NUOI CAY MO TE BAO THUC VAT

Co sé ly luan va ung dung




TRUGNG DAI HOC NONG LAM THAI NGUYEN
NGO XUAN BINH
(Chi bién)

NUOI CAY
MO TE BAO THUC VAT

Co sé ly luin va ung dung

Tai liéu chuyén khio

danh cho sinh vién dai hoc va sau dai hgc

NHA XUAT BAN KHOA HQC VA KY THUAT



MO PAU

Cong nghé sinh hoc ngay nay ¢6 bwde phat trign manh mé. nhanh
chang. Trong d6, 1inh vuc cdng nghé sinh hoc thuc vat nhu cdc ki thuat
di truyén, nudi céy md té€ bao thuc vat luén duge wu tién trong nghién
ctu nham 120 ra san phim gidng ciy tedng ¢6 nang suit va chit heong
cao. Khdc vai cudc cach mang xanh nhimg ndm 70 cua thé ky trude, cach
mang vé cong nghé sinh hoc tic dong dén nhiéu linh vire khac nhau ctia
cudc sdng nhu: néng nghiép, y hoc va strc khoe con ngudi, moi trudmy,
dinh dudng va thuc pham, bao tdn da dang sinh hoc... Trong linh virc
nudi cﬁy md té bio thuc vat - mot ky thuat nén tang phuc vu cho qua trinh
chuyén gen. tao sinh khdi trong san xuat thuc pham - y - duoc, nhan gidng
cAy trong.... dd cd nhiéu thanh céng, hang loat cic ky thuat mdi. qui trinh
dugc hoan thién. Ngay 4. 3. 2005, Ban Bi Thus Trung Uong ra chi thi sd 50
~CT/TW vé ddy manh phat trién va irng dung cong nghé sinh hoc phuc vu
sy nghiép cong nghiép hoa, hién dai hoa d4t nuéc. Chinh phu d3 xic dinh
vai trd quan trong cong nghé sinh hoc trong sur phat trién cia nén kinh té
qudc dan va d3 dua ra nhidu bién phip, chinh sach thae diy viée nghién
cuu va img dung trang Cdng nghé sinh hoc.

Xuit phét tir nhu ciu dao tao. nghién ciru khoa hoe va tng dung
chuyén giao céng nghé trong linh vuc nudi cz‘iy md (& bao thuc vat, tac gia
bién soan tai liéu chuyén khao “Nudi cdy md té bao thue vit - Co s& ly
ludn vi ung dung™.

Tai liéu gdm hai phan:

Phan 1: Bao gom 8 chuong trinh bay cac co so ly ludn cua nubdi ciy
mo té bao thue vac
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Phin 2: Gom 2 chuong. trinh bay mdt s6 kéo qua nghién ciru cha tac
gia va va nhdm nghién cu 1o giai doan 2001 dén 2009, Trong dé chy
véu (4 cae ket qua nghién ctru xay dung cac qui trinh nudi cay mé té bao

thue vat o mdr s6 loai cly trong chu véu, duoc thue hién tai B6 mon Cong
ngh¢ sinh hoe va Cong nghé thye pham, Truong Dai hoc Nong Lam Thai
Neguyén. Trong phan 2. ¢6 su tham gia cua thanh vién nhom nghién clu
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Tai 1iéu bien soan chac chan khong tranh khai thieéu sét, rat mong

duoc sur dong gop y kién cua baa doc, dong nghiép, nhiing ngudi quan tam
dé bé sung ngay cang haan thién.
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1.1,

Chuong 1

TONG QUAN VE NUOI1 CAY
MO TE BAO THUC VAT

CO SO CUA PHUONG PHAP NUOI CAY MO TE BAO
THUC VAT

1.).1. Dinh nghia

Nuéi civ md, té bao thie vit [a pham trli khdi niém chung cho 1t ca

cdc loai hudi cay nguyén ligu thue vat hoan toan sach cac vi sinh Vit. trén
méi trudng dinh dudng nhan tao, trong diéu kién vo trung.

Bao gom:

+

+

+ o+

Nudi cly cay non va cdy trugng thanh.

Nubdi cdy co quan: ré. thin, 14, hoa. qua, bao phan, noin chua
thu tinh

Nudi cay phoi: phdi non va phdi truang thanh.
Nubi ¢y md seo (callus).
Nuoi cay 1€ bdo don (huyen phit té bao).

Nudi ciy Protoplast: nuéi cdy phan bén trong ctia (& bao thuc vit
sau khi tach vo. con goi la nudi cay té bao tran.

Nud: cdy mo, te biao thyc vat con got 12 nudi cay thuc vat invirro

(trong dng nghiém) dé phin biét v&i cac qua trinh nudi céy cay trong diéu
kién ty nhién ngoai dng nghiém



2| Nudi city mb £& bio thie vit

Bang 1.1. Kha nang st dung nuoi cdy mé, t& bao thuc vat vao
céng tac giong cay tréng

B& phan nuoi Muc dich |

. . T 3 nh3 - : oo 2 o in
Binh chéi 20 vanhan nhanh dong déng nhét vé di truyén
- Lam sach virus.

- Nghién clu sinh ly phat trién.

(Dinh sinb trudng)

-Thu phan trong 6ng nghiém phuc vu lar xa.
-Tao don bdi.
- Tao da phoi.

Hoa cai
(Bau Qua, noan)

-Tao mé seo va cdy don boi.
-Tao dét bién @ muc dan béi.
-Tao dong @dng hap tu.

Hoa duc
(Bao phan, hat phan)

- Nudi cay cdu phéi khi lai xa.
Phoi -Nhan cdc dong lai xa.
- Pha ngti nghi cla hat.

- Tac phéivé tinh.
MO seo - Nudi ¢y t€ bao don va tach 18 baa tran.
- Tao cay ¢é bién di soma.

l -Tao dot bién @ mile da té bao.
T&bso -Tao 18 bao tran a8 lat vé tinh

- Bién nap gen

, - Nuoi cay 1€ bao don

1.1.2. Cv sv ky thudt nudi ciy md, té bao thwe vit.
L1.2.1. Tinh toan nang ciia té bao

Haberlandt (1902) 1a nguan dAu tién dwa ra quan diém rang mai té bao
bat ky ctia mdt co thé sinh vat da bao déu co kha nang tiém tang dé phat
trién thanh mot ca thé hoan chinh. Theo quan diém cua sinh hoc hién dai
thi mdi té bao riéng ré da phan héa déu mang toan bd hrgng théng tin di
truyén cdn thiét va dd cua ca co thé sinh vat d6. Khi gap diéu kién thich
hop, mdi té bao déu ¢d thé phat trién thanh mot ca thé hoan chinh. Bé (a
tinh toan ning cua té bao.

Tinh toan nang cla € bao ma Haberlandt néu ra chinh 13 co 5o ly
luan cha phirong phap nudi cady mé va té hao thue vat. Cho dén nay con
ngudsi d3 hoan toan chimg minh duoc kha nang tai sinh mot co thé thuc
vét hoan chinh tir mot té bao riéng ré.
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1.1.2.2. Sw phdn phan héa va phin héu ciia 16 bao.

Co thé thuc vat truong thanh 12 mot chinh thé thdng nhét bao gém
nhié¢u ¢o quan chirc nang khac nhau, duge hinh thanh W nhicu loai ¢
bao khac nhau. Tuy nhidn tat ca cac loai 1é bio d6 déu bit neudn tir mét
t¢ bao dau tién { té bao hop tir). O giai doan dau, @ bao hop tur tidp tuc
phén chia hinh thanh nhiéu té bao phdi sinh chua mang chite nang riéng
biét (chuyén héa). Sau dé i cdc té bao phéi sinh nay chiing tiép we duoc
bién déi thanh cac té bao chuyén hda dac hidu cho cac ma, co quan cb
chae ning khic nhau.

Su phin hoa & bao 1a su chuvén céc té bao phoi sinh thanh cac té
bao mo6 chuyén hoa. dam nhin cdc chirc nang khac nhau. Vi dy: Mé diu
1am nhiém vu quang hop, md bi [Am nhiém vu bao V&, nhu mo du trid lam
nhiém vu du trir, moé dan tam chuc ning dan nude va dan dink dudng.

Qua trinh phin héa té bao c6 thé bicu thi:

Té bao phéi sinh & Té bao dan > Té bao phin hda co chic nang
riéng bhiét

Tuy nhién, khi té bio di phan héa thanh cdc té bao co chic ning
chuyén. ching khdng hoan toan mat kha nang bién ddi cua minh. Trong
traong hop can thiée, o didu kién thich hgp. chiing lai co thé trar vé dang
1é bao phoi sinh va phan chia manh mé. Qua trinh dé goi la phan phin
héa té bao. nguec lat vai su phan hda té bao.

f———- Phiin héa té bio —1

Té bao phéi sinh —— Té hito dAn  ———> T¢ hao chuvén hoa

L—— Phan phin héa & hio ‘—‘

Hinh 1.1. Qua tinh phan héa va phdn phan héa te bao

Thi du: Khi nuéi cdy mo thudc 13, cae té bao da phan hda cua l4 gip diéu
Kién thich hop cua mdi truomg s& phan phan hoa va lién tuc phan chia, lién
tuc tao thanh cdc md seo (callus). Cac té bio cua md seo khdng con la té bao
¢6 chife nang nhu té bao 14 nira. Néu chuyén cac md seo nay sang mdi trinmg
khéc, tiry theo thanh phan méi truong ma té bao mé seo lai ¢6 thé phan hoa
theo hudng hinh thanh choi, r& va ¢6 thé hinh thanh nén cay hoan chinh.
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Vé ban chit thi sy phan héa va phan phan hda 13 mdt qua trinh hoat
hoa. (e ché cac gen. Tai mot thai diém nao d6 trong qué trinh phat trién ca
thé, ¢6 mot sd gen duuc hoat hda (ina vén trude nay bi e ché) dé cho ra
tinh trang mdt, con mot sb gen khac 1ai bi dinh chi hoat dong. Diéu nay xay
ra theo mot chuong trinh di diroc ma héa trong cu trise phan tr DNA cua
mdi té bao khién qua trinh sinh truong phat trién ctia co thé thuc vt luén
duoc hai hoa.

Mt khac. khi té bao nam trong mdt khdi mé cua co thé thuang bi te ché
hoi cac té bao xung quanh. Khi tach rigng timg té bao hodc giam kich thude
cua khdi md s& tao didu kién thuan Lyi cho su hoat héa cac gen ciia té bao.

Qua trinh phét sinh hinh thai trong nudi ciy ma. té bao thurc vat thuc
chit 13 &ét qua ciia qué trinh phan héa va phan phin hoa té bao. K§ thuat
nudi cdy mo. 1é bao xét cho dén cling 12 ky thuat diéu khién sir phér sinh
hinh thai ctia té bao thie vat (khi nudi cz‘iy tach rovi trong diéu kién nhan tao
va vd trang) mét cach dinh hwdng dua vao su phan héa va phan phdn hoa
chia té bao trén co sd tinh toan nang cha té bao thure vat. Dé dien khién sir
phat sinh hinh thai cua md nudi cay ngudi ta bd sung vao mai truémg nudi
ciy hai nhém chat didu tiét sinh trudng thuce vat 13 auxin va cytokinin,
Ty 1é ham lugng hai nhém chét nay trong méi truong khac nhau sé tao ra
su phdt sinh hinh thai khac nhau theo quy luat duoc biéu thi & sar d3 bén.
Theo so d5, khi trong mai trudmng nudi cdy ¢6 ty 16 nong dd auxin (dai dién
la TAA)Ycytokinin (dai dién 13 kinetin) thz‘ip thi su phat sinh hinh thai cua
md nudi cay theo hudng tao chdi. khi ty 1é nay cao md nudi ciy sé phat
sinh hinh thai theo huéng tao ré, con & méi trrdng ty 1é auxin/cytokinin
cin ddi s& phat sinh theo hudng tao mé seo (callus). (Bang 1.2)

IAA 2x10° 2x10-* 2x107

Kinetin 10-6 10-7 5x10-6
— —— e

Su phat sinh hinh !

|
. | 4l
i AL ot
thai cia mau cdy [. o e i
t\./ {\ 1 /
Callus Ré Chéi

Hinh 1,2. Mot s8 dudgng hudng phat sinh hinh thai ¢da mé nuéi cdy
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1.2, LICH SU PHAT TRIEN CUA NUOI CAY MO TE BAO
THUCVAT

Nam 1838 - 1839 hoc thuyét hién dai vé t& bao hoc duoc cong bd do
hai nha khoa hgoc M.J. Scleiden (nha nghién cu thy vat) va T. Schwann
(nha nghién ctru dong vat) dé xuit. Hoc thuyét nay khang dinh: “mor cor
thé sinh vdt phitc tap déu g5m nhiéu don vi nho la céc 18 bao hap thanh.
Cdc 1é bao dd phdn héa déu mang cdc théng tin ¢ trong 1é hao ddu tién
va la nhitng don vi déc lap, tir do co the xay dung lai toan bo co thé”

Nam 1902 nhi khoa hoe Haberlandt 1an dau tién dua cic gia thuy é
cua Scleiden va Schwann vao thuc nghiém. Haberlandt cho rz:mg: ¢d the
tao ca thd hoan chinh tir viéc nudi cdy té bio. Tuy nhién, Haberlandt da
khéng thanh cong trong vice nudi cay té bao thyuc vat. Nhing han ché vé
phuong tién k§ thuit. kién thirc khoa hoc thot bay givr da khong dwa dng
dén thanh cong nhir mong doi.

Nam 1922, Kotte nha khoa hoc My lap lai thi nghiém cua haberland
voi dinh sinh trudng tach tir dau ré loai cdy ho hoa thao. Trong mdi trudng
16ng c6 chirta dinh dudng khodng va duéng glucose, dau ré sinh trudng
rat manh tao thanh mdt hé ré bao gém ca ré phu. Tuy vay, sinh fruong cua
mau tdn tai mot thai gian, sau dé cham dan va ngimg lai, mac di tac gia
d3 chuvén qua méi trudng méi,

Nim 1934, gtai doan thir hai trong lich su nudi céy mé thuc vat, White
- nha khoa hoc My, nudi cdy thanh cong trén cay ci chua véi mai trudmy
16ng chita dinh dudng khoang. duong va dich chiét ndm men. Sau do.
White chang minh c6 thé thay thé nude chiét ndm men bang hdn hop ba
loai vitamin nhém B: Thiamine (B1), pyridoxine (B6) va nicotinic acid.
Tir day, viéc nudi da duoc tién hanh & nhidu cay trong khac nhau. Démg
thari, Gautheret tién hanh cac nghién ciiu va thanh cong nudi cay mé phin
sinh (trong ting) mot sb cay thin gd. Went & Thimann phat hién chat diéu
hoa sinh trudgng (hormon) dau tién - acid- B - indolacetic (1AA). Gautherct
xdc nhan tac dung ciia chét kich thich sinh trudng trén mo seo cha TAA
va nhom 3 vitamin do White khoi xudng. Cung véi Nobercourrt (1939,
Gautheret thanh cdng trong viéc duy tri sinh trudng clia mé seo ca rot trén
mdi truang ran cb chira thach agar.

Nim 1941, nha khoa hoc Overbeck chimg minh tac dung kich thich
sinh truong cha nudc dira trong nudi cdy phéi tir miu cay ho ca.
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Nam 1948. Steward x4c nhan tac dung cia nirde dira trén md seo ca
rot. Sau do nhidu chit kich thich sinh trudng nhan tao thudc nhom auxin
d3 duoc nghién cGu va téng hop thanh cong. Hop chat NAA va chir 2.4 -
(Dichlaro pheloxy acetic acid) duoc batdau sir dung & ndng dé cao dé trir
¢6 trong san xuit ndng nghiép.

Nhiéu bao cao cho thiy cung véi nudc dira, 2,4D, va NAA gitip cho
qua trinh hinh thanh mé seo. tang kha nang phan chia té bao trong qua
trinh tao cay hoan chinh trong nuoi céy invitro.

Nim 1953, nha khoa Hoch Skoog phat hién thé'ly vai tro cia mot hop
chat ¢é tac dung kich thich phén bao. va dat tén 1 Kinetin.

Sau nay. cac nha khoa hoc nghtén ciu ty my hon vai trd cua Kinetin
va xép vao nhém cytokinin,

Vice phat hign va xac dinh duoc vai trd cia IAA, NAA, 2,4D, kinetin
cling xac dinh duge vai trd caa cac vitamin, nrde dira duoc coi budc tién guan
trony trong giai doan thir hai cia lich st nudi ciy mé thyc vat, day 1a nhimg
tién dé k¥ thudt cho xac 1ap méi trudng nuéi ¢y cho nhiéu loai thuce vat.

Nam 1937, Skoog vi Miller cong bd cac két qua nghién citu vé anh
hwong cua ty 18 kinetin/auxin db1 vé6i sy hinh thanh mé seo ciy thude la.
Khi giam thip ty 1& kinetin/auxin, mé seo cd xu hudng tao ré. nguoc lai
néu ty 1¢ kinetin/ auxin tang 1én, md s& phat sinh chéi. Hién tuong nay sac
nhin c6 kér qua gidng nhau trén nhiéu foai cay trong. Két qua nghién ctru
g6p phan quan trong trong viée st dung chat diéu hoa sinh trsong trong
nudi cay invitro.

Nam 1958, Kerint va Sterward tao dugc phdi vi cay hoan chinh tr té
bao tuwgng tang cdy ca rot.

Nam 1960 Morclddax thanh céng trong nhan gidng invitro loai tan
Cymbidium tir mau nuéi cdy 1a dinh sinh trudng. Nuéi cdy, cie dinh sinh
trudng hinh thanh dang cum chdi goi 1a cdc protocorm. Khi tdch cac
protocorm tiép tuc nudi cay trén méi truong phil hop, mau sé hinh thanh
céc protocorm mdi. Biéu chinh mdi trudng phit hop. miu nuéi cay ¢4 thi
phit trién thanh cay hoan chinh.

Nam 1960, nha khoa hoc Cooking lan dau tién diing enzyme phan hiy
thanh t& bao va tao ra s6 lugng 16n té bio tran trén nhiéu loai cay trdng
khac nhau.
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Niam 1966, Guha va cdng su thanh céng trang nudi cdy 1ao cay don
bdi o ca doc duge tir bao phan.

Nim 1967- 1968 lan turot Nichko Nakato va cdng su tao duge cay don
bdi tir bao phén thude l4.

Nim (971 Takebe t4i sinh thanh céng cdy thude 14 tir té bao tran.

Nim 1972 Carlson va cdng sur lan diu tién thuc hién lai t bao soma
hai loai khac nhav, tao duge cdy tir dung hop té bao trdn cua 2 loai thude
14 Nicotiana glauca va N langsdorfi.

Niam 1977 ML chers dung hop thanh cdng hai loa) té bao soma cua cy ca
chua va cy khoai thy danh ddu mot bude ngodt trong lich sir chon tao gidng
chy trong,

Tir nam 1980 dén 1992 nhiéu thanh cdng méi trong linh vire cong
nghé gen thuc vat

Hién nay, nudi céy md & bio thuc Vit dang & giai doan thuo 4. nudi
cdy md duge img dung kha phd bién trong nhéan giéng cay tréng‘ chon tao
gibng, tao dat bién, tao sinh khdi, san xuét cac hop chit thir cp ¢ hoat
tinh sinh hoc.... céc (ing dung vé nudi cdy md té bio thuc vat ndi riéng va
cong nghé té bao thuc vit néi chung dang trés thinh cong cu c6 hiéu qua
trong Viéc tao ra san phdm dac thia phuc vu con nguai,

1.3. CACCO QUAN CUA THUC VAT DUGC TRONG NUO!
CAY MO TE BAO

Bing 1.2: Cic co quan b phan duogc sit dung nudi cay

Nguén géc mau ciy | Kich thudc | Mau dugc tach

Binh sinh truéng 0,5-1mm | T&é bao dinh sinh trudng
Chéi dinh 0,5-1cm Chéidinh ¢é chifa mot phan than
E‘\éi bén 0,5-Tem Ch?l blen ¢6 chda mot phan than, la va
chdi nach |
Cudng I3 0 Cuéng & dugc cit nhd, cay chim vao mai
uong la 2-03eM | b jang mot nia
e Phién 14 non dudc dat trén moi truéng,
Phién 13 0,2-1cm

mat dudi dugc dat rén mat thach
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| Ré 0,5-Tcm | Mau ré dugc dat trén mat thach
3 at trén mat hay duoc cay chi
Dang hanh o2cm | MAuduocdattrén mat hay duoc cay chim
phan ndia vao mai trudng |
Cay mam 2-3mm Chdi non
Hat phan 0,1-0,5mm | Hat phan trong tdi phan

1.4. MOT SO PHUONG PHAP NUOI cAY MO TE BAO
THUC VAT

1.4.1. Nudi ciy dinh sinh trudong

Phuong phap thudn loi ¢6 thé dat duoe muc tiéu trong nudi cly md té
bao thuc vit Ja nudi cay dinh sinh tnrong (bao gdm ma phan sinh dinh va
md phéan sinh bén). Sau khi v6 trung, miu dwoc nudi cdy trén mdi trudmg
thich hgp. Ta mdt dinh sinh trudng sau mot thoi gian nudi c{iy nhat dinh
phat trién thanh mot chdi hay nhidu chdi. Sau do chéi tiép tuc vuon dai
hinh thanh than, 14, ra r& dé tr& thanh mot cdy hoan chinh. Day la mot
chu trinh ngin nhét va tién lgi hon cdc phuong thirc nhin gidng thong
thudng khac.

1.4.2. Nudi cay mé seo

Trong diéu kién méi trudng nudi cdy o chira nhidu auxin, md seo
ducc hinh thanh. M8 seo 1a mdt khéi té bao phit trien khdng cé dinh
hudng. thudng ¢ mau tring. Trong mai trudng phit hop, md seo ¢ kha
naug tai sinh thanh cdy hoan chinh. Nudi cdy mé seo duge thuc hién dbi
vGi nhitng loai thure vit khong ¢é kha ning nhan gidng dinh sinh trudng,
hodc vii cdc foai miu nudi cdy khong thé truc tiép hinh thanh chdi. Cay
tai sinh tir mo seo ¢6 dac tinh gidng nhu cdy me va tir mgt cum t& bio mé
seo ¢ the tai sinh cling mat lic cho nhidu chdi hon 1a nudi ciy dinh sinh
truomg, tuy nhign mdc do bién dj té bao soma rét cao trong qua trinh nudi
cfly dé tao md sco.

1.4.3. Nudi cdy té bao don

Khéi md seo duoc nudi cly trong méi trudng long va dugc dat trén
may lac c6 16c d diéu chinh thich hop. Khéi mb seo dudi tac dung cua co
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hoc va cac hoa chit hd tro tich ra nhidu té bao riéng r& got 13 té bao don.
Té bao don duoc loc va nudi cdy trong méi trudmg diac biét va tang sinh
khdi. Hé théng nudi cdy té bao don gidng nhu hé thdng nudi cdy vi sinh.
Vi cac co chét phit hop duoc bd sung mdi trurdng, té bao ¢ kha nang san
xuit cac chit co hoat tinh sinb hoc (alkloid. steoid...). Sau mot thoi gian
nubi cdy kéo dai trong mdi trudmg 1ong € bao don durge tach ra va trai wén
moi truong thach, té bao don duoc phat trién thanh timg cum té bao md
seo khi méi trrdmg c6 auxin hodc ¢d thé tai sinh thanh ¢y hoan chinh trén
mdi trudng cd ty 18 cytokinin/ auxin thich hop. St dung cac té bao don dé
xir ly dét bién bang tia phong xa. héa chit. co y nghia Ién trong chon tao
giéng ciy tréng_

L.4.4. Nudi cAy té bio trin

T¢ bio tran thyuc chat |3 té bao don duge tich lép vo cellulose, ¢6 stic
séng va duy tri diy di cac chirc nang sin c6. Té bao trin c6 thé tich truc
tiép tir cac bo phan cua thue vat (13, 1é) béng co hoc (nghién mau + enzym)
trong diéu kién nudi cdy thich hop, té bao trin co kha nang 14i sinh mang
1€ bao. tiép tuc phan chia va tai sinh thanh cdy hoan chinh (tinh toan ning
di truyen). Khi mat thanh té bio. hai té bio tran co kha ning dung hop
vGi nhau tao ra té bao lai, dac tinh nay cho phép cai thién cdy tedng. Qua
teinh dung hop té bao tran co thé thuc hién trén hai déi tugng cung loai
hoac khéac loai (khoai tay. ca chua. O trang thai khong ¢ mang té bio bao
boc, té bao tran dé dang hap thu cic ADN ngoai lai mang cac dac diém di
truyén khac nhau: cai thién dac tinh khang bénh, nang sudt va chét luong
ciy trong. Hién nay k¥ thuét tach va nudi cdy té bao tran dang dugc nghién
cru va hoan thién.

1.4.5. Nudi cdy hat phin

Nubdi cdy bao phin 12 ky thuat nuéi ciy in vitro. Bao phin chirta cac
bio tir hoac hat phin chira chin nudi trong moi truémg dinh dudng xdc
dinh nham muc dich tao ciy don boi. Sau d6 diing colchicin ludng bdi hoa
tao thanh ciy ludmg bdi. Nudi civ bao phan dirge img dung rong rii va co
hiéu qua trong viéc tao ra cac dong, gidng thuin & cac cay tu thu phan vi
d3 mit ngan duoce thai gian tao ra mét gibng mai. Nudi cay bao phan tao
gidng mai duge tmg dung thanh cong & mot s6 loai cdy nhu: liia mi, fia
nudc, thude 14, ngo....
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1.5.

Nudi cdy mé (6 bao thure vit

UNG DUNG KY THUAT NUOI CAY MO TE BAO TRONG
NONG NGHIEP

1.5.1. Nhan nhaunh gidng ciy trong bing nudi cdy mé

Day 14 mat [inh vire ma nudi cdy md va té bao thuc vat d3 mang lai

hiéu qua kinh té to 16n thire su. Mot trong nhitng uu viét clia phrong phap
nhan invitro 1a viée sir dung cic md nudi cay & kich thuée nho. O kich
thude nho. su tuong tac gilta ¢ac té bao trong md s& don gian hon, téc
dong cla cac phirong phap s& hiu qua hon, mé nudi cay dé phén héa va
sau d6 dé tai sinh hon.

K% thuat nhan nhanh tavitro ¢ nhitng wu viét ma cac phuong phap

Khic khong co duoe dé la: Co thé nhan gibng ciy trong 6 quy mé cong
nehicp (ké ca trén déi tugng khé nhan bang phuong phap thong thudomg),
nhirong phap ¢6 hé sd nhan rat cao va cho ra céc ca thé hoan toan dong
nhat vé mit di truyén, déng déu vé kich thudc.

K¥

+

gt nhan nhanh dusc g dung vao nhirng muc dich sau:

Duy tri vii nhin nhanh cdc kiéu gen quy 1am vit tiéu cho cong
tach gidng.

Nhan nhanh cdc loai hoa, cdy canh khé trong bang hat.

Duy tri nhin nhanh cac dong bd me va cic dong lai dé tao hat
aidng cay rau. cdy hoa v cay trdng khac,

Nhin nhanh két hop véi lam sach virus.

Bao quan tép doan gen.

Thoi gian xudt hién cay mvilro trong san xuat

A T A _ ¥

Nam

Ngbé
2012
2008 Cdibip
2004 Cdcdi
2000 Cachua
1996 Mang tay

1988

Hinh 1.3. Biéu d6 du doan vé s dung cay gidng nhan invitro



Nudi cdy mé té bao thuc vir | 21!

o Hom 50% ciiy duge trdng sir dung cay nudi cdy mo
Sd liéu duoc phan tich va du bao k¥ thuit
cua truong DPHTH Tel-Aviv, 1985

(Nguon ;. Wewsel 1955

Vai phuong phap nay nhiéu giéng ciy hoa (hoa lan, ¢Am chudng.
ddng tién, lily, ctic,...), cly luong thuc thire pham (khoai tay, siip lo. mang
tiy, co dau, mia, ca phé, cai dau,...). iy in qua (chubi. dia. dau tay,...),
cay lam nghtép (bach dan, keo Jai. thong, wung. dira s¢i....) da dage pho
bién rit nhanh vao trong san xuat.

1.5.2. Tao gidng sach bénh virut qua nudi ciy md phan sinh dinh
(meristem)

Virus c6 thé lay truyén qua cac thé hé. Cé khoang 600 cac toai virus &
thie vit da duoc biét dén va trang s6 d6 it nhit 80 loai ¢6 thé truyén qua
hat giéng. Céc virus, khuin va ndm gan nhur udn duqre 1y truyén qua sinh
san vo tinh. T4t nhién, viéc thanh loc mot dong la ¢o thé thuc hién duoc
bang viéc chon loc nhd vao nhitng triéu ching hay céc test. Tuy nhién, néu
nhu mot dong XUat hién mot vai cay bi nhiém thi van dé [ cdn wanh su 13y
lan. Dac biét, virus ¢é thé din dén sy mat mat vé nany suit, giam phim
chit va i thé vide str dung vat li¢u khoi dau sac virus khi nhin gi(:)ng vo
tinh 1 hét sirc quan trong.

Khi tién hanh nudi cdy mo, mdu thue vat phai duge khu trimg. cac
vi sinh vat gAy bénh nhu ndm va vi khuin vé co ban di bj tiéu diét. Tuy
nhién, virus hodc micoplasma vin c6 thé ton tai & cac té bao sdng. Bénh
virus haj thurc vat 12 mdt loai bénh nguy hiém, dé lan teuyén qua nhan vé
tinh (do ton tai trong cac bo phan sdng), qua moi gidgi truyen bénh ( cac
Ioai con trimg nhu rép. bo phan, nhén,...) qua tiép xic co gidi. Khic véi
cac bénh gy ra do nim va khuan, virus 1a mét loai bénh khong chira dugc
trong khi lai gay tdn thit rit [on vé ning suit, phim chat va lan truyén qua
céc thé hé khi nhan gi(‘ﬂng vé tinh gy ra hién tugng thodi hda gidng. Pa sh
cac cdy nhén giong vé tinh nhu: khoai tay, khoai lang, c4c loai hoa trong
tir ¢t hodc canh giam déu bi thodi hda gidng do nhiém virus. Chinh vi thé.
viée tao ra cac cdy gidng sach virus 12 bién phap bit budc phai tién hanh
cho tt ca cac cAy nhan gidng vo tinh va cling 13 mdt bién phap phuc trang
giéng cho céc giéng da bi thoai hda do virus.
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Cdéng nghé nuodi cfly mé & bao thure vat 1a mot cong cu hiu hidu va
gan nhu [4 duy nhat dé tao ra ngudn ¢y sach virus. Co hai cach chinh dé
tao cay sach virus: (1) Dung céc phuong phap chuan dodn béah virus dé
thanh loc cdc mau nhiém bénh trude khi dua vao nubdi céy‘ sir dung bién
phap nhén nhanh inviro dé nhan nhanh miu sach; (2) Lam sach virus o
mau da bi nhidm, sau khi di tao mau sach thi tiép tuc sir dung bién phap
nhan nhanh invitro dé nhan mau sach.

1.5.3. Chen giéng nhi céng nghé té bao

- K thudt tao cay don béi invitro va teng dung trong cong tdc gibng
cdy trong.

Céc cdy trdng thudng c6 mirc bai thé khac nhau. phd bién 1a co thé
lugng bdi (2n) vi t& bdi (4n). Nhir vay mdi diac diém di truyt“:n & chiing
déu bi hai hay nhi¢u gen chi phdi. Néu dé 1a nhimg dj hop tir thi biéu hién
kitu hinh cua gen d hoan toan phu thudc vio tinh trang 1an hay trdi cia
ching quvét dinh. Can & thé don bdi kiéu hinh cua ciy phan anh trung
thuc kiéu gen. Vi viy thé don bdi fa nguyén liéu |y tudng cho cong tic
gidng cay trdng. Tir lau cac nha chon gibng da biét sir dung dang don bai
v thdng qua su da bdi hoa co thé don bdi dé thu diroe cac dang d?)ng hgp
r tuyét ddi. Pay 1a nhimg vat liéu di truyén quy gia cho cdng tic chon
gidng vi 10an bd cac gen déu & tinh trang ddng hop tir nén dac tinh lan
cling duoc biéu hién.

Trong co thé thure vat ¢6 thé giao tir (hat phin, nodn) 1a nhimg té bao
don bdi. Néu nhir chiing phat trién thanh cdy, ciy d6 a cay don boi (n).
Nam 1924 Blakeslee va cong sir d3 ching minh réng cd thé thu dugc cac
ddng nhi bdi thuin, ddng hop bing cac nhij bdi hda cac thé don bdi. Guka
va Maheshqwari (1964) la hai nha khoa hoc An D9 lin ddu tién da tao
thanh céng ciy don bdi qua nudi céy bao phén ca doc duge. Nha nhiing
déng gop dang k& ciia Nitsch (1973 - 1976) va Noieel (1973), phuong
phap nay di trd thanh mot phuong phap rat hidu qua dé tao hang loat ciy
don béi. Day ciing 1a co s& dé nghién ciu di truyén cac tinh trang va cling
[a nguyén licu quy cho cdng tac tao giong. Hién nay hon 170 loai cay da
c6 thé tao duge tir con dudng ludng bji hoa cay don bdi.

K§ thuit tao cay don bdi invitre thong qua viée kich thich tiéu bao nr
phat trién thanh cay khi nudi bao phan, hat phan va gin diy, ngudi ta con
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nubi cAy kich thich cac té bao tring (nodn chua thy tinh) phat trién thanh
cay don bdi, dac biét trén dbi tuong ngd, cho phép nhanh chéng tao ra
hang loat cay don bdi 1 mdt giai phap rat hitu hiéu déi véi linh vure tng
dung don boi vao cong tac gidng cay trong. Vi ring, thong thudng bing
con dudng tu phdi, mudn dat duge dong ddng hop tar tuyét ddi phai mit
tir 5 - 7 thé hé, trong khi bing con dudng don bdi va da bdi hda sau do,
chi can mot thé hé la du.

- Ky thudt nuéi cdy té bao trdn va ieng dung trong cong tic giong
cdy trong

Nhu trén da trinh bay, cac té bao thuc vat c6 tinh toan ning, co thé
nudi cay. diéu khién sur phat sinh hinh thii ctia ching cho téi thanh mat
céy hoan chinh. Cé thé néi. ndi dung bén trong vo té bio trong do vat chit
chinh 1a cac thdng tin di truyén chira trong nhan cia té bao da quyét dinh
moi duong hudng cla qua trinh thuc hién tinh toan niang cua té bao. Vi
thé, hoan 103n ¢6 thé nubi cy tao cay hoan chinh tir khbi nguyén sinh chit
chira nhan cia 1é bao. Tir day dira dén khai niém nuoi ¢y € bao thuc vit.
Nuéi cy & bao tran thanh cong s cho phép mé ra kha nang bién nap céc
gen thuan loi va té bao thuc vat ma trude kia th uong bj vo té bao ngén can
ciing nhu tao ra kha nang dung hop té bao - gén hai té bao tran lai thanh
mot té bio v&i hai bd thong tin di truyén cua hai té bio tao nén maot thé
lai v tinh.,

Con ngudi da biét dén té bao tran tir Jau qua hién tugng co nguyén
sinh vé rat nhiéu nha khoa hoc cling rit mudn tach Jép vo té bia d¢ tidn
hanh cac thuc nghiém trén dbi tuong té bao tran (Kuster 1910). Cho dén
nam 1960, Cocking d tim dugc phuong phap tach té bao tran bang cac
enzym phén gii 16p v6 bén ngoai té bao va thu duoc té bao fran. Tinh
trang “té bao tran” (khong vé) chi ¢é tinh chéat thdi gian, vi sau déy 1é
bao tu minh hinh thanh lai 16p v kha nhanh. K¥ thuét tach té bio tran
do Cocking khai xudng, sau dé da duoc cai tién va sir dung thanh céng
trén nhidu ddi tuong cdy tréng khac. Su ra di cia té bao trin di mo ra
cho con ngudi hing loat trién vong mdi trong Jinh vuc gidng cay trong.

Cho dén nay su hoan thién cac phuong phap nudi cdy té bao tran tir
khiu tach dén nudi céy, tai sinh cay hoan chinh da thanh cdng & hang loat
ddi tugng cay trong quan trong: ca chua (Zapata 1977), cai du (Kartha
1974). khoai tdy (Shepand. Tohen 1977), lta (Fuimuna 1985), lta my
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(Lorz 1990). Day 14 nhitng nén tang quan trong cho cac bién phap lai soma
va chuyén nap gen nham cai tao cac giong cay trong nay.

K§ thoit nubi cdy té bao tran 1a modt k§ thuat phite tap, hién dai cua
cdng ngh¢ nuoi céy mo té bao thuc vat. Ngay nay, k¥ thudt niy di duge
trién khai thanh cong trén nhiéu ddi tuong cdy trong khac nhau, dac biét 1a
trén cac cay ho ca va trén ho hoa thao.

- Bién dj dong soma trong nuéi cay mo.

Bién dj dong soma (somaclone variation) la khai niém dung dé chi it
ca cac bién di thé hién & cac té bao, md nudi cdy va ciy c6 ngudn gbc tir
nudi ciy mé (Larkin va Scowcropt, 1981). Bién di dong soma con dugc
goi 1a bién di dong vo tinh.

Trong nhén gidng vo tinh invitro, tinh di truyén khéng on dinh ciia céc
cdy tai sinh sab nudi cdy duge xem la mot trong nhimg han ché 16m nhit vi
qué teinh nhin gidng véu ciu tinh dong nhat va én dinh di truyén. Tuy nhién,
trong chon tao gidng cay trong, cac bién dj dong vd tinh cung cip mot tiém
ning ldn dé lam phong phi thém céc kiéu gen mdi vao quy gen ciing nhu
gitip ich trang cic nghién et di truyén t& bao. Trén thue té tf 1& cac bién di
di truyén ¢4 thé 11 rt 16n va chinh vi thé viéc hidu va xéac dinh duoc co ché
nguydn nhin gay ra cac bién di nay 12 hét sitc quan trong. Qua dé chung ta
ci> the didu khién cdc bién di nay mot cach hiéu qua theo huong co lgi.

1.5.4. Khic phuc hién tiwgng bit hop trong lai xa
Hién turgng bét hop trong lai xa thuong thé hién & hai khau:

Bt hop ctia givo i trieée khi thu tinh: Néu mot hat phén la roi trén
num nhuy, lap tc nhuy s& ti¢t ra mt chat (tc ché sy phat trién cua ong
phan hoac fam bién dang dng phan ngin can sy thu tinh.

Bat hop cia giao tir sau khi thu tinh: Trong mét s6 trudng hap, qua
trinh thu tinh van xay ra binh thuomg kbi hat phan roi teén nhuy. Tuy nhién
hat ctia qua lai khéng phat trién duge. Nguyén nhan [ do gifta ndi nhii va
phoi d3 hinh thanh mdt co ché ic ché su phat trién ciia phoi.

Day 13 hién tugng rit can duoc khic phuc trong lai xa (khic loai,
khac chi). Pé khic phuc ¢d thé tién hanh thu phan invitro hodc nuéi ciy
phoi invitro .
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1.5.5. San xuét cac chit thé cip qua nudi ciy té bao

Hop chét trao déi thit cAp cula thure vat 1a nhitng hop chét e6 chite ning
quan trong trong doi sng thure vét va duge san xuat trong khi sinh tng
hop nhimg hap chit trao déi co s& nhur hydrat carbon. lipit, axit amin. ..

Céc chét trao ddi thir cAp hay con goi 12 cdc chét thir cdp g thé xép
trong ba nhom chinh: alkaloid, tinh diu va glycoside.

Da s6 cac hop chit trao dbi thir cap duogc san xudt tir cac nguyén ficu
thuc vét thu hai trong thién nhién hay mét sé toai cay trong.

Nudi céy té bao va md thuc vat cho phép san xuat cac hop chat trao
doi thir cdp dugc thuc hién trong diéu kién invitro. San xuit hop chéat thir
cip theo phirong phirong phép nay cé mét sé loi thé:

+ Co thé san xuit cac hop chit thir cdp theo véu clu vai s6 hrong
thdp hoac v&i sb lwong rit 16n ma nhiing phuong phap cong
nghiép va thuong mai khong thé san xuat duoc.

+  C6 thé sin xult nhidu hop chit khac ngoai nhitng hop chét yéu
ciu chinh. Diéu dang lwu v 13 diéu kién nudi cay bién ddi. cac té
bao, md nudi cay co thé bién ddi thé nang sinh tdng hop nhiéu
hop chét bao gém ca kha nang cam ting nhiing hop chat méi hodc
nhirng hop chat chua biét.

+  C6 thé bién ddi nhirng hop chét trao dbi thir cap va nhitng din
xuit ciia chiing trong qué trinh sinh truéng ciia té bao thuc vat.
Diéu d6 din toi su chuyén déi trong hoat tinh sinh hoc cua céc
hop chét.



Chuong 2

PIEU KIEN VA MOI TRUONG
NUOI CAY MO TE BAO THUC VAT

2.1. YEUCAU COBAN CUA PHONG THi NGHIEM NUOI CAY
MO TE BAO THUC VAT

2.1.1. Phong thi nghiém nudi cdy mé

Nhing yéu chu co ban dbi véi phong thi nghiém nubi cdy md trong
ty nhu phong thi nghiém nghién ciru vi sinh vat. Nhirng yéu cau nay
gém cac didu kién thuan loi cho viéc chuin bi khir tring va bao vé moi
truong dinh dudng. khir tring cdc dung cu nudi cy, vo triing trong khi
thao thc nuédi cay va tién hanh nudi ciy trang didu kién duoc kiém tra
chat ché.

S phang thi nghidém tdi thiéu phu thudc vao nhitng diéu kién va
nhiém vu cu the, nhung it nhat phai cé nhimg phong sau:

|. Phong chuén bi va giir mbi trudng dinh dudng

2. Phong thao tic nudi cayv

3. Phong nudi cay

4. Phong phan tich

5. Phong lam viéc

Phong chudn bi va giir moi treong dinh dudng:

Phony nay ding dé 1am cac cong viée sau: Chuan bi, khir triing céc
mdi trudmy nudi cay, bao vé mot so mé truong dur tri.

Thiét bi: T say. thidt bi khir tring, th lanh. may cat nudc, pipet, ong
dong. can phan tich. can ky thuat, bé rira chai lo.
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Cac chai lg, 6ng nghiém, pipet, ong dong cin duoc rira sach, trang
nude cat va siy trude khi ding.

Phong thao tdc nuoi cdy:

Day la phong dé tién hanh céc thao tac nuéi cay, phong nay cin dam
bao han ché dén mitc t6i thiéu sy gdy bui. phong phai kin gio. Tudng lat
gach men la tt nhét, phong ¢é hé thong dén tim khir trung trude khi vao
lam viéc.

Thiét bi: cac ta cay vo tring, gid ban dé méi truomg, may li tam va
kinh hién vi (trong tridng hop dé tién hanh cac thi nghiém nudi cay té bao
. . . . . b
va protoplast) va cac dung nhur dao, kéo, dén con.

Phong nudi cdy:

’
A

Phong nay diing dé nudi méd hoac ciy trong dng nghiém. Cé phong
nudi sang va phong nudi tdi.

- Phong nuoi sang: Tuong ¢6 thé son mau trang dé d& bit bui va lam
cho phong sang hon.

Hinh 2.1 Phéng thi nghiém nuoi cay mé té bao
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Thiét bi phong cin ¢6 gid c6 tang dé binh hodc dng nghiém nuodi chy.
Céc gia duge 1ap dén 6ng (4nh sing tring) dé chiéu sang. Trong phong
can c6 may kiém tra chinh xac, nhiét d6, anh sang, do im, may diéu hoa
nhiét do.

- Phong nudi tbi: D& nudi md seo va cac xu ly mét sb loai mau dac
biét. Phang t&i can tt ca cac thiét bi nhar phong nudi sang chi cé mét diéu
khac 12 khong can lap dén chiéu sang cho cay. Cac cira sd can che bang
vai den hoéc bit kin.

Phong phan tich:
Phong nay diing dé tién hanh cac phan tich sinh héa va di truyén.

Thiét bi: Tu hit, cin céc loai, th 4m, may cit tiéu ban, may do pH, ly
tAm lanh, may dién di, may soi DNA, ti lanh siu, may sic ky, quang phé.
5 vi sang, pipet tu dong cac loai, phong ria vi cac ti dung hoa chat.

Phong lam vigc:

Di vdi cac phong nay ty thudce theo timg diéu kién cu thé c6 thé b
tri cdc thiét bj hop 1y (ban lam viée, th dyng tai lién, may vi tinh...)

2.1.2. Trang thiét b, dung cu:

Phong nubi cdy mo can trang bj mot s cac dung cu thay tinh sau:
dng dong, pipet, binh tam giac, cbe thi nghiém, binh dun maéi truong,
éng nghrm, phéu, lo thuy tinh....

Dung cu nuoi m"y:

Dung cu diing trong nudi cy bao gdm: dao, kéo, panh, que cy, tit ca
déu lam bing thép khong gi, 46 dai thy thude vao do dai ciia binh va dng

nghiém nudi cdy. Cic dung cy cé thé khir tring bing ndi khir hoic dot kg
trude khi sur dung.

2.1.3. Hoa chit sir dung trong nudi cdy mé té bao thwe vat
- Khoang da luvgng

Nitrat canxi Ca(NO,),.4H.O
Nitrat kali KNO

1
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Nitrat natri

Nitrat amon

Sunphat amon

Phot phat natri monobasic
Phot phat kali monobasic
Clrua kali

Clorua canxi

Sunphat magie
Ethylendiamintetra acetatdinatri
Sunphat st 2

Sunphat sit 3

- Khoang vi lwgng

Sunphat mangan
Acid boric

K&m Sunphat
Magie Sunphat
Molydat amon
Molydat natri
Clorua coban

Iodua kalj

- Vitamin

Myo- inositol

Acid nicotinic
Pyroidyxin HCI
Thiamine HCI
Panthothenate canxi
Riboflavine

Biotin

Acid folic

NaNO,
NH,NO,
(NH,),.SO,
NaH,PO,.8H,0
KH,PO,

KCl
CaCl,.4H,0
MgSO,.7TH.,0
(EDTA)
FeSO,.7H,0
Fc (SO,

MnSO,.4H,0
H,BO,
ZnS04.7H20
MgS04.7H20

(NH4)6Mo07024.4H20

NaMoO4
CoC12.6H20
K1
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- Cac chit diéu hoa sinh truong
Acid 2.4 dichloro phenol acetic (2,4D)
IAA, NAA, Kinetin. BAP. TDZ, GA.. ...
- Cac chit hitu co khie
Dich chiét nim men.
Dich thuy phan casein (casein hydrolysate).
Nurire dira.
Khoai tay, ca cot.

Agar. dudng...

2.2. NHUNG DIEU KIEN CO BAN TRONG NUOI CAY MO
TE BAO THUC VAT
C6 ba di¢u kién dam bao thanh cong trong nudi cay ma té bao 1a:
- Bao dam diéu kién vé tring.
- Chon va st Iy m6 cdy thich hop.

- Chon, chuan bi m6i truong hop ly va nubi cdy diing phuong phap.

2.2.1. Bdo diam diéu Kién vo trung
2.2.1.1. Y nghfa ciia vé tring trong nuéi ciy mé thue vit
Mai truong cta nudi cay mo thue vat ¢6 chira dudmg, cic loai mud

khodng va vitamin. Day 1a mdi trudmg thich hop cho qua trinb sinh truéng
va phat trién ctia nhiéu oai ndm, khuan,

Tée dd phan bao ctia ndm, vi khuan 16n hon so vii rit nhidu so voi té
bao thue vat vi vav néu trong moi trirdng chy nhiém mét vai vi khuén thi
chi sau vai ngay dén mat tudn toan bd bé mat cia méi trudng sé& bi nhigm
nam \a vi khuan, mé nudi céy s& khong thé tiép tuc phat trién va chét dan.

Cac nguyén nhan gay nhiém nam khuin:
+ Cac dung cu nubi ciy va mdi trudmg khang duoc vo triing.
+ Mau nudi cdy khéng duoce va triing.

+ Nhi¢m khuan trong qué trinh thao tac.
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2.2.1.2. Vé tring dung cu nudi cly

- Dung cu thiy tinh: Nudi cdy mé thire vét doi hoi cac dung cu thiy
tinh théng dung nhu:

+ Ong nghiém cac loai

+ Binh tam gidc

+ Cac lg thiy tinh mi€ng rong
+ Dia Petri.

Ngoai ra can mgt s6 1o dung hda chat, cde chiu nhiét dé pha mai
trrdmg, 6ng dong, pipet, lo dung nurdc cat...

Can nia-sach cac dung cu thiy tinh trude khi str dung. Céc dung cu
thity tinh n ddu nudi cly duoc sir ly biang dung dich sulfo — cromte sau
dé rira sach bang nude cht va siy khd & nhiét 46 160° C trong mot gid. Sau
mdi lan sir dung dung cu duge rira sach b%mg xa phong, trang bz"mg nude
m4y nhiéu 1an sau d6 tring bing nudc cét, siy khd vo triing bang may say
0 nthiét dé tich hop cho wrng loat dung cu thuong thi nhiét d§ khoang 70 —
100° C, cudi cuing (2 dé ngudi va cat giir & dieu kién vo tring,

Cic loai nut diy bao goém:

- Nt day bang bong khong thdm nude: Dav 1a loai nit diy phd bién
nhit tai nudc ta hién nay vi gia thanh sé, khi nit diy hrong ddi chat dam
bao bui khdng qua duoe va nudc tr mbi truang khéng bbe hai trong quéa
trinh nudi cdy. Tuy nhién loas ndt bang bong nay ¢6 mot s6 nhuoce diém la
kha nang tai sit dung kém, khir trung kho va khi kbur trung & nhiét dd cao
dé bi thim nuoe hodc dinh vao mdi truong nudi cdy, 1 noi ma vi khuan dé
phét sinh va khang thich hop cho nudi cdy mé trén dién rong.

- Gidy bac: La loai gidy lam nip phd bién nhat hién nay, uu diém cua
no 13 khong bt bui. tranh duoc hién tuong nhiém tring do nit bong gdy ra
doi vai nhitng nudi cay & mdi trwong long va dé dang khir tring trong qua
trinh nuéi ¢y, Tuy nhién loai gidy bac nay chi st dung duge véi nhiing foai
dng loai nghiém nho va trung binh. gia thanh cia n6 cing tuong ddi cao.

- ITién nay nguoi ta ciing dang sir dung mot ) lugng 1on loai nat day
bang nhira trong sudt, chiu duoc nhiét dd cao, c6 thé khir tring d& dang
nd rit thich hop cho viée nudi cAy mé trén cac loai chai nudi céy, dia petri
loai lém.
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2.2.1.3. V6 triung moi trudong nudi cay

M&i trumg pha ché phai cét gitr trong diéu kién vo triing va dugc hap
vé trung trude khi sir dung. Thai gian hap vé tring tir 120 — 125°C trong
néi hip vo tring (hinh 2.5).

Hinh 2.2. NGi hap vé triing

Cac chat dung dé pha ché méi trudng nhir (dung dich mubi khodng,
vitamin va céc cht kich thich sinh truong) cin duge bao quan va cét giir
trong ti lanh. Tly theo s6 lugng nuéi cidy ma pha mét sé lugng dung dich
me vua phai.

Trudng hop méi truong nubi ciy c6 cac ché pham d& bi phan huy &
nhiét d6 cao (120°C), can phai loc vo triing trude biing phéu thuy tinh xp
s6 5 sau do6 pha truc tiép vao mdi trudng di vo tring.

Ni hap v tring: & nhiét d6 120 — 125°C, toan bd vi sinh vét ¢6 trong
mbi trudmg déu bi tiéu diét ké ca sinh vat & dang bao tir. Ap suat tuong (g
& 120°C 1a 1 kg/em? vi vay céc ndi hdp c6 do an toan rat cao.

Trong méi trudng nudi cly phai ding nude cat va nude khir ion, tot
nhat 1a ding nudce cét hai lan tir cac may cit nude bang thuy tinh.

2.2.1.4. V6 tring noi thao tic cdy va ti cay

Ngudn ngoai nhiém thuong xuyén nhat 14 bui roi vao dung cu thiy
tinh chira moi trudng trong khi ma nip hodc nit bong khi thao tac céy.
Nguoi ta thudng ap dung cac bién phap vo trung nhu sau:
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- Phong nubi cdy: Thudng i cac budng ¢6 dién tich nho tir 10 -
15m?, ¢6 hai 16p ciia dé tranh khong khi chuyén bui tir bén ngoai vao. Noi
dit budng cay cin c6 san lat gach trang men. tuong phai son dé @ dang
khir tring.

Trudce khi dua vao sir dung budng ciy can phai duoc xir Iy bing hai
formandehit 40% (cho formandehit vao cac dia Petn dé chung bdc hoi v
do) véi thdi gian khoang 24 gid. Trong khi xir lv, can déng kin cira phong
cdy, sau d6 khir hoi formandehit thira bang dung dich ammoniac 25%
trong 24 gio.

Dé dam bao mirc dd vé trling cao, phong cay can lap dat thém dén nir
ngoai 40W. Chi st dung dén dé khir triing khi phong nudi ciy khéng co
agudi. Cin giam su chuyén dong ciia khong khi trong phong ciy dén mac
toi thiéu vi vdy tit ca cie dung cu nudi cdy phai chuén bi phai dé trinh
phai mang di mang lai va ra vao budng cAy nhiéu 1an.

-Tu cfl_v: La loai t1 chuyén dung, cé cac loai deén tir ngoai, quat théi
khdng khi sach va cc loai dén chiéu sang khac. Cé cac loai tu gidnh cho
mdt hodc hai ngudi lam viéc. Viéc vé sinh va khir triing ta ciy yéu cau
gidng v6i phang nudi ciy.

Cac dung cu mang vao budng ciy phai vé triing (dao, kéo, kep, gidy
boc, bong, dng nghiém, binh dung nudc cét...) hoic phai ding riéng
(quan 4o, mi vai, khau trang...). Trén ban lic nio ciing phai ¢6 mot dén
cdn 90° dé vo trung cac loai dung cu nudi cdy.

2.2.2. Chon va xir ly vit liéu cay
Cdch chon vit ligu cdy

Vé nguyén tic, trir nhimg mé da hoa gd con tat ca cdc md khac trong
co thé thuc vat déu cd thé diing 1am vat liéu cav. Tuy vdy cac mo dang
phét trién manh (mé phan sinh ngon. tugng ting. diu &, phoi dang phat
trién, thit qua non, 1a non, cufmg hoa. dé hoa. mo phin sinh ddt...) Khi
dit vao mai trudng ¢6 chita lwong chit sinh trudmg thich hep ¢6 kha ning
nuol céy dé tao md seo hodc tao thanh cdy hoan chinh.

Xt Iy vat lidu cdy

Phuong phap xtr Iy vat liéu nudi cay pho bién nhat hién nay 1a ding
cac chat héa hoc ¢6 hoat tinh diét ndm va vi khuan. Hiéu hre diét ndm va
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vi khudn cua céc chit nay phu thudc vio thoi gian st 1y, ndng dé va kha
nang thim truyén qua cua ching vao vt liéu nudi ciy. Dé tang tinh linh
dong va kha nang xam nhap cua chat diét vi khuin va nam. Trude khi
sir ly dung dich diét khuan. vat liéu nudi cdy thurdmg dugce rira bing ruou
etilic 70% trong thdi gian vai phit. Ddng thoi ngurdi ta thém cac chit lam
giam stre cang bé mit nhu Tween 20, Tween 80 vio dung dich diét khuén
va nam.

- Cach sr dung mot <o vat ligu diét khuan:

+  Canxi hypoclonit Ca(OCl), ndng dd 9-10% trong thiri gian sir
ly 5-30 phut.

+  Natri hypoclonit NaOC! ndng dé 2% thai gian sir Iy 5-30 phuit.

+  Clorua thuy ngan HgCl nong d6 0,1-1,0% thoi gian xir Iy
5-15 phiit

Vit liéu cdy phai dé hoan toan ngap trong dung dich diét khuan trong
thoi gian xar ly. DSi véi cac bo phan bam nhiéu bui dit. trude khi xu ly
nén rira k¥ bing nudc xa phong pha lodng rdi rira lai bang nude may. Sau
khi xit Iy nén rua lai bang nudc cit vo trung tdi thiéu 14 nim 1an.Nhiing
phan trén vat li¢u cAv bi nhidm cdc tac nhan héa hoc 1am hai thi phai cat
bo trrdre khi dat vat liéu cAy 1én mdi trudng. DE tranh anh huong teuc tiép
clia cdc tic nhin vo tring 1én vt 1idu ¢y, nén chi v dé lai mét 16p boc
ngoai khi ngdm vat liéu vao dung dich diét khuan. Lép cudi cling nay sé
dwroce cit bd hodc bée di khi dit vat liéu cay 1én mdi trudmg.

A . A < A £

2.2.3. Chuan bi méi trirong nuoi cay

Thanh phan mai trudng nudi cady md thue vat thay doi tuy theo loai,
bd phan va muc dich nuéi cay vi vdy thanh phan cia moi truang 1a khac
nhau. Thanh phian méi trudng con thay doi theo cac giai doan phat trién,
phan héa khac nhau ctia miu cay va muc dich nudi cay nhu: duy tri mb &
trang thai mo seo. tao ré, tao mam hoic tai sinh ciy hoan chinh.

Thanh phéan co ban cila méi truong nudi cay gém:

- Dudng lam ngudn cung cap cacbon

- Khoing da lugng

- Khoang vi lugng
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- Cac vitamin
- Chét diéu hoa sinh trudng

Ngoai ra. tuy thudc vao muc dich céy ¢6 thé thém mot vai chét hitu co
c6 thanh phan hoa hoc xac dinh (axit amin..) hodc khong xac dinh (nude
dira, dich chiét ndm men), hodc chit ddn nhu thach..

2.2.3.1 Duwong

Trong moi trudng nudi céy nhdn tao, dudng cung cép nguén cacbon
d& mo té bao thuc vat tdng hap nén chit hitu co, gidp té bao phan chia.
tang sinh khdi khi té bao chua ¢6 kha ning quang hop hoic chua dam
nhan hoan toan chirc nang quang hop. Hai dang duong hay sir dung nhét
la sucrose va glucose, nhung hién nay sucrose duae sir dung phd bién hon,
Tay theo muc dich nudi cay. ndng do sucrose bién dbi tir | — 6%, thong
dung nhét 13 tir 2-3%.

2.2.3.2. Cac khoang da hrong

Nguyén t6 khoang da lwong gdm N, P, K. S, Mg va Ca. sir dung voi
nf')ng d6 30 mg/l méi trudng nhim cung cip chat khodng dé cu tao té bao,
mo thuc vat.

- Ngudn Nito (N): Ma té bao thuc vit trong nudi ciy co thé sir dung
cac dang nito khodng nhir amén va nitrat, déng thdi ¢d thé sir dunp cac
dang himi co nhu axit amin. Ty 1€ giita Nito dang amon va nitrat thich hgp
tuy loai civ va trang thai phit trién mo.

Nitrat duoc cung cap dudi dang mudi canxi nitrat Ca(NQ,),. 4110,
Kali nitrat KNO,, natri nitrat NaNO, hod¢ amon nittat NH NO,. Amon
cung cap dudi dang mudi amon sulphat (NH,),SO, hoac NH NO .. Trong
mdt s it trudng hop ¢é thé cung cap duoi dang uré. Tong ndng dd cla
NO', vd NH', trong méi trirmg thay ddi tir 3 dén 6 uM., thong thieng
khoan 20 uM.

-Nguén Phétpho (P): Hai dang phbtpha thudimg ding nhit 1a NaH.PO,.
7H,0 vi KH,PO, v&i ndng d6 méi trudng tir 0,15 - 4 pM.
- Ngudn Kali (K): Cung cap cho méi trudong nudi cay & dang kali

nitrat KNO,, kali clorua KCl, kali photphat (KH,PO,). Nong do K trong
mdi trudng tir 2 dén 25 pM.
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- Nguon Canxi (Ca): Canxi duoc cung cip dusi dang mudt canxi
nitrat Ca(NO,),. 4H,0. Canxi clorua CaCl,. 6H,0. Nf‘)ng do Ca* trong
mai truong tir 1 dén 3.5 pM.

- Ngubn Magié (Mg): Magié duoc cung cap dudi dang magié sulphat
MaSO,. 7F1.0 vdi ndng 36 méi trudng tir 0,5 dén 3 pM.

- Ngudn sit (Fe): Cac moi trudng cb dién thuong ding sat dudi dang
clorua <4t FeCl,. FeCl,. 6H,0. sunphat sit FeSO,. 7H,0, Fe(SO,), Hién
nay hau hét cdc phong thi nghiém déu dung sit & dang chelat két hop véi
Na-ctylen diamin-tetra-acetad (Na,EDTA).

2.2.3.3. Cic khoang vi hrong

Céc nguyén t6 khodng vi luong duoe sir dung & nong d6 thap hon
30mg/lit m6i trudng, cac nguyén th thudng sir dung 1a: Fe, B. Mn. [, Mo,
Zn, Cu. Ni, Co. Cac nguyén 16 ndy dong vai trd quan trong trong hoat
dong cua cac enzyme.

Bang 2.1: Cac vi lvong thong dung dugc st dung
trang nudi ciy mo té bao thuc vat

Tén vilugng Dang sd dung Néng d6 uM

Mangan (Mn) MnSO_.4H o 15-100

Bo (B) H.BO, 6-100

Kém (Zn) 2n{S0,).H,0 15-30

Bong (Cu) CusO, 5H,0 0,04-0.08

Molypden (Mo) | (NH)) Ma70,,.4R.0 0.007-1,0
NaMoO,.2H.0 0,1-0.4

Caban (Co) CoCl.6 H.O 2,5-20

16t (1) KI

2.2.3.4. Cac vitamin

1 ph =1 micromol/| lit

Cic loai md va € bao thuc vit nudi cdy cé kha nang tdng hop duroc
hau hét cac vitamin nhung khdng du vé s§ lugng, do d6 phai bd xung thém
vitamin vao mai trudng nudi cdy, dic biét 1a vitamin nhém B nhu: B1, B2,
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B3. B3, B6...Cac vitamin dac biét quan trong nhu Mvo — inositol... dong
vai tro trong sinh téng hop thanh té bao va thudng duge sir dung véi ham
lwong lon tr 50 — 100 mg/l (bang 2.3).

Cac vitamin san dav thuong duge dung trong méi trudng nud ciy
(cha yéu 12 bdn loai dau).

Badng 2.2: Cic dang vitamin thudng duang

Tén vitamin Néng dé dung dich (mg/l)
Myo - inositol 100
Axit Nicotinic {vitamin B3) 0,5-1,0
Pyridoxine HC! (vitamin B6) 0,05-05
Thiamine HCI (vitamin B)) 10-50
Panthotenat canxi 1-5
Riboflavine (vitamin B2) 1-5
Biotin 0,1-1
Axit folic 0.1-1

Céc vitamin dugc pha & dang dung dich me ¢o nf‘)ng dd cao tir 500 dén
1000 lan dung dich lam viéc. Dung dich vitamin dé hong do nam, khuan
nhiém tap va bi phin huy & nhiét db cao. vi viy can bdo quan trong didu
kién lanh duéi 0°C hoidc chi pha ché trude khi sir dung.

2.2.3.5. Cic chit di¢u hoa sinh truong

Trong moi truong nudi cdy md va té bao thuc vat, thanh phan phu gia
quan tegng nhét quyét dinh két qua nudi cdy mé la cac chit diéu hoa sinh
trudng. Chiing 12 yéu tb quan trong nhit trong dieu khién sy phat sinh hinh
thai va tai sinh ciy hoan chinh.

Cac chét didu hoa sinh truong thuong duge su dung la:

Auxin: Auxin duoe goi 12 hormon sinh truong do Went va Thimann
(1937) phat hign. Auxin ¢ mdt sb tac dung sinh ly sau:

Auxin cé tac dung t8t dén cac qua trinh sinh trudmg caa té bio, hoat
déng cta tang phat sinh, sir hinh thanh &, hién tugng wu thé ngon, tinh
hudng cua thuc vat, su sinh trudng cda qua va tao ra qua khong hat.

Auxin kich thich sy sinh truémg gian ctia té bao. dac biét theo chicu
ngang lam té bio phinh ra. Hiéu qua dic trung cua auxin 1a tac dong
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lén su gidn cua thanh té bao: AIA giy ra su giam pH trong thanh té bao.
hoat hdu enzym phan hoy cac polisacarit lién két gitra cac sgi xenluloz
lam cho chitng long leo va tao diéu kién cho thanh té bao gian ra dudi
tic dyng clia ap sudt tham thau cua khong bao trung tam. Ngoai ra
auxin cling kich thich 1én thanh té bao dac biét 1a cac xenluloz, pectin,
hemixenluloz.

Bén canh do auxin con anh huang dén sy phén chia té bao. Tuy nhién
cdc anh hudng cua auxin 1én sy gian vi phan chia 1 bao trong moi tac
dong hé tro vdi cac phytohoocmon khac (giberelin, xytokinin).

Auxin gfy ra tinh hirdng dong cia cay (hudng sang vi hudng dat)

Rang viée sirdung nguvén tir danh dau, ngudi ta nhan thiy AIA phéng
xa duong phan bd nhidu han & phin khuat 4nh séng ciing nhu phan dudi
cua bo phin nim ngang va gy nén su sinh truong khong déu o hai phia
cua co quan.

Cd hai nguy én nhan: Nguyén nhan th nhat 1a khi kich thich thi sy
vin chuyén phan cuc ciia auxin bi e ché: nguyén nhan thir hai la cé sy
tOn tai coa mot dién thé trong cac co quan va cd thé do dugce dién thé bﬁng
dung cu dac biét.

Auxin trong civ thudng bi ion héa (ATA) va do d6 phan bé vé dién
cuc duong nhiéu hon,

Auxin gay ra hién tuong wru 1hé ngon: Hién tuong uu thé ngon la mét
hién tirgmg phé bica trong cdy. Khi chdi ngon hoac ré chinh sinh trudng sé
i ché sinh trugng cua chdi bén va ré. Day 13 mét su e ché tuong quan
vi khi loai trir uru thé ngon bang cit chbi ngonj va ré chinh thi chdi bén. ré
bén dwoc giai phéng khoi tic ché va lap tie sinh truong. Hién tuong nay
duge giai thich rang ATA dugc hinh thanh trong dinh ngon véi ham lugng
cao hon va duoe van chuyén xubng dudi. Trén con dudmg di xudng dudi
n6 d3 tic ché sinh truong cua chdi bén. Néu cat dinh ngon thi lam giim
[trong auxin ndi sinh sé kich thich chdi bén sinh truong. Néu cit dinh ngon
thi lam giam lugng auxin ndi sinh va sé kich thich chdi bén sinh trudmg.
Néu auxin lam tang wu thé ngon thi ngirge 1ai xytokinin lai lam yéu uu thé
ngon. kich thich cac chdi bén sinh trirémg. Mire 4o vu thé ngon phu thudc
vao ty 1& auxin/xytokinin. Cang gan chdi ngon thi tv 1¢ cang Idn va hién
tuong uu thé ngon cang manh mé.
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Auxin kich thich sy hinh thanh ré: Trong su hinh thanh ré dic biét 1a ré
phu, hi¢u qua ctia aoxin 14 rat dac trung. S hinh thanh 1 phu (canh giam.
canh chiét) ¢d thé chia lam ba giai doan: giai doan diu Ta phan phan héa té
bao trudc tang phat sinh: tiép theo 1a xuat hién mam ré va cudi cling mam
ré sinh trudng thanh & phu choc thung vo va ra ngoai. Dé khoi xudng su
phan phén héa té bio thi can ham lurang auxin kha cao. Cac giai doan sinh
trudng cua ré can rat it auxin va cé khi con gly tre ché. Ngudn auxin nay
cé thé 1 ndi sinh. co the 1a ngoai sinh. Vai trd cua auxin cho sy phiin hoa
ré thé hién rat rd trong nudi cly md. Trong k¥ thudt nhén gidng vo tinh thi
viée str dung auxin dé kich thich s ra ré la cue ky quan trong va bat budc.

Auxin kich thich su hinh thanh, sy sinh truong cua qua va tao qua
khang hat: 16 bao tring san khij thy tinh d tao nén hop tir va sau phat tricn
thanh phéi. Phoi hat 1a ngudn 1dng hop auxin ndi sinh quan trong. khuéch
tan vao bau va kich thich sur 16n 1én cua bau thanh qua. Vi viy. qua chi
duac hinh thanh khi ¢6 sir thu tinh. Néu khdng ¢6 qua trinh thy tinh thi
khéng hinh thanh phoi va hoa s& bi rung. Viée xur ly auxin ngoai sinh cho
hoa s& thay thé duge ngudn auxin ndi sinh vén dugc hinh thanh thang phoi
va do dd khong can qué trinh thu phan, thu tinh nhung bau van 16n thanh
gua duge nhd auxin ngoai sinh. Trong trudng hop nay qua khong qua thu
tinh va do d6 khdng cé hat.

Auxin kim him su rung 1a. hoa, qua vi nd fic ché sur hinh thanh tang
rdi & cubng 14. hoa qua von duge cam dmg bai cac chat e ché sinh trudng.
Vi vy phun auxin ngoai sinh ¢6 thé lam giam su rung l4, tang su dau qua
va phong rung oy, qua non, 1am sang nang suat.

Auxin anh huéng 1én s van dong cta chét nguyén sinh. ting toc do
luu ddng cia chat nguyén sinh, anh hudmg 1én cdc qua trinh trao ddi chat:
kich thich su tong hop cac polime va tre ché phan hay chiing, anh hudng
dén cac hoat ddng sinh ly ahir quang hop, hd hip. sir via chuyén vit chat
trong cay.

Co 4 loai Auxin dugc sir dung trong ndi ciy md la:

[. Indolylacetic acid (TAA)

2. Naphthyl acetic acid (NAA)

3. 2.4 - Dichlorphenoxy acetic acid (2,4 - D)

4. Indol butyric acid (IBA)
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Riéng TAA 12 Auxin tu nhién, NAA, IBA va 24 - D la cac Auxin
nhan tao (hinh 2.4,1 a - d). Céc Auxin nhan tao thirong ¢d hoat tinh manh
hon, do ¢du trdc phan tir kha bén vimg nén Auxin nhan tao it hi oxy hoa
bai cac enzyme. Kinh nghiém sir dung Auxin trong nuoi ciy mé cho hiéu
qua cao khi sir dung nong db cao tai thoi diém ban dau, sau dé thép hom
dé tranh tinh trang mo bi “say” va nhiém déc. Nong dé ctia cic hgp chét
Auxin trong mbi truong nudi cdy thirdng tir 105 M - 10M,

Cytokinin

Hiéu qua sinh ly dac trung nhét cia cytokinin ddi véi thue vat 1a kich
thich su phan chia té bao manh mé. Vi vay ma ngudi ta xem chiing nhur 1a
cac chat hoat ha phan chia té bao. Co duoc hiéu qua nay la do cytokinin
hoat hda manh mé su tdng hop axit nucleic va protein. Cytokinin ¢ mit
trng cac ARN van chuyén.

Cytokinin anh hudng 3 rét va rat dic trung 1én su phin héa co quan
cua thure vat. dic biét 1a sy phan héa chéi. Tir 1au nguai ta di chitng minh
rang su cin bang ty 1é giita auxin (phan hda ré) va cytokinin (phin héa
chdi) ¢6 y nghia quvét dinh trong qué trinh phat sinh hinh théi cla cay
nudi céy md in vitro cling nhu trén cdy nguyén ven. Néu ty I¢ auxin cao
hon cytokinin thi kich thich sir ra ré, can ty 1& eytokinin cao hon auxin s&
kich thich sur xuat hién va phat trién cta chéi. P& ting hé sé nhin gibng,
ngudi ta ting ndng dd cytokinin trong mbi teudng nudi cdy & giai doan tao
chdi in vitro.

Cytokinin cd kha nang kim hdm s gia hda cia co quan va cia cay
nguyén ven. Chang han khi mét 1a bi ngit khoi cay thi ching biéu hién
dic trung bang sw giam-ham luong Clorophin va s& héa vang, 1am giam
hiam luong cua protein va axit nucleic. Néu nhu la tich rai dwoc xir ly
cvtakinin thi duy tri dugc ham lugng protein va Clorophin trong thoi
gian 1au hon va duy tri duoc mau xanh lau hon. Hiéu qua kim ham sy gia
hoa, kéo dai tudi thg cia co quan c6 thé chitng minh la coa canh gidm
ra ré, thi ré tdng hop cytokinin ndi sinh va kéo dai thoi gian séng cia la
lau hon.

Trén cdy nguyén ven thi khi hé thong ré phat trién manh s& 13 hic cay
tré va sinh trudng manh. Néu hé thong ré bi thuong tén thi co quan teén
mat dat chong gia.
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Cytokinin trong mot sd trudng hop anh hudng 18n su nay mam ciia hat
va cn. Vi vay néu xir Iy cytokinin ciing co thé pha bo trang thai ngn nghi
cua hat. cu. chéi...

Neoai ra trong mbi trong tae v&i auxin, cytokinin ¢é anh hudng t6i
uu thé ngon cna cay. Cytokinin 1am yéu hién twong vu thé ngon, 1am phin
canh nhiéu. Chih vi viy ma tir v& (co quan tong hop cytokinin) [én chdi
ngon (co quan tong hop auxin) thi hién tugng wu thé ngon cang tang dan
twong img vai su tang ham luong auxin va giam bham lugng cytokinin,

Cytokinin c6 anh huong dén qué trinh trao di chit nhu qua trinh sinh
tang hop axit nucleic, protein, clorophin va do d anh huong dén cac hoat
ddng sinh 1y cua cay.

Viéc sir dung ham lugng auxin va ty 1€ auxin/ cytokinin tfrong mdi
trudmg nudi cdy quyét dinh s phan hoa cua té bao theo hudng tao moé seo,
tao ré tao chdi hay tao phdi soma.

C4 3 loai cytokinin chinh thudng duge dung trong nudi cdy mo la:

- Kinetin 1a san phim duoc phat hién dAu tién, ¢ chu triic phan tir:
6-(2-furfuryl) - aminopurin. Kinetin dugc hinh thanh tir ché pham AND &
diéu kién nhiét dd cao. Trong co thé sf)ng cd the khéng cd kinetin ton toi.
San phidm nay kich thich su phat sinh chéi mé nuai cy.

- Zeatin ciing }a mot din xudt cua adenin, Cong thitc hoa hoc clia
zeatin la 6-(4-hydoxy-3-methylbut-2eny!} aminopurin.

Tac dung cuia zeatin twong ty nhu kinetin, trong thuc tién nudi ciy
mo, zeatin chi dung trong nhing truong hop dic biét vi qua dat. thong
thuong sir dung kinetin va cac san pham khac.

- 6-Bezylaminopurin (BAP): Tac dung cia BAP tuong tu nhu hai hop
chat trén nhung hoat tinh ctia BAP cao hon nhiéu so vai kinetin va bén
vimg hon zeatin dudi tac dong ciia nhiét d6 cao.

Giberellin

Giberellin dugc phat hién vao nhilng nam 1930. Lich s phat hién
nhdm hormon nay bit dau tir 1985 khi ngudi Nhit ndi vé bénh lda von.
1926 phat hién duge bénh fia non 1a do loai nAm Gibberella fujikuroi
gay ra. Dén nhirng nam 30 thi phan I1ap va tinh ché duge hoat chét, goi 1
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Giberelin, Sau chién ranh thé gigi thir hai, nam 1950 nguoi Anh va ngurdi
My mai biét dén cong trinh nay cua naudi Nhat.

To1 nay da phat hién duge trén 60 loat thude nhdom Giberellic acid loai
théng dung nhat trong nudi cav mé 1a GA

Vai trd Giberellin trong doi séng thuc vat:

Hiéu gua sinh Iy ro rét nhit cia GA Ia kich thich manh mé su sinh
truamg kéo dai cua than, su vuon dai 16ng ciy ho Iva. Hidu qua cé duge
1a do anh hudng kich thich dac trung ciia GA 1én pha gidn cha té bao theo
chitu doc. Vi vy khi xii 1y GA cho cdy di lam tang nhanh sur sinh trudng
dinh dudmy va tang sinh khéi ciia ching,

GA anh huong rat rd rét 1én su sinh trirdng cua cac dot bién lan. Nhicu
nghién ciru vé trao ddi chit di truvén cua GA di khang dinh ring dot bién
ltn cba mét sb thue vat nhu ngd, dav Ha Lan la 46t bién gen don gian, dan
dén sy thiéu hut nhitg gen nao day chjv trach nhiém tdng hop enzym cira
phan (ing nao day trén con dudng tng hop GA ma cay khdng thé hinh
thinh duoe GA, di 1a mot hrong nho. Véi nhitng dot bién nay thi viéc b
sung GA ngoai sinh s& lam cho cay sinh truong binh thuong. Vi phan ing
cia cae dotbién ln rat nhay vai GA nén nguoi ta sit dung cac dot bidn nay
dé thir xdc dinh ham luong GA bang phuong phéap biotest

GA kich thich su nay mim cia hat va cd, do d6 nd ¢6 1ac dung dac
trung trong viéc pha bo trang thai ngu nghi coa ching. Trong trudng hop
niy GA kich thich sir tdng hop enzym amilaza va cac enzym thily phén
Khdc nhu proteaza, photphataza va lam tang hoat tinh cua cdc enzym ndy;
chinh vi vy ma xiic tién qua trinh phan hiy tinh bat thanh dudng ciing nhu
cac polime thanh monome khac tao didu kién vé nguyén lidu va nang luong
cho qua trinh nay mam. Trén co s dd, néu xur Iy GA ngoai sinh thi c6 thé
phi bo trang thai ngt nghi cta hat, cii. can hanh. ké ca trang thai nghi san

Trong nhiéu truéng hop GA kich thich sur ra hoa rd rét. Anh hudng
dac trrne cna GA 1€n surra hoa 1a kich thich sy sinh truong kéo dai va
nhanh chang cha cum hoa Vi vay trang hoe thuyét hoocmon ra hoa cia
Trailachyan thi GA dwge xem nhu 1a mt thanh vién ciia tb hop florigen.
Xur ly GA cho cay ngay dai thy chiing ¢d thé ra hoa trong diéu kién ngay
ngin va Lim tang hiéu qua cha Xuan héa, ¢6 thé cly hai ndm thanh cy
mot nam.
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Trong su phat wién va phan hda cia co quan sinh san thi GA anh
huong dén sy phan hoa gidi tinh: Gc ché phit trién hoa cdi va kich thich
su phat trién hoa duc.

Trong siur sinh trudng cua gua va tao qua khong hat thi GA ¢ vai trd
gan gidng voi auxin né lam tang kich thudce qua va tao nén qua khong hat
trong mot sb trirdmng hop. Hiéu qua nay cang rd rét khi phéi hop tac dung
vat auxin,

Vi GA anh hudng r6 rét [én qué trinh trao dbi chét, cac hoat dong sinh
Iy. dén qua trinh sinh trudng va phat trién clia cay nén GA la mat trong
nhiing chit diéu tiét sinh trieémg duong ing dung ¢6 hiéu qua trong san
xuit nong nghiép.

Trong nudi cfxy md va té blo thuc vat, tac dong cna Giberellic acid
chwra thét rd rang. Nhiéu tac gia da sir dung va coi d6 1a thanh phan khong
thé thiéu ciia mot sé loai mot teudng chuyén dung.

Abscisie acid (ABA)

Axit absxixic la mat chit (rc ché sinh truong rAt manh nhung no khéng
gdy hiéu qua doc khi & néng d6 cao.

Kiém tra si rung: vai trd ciia AAB trong viée diu chinh sur rung da
duge phat hién 1an dau tién cang vai su phat hién ra AAB va coi no nhr la
mdt chat diéu chinh ty nhién su rung cda cac co quan trong co thé. AAB
da kich thich sy xuat hién va nhanh chéng hinh thanh ting roi & cudng.
Tuy nhién chirc nang diéu chinh su rung con gin lién véi cac hoocmon
khac nhu ctilen,

Diéu chinh sy ngu nghi: trong co quan dang ngi nghi ham luong
AAB tang gap 10 1an thoi ky dinh dudng. Su ngu nghi kéo dai cho dén khi
nao ham lwong AAB trong chung giam dén mirc dd téi thidu. Khi xa 1v
lanh dé pha bo su ngti nghi thi ham lugng AAB giam 37% & qua va 70%
& hat. dong thai ham lwong GA ting 12n tuong tng. Do vay tir trang thai
ngl nghi chuyén sang trang thai nay mam c¢6 sy bién dbi ty 16 AAB/GA
trong chang

Diéu chinh su dong ma khi khong: Trong nhitng nam gan day nguol
ta d3 phat hién ra ring AAB c6 vai trd quan trong trong su déng ma khi
khong. Khi xir ly AAB ngoai sinh cho 14 fam cho khi khéng dony lai
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nhanh chéng va do d6 ma giam thoat hoi nude qua khi khdng. Chirc nang
diéu chinh su déng ma khi khong ctia AAB chic cé lién quan dén sur van
d6ng nhanh chéng cua ion K'. AAB gy cho té bao bao vé 16 thung™ K~
va bi mat K-, mét stic truong va khi khdng dong lai.

AAB dugc xem nhu 1 mot hoocmion cua “stress™ vi nd duge hinh
thanh manh dé phan (g vai cic stress hodc diéu kién bat thuan cta méi
trudng va 1am cho cdy bién dbi dé thich tmg véi diéu kién méi truong.
MGt sd vi du dién hinh 12 sir téng hop AAB nhanh chdng dé phan tng véi
stress nudc: Khi cay bi thiéu nude thi ham lugng AAB ting nhanh trong
1a, lam khi khdng nhanh chéng déng lai va lam gidm ngay sy thoat hoi
nuée. Vi vay ma AAB ¢é vai trd diéu chinh trong sy trao dbi nude cua cay,
han ché su mét nude va [am cy thich nghi v diéu kién khd han

Nhiing diéu kién bit thuan khic cua moi trueong nhu min, lanh, ang,
sau bénh, gay ra su ting ham lupng AAB trong (4 va c6 thé diy 1a mot
phan tng tu vé, thich nghi cua cay.

Ngoai ra, AAB dugc xem nhir mdt hoocmon cua sy hda gia, mac d
héa gia cua co quan va cua cay gan lién vdi sy tang ham luong AAB trong
ching. Khi hinh thanh co quan sinh sén va khi du trir ciing la piai doan
téng hgp va tich 1y nhidu AAB nhit va tbe d6 gia hda ciing nhanh nhat.

Trong nudi cdy ma. té bao Abscisie acid c6 tac dung tang cuong kha
ning chdng chiu cta té bao thure vit ddi véi diéu kién ngoai canh bat loi
vi vdy ABA dugc dira viao moi trudng tai sinh cdy va mang lai hiéu qua
nhat dinh.

Chu v:

- Mot s6 chit sinh trudng khong tan trong mrdc. do dé khi pha dung
dich me chit sinh truomg cAn chuy:

+  Dbivai 2,4-D, NAA, [AA. IBA va GA: can mdt luegng chit
sinth trirdng du pha trong 50 mL dung dich me vao mat ly kho,
thém 2-3 ml ¢dn 90% rdi lac dén khi tan hét, sau 46 mdi them
nrée ct dén 50 ml.

+  DA&i v6i BAP (hay BA): trirde hét thém 2-3 giot nude cit va

vai giot HCI 1 N, lic cho tan sau d6 thém nurde cAt dén thé tich
can pha.
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+  Dbi viri KIN: thém 2-3 giot NaOH | N trude khi pha dén thé
tich can thiét.

- Bao quan dung dich me chat sinh tnrong trong 1o kin (riéng 1AA béo
quén trong lo mau nau). ct giir ti lanh. 2,4-D, NAA tuong d6i bén ¢ thé
bao quan nhu vdy trong mét nam. BAP, IBA. KIN, va GA, bao quan dugc
tir 2 dén 3 thang. IAA cin pha lai hang thing dé dam bao hoat tinh.

- Céc chat sinh trdmg cé thé tac dong 1én md nudi cdv & ndng do rat
thap (10°%). Cin dung pipette riéng cho timg loai chét sinh truong mot. Vi
chil y rira ¢dn than cac ly, ¢bc, chai loc da dung dé dung va pha cdc chit
sinh truong & ndng do cao. Ngoai trlt IAA va GA,, cac chét sinh truomg
con lai duge coi 14 bén viing trong qua trinh hip vo triing.

- TAA sau khi pha dung dich stock, dugc loc qua mang lgc millipore
sau dé chira trong cic tube eppendof duge boc gidy nhdm bén ngoai, bao
quan lanh sau. Mbi truong sau khi hap khir tring dé nhidét dd giam xuéng
con khoang 50-60°C khi d6 mai cho TAA di loc vao (cac thao tic thue
hién trong th cdy v tring).

2.2.3.6. Mt sb loai mdi truong co bin

Thanh phan co ban cia mot sb loai m6) tnrdmg nudi cdy md va té bao
thuc vét duoc trinh bay trong bang 2.3.

- Moi rruong Murashige - Skoog (MS) : La mét trong nhitng loai moéi
trudng duge st dung réng rai nhat trong nudi cdy mé vi té bao thue vat.
Mai trudng MS thich hop cho ca thye vt 2 14 mam va 1 14 mam. Dén nay
c6 rat nhi¢u cong thirc cai tién moi trudng MS trén ca s cong thire gbe do
Murashige va Skoog cong bd nim 1962 (bang 2.4. ¢4t MS).

- Méi trudng Gramborg (BS): La loai moi truong duoc thir nghiém
diu tién cho cly diu tueng. nhung ciing dugc ding nhiéu trong nhan
gidng vo tinh dac biét 13 tach va nudi té bao tran (bang 2.4, cit BS).

Bang 2.3. Mét s6 mai trudng phé bién nusi cay mo té bao thuc vat

Thanh phan MS | wP w BS SH NN AC

DA LUONG [mg/i)

NH4NO3 1650 400 720 400
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(NH4)2504 134

NH4H2POA4 300

KNO3 1900 80 2500 | 2500 950
Ca(NO3)2.4H20 556 300 556
K2504 990 900
CaCl2.2H20 440 9% 150 200 166 9%
Mg504.7H20 370 370 750 250 400 185 370
KH2PO4 170 170 68 170
NaH2PO4 19 150

Kcl 65

VI LUONG (mg/l)

MnS04.4H20 233 5 10 10 25

MnS04. H20 22,3 223
ZnS04.7H20 86 8,6 3 2 1 10 8,6
H3BO3 6,2 6,2 15 3 5 10 6,2
Kl 0,83 0.75 0.75 1 0.83
Na2Mo02.2H20 0,25 0,25 0,001 0,25 0,1 0,25 0,25
CuS04.5H20 0,025 | 0,025 | 0,01 | 0,025 0,2 0,025 | 0,025
CoCl2.6H20 0,025 | 0,025 0,025 0,1 0,025
Na2EDTA 373 200 20 373
FeSO4.7H20 27,8 15 27,8
SodiumFerric EDTA 30 25 30

VITAMIN VA AXIT AMIN (mg/l)

Thiamine HCI 0.1 0,5 10 5 0,5 0,1
Nicotinic axit 05 01 1 5 5 0,5
Pyridoxine HCI 0,5 0,1 1 0,5 0,5 0,5
Glycine 2 © 3

Lysine 100
Folic axit 0,5

Biotin 0,05

Myo-inositol 100 100 100 1000 100 100
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2.2.3.7. Cac chit hiru co khic

Mai trudng 6 thé bd xung thém cac chée hitn co nham kich thich sy
sinh trudmy va phit trién cda mé va té bao.

- Nude dira: Luong nude dira ding trong méi trudng cay thirang kha
lon, tir 3 - 20% thé tich mdi truong.

- Nudc chiét nim men: La ché phim thuong dung dén nudi cy vi sinh
vl md té bao dbng vat. lrgng thudny ding 1a 1g cho 1 lit méi trudmg.

- Dich thuy phén Casein hydrofysate (CH): 12 thanh phan cua céc loai
sita dimg ndng 49 0.10 %.

- Dich trigt cna khoai tay: Trong dich nay ¢6 chtia mot s it dubmg
axit amin. va cac vi lugng cin thiét, dugc sur dung trong moi rudng nuoi
ciy bao phan hia cé tac dung tao mé seo.

- Chét d9n (thach): La mot loai polysaccharid thu dwroc 1ir mét s0 loai
tao (trong do ¢d rau cau). Puge ding lam chit don giup cho moi trugng
ddéng dac lai. O nhiét dé 80°C thach ngam nude sang dang thai sol va 40°C
trés vé trang thai gel. Lugny s dung cua thach la 6 - 12 g/lit nudc.

D6 pH cia méi trudng dinh dudng anh hudng trirc tiép tdi qua trinh
thu nhén cac chit dinh dudng tir moi trudng vao té bao. Vi vay déi véi mbi
loai méi trrdng nhat dinh va timg truong hop cu thé, cin phai diéu chinh
pH cho phit hop tir 5.5 - 6.8, bang NaOH hodc HCI IN.

2.2.3.8. Chuin bi cic dung dich me va dung dich lam viéc

Néu td chire tdt van dé chudn bi méi truang, s€ giam mdt so théi gian
dang k& cho viée nudi ciy. Dudi day xin néu chi tiét phuong phép chuan
bi méi truong thdng dung 1a MS (Murasige - Skoog, 1962).

Pé thuin tién cho viée pha cac mdi trudng nubi cdy. ngurai ta khong
cén hoa chat mbi lan pha moi truomg ma chudn bi trude. Cac hoa chilt
dugc pha thanh nham cé ni')ng do dam dac tir 20 - 50 lan dugc goi la dung
dich me (A, B, C, D, E, F, G, H,) sau d4 chi can pha lodng khi sir dung.
Cac dung dich dam dac dugc bao quan dai ngay trong ta lanh.

Muon pha 1 it mét truong lam vige, (nudi cay mo té bao thyre vat) can
thue hién cac budc sau:

- Cho khoang 800ml nrdc cat vao mot cai binh ¢o dung tich 1 lit.



48 |

Nudi clly mé 1€ bio thure vit

- Diing pitpe cho sb lwong dung dich me A, B. C, D, E. F theo lugng
dam dac d3 pha san ludn ludn khoay déu.

- Thém 100 mg - innositol

- Do pH va dung HC1 0.1 N, hodac NaOH 0.1 N chinh pH dén 5.6 - 5.8.

- Thém 20g sucrose, khudy cho tan
- Thém 6 - 8 g thach

- Pun $68i cho tan hét thach, vira dun vira khudy déu. Sau dd 1én thé
tich dt 1 1it va chia hdn hop dung dich nay vao cic dng nghiém hoic binh
tam gidce. Can chia xong trude khi dung dich ngudi dudi 50°C.

Bing 2.4. Chuan bi Méi truang MS

| _
Nhém dung .. . . Néng d6 dam dac 20 lan
dichme | Hoachat Nong dd (mg/l) | 1\ 2120 1it méi truang)
A EDTA 37,26 746,0

Fe,(S04), 27.8 556,0
B NH4I\103 1650,00 33.000,0

KNO3 1900,0 38.000,0

HBO, 6.2 124,0

KH,PO, 170,0 3.400,0
C Kl 0,83 16,6

NaMo,2H0 0,25 50

Codl 6H 0 0,025 05

MgSG,.7H,0 370,06 7.000,0
0 MnSQO,.47H,0 223 446,0

ZnSOd.7HIO 8,6 172,0

CusO,SHO | 0,025 05
E CaCl .HO 4400 8.800,0

Thiamine HCI 0,1 2,0
. Axit nicotinic 0.5 10,0

Pyridoxine HCl | 0,5 10,0

Glycine 2,0 40,0




Chuong 3

UNG DUNG NUOI CAY MO
TE BAO TRONG TAO GIONG CAY
SACH BENH VIRUS

3.1. TAM QUAN TRONG CUA VIEC TAO CAY SACH BENH

Tao gidng chdng chiu cac bénh virus 1a mot hudng nghién ctru kha
quan. Nhung trong thue té, chon tao gidng gap nhidu khé khin do thiéu
nguén gen c6 kha nang chdng chiu vdi cic loai bénh virus khac nhau. Bén
canh d6, viéc tao gidng cay luu nién con gip trd ngai hon do mit nhiéu
thoi gian va cong stic. Gan day. k¥ thuat gen di mé ra trién vong tao gibng
mién dich di truyén véi mot sb loai virus bing cach chuyén gen protein
vo virus hodc gen iARN vao céy trong, 1am cay 6 kha ning bat hoat gen
va mARN virus. Tuy nhién, nhicu van dé k¥ thuat va 1y luan van con kha
nan giai.

Do viy, phuong phap cé hidu qua nhit hién nay van 13 to ra céc vat
liéu nhan gidng sach bénh virus qua nudi ciy dinh chdi. dinh sinh trugng
hoic két hop véi xtr lv hoa chit. nhiét dd. Nhitng phuong phap nay da giop
loai trir cac bénh virus khac nhau khoi vat liéu nhan gidng va tao gidng
sach bénh & mot loat cay trong, chu yvéu 13 khoai tay, khoai lang. san, 16i,
ciy an qua ¢é mui, chudi, nho, mo, man, ciy hoa nhu ciic, cdm chudng...
Phuong phap nay cho phép loai b hau hét cac bénh virus, viroid va céc
tac nhin gay bénh tuong tu virus (Vasil va Thorpe, 1994).

Chép dinh sinh trugng duge coi 14 sach bénh virus. MAu mo nudi cdy
cang nhd va cang gan dinh sinh trudng thi kha nang sach bénh cang lén.
Dudng nhu ¢d twong quan ty 1é thuin gitra kich thude mau vai kha ning
cdy tai sinh sach bénh (Stone, 1982; Green va Lo, 1989). Nhung trong
maét vai triang hop. viée loai triy virus rit kho khin va khong phu thudce
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vao kich thudc miu do mét s6 virus ¢é kha nang sinh san va chuyén dich
nhanh chong dén viing sinh trudng (Theiley va cs. 1984). Ngudi ta di
quan sat thfly mat dd virus kha cao o vung chdp dinh sinh teudng cua mat
s loai dudi kinh hién vi dién tu (Toussaint va cs, 1984). Do vay, vide két
hop k§ thuat nudi cdy nay véi cac véu t6 kim ham virus nhu hod chit.
nhiét dd ¢d thé tang cuang kha nang loai triy bénh virus va o giéng sach
bénh & cay trong.

Hau hét cdc cay trdng nong-lam nghiép déu bi nhidm cdc hé thdng
gy bénh nhu nam, virus, vi khuan. mycoplasma va nematodes. Céc tic
nhin giy bénh khéng phai ludn gay chét cay, nhung né thudmg xuyén [am
giam nang sut va chit lupng cia cay trong. Trong khi cac tac nhan giy
bénh khic gin nhu ludn xdm nhiém vao co thé thuce vat qua nhan giong
sinh dudng. thi cdc bénh virus lai xuét hién & ca nhitng cay trdng nhan
gidng bang hat cing nhu nhin gidng sinh dudng. Mic du cac cay trong bi
nhiem bénh vi khuan va nam cé thé phan (mg v&i viée xar ly cac hop chit
diét khuan (bactericidal) va diét ndm (fungicidal). nhung ngudi ta chua
thé san xuit ra cic hop chit thuong mai diét virus dé chira bénh cho cac
cay trong nhidm virus.

Pé san xuat cay sach bénh virus, théng thudng ngudi ta chon ra mét
hodc nhidu cv khde manh va sau d6 nhan gidng chiing bang phwrong thirc
sinh dudng, tao ra modt quéan thé cay khoé manh. Nhung tai noi ma quan
thé cua mot ddng hoan toan bi nhiém bénh virus thi chi ¢6 cach thu duoc
cay sach bénh thdng qua nudi ¢y md. Cac md phan sinh dinh & cic ciy
bi nhiém bénh thudng hoac 1a sach bénh hojc chira nc“mg d6 virus rat thép.
Tuy nhién. ndng dd cla virus trong cay tang 1&n twong ang véi viée ting
khoang cach tinh tir cac dinh phén sinh. C4c 1y do khac nhau dé cho mé
phan sinh khong hodc it bi virus xAm nhiém la: (a) cac virus di chuyén dé
dang trong co thé thuc vat théng qua hé théng mach din 13 cdu tric ma
6 dinh phiin sinh khong cé, (b) hoat tinh trao dbi chit cao trong qud trinh
phan chia ciia cac té bao phan sinh ngan can sir chép virus, va (c) nong do
auxin ndi sinh cao & trong cac dinh chdi cé thé tic ché sinh san cua virus.

More!l va Martin (1952) d3 ang dung cac ky thudt nudi cdy ma dé
loat bd su xdm nhiém virus & thuc vit. Ho nudi c¢dy cac dinh phin sinh
tAch ra tir cAy Dabhlia bi hiém virus va thu duge cac cdy sach bénh. Sau
dé, céc tién bo trong loai bo virus bang ky thudt nudi ciy mé di dugce img
dung rdng rai trong nong nghiép. Nudi ciy dinh phin sinh cling cho phép
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thu duoc cac cdy sach nhimng bénh khac nhu bénh viroid (dang virus-tac
nhan payv bénh chi chita mot doan rat ngan RNA), mycoplasma. vi khuan,
va nam.

3.2.CO SO KHOA HOC TAO CAY SACH VIRUS

Danh tir 1am sach virus chi ding vé ndi dung ciia cong viée. D6 la
viéc phai giai phang cice thuc vat bi nhiém virus khoi virus. G diy chi &é
cap t6i cac cay rong nhin gidng vo tinh vi phuong thic nhéan gidng nay la
nguyén nhan truyén bénh tir thé hé nay sang thé h¢ khac. Vi vay, bién phap
Jam sach bénh virus ludn phai két hop véi bién phap duy tri tinh sach bénh.
Ca hai bién phap ndm trong pham vi phuc trang gidng. ngudi ta goi la bién
phip gilt sach bénh. Bén canh hai nhiém vu 13 duy tri dac tinh giong va
tinh ddng déu cua gidng nhiém vu chii yéu cua cong tac phuc trang giong
14 cung cip duoc tap doan cdy bd me va hat gidng sach virus. Kinh nghiém
thue té cho hay nhiing bién phap phuc trang gidng ¢ hidu qua 13 nhimng
bién phap duge thuc hién mot cach triét dé va ¢6 trach nhi¢m. Lam sach
virus dugc coi 1a muyc tiéu cua cong tac phuc tring gidng.

Bén canh x{r Iy nhiét va xac dinh tinh sach bénh, cac phuong phap dé
thu dirge ¢y sach virus bao gbm cha yéu van [3 nudi cay dinh phén sinh.
Duong nhién 13 ky thuat nudi cdy dinh phan sinh & day duoe thuc hign
theo mot muc dich khac nén phac tap va ton kém hon trong nhan gidng
vo tinh. Vi thé, ngiroi ta phan bigt rd gitra nudi céy dinh phan sinh trong
cdng tac phuc trang gidng nodi chung va lam sach virus néi riéng. Muc dich
cua cong tic bao ve thue vat (trong nudi c:‘iy dinh phan sinh va nudi céy
md) phan biét rd véi1 cong tac duy tri giéng. Trang ¢dng tac bao vé thuc
vit thi yéu cau 16n nhat Ja Jam sach virus, ahuny rrong thuc té didu d6 hau
nhur khdng thé dat duoe. Vi vay phai két hop nhidu bién phap dé dam bao
két qua. X 1y nhiét, nudi ciy dinh phan sinh va xac dinh (thi) virus phai
dirge thuc hién theo mdt chu trinh kin. Cac nha duy tri gidng doi héi phai
¢é nhitng co thé thire su sach virus, dé rdi théng qua phuong phap nhén
in vitro c6 thé nhan thanh sb lwong cay bt ky ma khdng bj tai nhiém. Cdc
nha nudi cdy mé thue vat rat quan tam dén phuong phap nhin gidng in
vitro. ma 1y do chinh 13 viée 1am sach virus d6i véi cay trdng. Vi hiéu qua
kinh té. ngudi ta chi gidi han viéc nhan gidng in vilro & nhiing cdy trong
ma ddi vai ching cac phuong phap cb dién dé nhian nhanh nhimg giong
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mdi hodc 1am sach virus khong thue hién duge. Phuemg phap nhan gidng
i vitro loai trir duoc nguy co tai nhim va vi thé 15 ra wu viét hon céc
phuong phip cb dién. Tuy vay theo kinh nghiém thuc tién. céc cay trong
ducc nhan gidng in vifro van con mang it nhiéu tac nhin gdy béah.

Da s6 cdc cay trong thuong mai (commercial crop plants), dic bidt 1a
cac cay nhan gidng va tinh déu chita cac virus ndi hip (systemic virus),
céc virus nay anh hudmg xau dén ning suat. Vi vdy, viéc san xudt ra cac
nguyén liéu thuc vit sach virus hoic gén sach virus |4 rat can thiét trude
khi ching duoc nhan gidng dé dia ra thi trudng. O nhidu loat. phuong
théc cho hiée qua cao 1a xair ly nhiét cac co quan khac nhau hoic Itc cly
dang sinh trrdng manh, Tuy nhién, ddi vai mot sd virus phuong thire nay
hodn toan khdng thich hop vi thé phai str dung mot sé phuong thire khac.
Phuong thire cho hiéu qua cao nhat 13 nudi cdy dinh phan sinh, thudmg ¢6
thé két hgp vdi xir Iy héa hoc hodc xar [y nhiét. Cac phirong phap nay cho
phép co thé thu dugce cdce ca thé khong nhitg sach virus ma con sach ca
nam va cac nhin & giy bénh khéc.

Tirndm 1952, 1953 Morel va Martin da thanh c¢6ng trong viéc loai tru
mot s8 virus & khoai tay va thuoe dugc (Dahlia variabilis) b}?mg cdch nuoi
cAy dinh phan sinh, diéu dang tiéc 1 cac choi nay di khdng tao r& va ngudi
ta phai ghép lén cac cdy mam khoé manh. Tuy nhién, sau d6 trén co sd cac
két qua ctia Morel va Martin ngudi ta di dwa ra nhiéu phuong phap san
Xuat cac ciy trong sach virus c6 kha nang tao ré & nhiéu loai thuc vt khac
nhau va cac dong cay dé hicén nay da droc su dung rong rai trén thi trurong.

Nuéi cdy dinh phan sinh 1a nudi cdy cdc mau nhd cua chdi dinh 1én
moi trudmg dinh dudng thich hop dé chiing sinh trudng va tao civ hoan
chinh. Phan ma thudng duge diing 1a vom phan sinh (meristem dome)
cdny thém cap la dau tién. Tuy thude vao tllrng loai khac nhau ma dinh
phan sinh co thé ¢§ chiéu dai tir 0,1-0.5 mm, mot sb tac gia yéu cau chi
nudi cav vom phan sinh, tuy nhién mét sé tac gia lat thu duge cy sach
virus tir dinh sinh truong ¢6 chiéu dai 0.5 mm. Chdi dinh hoic dinh sinh
trudng san Lhi cat thuong phai khir trdng bé mat, nhung giai doan nay cé
thé khdng can thiét. Cac k§ thuat nudi cdy dinh sinh truong rat khéc nhau
1y thude tirng loai.

Méi truong agar thuong khong thich hop cho cdy sinh trudgng khi
nudi cdy, chi cd cic “ciu gidy loc” (filter paper bridge) véi phan chan
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duge nhing trong méi trudng 1dng chita trong dng nghiém nudi cay la
thich hop hon ca. Chi trén cdc cAu gidy loc nhur thé ré mai phét trién tét.
va cay ¢d thé sin sang dé dua ra dit. Rat nhiéu foai mbi trrong da duoc
ding trong nudi cay dinh phan sinh nhung khdng c¢o mat méi trudng
chung thich hop cho moi loai. Mdi trudng chia cac nguyén 16 da luong
va vi luong cba Knop va Berthlot (khong c¢d berylhum va titanium),
glucose 40 g/L. thiamine 10-5g/L va myoinositol 10-3 g/L & pH 5.5 ¢o
thé duge diing cho nhiéu loai. NAA & nong d¢ 10-3 mg/L can thiét cho
sy hinh thanh cdc ré ban ddu, nhung sau dé phai ciy chuyén sang mai
trudng khong c6 NAA.

Cac sd liéu vé diéu kién chiéu sang va nhiét dd IV tuong duoc cong bé
rit it, mic di trude day Hollings (1968) da dua ra nhidt do nudi 1a 200C
dudi anh sang dén huynh quang vdi thoi gian chidu sing 22 gid/ngay. Thoi
gian d& dinh phan sinh tao chdi va ré 13 tir vai tuAn dén vai thang iy loai.

Hién nay, ba bién phéap lam sach virus to ra ¢6 hidu qua déi véi cay
luong thurc va cdy thuc phdm. dé 14 xir Iy nhiét, nuéi cdy dinh phdn sinh
vi chon loc bang cac phuong phap thir virus. M3i mat bién phap déu thu
diroc két qua nhat dinh, nhung chi khi sir dung mot cach tdng hap ca ba
bién phap ngusi ta mai thu duoc két qua sach virus thue su. Muc d6 hitu
hiéu cia qud trinh lam sach virus ddi véi thue tién phu thube vao nhimg
yéu tb sau:

- Kha nang xtr Iy nhiét.

- Kha nang nubi ciy dinh phan sinh.

- Phuong phap thir virus ¢6 do chinh xéc cao.

- Hé sb nhdn gidng v6 tinh cAy khd cao.

- Tréng cdc Vit tiéu sach bénh ban ddu dudi diéu kién cich ly tdt,
tranh duoc tai nhigm.

- Mirc d6 (dién tich) tréjng trot cho phép cung cép di cay giéng madi
trong mai nam.

Nhing diéu kién trén day duge thuc hién & cic mie dd rat khac nhau
ddi véi céc loai cay trdng khac nhau. Viée 1am sach virus khong thé thay
bing viéc phén tich virus cia mdt lodi cdy trdng, phén tich virus ¢in dirge
thuc hién trude do va d¢ r6i tir 46 ma tim ra bién phap thich hgp dé bao
dam cay trdng sach bénh.
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3.3. PHUONG PHAP TAO CAY SACH VIRUS
3.3.1. Chuén doan biah virus

Khdng phai tit ca cic loai cay sau qua trinh xir 1Y phdi hop nhiét va
nudi cay dinh sinh trudmg thi déu sach virus. vi vy can phai tién phai xét
nghi¢gm khoang thoi gian tir lic tai sinh cdy cho tai khi xét nghiém phai
tir 4 dén 6 thang dé cac thé virus con ton tai trong thuc vit dat duoc néng
dd can thiét cho vide xét nghiém dam bao d6 chinh xac. Xét nghiém virus
trong khuon khé cua qui trinh 1am sach virus hoan toan khac qua trinh
phan tich virus & mét cay 1sdng. Dbi vai viée lam sach virus thi d6 chinh
X4c ctia phuong phap thir virus trong méi loai xét nghiém mang y nghia
quyét dinh cho nén mdi mot cy can duge xét nghiém theo nhiéu phuong
phap khac nhau trong dé can cht y t6i cac phuong phap xét nghiém nhitng
loai virus phd bién va c6 v nghia kinh té. Bi véi viée phin tich virus mot
loai cdy trong ngudi ta chi chd ¥ 131 sb luong ciing nhu sy phan loai cua
ching. D6 nhay cam clia mdi phuong phap xét nghiém cé vai trd thi yéu,
sau ddy {a mot sb phuong phap xét nghiém virus:

3.3.1.1. X¢t nghiem virus b(ing cav chi thi

Dung dich ép cua thue vit cin duoc xét nghiém gay bénh trén mat cay
chi thi thich hop hodc diing phuong phap ghép cd thé ching minh dugce
bénh virus. Chi sau khi thuc hién phuong phap thir nay két luan vé bénh
virus méi thue sy dam bao tinh chinh xac cua né. Phuong phap thir bing
ciy chi thi ludn duge coi 1a phuong phap xac dinh dau tién va clng la
phurong phip nhay cim nhat, sy nhién két qua xét nghiém ciing con phu
thudc cdce yéu tb khac nita,

Trong trudng hop xét nghiém hang loat cong viéc giy bénh nhén tao
dbi véi sb luong cay chi thi 1 10.000 dén 100.000 & mdt thai gian nhiéu
thing thi dd chinh xdc cia phuong phap giam di vi khong thé tién phai
cdic thi nghi¢m 13p lai. Tudi cua ciy trong ciing nhir trang thai sinh 1y cta
ching trong cdc mila khac nhau cia mot nam anh huong rat nhiéu déa tinh
chinh xdc cua phuong phap xét nghiém. Vi ly do do, trong trudng hop phai
xét nghiém hang loat phuong phap diing cay chi thi khong dam bao bang
phurong phdp mién dich. Néu chi xét nghiém mdt sé luong cay vira phai
vi du 1.000 ca thé thi phuong phap ding cay chi thi khng can thay bing
phuong phap khic vi cong viée cd thé tién hanh rong mét thdi vu thich hop.
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Tridu chitng bénh 1y ¢6 thé quan sit dugc sau 3-S ngay song thang
thuong [a san hai thang vi vay can mot dién tich nha kinh kha rong trong
mat thoi gian tuong d6i dai chi phi cho xét nghiém bang phuong phap cay
chi thi thuong dat gap ba 1An so véi phuong phap huyét thanh.

3.3.1 2. Xét nghiém virus bang phicong phdp huyél thunh

Tinh dac hiéu cao caa phuong phip huyét thanh 13 mot dac diém
quan trong. Ngoadi ra. phuong phdp nay con cho phép xac minh nhanh sy
tdn tai cua viruy va phan loai chung. Kér qua thu dwroe cham nhat (4 sau
48 gi¢r. Chi phi cho xét nghiém thip, dé chling minh virus khong cin co
nha kinh trong cay. Phuong phip huyét thanh lai c6 dé chinh xée cao.
tuy nhién nguoi ta chura san xudt duoc khang thé ddi vai tat ca cée loai
virus va ké ca khi ¢ huyét thanh réi ciing chua c6 thé ndi rang két qua
xét nghiém hoan toan bao dam. Vi ring véi phuong phap nay ngudi ta
khdng thé xic minh duge dic tinh giy bénh cia ting loai virus dbi voi
thuc vat chii. ¢o nhidu phuung phéap hoyét thanh khac nhau di duoc ang
dung trong xét nghiém hang loat déi vdi ciy hoa. trong d6 ¢é phuung
phap két thia giot, xét nghiém khuyéch tan agar gel hai chiéu. xét nghi¢m
latex. xét nghiém mién dich hudng tam... M§i mot phuong phap dcéu
¢6 uu va nhuge diém dac trung thong sé vé dd chinh xac thuong thu
dugce véi day nf')ng do dich ép tir thuc vat hoac virus phan lip. Nhiéu
nghién citu cho thiy khang thé coi dd nhay cam nay thudng thu duoc
khi pha lodng dich ép nhiéu lan hoin toan cho phép tin tudng vao két
qua xét nghiém hang loat. Vi thé ¢an chon phuong phap thich hop cho
xét nghiém hang loat.

3.3.1.3. Xét nghiém virus bang kinh hién vi dién tr

Kinh hién vi dién t& v&i su hoan chinh vé ky thuat va sau khi ing
dung phuong phap nhiing ¢ thé dura vao xét nghiém hang loat véi sb
lwromg mau vira phai. Khi ching minh virus hinh dia va hinh soi & hoa
phong lan va hoa hué kinh hién vi dién tir 33 mang lai nhitng két qua dang
tin cay dbi voi xét nghiém hang loat. Khé khan chi yéu hién nay 13 chi phi
cho thiét bi va sd luong mau dioc xét nghiém bi han ché, dong thai loai
virus duge chimg minh cing chi 1a loai hinh diia va hinh soi. Néu virus
tdn tai dang cau thi rat khé phat hién vi n6 kha gidng céc co quan tir cua
té baa thuc vat binh thuong.
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3 3.1.4. Xét nghuém virus hang phrong phip PCR

Hi¢n nay. mot phU'(mL phap duoc sir dung pho hién cua cong nghé
sinh hoc <o rat nhidu tidm ning Gng dung 36 [ khuéch dai gen bing
phan Ong trung hop polymurase (polymerase chain reaction) trén may
PCR. Biing cach thiét ké cac ¢ip mdi (primers) dic hiéu cia cac gen gdy
bénh & virus, ngudr ta c¢6 thé khuéch dai cac gen nay (néu ¢6) tir DNA
hé gen cuia thuc vat da duoc xu v lam sach virus. Néu khong xudt hién
san pham PCR dac trung chia gen virus sau khi phan tich dién di agarose
gel thi ta ¢d thé ket luan la cay da dugc lam sach bénh hoac ngugc lai.
cdy duoc xtr Iy van con mang virus. Phuong phdp nay cd d¢é nhay rat
cao. chinh xac va it tn kém hen cic phuong phap néi trén, Hién nay,
npudi ta di san xuat mt thiét bi phan tich PCR ¢d do nhay rit cao goi
la Realtime - PCR (PCR thoi gian thuc hay con goi 1a PCR dinh lugng)
cho phép phin tich vi mot ndng dd virus vo ciing thap & nhitng sinh
vat m&i bi nhiém hénh, K¥ thuit nay da khic pbuc dirge thot gian cho
doi virus sinh san té maot |15ng do do cao dé dam bao d6 chinh x4c cna
phuong phap xét nghiém.

Phuong phdp phan tich PCR d3 duge tng dung rat tdng rai dé chin
doan bénh & ngudi nhur sdt xuat huyét Dengue, viém gan B. viém gan C,
Chlamydia... Va rd rang n6 rat hitu ich trong viée tmg dung dé xét nghiém
cic thue vt bj nhidm bénh virus, vi khun hodc vi nim...

3.3.2. Xir Iy nhiét

Qua trinh xu 1y nhiét duge coi nhur 12 bién phap tam sach bénh ¢6 cu
s& thire tidn. Nhitng cay mia mac bénh ¢é thé cho nang suat cao sau khi
ngdm 6 nude nong, cac nghién ciru vé vin dé nay cho théy dung khong khi
nong thuan [gi hon ddi vai hau hét cay trdng boi vi chiing ¢d thé chiu dung
tdt hon va vrus bi loai triy din din. Nhimg hiéu biét cua chiing fa vé qua
trinh [am sach bénh théng qua <@ 1§ nhiét con chua day di. Ngudi ta néu
ra gia thiét chung 13 virus bi (e ché sinh san o nhiét 4 tir 34-40°C. Qu4
trinh sinh trirong cua thye vt trong khi xi ly hiét cling by e ché nhumg it
hon vi thé nhitng bd phan vua duge sinh truéng thudng sach hoic nghéo
virus. Két qua xir ly nhiét con cho thiy co thé thuc vt c6 thé duge bao
ton v trang thai 161 thich trong Mt thoi gian dai ¢ nhidt do cao. Tt nhét
Ja nén xar Iy v&i chu k3 quang 16 gidingay. Nhiét do phai drge kiém tra
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lién tuc bang may ghi tu déng dé dam bao cung cép luong nhiét ning can
thiét, 46 Am tuong doi phai dat trung binh la 50%. Dé dam bao sy phén
bd nhiét do ddng déu trong phong cdn phai co gquat gié. M&i mot loai cay
hoa thudng min cam rat khae nhan déi véi nhiét dd cao trong khi xu ly. vi
du: hoa ciic ¢6 kha ning chiu dumg nhiét vat 1dn: 38°C trong thai gian nia
nam tiép theo 13 hoa Anh Tic. Hoa Thity Tién thi chiu duge nhiét do 34°C
trong thoi gian tir 4-6 tudn.

Trong mot s& trudng hop, nguéi ta phii phdi hop xu ly nhiét voi nudi
cly dinh sinh trudng hoac vi ghép dé loai trir bénh virus (Walkey, 1980;
Kartha, 1986: Brown va cs. 1988). U'u thé cta k¥ thuat ndy La sau khi cay
d3 qua xir ly nhiét, mau nudi cdy (hoac vi ghép) thudng ¢d kich thudc lén
hon. Green va Lo (1989) di tao gidng khoai lang sach bénh virus (bénh
vang lui) bfmg nuodi céy dinh sinh triegng kich thude nho (0.3 mm) hoac
nudi cdy dinh chdi kich thude Jén hon (1,0 - 2,5 cm) sau khi xur ly ciy me
&37°C trong mdt dén hai théang (hinh 9). Két qua trong tu cling nhan duoce
& cay san (Kartha va Gambong, 1975).

Cay me hodc mdt phan cidy me duoc xir Iy & nhiét do cao bing cach
1ang nhiét mot cach tir tir cho dén khi dat nhiét d6 t3i han. Nhiét do ndy cd
thé 1tc ché hodc loai trir virus khoi viing sinh truong manh nhung khéng
anh hudng dén sinh trudng cia cay. CAy dugc luu gitr & nhiét do téi han
trong khodng thoi gian xdc dinh, sau d6 tach va nudi cdy chdi dinh hodc
st dung trong vi ghép.

Ty 1& sach bénh ciia mau phu thudc vao thoi gian xur ly nhiét do t&i
han va phu thudce vao kha nang chiu nhiét cita gibng (Converse va Tanne,
1984; Lozoya-Saldana va Merlin -Lara, 1984). Xir Iy nhiét ¢4 tac dung tét
vdi da sb trudmg hop, song d6i khi mé t bio cila cdy nhidm virus nhung
khdng by loai trir & nhiét d6 cao do chung virus van ¢6 kha néng sinh san
& nhiét 6 nay (Dawson, 1976).

Két hop xir ly nhiét do thép véi nudi cdy dinh sinh truéng da duoc
str dung thanh cong dé loai trir virus khoi khoai tay va hoa ciic (Paduch-
Cichal va Kryczynski, 1987). Bén canh do. nguoi ta su dung két hgp mot
56 hoa chét rc ché virus nhu ribavirin, vidarabine c6 géc adenine dé tao
giéng sach bénh (Cassells va Long, 1980; Stone, 1982). Cac hoa chit
chéng virus thudng doc cho mé cay nén ing dung ciia ky thuit nay van
con han ché.
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3.3.3. Nudi ¢y mé phan sinh dinh

7

o

Dinh phan sinh duvoc
tach ra dé nudi cdy

A

Hinh 3.1. M6 phan sinh dinh

Ngudi ta da chimg minh duoc ring ndng dd virus trong thuc vat giam
din & bd phan gin dinh sinh truéng riéng dinh phan sinh thi hoan toan
sach virus. Thuc té nay di dugc tmg dung dé lam sach virus bing cach
tach dinh sinh truong & diéu kién vé tring rdi nudi cay ching thanh thuc
vat hoan chinh. Viéc phan lap dinh phan sinh c6 kich thuée 0,01-0,1 mm
rat kho khan va viéc téi sinh thanh cay hoan chinh ciing chi dat dugc vaoi
tan s& rét thap (0.2-5%). Vi vy ngudi ta thudng phén lap ca chdi ngon va
goi no la doan dinh (shoot tips) co kich thude tir 0,1- 1 mm qua do tinh
sach bénh ctia miu vt nudi cay bi giam xudng nhung téc d§ tai sinh cdy
dugc ting 1én va d6 chinh la phuong phap dugc ing dung trong thyc tién.

Khai niém sach virus cia thyc vat khong ¢6 nghia la can phai c6 dinh
phén sinh hoan toan sach, céc phan tir virus ma né dugce hoan thién trong
qua trinh phéan hoa cia cdc té bao chua phan hoa. Vi vy, trong thuc tién
phai giGi han ndng do virus va khdi lugng mé phan héa & mt mirc nhat
dinh néu cin cé thyc vat sach virus. Viée phdi hop xir Iy nhiét véi nuéi cay
dinh phan sinh la phuong phap rat thuin lgi boi vi thong qua xir Iy nhiét
qué trinh sinh san ctia virus trong chdi ngon bj irc ché manh va théng qua
qua trinh phan héa dinh phan sinh tinh sach virus s& duge dam béo véi doé
xdc sudt cao, & day khdng dé cap dén van dé chon cac moi trudng thich
hgp. Thong thuong ngudi ta xir dung maéi truong Murashige-Skoog hoic
White. Thea quan diém 1y thuvét va kinh nghiém thue tién ngudi ta thu
dugce nhiing két qua khic nhoa trong timg phong thi nghiém, néu viéc nuéi
cay dinh phan sinh duoc thue hién trén quan diém san xuét 16n thi can phai
cha y nhitng mit sau day:
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(a) Bam bado d6 dong nhat coa giong trong tat ca cac khau nuoi ciy

(b) Dam bao tde dd sinh trudong nhanh va déu déi véi modt s6 luong
dinh phan sinh 1dn.

(¢) Pam bao két qua dua cay ra dat

Cic dinh sinh trrdng sau ki phan 1ap cin duoce nubi o cdc budng nudi
cay hoan toan khdng ché vé mat khi hau: nhiét do 22°C va 16 gid chiéu
sang ¢ 1.000-3.000 fux .

Khi dua cay tai sinh tir dinh phan sinh ra ngoai dat cin phai pha nilon
dé ching thich nghi dan véi do 4m khang khi thdp. Tét nhat 1a nén trong
& cac budng nudi cdy cach ly ¢6 thona khi va hoan toan sach rép l4. Tur
thang 10 dén thang 3 cin phai chidu sang thém. nhung trong mua hé lai
phai che bét dnh sang.

3.4. MOT SO KET QUA DAT DUJC TRONG CONG TACTAO
CAY SACH BENH

3.4.1. Tao giéng cay sach virus
3.4.1.1. Cav khoai tay sach virus

Khoai tay 13 cay tréng & chau Au duoc nhin gidng vo tinh va b virus
phé hoai nhiéu nhét. Trong thai gian qua viéc 1am sach virus & khoai tay
md&i duge Gmg dung mét cach chdm chap trong qua trinh duy tri giéng.
Nguoitachdy nhiéu nhat t&i viée tao ra cac cay giéng sach bénh bz"mg qut
trinh thir virus va trdng & cac khu vure sach bénh dé tranh tai nhiém thong
qua cac loai rép la. Qui trinh duoe sir dung chu véu la giét cac cay thao cd
thé truyén bénh vao ci khoai tay. Qui trinh nay c6 thé nang cao hiéu svat
théng qua xi Ly nhiét va nudi cdy dinh sinh trudng. Qua trinh x( Iy nhiét
gilta 32 va 380C trong thoi gian 7 ngay dén 7 tudn va sau do nudi cdy dinh
phan sinh co thé foai trir duge virus A, xoan 4. X va Y trong khi vires M
va S ciing dugc giam di mat cach dang ké.

Cic dnh hién vi dién tir cha dinh sinh trudng khoai tay ¢d dd 1én tir
80-100 pm cho thiy ching van con chia trong tidu ban tai 12 thé virus
X. Tuy vay. sau qua trinh phan loai tir cac dinh phan sinh dé van thu dirgc
mat ty 16 phin tram nhét dinh cdc cay sach virus.
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3.4.1.2. Cay rau sach virus

Hau hét cic loai rau trir mot vai trudng hop ngoai 1é déu duge nhan
gidng bang hat. Truyén bénh virus qua hat vira méi duge chimg minh ¢
loai virus gdy bénh kham & x4 lach va dau (dau in qua trang hoac xanh),
vi viy & nhitng cay trdng nay can phai chon loc nhitng cay lam gidng va
théng qua bién phap trang trot cich ly dé tao ra hat gidng sach virus. Déi
vGi cac loai virus giy bénh & cic ciy rau khac thi qua trinh 1ay Jan thuong
xay ra do co hoc hoac do rép 14, vi vay can ¢6 bién phap vé sinh déng
rudng va phong trir tac nhén truyén bénh. O mot 56 cay rau nhan giéng vo
tinh (ndm rom,...) can xir dung phuong phap nudi cdy dinh phén sinh hoic
xir ly nhiét dé giai phong virus. Déi véi ndm rom c6 thé 1am sach bénh
bang phuong phdp xur Iy nhiét v trong thdi gian gan day ngudi ta di tao
duoc phuong phap mién dich trong agar gel.

Ngoai ra, & nhitng cay trong ding dé san xuit hat cta chiing ¢6 thé
nhin gidng v tinh qua nhidu nam. vi du nhu sip-lo ngudi ta ciing cén
phai c6 vt liéu sach bénh virus ban dau. Thang qua nudi cdy mo ngudi ta
tao duoc mét vai trim cay va bang bién phap thir virus da thu duoc 3.220
ciy sach bénh.

3.4.1.3. Cay dn qua sach virus

Cay dn qua thudong bi virus pha hoai mot cich manh nhat. Cac thé
virus gy bénh khong nhimg lan truyén khi nhan gidng v tinh ma ca khi
nhan gidng bang hat. Ngoai ra civ an qua thudng fa cdy ldu nim, luén
luon chiu tadc ddng cua cac tac nhan truyén bénh vi thé chang rat dé bi
nhiém bénh. Viéc chimg minh virus nhiém & cay an qua gap nhiéu kho
khan, hon nira thdi gian a bénh dai va kha nang chdng chiu cao gay nhiéu
khd khin cho viée lam sach virus cdy an qua, vi vay can tién hanh cong
tac chong virus gay bénh & cay an qua mot cach lién tuc.

Vi viéc xtr ly nihiét ddi vdi cac cay than gd va viéc nudi cay dinh phan
sinh cia ching kho khén hon nhigu so vai céc Joai cay than thao cho nén
tir 1du npudi ta da xir dung phirong phap thir dé tim ra cac vat Jicu sach
bénh ban dau. Qua trinh xir Iy nhiét ddi véi cdy an qua dén nay thudng
duoc tién hanh cha yéu & nhimg dean canh ma cac mat coa ching sé diroc
xir dung dé ghép sau nay. Theo tai liéu t6ng hop cia Nyland va Coheen
(1969) vé van dé xir ly nhiét & cac ciy than gd ¢ thé loai trir duge bon
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loai virus & cday anh dao, mét loai virus & cay man, bay loai virus ¢ cay
tao, hai virus & cay nho dt (nho tay), sau virus & ciy dao va hai virus &
phiic bon tr. Thanh cong trong xir ly nhiét & cdy an qua khong bao gidr dat
duge 100%. O moi doi tuong it nhét con lai mot thim chi mét 5o loai con
tGi bon virus khong bi mat hoat tinh khi xtr |y nhiét.

Nuéi cay dinh phan sinh & cdy n qua tdi nay mdi chi duge str dung &
nhimg ddi tuong sau: dau chua, dau chua qua do, diu chua qua den va cay
tho. Thuc tién cho thay ddi véi cay an qua (cay than gd) viéc nudi cdy dinh
phan sinh con gap khé khin hon béi vi kha ning tai sinh cia chiing yéu
hon so vai cdy than thao. Cac thi nghiém trong nhitng nim sip tdi chic
chiin s& néu ra nhirng két qua mai.

3.4.1.4. Cay hoa sach virus

Hinh 3.2. Cay duoc tao ra bang phuong phap nuéi cdy dinh sinh truéng

O d6i twrong cay hoa chi gip nhitng ciy nhan gidng vo tinh thudng
bi bénh virus trong khi budc dau ngudi ta chi tip trung lam sach bénh ¢
nhimg cay hoa cé y nghia kinh té quan trong (vi du: hoa ctic, hoa anh tic,
hoa thity tién...). Hién nay, ngudi ta bat dau nudi cdy cac loai hoa khéc.
X ly nhiét két hop v&i nubi cz'iy dinh phan sinh dugec sir dung dé lam sach
virus & hoa anh tic va hoa cc.
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Viéc ting dung thuc tién ong cée xi nghiép chuyén san xuit hoa di
tré thanh quen thude trong nhirng nam gin day. G Ha lan, ¢6 nhiing co so
clia 16 chire twdng hoa chuyén nhan cac loai vat lidu dé lam sach virus. O
Anh, cling 16 chire mét co quan trong tw nhir vay, O Bong Dite (¢ii) ¢é xi
nghié¢p uvom cdy con & thanh phd Dresden ciing nhan céc (oai hoa nhur cuc,
hoa anh tiic, hoa thuy tién... dé xir 1y nhiét va lam sach virus.

Cac diéu kién dé 1am sach virus déi vdi cdy hoa thudng diroc thye
hién dé ding, vi thé & nhing loai cay trong nay viéc lam sach virus thuong
b két qua nhat. Vi thé dudi day mot sb bien phap quan trong nhu xur ly
nhiét. nudi cay dinh phan sinh va xét nghiém virus duge trinh biy trén déi
tugng cay hoa.

3.4.2. Duy tri tinh sach bénh virns

Vin dé co tam quan trong dang ké va ciing 1a van dé quyét dinh cubi
cling dbi vai thue tién ndng nghiép lién quan téi thdi gian duy tri duoc
cay trf‘)ng sach virus. Dbi vai thuce tidn san xuat thi cay duoce coi la bi bénh
chi khi nao nang xuét giam xudng. Hién nay, trong san xuét ndng nghiép
va trong cy an qua vin dé nay con chua dugc giai quyét thoa dang. Viéc
san xnat dong Elite trong qui trinh san xudt khoai tiy gidng kéo dai nhiéu
nam, trong khi do nguy co tai nhiém thong qua yéu tb truyén bénh ludn ton
tai va phu thudc vao diéu kién khi hau. Trong nganh tréng hoa tinh hinh
thuin lgi hon nhidu. Hién nay & CHLB DPirc véi tAp doan nhan (nucleus
clone) cua hoa cic va nelken ngudi ta duy tri duge tinh sach bénh trong
mét nam rudi. trong khi chi cin mdt nam la ¢6 thé thay duoc hoan toan
tap doan gidng. Vi vay, vin dé néu ra & trén ¢d thé duge tra 137 tém tat nhu
sau: khdi luong va chét lugng vt liéu ¢d sin ban dau xac dinh kha ning
san xuit mot vu khong bj giam ning sut do bénh virys.

Giam ning suft c6 thé xuat hién néu ngudn gidng sach virus bi nhiém
som. Dbt vai khoai tay thi nhiém chu yéu do ¢ic yéu td truyén bénh song
& diéu kién tu nhién ddi véi cay hoa thi tii nhiém xay ra khi dua cay gidng
sach bénh vao cic x{ nghiép san xuat bi nhiém sin. Cé thé néi rang trong
nganh trdng hoa qui trinh 1am sach virus dugc coi nhi mé hinh phuong
phép. Cling qua d6 c6 thé nhan thay phuong phap lam sach virus khong
phai 13 bién phdp chira bénh mot 1an ma 1a mot qua trinh phire tap dbi véi
ciy trdng di bi bénh tir trude. Ngudi ta cé thé so sinh bénh virus ctia thuc
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vat nhin gidng v tinh nhu bénh x3 hdi cua con ngudi khang thé chira
bang thudec men ma phai thay ddi ca théi quen sinh hoat. O cac xi nghiép
cong nghiép san xudt cay trdng c6 thé goi cac tién bod khoa hoc ky thuat
1a mot loai stress khi ma tir mét cdy cic me mdt ndm cho 100 cdy uom,
trude kia chi thu duge 15 va mot cay wom chi can 11 ngly dé ra ré trong
khi trude day cin 21 ngay. Dé tao diéu kién cho cdc xi nghiép san xuas
cdng nghiép cay gidng thu duoc nhimg thanh tich to 1dn hon niia thi viée
dau tu hang nam cho cdng tac chdng bénh virus trd nén cin thiét, Trong
trudng hop nhan gidng vé tinh in vitro thi viéc 1am sach virus cang phai
duoc coi la di¢u kién trude tién.



Chwong 4

NHAN GIONG CAY TRONG
QUA NUOI CAY PHAT SINH PHOI
SOMA VA CONG NGHE PHOI VO TINH

4.1. NHAN GIONG CAY TRONG QUA NUO! CAY PHAT SINH
PHOI SOMA

Pu¢c hinh thanh khéng théng qua qua trinh tao mo seo duroc goi la
phoi va tinh, € bao phoi vo tinh 6 thé duroc tao ra truc tiép va nhan sinh
khbi bang hé théng nubi cdy thich hop. Nhimg té bio phdi vé tinh nay c6
kha nang tai sinh thanh cdy hoan chinh hodc duge dung l[am nguyén ligu
san xuit hat gibng nhan tao véi gp bao alginate. Phéi vé tinh dugc xem
nhu k¥ thuat mang lai nhiéu hiéu qua cao trong nhan gidng cay trong.

4.1.1. Sy phat sinh phéi soma

Nhitng té bao trong phdi hop tir biéu hién duac gen cén thiét cho
chuong trinh phat trién phoi. Giai doan truée khi hinh thinh t& bao phéi
soma duoc goi 14 té bao tién phdi. TE bao tién phoi phan chia & hé théng
t¢ bao phdi truc tiép goi 1a su phat sinh té bao phéi truc tiép.

C6 nhidu té bao phat sinh té bao phéi khong cin chit kich thich st , co
nhiéu té bao cin Auxin dé tién hanh phan bao trudc khi phat sinh té biao
phbi. Cé nhidu té bao hinh thanh phdi tir mé seo, trong tnrong hop nav su
phat sinh phoi soma duoc tién hanh gian tiép.

Hlai danh tir t& bao tién phéi PEDC ( Preembryogenic determined
cell) va té bao phat sinh phéi IEDC ( induced embryogenic determined
cell) ding dé phin loai mé, nhung thuc chit 1a 1 qua trinh tiép néi
nhau. két thiic su phat trién 13 su hé théng nhimng t& bao phdi (EC-
Embryogenic cell).
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Nhitng té bao & nhitng mé ¢d quan hé vai sur sinh sdn nhir hat phan,
chdi mam ¢ kha ning hé théng té bao phoi d& dang hon nhirng t¢ bao &
nhitng md trudng thanh, Khi mé ¢d chira 1 bao phdi, kich thich sir phan
chia té bio trong giai doan nay a cén thiét dé duy tri tinh trang phoi va
hinh thanh té bao phdi soma.

Té bao sinh phéi c6 thé hé thdng & nhimg té bao binh thudng duge
nudi cAy trén méi trudmg c6 auxin va cé thé khong c6 cytokinin. Luong
cytokinin c6 trong té bao cao thudmg phat sinh phéi thip. Khi mét t bio
phdi dugc thu nhan, sy ¢6 mat cua auxin s& giy tdn hai dén s pt bt cua
phoi. Nhitng nhan té khac ah dén su pt cta phdi nhur ti 1€ dam amonium va
nitrate trong mdi trirdng va pH thip .. Hay s bap di lap lai chu ki phat sinh
phoi ¢6 thé bi pha va do sir giam hay bd han auxin ra khoi méi trudng.

Su hinh thanh phdi théng qua 2 con dudng PEDC va IEDC. Con
duong PEDC 13 con dudng phat sinh phdi khdng qua qua trinh tao md s¢o
va IDEC la con dudng thong qua qua trinh tao mé seo.

C6 2 bude din dén su hé thf\ng phot:

1. Sy biét hoa cia té bao cé kha nang phét sinh phdi

2. Su phat trién ca nhitg té bao phdi mdi hé thong.

Nhu vy c¢6 hai méi trudng can thiét cho nudi ciy phoi:

1. Méi trudmg cin cho su phat sinh té bao phoi

2. Mbi trudmg chn cho su phat trién nhitng té bao nay thanh nhing té
bao c¢é kha nang phat sinh phoi.

Budce 1 cAn cd mit auxin va birde 2 phai giam thip hay khong ¢6 mat
clia auxin. '

C6 hai yéu td quan trong trong phat sinh phoi: Auxin va nitrogen.

Phat sinh phét soma la kiéu mAiu cna tinh toan thé, c6 thé khao sat toan
bé tién trinh biét hoa cia té bao cling nhu co ché thé hién tinh toan nang
cia té bao thue Vit.

4.1.2. Tao phéi ddng nhit, ning cao hidu suit tao phéi

Mat hé théng thich hgp dd dugc thiét 1ap cho muc dich nghién ctru
trén qua viéc ding té bio dung dich huyén phi ¢a rét. Nhitng cum té bio
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phéi duge chon loc sau khi loc qua ludi dé Joai bo nhitng cum té bio to va
duoe Iy tam trong dung dich Ficoll va duoc cay chuyén sang méi trudng
khong cé anxin va ¢d zeatin (10-7M). Phat sinh phdi dbng nhat xay ra tir
nhiing cum té bio ¢6 tin sudt khoang 90% phat sinh phdi. Hé théng nay
cho thay thich hgp dé nghién cau tién teinh phat sinh phéi tir nhitng cum
té bao c6 kha nang phar sinh phoi, dwoe goi 1 nhitng cum té bao giai doan
1. Tuy nhién tir nhitng cum té bao nay ¢4 thé biét hoa tao phéi trong moh
trirdmg ¢ auxin va khdng co chat ndo khac, phat sinh phéi c6 thé ghi nhan
duoc thong qua xac dinh nhimg cum té bao co kha ning phat sinh phoi ¢
giai doan 1. Nhu vay tién trinh hinh thanh nhitng cum t€ bao giai doan 1
tir nhimg té bao don rét quan trong dé phan tich tién trinh phat sinh phai.
Mt hé thdng duge yéu ciu 1a ¢é tin sudt phét sinh phdi cao tir nhing té
bao don.

Nhimg t¢ bia den ¢6 kich thude nho, tron va t¢ bao chat dam dac
duge poi la nhimg té bio giai doan 0, thu nhan duoc qua loc, ray. Nhitng
t¢ bao giai doan 0 duge nudi cﬁy trén moi traong ¢d 2,4 D (5.10-8M)
trong 6 ngay va duoc chuyén sang mai tewdng khéng c6 auxin, té bao
phdi hinh thanh véi tan suit cao, Xi i té bao trudce véi auxin cho thiy
12 can thiét va zeatin (10-6M). Manitol (10-3 M) va 02 cao (40%) c6 tac
dung thic day phat sinh phoi. Hé théng nay [ mdt hé théng c6 hiéu qua
cho phép nghién ciru tién trinh phat sinh phéi soma tir nhitng té bao don.
Nhiing té bao giai doan 0 duoc nudi cAy trén mdi trirdng khong c6 auxin
cho thiy mit kha nang thé hién tinh toan thé, trong khi nguoe lai; nhing
t¢ bao giai doan 0 dugc nudi céy trén madi truong ¢d auxin duoc cf\y
chuyén sang mai trugmg khéng b auxin va biét hda hinh thanh phéi vdi
tan suat cav. thé hién duoc tinh toan thé.

4.1.3. Nhitng yéu 16 anh hwémg dén qua trinh nudi cdy phdi soma

4.1.3 1 Nhitng yéu 16 sinh Iy dnh huéng dén qua trinh phdt sinh
phoi somu

Mo truong White (1963), Murashige- Skoog (1962) va GamborgsB5
(1968) duoc dung lam mai trudng co ban dé nudi cAy phdi, doi khi dugc
hé sung cho phit hop vdi cdc loai cay trong khac nhau.

Cé hai yéu t6 quan trong trong su phat sinh phdi dé la auxin
Va nitrogen
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- Auxin

Auxin 12 nhin td quan trong nhét diéu hoa sy phat sinh va phat trién
phdi va ¢6 nhiing anh hirdong khac nhau trong nhiing pha khac nhau cua
qua trinh phat sinh phéi. Mai trudmg nudi cay can bd sung 2,.4D hay nhiing
auxin khac can thiét cho vige hinh thanh nhitng cum té bio ¢4 kha nang
phét sinh phéi soma tir nhiing té bao don. Diéu nay cho thay auxin 14 nhan
t6 cln thiét dé tao nhimg té bao cé hieu qua trong phat sinh phéi thé hién
tinh toan ning cia té bao thure vat. Tuy nhién, auxin chit irc ché qué trinh
phat sinh phai néu ndng dé qua cao. chét hormon dugc sir dung dé loai
trir qua trinh phét trién mam va kich thich su phat trién phoi, ABA thuong
dwroc su dung e ché sy hinh thanh mam trén nhidu loai ciy trong, GA,
c6 tac dung nguuac lai ABA kich thich sy niy mam trén cdy dau, o cay
Cucumis, ndng dé duong cao c¢d tac dung kich thich nguoc lai véi tac
dung cua kinetin.

Chit hormon (Cytokinin, Auxin, Gibberllin) c6 tac dong trén phdi
non phu thudc vao tirng loai cay tréng. Auxin ¢ néng do 1115p kich thich
su phat trién phdi. Cytokinin ¢6 tac dung yéu hon. Cytokinin két hop véi
auxin kich thich qua trinh biét hod phéi. Sw két hgp [AA, KIN, AD kich
thich sy sinh trudng va biét hoa phdi hinh cau. GA3 nong dd 0.01ppm
kich thich su phat trién phéi hinh tim. ABA & néng dd thap ciing c6 tac
dung kich thich sur sinh. Gibbrellin va abscisic acid irc ché phat sinh phai
tir nhimg cum té bao.

Néu ndng d5 auxin qua cao thi nhimg 1& bao don khdng thé biét hoa
tryc tiép tao phdi khi chuyén miu sang méi truong nudi cdy khong co
auxin, c6 hai giai doan trong qua trinh phat sinh phoi soma:

+ Ghiat doan can auxin

+ Giai doan bj trc ché bai auxin.

- Nguon nitrogen

NHNO, va KNO, la ngudn nito diing trong nudi cay tao phdi, mdi
loai cay tréng thich hop véi nhimg dang vé co khdc nhan trong nudi cy
tao phdi1 vo nhén tao.

Khi sir dung ammonium trong moi truong nudi cay, thuong bd sung
thém céc loai acid hiru co ddce biét 1a cac loai amon cua malate hay citrale,
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thi du trong mdi truong cay phoi cia cdy lia mi ammonium malate ket
hop v&i ghitamine va nong dd mudi kali cao, véi néng dd sucrose thép, ¢d
anh sang thi hiéu qua s€ cao.

Nito dang amino acid va cac amide cling duge st dung. Glutamine
kich thich su phét trién phdi nhit 1a cac phéi chua trudng thanh. Casein
hydrolysate {a mot phitc hgp cac amino acid cling c6 tac dung kich thich
sur phat trién phdi. Mot hdn hop 20 amino acid duge dua vio mdi trudng
nudi cdy, cho thiy cé tic dung kich thich nhur Casein hydrolysate, nhung
timg amino acid thi khéng c6 tac dung kich thich nhu CH. Nong d6 CH
¢20 t1¢ ché su nay mam. V&i ndng d6 CH thich hop, CH tc ché sy phat
trién giai doan tién ndy mam va kich thich su tao phdi. Ngoai nhitng chat
diéu hoa sinh trudng, su tuong tic gitra cic t€ bao 13 mot nhan 5 quan
trong khdc trong phdt sinh phdi soma.

- Nguon cac hon

Puong sucrase duoc st dung nhur ngudn cacbon cung cép nang
(ugng chi yéu trong nudi cdy phoi nhan tao cho nhiéu loai cay trong,
d6i khi c6 nhiing loai cay trong, sir dung duomg glucose to ra thich hop
hon. Cacbon con tac dong nhu chét tao ra dp suit thAm thau. Mdi loai
cay trong va timg giai doan phat trién phoi khac nhau, nhu cau vé dudmg
'sucrose va ap suét thAm thau khac nhau, vi du cay Datura & giai doan
trude dang hinh trai tim cin 8-12% dudng sucrose, sau khi ¢o hinh tim
4%, piai doan sdm cia hinh thuy 16i 1%, giai doan thuy 161 0,1%. Khi
phéi trrdng thanh thi khéng can dudmg Mannitol ciing durac sir dung nhur
chét gdy ap sudt thAm thiu, nhumg thudmg chi thich hop cho mé hon 13 té
bdo do giy ddc cho phdi.

- Cdc chit hiru co khdc va dich chiét

Nude dira duoc dung théng dung trong nuéi cdy mé. CW cung cap
bd sung cho mai truang cic loai dudng. amino acid, chat dién hoa sinh
truomg va cdce chat trao déi khic. CW thudng diing & nong dd 15%. Tur
viéc su dung CW, nhiéu mé thuc vat duoc nghién tach dich chiét va bé
sung vao moi trudng nudi cdy c6 tic dung kich thich sy phat trién phoi
nhy ndi nhii ngd, cha I3, chudi, mim dau, mim laa mi, nudc chiét ca
chua... nhung thdng thuomg cac dich chiét, chi ¢é tic dung trén céc loai
cay trong khong cling nguén goc.
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- Agar

Hau hét cac hé thdng nudi ciy phdi déu thuc hién trén méi truomg ¢d
thach. Ham luong 0,5 - 1,5%. Cao hon néng db trén tc ché su hinh thanh
phoi. Do su trao dbi nudc kém.

- Than hoat tinh

Phai ¢6 nhiimg thuc nghiém xac dinh ndng dé than hoat tinh thich hop
cho qué trinh nudi cay. Than hoat tinh thém vao méi trudng kich thich
su phat trién phoi cla cdy ngd va cdy du du. Ngoai ra né ¢6 tac dung hat
nhitng chit doc do cay thoai ra ngoai mdi trudng va lwgng hormon thira
trong mdi truong. O mot sb loai cdy trong yéu cAu ra ré trong t5i thi than
hoat tinh ¢6 tdc dung tao tbi cho ré phat trién.

-pH

Cé rat it cac bdo cdo vé anh hudng cia pH trong nudi ciy phdi. pH
thich hgp cho nhiéu loai cdy trdng 12 5 - 6. Tuy nhién phu thudc vao timg
loai cay trong ma pH thay déi cho phi hop. pH thuong duoc chinh trudc
khi khtr tring méi truong. Do d6 khi chinh pH méi truong trude khi khua
tring bao gidr ciing cao hon pH nudi cay la 0,5 don vi. Vi viy néu pH ma
cao hon méi trudng nubdi cdy thi khi chuin pH ta phai diing axit d& giam
xubng néu ma thip thi ding NaOH giam xudng.

4.1.3.2, Cdc yéu 16 dnh hurong 16i kha ndng tdi sinh cdy tir phéi soma
- Auxin

Auxin anh hudng dén su phat sinh phoi, nudi cdy kéo dai trong méoi
trudmg cé auxin s& lam tdn hai dén qua trinh tai sinh mé phén sinh dinh ciia
phéi dinh duding. Nudi cly kéo dai trong mébi trudng cé auxin nham muc
dich ¢4 dinh qua trinh phat sinh phdi (bao gdm céc pha phat sinh, phat trién
va duy tri trang thai ph6i). Tuy nhién, nuGi ciy lién tuc trén moi tnrong
auxin, noé sé gay tdn hai dén nhimg té bao c¢6 kha nang phét sinh phoi vira
hinh thanh va két thic su phat sinh phoi va phat trién phdi. Nén sau mot
thi gian nudi cdy cé auxin, phdi duoc cly chuyén sang méi trudng khong
c6 hay ndng dé auxin thip, s& phuc hdi kha niing phat sinh phéi cua té bao
phdi. Nam 1988 Parrott [am thi nghiém cho thiy sau khi nudi cdy trén méi
truong ¢ auxin thi kha nang tai sinh mé phan sinh thap rd rét tir phoi soma,
do d6 duy tri nuéi cdy ¢b auxin trong mét thai gian ngén sau do phai tach
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hay giam ndng dé ¢ mirc thap nhit cua auxin ra khoi hé thdng nudi ciy.
Than hoat tinh ¢ kha niing hap thu trire tiép auxin ¢6 san trong md

-Lam khé

Sau giai doan hinh thanh phéi, phdi can phai lam kho trrde khi chuyén
qua giai doan tai sinh phin hod mam va phat trién thinh cay hoan chinh.
Trong thoi gian nay. ham luong dudng cao trong mdi trrémg nubi cdy phdi
2 can thiét cho sur phat sinh phéi va hinh thanh phéi. Ap sudt lam kho té
bao 12 c6 1& duge sir dung mang lai nhiéu thanh cong. Phu thudc vio timng
loai cdy trong, ma co thé lam khé & bao ré dang tai sinh thanh cdy. Tuy
nhién ¢é nhitng cdy sau khi lam kho cin mét su tic dong cua chat kich
thich sinh truéng mai ¢6 kha nang tat sinh thanh cdy hoan chinh vi du cay
nho. ¢& su phat sinh phoi manh va téi sinh cay r& rang khi can phai cé BA,
GA ., ABA. Sur phat sinh phai tir phoi hop tir can co ABA. Tac dung cta
ABA didu khién su tich tu mé chira Protein va Protein nham bao vé phdi
trong qua trinh 1am kho vi du cdy ca rét.

4.1.4. Uu diém ciia tii sinh phoi soma bang nudi cAy mé té bao
thue vit

- Tai tao nhimg thé lai khang tuong hop

Trong lai tao gidng do la chuyén mét gen quy cua mét loai thue vat
hoang dai vao mot loai cdy 1rong. ¢6 thé cling loai hay cong dac diém di
truyén. Thi kha nang khdng tuong hop 6 thé xay ra va két qua 13 hinh
thanh nhirng hat gidng non khong thuan thuc vé mit di truyén hay sinh ly.

Wardlaw(1965) da diic két hién twong hinh thanh nhitng hat gidng
non vé& mat sinh Iv. Ong d3 din chimg vé két qua nghién ciru ctia Cooperd
Brink (1940). Khi lai gidng Nicotiana, ho ghi nhén ring nhiing té bao
mach din cia cay me ¢é thé lién hé véi cdu triic vo hat ma n6 6 chire ning
dinh dudng nhin va phoi noi nhii cua ciy N. ruatica. Trong khi mach dan
cua cdy lai N. ruatica va N. ¢6 lién hé v&i vo hat nhung khong c6 1ién hé
v&i noi nhil. Két qua cho thay co sir phat trién qua mirc cua té bao nhan
va sur it phat tetén cda té bao nhan néi nhii. Dicu ndy ducc ghi nhan & hat
gidng lai khong phat trién. Con Wardlaw 1965 cho ring trong su yéu kém
cua hat lai thi diu higu phat trién khong binh thudng dau tién dugc ghi
nhin & ndi nhil. Sy kém phit trién cia ndi nhi din dén su phat trién yéu
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kém cua té bao phoi va doi khiphdi san sinh ra doc td 1am chét phoi. Két
qua duoc ghi nhan o hat lai cay Linum aperciosum- album lai voi cdy L.
aurantum (Emsweller & Uhring, 1962). No1 nhil va phdt hinh thanh trong
hat nhung hat khang nay mam.

Viée nudi ciy phoi hat non vé mat sinh Iy 1a rao can dau tién, Laibach
(1925) Ja ngwrdi diu tién dé nghi k¥ thudt nudi cay phdi nham muc dich tai
tao lai nhitng thé lai khong tuong hop. Kbi lai cay Linum perenne véi L.
austriacum. dng thay ring cac hat lai can ¢5i (véu kém). rat manh, khéng
cd kha nang nay mam. Bing phuong phap tach phoi ra khoi hat va nuéi
cdy trén cau gidy loc trong mai trudng co duang. Laibach da thanh cong
cho phéi nay mam. Tir thuc nghiém ctia Lai bach ma nhigu hat lai cua cic
loai cdy trong khong ¢d kha ning nay mam di duoc tai tao. Nudi cay da
ted nén la ky thudt co ban trong lai gidng.

Giai doan phat trién phdi trong thai diém nudi ciy rat quan trong.
Phéi cang thudn thuc thi kha nang nudi cly phai cang kho khan va doi hoi
diéu kién dinh dudng cua mdi truong nudi cdy. $6 lugng 1é bao phodi ¢é thé
ngay mot giam dan theo thoi gian nudi cay, do do trong k¥ thuit nudi ciy
phdi phai duy tri te dd hinh thanh va phat trién phéi nhanh theo thoi gian
nudi cdy, didu nay quyét dinh sic thanh cong khi tai tao hat lai.

- Thdng qua gial doan ngli nghi it ngin chu kY lai chon tao gidng.

Véi cay Tilia americana. hat gidng du do chin va mat mot thoi gian dé
hat ngt nghi thi mdi nay mam vi du hat ...ciy crabapple, phai mét 3- 4 nam
hat mdi nay mim nhung nudi cdy thi bit ky & thoi diém nao phoi ciing c6
thé nay mam tir do rit ngan chu ky lai gidng.

- Tang kha nang ndy mam cua hat.

Hat gidng cdy Prunus spp, thu duge & trai e chin ciing rdt kho
nay mam do khi trai chin nhung vin khdng dit d6 chin sinh 1y va khéng
nay mam.

4.2. CONG NGHE PHO!I VO TINH
4.2.1. Khii niém v& phéi vé tinh

Trong tu nhién, cac loai thue vat bic cao tir duy tri noi gidng thong
qua sinh san hiru tinh. Sau khi thu tinh, hop tir phét trién thanh phoi va
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phdi d6 duge goi la phdi hiru tinh. Phoi hitu tinh ¢o tinh chat phan cue
rd rang tao thanh hai mién sinh trudng: mién sinh trudng ré va mién
sinh truong ngon. Qua trinh nay mam cia hat, ca hai mién sinh trudng
clng ddng thai phat trién dé tao thanh cay con. Ngudn dinh dudng ban
dau cung cap cho hat nay mém dirge huy dong tir ndi nhil. Trong nhiéu
loai cay trdng, mot loai phéi khic dugc hinh thanh tir té bio soma hoan
toan khdng qua thu tinh, phoi dé duge goi 1a phéi vo tinh hay phéi dinh
dudng, phdi soma. Phdi va tinh cling 16n tai vdi phdi hiru tinh trong hat
cha nhiéu loai thire vat, chiing hoan toan gidng vaéi phéi hitu tinh vé hinh
thai, qua trinh phat trién va sinh |y nhung khac nhau vé ngudn goc di
truyén. Nhir vay co thé hiéu: phdi vé tinh 12 mat dang phdi (thé tdn tai
nodi gidng) dirge hinh thanh tir té bao soma, khéng théng qua thy tinh va
¢6 ban chit di truyén hoan toin gidng véi té bao soma phat sinh ra né. &
céc lodi cay trdng mang hat da phéi (trong dé thuong ¢6 mdt phéi hiru
tinh va mot hoac nhiéu phoi v tinh), phdi vd tinh thudng phat trién rat
manh va lan 4t phéi hirn tinh. Co quan ndi nhii ngudn dinh dudng cha
véu cho phdi ndy mam phat trién kha manh. O phdi v tinh, diéu nay 1y
giai vi sao & cay mang hat da phoi, cdy con moc tir phdi v tinh chiém
ty 1é rit cao.

Nim 1968 hai nha khoa hoc ¢6 tén 12 Street va Reinert phat hién thay
rfmg: trong qua trinh nudi cAy mo thuce vat, mot s mau nudi ciy mé té bao
phan chia té bao vé td chifc tao nén md seo. néu nudi cz"ny md seo trong mai
truong dinh dudng thich hgp sé tao ra cac phoi vd tinh. Hai nha khoa hoc
trén 1an dau tién thanh cng tao ra phdi vé tinh tir té bao don cdy ca rét.

Phdi v6 tinh tao ra bang nudi céy mob té bao xét vé mat hinh thai hoan
toan gidng vai phéi hiru tinh va phdi vo tinb trong ty nhién, diém khéc
biét duy nhit 14 chiing khong ¢6 néi nhi, cho nén néu gieo cdy trong diéu
kién binh thudng phai s& khang hodc rit khd khin dé phat trién thanh cdy
hoan chinh.

Viéc nubi cdy phoi vo tinh déng vai trd rit quan trong, cd thé tao ra
quan thé cAy con dong nhit vé hinh thai va mit di truyén, hé s6 nhin gidng
tao, cé kha nang cong nghiép hod dé san xuit mot s hrong lém.

4.2.2. Quy trinh tao phai vo tinh

Burée 1: Chon mau va nudi cay mau trén moi truomg tao phdi
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Miu chon nubi ciy phai xir [y v triing, ¢6 nhiéu miu khic nhau duoce
str dung d& nudi cay tao phéi tuy tung loai cay wrong. Vé mat ly thuyét,
hau hét cdc bd phan ciy (ngoai trir phan gb va té bao da chét) déu cé thé
duoc st dung nudi cy twong tir nhur nhan gidng in vitro. Tuy nhién mudn
xéc dinh duoc loai mau nubi ciy thich hop nhit can phai qua thyc nghiém.
Vi du két qua thuc nghiém cho thiy, d6i véi ciy du dit, mau nudi ciy tot
nhét 12 phin than non cua mam hat. D&i véi cay ca phé, miu nudi ciy 16t
nhit I3 14 banh t€...

- Sau khi vé triing miu, mau duoc ciit thanh céc phz"m nhé, nubi cﬁy
trén mai truwong tao phdi (mdi truong tao phoi chu yéu dia vao MS vai
mdt chit it thay ddi vé thanh phﬁn va nong do tuy thudc vao timg loai
mau).

- Nubi cay mau trong cac binh tam giac nho, nhiét d§ nubi chy tir 27-
30 do. Diéu kién anh sang thich hop véi timg loai mau. Vi du mau cay la
than non ctia hat du du. ¢6 thé nudi trong didu kién béng téi, miu ciy 12 la
cdy ca phé thi can cuong do chiéu sdng 1a 300 hux véi thoi gian chiéu sang
tir 8-10 h/ngay. Thoi gian xudt hién phdi vao khoang tir 4-8 tuén tuy timg
loai cdy trdng va tuy tirg mau.

Buée 2: Nhin nhanh

Két thic budc 1 ¢6 thé dua phbi nudi cay trong mdi trudng tao chdi, ré
d¢ tao cdy hoan chinh. Truong hop mudn rhan nhanh tao mot s6 lugng 16n
cac phdi ddng nhat, cn thiét phai da phoi sang budc 2 dé nhin nhanh.

Céc cum phdi moc tir mau nudi cly ¢4 thé r& dang phat hién qua mau
sac va hinh thai, phoi thuong c6 mau trang duc, hinh ciu, hinh trai tim
hoic & dang hat. Dua cum phdi sang méi truomg nhan nhanh gidng nhur
moi truong & bude | nhung moi trudng ¢ trang thai long. Giai doan nay
nhit thiét phai giit phdi & trang thai chuyén déng biang may lic. Phoi duoc
chuyén déng trén may lac van téc tir 60 -80 vong trén phat. Thoi gian &
budc 2 ¢o thé tir vai ngay dén mdt tudn hodc nhiéu hom tuy thude vao nhu
cau vé s8 hrang phdi can c6. O trang thai chuyén dong, phdi sau khi hinh
thanh duoc tach rdi khoi khéi té bao me di vao dung dich gidng nhir bao
tir nim phat tén trong nuée. Do d6 phdi nhan duge dinh dudng nhiéu hon,
sinh san nhanh hon va ddng déu hon. Trong qua trinh phoi phan chia tao
thanh phoi mdi, ¢d thé chon loc cic phéi ¢ kich thude phl hop (khéng
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qué 1én hodc qua nho) bang cich loc dung dich nudi cay chira phdi qua
ludi loc ¢6 kich thude phi hgp, Nhu thé s& giup tac duoc quén thé cay can
ddng déu sau nay.

Budce 3: Tai sinh phoi thanh cay hoan chinh.

Chuyén phoi sang mdi trudng tai tao chéi va ra ré dé phat trién thanh
cdy hoan chinh. Thinh phin co ban cta méi trudng tao chdi va tao ré
gidng nhu moi trwomg MS nhung phai thay dbi ty 1€, nong do chit kich
thich sinh trudng phd hop véi timg loai ciy trong.

Ciing ¢6 thé tao phoi vo tinh tir té bio teAn dang huyén pha, cic bude
tién hanh tuomg tr nhang nudi cdy trén moi trudng long.

4.2.3. Ung dung cita phéi nhin tao

- San xuat hat nhan tao
- Nhan gidng vo tinh & mire 4o ¢ong nghiép.
- Ung dung trong bao quan ngudn gen in vino.

- Ung dung trong chuyén gen & thyc vat...

42.3.] Nghién cuu san xudt hat nhin tgo

Murashige 13 ngudi dau rién dé xuat khai niém hat nhan tao tai Hoi
thao qude té 1an thit TV vé Nudi cdy mb va té bao nam 1978,

Hat nhan tao (artihicial seed) 1a mot khai niém kha rong. Hat nhan tao
chil yéu dugc tao ra tir phdi vo tinh véi cau trie tuong tu nhir phéi hiru tinh,
Tuy nhién, hat nhan tao <§ thé 1a chéi mam, chdi dinh. dbt 14, cu siéu nho.
protocorm (& phong lan) duoc boc bfmg mang nhin tao vin kha nang hru
gilr. bio quan va ndy mam thanh ciy hoan chinh rong diéu kién thich hop
(Ara cs., 2000; Brischia cs., 2002; Kosky cs., 2002). Mang nhén tao duoc
[3m bing cic chat chiét tir nhién tir rong bién (agar, caragreenan, alginate).
ciy trony, chit ¢dm (chat dinh) cua hat hodc sinh khéi vi sinh nhur dextran,
gellan gum Dich 16ng cia cdc chat trén duoc lam cing hoa khi tron hoidc
nho giot v4 + ding mai dién h thich hop cua sulphat déng, chlorit canxi
hodc amonium chlorit. B& ving mot sé chit khodng, chit kich thich sinh
traang, cic chit diét nam khuén... vao mé sf)ng bén trong mang cé thé
mang lai két qua tdt (Wendy Shu.2001). Thém polyethylene glycol (PEG),
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mét s chat diéu hoa sinh trrang GA3, zeatin vao méi trudmg nudi cay da
lam ting dang ké phéan hoa phai. s lugng va chat lugng phai hat nhén tao
& mot sb cay trf‘)ng (Jones and Van Staden, 2001:; Fiegert cs., 2000).

Céc bude co ban trong tao hat nhan tao tir phoi vo tinh:

- Tao md seo phoi hoa (somatic embryogenic callus)

- Nudi va nhan cum té bao dich long (Suspension - huyén phi té
bao) trong binh tam giac hoic bioreactor

- Loc lay cac cum té bao phai hoa nhé hay cum té bao tién phéi. ¢o
kich thude dong nhét bang ludi loc (Loc bo cac cum qua 16n hodc
qua nho bang cac mit ludi khac nhau)

- Dua cic cum té bao vao méi truomg chin ctia phai (Phéi phat trién,
tich luy cac chét dy triv va thuan thuc)

Hinh 4.1. Hat nhan tao cay ca phé

- Lam khé, boc bing mang nhén tao
- Bao quan hat nhén tao

- Lam cho hat nhan tao ndy mam. Ngudi ta thiy ring phoi vé tinh
cling trai qua cac giai doan phat trién nhu phdi hitu tinh: bit diu tir khéi té
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bao hinh cau, chuyén sang dang hinh tim, hinh thuy 16i (hinh thudn dai ¢6
rinh), sau d6 xuvit hién dang l4 mam. tich lu§ cac chat tuong tu ndi nhi,
dat trong luong khd khoang 1-2 mg/ phoi (Lai and McKersie, 1694). Ty
1€ phdi nay mam phu thude vao mot s6 yéu t6 nhir chit luomg phéi, néng
do6 sodium alginate: ndng do chét khoang trong vd boc nhén tao, thuong la
céc chit khoang v&i thanh phan va ham fugng hoat chit nhu & méi trudng
nudi cy; thoi gian xit 1y hat trong dung dijch CaCl2... (Castillo cs., 1998).

Trong viéc sian xuat cdc hat nhan tao thong qua phdi vé tinh tir noi
cly dich 1ong, thi ndi phan tng sinh hoc (bioreactor) 1a thiét bi khong thé
thay thé dugc.

Do phdi vo tinh cling c6 thé nay mim va phat trién thanh ciy hoan
chinh, nén k¥ thudt hat nhan tao d3 dugc nghién ciru va ung dung thanh
cdng o nhiéu nude.

Cé nhiéu loai polymer tr nhién da duogc thir nghidm dung cho céng
nghé phdi v6 tinh. trong dé alginate dugc coi 13 tdt nhit. Alginate 13 mot
polymer sinh hoc, duge chiét tir rong bién ma chu yéu 14 cic loai thudce
chi Sargassum. Aliginate do c4c phan tr manuronic acid gén véi nhau tao
thanh, gibng nhu cic phan tir glucose tao nén cellulose. D3c diém quan
trong nhat cla alginate 13 ching & dang hoa tan trong nude khi két hop
VUi cdc ion hda tri mét (monovalent) nhu: Na*, K*, NH{ ... va ldp tlrc
chuyén sang dang khong tan trong mrée khi két hgp véi cac ion hoa tri
hai (divalent) hoic da hoa tri (polyvalent) nhu: Ca?, Mg?*, AI*,... Néu
nho mdt giot dung dich sodium alginate vao dung dich CaCl, thi sodium
alginate & phan dién tich ngoai ctia giot s& chuyén héa ngay thanh calcium
alginate va tao nén mdt mang khdng thim nudc. Cic vién alginate duoc
hinh thanh. '

* Nghién ciru 4o bao hat nhan tao

Nhitng nghién clu hat giéng nhin tao bat dau 1985, Drew (1979)
tao hat ¢é chira phdi bing nhidu giot va tai sinh thanh cdy khi dua vio
moi truong khdng ca carbohydrate, Kitto (1981) bao phéi hay timg cum
té bao. Redenbang (1986) thanh cong khi ding cac gia thé hoa tan trong
nudc nhu Ca-alginate hay Na-alginate dé tao hat.

Dung hé théng SEM hay tia X nghién ctru cAu tao cua hat tir nhién cho
thdy c6 3 1dp: 16p nhu mé gidu, 15p chiu ap e va 16p nhu mé mém. Ba
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I6p nay duge cdu tao boi K. Ca .S va P... Nhiéu chat liéu da dugc nghién
ciru dé c6 thé tao ra lép vo hat tuong tu nhu trong tir nhién.

* Bao hat va lam khé hat nhan tao

C6 nhiéu may co gidi c6 thé bao hat 10 hat/giy, s& ¢ nhiéu cai tién
khi san xuét trén qui md lén. Hién tai ngudi ta nho hat bang tay. Na-
alginate durgc lam tan trong nudc véi nong dé 2-4 %, ding pipet nho giot
vao dung dich CaCl2 (2,5%) s& sinh ra phan g trao ddi ion Na-Ca.

2% LF Alginate

[nsert embryo into drop

Complex in 100 mM
calcium nitrate for 20
minutes

Wash capsules in water
for § minutes

Hinh4.2. Qui trinh bao hat bang Na- alginate

Sau d6 hat hinh thanh va di d6 cimg thich hop roi chuyén qua ngam
trong nudce lam cing hat va ngan chién phan ing. Dung Ca-alginate thi
thudng hat ludn 4m w6t bé miat, hién nay nguoi ta dung 1 loai polymer
Elavax 4360 dé bao cimg I&p alginate. Giai doan ké tiép 1a 1am khé hat
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dé gitip hat nhan tao dé dang ton trir va nay mam khi can thiét. Nguoi
ta dit hat cay caroot trén khay cichita 25% polyoxyethylene dé lam
mat nude, khi lam udt lai thi hat duoc tai sinh va phat trién thanh cay
hoan chinh.

* Ton trir va nay mam hat nhan tao

Chua phat hién dugce phuong phap hoan chinh nhat, thuong duge tdn
trit trong lanh. nhung vdi thai gian dai thi kha nang nay mam giam dang
ké. C6 bao cao cho thiy ton trir 6 thang trong parafilm thi hat nay mam
vai ti lé cao.

Hinh 4.3. Nhan giong cdy thong bang hat giéng nhan tao

Hat gidng cdy ca rdt. duoc 1am khd va ton trir trong 40C, w= 67%,
trong sudt thai gian hai thang ton trir hat khong nay mém, sau hai thang
dua ra diéu kién binh thuomg hat nay mam gén 100%.

Hau hét kha ning nay mam cua hat déu thap do:

- Phdi duge nubi cay kéo dai trong dung dich long, té bao mat kha
ning tai sinh.
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- Vit liéu dung dé tao vo bao ¢6 kha nang trao ddi khi va cung cap
dinh dudng.

* Hé théng cAy chuyén hat nhan tao

Ngay nay hau hét cac hé théng tai sinh phéi déu yéu cau nhimg budc
trung gian trude khi tai sinh thanh cdy hoan chinh va cay chuyén ra rudng
Speigel (1984) phat trién mot hé thdng nudi cdy tai sinh Citrus dbi hoi
phai phai nuéi cdy chuyén nhiéu lan tir méi truong Agar sang moi truomg
long. Sau khi dat chiéu cao thich hop s€ cAy chuyén vao trong dna nghiém
va duoc dat trén | cu gidy dé tiép tuc phat trién tnroe khi chuyén ra da
Nhir vy phai mat 16-18 tuin dé tir phoi xdma phat trién thanh cay dat véu
cau nudi ciy trén virdm uom.

4 2.3.2. Cong nghé bioreactor va tao phdi hat nhdn tao trong nhin
grong cong nghicp

Cong nghe bioreactor da duge Ung dung trong san xuat té bao quy
md 1on dé chiét rit duoc chat chdng ung thir. Cac bioreactor quy mo
trén 20.000 lit d3 duoc sir dung trong san xuat céng nghiép & mot sb
nudce (Robert and Shuler, 1997). Hai nha khoa hoc Nhat Ban Takayama
v Misawa 1a nhitng nguai dau tién cong bd viée sir dung bioreactor vao
nhan gidng thuc vit. Ky thuit nhan gidng nay san d6 da duge 4p dung
cho hang loat cdy trf')ng nhu khoai tay, Lilium (loa kén), Gladiolus (lay
on). Aathurium (hong maon), Dioscorea (cti mai), Asparagus (mang tay),
¢ca phé va nhiéu cdy khic trong bioreactor dung tich tir I dén 2.000 lit.
Rioreactor ¢4 thé (ing dung dé nhén nhanh phdi vo tinh, chdi, ci, thin
ngam v.v... (Takayama and Akita ,1994). vi du nhin ¢l siéu nho khoai
tay. nhan cu gidng loa kén & Nhit Ban (Akita and Takayama 1988), nhan
gidng co ngot véi cong suat khoang 200.000 chdi cay trong bioreactor
500 lit (Takayama and Akita ,1994). Bén canh dé. bioreactor da diroc
st dung dé nhan nhanh hoa lan hé diép Phalaenopshis thong qua cac
thé cau triic (protocorm- like body) tao ra 1y manlh 1a (Young cs.. 2000;
Datta cs.,1999).
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Hinh 4.4. Mot sé dang Biorector
C6 thé néi nhan giéng bing phdi v6 tinh, hat nhan tao két hop voi

cong nghé bioreactor ¢6 kha nang tao ra s6 luong cay gidng v6 han tir mét
cdy ban dau, dap (mg san xuat thuong mai.



Chuong §

CAY PON BOI VA UNG DUNG
PHUONG PHAP NUOI CAY MO
TRONG TAO CAY DPON BOI

5.1. VAN DE DON B8Ol O THUC VAT

Hau hét cac loai cay trdng cia chiing ta déu ¢4 mire bdi thé 1én hon 1,
phd bién 1a nhi bdi (2n) va tir bdi (4n). Nhir vay. mdi dac diém di truyén &
nhiing c4 thé nay déu bj hai hay nhidu allen ciia méat gen chi phdi. Néu do
la nhitng c4 thé di hop td, tic 13 cac gen trong mdi hé gen nhi bdi hay t&r
b6i khac nhau thi biéu hién tinh trang (phenotype) ciia gen d6 hoan toan
tiry thudc vio tinh trang 1an hay trdi cia chung quyét dinh. Vi vy, mirc
boi thé ly tuong dé tién hanh nghién ciru di truyén cac tinh trang phai la
miTc don bdi (1n) hodc cic mirc da bdi khac nhung chiing phai déng nhét
tuyét doi.

Gia tri ctia cay don bai trong cac nghién ciu di truyén va chon gidng
da duoc phat hién tir lau. Ké tir khi Blakeslee (1921) m6 14 cay don boi
tu nhién dau tién & Datura stramonium, cay don bdi tu nhién d3 dugce tim
thdy & rat nhiéu laai cay khac nhau. Tuy vay. cac cdy don bdi tr nhién xuat
hién mdt cach ngiu nhién véi tan suat rat thip khong thé dép img yéu cau
clia nghién ciru va chon gidng.

Niam 1964, 1an diu tién trén thé gidi, hai nha khoa hoc 4n Do Guha
va Maheshwari thanh cong trong viée tao cay don boi tir nudi ciy bao
phén in vitro cay ca Datura innoxia. Ngay sau do, cdy don bdi d3 duoc
tao ra bang nudi cdy bao phin & hang loat cay tréng khac nhan. Cac nha
khoa hoc da tim ra nhitng yéu t§ quan trong anh hirdng dén thanh cong
cla qua trinh nuéi cAy nhur anh hudng ciia kién gen, giai doan phat trién
cta hat phan va cac diéu kién méi trudng nudi cdy. Ngoai nudi ciy bao
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phan, cac nha khoa hoc con cé nhimg thanh céng rit 1én trong nudi cay
nodn chua thu tinh. nuoi ¢ay hat phan tich roi. K§ thudt tao cay don
bdi in vitro thong qua kich thich tiéu bao tir hoac dai bao tir trong nudi
cay hat phan va nodn cho phép tao ra nhanh chéng hang loat cay dan
bai. phue vu dic luc cho muc dich nghién cu di truyén va tao giéng
cay trong.

Hai phuong phdp co ban cia ky thuat don bdi hién nay a:

- Nubi cAy bao phin hay tiéu bao tir tich roi hay con goi 1a nhu phuong
phap trinh sinh duc trong dng nghiém (in vitro androgenesis).

- Nudi cay t& bao trirng chua thu tinh hay con goi 1 phuong phap trinh
sinh cai rong dng nghiém (in vitro gynogenesis).

Vit liéu ban dau cho qua trinh nudi ciy in vitro tao ciy don boi
thudng la:

- Bao phén, hat phén téch roi. cum hoa (phuong phéap nay hay dugc
ap dung cho nhiing loai ¢6 hoa nho).

- Chu phdi saw lat xa. Khi lai xa gitta hai loai 1da mach Hordeum
vulgare va H. buibasum. qua trinh thu phan phdi don boi xay ra do nhiém
sic thé coa H. bulbosum bj loai trir, nhung ndi nhi cua phdi don bdi lai
khang phit trién. Sir dunp phuang phip nubi cy phdi da cim duge nhiing
phai nay va tao ra hang Joat cay don boi (Jensen, 1977).

- Thy tinh gia. Pay 13 qua trinh thy phin nhung khdng xay ra su thy
tinh. Mac di1 vy, ¢ bao triing van duoc kich thich phét trién thanh cay don
boi. Hess va Wagner (1974) d3 tién hanh thu phén in vitra gitta Mimulus
luteus v&i Torenia fournieri va két qua 12 da tao dugc cdy don bdi.

- Nodn chua thu tinh.

Irang s& ¢dc vat liéu trén. bao phan, hat phén tach roi va nodn chua
thu tinh la nhitng ngudn nguyén liéu quan trong, duac sir dung phé bién
hon dé 130 cay don bdi.

K& tir thanh céng dau tién cia Guha va Meheshinari (1996, 1967), cc
cay don bdi cha hon 247 loai thude 88 chi va 34 ho thue hat kin da duogc
tao ra tir nudi ciy bao phan va hat phin (Bajaj, 1990). Cay don bdi hir nudi
cAy noan hinh thanh theo kidu trinh sinh cii.
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Tai Trung Quéc, cong nghé don béi da duoc trién khai c6 hé thong
trén quy md 16n va cb dinh hudng chién hroc rd rang trong tao gidng
mai. Hon mdt nghin co s nudi cay bao phan di hoat dong trén toan
qudc tir nhitg nam 1970, két qua da tao dugc trén 100 gidng lva mdi
trong mét thai gian ngan. Trong do. giong lia nude va laa mi mai tao
ra tir ky thuit don boi 43 mo rdng san xuat trén dién tich vai triéu ha.
Tai Triéu Tién, k§ thuat nudi cdy bao phin da tao ra 42 gibng lta méi
(Sasson,1993; Jain cs., 1997). Un thé ctia cic phuong phap nudi cly nay
14 tAt ci cdc cAy tao thanh déu o ngudn gde tir tiéu bao tur hodc dai bio
tr, vi vay cdy con nhan diroc sé 1a cdy don héi hodc cay nhi bdi dong
hop tr tuyét dbi voi cac cap nhiém sic thé twong ddng hoan toin pidng
nhau (trir truomg hop dot bién). Cay nhi boi thu dirgre 13 do qua trinh nhi
boi hoa tir nhién cna hat phﬁn don boi trong nudi cfiy hoac xur Iy da bdi
hod bang thuc nghiém.

Tir 1au. cac nha di truyén va chon gidng cdy trong da sir dung trang
thai don bdi cia cay trong dé tién hanh nghién ctru va thdng qua da bai héa
thé don bdi d6 dé thu duge cac dang dong hop tir tuyét déi. Tuy nhién, cac
phurong phap kinh dién dé thu nhan ciy don bdi cho hiéu qua rat th'c"lp. Ky
thuat tao cay don bdi in vitro théng qua kich thich tiéu bao tr phat trién
thanh cdy trong nudi cay bao phan va hat phan cho phép nhanh chéng tao
ra hang loat ciy don bai di 1a mt bién phap hiru hiéu d6i véi linh viuc tmg
dung don bdi vao nghién cim di truyén va tao gibng cay trong. Vi céc thé
don bdi cua thye vat bac cao ngudi ta ¢6 thé str dung vao cic muc dich:

- Nghién ctru di truyén vé moi tuong tac cua cac gen.
- Tao dgt bién & mirc 49 don bai.

- Tao dang d@)ng hap tir tuyét déi.

5.2. PHUONG PHAP TAO THE DON BOIINVIVO

Ké tir khi Bergner phat hién ra cdy don bdi & Datura stramonium vao
nim 921, cic nha tao gidng thwe vat di tap trung nghién ciru va thu duoc
nhicu cdy don bdi hodc trong diéu kién in virro hoac trong diéu kién in
vivo. Trong tir nhién, cac dang don bdi tang I¢n do két qua cua su trinh san
vA cac cdy nay hiém khi mang céc diac diém cua cay bd. Cac ky thudt in
vivo dugc ing dung dé san xuét cay dom bdi nhu sau;
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5.2.1. Sinh san don tinh cai (gynogenesis)

San xuit cae thé don bai riéng r& bing cach phat trién cac té bao nodn
bat thu (unfertilised cyg-cell) trong truong hop sur thu phan xay ra cham.
Gynogenesis duge tim thay khi lai khic loai gitra Solanm tuberosum (2n
= 4x) # S phureja (2n = 2x) két qua 1a0 ra dang song don bdi (dihaploid)
la khoai tdy (2n = 2x).

5.2.2. Sinh san don tinh dwe (androgenesis)

San xuat cac the don bdi riéng ré boi su phat trién cua té bao noan
mang nhan cha bo. Trong trudong hop nay, sy dao thai hodc bat hoat cua
nhin nedn (egg-nucleus) xuat hién trude khi thy tinh.

5.2.3. S dao thai hé gen hang lai xa

Hién tuwonyg niy xay ra khi lai khac chy va khac loai do su dao thai
chon loe cna mot trong nhitng hé gen ctia bd me trong qud trinh phat trien
sau khi thu tinh, Vithé. phéi duoc tao thanh chi véi mt hé gen va cAy phat
trién th phdi nhu thé ¢o thé 1a ciy don boi. Chang han: lai khic loai gitra
Hordewn vulgare va H bulbosum cho ra ciy don boi H. vulgare.

3.2.4. S giao phéi khing hean toan (semigamy)

Qua tnnh [ai ma ¢ ¢ nhan cna 1¢ bao nodn va nhan sinh san (generative
nucleus) cua hat phian nady mam phan chia ddce 1ap. cho ket qua tao ra thé
kham don bdi (haploid chimera).

2.

n
‘N

. X1 Iy hoa chét

Mot 56 hoa chat. nhur chloramphenicol va parafluorophenylalanine 6
(the cam mg dao thin mot bd nhidm sic thé o cic té bao hoic md soma.
BAm 1ang cde thé don boi. Xur ly bing toluene blue. maleic hydrazide.
nitrous oxide va colchicine ciing ¢d thé cho cic két qua turomg tu.

5.2.6. Shock nhiét

X(r Iy nhiét d3 cao hoac nhiét do thap cd thé cé tac dung trong viéc
ngin cin sinh san hitu tinh (syngamy) va cam ing thé don bt.
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5.2.7. Anh huémg ciia chitn xa

Tia X hoac anly sang UV gian tiép cand tng lam dirt giy nhiém sic
thé va dao thai ching. tao ra cac thé dun bdi. Nhin chung. cac phuong
phép in vivo ¢ hidu sudt san audt cay don boi thap. Cac phuong phap in
vitro cho hiéu qua cao hon nhiy ky thuat nudi ¢ay hat phin (pollen cultare)
hoac nudi cay bao phan (anther culture) & khoang 250 {0ai va loai lai. Céc
loai dic trung cua ho Solanaceae cha két qua tot hon ca, mac di & cac ho
Cruciferae, Poaceae, Ranunculaceae va mot s6 ho khac ciing ¢6 kha ning
cam ing tao cay don boi bfmg sinh san dan tinh bao phin hodc tir nudi ciy
hat phén phan 1ap.

5.3. PHUONG PHAP TAO DON BOI IN VITRO

5.3.1. K§ thuit nubi cay

Nudi cay hat phan: Nubi cdy hat phan thanh cong dau tién vao nam
1950 doi voi hat phan cay khoa tu. & day 6ng phan va té bao sinh san 1ao
thanh mé seo.

Guha Maheshawari (1964) da nudi cdy thanh cong hat phan cay bi 1,
tao phdi va tir cac phdi nay di cho cdy con hoan chinh.

Bic biét nim 1968, Nizecki va Ocno da nudi cay thanh cong hat phén
lGa. thu nhan dugc ciy don bdi. tao ra mdt kha ning ting dung rat 1én cho
cong tac chon tao gibng lua.

C 3 phuong thirc nuéi cay hat phin sau day:

l.  Nubicdy hat phin truong thanh trén mdi trudng nura cing. Callus
va cay con duoc phat sinh truc tiép tir toi phén

]

Nudi cy titi phan trong moi trudng nude, hat phan giai phong ra
ngoai, phdi, cdy con tai sinh tir hat phéan

3. Nuéi cay hat phan non.

Két qua thu dure qua nudi cdy ti phan ¢ thé Ja: mé seo. phéi, cay
con. Nhiéu khi trén cung mdt thi nghien nudi cﬁ}' mt loai hat phén 6 thé
thu duoe ca ba loal.
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- Két qua phu thude vao giai doan phat trien ciia hat phan va trang thi
sinh Iy cua cay cho phidn. Nhin chung t§ 1€ hat phén, tj phin cho két qua
rat thap, khoang 1-2% s hat phan, tai phin dugc cdy. Di nhién la ty 1& nay
phu thudc vao ban chat kiéu gene vi cac chit diéu hoa sinh truong duroc
bd sung vao mdi trudng. nhit 1a nhdm cytokinin, BA. kinetin, hoac ngubn
carbon cung cip, glicoza. maltoza. ..

Nhitng mdi trudong chinh sir dung cho nuéi cdy thi phén va hat phén
dugc tip hop trong hai nhdm

Nhom 1 bao gém mudi khodng. vitamin va duong. Thanh phan méi
trudmg nay dung chung cho ca hai giai doan: tao mo sgo va tai sinh cay
con,

Nhom 2 ngoai nhimg thanh phén trén, méi trudong phai durge bb sung
thém cac chat didu hoa sinh truéng auxin, cytokinin véi mét ty 1€ thich
hop, hoac than hoat tinh va cdc axit amin khac nhir: glutamin, serin va
asparagin, Nhing toai thuc vat sir dung méi trrdmg nhom 1 1a: thude la
va cdy ho ca ddc duge. Nhitng thuc vat sir dung mai trnedng nhom hai la:
lud, lha my.

5.3.2. Phirong thirc tii sinh cay don bgi

Hi¢n tugng phat sinh ciy don béi tir cac té bao giao tir duc cua thuc
vat duge got la sinh san don tinh duc (androgenesis). Nguoi ta phan biét 3
phuong thue sinh san don tinh duc:

Sinh san don tinh trire tiép tir tiéu bao tir
Tiéu bao tir trong bao phan — Phéi — Céy don bdi (n = 1)

CAu tric dang phdi (embryoid) phat trién teuc tiép tir hat phdn. Qué
trinh nay thudng xay ra trong bao phan, dién hinh 13: Datura, Nicotiana,
Atroppa.

Sinh sin vo tinh qua callus
Ti¢u hio tir trong bao phfm — Callus — Chdi — Cay dom bdi(n=1)

Cay hoan chinh phét trién tir khoi callus, khdi mé nay thudng phat
trién ra ngoai bao ph;‘;n. vi du: Oryza, Brassica, Lolium, Hordeum.



Nubi edy mé 1€ bao thue vir | 87

Sinh san don tinh hén hep
Giai doan phat trién callus xdy ra rit ngin va khé nhan biét

Vidu: Ca ddc dugce (Datura), Ca chua (Lycopersicum)

5.3.3. Cic biréc phat trién phdi cia hat phin

Binh thurdmg sau khi duoc giai phong tir i tir hat phin chira mét nhan,
giai doan nay dugc goi la giai doan hat phén don nhan. Sau 36 nhan chia
d6i tao thanh mét nhan dinh dudng va mot nhin sinh san. Nhan sinh san
lai chia d6i tao thanh hai tinh tir {giai doan nay mam tao thanh éng phén)
l1am nhiém vu thu tinh kép cho nodn va ndi nhii cia tii phoi.

Sunderland (1970) cho ring trong nudi cdy in vitro, buéc phat trién
dau tién coa hat phin vin xay ra nhu binh thudng cho téi giai doan hai
nhan. Qua trinh tao phéi thuong bat ddu tir nhan sinh san, nhin dinh dutmg
hay c¢a hai nhan, song chu yéu 1a nhan dinh du®ng. trong khi nhdn sinh san
chi phén chia mét vai lan r6i nglmg han. C6 trudmg hop ngoai 1é cdy don
bdi phat trién tir nhén sinh san nhing thirdng rat yéu.

Cing co y kién nguoc fai. chang han Raghavan (1977) cho ring phin
Iém phdi Hyoscyanus mger ma ong thu duoc bing nudi cdy bao phan ¢
nglx(‘*)n géc nhén sinh san.

V5 nguyén tic, thi k¥ thuat nudi céy in vitro cho phép tao dugc don
boi bang nhiéu phuong thire khic nhau, nhung phrong thic bit dAu tir tiéu
bao tir van 14 tién lpi nhit.

5.3.4, Cac nhén t§ anh hwéng dén nudi cdy bao phin

Két qua nubi cay bao phan phu thudc ca vao kieu gen lan dicu Kién
moi truong khi nudi cdy.

a) Loai cay trdng va kiéu gen

Kiéu gen cta cay cho bao phan nudi ciy ¢6 anh huong rat lém dén
két qua nudi cay khong chi trong pham vi mot chi ma con khéc nhau
gita cdc gibng trong ciing mot loai. Nudj ciy bao phin rat thanh cong
trén cay thudce 14, rdi tir do k¥ thuit nay duroc ma cho cac 1oai cdy khac,
tuy vay thu dugc cac két qua rat khac nhau. Nubi ¢y bao phin cic gibng
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lua thude loai phy Japonica (tham chi ca truong hgp khong can xir ly
lanh trude) déu cho ty 1¢ thanh cay cao hon nudi cdy cac gidng thude
[ndica. Ngay trong cting mdt Joai thi ty 1€ hinh thanh md seo va tai sinh
ciing khac nhau. Trong qua trinh nghién ciru ching ti thay rang ty 18
hinh thainh mé seo & con lai KimA/R278 1a 3,75% trong khi d6 ty 1¢ hinh
thanh md seo & con lai Kim A/ R17 chi dat 1.23%.

Theo Chen va Lin (1981) cho réng ty 1¢ bao phan tao callus, kha
nang callus tai sinh thanh cay. ty 1& cay xanh/cay bach tang va sb luong
nhi€m sic thé cua cay tai sinh déu cd lién quan dén kiéu gen cva cay
cho hao phin cay. Diéu nay chitng 1o kha nang nuéi ciy bao phén laa
ciing do gen diéu khién, Péi vdi nhing gidng phan éing tot c6 thé chuira
nhiéu gen tac dong nén qua trinh nay. Do viy dé tang hiéu qua nudi
cdy ngudi ta tién hanh lai tao gitta nhimg gidng phan (g tdt voi nhitng
gidng ning suit cao, chit luong tdt. Dong thoi phai thay dbi diéu kién
vi mdi trudng nudi cdy theo timg loai cdy trong, tham chi cho timg
gidng cay trong trong mat loai.

b) Giai doan phat trién bao phan

Giai doan phir trién ctia hat phan tai thai diém tach roi ra va nuéi
cAy ciing ¢ 4anh hudng rit quan trong dén két qua nuéi cay. Rat nhiéu
loai ciy trong, ty 16 cho ciy con cao nhét thuang thu duge khi nudi cdy
bao phin & giai doan trudc va sau phan chia bao tir lan dau (hat phz‘in
1- 2 nhan, khi hat phan hinh thanh khong bao 16n, mét nhan nam & mat
phia cua bio tir), bao phan cang gia thi ty (& hinh thanh cay cang thp
va ty 1¢ cdy bach tang lai tang. Mat s6 yéu t6 khac hd tro c6 thé gdy 1én
su thay ddi vi giai doan phan g 18i uu, vi du déi vai hia giai doan
phan tmg tot t6i uu Ia trudce va gitra giai doan hat phan mdt nhan trong
diéu kién nong do dudng trong méi trrdng nubi cdy ting tir 6- 9%
(Chen, 1978). Néu khong xur ly lanh trude khi dira bao phan vao méi
teudng nudi cay thi giai doan phan ng tdt nhét 12 trirdce va gilra hat
phan mét nhan, con bao i & giai doan phin bao giam nhiém 1 va giai
doan 2 nhan thi hoan toan khdng ¢6 phan tng gi. Khi xir lyy mam hoa
lanh dot ngot & nhiét 4§ 7°C trong 7 — 10 ngay thi hat phin & giai doan
hai nhan lai cho két qua tét hon.
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Hinh 5.1. LGa tai sinh tir bao phan trong dung dich thuin dudng

Dé xac dinh timg giai doan phat trién cuia hat phan hién ¢6 nhiéu
phuong phap khac nhau nhir nhudm mau rdi soi kinh hién vi nhung
phuong phap don gian nhat la dua vao khoang cach gitra ludi la dong va
ludi 14 canh dong. Khoang céch gitra hai 1a nay tir 5 -7 cm 14 cho két qua
nudi cdy tt nhat. '

Ngoai ra ngudi ta con dya vao mau sic va kich thude hoa lta va dé
dai hat phén so v&i vo triu. Bing kinh nghiém t6i thiy ring nén két hop
ca hai bién phap trén s& cho két qua chinh xac hon.

¢) Diéu kién sinh Iy ciy cho bao phén

Chen va Lin (1976), Chen va Tsay (1984) cho ring bao phan nao
duoc Iy & nhimg bong trd sém thi cho két qua nudi cy tot hon bao
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phén 14y & bong trd mudn. TY 18 tao callus & bao phan )iy & nhanh cip 3
thdp hon nhanh cap 1, nhanh cip 2 va nhanh me.

Bang 5.1. Vi tri bdng va kha nang tao callus

Nguan cho Gidng Tainung 67 Gidng Tainan 5
b h“ - - - ~ 4 pa
a9PNAN | g5 haophdn | Tylabao | Sébaophidn | Tylébao
nudi cdy phan tao nuéi cay phan tao
callus (%) callus (5)
Nhanh chinh 856 41.8a 958 23.1a
Nhanh cap 1 885 44,6a 749 22,4a
Nhanh cip 2 892 40,63 864 23,4é
Nhanh cap 3 776 32,0b a89 | 16,0b

Moi truomg tao callus 1o MS c6 bo sung 4mg/l NAA va 2mg/] Kinetin

Ly do bao phan tir nhanh cap 3 cho hiéu qua nubdi cdy kém hom co thé
vi nhitng nhdnh nay thiéu dinh dudng, tuy nhién khéng ¢é sur sai khac rd
rét gitra nhitng hoa & cac vi tri khac nhau trén cling m6t béng. Anh huong
ctia quang chu ky, cudng 89 chiéu sang, nhiét do lac tebng cdy cho bao
phan di dugc nghién ctu va cho két qua thiy ring c6 sir khic nhau rd
rang gifra nudi cdy bao phin ldy tir cic cay trdng & cac thang khéc nhau
trong nam. Theo Yeh va Tsay (1987) thi ty 1& phan tram tao callus ctia bao
phén lay tir cay 13 tir thing 4 dén thang 12 bién ddng tir 27 dén 42%. Néu
bao phén ldv vio thang 2 luc nhiét d6 xubng 15 °C s& khong c¢6 kha ning
tao callus . Bién d6 va nhiét dd dém/ngay khi trdng cdy cho hat phin thip
15°C/ 20% co anh huong nghiém trong hon [a & nhiét d§ cao 30°C- 35
°C, dac biét 13 & giai doan sinh truéng sinh thie, phan bao gidm nhiém.
Vi nhiét d6 thap da trc ché viéc hinh thanh bao tr giy nén su phan chia
bat binh thuong coa {op té bio thanh bao phz‘in. Nhin chung cay nao sinh
truang khée, trong diéu kién moi trudmg tdi uu, c6 cudng dd nh sing
manh baa phin dé thudng cho ty 16 thanh cdy cao. Theo Cowen va cdng
su (1992) cho ring & ngd ¢b 2 cap gen 13n chinh tvong tic v&i nhau va 2
gen phu Lhic ¢6 tac dung didu khién phan tmg cho két qua nudi cy hat
phin. Phin tich RELP cho thay hai gen chinh nay nim trén nhiém sic thé
s6 3 va sd 9. Tir két qua nghién cim rén ngudi ta da nghi tdi viée chuyén
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cac gen nay vao cac giéng tot dé tang hiéu qua cna nudl cdy bao phan. Tuy
nhién, hudng twong lai khéng nén chon nhing kiéu gen chuyén phan tng
chat vai nudi cay bao phan.

d) X ly cdy truéc khi cho bao phin

Vai trd xir I mam hoa & nhiét d6 thz‘ip dau tién duge Nitsch va
Notee! (1973) tién hanh ddi véi cady Datura innoxia. sau dé dwroc nhiéu
tac via khac khing dinh fai tic dung cia n6 dén su hinh thanh callus va
cay con di duge nghién clru bai mot sb tac gia vé mot sé phuong phap
xir ly.

Bang 5.2. Anh huéng ciia cac diéu kién xtr Iy lanh dén cay bao phéan

Bo phanxirly | Nhiét d6 (°C) | Thai gian (ngay) Tai liéu tham khao

Bong 10 2 Wang va cong sy (1974)
Bong 10-13 10-14 Genovesi va Magilt (1979)
Béng 7 3 Chelef va Stolarz (1981)
8ao phz‘inAdél 5.4 5 Cprn_e)o - M_artm
duoc nudt cdy va Primo- millo (1981)
gff?jf:igiiééy 8 4 Hu et al (1978)
Béng 8 8 Zapata et al (1982)
Bong ¢b 1a co 10 10-15 Chen et al (1582)
Bong c61a cd 8-10 7 Tsay va Chen {1984)

7-8 ’ 7 Lin va Tsay (1584)

Bdng cé1a co

10 7-28 Tsay et sl {1588)

Tét ca cac phwong phap xir Iy trén déu cho két qua tét, tuy nhién t5t
hom ¢a la theo phuong phap cua Genovest va Magill (1979) di xur ly bong
cOn nam trong be la o nhiét dd 10 hodc 13°C trong 10 - 14 ngay. Tsay va
Chen 1984, Lin va Tsay (1984) phat hién ra ring nhitng hat phén dirgc
xar 1y Janh dot ngdt 8- 10 "C trong 7 ngay tao ra nhiéu callus hon 2 1in 12
khéng xir I¥, tuy nhién két qua khang khic biét may khi xir 1y lanh bao
phin da cay trén moi trudng. Thoi gian xir 1y lanh dai 8 - 15 ngay to ra
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tdt hon 2 - 4 ngay. Tuy nhicn néu kéo dai qué trén 15 ngay lai e ché qua
trinh hinh thanh callus (Chen va cona s¢ 1982), ngwisoc lay xu 1v nhiét dé
qua thdp 4°C lai (2 nhiét d6 qua Junh gay t3n thuong t&i cau tric té bao,
¢ triae mé theo Lin va Tsay (1984). Tsay va cong su (1988) thi callus
hinh thanh tir bao phan duge xir 1y lanh s& tao ra nhiéu cdy dom boi va it
civ ludng bodi hon tir hao phén khéng xir Iy lanh. Diéu kién lanh d3 kich
thich vige tao callus sém vi kha ning tai sinh thanh ciy cao. Cic gibng
khic nhau doi hoi di¢u kién x@r 1y ¢6 c6 khac nhan. trang thai sinh Iy va
giai doan phat trién coa hat phan ciing ¢6 anh hudng dén két qua cia xir
ly. Ngoai ra mot sd bign phap xu Iv khac nhu xtr Iy nhiét d6 cao, hoac dat
béng lia trong nude & nhiét dd trong phong thiy cling ¢d anh huang.

Co ché xi I lunh

Theo nitsch(1974) thi nhi¢t d6 lanh da dinh hudng lai sgi to va gl
trong phan bao nguyén nhidm tin ddu. Két qua tao ra 2 bao ti hay 2 @ bio
c6 nhan can bana, nhitng bao 1 ndy ¢d kha ning tai sinh thanh phéi cao
hom 14 nhitng 1€ bao ¢ nhan phdt sinh va phit trién, Tuy nhién nhiéu tac
gia khac (sunderland, 1980) lai phan ddi gia thiét nay trong truong hop
ddi voi laa, vi cho rang trrde Khi xir 1y thi hiu hét cac bao i da qua giai
doan phin bio nguyén nhifm lanh. Ong giai thich cd thé xir ly lanh d3
lam chdm qua trinh hda nau cia bao tir, Gin day nhat neudi ta cho ring
x1r Iy lanh khong nhimg lam ngimg hoat dong mot sé gen hoic e ché
chie niing ciia san pham gen (enzym chiu trach nhiém phat trién giao tu).
Nhitng bao tir duge xir 1y it phin héa va chuyén thanh hudng phat trién
bao tir thé ¢& 2 nhan can bang,

e) Thanh phan méi trudng

Méi trusng nudi cdy déng vai trd rat quan trong l3m ting hiéu qua
nudi cay. Thanh phan tdi uu ciia mdi trutmg tiy theo cdy trong tham chi
tiy theo ca kidu gen. M6t sb cdy yéu cAu méi trudmg nudi cay rat don gidn
chi cin chia dudng va mot s& mudi khodng can thiét 1a du. mot sb cly
khéc lai yéu cau thém ca auxin va cytokinin vio méi trudng trén méi cio
két qua.

Nhreu nghién ctiu cho ring néu nong @9 i6n NH " trong moi truong
cao &€ trc ché viée hinh thanh callus khi nudi cay bao tir dai mach. Chu va
cong su (1975) lai dé xuat khi nudi cdy bao phan hia nén dung moi trudng
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N6 chira nong do (NH,),SO, thap va KNO, cao. Thuimg mai truong cé
ham lugng nitrat cao va amoniac giam nhu mai truong BS va LS, sé& cho
két qua thanh cong hon.

Ngudi ta thay rang nhimg bang lta dugc xu Ii @ nhiét do &8'C trong
mdt tuan sau dé tich ldy bao phin, rdi nuoi cdy trong moi truong chia
thanh phﬁn mudi vo co ctia N6 con chit hin co cina MS ¢6 bd sung NAA
va kinetin sé thu duge t¥ 1¢ hinh thanh callus ting gap 4 lan so vdi nudi
cdy trong moi truong MS, Yeh va Tsay (1988) phat hién ring mudi vo co
clia moi trudmg N6 ¢6 tic dung lam chim qué trinh chuvén mau niu va
ting cudng su sinh trirdng ctia callus bao phin so v&i nuéi cay trén moi
trurong MS.

Néng do duong cao di kich thich viée tao thanh cay trong nudi cay
bao phan ctia nhiéu loai ¢y trdng dac bidt ddi voi cay ho Gramineae. Di
voi [ha, ndng do dudmg tdi wu theo cac tic gia khac nhau ¢ khac nhau.
Theo Chen (1978) thi ty 1& phdi hop giGa 6% dudng trong mdi trugmg tao
callus va 3% trong mdi truong tai sinh ciy <€ cho ty 1€ tao callus va cay
xanh cao. Tuy nhién mét sb bao cdo khic lai cho ring 6% dudng 13 hoi
cao 1én giam xudng con 4 - 5%. Li do tai sao phai cin ndng 46 dudmg cao
van chua 3, xong didu chiic chin 1a dudng da lam tang ap sudt thdm thau
trong mai trudng va kich thich qua trinh phén héa hat phan & nhimg giai
doan phat trién cia bao tir nudi cay.

Chat kich thich sinh trudmg cd anh huomg Ién dén két qua nudi cay.
Auxin, Cytokinin va abscisic rat cAn thiét cho viée tao caltus. K¥ thuat
chuyén tiép 2 (an cho thdy két qua cdy Jdn mét trong moi trirdng ¢d ABA
va 2 lan ¢6 kinetin s& cho ty 18 va téi tao thanh ciy cao (Inue vi Maeda
1981). 2,4 D va NAA ¢ tac dung tao callus nhung nhimg callus ndy lai
khd tao thanh cay so véi moi truomg chi cho thém NAA. nding db NAA
161 ru d¢é tao callus khoang 2mg/]. & nong do niy 1am qua trinh tao callus
va tai tao thanh ¢y tang néu nhir ting nong do kinetin. tuy nhién ndng dé
kinetin khong nén cao qua 2mg/1 vi sé lam tang tv 1¢ cdy bach tang. Ty I¢
phdi hop téi uu 14 2mg/t NAA vi Tmg/] Kinetin.

Vdi cac chat hitu co khac cling ¢o tac dung tot dbi voi nudi cdy bao
phan bang thuc nghiém téi thiy rang néu bd sung thém vao mai truimg
nuéi cay hao phan mat luong khoai tay thi ty 1¢ callus tang nén nhiéu lan
so v&i khong bd sung khoai tay.
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Agar va than hoat tinh

Thoi gian dau cac nha khoa hoe cho rang nudi cdy bao phan trén méi
truomg 16ng t4t hon mdi truong dac nguyén nhan do méi trudng 16ng thi
kha ning tiép xiic cua bao phan véi chat dinh dudng trong mbi truamg tht
hon va nhitng chét (e ché do bao phan tiét ra khi nudi cay ré dang bi rira
sach hon. Nhung sau d6 Horner va Pratt (1979) di phat hién ra rang mat
d6 bao phén dit trén méi truong 12 nhan td quan trong anh hudng téi két
qua nudi cdy. Viée phat trién kém ctia bao phan trén méi trudng dic 1a do
SUr ¢6 Mt cua cic chit e ché sinh truong trong ban than agar va néu loc
agar béng than hoat tinh trude khi sir dung hoac thém than hoat tinh truc
tiép vao méi triudmg nudi cdy theo agar s& kich thich bao phén phat trién
(Nakamura va Ttagaki 1973), than hoat tinh khong chi hip thu chét e
ché do bao phdn thai ra, nhiing chat c¢d sin trong agar ma con hép phu ca
nhiing hoocmon thire vat v ca nhing chit khic trong moi trudmg. Vi vy
ma mdt s loai cay trdng can chit kich thich sinh truong thi khi nudi cay
chiing ta khang nén cho than hoat tinh vao mai trudng nudi cdy.

f) Diéu kién nudi cay

Theo Maheshwari va cong sur (1980) thi dnh sdng va nhiét 46 ddng vai
trd quan trong dén su phat trién cta bao tir. Déi véi loa co thé tir tdi hoan
toan dén chiéu sang lién tuc trong subt qua trinh nudi cAy. Mat thi nghiém
5o sanh gitra diéu kién t5i hoan toan va chu ky 16 gio sang (2000 lux)/8
gids tdi cho thay difu kién 161 ¢4 dnh hudng tdt dén vidc hinh thanh callus.
Mac dau anh sang khong cin thiét cho viéc hinh thanh callus nhung qua
trinh tai sinh cay phai cn anh song va nguoi ta ggi yy nén dé cudong do
dnh sang ¢ giai doan tai sinh cay cao hon & caltus. Anh ang xanh (475nm)
va do 630nm ¢6 anh hudng rit tdt ddi voi nudi cdy bao phéan ngd.

Nhiét dd nusi cdy bao phén lia thuémg tir 25 dén 30°C. trong ngudng
nay phan (rng clia bao phén ting khi nhiét d8 tang tuy nhién kém thea ca
tv 1€ cdy bach tang ciling ting. Wang va cdng sur két luan n:“:ng viéc hinh
thanh cdy xanh hay cay bach tang cha yéu do nhiét do bat diu phat trién
bao 1ir chir khong phii & pha phan héa callus. Déi vai Hia my thi ty 1 tao
cdy xanh duoc tang I&n néu chuyén phdi nudi cdy hat phén tir nhiét do
27°C xudng 5 °C. Vi vay ma Chen va cong su (1982, 1993) da dé xuit dbi
v 1ia nén nudi cdy & nhiét dd thép hon m&t chut tr 20 dén 25° s& thuén
lgi hon cho qua trinh tai sinh cdy.



Nuéi city mé 18 bao thire vit | 95

g) Thanh bao phén

Cé rdt nhiéu bai bdo néu vai trd cua thanh bao phin anh hudng dén
két qua kich thich viéc tao cay don bdi trong nuéi cdy bao phin. O cay
thude la, nhitng bao phin dang chuyén mau niu & thoi ky cudi clia giai
doan nudi cdy ¢o tiém ning dé hinh thanh phdi hon 1a nhitng bao phin
chuyén thanh mau nau som. T¥ 1¢ phan tram cila nhitng bao phin chuyén
ndu trong hai tudn diu nuéi cdy rit thdp. Trong khi d6 ty 1é ndy cao ddi
v6i nhitng bao phan séng dai hom (Tsay 1982). Hiéu qua cua qua trinh héa
nau ciing cfing x4y ra dbi v&i nudi civ bao phin lda. Tsay cho biét. ndng
d6 chat khr tring cao va thdi gian khir tring dai di 1am tang qué trinh hda
nau va 1am giam qu4 trinh hinh thanh callus. chidu hudng nay ciing x4y ra
d6i v&i nudi cay bao phén ciia td hop lai Japonica va Indica. Nguyén nhan
cia sy giam kha nang hinh thanh callus 1a do qua trinh nau hda bao phin
sém, c6 thé d3 tao ra hgp chét quindn, mot chit dbe ddi voi bao tr. Ré
nhiéu bai bao khic déu cho rang két qua niy l1a do hoat déng clia mat sd
nhan td nim trong thanh bao phan. Plletier va Hami (1972) cho ring mé
thanh bao phAn ¢ chira nhitng diéu kién can thiét dé hat phan phat sinh
thanh phai trong nhitng ngay dan nudi cdy khi ma chang chua thé tyr phan
héa drgc. VAy chiic nang ctia thanh bao phin trong nudi cay la gi?

Pelleter va harm (1972) cho ri'mg, ¢6 mot nhin td kich thich nio d6
dwrge sinh ra tir thinh bao phén d kich thich hat phén phit sinh phéi. Theo
Dunwell (1976) thi sir can bing ve hoocmon trong thanh bao phan déng
vai tro quan trong cho qua trinh phat trién ciia phdi thude 1a. Mii (1976)
lai chi ra rang thanh bao phin d4 bi niu ¢6 anh hudng xau dén hat phén,
fam cho né khéng qua duoc giai doan khing khoang dé chuyén sang giai
doan phan héa phoi. Tsay va cang su (1986) lai chimg minh ring mé biéu
bi (epidermis) va ndi bi (endothecium) ctia bao phan nudi ¢y ¢6 thé tich
liy va van chuyén lipit va polyacchyrides cho bao fir & nhiing giai doan
nhit dinh trong thdi ky nudi cdy. Tsay va cong su (1981) phat hién ra ring
16p 1€ bao ting nudi (tapetum) phat trién tt 14 yéu té quan trong dé tao
phdi don bdi thude (4. Sunderland va Roberts (1977) lai cho ring khi 16p
té bao tapetum phén rd c6 thé cung cap dinh dudng cho bao tir phat trién
thanh phéi. Kohlenbach vi cdng sw (1978) d3 chimg minh ring trong
nudi ciy bao phén thudc 14, vat chit cua taperum d ¢6 tac dung tdt cho
su phat trién cua bao tir phéan lap. Ngudi ta cho ring 1op tapetum di cung
cdp dinh dudng cho bio tir phét trién trong cdy. Moss va Heslop - Harrison
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phét hidn ra ring té bao tapetum 6 ich bdi vi viée tong hop ADN xdy ra
nhanh o té bao da bdi hon 1a 1& bao nhi bdi do vy ching c6 thé sit dung
nhue 13 not du trit ADN khi ma nhu ciu dot xuat tang [én. Diéu nay co thé
do thanh bao phin da cung cdp ADN va mot sb vat chat khac cho té bao
sinh san dé nhan nhanh nhiing té bao ¢in thiét. Bai vay bién phap dé duy
tri bao phin lGa nudi cAy con tuoi fau dén tan khi bao uT ¢ thé tai sinh 12
khau quan trong dé nudi cdy bao phan thanh céng.

Trong nudi ciy bao phin mdt sé qué trinh nao d4 lam giam t6i thiéu s
oxy hoa phenol ¢ thé s& 1am tang mot cach dang ké kha nang tao callus.
Do vy ngudi ta dé xudt bang cach Jén dim bao phan vao méi trudng long
¢6 bd sung chit chdng oxy héa vao tuan diu thir hai ciia nudi cdy. Trong
budng nuéi ciy khong nén dé nhigt d6 qua cao vi s&€ 1am tang qué trinh
oxy héa phenol. Duy tri nuéi cdy trong didu kién t6i ¢d loi vi chiéu sang
da kich thich dé tao phenol.

h) Qua trinh phan hoa callus

Kha nang hat phian phin hda thanh ciy phu thude rét nhidu vao chit
lrong callus trude khi nd diroe ciy chuyén sang mdi truomg tai sinh cy.
Bai vay nhimg yéu 16 anh huong dén viéc hinh thanh callus c¢é anh hudng
quan trong dén qué trinh tai sinh cdy. Chen va cong sur (1986) cho rang
callis nao duogc tao thanh sdm sau 30-50 ngay dit cAy bao phén thi ¢6 kha
nang tao thanh cay xanh cao, vi nhiing callus hat phan th udng mat kha nang
phat sinh hinh thai rat nhanh trong qua trinh nusi cdy, Do vay Oono (1975)
va Chen (1977) dé xuat can chuyén callus sém sang mbi trudng (4i sinh.
Thoi gian cdy chuyén t6t nhit 13 sau khi callus duge hinh thanh 15 ngay.

5.3.5. Nhirng ton tai trong nudi ciy hao phin tao ciy don bdi
- Kha nang ung dung chira cao:

Maic da viée nudi céy bao phén (hat phén) dé tao thanh cay don boi
di dp dung thanh cong trong linh vuc chon tag gic"\ng cua mat sé loai ciy
trong. Nhung nudi cdy bao phan hién nay vin chua dap ung duoc yéu
ciu to 1én ctia cang tac gidng ciy trdng, vi k§ thudt nav mai thanh cong
& khoang trén 30 loai cta trén 20 chi. Didu nbi bat Ja thanh cdng nay mdi
cha yéu o cac chi va loai thude ho ¢ (Solanaceae). ho cai (Brasicaceae)
va hoa thao (Granineae).
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Thoi gian qua ngudi ta di tién hanh cac thi nghiém véi quy mé 16n
trén dbi tuong cay trdng ngii cbe thude ho hoa thio, nhung két qua mai
han ché & lta mi (Piquard, 1978) va lia nude (Niiseki va Oono, 1971).

Mudn g dung phuong phép don bai cé hiéu qua doi hoi phai c6 sb
fugng don boi 1én. Nhung dén nay ¢6 thé ndi ching ta chura nim dugc
chinh x4c yéu ciu dinh dudng cin thiét.

D6i vai thudc 13, mdi trudmg dinh dudng dé nudi bao phan rét don
gian gobm mudi khodng va dudng saccharose, khong can cac chit hitu co
khac va hooc mon sinh trirong (Vasit va Nisch, 1975). Nhung dé nubi cay
bao phin loa nude va lta my thanh cong, cac tc gia Trung Quéc phai
ding thém dich chiét khoai tdy con cé nhiu thanh phin chua duoc bit
td1. Mac du vay bao phén cac loai ngi cbe duoe nudi céy ciing chi tao mo
seo. dé c6 cay hoan chinh phai tién hanh tao chdi tir mé seo dé.

- Hién tuong bach tang trong nudi ca"y don boi

O cac dbi tugng cdy hai 14 mam nhu Datura, Atropa, Nicotiana,
Brassica... khi nudi cay bao phin, ciy don boi thudng phat trién truc tiép
1ir tiéu bao tir va it khi xudt hién ciy bach tang. Nhung & nhirng dbi trong
cdy mot 14 mam nhu lua nude (Oryza), loa my (Triticum)... Cay hoan
chinh phat sinh thong qua giai doan md seo thi ty 1€ ciy bi bach tang
chiém khé cao (20 - 30% hoi#c cao hon nita).

Ty 1é cay bach tang phu thudc vao:

a) Tudi mé seo: Cay chuyén tir mdi truong tao mé seo sang méi truong
tai sinh cdy don bdi. Cang cay chuyén mudn ty 1& bach tang cang cao.

b) Nhiét dd nudi cAy: Nhiét d6 cao thudmg lam ting s5 hrong cdy
bach tang.

Nghién ciru vé siéu ciu trac té bao (4 cay bach tang cho théy trong
tién lap thé cia cdy bach tang khong c6 ribosom. Nhu vay qué trinh
sinh tdng hop céc protein hodc cic tiéu phan protein cua lap thé nay
khéng hoan chinh, dn dén tinh trang lap v sic khéng phat trién thanh
luc lap dugc.

- Ngoai ra trong s6 cé thé don bdi thu dugc thong qua budce tai sinh tir
md seo da co mot ty [é dang ké 1a cdy nhi bdi (60%).
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5.3.6. Tinh toan hiéu qua nudi cay don boi
Két qua nubi cay duoc tinh theo mot s ty s6 sau:
a) Ty 1¢ bao phan tao callus va phai:

NAC + NAE
(R= ———— x 100
NA

CR Ty !¢ tao ma sco tinh theo %

NAC: So bao phAn (hat phan) co callus
NAE: Sb bao phan (hat phén) c6 phoi

NA: Téng s6 bae phan (hat phin) dugc ciy

b) Ty 1é bao phén c6 phéi (CE tinh theo %):

NAC + NAE

CE= — x100
NA

NAC: Sé callus
NAE: S§ phdi

¢) Nang suit tao callus hay tao phéi (PE):
NAC + NAE
PE= —

NA

Quan sat cua nhieu tac gia cho thay, dung nhirng cay me ¢d ngudn goc
tir nudi cdy bao phan i vitro. d¢ thu bao phan cho nudi cy tiép theo thi
ning suit tao callus va tao pho tang 1én dang ké.

[.0a mi: - Gidng-lun Cesar (2n = 42) cho CR=1%
- Dong ludng don bdi (2n = 42) cho CR = 10%
Thude la: - Gidng thuan cho CR=1.45%
- Gibng hdn hop cho CR =0, 55%
- Dong ludng don bdi cho CR = 4-20%

5.4. UNG DUNG CAY PON BOI

Thé dun bdi thue vit duoc s dung trong cac linh vuc sau;
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5.4.1. Nghién ciru vé phdi hoc thire nghiém:

Chi yéu trén cac doi tugng ma phdi phat trién truc tiép tir tiéu
bao tr trong nudi cAv bao phan thdng qua qué trinh sinh phoi don tinh
(androgensts).

5.4.2. Nghién ciru té bao hoc:

Cay don bdi ¢ thé sinh trudng va phét trién 16i giai doan ra hoa,
nhung bat duc. Khi nghién cinu qué trinh phén bio giam nhiém dau tién
cua té bao me hat phén ciy dom bdi, c6 thé phét hién duge nhiéu diéu ly
thi vé quan h¢ tuong tac gilta cac nhiém sic thé, boi vi bd nhiém sic thé
don bdi khong thé giam nhiém binh thudmg duge.

Nicotiana tabaccum = N. sylvestris X N. tomentomis

(2n = 28) (2n =24) X (2n =24)
(n=125) (n=12T)
Hop bao
(2n =125+ 12T)
Ludng hoi hoa
(4 = 245 + 24T)
(= Bd NST cla cay thudce 14 trong)

Vi du: Nghién ciru bo nhiém sic thé cay thube 14 (Nicotiana tabaccun)
nhi bdi ngudi ta thiy cé 48 NST. liic phan chia giam nhiém chiing ching
sip thanh 2 day. goi 1a day S va day T. Mdi day gdm 24 NST. Nudi ciy
don bdi ctia né ¢ sd lrong NST n =24 va theo d3i phan chia giam nhiém
ciia té bao me hat phan ciing thiy cac NST xép thanh cap: 12S + 12T, Di¢u
nay chimg to bd NST don béi cua cdy thude 1d ¢6 nhirng biéu hién nhu
mot bo NST ludng boi, vi cac NST trong dav S déu tim thay NST tuong
ddng wong day T. Pay 1a két qua rét phi hop vdi lich sir phat sinh ching
loai ciia ciy thude 14 trdng:

Nhu viy cay thudc 1a trong 12 mot dang tir boi, nhung khong hoan
chinh (allotetraploid). bicu hién 1a cay don bdi n = 12S + 12T bét thy do
khong phai tit ca NST cia bo S déu ¢6 NST tuong déng o bo T.
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Cay khoai tay (Solanum tuberrosum) ciing la mét thé ux bdi khong
hoan chinh.

5.4.3. Nghién cirn dot bién va di truyén

‘Trong bd gene don boi khong ¢éd quan hé tinh tro, 1&n ma chy con
quan hé bd sung giira cac gene, vi vay viéc nghién ctu chirc ning va mbi
trong tac gene duge don gidn hod ding ké.

5.4.4. Cii thién giéng ciy trong
§.4.4.1. Tao dong thuan

Thong thuimg bang phuong thic tr phdi néu mudn thu duge dong
dong hop tir ciia hé gen 2x thi phai qua 10 thé hé va bd gen 4x thi phai qua
30 thé hé. Bfmg nuoi céy don bai va da bdi chi can mét thé hé.

So sanh hiéu qua chon gidng bing cac phuong phap khac nhau:

- Cay wrthy :
FI1:Aa
F2:1/4 AA /2 Aa; t/4 aa

- Nuéi cdy don béi :
F1:Aas&cho 1/2Ava 1/2 a giao tbo dyc
I'DH: 1/2 AAval/2 aa

Néu s6 locus 13 10 thi tu phdi can 410 ca thé mdi cé mdt ca thé dong
hap (DH) 6 F2. Trong khi do don boi chi can 210 ciy dd c6 mot ca thé
dong hop.

Néu 56 locus 1a n thi don bdi cho phép ddng hop tir xuat hién theo tin
(J:2)n va phuong phap ¢b dién s& 1a (1/4)n, Pura thém cac hé $6:
NE + EC
P1:t3n so tao don béi = -
NA x f

P2: tan s6 nhi bdi héa thanh cong

P1xP2x(1/2)
= —

(1/4)
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Ty sd nay bidu thi két qua so sanh gitta phuong phap don bdi va
phuong phap cé dién.

Néu E > | phuong phap don bi hiéu hre hon. Bé duge nhu vay thi:

PLxP2>(172)

n cang I&n thi Pt x P2 cang nhé va nhu vay hice hue cua phuong phap
cang lén, Nhung vi gitta cdc gen ¢o su lién két v&i nhaw cho nén phai tinh:

Pl > P2 > (1/2)(n+tn")

n" : biéu thi su lién két.

- C6 thé thdng qua tinh toan dé chon phuong phap thich hop. vi du:

co 20 gen déc lap hoac lién két theo phuong thire tréi. siéu trdi, bang tinh
toan cho thay phuong phap don boi ¢ uu thé khi:

- Gen ¢6 tuong tac di truyén.

- Bd nhiém sdc thé rét dj hop.

G nhimg triémg hop tinh di truyén 4n dinh thi hai phuong phip
nhu nhau,

O nhiing truong hop tinh di truyén khdng 6n dinh thi phuong phap
don béi ¢ hiéu qua hon.

5.4.4.2. Tao cdy tic hat phin cua cic dong lai FI

K¢ thuat nudi cdy bao phan va hat phén trén méi truong tong hop da
duge str dung rong rdi vao nhicun muc dich khac nhau. Két qua cong b
gin day trén thé gidi ciing nhir trong nudc cho thay: phuong phap tao cay
tir hat phan clia cac dong lai F1 khdng chi rGt ngén thoi gian tao giéng ma
con don gian hda qué trinh chon gidng.

Theo so dd, bang phuong phip tao ciy tir hat phin s& nhan duoc
bon kiéu gen (genotype) dong hop khice nhau, trong dé xéc sudt xudt
hién kiéu gen chdng duoc ca hai loai bénh nAm (AABB) 1a 1/4. Néu so
véi phuong phap chon loc thong thudng thi xac suit xuat hién kiéu gen
AABB l1a 1/16

Vi dy: Mot gidng mang gen A chdng chiu mét bénh nam lai v mgt
gidng mang gen B ciing chdng chiu bénh do mot loai ndm khéc giy ra .
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Cav bo AAbL x aaBB  Cay me

Cav F1 A=Bb

L

AB Ab aB ab

Kiéu gen ciia hat phan
AR Ab aB ab
Kidu pen cua cayv ddn béi

| |

AABB AAbb aaBB aabb

Kiéu gen ciia eav nhi béi hod cé npudn géc hat phin

Mt khac. nha chon giéng sé khong thé phan biét duogc cay ddng hgp
AABB v6i cdc cay di hop nhir AABb, AaBb vi chiing déu gidng nhau vé
kiéu hinh (phenotype). Do do bit budc nha chon gidng phai tiép tuc chon
loc & cac thé hé tiép theo. Kinh nghiém cho thiy bang phuong phép chon
loc thong thudmg cho dén dai thir nam, ngudi ta van chua chon duge céc
dong ddng hop tar mong mudn & cac gidng tir thu phg"m.

Bang S. 3 Cic kiéu gen cua cay F2

N
w gen GT ddc
AB Ab aB Ab

~.

Kiéu gen GT cai

AB ABBA AABb AaBB AABb
Ab AABb AAbb AaBb AADbb
aB AaBB A2Bb aaBB AaBb

ab AaBb Aabb aaBb Aabb
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Truong hop tong quat, néu kiéu gen cia cay F1 ladi hop tir mot gen
dén n gen (cac gen ndy khang nam trén cliing MmOt nhom lién két) thi ¢ cay
F2 s€ phan ly tinh trang thco bang

Bang 5.4. Su phan ly tinh trang cla cay F2

| n 2n 3n 4n
— : 1 ; 3 4
2 4 9 16
3 8 27 64 )
4 16 81 256
12 4.096 531.441 15.777.216

n: S5 gen co chita cac alen khac nhau ¢ hai nhiém sic thé
dong dang.

2" Sé giao tir khac nhau vé hé gen (genome); hoac so kiéu
gen dong hop nhan dugce ¢ F2: hodc $é kigu gen dong
hop ¢o thé nhan duge bang phirong phap tao cdy tir hat
phan o F2.

3™ Sb kiéu gen khac nhan nhan o F2.

4. Tbng s6 kiéu gen nhan dugc o F2 theo ly thuyét.

Vidu & lGa c6 12 cip nhiém sic the 2n = 24. Néu 1t ca cac nhiém sic
thé ddng dang déu khong gidng nhau timg ddi mét thi & F2 ngudi ta s& thu
duge 531.431 kidu gen khic nhau, trong d6 c6 4.096 kiéu gen dong hop.
Vi viy, trong phuong phap truvén thong, nha chon giéng phai rit tinh té
va phai qua nhiéu thé hé mdi ¢o thé chon loc duge mot vai dang dong hop
mang nhimng dic diém mong mudn. Xdc sudt chon loc trong trudng hop
nay g F2 s& la: X= 1/16.777.216 (X 1a sé dong ddng hop tir can chon) so
VG trudng hop cay tir hat phan ¢o thé thu duoc 4.096 dong thudn khac
nhau: thi xac suit Ia X = 1/4.096.

Ngoai ra, ngudi chon gidng c6 thé dé dang phan biét cic kiéu gen
khac nhau vi & trang tha) dSng hop, cc dac tinh kién hinh duge biéu hién
ra rét. Nhu vay, bing phuong phap tao cdy tir hat phin ¢6 thé rit ngiin thoi
gian va don gian hda qua trinh chon gidng.
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Cho t&i nay ngudi ta di hiét hai trudng hop phat trién khac nhau cua
cy tir hat phan nudi céy in vitro:

| Cay xudt hién thing tir hat phin khong qua giai doan md seo

Vi dw: & cdc loai cdy ca Datura innoxia, thude 14 Nicotinna tabacum,
cai dav Brassica napus ...

2. Cay xuit hién tr hat phén qua giai doan mo seo

Vidy: & cdc loai bap cai Brassica oleracea, lia Oryza sativa, 10a mach
Hordeum vulgare, ngd Zea mays, lGa mi Triticum satium...

O thude 1a, ngudi ta cé thé tao cdy nhi boi bing hai phuong phap xir
Iy cay dom hoi bing colchicine (Tanaka M., Nakata, 1969) hoac:

1. Tao md seo tir cac bo phan khic nhau coa cay don boi

2. Tao cay tir ma seo trén moi truong thich hop

Phuong phap ndy dua trén hién trong trr da bdi héa cila té bao trong qua
trinh nudi ciy in vitro. Lan dau tién Nitsch va cdng su (1969) timg dung dé
nhan dugce cay thude 14 nhi boi tir md seo don bdi. Sau dé nhiéu nha khoa
huc khae cling dng dung phuong phap clia Nitsch dé nhén cac dong nhi
boi dong hap tir (Kasperbauer va Collins, 1972; Iman va Ternovski, 1975).
Nisch va Mitsuoka (1969), Niizeki va Oono (1971), Woo va Chen (1982)
di quan sat thiay md seo va cdy |ta tii sinh tir hat phan in vitro ton tai &
cac murc boi thé rat khic nhau. Két qua nghién ciru trén cay lita qua nhiéu
Jin quan st cho thdy mire bdi thé & mé seo méi xuit hién dudi 5 ngay nhu
sau: dom boi 78,38%; nhi bdi 11,74%, s6 con lai 12 md seo & cac mirc da
boi khac tir 3n dén 3n. Cay lia XuAt hién tir md seo ciing ¢ muc da boi
thé khac nhau, trong sb 168 cay nhan duoc tir hat phén c6 62% 13 cdy nhi
boi, 35% cay dom bdi, sb can lai 1a tam bdi. Mot sb tac gia khac ciing da
nhan dugc hon 30% cay nhi bdi tr nhién tir hat phan khi nudi ciy bao phan
1 vitro, Cac cAy nhi bdi nav 13 dong hop. cac thé hé sau dd rat dong déu,
gidng nhau va gidng cdy me & moi dac diém quan sat.

Keét hup v&i Vién Cay luong thic va Cay thire pham (B Nong nghiép
va Phat trién Nang thon). Vién Di truyén Néng nghiép da tién hanh nghién
cGru tao ciy lia tir hat phén cua cac dong lai F1 vy mia nam 1977, hat cia
cic cay nay da duoc thu hoach va gieo vao v miia ndm sau cling cho ra
cac ciy rat déng déu. Nhur vay, chi sau mot nam da nhan dugc phiédu dong
déng hop tir thh ce dong lai (B3 Nang Vinh va cs, 1979).
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5.4.4.3. Nghién civu 1o cdy tir hat phin cua cic gidng thudn

Két qua nghién ciru gin day cho thay mot sé gidng loa mic di da
duge thudn hda lAu nam va sinh san bang tr phai van co thé tdn tai @ miic
di hop tir nhat dinh. D3 nhin duoc cdc dong 10a khac nhauw tir hat phfin cud
cling mot gidng: gidng cudm va gidbng 63 - 83. Nuai cay bao phan gidng
cudm chiing t6i da Bao phan nudi cdy in vitro M6 seo In, 2n. 3a, 4n. Sn.

.. Cay In: Xir Iy colchicine Ciy 2n Cay da boi khac nhin duge mat sa
dong cudm khac nhau vé chiéu cao cav va thdi gian sinh tradng, ch daag
cudm hat ¢ rau rat dai. Nudi cdy bao phan gidng 63 - 83 chiing toi di
nhan duoc dong 63 - 83 tin, ra hoa két hat binh thirdong, chiéu cao ciy chi
bing mot nira so véi chinh gidng 63 - 83. Nhur vy, bing phuong phap tao
cy tir hat phin céc dong lai hodc tir cac gidng thuin, ngudi ta ¢é thé nhin
duoc cac dong dong hop tir khac phau (do phan ly hoae do 38t bién). Cac
dong nay c6 thé lam nguyén liéu cho nghién et di truyén chon gidng.
Nhiéu tac gia nudc ngoai cing thong bao nhin dugce két qua tuong tu.
Cac k¥ thuat gidng cay trong don boi thudng bao gdm chi mot chu ky tai
10 hop giam nhiém. Tuy nhién. nhiéu pham chit ndng hoc nhu ning suit
duge diéu khién bai da gen. Mat chu ky tai t6 hop thuong khong du cho
su cai thién cac tinh trang chét hrong nhu thé vi 18 mbi lién két giira cac
da gen s& khong giai phong tit ca bién di tiém tang trong khi lai. Dé vuot
qua sir bat lgi ndy, & Trung Qudc ngudi ta da phat trién phuong phap nuéi
cdy bao phin t& hop bing cach lai hitu tinh gilta cac kiéu gen khac nhau
clia cie cdy ¢6 ngudn gdc bao phin. Bao phén ciia thé lai thé hé F1 s 1a
nguyén lidu tao gidng 1y tuong dé phat trién s luong céc cay dong hop tir
¢ ngudn gde tir hat phia (thé don bdi kép-double haploid) trong dé céc
dic diém bd sung cia b me duoe tb hop trong mot thé hé.

Cac thé don boi kép ciing rAt hiru ich trong nghién ciru di truyén cila
céc tinh trang thudc vé pham chat Trong cac linh vare tao gidng ciy trong,
cac ca thé song don bdi c6 ngudn gbce tir nudi cdy hat phan biéu hién kha
ning bién dong di truycn (genetic variability) trong mdt pham vi tirong
déi rong. Bang phuong thirc cam ing don boi theo cich gap dot nhiém sic
thé, ngudi ta ¢ kha ning thu duoc cac cay duc riéng biét o cac loai khac
géc (dioecious species)
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Varieh A X Variety 8
AAbb aabB

F1 AaBb

Hon bdi héa (nubl cdy bao phin)

Bon b Ab ab AB ab
Gén Gbi dan b AADD aabd AABD aabb
Thi moi AADD

(The ta1 16 hop méi)

Hinh 5.2, Ung dung ciia hé théng gdp déi dan boi F1 trong viéc gidi phéng
cac thé tai td hap mai

5.4.4.4. Nghién ciru dpt bién, giy djt bién o cdc dang don bji v
chon loc

Nubi cdy va tai sinh cay tir cac dang don bdi khac nhau (hat phan,
té bao don, té bio tran. mé sca don bai) két hop voi k§ thuat dot bién va
chon dong ¢6 thé cung cap nguyén lidu quy cho nghién ctru trao di chét
va di truyén chon gidng. Vi té bao don bdi chi chira mét don vi gen nén
k¢ thudt dot bién cd thé lam thay ddi hoac mit chiic ning gen khdng c6
st bd tro clia cdc alen khac. Cac dot bién Jan do vay ciing duoc biéu hién
ngay tir ddu. Bén canh dé ¢4y nhi bdi tai sinh it cac t€ bio dom bdi s€ hoan
toin ddng hop va khdng bi kham nhir trong trudng hop xir Iy dot bién céc
dang nhi boi va da bds. Bfing k¥ thudt gay dot bién cac dang don b, co
thé chon ra cac dong té bao va ciy chng chiu doc td do ndm va vi khudn
gdy bénh tiét ra. cac dong té bao va cdy ¢o dot bidn sinh hoa hodc cac
dong té hio c6 kha nang san xuat mot luong 1dn san phim thir cap quan
trong nhu alcaloid, chat thom. cac loai nhira va enzim sir dung trong cong
nehiép. v hue. Nguoi ta di chon ra cac dong € bao chong chiu duoe céc
chat khane sinh, ddc té ndm va vi khudn gay bénh. Binding H., Bingding
K.. vd Straub J. (1970) d3 nhdn dugc md seo chéng chiu streptomycine
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khi nudi céy Petunia hybrida don boi. Carlson (1973} ciing da tao dugc
dong té bao chdng chju chit tuong tu methionine (methionine analogue)
la methionine sulphocimine, cé cau triic gin véi déc t cua vi khuan gay
bénh Pseudomonas tabaci. Cay tir dong té bao chdng chiu nay di co kha
nang chéng bénh t4t hon ciy binh thudng. Maliga va cong su (1973)
cling cong bd tao duoc cdy chdng chiu streptomycine tir md seo don boi
thude 1.

Nguri ta cling da tao duge cic dong dot bién sinh hoa. Tulecke (1960)
lin du tién tich duoc cdc dong ddt bién hat phan di dudng arginine bang
nubdi cay hat phin cay Ginkgo trén méi triromg c6 chira arginine. Wildholm
(1972) da tach ra cac dong té bao ca rbt va thude 14 chémg chiu mét vai
dong dang cua axit amin. Cac dong thude 14 chon dugc ¢ kha nang téng
hop L - tryptophane gép 18 lan té bao binh thuong.

Nhu ching ta di biét hat cua da s cdc cdy lrong thuc thuong thiéu
mot hay vai axit amin nhu tryptophane, lysine, threonine, methionine la
cac axit amin rit quan trong déi vai ngudi va dong vat (Nelson. 1969).
Vi vy, viée chon ra cac dong dot bién sinh héa gidu axit amin & cac
cay lramg thure la rit quan trong va ¢ thé thire hién dirge bang phuong
phap gy dot bién vi chon dong té bao (S. C. Woo va C. C. Chen, 1982).
K¢ thuit nay di dugc (ng dung rong rdi trong nudi ciy té bao cay
dugce hiéu.

Phuong phap nudi cdy mé va té bao don bdi két hop vai ky thuat gay
d6t bién va chon dong htra hen nhiéu img dung quan trong trong nghién
ctru di [ruyén chon gidng. Song phuong phap nay con vap phai mét sé kho
khan nhir ty 1€ 1ai sinh cdy tir hat phan néi chung thap va nhiéu dong té bao
chon loc duge voi nhitng dac tinh quy nhung chua tai sinh thanh cay, Mot
khi nhimng khé khan d6 duogc giai quyét thi gia trj thuc tién cia phuong
phip nay s& rat kha quan.

Chon loc cac dot bién khang bénh la mdt hudng nghién ciru quan
trong trong cai thién gidng cay trong. Cay don bdi cung cap mot hé thong
twong ddi d& dang cho viéce tao ra cdc dét bién. Vi thé, ching duoc tng
dung dé chon loc nhanh cac dot bién mang tinh khang bénh. Nguoi ta da
nudi cdy bao phin dé chon dot bién khiang bénh den cudng hoa (black
shank) & thudc 1a va khang bénh ndm vay (Fusarium graminearum) &
lha mi.
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5.4.4.5. Phdt trién cdc dong vo tinh o cdc loai cdy thin g lau nam

Mot sb tac gia Trung Qudc di thu duoe cay cao su ¢ ngudn gde hat
phan cao hon 6 m 1 nhimg cay sau dé cd thé nhan bang phuong thire nhén
gidng va tinh, Vi du tuong tu la cay bach duong, cdy mam don bdi duge
ding d2 chon loc céc kiéu gen monz mubn, va duge gap dai (e nhién thanh
cy nhi boi sau 7-8 nam. Cac cay don bdi nguon gdc hat phin ciing d thu
duoc & mot loai cay thin gd lau nam nhu desculus hippocastatnum, Citrus
microcarpa, Vitis vinifera, Malus prunifolia, M. pumila, Luchi chinensis,
Euphoria tongan, Ponicirus trifoliata, Lycium halinifolium, L. barbarium,
L. chinensis va Camellia sinensis.

5.4.4.6. Chuyén cic gen ngoai lai mong muin

Théng qua qua trinh lai va nudi cdy bao phin, phuong thire tao gidng
cay wdng hat phan tiéu chudn ¢6 thé dugc phit trién & tha dé chuvén cac
gen cho nang sudt cao va khang bénh khé héo

5.4.4.7. Thiét 1ap cdc dong 1€ bio don bji va nhi bji ciia cdy hat phin

K% thuit nudi cay bao phin duoc sir dung dé tao dong té bao soma
don boi va nhi bdi cua cdy hat phén & lua mi va ng6. Tuong tu, ddng thude
1a don boi khang methionine sulfoxomide (MSO) da duge chon loc, dong
nay déng nhit ki¢u hiah va ¢ hidu luc ddi vai dde t6 duce san xuit do tac
nhan gay bénh Pseudnmonas tabaci.

5.5. UNG DUNG KY THUAT DON BOI TRONG TAO DONG
THUAN & NGO, LUA

5.5.1. Cay lja

Nha ki thuat nudi cdy bao phdn la co thé mit ngan thdi gian chon
giéng méi xudng tir 4 dén 6 thé hé va tao ra hang loat cac dong thuan mdi.
Trung Qudc 12 mdt trong nhing nude dhu tién trién khai cong nghé don hot
trong tao gidng lva vdi quy mé 1én. Vio nhimng nim 1976, nhimg gidng
la du tién tir chon gidng don béi kép di dugce san xuit throng pham
(Yin cs., 1976). Hang tram gi(}ng lia méi dwoc tao ra va trdng tréndién
tich hang triéu hecta (Jia S.R., 1992). Tai Triéu Tién, k§ thudt nudi cﬁy bao
phan da tao ra 24 gidng 1ha Win moi (Jair ¢s.. 1997; Sasson. 1993).
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Thanh tuu nudi cdy mé hia hen nhidu trién vong di voi chon tao
gidng lta 1a tai sinh cay laa tir nudi cly hat phan tach rdi & ca hai dang
lia nude Japonica va Indica do Raina va Irfan cong bé gin div (Raina va
frfan, 1998). Trén 500 phdi da dwoc tai sinh tir khoang 80.000 hat phan
nuéi cdy trong dia petri dudng kinh 3,5 cm. Rét nhiéu céy da duoc tai sinh
tu hat phén. Pay ta mot tién bd k¥ thuat dac biét quan trong ¢ ciy ngil
che, ¢6 thé ma ra trién vong mdi trong chon tao gidng 10a bang k¥ thuat
dom bo1 va ky thuat gen. Theo ly thuyét, tir mot cap la lai F1 ¢6 thé tao ra
4.096 kiéu gen ddng hop khc nhau tai sinh tir hat phan in viro (D3 Nang
Vinh va Phan Phai, 1996). Ky thuit nuoi céy hat phfm tach rai hara hen ¢d
thé tao ra vo sé céc ngudn gen da dang cho chon giéng O nuie ta, cdng
nghé don bdi dugc ap dung véi hai muc tiéu chinh sau:

- Cb dinh uu thé Tai thong qua viée rit ngan thoi gian tao idng thudn
chiing bang phwong phap nubdi cdy bao phan con lai F1

- Tao dong thuan c¢o nhimg dac tinh thich nghi véi thy phan chéo va
mang gen két hop rong

Tai Vién Di truyén Nong nghiép. phuong phap nudi cdy bao phéin két
hop v6i chon dong bién di 3 tao ra 50 dong bét duc duc cam ing nhiét
do (TGMS) mai, trong dd 5 dong da duce xac dinh 12 ¢é tinh bat duc on
dinh, ¢4 wru thé lai cao khi lai tao va dang duoc st dung trong chon gidng
[Ga lai hay dong.

Bing phuong phap nudi ciy bao phan d4 tao ra 12 dong gidng thuin
6t thé lai gin twong duang con lai F(. Cac dong gidng cb trién vong
gom: DT26. DT29, DT32, J1, AC22. AC23. AC24. AC25... dang duoc
khdo nghiém. Nh& nudi cdy bao phin hia cé thé rat ngan thdi gian chon
gidng mi xudng tir 4 - 6 thé hé. K¥ thudt don bdi in vitro ciing dang duoc
trién khai manh trong chon gidng & Vién lta Déng bang Song Cirn Long,
Vién Cong nghé sinh hoc, vv...

Hién nay, cdng nghé nudi cay bao phan va hat phan tach r&i duroe
diing phd bién cho cac muc dich sau:

- C4 dinh uu thé lai va cac gen hiru ich

Thong qua ky thuat nudi cdy bao phin, nguti ta ¢6 thé ¢ dinh uu
thé lai va cac gen hitu ich tir con lai F1 ¢ uu thé lai cao, 1am ting ning
suat [Ga (M.S. Swaminathan. 1995; Chen cs., 1978; Narayanan cs., 1996;
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Siddiq cs., 1994; Rangasamy, 1994, 1996; Zhu De Yao, 1998). Nudi c{iy
bao phan 10a lai Indica/Indica da thu duoc cac dong ¢6 nang suét cao hon
bd me va bé’mg 93.2% so véi con lai FI (Batachandran cs., 1994).

- Tao cac dong bat duc duc méi va cac dong mang gen két hop rong
cho tao giong l0a la)

Duy tri tinh trang bit duc duc va kha ning két hgp ciia dong thuan 13
yéu td tién quyét trong tao gibng 10a lai, Hién nay, san xuit 102 Jai & nude ta
van phai phu thude rat Ién vao nhap khau gidng lai tir Trung Quéc. Bé tao
ra cac dong bat duc duc méi, cac dong B tiém nang va rit ngin qua trinh
tao gidng. ngudi ta da két hop lai, lai xa v&i nudi cdy bao phin (Dalmacio
¢s.. 1995: Quing and Fan, 1990). Két qua nhiéu cong trinh cho théy ky
thuat nudi cay bao phén cua con lai Japonica/Indica, Javanica/Indica la con
dudng nhanh va ¢6 hiéu qua dé phat trién cac dong phuc hdi mang gen két
hop rong trong tao gidng Ma lai (Yan J. Q cs.. 1996; Virmani, 1996).

Pé chon tao cac dong bat duc duc nhan véi cac nén di truyén khac
nhau, nudi ciy bao phin con lai FI mang gen bit duc duc nhén sé& cho
phép tao ra cac ddng thuan bét duc duc nhin méi chi sau mét [dn nuoi cdy
bao ph'fm (Nin Jin ¢s., 1997; Q.R. Chucs., 1998a, 1998b).

- Lai xa k¢t hop vai nudi cay md te bao trong chon tao cac dong khang
© sau bénh va cac diéu kién bat thuin cia méi trrong:

Ngaudi ta di tao duoe cac con lai khac loai dé chuyén gen khang tir
lha dai vio la trdng. Tuy nhién, kho khin gap phai khi lai 1a tinh khéng
tuwong hop. Phuong phap ctru phdi va nudi ciy bao phian da cé hiéu qua
trong viéc tao ra cy tir cac cap lai khac loai. Bang phuong phap nay ngudi
ta di tao duge gibng 1ha ¢6 gen khang chuyén tir lia dai O. officianlis
va Q. austrasiensis, khang véi ba biotype cta riy nau (Jena and Khush,
1997: Multani, 1994). Tuong tu, c¢ic gen khang bénh dao 6n, bac 14 da
duge chuyén tir O. minuta dé cai thién ngudn gen khang bénh dao 6n, bac
la da duge chuyén tir O. minuta dé cai thién ngudn gen cua la (Brar and
Khush, 1977; Batachandran cs., 1994).

- T6i wru hoa méi truong nudi cdy bao phin chon tao gidng ha hat dai
chat luong cao:

Tai trudng tdng hop Louisiana (M§), ngudi ta di xay dung “Chién
luge chon gidng a hat dai wu viét cho mién Nam nudc My bang nudi
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C'fiy bao phén Iha. Cac giéng [Ga hat daij co kha nang tai sinh véu, ty (&
0,5%. Béng t8i wn hod mai trwdng nudi cay. hang nam hop d3 tao duge teén
8.000 dong thuin don boi kép tir nudi cay bao phan coa ce cap lai F1 hat
dai. Muc tiéu la chon ra cac giéng haa hat dajs ¢o gia tr thuomg mai cao.

Nhicu dong to ra co chat lugng hat cao, chéng chiu bénh dao 6n tat
hon va ting nang sut so v&i dbi chirng, ¢6 dong tang 25% nang suat (Chu
v CS. 1998; 2000).

- Ky thuat nudi ciy hat phin tach roi & fua

Hién nay nudi cdy hat phin tach roi dang thu hit sy chd y cua cic nha
nghién ctu do hi¢u qua cao. Quy trinh ¢ thé 1a tai sinh cay truc tiép tir
hat phin (Mahdal ¢s. 1996: Zhuo cs, 1996) hay tai sinh cdy thong qua giai
doan md seo (Wang ¢s, 1993). Raina va Irffran (1998) cho biét tir mot dia
petri dudng kinh 3.3 ¢cm di tao duge 500 phai tir cdc hat phin Wia nudi cdy
hat plidn tich rai. K¢ thuic nedi cAy hat phén tach roi két hop véi phuong
phap tao phdi vo tinh trong cac bioreactor chic chan s& mo ra trién vong
Iyn cho k§ thudt chon gidng trén quy mé 16n.

- Nubi cdy bao phin két hop véi cac chi thi phan ti (CTPT) d¢ tao
ddng thuan va chon dong. gidng mang gen khang siu bénh:

Phuong phap chon gidng nhd cac chi thi phin tir (marker-assisted
selection-MAS) 13 mit phuang phdp chon gidng méi dang dp dung kha
rong rii & nhiéu cay trong. Phuong phap nay cho phép xac dinh nhanh,
chinh xdc sy ¢d mat cua ciac gen mong mudn, do vay cé thé hd tro cho
chon gidng. Chon gibng nhd chi thi phin tr khic phuc duge han ché cia
cac phuong phap truyén thdng, tiét kigm cong stre va rit ngan dang ké thisi
gian tao gidng mdi. N6 dac bict ¢6 hidu gui khi ta phai quy tu nhiéu gen
(k& ca cac gen 1an) vao mot gidng ma cac phuong phap chon dong theo
ki¢u hinh truyén thdng gap rat nhiéu kho khan, tham chi doi khi khong thé
thue hién duoe.

Bénh bac 1a gay ra bdi Xanthomonas oryzae pv. oryzae (Noo) [a mot
trong cac bénh nguy hai nhit & lha. Ngudi ta da sac dinh duoc it nhic 18
gen khang bénh bac 14 la (Konoshita, 1091). Gen khang bac 14 Xa 21 1a
mat gen trdi. cd ngudn gde tir gidng lia dai O. longistaminata duoc chuyén
vao cac gidng liia Japonica (Song cs., 1993) va cac gidng Indica (Tu cs.,
1998). Huang va cdng sy da quy tu bon gen khang bac 13 Xa4, Xa$s, Xal3l
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va Xa21 vao gidng lia NH 56. Két qua gidng nay di to ra khing bénh bac
|4 t&t hon so v&i gidng IRBB21 ¢hi mang mét gen Xa2l. Gen khang bénh
dao 6n o lia va sb chung ndm gay bénh dao 6n hét sirc da dang. Konoshita
(1991), Mackilf va Bonman (1992) cho biét cé 30 locus gen khing dao 6n
¢ a. trong 36 20 locus khdng bénh chinh va 12 locus chinh khong allen
véi nhau. Nhitu giéng khang bénh dao 6n di dugc xac dinh va tao ra nhu
gibng té ©€p cua nudc ta mang bén gen khing bénh dao 6n, gidng 5173
chita gen Pi- 2(t) khang bénh dao n; gidng IR20 c6 gen Pi-20, gidng TR64
c6 gen Pi-20 va gen Pi-ta. Cac gidng nay di gép phan ngan chan bénh dao
on & nhiéu noi. Pé phat trién cac giéng lna chiu han, viéc nghién citu cac
dic diém cua ré lda: mat do, d sau (Fukai va Cooper, 1995), kha ning
diéu tidt 4p sut thim thiu 12 rit quan trong. Viéc 1ap ban dd phin wr loa
ién quan dén cic dic diém <6 loi cho tinh chiu han cua r& da duge tién
hanh & mét & phong thi nghiém (Yadav cs., 1997; Champoux cs., 1995).
Tir nhing céng trinh ndy, budc dau d3 xac dinh mot s& chi thi phan tir lién
quan dén dic diém 1 ¢d \gi cho tinh chiu han, ddc biét 13 dé dﬁy, dd an
sau, ty 1& ré an sau/than... Cac chi thi niy c6 thé dung trong chon gidng voi
su tro gitp clia marker phan o

Cac budc chon gidng c6 thé tién hanh theo trinh tu sau:

- Lai giéng c6 cac dac tinh néng hoc va chét hrong t viét vai giéng
mang gen khang dé tao ra dong lai F1

- Nudi cdy bao phan con lai F1, tao ra dong thudn véi cic dic tinh
khdc nhau

- Sur dung k¥ thuat chi thi phén tir dé chon cdc dong thudn mang gen
khang bénh

- Khao nghiém céc dong thudn chon loc trong nhiing diéu kién san
xuir khac nhau dé chon gibng tét, khang bénh.

5.5.2. Cay ngé

G ngd. viéc (tng dung k§ thuat don boi trong thire tién chon tao gif)ng
con dang gap nhiéu khé khan va han ché:

- Kha nang ti sinh ciy tlr bao phin va noin nudi cdy in vitro noi
chung con thip va phu thude rat nhigu vao kiéu gen (genotype). Mot s6
gidng ¢d phan dng trong nudi cay rat cao, nhung hau hét cac giong déu co
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phan tng thip hodc khong phan tmg. Hiéu qua tai sinh ciing dat thap, chi
3-5% phoi ¢4 thé tai sinh thanh cay.

- Tén suét céc cdy don bdi kép thu duge tir nudi cay bao phén rét thap
(chi 20% sb cay thu duoc 1a don bdi kép). Kha nang lam nhi boi hoa cac
cay dom boi dé thu nhan cac dong nhi bdi ddng hop con rat thap.

- Phuong phap nudi cy noin chura thy tinh ¢4 thé 13 mdt phuong phap
thay thé khic phuc duoc mét sb han ché trong nubi cdy bao phén. nhung
con rét it nghién ctru theo hudng nay.

Mac di vay, k¥ thuat nudi céy bao phén ngd dé thu nhan cac dong don
boi kép da duoc tmg dung thanh cdng & mdt sb mrdc. & Trung Quéc, hon
100 dong thuan di thu duge tir 30 t6 hop khac nhau (Wu va cs., 1983), mat
s& gibng durge 4p dung trong tao gidng lai va da duge sir dung trong san
xuat nhu AC 4115, Elite DK 524... (Genovesi, 1987).

5.5.2.1. Cdc giai doan phit trién khdc nhau ciia hat phin ngd

O mirc 46 in vivo, tiép theo san qua trinh phan chia giam nhiém cia
t€ bio, cac hat phin don bdi don nhéan duge giai phong ra khoi t tir roi
trai qua hai 1An phan bao nguyén phén dé thu duge mot hat phén ba nhan
(Pescitelli va Petolino. 1988). Giai doan don nhin sém cé dic diém kich
thudc nhan tuong d6i 1n chidm 1/3 dén 1/2 thé tich té bao. Dén gitra giai
doan don nhan cac hat phan c6 kich thudce 16n hon, nhan nhé hon véi su
hinh thanh ctia khéng béo trung tim 16n, nhan bi diy vé phia déi dién vdi
18 hat phan (pollen pore). Dén cudi giai doan don nhan té biao hat phin ¢6
thé tich tang 1én va trai qua 1an phan bao nguyén phan lin thir nhit. Dén
dau giai doan hai nhén, cic nhén gidng nhau vé kich thudc nhung ngay
sau d6 bat dAu biét hod, nhan sinh dudng c6 kich thude 16n hon. Tdi cudi
giai doan hai nhén, nhan nay di trG dén phia dbi dién va ndm gan 13 hat
phin, nhan sinh san di trg vé phia 15 hat phén rdi trai qua sy phan bao
nguyén phin lan thir hai dé thu duroc mét hat phan ba nhén.

5.5.2.2. Phdt trién ciia hat phin trong nudi cdy bao phdn in vitro

Trong k¥ thuat nudi cdy in vitro, cic ciy don boi ¢d thé hinh thanh
truc tiép théng qua phét sinh phdi hodc gidn tiép qua hinh thanh mé seo.

Trong qua trinh nudi cdy bao phén in vitro, chi mot ty 1& nhd cac hat
phén trai qua qua trinh phét trién thé giao t& in vivo binh thudng. Trong
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nhiing gidy diu tién clia nudi cdy bao phan cdc hat phan bit dau truong ién,
sat 4 mot phin 16n hat phin bat dau chét. Trong tuan diu tién, ty 1¢ hat
phin sdng sat giam di tir 80 - 90% xudng 10% thap hon (Pescitelli va cs,
1690). Trong sd cac hat phén séng sat, mat 6 hat bit dau trai qua su phan
chia nguyén phan. Sau nhiéu 1dn nguyén phan (ién tiép, cic hat phin phat
trién thanh cic cdu tric da bao ma via nam trong vo hat phin nhimg cu
tric nay dugc goi la “nhimg hat phin phit sinh phéi thuén tuy™ (Pace v cs
1992). Sau giai doan niy céc cau tric 1€ bao da nhén ting trudng vé kich
thude va tich khdi vo hat phan. Cac can triic phat sinh phai duge tich ra
hodn todn va duoc bao boc bai 1ép 1€ bao ngoai vi. Cudi cung 1a cac ciu
tric tuong tu phdi (embryo like structure ES) da bao hinh thanh.

Nubi chy bao phin phai chon ding giai doan phét trién thich hop
cua hat phian d¢ ¢d thé thu nhan ty 1€ tii sinh va sb lugng céa thé tr nhi
bdi hod (dong don bdi kép) cao. Giai doan nudi cdy hiéu qua nhat 1a giai
doan té bao hat phz‘in tr té bio don nhén sém dén dau giai doan hai nhan.
Cac hoa duc duge tach khai cdy cho bao phin (donor plants) khi phén
Ién cac hat phan dang phat trién tir gitra dén cudi giai doan don nhén
(mid- to late uninucleate stage). Thong thwong cac bao phén dugc xu ly
nhiét do lanh trudce khi nubi cfi),: Sau giai doan xu ly lanh cac bao phan
chira céc hat phin ¢ giai doan giira hodc cudi giai doan don nhin dén dau
aiai doan bai nihan dugc tach khoi hoa va cﬁy {én moi trudng tao ciu triae
phoi (induction medium - ky hiéu IM). Cac bao phin chira cic hat phin
& nhitng giai doan ndy duoc xem la thich hop nhat cho qué trinh sinh san
don tinh duc in vitro. Sau khoang 4 - 6 tuan nhimg cau tric phoi diu tién
xuit hién va xuat hién nhiéu. Céc cAu trac phdi nay khi dat kich thude
khoang 2 - 3 mm duge chuyén thing sang mdi truomg 141 sinh dé phat trién
thanh cay hoan chinh (tai sinh true tiép). Mot cdch khac, cac cu tric phoi
6 thé dung dé tao md seo ¢b kha nang tai sinh cay hoan chinh (tai sinh
2idn ticp Jqua giai doan md seo). Pé tao nén cac cdu triic md seo c6 kha
nang 1 sinh cdy, cac cau triic phdi co thé duge chuyén sang méi trudng
chira 2,41 va mot lugng BAP thich hop. Sau khi chuyén sang mbi truong
141 sinh cac md seo phat trién thanh cdy hoan chinh. Tai sinh gian tiép dé
ding tao ra su phat trién ciia nhigu cay non (Ur ciing mdt méd seo co ngudn
géc tr mot hat phén.

Mot quy trinh nudi cdy bao phan hay hat phan tich roi vé co ban ¢
thé chia 1am ba giai doan:
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1. Giai doan 1ao chu tric pho1 tir cac hat phin nuéi cdy. Céc ciu tric
phoi nay sau dé c6 kha ning phan chia té bao va biét hoa co quan hinh
thanh ciy hoan chinh trong nhitng diéu kién thich hop.

2. Giai doan biét hoa co quan va tai sinh cay don bdi tir cac cAu trac
phi (giai doan tai sinh).

3. Giai doan ludng bdi hoa b nhiém sic thé cua cac cdy don boi tao
thanh cay don bdi kép (doubled haploids) déng hop tlr cing ngudn gen.

Céc phuong phap nham giam ty 1é chét ctia hat phan thudng gép phan
nang cao tan sd tao ciu tric phdi. Thong thuang mot hat phin don 1é s&
hinh thanh mét ciu trtic phdi nhung ciing ¢é trudmg hop mot hat phan hinh
thanh nhiéu c4u tedc phoi.

Viéc nghién ciru va tmg dung k¥ thuat nudi ciy bao phan & ngb ciing
d3 thu hut duge mdi quan tam cua cac nha khoa hoc trong nude (Lé Huy
Ham va cs, 1995, 1998, 1999). Trén co s& d6. viec nghién ciru tdi tru hoa
cac diéu kién nudi cay 1a can thiét doi vdi'chu(mg trinh nghién ciru chon
va cai tao gidng, nghién cim di truyén va ky thuat gen ddi vdi cay ngd &
Viét Nam trong that gian 161, phuc vu dic Iwe cho viée tao gidng ngd mdi,
dic biét la ngo lai.

Vao nam 1998, trén co so cdc gibng ngd CM2. CM8, Vién Di truyén
Nong nghiép da hoan thién quy trinh nudi céy bao phfm vdi tan s tai sinh
cao (30-80%). Véi quy trinh ndy, thai gian tao dong thuln rat ngén tir 5
- 8 thé hé ngoai ddng rudng xudng can 8 thang trong phong thi nghiém.
Vién da tiép tuc nghién clru d4p dung quy trinh nay dé san xuat cc dong
thuan cho san xuat. Cac nghién ciru tap doan ngd Viét Nam da chi ra rang:
cac glong ngo Viét Nam nhin chung ¢é phan g thap trong nudi cay bao
phan. do d6 cin phai cai tién quy trinh va nang cao phan tg cua cac gidng
ngd Viét Nam (L& Huy Ham, D3 Nang Vinh va cs. 1995, 1996, 1997). Cac
nghién ctru tiép theo tién hanh tai Vién Di truyén Néng nghiép cho thdy
c6 thé ning cao hiéu qua nudi ciy bao phan bang cac phuong phap sau:

- Nang cao hiu qua ciia nudi ciy bao phin bang cai tién quy trinh

as K ) , A S . . 4 . » .
nudi cay: nhu xir Iy nhiét bao phan trude va sau khi cay, xu ly mannitol,
cai tién quy trinh tai sinh cay tir phdi trong nuéi ciy bao phin..), cai tiéa
thanh phan moi trudng mubi khodng, cac bd sung hiru co...). Mdt trong
cdc cdng trinh nay di duoc trao gidi cia Hoi cac nha sinh hoc Chiu A
Thai Binh Dwrong trong hdi thao tai Hong Kong thang 7/1996, sau dé duroc
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danh gia xuit sic tai Ho) nghi Néng nghiép toan qude & Thanh phd Hé
Chi Minh thang 9/2000. Dac biét. cac nghién citu gin day nhét tién hanh
tai Vién Di truyén Noéng nghiép di phat hién tac dung cua tir trnurong cd
thé tang hiéu qua nudi ciy bao phan ngd 1én 3 lan. Pay ciing la mot trong
nhimg nghién ctru dau tién trén thé gidi trong linh vyuc g dung tr trudng
vao cong nghé té bao thuc vat (Lé Huy Ham, B3 Ning Vinh va CS, 2001(:
“Nghién ciru hoat tinh sinh hoc ciia nude nhiém tir, dung dich hoat chit
sinh hoc trong mdi trudong nhiém tir va (mg dung trong san xuét phuc vu
nghanh ndng nghiép” - dé tai phdi hop Vién Vit Iy ing dung & Thiét bj
khoa hoc va Vién Di truyén Néng nghiép thang 1/2001). Cac nghién ciru
nay da khang dinh tiém nang cai tién va nang cao hiéu qua cda quy trinh
nudi ciy bao phin ngd, img dung 6 hiéu qua cho chon gidng & Viét Nam .

- Ning cao hiéu qua cva nudi cdy bao phén bing phuong phap di
truyén: Cac ghién citu tién hanh tai Vién Di truyén Nong nghiép trén mat
s6 gidng ngd cho thay lai hiru tinh gitra cac gidng ngd ¢6 phan Gng thap
Vi giéng ngod ¢6 phan dng cao trong nubi céy bao phén cothétaora giéng
ngd va cac cap lai F1 ¢6 phan img cao, ning hiéu qua nudi cdy bao phén
lén hang chuc ldn (Lé Huy Ham, DA Niang Vinh va cs 1999, 2000; Hoang
Thuy Dwong. 1999). Vién d3 sir dung sa dd lai dé tao ra mot loat cac dong
ngd Viét Nam ¢6 phan Ung cao trong nuoj ciy bao phan.

5.5.2.3. Tao dong thuin bing sir dung dong kich tao don bji:

Bén canh viéc nghién ctru tao dong thuin bing nudi cly bao phz"m,
Vién Di truyén Néng nghiép di s tip va nghién ctru cac dong kich tao
don bdi sau:

+ Cac dong kich tac don bdi due: Line Ig! Ri- nj/ig 1 Ri-nj; Line Ig
Maitainer ; Line 1873-7 fertile 1g/ig X (N) ig/ig; Line 182 FI [g/ig X (N)
ig/ig (ACR-nj/ACR-nj): Line Kindiger [g Maitainer: igl igl B-3Ld Igl -
Ri-nj.

+ Cac dong Kich tao don bdi cai: Stock 6 Rig-col.sant; Stock 6 Ri-nj
B1P!l/same; Coe Stock 6 ACR-g Colored scutelum; (Coe Stock 6 C/C-1
wx AR) X same.

Cac nghién ctru tién hanh trong nam 1999 - 2000 cho thay cac dong
kich tao don bdi trong nhirng diéu kién thich hop c6 thé tao ra 3-5% hat
don bai. Hién nay, Vién Di truyén Nong nghiép dang két hop vé&i nha khoa
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hoc My - Bryan Kindiger - tac gia cua mdt s6 dong kich tao don boi dé
chuyéen cac gen kich tao don béi vao cac giong ngd ¢6 nguon gbe ndi dia.

5.5.2.4. Nuoi cé'_v nodn chwa thy tinh:

Vio ddu nam 1932, White da tién hanh nudi cdy noin cua cdy
Antirrhinum. Tiép d6. mdt s6 nghién ciru nudi cay nofn chua thu tinh &
mdt vai cay trdng khae nhir Cooperia pedunculata ciing dugc tién hanh
nhing khong thu ducc két qua (Maheshwari. 1938: Maheshwari va Lal.
1969). Dén nam 1964, Tulecke mdi thu duge méd seo don boi tir nudi
chy noan cua chy Gmkgo hiloba. Song dén thoi diém nay. nghién ciu
thanh cong tao cay don boi tir bao phan & cay ca Datura innoxia (Guha
va Maheshwwari. 1964) da hudng sw cha v cua nhiéu nhd khoa hoc vae
tao cay don boi b?ang trinh sinh durc trong sudt hon mot thap ky. Cho
méi dén dau nhitng nam 70, nghién ciru tao cay don boi thong qua nudi
cay noan chua thu tinh van con bo ngo. Tuy nhién. o mot s loai ciy
trong, Viéc tao cay don bdi bang trinh sinh duc khong dat két qua nhu:
hanh, 1a my, ci cai dudng, hoa hudng duong... (Keller. 1990). Dicu
nay mot lin nira 1am hoi sinh sy quan tam vao tao cdy don bdi trinh sinh
¢di. Uchimiya va cs (1971) d4 nudi cdy nodn chua thy tinh & ngd va ciy
Solanum melongena. Ho da thu duoc md sgo trén mdi truomg bd sung
[AA va kinetin, mic du nguém géc cta nhitng mé seo nay chua dugc xac
dinh song két qua kiém tra té bao hoc di khing dinh la don boi. Péng
thai ho cling quan sat duge s phdn chia té bio don bdi cla cic md sco
niy. Bén cudi nhitng nam 70. d3 ¢o hon (00 bao céo vé phdi tao ra tir
nudi cdy tai phdi. Nhirng két qua nghién clru bude dau ve ky thuit nuéi
c:‘iy nodn chua thu tinh dé tao cay don bdi di duge Yang va Zhou (1982)
tdng két: “Nubi ciy noan td thé la mgt trong nhimg phuong phip hiéu
qua dé raa cay don bai”.

Tuy nhién k¥ thit nudi ciy nodn chua thu tinh con gap nhiéu kho khan
va phirc tap do viéce tach té bao tring ddi vai thuc vt hat kin 13 rat kho va
rat d& gay thuong dn dén ma thyc vat (Keller, 1996).

Be"mg nudi céy nodn chua thy tinh, ty 1€ tao cdy don bdi & mot 36 cay
tri‘mg nhur hanh, cu cai dudng bién ddng tir 5-20%, a 1,5-12% va & dau
tdm ty 1€ tao cAy don bdi ciing dat 3-6%. Nhim lam tang thém hiéu qua tao
cy don boi trinh sinh cai, cin tap trung nghién clru cic yéu td anh hudmg
dén kha niing tai sinh té bao nudi cy in vitro nhu: kiéu gen. giai doan phat
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trién cua tii phéi, xi¥ ly nhidt trude va sau nudi cdy, mai trudng va dicu
kién nudi cay... (Sita, 1997),

Quy trinh nudi cdy noin ngd da thanh cdng & nurde ta va dat duge
trinh do qudc 1. Céc nghién ciru tién hanh tai Vién Di truyén Nang nghiép
cho thay ¢6 thé ding phuong phap nuéi cdy nodn chua thu tinh dé tao
dong thuan & ngd. Hai phiong phap nuéi cdy noan di duoc ap dung:

1. Nudi céy nodn chua thu tinh tach roi: cho hé so 141 sinh truc tiép
thap. Dai da s6 nodn hinh thinh mé seo, ty 1¢ tai sinh cay va 1y 1é sdng sot
khi dura ra ngoai thap.

2. Nudi cdy ctiing lic nhiéu nodn trén mat phin coa 15i bip ngd: Cac
nghién ciru tién hanh véi mé nudi 14 mét phan cia 1ai bap ngd va nodn
chura thu tinh da khdng dinh wu thé vuot trdi so véi nudi cdy nodn tach
roi. Quy trinh audi cdy don gian, nodin phat trién tryc tiép thanh hat, s hat
don bdi in vitro dat 4 - 3%, ty 1€ hat tu nhi bo1 hoa dat 45%, ty 1€ nay mim
cao, ciy con trong dng nghiém phit trién khoé, d& chuyén ra bau dat véi ty
1¢ bién di thip. Cac nghién cinu tai Vién Di truyén Nong nghiép di khang
dinh kha nang nang cao hiéu qua tao dong thuin & ngd théng qua md nudi
cdy nodn chura thy tinh va tiém nang (mg dung cho chon giéng 13 rat hién
thue. Trong cac hoi thao qubc té vé chon tao gidng ngd ngin ngay tai Bang
Cdc (11/1999), Bic Kinh (10/2000). Hamburg (3/2001), ciac cong trinh
nayv da duoc danh gia 1a mat trong nhitng nghién ctru co ban nhit vé img
dung phuong phap nudi cay nodn chura thu tinh cho chon 1ao gidng ngd.

5.6. NGUON GOC CUA CAC BIEN DI TE BAO SOMA

5.6.1. Nhirng thay d0i di truyén xay ra trirée khi nudi cdy méd
in vitro:

Trong qué trinh phat trién c4 thé, phan hoa va gii hod ciia md va té
bio mot sd cac thay déi di truyén da xay ra va duge tich luy trong céc té
bio soma (D amato, 1985). Nh& k¥ thudt nudi cdy md, cay duoc tai sinh
tir té bao soma sé 12 cac ddt bién. Cac nha khoa hoc dua ra khai niém
automutagenesis - o dot bién (d6t bién xdy ra khong do cac tac nhan tur
bén ngoai gdy nén hay 1a dot bién ty nd - automuctagenesis). De Vries
(1901) - ngudi khai xudng Hoc thuyét vé dot bién cho ring cdy bi dot bién
do dwnye tai sinh tir hat gia (co nhiéu dot bién da tiém &n tir trude trong hat
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gia). Ba muui nam san, Nawacin chirng minh dot bign & hat gia 1a do cac
chét tham gia qua trinh trao dé1 chat va cac san pham cin bi c6 trong hat
giy nén. Cac chat nay ¢6 thé 1a: hop chat chira luu huynh, amin, amino
axit, amids, aldehyde, alkloide. phenol. quinone, axit nucleic va cac san
pham khac. Ngayén nhan gay 86t bién ¢6 thé do cdu triic binh thudng cia
hat va té bao bi pha v{r - cdc enzym tiép XUc vdi cac chét va tao ra san
pham dot bién.

Tuy theo phuong thitc nubi cAy té bao soma, ngudi ta phin biét cac
loai bién di dudi day:

- Bién di dong 1é bao md seo (callusoclonal variation): khi cay bién dj
tai sinh tir méd seo (catlus)

- Bién dj dong té bao trin (protoclonal variation) - khi cay bién di tai
sinh tir t& bao tran.

Ngoai ra Evans va cong sy (1984) con dua ra kKhai nigm “bién di giao
" (zameto-clonal Variation) khi cay duge tai sinh tir cdc té bao sinh duc
(gamete). Nhimg bién di di truyén xay ra va duoc phat hién trong qué trinh
nudi cdy in vitro goi chune la dot bién t& bao dong.

5.6.2. Nhirng thay dbi di truyén xay ra trong qui trinh in vitro:

M4t ngudn bién di té bao soma quan trong 13 thay dai trong bd may
di truyén xay ra khi nudi cy tao méd seo va phan hoa co quan in vitro.
Chroqui va Bercetch (1985) cho biét auxin gay ra da bdi hod bén trong té
bao nudi ciy (endopolyploidization). Oono (1982) nudi cay mé seo tir hat
Jaa va tai sinh cAy tir mé seo cho biét BAP ¢6 nong do 30 mg/l tao ra tan
5O dot bién 16n gﬁp 50 Tin so v&i BAP & néng dd 2 mg/l. Mure do dot bién
té bao soma lén dén mic tan sd dot bién do cac chit dot bién gay ra ciing
khong cao hon (Larkin and Scawcroff, 1981).

Orton (1984) cho biét trong théi gian nudi cdy trén mdi tregmg dinh
dudng, hé gen ciia cac té bao thue vat di trai qua qua trinh cai td nhanh
chéng va da phat hién nhimg thay déi s§ lugng, cau tric nhiém sac thé,
dot bién gen. Tan s& dot bién gen nhiéu khi rét cao (102 -10™) tinh theo
locus trén cay. Thay ddi di truyén phd bién nhat xay ra trong té bao nuéi
cdy 1a da bdi thé. Sau khi md duoc nudi cly, nhan té bao ¢ thé trai qua
qué trinh ndi phan (endoreduplication) 1am s6 lwong nhiém sic thé trong
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té bao tang Ién gap dbi hoac hon nira nhumg khong xay ra phan chia té bao.
Két qua sd luong nhiém sic thé cia té bao tang 1én. Qua trinh ndi phan
coa nhiém sic thé trarde khi phan bio di cho phép nguoi ta nhan duge
ciy ludng bai ddng hop (dihaploid) tir hat phan dom boi trong nudi c:';y
bao phén. Phd rang cac bién ddi nhiém sic thé di duoc quan sat thdy &
nhiéu loii cdy tréng khac nhau (Murashige va Nakano, 1967; Sacristan va
Melchers, 1960:Sunderland 1973; Nishi va Mitsuoka, 1969). Nghién ctru
té bao hoc cho thiy 10% sb loai phan ho4 co quan khéng kém theo hién
tirgng ndi phan nhidm sic thé, 90% sé 1oai phan hoa co quan c§ kém theo
ndi phan nhiém sic thé.

DGt bién té bao soma xay ra & cac gen trong té bao chat di duoc
chimg minh bang phuong phap tach ADN ty thé va luc lap nhd enzyme
cit (Kemble R.T cs, 1984). Bt bién té bao soma da img dung vao chon
gidng hidu qua & nhiu cay trdng nhu mia, khoai tay, ca chua, thude 14, lda
va lla mi. & Petunia da nhan duge gidng mdi goi la Velevetrose, gidng mia
Q47 (Larkin and Scrowroft, 1981).

5.6.3. Bién dj di truyén trong nudi cdy mé la

Dot bién té bao soma da duge phdt hién bdi nhién cdng trinh nudi
ciy té bao 1ta. Nha khoa hoc Nhit ban Oono (1978) da téi sinh ciy qua
mé sco c6 ngudn gbe tir hat clta cdy nhi bi dong hop gdm 75 hat va di
chimg minh diy sirc thuyét phuc vé sur tdn tai cua dot bién t€ bao soma
va di truyén dot bién d6. Oono da phan tich 800 dong cay nhan dugc tir té
bao soma va thé hé con c4i tr thu. K&t qua cho biét chi co 28,1 % sb cay la
gibng véi cay me vé cac dic diém phan tich. Phé bién di di truyén réng da
quan sat thay & cdc diic didm nhir do hiru thu cda hat, chidu cao cdy, thoi
aian trd dong. Dot bién sic td chlorophyl thé'\y & 8,4% sb dong. Phan tich
ciy tai sinh tir md seo cho biét da sé cac bién ddi di truyén x4y ra trong
qué trinh nudi ciy. Phan tich di truyén cho biét dot bién di xay ra & nam
tinh trang va biéu hién véi tan s6 0,03 - 0,7% trén mot phin chia té bao.
Oona (1975) cho biét cc cay nhan dugc tir m s¢o cua bao phian nudi ciy
cung cd cac bién di khac nhau. Sau d6 Oono (1982) 4da tach cac dot bién
ddng hop chiéu cao cdy, dot bign cac tinh trang sb tuong va chat hrgng,
d6t bién Iin va dat bién troi xay ra ¢ cdc dong nhin dugce qua nubi cz‘iy mo
lba. Mot nha khoa hoc Nhat Ban khac 1a Fukui (1983) &3 nhan dugce 12
cay tai sinh qua md seo c6 ngudn gbc tir | hat la, trong d6 d tach duac
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cac ddt bién khac nhau nhu dot bién chin sém, dot bién bach tang, dot bién
thép cay va bat duc. Dabarh (1983) cling nhin duoc cc dang dot bién laa
c6 y nghia thue tién tir mét md seo ban dau. Tan sb dot bién ty 1€ thuén
VGi tudi md seo.

Cac cong trinh nghién ciru trén chiing t6 tan sd bién di cao va phd hién
di rong trong nudi cdy mo ¢ lia ¢d ¥ nghia quan trong dbi véi chon gidng.
Phin tich bién di trong qua trinh nuoi céy giao tir don bo1 thurang phic tap
hon do khé phan biét bién di di truyén v6i phén ly tinh trang xay ra trong
giam phan. Nhiing bién di sd luong nhiém sdc thé & md s¢o va cay lia
nhan dwoc trong nudi cdy bao phan 1a rit phd bién va duge ghi nhan boi
rat nhidu tac gia (Nishi va Mitsuoka, 1969: Oono, 1975; P& Nang Vinh
¢s, 1979; P6 Ning Vinh cs, 1987; Qiren chu cs, 1985...). Trong cac cong
trinh trén, tan sé cay c6 mirc do bdi thé khac nhau (1x, 2x. 3x, 4x, 5x, X
= 12 nhigm sic thé) va léch boi rat cao. Raina S.K (1983) di nhén duoc
347 cay tir bao phin ciia bdn con lai F1, trong dé 7 cay nhan dugc tir mé
seo c6 biéu hién bién di di truyén. Tac gia da chirng té bién dj té bao dong
giao tr (gametoclone) xay ra trong nubi céy bao phan. Schlaeffer (1982)
nhan dugc cdc dgt bién thip cay (thap hon 15- 30% so véi gidng ban diu
calrase 76) qua nudi ciy bao phén. Phén tich da hinh dé dai doan phan cat
ADN & cac ¢y l0a tai sinh tir nudi cdy mé cho thiy 23% s§ cay tao dugc
tir nudi cfay in vitro dai han d3 thé hién céc bién ddi trong ciu tric ADN,
S0 voi ty 16 6,3 % cay tai sinh tir nudi cdy ngan han. Nhu vay, thoi gian
nuéi ciy té bao kéo dai & trang thai chua phan hoa (md seo) 13 mét véu td
quan trong lam phat sinh cic dt bién gen va sau d6 12 36t bién & cay tai
sinh (Moller E. cs, 1990).

5.6.4. Bién di té bao soma trong qua trinh nudi cay phéi & ngé va
kha ning éng dung thue tién:

Quan sat cay con nhan dugc tr md seo phbi non va thé hé con cai cho
thay phd bién di di truyén rat rong. Green C. E. ¢s (1977) [dn ddu tién md
ta cdc cay nhan duge tir mé seo phoi hoa (embryogenic callus) & ngd vdi
nhiéu bién di dic diém hinh thai (than, 1) va dd hiru thyu. Phin tich té bao
cho thay c6 mét cdy kham da boi véi nhifm sic thé sb 5 trong té bao duoc
nhin 1én nhiéu lan va mot ciy c¢6 doan i bi. Tiép theo cac cong trinh
nghién ctru dau tién nay. mot loat cac cong bb khac da khing dinh thn sb
bién dj cao xay ra voi cac tinh trang hinh thai va ndng hoc quan trong nhu
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cao cdy, dd dai bip, sb hang trén bip, do chin sém (Nesticky M. cs 1984;
Glaser V.P.[984; Gtaser V.P,1984), Mt 56 dong ngd mdi ¢d nhiéu wu viét
50 v6i gidng ban diu da nhan duoc tir cay i sinh. Mt vai gibng lai tao
ra véi su tham gia cila cde dong mdi nay ¢ nang suit cao hon nhiéu so
vGi gidng lai dbi chimg (Earle F.D. va Gracen V. E, 1985; Gracen V.E. va
Earle E. D.1985). C4c nhi di truyén va chon gibng dac bidt quan tim tdi
cdc bién di xay ra trong ndi bao quan (t& bao chat). Cac polypeptid tham
gia vao qua trinh hd hip. quang hop, tong hgp ATP dirgec méa hod boi cac
gen tv thé va luc lap. Cac tinh trang khic nhur bt duc duc t& bao chat,
kha ning chdng chiu cac chat khang sinh va doc t ciing do ADN néi bao
quan, trong d6 ¢4 ADN 1y thé quy dinh (Cornu A. cs, 1981; Kool A. T. ¢cs
,1986). Cornu (1981) cho biét khi nudi cay phdi non cta cac dong ngd bt
duc duc kiéu T da nhan dugc cdy hitu thu va khdng dac td nam Drechslera
maydis gay bénh. Phan tich cho hay da c6 nhimyg thay dai cAu trdc & ADN
tv thé dan dén khdi phuc kha nang hitu duc & dong bat duc. Qua trinh khéi
phue kha nang hito thy va kha nang chdng chiu khang phu thude vao su
co hay khong ¢6 doc t gdy bénh cua ndm Drechslera maydis trong moi
trudng chon loc (Brettell ¢cs 1979; Brettell cs 1580). Nhiing bién di té bao
soma da xay ra trong nudi céy md, mic du khong c6 sy can thiép cua tdc
nhan giy ddt bién va mdi truomg chon loc (Brettall va Ingram, 1979). Tinh
trang bit duc dirc té bio chat va cam ang vdi doc 6 T c6 thé xay ra do mot
thay dbi di truyén doc nhit trong té bao chat va thay dbi nay c6 thé duoc
phuc hoi lai vi thn sd cao. Vay c6 thé tao ra cac dong bat duc duc kidu T
chdng chiu doc t& gay bénh T bang nudi cdy mé hay khong? Két qua lai
tao cho thz‘iy su khoi phuc kha nang hiru thy cia cac dong bét thu duc té
bao chit in vitro 1a do nhitng thay di trong té bao chét (Gracen V. E. va
Earle E. D., 1985). Su phuc hdi lién quan dén siy mit ADN tuong tir nhu
plasmid SI va S1 &ty thé (Escorte cs,1985). Su bién mat cua cac plasmid
twdo ST va S2 trong ty thé ¢4 thé do ching lai gan vao ADN ty thé. Qua
trinh hoi phue quan sit thay trong nudi cay phdi non & ngé da ma ra mod
hinh mdi cho viée nghién cir co ché phéan tir cua hién tuong bat duc due
té bao chat. Mot thay ddi ly tha khac 14 su chuyén nguoc lai tir hitu thu
thanh bat thu té bao chit. Gracen va Earle (1985) théng bdo da nhan dwoc
mét dang bat duc duc kidu C mdi hodc mot loai bat duc duc té bao chat
hoan toan mdi nhd nudi ¢fy ‘nd phai non. Phit hién nay ma ra trién vong
sir dung nudi cdy phdi non dé tao ra cae dang bat duc duc t& bao chat cho
san xuat hat lai.
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5.6.5. Bién di ¢ cac cidy nhan vé tinh:

Nhimg thay dbi di truyén & gen nhan, luc lap, ty thé xay ra trén cay
tao ra cac cay kham di truyén. Bing phuong phap nhan v6 tinh cé thé o
cac dong va tinh dot bién tr céc bo phédn khac nhau trén céc cdy dot bién
khac nhau.

5.6.6. Ciic hwémg img dung ciia hién twong bién di té bao soma

Nhur da phén tich ¢ lrcn viéc gay tao va chon loc cac dot bién té bao
soima Xay ra trong nudi cdy in vitro cé nhiéu iing dung da dang:

- Tao ra dong té bao nudi cay cd kha nang san xuat cic chat hoat tinh
sinh hoc vdi ndng suat cao (xem cdng nghé bioreactor)

- Tao ra cic gidng cay tr6ng mang nhiing dac tinh bién di quy, vi
du. cac nha khoa hoc ¢ Pai Loan di chon tao duoc giéng chudi thip cay,
chéng chiu bénh thdi rii do ndm Fusarmm gay ra. & nude ta, Vién Cong
nghe¢ sinh hoc da tao dugce giéng la méi DR2 co kha niang chiu han. chiu
lanh bang phuong phap chon loc cdc bién di 1 bao soma in vitro tir mot
gibng lua khdng cé kha nang chéng chiu. Gidng nay da duoc cong nhan
la gidng qubc gia.

5.7. QUITRINH TAO CAY DAON BOI

5.7.1. Qui trinh tao ciy don bdi thude Ui tir hat phin phén lap
5.7.1.1. Cam irng
a) Tao cidy don boi

Nu hoa duge xir ly bing ly tim 2.000 vong/phut trong théi gian 30
phat o nhiét d6 5-10°C sau khi cat dé 48 gior & 2-5°C.

b) Tao cay whi boi

Nu hoa dugc ngam trong dung dich colchicine 0.04% va dimethy;

sulfoxide (chit din nap) 2% trong thoi gian 24 gid & 2-5°C va hit chan
khong. Sau 34 rira sach dung dich colchicine va xu ly lanh tiép 24 gid.
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5.7.1.2. Nudi bao phin

Bao phén dugc tich tir ny, nudi 3 ngay trong mdi truang khoang
Halperin chira duong sucrose 2% va Fe-EDTA (Sml/L: Na,EDTA 754mg
+ FeS0,.7TH,0 557 mg pha trong 100 ml nudc s6i), pH 3,8. Nudi 50 bao
phdn trong § m{ méi truong long.

5.7.1.3. Tich via nuéi hat phin

Ep bao phin bang diia thuy tinh, loc hat phan bang luéi c6 méit (& =
48 um) va dua vao ong ly tm vé tring cé bong & day. Ly tdm 850 vong/
philt va rira hai 1an bang mdi tredng méi. Nudi hat phan véi nong 46 104
hat phan/ml. mdi dia petri dudng kinh 5 cm nudi 2.5 ml dung dich, dan gidy
parafilm v d¢ & noi c6 4nh sdng nhat. Sau 30 ngay s& xuat hién phdi non.

5.7.2. Nuadi ciy hat phan lua
a) Thiét ké thi nghiém:

Trong thi nghiém cé thé dung cac dong fua cé kiéu di truyén khéc
nhau. nudi cdy tii phan cia cic loai lGa khac nhau, khao sat tan suit tao
md seo Vi tai sinh. Nudi cy trén dia petri a chi yéu va mdi dia petri [a
mdi lan lap lai. ¢é it nhit 4 13n lap lai.

by Xir Iy vat lidu:

Céc gibng lia duac tréng trén vuan vom. Thy hat ciia céc gidng trén.
Céc dong 10a ndy duoe trong trong chiu va dugc dit trong vuon wrom. Tui
phén duoc thu nhan vio ngay thir 60 hoac 90 sau tréng. Cac dong lha duge
gieo trdng cach khoang nhau | tuan va tién hanh trong 5 lan dé tranh cic
gibng 6 thoi gian chin khic nhau.

¢) Quy trinh

- Thu thap va xur ly vat liéu (tii phén)

Giai doan chin ctia cay lita & ngay thdi diém thich hop cho nudi ciy
tdi phan 13 giai doan phin tir ¢6 nhan phan chiaddng nhat trrde khi hat
phan di vao qua trinh phan chia giam nhiém. Miu dugc Iy 13 doan thin

gilra |4 cg va [4 dong (2-5 cm). Poan than duoc dat trong bao nylon va déan
kin lai va giir trong lanh trong subt thdi gian thu thip mau va vén chuyén,



Nudi ciy md 1é bao thue vit | 125

o [ ¢

-h’*'

rd B £l

AR e

"> — N —» 34
Kreuzungs- (7 Narber. &

kom 0y ‘t_-' faden
Weizenshre Injektion d

Hormonlésung
Celchizin
—3 — &P — ‘é
Doppelhapioide, tertile Haploide Planze Embryonen auf Gewinnung des
Pllonze Rege neration sme dium napkolden EMDryos

Hinh 5.3 Nubi cdy bao phan lga

X ly lanh tai phan trude khi dua vao nuéi ciy dé tang hiéu suat tao
mo s¢o. Trude khi xur 1y, be 1a dugce tach roi khoi than tranh gay thuong
ton hay ddp doan thén.

Poan thin duge giir trong ti nylon va dan kin lai cing ghi chi cn
than. Tai nylon dugc dit trong bao giay nhom va dit trong t6i dé tién hanh
xur ly lanh vdi anh sang giam han. Poan than xir ly & 5°C trong 5-7 ngay
trirée khi nuéi cdy tai phin.

- Su hinh thanh mo seo va tai sinh

+  Sau khi xir Iy lanh doan than cé chira tui phén, doan than duoc

khtr triing vai Natrihypoclorit 2,5 % trong 20 phat.

+  Poan than duoc lay ra sau khi khir tring va dugc nra lai béng

nudc cat vo trung.
Chium hoa lta dugc tach ra khoi than va dugc dat trén dia petri.
Dung kéo duge v tring cat phan chan hoa lua.

+  Ding que inox vé trung c6 dau méc vo tring dé tach tii phan bén

trong hoa lua ra.

+  Tai phan duge cdy trén mdi truong N6 tao mé seo. Cay khoang
120 thi phan trén | dia petri (100 x 15 mm). Mdi gidng cdy it nhat
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3 dfa petri. Dia duac ghi chd can than vé ngay ciy, gibng. méi
fruone va ngudi ciy.

+ Dia petri duge din kin bang parafilon. Dan 2-3 |&p parafilon dé
tranh mat mat moi trudng.

+ bfa dugce dat trong phong dudng cay ¢ 27°C.

+  Trong 2 tuan dau tién thi cir cach 5 ngay ghi nhin sb liéu vé sur
phét sinh mé seo. Khi mé sco phat trién dén dudmg kinh 2 mm thi
tach md s¢o va cAy trén moi trudng tai sinh MS. Tii phin con lai
chua hinh thanh md seo hay mé seo chua phat trién dén mirc tdi
thiéu (D = 2 mm) con lai trong dfa petri duoc dan kin lai. Tiép tuc
theo dai trong 3 thang,

+  Cay 5-10 mau mé seo trén | dia petri (100 x 15 mm) c6 chira méi
trudng tai sinh MS. Dia petri duge dan kin va dat trong phong
dudng cay ¢6 cuong dd chiéu sing 50-60 _mol/m¥s & 27°C ¢6
quang chu ky 16 gir sang va 8 gid tai.

+  Cum céy ta1 sinh dugc tach roi tang cdy riéng biét khi ciy cao |
cm va duoc cét trén mdi truong i sinh MS,

+  Cay tai sinh duoc cdy chuyén sang chiu trong vudn vom cay khi
cay cao 5 em. cay dugc danh diu.

+  Duy tri cay tai sinh trong chdu ¢é 1ép nude maong phu 1 mat cho
dén khi cay chin.

+  Khi cdy lua chin. thu hat dat trong bao gidy va duoc dit trong 1
bao kin va lam kho & 40°C v dd Am con lai 12%. Thai gian lam
kho 1-3 ngay. Hat kh ¢4 thé tdn trit nhidu nam & -20°C. Néu lam
kho & 50°C va kéo dai 5 ngay thi s& 1am mit kha ning nay mim
cia hat.

d) Quan sat va do dém
- Su hinh thanh md seo

Sau 2 tudn nudi cay, theo dbi su hinh thinh mb seo cach khoany 5
ngav ghi ngay phat sinh mé seo va sé luong mé seo duoc ciy chuyén sang
moi trudmg tai sinh trén mai gidng trong vong 90 ngay nubi cdy. Xac dinh
tong s6 thi phan dwoc nudi cAy hinh thanh mé seo trén mdi gidng & thoi
diém 30, 60 va 90 npay nudi cdy. X4c dinh su hinh thanh md seo b%lng ti
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[é ti ph:in nudi cay phat sinh mo seo va phan tich ANOVA dé danh gia su
khac nhau giira cdc giéng va cdc loai phy:

1. Tong b luong mé seo hinh thanh cua céc loai

2. Su hinh thanh mé seo & giai doan 30, 60 va 90 ngay sau ciy

Antherenkultur bei Ge
Hinh 5.4. M4 seo tif bao phan lua

- Tai sinh

Kiém tra viéc nudi cdy mé seo hang tuan. Ghi nhan ngay ciy va so
lugng mo seo tai sinh thanh cdy trong 8 tuan, ghi nhan cdy co la xanh hay
cdy bach tang... Ghi nhan téng s6 lwong mé s¢o cia mdi giéng hinh thanh
ciy xanh hay ciy bach tang & cac thari diém 2, 4, 6 va 8 tuan sau khi ciy
chuyén sang méi truong tai sinh. Ghi nhén ti I tai sinh cy tir mé seo,
thong ké s6 lugng mé seo tai sinh duge trong 1 dia. Thong ké s6 cdy xanh
tai sinh va cdy bach tang va tdng lugng cay tai sinh duge & thoi diém 2,
4, 6 va 8 tuan sau ciy. Dung ANOVA phan tich két qua. Phan tich su khac
nhau va giéng nhau giira céc gidng va cac loai phu.

5.7.3. Nudi ciy bao phén ciy thube 14

5.7.3.1. Nguyén liéu thurc vit

Str dung bao phan cua cay thudc 1a (Nicotiana tabacum) dé nuéi cay
don boi.
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3.7.3.2. Moi truimg nudi cﬁ'y

Bang 5.5.Thanh phan cac méi trudng nubi cay bao phin thusc [a

Thanh phan Tao cay 1n | Tao callus In | Tao chéiin | Taoré 1n

moi trudng

Nitsch day aa (Nt1, + + + +

Nt2, Nt3, Nt4 va Nt5)

Saccarose (%) 2 2 2 2

Agar (%) 0,8 038 0.8 0.8
IAA (mg/L) 0,1 0,1
2.4-D (mg/L) 0,1-0,5

KIN (mg/L) 0,1 01 01-1

BAP (mg/L) 0,1-1

Chi Y. M6i trieong duoe chudn bi trong dng nghiém (lam thach nghiéng).

5.7.3.3. Nuoi ciz"y bao ph[r(n

Nu thude 14 hai & giai doan canh hoa sip 16 ra khoi 14 dai (nu dai
khoang 10-15 mm) dugc khir tring theo thit tur: 2 phut trong cdn 70%, 5
phdt trong dung dich HgCl, 0,05% va nra bang nudc cat vd tring tir 4-5
lan. Trong diéu kién vé tring, ddng forceps va dao md tach nu ldy céc bao
phéin cy vao éng nghiém chira méi trrong dinh dudmg d3 chudn bi sin.
M&i ng nghiém cdy 5-10 bao phan va dat & nhiét d 25- 27°C, chiéu sang
tir 10-12 gids/ngay vdi cudng dé chiéu séng 2000-3000 lux.

Sau 6-8 tan nudi, vo bao phin s& nirt ra va xuat hién cac cay thude 13
don boi. cdy chuyén nhimng cdy thudc 14 nay sang nhiing binh tam gidc loa
250 m! chira 50 ml cia cung mot {oai méi truong dé cay don boi phat trién.

Chii b Cdc thi nghiém nudi cdy don bor chi thanh cong véi didu kién hat phin
phui & giai doan tie hi hode don nhan, do do thudmg ngudi ta phar lam tiéu ban hién

vi dé quan sdt su phat ortén cita hat phan, chon giar doan thich hgp rdi méi lién hanh
HMOI cay.

5.7.3.4. Nhj bji hoa thong qua giai doan callus

Thin cda cdy thude 14 don bdi nudi cdy trong dng nghiém duoc cat
thanh timg doan dai 5 mm va cdy 1én mdi truong tao callus (Bing 4.1,
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cot 3). Sau 7-10 ngay, tir doan than cy thudc 12 Tn s& hinh thanh mét
khdi callus nhd duge goi 1a callus so cdp. Té bao callus so cip thuong dé
t4i sinh thanh chdi khi gip diéu kién thuén loi. Cac cay tai sinh tir té bao
callus nudi cy trén mdi truomg & bang 4.1, cdt 4 c6 d6 bién ddng vé sb
lugng nhiém sic thé rat 1on.

- Phuong phép kiém tra nhidm sac thé

Manh {4 non (1-2 mm) hodc dau r& (2 mm) dugc téch ra tir cdy thudc
14 don bdi nudi cay trong dng nghiém, cb dinh bang hén hop con: acetic
(3:1) trong 24 gid. Mau duoc bao quan & con 70%, nhudm nhiém séic thé
bang acetocarmin. Dém s luong nhiém sic thé dudi kinh hién vi.

Két qua phén tich sb luong nhiém sic thé ctia cac cay tai sinh tir quin
thé té bao callus don bdi 13 khong ddng nhat, cho thay: cay 1n chiém ty 18
khoang 21,9 %, ciy 2n khoang 61,5 % va khoang 11,5 % la nhiing ciy c6
mirc bdi thé cao hon nhj boi.



Chuong 6

NUOI CAY TE BAO PON
VA CHON DONG TE BAO

6.1.NUOI CAY TE BAO BON

Ban than mdi té bao thuc vt la mét don vi déc Mp. nd chira dumg tat
ca nhitng thang tin di truyén dac trung cua co thé tir dé no sinh ra. Cho nén
mbi té bao ¢6 the xiy dung lai toan bd co thé méi nhd tinh toan thé. Thue
vat bac cao 1a mdt nguon cung cip cac hgp chat héa hoc va duoe lidn rar
quan trong. 'uy nhién trong nhiing nam gan day sén lugng cac thure vét do
rat kho dam bao & miie n dinh do hiu qua clia mot sb yéu tb nhur:

- Didu kién tr nhién khong thuan loi.

- Chi phi lao dong ngay cang ting.

- Kho khan K§ thuat va kinh té trong trong trot.

Phuong phap nudi chy 1é bao dich huyén phu (dich 1dng) cua thuc vt
c6 kha nang pop phan giai quyét nhitng khé khin trén,Nhimg té bao trai
qua qua trinh nudi ¢y va sinh trudng trong dich huyén phir goi 1a dong té
bao. Dong & bao ¢ nhiing dic diém sau:

- Kha ning téch té bao cao

- Phét sinh hinh thai ddng nhat

- nhan (o va té bao chit dam dac

- Nhidu hat tinh bt

- Co nhitng dan li¢u tyo co quan

- C4 kha nang nhdn déi trong 24-72 gidy

- Mét tinh toan thé

- Tang murc da boi thé
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Dich huyén phu duge tao ra do su nudi cé'_v mot manh moé seo khong
¢6 kha ning biét hda. trong mdi rudmg long va duge chuyén dong trong
suot thai pian nudi cay.Cé thé nudi céy mot manh md biét hda vao trong
m&i trudmg mac du thai gian nudi cdy sé& kéo dai nhumg nhimg té bao nudi
cAv s& & trang thai tr do. Tuy nhién khdng ¢ dich huyén phi nio chi co
nhimg té bao don. Cac té bao lién két véi kich thude khac nhau. cc té bao
dang phéan chia va nhimng té bao chét. Danh tir x8p (friability) diing dé chi
nhirng té bao tach rdi nhan sav khi phin chia,

Mixe dd tach roi té bao phu thude kha ning tao nhiéu té bao x5p va duoe
diéu khién boi méi trudng, Tang ti 16 Cytokinin/ Auxin sé san xudt nhiéu.

Can c6 mot hrong mo seo ban dau thich hop Ja 2-3 gfcm?. Khi mo seo
duoc cay vao dich 16ng 1a ¢é ngay giai doan Lag-phase. Day 1a giai doan
du tién cho dén khi c6 tin hidu phan chia dau tién. sau do 13 giai doan
Fxponential-phase va Linear-phase; |4 giai doan té bao phan chia, t¢ hao
tang sé luong va tang quin thé nhanh. Sau cing la giai doan Stationary-
phase 13 giai doan té bao khong phan chia, luong té bao sinh ra va chét di
bing nhau. Sau cing 14 giai doan suy vong.

Nhitng tién bd ciia ky thudt nay trong nhimng nim gan diy da duge
nhiéu congtrinh tdng két. Nuoi cy té bao thuc vat trong didu kién in vitro
dé san xudt cac chit tir nhién cé mét sé ru diém sau:

- Cac té bao thuc vat ¢d thé duge nudi cdy trong cac dieu kién nhén
tao ma khong phu thudc vao thai tiet va dia ly. Khong can phai van chuyén
va bao quan mot so hirgng 16m cdc nguvén lidu thd.

- Co thé kiém soat chat lugng va hiéu suat cOa san pham bang cach
loai bd cdc trag ngai trong qua trinh san xuat thue vie, nhu la chat lugng coa
nguyén liéu thd va su dong nhat gira cic 18 san xuat.

- Mot s6 san pham trao doi chit co thé duroe san xuat tir nudi cay dich
huyén phi ¢é chat lugng cao hon trong ciy hoan chinh.

- M6t 0 san pham trao ddi chat cé thé duge san xuit tir nuds cay dich
huycn pha ¢é chat lugng cao hon trong cay hoan chinh,

Théch thic 16n nhat di véi cdng nghé té bao thuc vat 1a su on dinh
cho phép nudi cy & hao thurc vét trén quy mé 16n va dat hiéu suat 1i da
cho su tich @y va san xudt cac hgp chit tr nhién (hay con goi 1a cac san
pham thir cip). Pidu nay co thé thuc hién b%mg cach chon loc cac kiéu gen
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thich hgp va cac dong té bao ¢ san lugng cao, xdy dyng cac cong thire
moi truong dinh dudng hop 1y dé nudi cdy té bao, thiét ké va van hanh
cac hé théng nudi cdy té bao (bioreactor) hiéu qua. Chung ta ciing c6 thé
str dung kinh nghiém va kién thirc ¢6 duoc tir nudi cay vi sinh vat dé ap
dung cho nudi cay té bao thue vat. Tuy nhién, té bao thuc vat va vi sinh
vit c6 mot s dic diém khac nhau, vi thé cén phai cai bién va diéu chinh
cac diéu kién nudi cdy cling nhu cdu hinh cua ndi phan tmg (bioreactor) dé
tim dugce cdc yéu cau dic thii cia nudi cdy té bao thuc vit.

MCS-191L

Hinh 6. 1 Thiét bi nudi cdy té bao don

6.2. NGUYEN LIEU, DIEU KIEN VA PHUONG PHAP NUOI CAY
6.2.1. Kiéu gen va miu vit

Kiéu gen anh hudong 1én tin sd tai sinh cay va tin s6 bién di dong
soma. Sun va cs (1983) khi nghién ciru kha nang tai sinh & céc thé da bdi
cua 18 thir (variety) khac nhau cuia laa thi chi tai sinh dugc nhiéu dang bdi
thé khac nhau & thir indica ma khéng tai sinh duoc & thir japonica.

M3u vat duoce sir dung tir nhiéu ngudn mo khac nhau nhur 14, ré, 16ng
(internodes), bau qua (ovaries) va hoa tur (inflorescenes). Nguén mau vat
duoc xem |2 rat quan trong trong viéc xudt hién bién dj dong soma. Nghién
ciru r ¢y phong Iif (geranium) cho thiy cac bién di soma c6 thé thu dugc
tir canh giam cudng la (petiole cuttings) hodc ré in vivo, nhung khdng thé
tir canh giam cua than (stem cuttings). Cdy dira (Ananas cosmosus) phat
trién tir callus ctia hom gidm (slip), chéi dinh va chdi nach (crown and
axillary bud) cho thiy chi ¢é su bién déi & dic diém cua gai (spine), trong
khi cac cay phat trién tir callus cia qua tu (syncarp) cho thiy c6 su bién di
& mau 14, gai, lop sap (wax) va tan la (foliage) (Wakasa 1979). Van Harten
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va cs (1981) quan sar thay ¢6 su thay doi hinh thai 0 12.3% cay khoai tay
tai sinh tr manh 12 (leal discs). nguoc lai ¢6 tdi 50.3% cic cdy bién di c6
nguon b tir callus cua cudng bong (rachis) va cudng 14, Cac tac nhén
chon loc khac nhau duge su dung dua vao céac ngufm mau Vit khac nhau
trong nudi cdy, tao ra mot day bién di dong soma gitra cac cay tai sinh.

6.2.2. Anh hudng cia phytohormone

Néng dd cao cla cac nhan td diéu khién sinh truéng anh huéng
dén s thay ddi cua kiéu nhén trong cac té bao nudi cdy. 2,4-D cam g
bién di nhiém sic thé & cac cdy tai sinh trong nudi cdy mo clia Mia mach
(Deambrogio and Dale 1980) va khoai tdy (Shepard 1981) khi hién dién
& nong dd cao trong mdi trudng. Tuong tu, cdc bién di dong soma clia
cic loai Nicotiana canh (ornamental nicotiana) thu duoc tir maw 1a trén
mbi trudng c6 cung cap BAP tir 5-10 mM/1 (Bravo and Evans 1985). Cac
phytohormone rat cin thiét cho cam img phdt sinh co quan va phén héa
chdi; tuy nhién. ndng 46 cao cua cac chit nay khong cho phép tai sinh
thanh cdy hoan chinh trong nuéi cdy mé va ty Jé phytohormone trong méi
trudng can dugc diéu chinh can than trong cac hé théng nuéi cdy nhén
gidng in vitro cho cac bién di ddng soma.

6.2.3. C4c phuong phap nudi cay
6.2.3.1. Nubi ciy dich thé tinh

Nubi ciy dich thé tinh dwoc phac trién lan dau tién boi Heller va
Gautheret v&i muc dich nghién ciu vé dinh dudng khodng. Trong phuong
phap nay, mot cau gidy loc duac gap lai nhiéu 1an va duoc dit mot dau vao
mdi truong dinh dudng khoang theo phuong thing diing, dau kia trong
udn cong mdt gée 90° tao thanh noi chira mau nudi cdy. Phan dudi ctia ciu
gidy loc hoat dong nhu mot cai “bac dén” van chuyén nude va phat trién.
Hién nay nubi ciy dich thé tinh chi dwgc ding trong mdt s6 truding hop do
kh trién khai trén quy mé 13m.

6.2.3.2. Nudi cdy dich thé dpng
a) Nudi ciy chim lién tuc

Trong nudi cay chim lién tuc, cac t€ bao ludn ludn duoce tiep xie vai
mdi truong dinh dudng, do ching duoc ngdm han viao dung dich moi
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trudng. Qua trinh théng khi duoe thue hién nhd mat may lac chay & tc do
100 - 150 vong/phit, hodc ¢d thé diing cac phuung phép va thiét bi thing
khi khac. Ngoai sy thodang khi, qua trinh rung, lic con ¢6 tac dung ngan
chan va lam giam su két dinh clia cac té bao véi nhau.

Theo Thomas vi Davey (1975). khi nudi cay huyén phii té bao trong
cav binh ¢ dung tich 25ml. tdc 46 phi hap nhit ctia may lic tir 100 -
120 vong/phat. Thé tich cua méi trudmg long cling phai phi hop véi kich
thudc cla binh nudi ciy dé dam bao thdng khi tot. thudng dich tong chiém
20% thé tich cia binh.

Céc nudi cdy quy mo nho va trong nhimg thoi gian ngan. ca thé sir
dung may khuay tir & toe dd 250 vong/pht va thai gian cho qué trinh nubi
ciy thudng tir 10 - 135 ngdy. Sau d6 cac miw nudi cdy phai dugc cdychuyén
sang mdi truomg mdi dé dam bao su sinh truong va phat trién ciia cde té
bio. Su thong khi cda binh nudi civ phai duoce duy tri tdt qua niat day cia
binh nhung ddng thi ciing cin dam bao yéu ciu v tring. Cac nghién ciru
vé nhu cu dinh dudng. trao ddi chat va sir sinh trudng thudng duge tién
hanh trén moi trudng 1ong vi cb mdt sé trd ngai khi sir dung mdi trudng
chira agar. Khi agar kém chat hrgng s& cé anh hudng xdu dén sinh truéng
clia md sco. Ngoai ra, chi co mdt phin clia mé sco tiép xic vai agar dé hip
thu chat dinh dudng, bai vay su mat can bing trong phan ing sinh trudng
1a khong tranh khoi. do ¢6 gradient cac chit dinh dudng xay ra gifia cac
phan cta khdi md seo.

b) Nuéi cdy chim tuin hoan

Trong nudi cdy chim tuan hoan, cac té bao duagc nhing vio mdi
truong dich thé xen ké vdinhitng khodng thai gian dioc dua ra khdi moi
trudmg. Qua trinh nay duge thuc hién nhd su chuyén ddng “bap bénh” ciia
céc binh nudi cdy v&i s tro giup cha cac thiél bi khac.

Khi chuyén dong. khidi té bao & diu nay ciia binh duoc dura vao mai
trrdng con o du kia lai dwoc tiép xic véi khong khi. Steward va céng
sur (1952) ciing da thiét ké nhitng binh nubi cdy dic biét theo phuong
phap nudi ciy chim tin hoan. Cac binh nubdi cdy chuyén déng quay
theo chién kim déng hd o tde dd 1 vong/phat. Hé théng nudi cdy nay
di duogc cai tién va mé ta k¥ hon trong nhimng thi nghiém cia cdc tac
213 khac..
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6.2.4. Xiac dinh téc d6 sinh truong

Sy sinh trudmg trong nudi chy huyén phu cé the duge do bing cach
xac dinh sb luong té bio. thé tich té baoa, khdi luong toi va khoi luong
khd, xac dinh ham lugng ADN va sirc séng cua té bao.

6.2.4.1. S6 liwgng 1¢ bao

Huyén phit té bio nudi cé_v thudmg chira cic té bao don va cdc cum
t¢ bao vGi nhitng kich ¢& khiac nhau. Trude khi tién hanh dém 1€ bao,
nhitng cum té bao duoc tach thanh nhiing té bao riéng r& qua xir Iy vai axit
chromic (dung dung dich choromium trioxidc -5-10% (W/v), dun nong =
70°C trong 5 - 10 phur du dé gay ra su phan tach nhimg chua lam phan
huy té bao (Burcher and street, 1960). sau do 1am ngudi va lac manh trong
vai phat. Mot sé trudng hop ngudi ta ding enzym pectinaza 1% (W/v)
dé pha v& v6i cum té bao & cac gia tri pH thap. Cac huyén phil dugc pha
loang dén ndng do phit hap. nhudm va dém truc tiép trén budng dém té
bao. Vi mdi dung dich huyén phi cin dém 20 vong ngau nhién va iy gi4
tei trung binh, két qua duoc thé hién bang gid tri s lrong té bao/ml dung
dich nuéi cay.

6.2.4.2. Thé tich té bao

Dé xéc dinh thé tich té bao, mdt thé tich di biét chia huyén phil nuoi
cdy duoc Iﬁy ngiu nhién va dem ly tam & toe do 2000g trong thot gian 3
phut. Thu Iéy té bao va dem xac dinh thé tich, ¢é thé duoc tinh theo sb ml
té bio/thé tich moi truong nudi cdy hodc tinh theo ty 16 %.

6.2.4.3. Xdc dinh khdi lwgng twoi vi khii lwong kho 16 bao

Khéi lugng twroi duoe xdc dinh bang cach thu thap cdc té bao trong
mat thé tich xac dinh cia huyén phi té bio, sau dé rira chang bing nurde
cAt vo trang va dem lam khd trong chan khd, cudi cling cin dé x4c dinh
khoi lugng.

Dé xac dinh khdi luong khé. can lay thé tich huyén phi té bao nudi
cay dem ly tam. Loai bo phan ndi, rira phan té bao trén gidy loc Whatman
rdi dem sdy kho trong thari 12 gidy & 80°C cho dén khi ¢ khéi lugng khong
dbi va dem xac dinh.



136 | Nudi cdy mb té bao thre vt

6.2.4.4. Xdc dink thanh phdn protein

Thu thip t€ bao va chuyén én loc qua giay Whatman, tiép theo rira
cac té bao trong etanol 70% dang s6i. Lam khd vdi axeton 16i chuyén vao
dung dich NaOH 1M. sau d6 dun ndng dén 85°C trong 1,5 gio. Loc va xac
dinh protein thay phan trong dich theo phuong phép cua Lowry va c¢dng
s (1951).

6.2.4.5. Xdc dinh chi sé nguyén phin

Chi sb nguyén phan duoc coi 12 hitu ich trong dénh gia su sinh trudng
cia té bao, cum té bao nudi cdy dich long, hoac dé kidm tra mirc dé ddng
déu vé tudi cua cac té bao. Trudce tién huyén phu té bao dwac ¢b dinh trong
hon hop dung mdi etanol: axit axetic (ty 1§ thé tich 3:1) sau d6 chuyén
sang lam kinh. Nho 1 giot axeto - orcein 1én miu trén lam kinh rdi dem
ha trén ngon lira dén cdn, tiép theo d€ mau ngudi trong khoing 5 phit.
D4y miu bang Jamel, lam kho mau bing gidy thim va dem quan sat dudi
kinh hién vi quang hoc & vat kinh diu. Xéc dinh cac ky dau, ky gitta va
kv cudi co trong khoang 1000 té bao, tir db tinh dugc ty 1& % cac té bao
c6 nhan dang xay ra phan bao. Tong sé % cua nhimg ty 1¢ 46 dwoc goi 1a
chi s6 phan bao. |

6.2.5. Dic diém cia nudi cdy huyén pha té bao

Nudi ciy huyén phi té bao thuong duge khai dan bang cich chuyén
mot manh mo seo vao mai trirdng long va duoc chuyén dong trong sudt
thoi gian nudi cdy. Co thé sir dung nhimg loai md da biét héa cho nuéi
cdy huyén phii té bao, nhamg chi ding duge mét so loai nhur 14 mam. try
duéi 14 mam. Trong qua trinh nudi cdy, cac té bao s& dan din tich ra khoi
mu do nhitng chuyén dgng xody ctia moi trrdng, nhung khong cé dich
huyén phi nao chi chira cac té bao don. Sau mot thai gian ngin nudi cdy,
trong dich huyén phii 1a mt hdn hop ciia cac té bio don, cac cum té bao
véi kich thude khac nhau, cic manh con lai cha mau cdy va céc t& bdo
chét. Tuy nhién ciing c6 nhimg dich huyén phu hoan hao, chita ty 1& cao
céc 1é bao don va ty 18 nho cdc cum té bao. Mie @ tich rdi cac té bao
trong nuoi céy phu thude vao dic tinh ciia cac khdi té bao xép, dugc hinh
thanh tir phan bao va ¢é thé dugc diéu chinh bai thay dbi thanh phin moi
trrong. Khi ting ty 1é auxin/cytokinin thi trong mét sb trudng hop sé san
sinh nhiéu khéi té bao xbp. Theo King va Street (1977), khdng ¢6 mdt quy
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trinh chudn ndo cho nudi cdy huyén phi té bao, vi vay chon lua diéu kién
v méi trrdng nudi cdy thich hop 14 nhimg nghién ¢t dau tién trong nudi
cay huyén phi té bao.

Nubi ciy huyén phi té bao khai div can mot luong mé seo kha 1ém,
xap xi 2 - 3g/100ml dung dich méi truong (Helgeson, 1979). Trong nuoi
cAy huyén phii té bao ca rot, mBi binh nud céy v@i 25ml mbi truong can tir
0.5 - 0,75g md seo. Khi mo seo duoc dua vao mai trudong, do 1a thoi diém
bat dau cta pha lofing, pha nay kéo dai cho dén khi ¢6 ddu hiéu phan chia
té bao dau tién. Tiép theo 14 pha ham sé mii co s6 luong phén bao tang dan
va ting manh quan thé ¢ bao thude pha tuyén tinh. Sau do ty 1é phan bao
giam dan va cudi ciing cac té bao di vao pha én dinh, chiing khong phén
chia, 6 lugng té bao & mic bdo hoa. Dé duy tri qui trinh nudi cdy. cac té
bao can dugc cdy truyén vao giai doan sém clia pha én dinh.

Do sirc séng clia cac té bao trong pha 6n dinh la khong gidng nhau khi
dung nhitng vat liéu khac nhau cho nubi cdy huyén phi, cho nén thudng
cay chuyén vio giai doan du cia pha 6n dinh va thoi diém cu the 1a dya

vao kinh nghiém, nhumg néi chung cdy chuyén nén bat diu khi mat do té
bao 1a cuc dai. D6t vdi nhidu thi nghiém nudi cay huyén ph. mat d6 1€ bao
cuc dai dat duoc trong khoang 18 - 25 ngay, tuy nhién nhimng huyén phu
sinh truong manh thi thoi gian nay cd thé ngan hon tir 6 - 9 agay. O (én
cay chuyén dhu tién, dich nudi cz"iy can duoc loc nham loai bé cac cum té
bao 16m, cac manh tir mau cy ban dau, sau dé ding pipet dé Iy dich cay
truyén. Luong té bao dem Cﬁy chuyén phai dii [6n dé dam bao mat dg té
bao, vi khi thap qua, cac té bao s& khong sinh trudng duoc. Trong nudi ciy
céc té bao cdy sung diu, mat do té bao thich hop 14 tir 9 - 15.10° té bao/ml.

Theo King (1980), nhitng & bao trai qua qué trinh nudi cdy, sinh
trrong va trao ddi chit trong dich huyén phit goi 14 dong té bao. Mot b
dic diém cia dong té bao nhur sau:

- Kha nang tich té bao cao.

- Phat sinh hinh thai déng nhit

- Nhin 5 rang va té bao chit dam dic.

- Nhiéu hat tinh bét.

- Tuong dbi it cic yéu td mach

- C6 kha nang nhan déi trong 24 - 72 pio.
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- Mat tinh toan nang
- Quen vl chat sinh truong

- Ting murc da boi thé

Nudi céy huyén phi té bao ¢6 thé duwe phén biét thanh cAc kiéu: Nudi
cdy kin va nudi cdy mé. Trong hé thdng nubi cdy kin, tit ca cdc té bio
duoe it lai. lam cho mat do té hao tang lén cho dén khi dat 161 pha én
dinh. G hé thdng nuoi cay kin. cin ¢é mot dong lién tuc mdi trudmg mai
va thu hdi mdi trudmg d3 sir dung. Hé thdng nudi ciy mo tuong tur nhu hé
thdng nudi cay kin trong thay mdi mai truomg dinh dudng. nhung khéc
& chd vdc té bao s& duge lay ra khoi hé théng. C6 2 kiéu chinh trong hé
thdng nudi cdy md: Chemostass va tubidostass. Trong Chemostass dong
mdi trudng mai 1ién tue duoe dua vao hé thdng va duge thiét 14p san & tde
dd ndo dé. dong moi trudng sé quy dinh tée dd sinh trrdng cua nudi cay.

Déi vii turbostass. mat do té bio duoc xac 1ap trudc & mot sé mire 86,
con moi trudng mai duoe bd sung tudn hoan dé duy tri mat do dé. Mat do
t¢ bao duoe quyét dinh nhd thiét bi dién khién photocell.

Hién nay c6 nhidu hé thing nudi cdy huyén phil té bao hién dai, cho
phép nghién cru chi tiéu vé sinh treang clia té bao, sinh ly dinh dudng,
san xudt cdc chit trao ddi thir cap.. nhiéu hé théng d3 duoc ttng dung dé
san xuir trén quy mo thuong mai.

6.2.6. Dic tinh ciia té bao thwe vit duoe nudi cly

Sir &n dinh cna céc dong té bao dige nudi cay 1a sy thé hién tde do
sinh trudng va sinh tdng hop cac hop chit thi cap cd gid tri kinh té, dac
biét nhat 1a tmg dung k¥ thuat nudi cay té bao trén qui mé cdng nghiép.
Bién di di truyén cta té bio nuoi cay i co s& dé thu nhan nhitng thé bién
dj soma ¢6 nhitng dac tinh qui. Sy én dinh 14 yéu cau can thiét cho viée vi
nhin gidng cdc dong 1é bao va chon loc on dinh trong tao gidng. Mat vin
dé khac duoe dé cip t61 trong thong bio vé nudi cay té bao Catharanthus
fa tinh khong 6n dinh ctia cic dong 1é bio ddi vai vide tao san pham thir
cip. Mat vai dong mat kha nang tao alkaloid ngay ca khi tién hanh bao
quan ching.

Vi the hién tuong ginm nang suat khang thé hoan 1oan loai trir duoc.
Khd khan ngay cang tro nén lom hon khi dua qui méd san xuat lén dang
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cdng nghiép. Nhu vy trude hét 1a phai tién hanh chon loc nhitng dong
té bao to ra tuong d6i 6n dinh va tién hanh nghién ciu co ché va nguyén
nhéan dan dén tinh bat én dinh. Hién nay. ngudi ta can tuan theo qui trinh
duoc g dung trong nganh vi sinh vat hoc nham thu duoce nhitng dong
té bao ¢6 ning suat 6n dinh trong tit ca cac giai doan nudi cdy déng thoi
dé tranh mét hoan toan nhitng dong san xuat nay. Mot s6 nghién ctru cho
thay c6 nhitng dong té bao chuyén 2o ra sic td ¢6 tinh 6n dinh dac biét 1a
nhitng diéu rat quan trong trong vin dé nang suit.

Thé nhung. xét vé nghién ctru di truyén cho dén nay thi chi méi co
maot cong trinh duy nhat phan tich sd lwong nhiém sic thé cia dong té
bao tao nhién caroten va dong khong tao caroten cia cay Dancus carota
va tac gia khong tim thiy su sai khic gitra hai dong nay. Sur 6n dinh nang
suit & day c6 thé do qua trinh ciy chuyén. ngudi ta chi cdy chuyén nhimg
khdi callus cd mau sic dam nhat, mic dl viéc 1am dd hoan toan vo y thuc.
Ngoai ra, nguoi ta s& con phat trién k§ thuat bao quan déng lanh dat t6i
trinh d8 cho phép tranh hoan toan su xuét hién nhitng thay déi do chinh
k¥ thuit dong lanh gay ra. Phuong phap bao quan bing cach giam phan
chia té bao trong nudi cdy & nhiét do 0°C 1a phuong phép c6 hiéu qua.Viée
tai thiét duge nang suét cia dong t€ bao Catharanthus néu & trén co thé
dwoc giai thich bang hién tuong tai bién song toan bd van dé mét di va tai
thiét nang suat s& duoc giai thich néu nhitng dong té bao dugce nghién ciru
la dong epigenetic chit khdng phai 1a nhimg dong genetic. Su thét ring
té bio thue vat nudi cdy mang nhiéu dac diém khéng di truyén da duoc
biét kha k¥. Chi ¢ mat sé it trrong hop ngudi ta ching minh duroc rang
nhing thay dbi ctia dong té bao 13 do nhitng dot bién cu thé trong genome
va plastome hoic ngudi ta chitng minh duoc ¢ nhitng san phadm gen thay
d6i. vi du nhir enzyme thay ddi duoc tao ra. Nhu vay, viée sir dung nhitng
dong té bio epigenetic hoac khong di truyén lam phirc tap héa muc tiéu
san XUAt cac hgp chat thir cAp bang nudi cdy té bao. That khéng may mén
vi rat khé chon duge dong té bao khéng mang nhiing thay dbi khong di
trayén vi ring mudn chimg minh diéu d6 phai tai sinh cay hoan chinh tir
nhitng dong té bao niy va sau d6 tién hanh kiém tra nudi cdy mé tir hat
hodc cay thu duoce fir nhitng cay hoan chinh d6.

Loai té bao chinh dung trong nudi cy la nhimg té bao md sco 13 két
quéa cta nhimng té bao soma phan biét hda va nhirng té bao lai hitu tinh.
Tinh da dang cua nhitng dong té bao 1a s thuan loi cho cac nghién cu
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sinh hoc. Nhitng md seo dau tién, hinh thanh qua su phan chia nhirng té
bao & mé thudng khdng ddng nhét. Nhimg té bio mé nudi cdy khac nhau
{4 nguyén nhan tinh khéng ddng nhit caa té bao md seo tién khai.

Sur phan bao nguyén nhiém bét thudng trong sudt qua trinh phat sinh
va duy tri phat sinh dan dén sy hinh thanh nhimg té bao da béi, [éch boi
vi thi xAp xép lai nhidm sée thé. Dung toc 33 sinh trudng trong diéu kién
nudi cdy thich hop dan dén viéc chon loc nhanh chéng nhitng té bao khong
di vao giai doan biét héa; mé seo khong dong nhat tién khai chuyén hoa
thanh té bao mé seo chit va sau dd chuyén hda thanh 1& bao md seo xbp,
c hai loai té bao nay khdng c6 céu tric md hoc.

Thanh phan dinh dudng clia mdi trudng nudi cdy va hormone xic
dinh dac tinh sinh i va phat sinh biéu sinh ciia nhimg té bao phu thudc vio
nhiing phdn khac nhau cua md seo. Kiéu di truyén ctia mdt loai thuc vat
chiu anh hirang béi cée qua trinh bién doi xdce dinh cau tric va tde d sinh
trrdng cva mo seo.

Pé ¢6 su phan bao & té bao don, can phai st dung méi tnrdng giaun
dinh dudng hay méi trudng diéu kién bing cach nu6i cdy chung véi mé
dinh dudng hay mot lop md cung cap dinh dudng.

Mat dd té bao don cao va su giam thé tich mdi trudng thuc déy té bao
chuyén qua phan chia, ddy i nhitng diéu kién dinh trudc dé phat sinh phan
bao & nhimg té bao khong ¢ kha nang phan chia.

Nudi cdy té bao thuc vat bic cao ¢ tinh hai mat trong di truyén:

1- N6 mang tinh s¢ hitu thong tin di truyén cin thiét thé hién o mire 36
té bio. Thong tin di truyén nay duoc thuc hién teén chirc ning cia 1é bao.

2- T¢ bao nudi cay van duy tri thong tin bd sung xdc dinh kha ning
san Xuit cac co chat.

Nguyén nhian giy chét trong quan thé té bio in vitro c6 thé duge phan
chia theo cac kiéu sau day:

- C6 su chét cia té bao & tAt ca cac phase trong chu ki té bao

- Su chét xuat hién & mdt phase ctia giai doan giam dan trong nudi ciy
do gidi han dudng chit hay su itc ché cia cdc san phim doc 16 trong qua
trinh trao doi chat,

- Sur chét thé hién teudce khi té bao phan chia.
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Thi nghiém nubi ciy huyén phi Té Bao
Nguyén ligu va thiét bi:
- Miu cay Co nén
- May lic
- Giay nhém va paraphin (parafilm)
- Dao, kéo, panh... diing cho nubi cy.

- Mbi truong SH.

SH - 0 bao gdm mubi khodng SH va cac hop chat hiru co (bang phén
phu luc). 30mg/l saccarozo, diéu chinh pH dén 5,4 trude khi kh
tring. Mai trudng ndy diing cho phoi ndy mam.

SH - 30: Giéng SH - 0 nhung cé thém 6,6mg/t dicamba.

SH - 30C: La moi truomg SH - 30 duoc bd sung thém 3,0g/1 cazein
thay phan.

- Binh tam gidc 125ml:

Céc binh A (4 binh): M&i binh chira 10ml méi trudng 1ong SH - 30
Cac binh B (12 binh): M3j binh chita 20mt méi truéng léong SH - 30
Cac binh C (4 binh): M3i binh chita 20ml méi trnirdng long SH - 30C.

- D1a petri vo trang va dia petri chira méi truong dac SH - 0, SH - 30.
Tién hanh:

|. Léy khoang 2,0g md seo phdi hoa sinh truémg nhanh va cho vao
binh tam gidc A da chira 10mi méi trudng SH - 30 (tdng sb co
4 binh).

2. Bit kin cac binh bing gidy nhdm vo tring va quin ky véi gidy
paraphin. Tiép theo dat céc binh 1én may lic, diéu chinh tdc do
may & 75 vong/phiit va dé vao trong tdi.

3. Sau khoang 2 tudn nudi ciy, thém vao mdi binh tam giac A 20ml
mdi trurdmg SH - 30 vi lae & toe dd 100 vong/phat trong 2 tudn ké
tiép\

4. Duy tri su sinh trrdmg qua cAy truyen bang cich dd mot nira bink
nudi cdy A vao binh tam giac B sau 2 tudn nudi chy (tdng sbco 8
binh B).

S.  Quan sat sy sinh truong ciia cAc té bao trong nudi cly, nhitng té
bao phdi hda o té bao chit nhod va dam dic.
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6. D& cam ung phit sinh phai. chuyén mat mira sd binh nudi cay
sung cac binh tam gidc C (4 binh), ntra con lai dua sang c¢ac binh
tam giac B méi (4 binh). Duy tri cac nuéi cdy nhur trude va quan
sat hai (dn mdt tuan.,

7. Sau 4 tuan sinh trudng trong cac mai truedmg SH - 30 va SH - 30C,
loai bé dung dich mdi trudng va dira cic t& bao, khbi té bao sang
dia petri va trimy.

8. Chuyén cac cum té bao nho vao cac dia petri chira moi truomg
SH - 30, v&i mét do 5 khdi & bao/dia va dua ra nudi cé anh
sang. Quan sat sir sinh trudng ciia mau hang tuin trong thoi gian
khodng 4 tuan nudi cdy sé thiy cac khdi mé seo duoce hinh thanh
& tat ca céc dia petri. Nhung chi ¢6 cac md sea ¢ ngudn gbe 1
nudi cdy trén mai ruomg SH - 30C méi ¢6 kha ning tao ra phdi
va nay mam thinh cay con khi dua sang mdi trudng SH - 0.

Nhur viy ca 2 mdi trudmg SH - 30 va SH -30C déu hd tro su ting sinh
cua t€ bao phéi hda nhung chi co méi truong chira cazein thuy phan mai
thic day su phat trién cua té bao thanh phai v tinh.

6.3. CHON DONG TE BAO

K¢ thuat chon dong té bao di ra dai rat sém trong nghién ctu vi sinh
vit. Nhung & thuc vat bic cao. ky thudt nay méi duoc (ng dung cich day
khoang hon 20 nim. Nguoi ta ¢6 thé tién hanh xr 1y va chon loc t& bao
thue vat o ba mic dd chinh:

- Ma seo {callus).
- T¢ bao don (single cell).
- Té bao trén (protoplast).

Muc dich chon loc in vitro ¢ thé khai quat & nhitng diém sau :

- Chon dong t bao chdng chiu cac diéu kién bét loi cia ngoai canh,
vi dy: chdng chiju ndng. lanh. phén, man, khd han...

- Chon dong té bao khang cac doc t: dde td do nam bénh tiét ra, céc
logi khang sinh.

- Chon ddng té bao san xuit du thira (over production) cic loai san
pham chii yéu 1A amino acid.

- Chon cae dic diém chi thi dé nghién ciru di truyén {genetic markers)...
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Hién tugng bién di di truyén xuat hién & cac té bao khdng phan hoa
(undifferentiation), cac protoplast phan lip, cic callus va cac md nudi
cly in vitro. Nguyén nhén ciia bin dj chi véu 1 do nhing thay déi vé
5O lugmg va can tric cha nhiém sic thé. Tinh khong dong nhit cta té bao
trong nudi ciy ting 1én do cac nhin td saw:

(a) Nhiém sac thé O trang thai kham hoac ¢6 roi loan di truyén o cac
té bao clla mau Vit cay gay.

(b) Céac dac tinh mdi khdng theo guy it do cic diéu kién nuoi céy
gay ra. Trong nudi cdy m, cac kicu thay dai nhu thé thudng bi loai bo khi
muc dich chinh 12 ting cdc qua trinh nudi cdy on dinh di rruyén.

Nhitng nghién ciru gin day cho thy cde thi nghiém audi cay mé
hodc té bao thudng trai qua nhiing thay ddi di truyén (da bai-polyploidy,
léch boi-ancuploidy, dirt giv nhiém sic thé-chromasomal breakage,
khuvét doan-deletion. chuyén doan-translocation, khuéch dai gen-gene
amplifications. va ddt bién-mutations), va nhirng thay déi nay biéu hién &
murc do sinh hoa hoac phan tir. Nhu vay, nuoi cay md va té bao thuc vt
¢d kha nang tao bién di di truyén tuong ddi nhanh va khong can phai tmg
dung cic k¥ thuit phirc tap khac. Bién di di truyén trong nudi cay md biéu
hién 6 sir thay ddi tinh trang cua céc cdy tai sinh va sau d6 truyén sang thé
hé sau bing phuong thirc nhan gidng hitu tinh (vi du: rau diép, thudc 13)
hoac dinh du@mng (vi du: mia. khoai tay).

Ciac bién di chon loc duge trong nudi céy mé c6 nhidu cach goi
khac nhau nhu: dong callus (calliclones-tr nu6i céy callus) hoac dong
protoplast (protoclones-tiy nudi ciy protoplast). Nam 1981, Larkin va
Scoweroft dang mat thuét ngir chung 1a bién di dong vo tinh (somaclonal
variation). mic du Evans va-cs (1984) fai diing thuat ngit bién di dong giao
tr (gameclanal variation) cho cac dong bi bién ddi di truyén phat trién tir
cde 1é bao giao tr hojic thé giao td. Su da dang cta bién di & cac dong vd
tinh lam ndi bt mot thuc té rz"mg bién di dong vo tinh cé thé 1a mot cong
cu rat hitu hiéu cho viée cai thién di truyén cdy trong.

6.3.1. Nguyén tic chon dong té bao
6.3.1.1. Chon truc tié'p

Théng qua ru thé vé sinh truong hay su khic bigt théy dugc vé mau
shc co thé chon dugce dong té bao 1ir quan thé té bao. Mt sb dong cd kha
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nang khang khang sinh, khing cac chat ddng ding cha amino acid hoic
chong chiu mudi ciing c6 thé chon trirc tiép tir quan thé té bao. Hé thong t&
bao hay duoc str dung 1a céc té bao dich huyén phii hoac khéi callus. Diéu
kién chon loc & day la cdc doc té véi néng d06 khac nhau gay tac dong truc
tiép én sinh tririmg caa té bao. Nhirng té bao ¢4 kha ning phén chia trong
mdi trudng chita doc td vai ndng d6 ting dan tir ¥an ciy chuyén nay dén
1an chy chuyén khac duoc sang loc dan (chon loc kiéu bic thang). Hoic
c6 thé dua ca quan thé té bao vao diéu kién mdi trudng tic ché sinh trudmg
hoan toan dé chon ra nhiing té bio séng sét, tuy nhién ngudng tbi da cila
muc do hoac néng db tac nhan chon loc ¢an phaj duoc tham do trudc néu
khong cd thé (e ché su phat trién cha cdc té bao dot bién trong quan thé
té bao nuéi cdy. Thong thudng, ngudi ta trén té bao vao mdi trudng thach
chita duoc 4 va chon nhimg té bao sdng sét phan chia thanh khuan lac ma
s¢o. cling ¢b thé céy truc tiép 1én mai truomg chon loc chira doc td. Dong
chéng chiu thiromg xuat hién tir mét phén cua khdi té bao nudi cy.

6.3.1.2. Chon gidn tidp

Trong trudmng hop nay dic diém ciia dong duge chon 12 két qua biéu
hién khuyét tit caa té bio. Thi du dién hinh 13 chon dong thiéu enzyme
nitrate reductase (NR). Trén méi trudng chira CIO; nhitng té bao ¢6 NR
sir dung CIO; nhu NOjJ va khir thanh ClO , C1O; tac dung nhu mét
d6c¢ td cho nén chi ¢o nhing té bao khong co NR mdi song sdt trén mbi
truong chon loc.

6.3.1.3. Chon tong thé

Céc té bao di dudng thuc vit thuong dugc chon bang phuong thire xir
Jy dot bién va nudi trén mobj truang co6 chira yéu_ t5 dinh duéng can thiét
c6 khi lai chinh 13 yéu t6 gay dot bién, vi du: dot bién lan chiu duge S-2-
aminoethy] cysteine xuét hién sau khi xir 1y dot bién phéi nudi cay.

6.3.2. Cich chon dong té bao

6.3.2.1. Khing co tdc nhdn chon lpc

Céc té bao va callus khdng td chirc (unorganised), sinh trudng trong
nudi cdy in vitro & cac thi ky khac nhau trén méi truong khéng chira tac
nhan chon loc (dbc té hoac cac chit trc ché), duge cam 1ing dé phin hda
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cac cdy hoan chinh., Cic cay tai sinh s& dugc trong rén dong rudng Jé
chon loc cac bién di. Bang phuong thirc nay nguoi ta da thu duoc cdc bien
di dong soma cua cac loai cay trong khac nhau.

a) Ciy mia duéng (Saccharum officinarum)

Cay bién di phan 1ap tir nudi ¢dy md va té bao duge xac nhin dau
tién & mia. Cong viéc bit diu & dao Fiji (Nhat), phan lap cac dong phu
(subclones) & gidng mia Pindar dé khang bénh Fiji (do virus aphid-
transmitted) va bénh mdc suong (downey mildew) (do Scelerospora
sacchari). Tinh khang duge duy tri & cac dong soma qua mot vai thé hé
tedng trén dong rudng. O Australia, Larkin va Scowcroft (1981), da khai
thac kha nang tao ¢ic bién di ctia nudi céy mé dé cai thién mot sb gia tri
néng hoc et gidng mia Q101 khang bénh dém mit (do Helminthosporium
sacchariy. Tuong wr, Liu (1981) d3 xac dinh cac dong callus mia cho cay
1 thé hon gidng (thi) dia phuong tot nhit (F-160, Taiwan) vé ning suét.
ham luong duong va kha nang khang bénh than (do Ustilago scitaminea).

b) Cay khoai tdy (Solanum tnberosum)

Shepard va cs (1980) d4 tai sinh mét sb 1én cdy tir protoplast té bao
thit 14 cta giéng “Russet Burbank™ va théng bao cac bién di thu duoc
trong quan thé protoclones. Mt sé trong chiing khang duoc bénh thdi
sém (early blight-do Alternaria solam) hoac thdi mudn (late blight-do
Phytophtora infestans). Cac protoclone khang virus Y va xoin la (leaf-
roll) cling di xuit hién trén déng ruong (Thomson va cs 1986).

Bién dj di truyén & khoai tay phat trién tir cdv tai sinh trong nudi cly
md ¢4 thé di truyén sang thé hé sau thong qua sinh san sinh dudng (Sree
Ramulu 1986). Cac bién di phén 1ap trong cac cay 1ai sinh tir callus gidng
Bintje, cho cdc dong-san xudt biang phuong thire sinh dudng-mang cac
tinh trang vé nang suit, khang bénh thdi mudn va nim vay (scab) teén
ddng rudng tot hon.

c) Cay ca chua (Lycopersicum ¢sculentum)

Evans va cs (1987), d3 phén lap cac dong soma ciia ca chua bing
cac bién di hinh thai, 1 cdc d6t bién 1an cua tinh bat duc duc khang nim
Fusarium oxysporium & mit cda cudng 1a, kha nang luc héa cua 13, mau
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sic clia qua va hoa, Mot s& bién di vé hinh thai néi trén 12 do nhirng thay
Adi ve s6 luang nhiém sac thé. Cac nha khoa hoe & DNA Plant Technology
Co. (USA) di phat trién cac bién di ddng soma cita ca chua cho qua ¢é vi
ngot ting, cAu tao (texture) qua tdt hon, mau va ham hrong chit khé cao
(20%). Mot trong nhitng bién di nhur thé d3 dugc dang ky ban quyén la
gidng (th{T) thuong mai vao nam 1986 (Marty 1988).

d) Cay phong lir (geranium)

SkirvinvaJanick (1976) da phat trién mot loai geranium (Pelargonium)
tr cac bién di soma ¢4 mui huong dugce cai thién va dat tén 1a “Velvet
Rose”. Diéu nay cho thay gidng ciy trdng thuong mai (commercial crop
plants) dau tién bat ngudn tir cac bién di dong soma. Gidng méi nay cd
hoa dbi ximg mang cac nhi hiru thy 16n. nim nhuy ché 5, trong bing hat.
Trong khi & gidng bd me thi nguge lai, hoa bat d4i xitng mang cac bao
phin bé va bat thu, nim nhuy ché 2, va khéng bao gid rdng bing hat.

¢) Cic loai ngi cbe va hoa thao (cereals and grasses)

Céc cay ngil cbe va hoa thao ¢é nguén gdc callus cb thé la nguon
nguyén lidu cung cip cdc bién di dong soma. Cay ciia chc ddng nay khac
nhau vé chiéu cao, kich thudc, dang la, chiéu dai caa rau (& dau hat théc),
kha nang hiru thu cua cum hoa, hodc mau cua hat. Céac bién di chon loc
c6 gia tri thuong mat 13 dong bar duc duc (male sterility), didu chinh
protein gliadin, khiang bénh suong gia & 1da mi (Galiba va Sutka 1988),
ting nang suat & lha va chin sém & ngd (Evans 1989). khang bénh chay
rui (fireblight) & cay [ (Pvrus communis) (Viseur 1989). Trong s cac loai
hoa thao, cédc loai thude ¢chi Lolium, Panicum va Pennisetum cing cho
nhiéu hira hen vé ti¢m ning bién dj dong soma.

6.3.2.2. C6 nhan (6 chon loc (with selection pressure)

Theo phuong phép nay. cac ddng té bao bién di duoc sing loc tir nuéi
cdy nhé vao kha nang séng sot ctia ching khi cé mat cac doc td/chit tic
ché trong méi tnrdng dinh dudng, hode dudi cac dieu kién stress ctia méi
trudmg, Cac bién dj o thé thu duoc bang cach chon loc truc tiép, gidn tiép.
Su phén lap dugc tién hanh trong nudi cdy dich buyén phi hodc bing cach
dan trdi té bao don/protoplast.
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a) Khang amino acid va céc ddng ding ciia amino acid

Mt sé amino acid trong dé ¢é valine va threonine irc ché sinh trudng
té bao khi dua chiing vao méi trudng diing dudng nudi céy. vi ching (rc
ché té bao sur dung NO; hodc ngin can amino acid cung ngudn gdc.
Ngoai ra, néu bd sung cac chit ddng ding ctia amino acid vao mai truomg
nudi cdy chiing ¢4 thé dugc sir dung nhu amino acid vao viéc téng hop ra
cac phan tir protein, két qua cic phan tir nay bi mat hoat tinh. Hién tuong
trc ché nay c6 thé khic phuc bing cdch cung cip cho té bao thém céc
amino acid khac hodc cac hop chét din xuét binh thuémg khéc ctia chang.

Déi véi té bao, ching co thé tir khic phuc bz"ang cach ting cudmg tong
hop cac amino acid thich {mg. Va diy 13 nguyén nhan vi sao cic dong té
bao khing dugc cdc chit dong ding ciia amino acid lai san xuét dur thira
amino acid. Co ché ciia hién tugng san xuét du thira la qué trinh (rc ché
nguoe (feed-back inhibition) kém méin cam hon. Trong dong té bao khang
S-methyl-tryptophan co ché irc ché san phdm ngugc nay kém mén cam vi
viy hoat tinh ctia anthranilat synthetase van cao va luong Tryp duoc tao
ra cao gp nam lan so v&i binh thudmg, O céc dong khang p-fluorophenyl
alanine co ché trc ché san phiam nguoc hoat dong ciia enzyme chorismat
mutase kém man cam véi phenylalanine va tyrosine. Vi vy lugng pheny)
duoc tao ra rat cao.

HO
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Trong thuc té hién tremg kiém tra long [€o cac qua trinh sinh tdng hop
amino acid van ton tai khong cin SuU ¢O mat cac chat dﬁ)ng déng clia amino
acid. Cac amino acid tu do nay (Phe. Tyr, Met, Lys) sé dugce tich 1Oy lai
hodic chuyén hoa tiép (vi du: thanh cac hop chat phenol). Hién tuong thai
amino acid tr do ra mdi trudng chi gap doi vai proline (Pro).

Ngoai ra, kha ning khang cic chat ddng ding ctia amino acid con ¢é
1hé do nhitng co ché khdc gav ra, vi du nhu:

- Té bao han ché thu phin cAc chit dong ding cta amino acid. Hoat
ddng thu nhan cac chit do rét yéu.

- Té bao ¢6 kha nang chon cac amino acid binh thudmg dé tong hop
protein trong khi cic chit dong dang ciia amino acid bi bé lai.

- Truomg hop khang threonine thi té bao c6 nhitng thay ddi trong hé
thdng enzyvme st dung NO 7,

Nghién ctr vé tinh khdng cic dong ding cua amino acid ¢ y nghia
thue tién rit Jon. Ngudi ta hy vong s¢ tao duoc cic gidng ciy c6 gia tri dinh
dudng cao. Ching han: Widholm (1977) da chon duoc mét dong 1é bao ca
rét ¢ thé san xuat 27 1an tryptophan s do nhiéu hon binh thudmg va téng
25% lugng Tryp tong sé (fur do + trong protein). G mdt dong té bio ca rbt
khic ciing mdt lac khang dwoc 4 chat dong déng cia amino acid, va ham
luomg cace amino acid twong tng 14 Lys, Phe. Met va Trvp tang tir 6-34 lan.
Tuy nhicn, biéu hién su san xuit du thira nay cé con gitr dugc sau khi tai
sinh ciy hay khéng do $a diéu cha dén nay vin chua duoc két ludn.

Vin dé ti sinh cay nr dong té bao khang 5-methyltryptophan 1a
vin dé sinh 1y kha ly thi. Khang 5-methytryptophan s& san xuat du thira
tryptophan ma tryptophan lai 13 tién chat coa TAA nén té bdo s& san xuht
dir thira TAA va nhu vay té bao s& sinh truong 1 dudng auxin nghia la
khéng cin auxin ngoai sinh dua vao méi truong. Lugng TAA ting ciing
Jam cho (¢ bao mat kha ning tao phdi va tao choi. Chi cé 107 t& bio co thé
tao cay. va co thé do mot dot bién thir hai xay ra trong trao ddi chat Tryp
hay [AA. Cho 161 nay da c6 mot s két qua nhu sau:

- 2 truong hop cdy tai sinh nr ma seo-Nicotinana tabacum khiang
methioninc sulfoximine va valine.

- 1 tredng hop chon t nuoi phéi-Hordeum vulgare va Zea mays
khang lysine + threonine. Nicotiana tabacum khang 3-methyl tryptophan.
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- 1 trudng hop chon ca cay-Trincum khiang S-methy| tryptophan.

Nhing dong nay ¢o kha nang di truyén tinh trang nay cho thé hé sau

qua sinh san hiiu tinh.

Bang 6.1. Cac dong té bao khang cac amina acid va cac dong dang

cla nd chon loc dugc trong nubi cdy in vitro

Tacnhan chon loc Loai Tac nhan Tai sinh
dot bién cay
S-(aminoethyl)- Arabidopsis thaliana EMS o
Lcysteine Daucus carota Khong Khoéng
Hordeum vulgare Azide Co
Nicotiana tabacum EMS Khéng
Nicotiana tabacum UV/EMS Khong
Niconana sylvestris Khong Khéng
Aminopterin Oryza sativa EMS Khong
Datura innoxia (1n) Khéng Co
Azaguanine Acer pseudoplatanus NTG Khéng
Glycine max EMS Khbéng
Haplopoppus gracihs EMS Khéng
Medicago sativa EMS Khéng
Azauracil Haplopappus gracilis EMS Khong
Zea mays EMS Khoéng
Azetidine-2-carboxylic | Daucus carota Khong Khang
acid
Bromodecxy-ridine Glycine max NG Khéng
Medicago sativa EMS Khéng
Nicotiana tabacum Khong Cé
Ethionine ‘Daucus carota EMS Khéng
Daucus carota Khéng Khong
Medicago sativa EMS Khong
p-Fluorophenyt Acer pseudoplatanus Khoéng Khong
alanine Daucus carota Khéng Khong
Datura innoxia Khéng Co
Nicotiana tabacum UV/EMS Khdng
Nicotiana tabacum Khéong Khéng
Nicotiana tabacum Khong Co
6-Fluorotryptophan Petunia hybrida NG Khang
5-Fluorouracil Daucus carota Khoéng (@]
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Glycine ydroxamate | Nicotiana tabacum Khong Cé
A-Hydroxyproline Nicotiana tabacum EMS Khong
Nicotiana tabacum UV/EMS Khéng
Hydroxyproline Daucus carota EMS Khéng
Hordeum vulgare Azide Cé
Hydroxyurea Nicotiana tabacum Khéng Cc
Lysine plus threonine | Zea mays Azide Coé
Zea mays Khéng Cé
Methionine sulfoximin | Nicotiana tabacum Khéng Co
Methyltryptophan Catharanthus roseus Khong Khong
Daucus carota Khéng Khéng
Nicotiana tabacum UV/EMS Khéng
Nicotiana tabacum Khéng Khéng
Nicotiana tabacum Khéng Co
Nicotiana sylvestris Khdng Khéng
Seleno-amino acids Nicotiana tabacum Khéng Khéng
Thienylalanine Nicotiana sylvestris Khong Khéng
Threonine Nicotiana tabacum Khéng Cé ]
Valine Nicotiona tabacum (1n) | UV &)
Nicotiana tabacum (1n) | NG hoac chiéu xa | Khdng

Clut thich: NG: N-methyl-N “nitro-N-nitrosoguanidine.

b) Khang bénh

Céc té bao don hoac protoplast phan lap duoc nudi ciy dudi tac
dung cla cdc tac nhan gay dot bién vat Iy hodc hoa hoc dé cam img cho
tinh khang phytotoxin. Carlson (1973) tai sinh cdy tir protoplast thubc
14 duge xur 19 ethylmethane sulphonate (EMS)- chon loc cho tinh khang
methionine sulphoximide (MSO)-nhan thiy tinh chéng chiu ting lén dbi
véi Pseudomonas tabacci. Tinh khang dugce di truyén nhir mét tinh trang
domn nira trdi (single semi-dominant trait).

Gegenbach va Green (1975-1977), chon loc tinh khang T-toxin cua
Helminthosporium (doc 10 dac trung vat chi) & nudi cﬁy in vitro ngo, da
thu durge dong ngd bit duc duc cd kha nang khang bénh ri sit do ndm
Helminthosporium maydis gy ra bang k¥ thuat chon dong té bao nudi ciy

bang phuong thire sau:
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Giéng ngé bt duc dire mang té bao chdt Texas

!

Nudi cdy mo seo

!

Chon lpe trén mds trudng chia ade té cla H. mayas

!

Dang khang H. maydis

!

Téai sinh cay

|

Kém tra tinh khang H. maydis
(két qud dwong tinh)

Hinh 6.3. Chon dong khang Melminthosporium maydis & ngd

Khang ddc td ciia ndm bénh ri sat va tinh bit duc duc di troyén dudng
me do dot bién trong mot gen gay nén, hoic do trong té bao chit ¢d ca mot
quan thé genome cua cac co quan nr, chon loc tinh chiu bénh tire 1a chon
gen thich hop trong quin thé d6. Tinh khang thuong do mtDNA quyét
dinh, v tinh bit duc dure trong truong hop nay cing do mtDNA quyét dinh.

O thubc 1a, nardi ta chon loc duoc d6t bién khang methionine
sulfoximine, dgc t6 do Pseudomonas tabacci tiét ra (P tabaci giy bénh
chiy ri o thude 13).

¢) Khing chat diét co

Sinh trudng cua co dai trong qui‘m thé cac cay tréng quan trong trong
ndng nghiép thudng duge didu chinh bang cac chit diét ¢a. Vi cac chét
diét cd (herbicide) co thoi gian sdng du ngan (short residual life), nén
ching dugc Ying dung 13p lai nhidu lin trén cay trong. Mot sb cay trong
da tro nén nhay cam véi chat diét co do viée sir dung lap lai ciia nd trén
cay. Hon nira, phuong phap diéu chink co dai nhu thé nay 1a khong kinh
té vi cdc chét diét ¢o hau hét 1a dat tién. Phirong phap nudi cy in vitro cho
phép thu duoc cic cay bién hién tinh chéng chiu dbi véi cac chit diét co.
Nubi cay protoplast trén mdi trirng cb cac chat diét ¢o khac nhau da cam
ting dot bién tao cic dong té bao chdng chiu sau dé co thé tai sinh thinh
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cAy, Cac cdy khang cic chat diét ¢o tai sinh tir té bao nudi c{iy bao gom
Nicotiunu tabacum (khéng amitrole, bentazone. chlorosulphon, isopropyl
N-carbamate, phenmedifarm, picloram va paraquat), Corydyllis (khang
gly phasphate), va Medicago sativa (khing alufosinate). Mot sé tinh trang
chdng chiu duoe di truyén nhu 14 céc don allele (monogenic alleles) trdi
hodc Ian. Kha ning chéng chiu chit diét cd cling c6 thé dugc bién nap vao
1€ bao bing cach lai soma hodc thdng qua cong nghé chuyén gen.

Bang 6.2. Cac dong té bao dot bién mang tinh trang hiu ich
trong nang nghiép thu dudc tif nudi cdy in vitro,

[ .
Tace Tai sinh
Tac nhan chon loc Loai nhan aisin
dotbién cay
1. Chiulanh Daucus carota EMS Co(e)
Nicotiana sylvestris Khéng o
2. Khing céc chat diet ¢o
Asulam Apium gravaeolens Khong Khong
Bentazone Nicotiana tabacum (1n) | Tiay Col(c)
24-0 Lotus corniculatus Khong Co
2,4-D:2,45T;2,4-DB Trifolium repens Khong Khéng
Isopropyl-N- phenylcarbamate | Nicotiana tabocum EMS Co{c, d)
Paraquat Nicotiana tabacum TiaX Ca(q)
Phenmedifarm Nicotiana tabacum (1n) | Tiay Colo)
Picloram Nicotiana tabacum Khéng Cs(c)
3. Khéng cac pathotoxins
Fusarium oxysporum Solanum tuberosum Khéng Cé
Helminthosporium maycis Zeamays T-cms Kndng Co(c)
Phytophthora infestans Solanum tuberosum Khéong Co(c)
4 Chéng chiu mudi Capsicum annum Khang Khéng
Datura innoxia Khéng Cco
Kickxia ramosissima Khong 6
Medicaqgo sativa Khéng Khéng
Oryza sativa Khéng Khéng
Nicotiana sylvestris Khéng Khéng
Nicotiana sylvestris Khéng Khéng
Nicotiana tabacum EMS Co
Nicotiana tabacum Khéng Célc)

Chu thich

(¢) Cay khéng.
(9) Cay bat thu.
(e) Khong biéu hién trong cay.
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d) Chéng chiu cic stress chia moi trirong

Stress clia méi trudng do ndng d6 mudi cao & trong dat 13 nhan 16
chinh kim ham phit trién néng nghiép. Tir két qua dau tién 1a tai sinh cdy
thudc 14 in vitro chdng chiu NaCl (Nabors 1980), dén nay nguoi ta da phi
trién mot sd luong 16n cac dong té bao va cay tr(“)ng co thé chdng chiu
nong d6 mudi cao (Nguyén Hoang Lac 1992). Dix (§977) da phat trién cac
dong chéng chiu lanh bing cach nuoi cay té bao cua Nicotiana sylvestris
& diéu kién nhiét d6 thap. Tuy nhién, phenotype cla cac cay tai sinh tir
nhiing dong nay khong duge chuyén sang thé hé sau bang phuong thirc
hiru tinh. L& Tran Binh (1992) ciing di thu dugc cic dong a chiu nhiét
dd thap théng qua nuoi cdy mo callus. Cac két qua tuong ty theo hudng
bién di dong soma mang tinh trang ching chiu stress nude dugce cam (ng
bang PEG hoac mannitol (mannitol or PEG-induced water stress) trong
nubi cdy md callus thude 14, mia va lGa ciing di duge thong bao (Nguyén
Haoang Loc 1992, 2003; Razdan 1994; Truong Thi Bich Phuong 2004).

e) Cac dong khuyét duirng

Cic dang khuyét dudng dioe sir dung cho bién nap DNA, lai soma va
nghién clu cdc qua trinh trao ddi chat. St dung nudi cay té bao don boi va
XIir Iy 46t bién gen tién lgi cho phat trién mot sé 1én cac Yoai khuyét dudng.
Céc dong té bao khuyét dudng diu tién dirge Carlson (1970) thong bio
Ja cay thube 14 don-nhi bdi (dihaploid) sinh tnrémg chim trén moi truong
t4i thidu va dodi hoj Su trao doi chét dac biér dé hoi phuc lat sir sinh tewong
binh thrdng. Cac dong khuyét dudng phan lap duge trong nudi cdy in
vitro céc 1oai thue vat khac nhau bao gdm cac yéu cau: (a) pathotenate.
adenin va isoleucine + valine & Datura innoxia; (b) histidine, tryptophan
va nicotinic acid & Hyoscyanus muticus; va (c) isoleucine, leucine, va
uracil & NMicortana plumbagnifolia. Cac dong Datura duoc phan lap trong
nudi cay dich huyén pha té bao. Thong qua dung hop bd sung (fusion-
complementation), cic dong khuyét dudng cta N. plumbaginifolia va H.
muticus doe xac dinh 1a & trang théi Jan.

Chlorate (C10 ] )-mgt dang twong ty nitrate-durgc bién ddi nhd enzyme
nitrate reductase tro thanh chlorite (ClO 7 ), mot loai doc tb cua té bao. Vi
vay, & moi trudng dugce bd sung chlorate cac té bao dang hoang dai cé hoat
tinh cila enzyme nitrate reductase s& bj chét, trong khi cac té bao khang cé
enzyme nly s& sdng sot. Cac the hoi bién (revertants) cia dang hoang dai
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c6 thé duge kiém tra bing kha nang s dung NO: trong mdi trudng nudi
cdy cla c4c té bao nay. Cac dong thiéu nitrate reductase duge phin I3p tir
cac té bio nudi cdy cva N. fabacum. N plumbaginifolia, H, muticus, D.
innoxia, Rosa damascena va Petunia.

Ngudi ta ¢ thé sir dung cac loai dong té bao va cac dac tinh cia
chiing nhur nhitng dac diém chi thi trong nghién ctru diéu khién di truyén
va k¥ thujt gen. Hai loai dong té bao nhu thé d3 duoc xac dinh: mdt loai la
dot bién (nia) khong tong hop apoenzyme, trong khi loai kia (cnx) khong
tdng hop cofactor. Cc phenotype nay duoc su dung nhur 1 cac marker b
sung trong viéc chon loc cac thé lai soma.

Dong cnx

Oodng g
(khéng téng hop colactor)

{khong téng hcp apoenzyme)

— A

Dung hcvp protoplast

Callus — » Kiémtwahoat tith NR

}

Tai smh

!

Cay

Hinh 6.4. Dong cnx va nia vé gen NR trong thuéc 1a.

Bang 6.3. Cac dot bién khuyét dudng chon loc duoc trong nuéi cdy in vitro.

Nhu cau dinh duéng/ Lodi Ticnhan | Taisinh
ki€u hinh oat dstbién | cay
Adenine Datura innoxia (1n) EMS Khéng
p-aminobenzoic acid Nicotiana tabacum (1n) EMS Co
Arginine Nicotiana tabacum (1n) EMS Co
Biotin Nicotiara tabacum (1n) EMS cé
Histidine Hyoscyamus muticus (1n) NTG cé
Hypoxanthine Nicotiana tabacum (1n) EMS cé
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f) Khang khang sinh (antibiotic resistance)

Maliga (1973) chon loc thanh cong dong té bao thudc la khang
streptomycin di truyén duong me. Streptomycin Gc ché sinh tong hop
protein & luc lap, ty thé nhung khdng anh hudng dén sinh tdng hop protein
trong ribosome té bao chat. Dong té bao khang streptomycin ¢6 mau xanh
dwoe chon bang cach tach nhitng cum té bao xanh trén mdi trudng chaa
streptomycin. Ddng té bao ¢ mau tring dwoc chon thong qua kha ning
sinh truong trén mai trudng chira streptomycin. Kha ning khang nay cé
thé do ca luc lap va ty thé nhung ciing ¢6 thé chi do mét co quan tir quyét
dinh. Ngoai ra, ngudi ta con phat hién duoc tinh khang to hop nghia 1a
chon loc tinh khang mdét loai khang sinh nay nhung cling khang duoc moét
s6 khang sinh khac. Vi du: dong N. sylvertris khang kanamycin van c6 thé
khang dugc streptomycin va neomycin.

g) Khing ciac ddng ding base cia DNA

Trong nudi cay mé té bao ddng vit ngudi ta dung: 5-bromodeoxy
uridin (BUdR) va 8-azaguanidin (AG) dé chon nhitng dong té bao dot
bién thiéu thymidinkinase (TK) va hypoxanthin guanidin phosphoribosyl
transferase (HGPRT). Co ché chon loc dd nhir sau:

- Céc té bio ¢6 TK va HGPRT binh thudng sé sir dung BUdR va AG
nhu cdc nucleotide cho sinh téng hgp DNA. DNA mang BUdR va AG s&
khdng binh thudng va té bio s& chét.

- Nhitng té bao thiéu TK va HGPRT khéng sir dung BUdR va AG
ching s& séng duoc.

Céc nha nudi cdy md thuc vat ciing sir dung mé hinh nay déi vdi té
bao thuc vat va bude dau thu duoc mt sb két qua. Vi du: chon dugc dong
té bao thudc 14 c6 hoat tinh HGPRT giam 50%, song cac dong khang
BUdR vin ¢6 hoat tinh enzyme lai phu thudc TK kha ion. Diéu d6 duge
giai thich nhr sau: trong té bao thuc vat c6 hai loai TK, nhir vay phai chon
dirge hai té bao dot bién ddng thdi mdi mét hoan toan hoat tinh TK. Mat
khac dong té bao dau trang khang BUdR ciia Okyana (1976) lai do té bio
¢6 kha ning san xuat dur thira thymidin, Ciing thé ¢6 té bao ¢4 co ché sia
chita DNA tt cho phép chiing stra dugce nhitng sai 1éch do BUdR hay AG
gay ra va nhu vay ching ¢d kha nang khang BUdR va AG.



Chwong 7

NUOI CAY TE BAO TRAN
VA UNG DUNG

7.1.TE BAO TRAN (PROTOPLAST)

Cac té bao thuc vit c6 thé phin chia vi phat trién thanh cly hoan
chinh trong nhitng diéu kign nhét dinh. Ngoai ra mdi & bio thye vat déu
¢6 thanh té bao bao quanh. Thanh té bao giit vai trd quan trong lién guan
dén céu tric va chire nang cua thue vat. Nhung ching lai 1 trd ngai chinh
déi vdi viée chuyén ADN vao t€ bio ciing nhu qua trinh tao thé lai xoma.
Thanh té bao ¢a thé bi tach tam thoi ra khoi té bao thue vat ma khong lam
mét sitc sdng cua té bao. Nhiing té bao thuc vit ¢d thanh bi loai bo duoc
goi 13 té bao tran {protoplasy).

Kiercker (1892) lin diu tién tach té bao trdn thire vat khi lam thi
nghiém vgi vay cu hanh bang cich cit nhé ching trong dung dich co
nguyén sinh. két qua giai phong ra cac 1é bao tran khi cit xuyén qua thanh
té bao. S luong 1é bao tran thu duoc tir thi nghié¢m trén rt thép va bi han
ché vai nhirng té bao di khdng bao hda manh

Viéc thu nhan cac té bao tran da d& dang hon vao nhdang nim dau
clia thip Ky 60 cita thé ky XX khi nhiéu enzym cé thé diing cho phan giai
thanh té bao ducre tach chiét va tinh sach thanh cong. Cocking (1960) di
phat hién ra c6 thé thu nhin cac té bao tran tir mo thuc vét khi ngam chiing
trong dung dich enzym xeliulaza chiét tir ndm Myrothecium verrucaria.
Vao nam 1968, cac enzym ding trong pha thanh t bao nhu Macerozym
va xellulaza di duoc san xuat, 1am cho qua trinh tach cac té bao tran tro
nén thuan loi hon.

Nam 1970, hai tac pia 1a Nagata va Takebe tach duge té bao tran ta
thude 14 (Nicotiana tabacum) vi phat trién quy trinh 14i tao thank té bao,
phén chia 1€ bio va thdm chi di taj sinh edy. Carlson va cs (1972) [an dau
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tién da thong bao vé vide dung hop va tao con lai soma khac loai. Ké tir d6
di c6 nhiéu loai thuc vat dugc img dung thanh cong k¥ thuat dung hop va
nudi cly t€ bao tran. trong do co cac loai cay trong.

7.2. PHUONG PHAP TACH PROTOPLAST

C6 3 phuong thire phin lip protoplast, dé la:

- Co hoc (khong ding cac enzyme).

- S&r dung enzyme tuan tu (qua hai budc).

- Sur dung hén hop enzyme (x(r ly dong thai).

Phuang phép co hoc tién hanh dua trén co s pha cac méi lién két cua
md bing cac dao sit nhon (sharp-edged knife) va gidi phéng cac protoplast
riéng ré. Phuong phap nay cho hiéu sudt thap. Néi chung, céc protoplast
thudng duoc phan lap tir cac té bao khong bao hoa cao ciia cdc mé du triy
nhur choi hanh va vay hanh (bulbs and scales) cuia cac loai than hanh, ré cu
cai (radish root), vo qua giira cua dua chudt (mesocarp of cucumber), va
ré ¢ cai dudng (beet root).

Phuong phap ding enzyme ¢6 hiéu qua cao hon rat nhiéu so véi
phuong phap co hoc. phuong phip enzyme cho phép tach duoc hang gram
protoplast. Cac enzyme duoce sur dung 1a cellulase hoan toan khéng déc
hai ddi vdi té bao.. Do vach 1é biao co thanh ph?m gém pectin, cellulose,

hemicellulose cho nén phai sir dung hdn hop enzyme:

- Pectinasc phin huy pectin.

- Cellulase phan huy cellulose.

- Hemicellulase phan hiy hemicellulose.

Ngoai ra, dé protoplast khong bi v sau khi thanh cellulose bi phin
hay nguoi ta phai bo sung nhimg chat ting ap luc tham thau vao dung dich
enzyme d¢ duy tri can bing thdm thau gitra ndi bao va mdi trudng bén
ngodi. Thanh phan dich enzyme (trén lit) gom c¢o:

- Cac enzyme (pectinase. cellulase, hemicellulase) tir 0,1-2%

- Sorbitol (0,15 M) 273 g

- Mannitol (0,15 M) 273 g
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- Glucose (0.1 M) 18 g

- CaCl,.2H,0 (6 mM) 441 mg
- KH,PO, (0,7 mM) 95 mg

- DEm MESI (3 mM) 650 mg

- Biéu chinh pH 5,6 va khir triing dung dich enzyme bing mang loc
Millipore.

Tay theo timg ddi twong va ting loai mé ¢6 thé thay d6i ndng do
caa cac enzyme trén cho thich hop. Vi protoplast thuc chat 12 té bao tran
khong cé thanh cho nén ¢6 thé tach dugc tir nhigu ngudn khac nhau nhu:
cdc by phan cia cdy (14. rd, hat phan), callus, té bao don...

Khac voi té bao vi sinh va té bao dong vit, té bao thuc vat c¢é thanh
té¢ bdo cung dugc tao ra bai nhicu loai polime khac nhau. Thanh té bao c6
chirc nang co hoc. tao khung xiurong té bao va hé mang lién két gitra cic
té bao v&i nhau. Thanh phan hoa hoc cta té bao rét phirc tap. Celllose Ia
thanh phin chu yéu cita ming té bao thuc vat. Cong thirc hoa hoc téng
quat cua cellulose la (C H .0,) . Phan tir cellulose co hinh soi dai, thdm
chi rit dai véi su lién két clia hang nghin cac phén tr dudng don véi nhau.
Ngoai cellulose cén c¢6 hemicellulose, pectin, lignin, mot s6 chat béo va
chit khoang, pectin con déng vai trd quan trong lién két gilra cac té bao
vai nhau,

Té bao tran (protoplast) 13 té bao d3 duoc tach khoi mang 1é bao (mot
[dp polyme bao boc té bao) va mang lién két gilta céc té bao. Cic enzym
déng vai trd chil yéu trong phin huy mang té bio va tao ra té bao tran 1
cellulase va pectinase. Té bao sau khi b mét 16p mang cimg s& cé dang
hinh ciu dudi ap sudt thim thau phit hap ciia mdi truong.

Te bao tran cd the duge tach ra tir cac m6 hoac ¢o quan khac nhau &
cay nhu 13, ré, md seo nudi cay in vitro .

Uu thé caa ky thuat tich va nudi cdy té bao trin la 1¢ bao khéng c6
mang cimg. & trang thai dan bao, mat do té bio thu duoc trén | don vi thé
tich méi troong cb thé rt cao (dat 10° t& bao/Im] méi truomg). Té bao trin
& mdt s6 cay trong co kha ndng tai sinh rit manh, vi du té bao md thit 1a
& thude 14, cai dau, ... Béng thao tac di tmyén J té bio tran co thé dé dang
tao ra cac té bao bién ddi gen. Té bao vai kidu gen bién dbi s& duoc bao
ton khi tai sinh té bao thanh ciy hoan chinh.
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C4t la trong méi truong PCM, Ly tam thu duge cic té
diing enzym tach (& bao trin bao trin

Tai sinh callus trén Phan chia té bao Nuéi t& bao trén trony
moi trudtmg moi trudng

Cay con invilro

Chéi tai sinh

Hinh 7.1 Cac budc nudi cay té bao tran cay hong.

) La cay

La 12 ngudn nguyén liéu théng dung va truyén thong cho ky thut
protoplast thuc vit, do n6 cho phép phén lap duge mét sb 16n cac té bao
tuong dbi dbng nhat (relatively uniform cells). Protoplast phan lap tir 1a
qua nam budec:

- Khir trung 14.

- Loai bo 16p té bao biéu bi (epidermal cell layer).

- Tién xir ly enzyme.

- U enzyme.

- Phén lap protoplast bing phuong phap loc va ly tim
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Hinh 7.2. Cac budc phan lap Protoplast tif 13 cay

I. Khir tring mau la

o)

. Ngidm miu trong dung dich tham thiu dé té bao co nguyén sinh chit

3. Tach 16p mat dudi la

=

. Ngam mau trong hon hop enzym

. Tinh sach té bao tran

Lh

o

. Nuéi cdy té bao tran trong moi truong thich hop
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Hinh 7.4. Su phan chia tiép theo cla protoplasts.

Echinacea purpurea (A) Phan chia protoplast- sau 6 gidy (bar - 25 mm).
(B.CC) Sw phdn chia thir hai va thit 3 cua protoplast (har = 25 mm).
(D) Cum Protoplast-nhdn duge sau 6 ngéay nudi cay (har = 100 mm).
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Bang 7.1. Cac enzyme thuong pham thich hop cho phan lap protoplast

STT Enzyme Nguén thu nhan
1 Cdc enzyme cellulase Cellulase

Onozuka R-10 Trichodema viride
Cellulase Onozuka RS T. viride

Cellulase YC T. viride

Cellulase CEL T. viride

Cellulysin T. viride

Meicelase P-1 T. viride

Driselase Irpex lacteus

2 Cdc enzyme Hemicellulase
Helicase Helix pomatia
Hemicellulase Aspergillus niger

Hemicellulase H-2125 Rhizopus sp.
Rhozyme HP 150 Aspergillus niger

3 Cdc enzyme Pectinase
Macerase Rhizopus arrhizus
Macerozyme R-10 R. arrhizus
PATE Bacillus polymyxa
Pectinol Aspergillus sp.
Pectolyase Y-23 Aspergillus japonicus
Zymolyase Arthrobacter luteus

b) Nubi ciy callus

Cic callus non nuéi cay in vitro ciing 1a nguyén liéu ly tuong dé thu
duge mot lugng 16n protoplast. Nuéi cdy cac callus gia hon thuong cho
cac té bao ¢6 kich thudce 1ém hon va vach té bao day, diéu nay s& gay kho
khin cho sy thuy phan bing enzyme. Vi thé, ngudi ta thuong sir dung cic
callus non sau hai tuan cdy chuyén dé phan 1ap protoplast.
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Hinh 7.5. Tao mé seo, Tai sinh cdy va su phat trién
cia cdy con tUf protoplasts ciia Echinacea purpurea.
(A) Tao mo seo tir cum protoplast thu nhan dwge (bar = | cm).
{B) sir phdr sinh co quan tie mo seo (bar = 1 em).

(C) Tdi sink chor tie mé seo (bar = [ cm)
(D) cidv con hoan chinh (bar = | cm).

Céc cay tai sinh tir quan thé té bao don (single cells) ¢6 thé duy tri
day du cac dic tinh bao toan cao cua gidng hodc dong nhung van cé thé
thay ddi mét s6 tinh trang nhu mong mudn. Vi du: Céc cdy mia duong
cd ngudn gde tir cac té bao callus mang diy du cdc dic diém cta bd me,
nhung mot vai tinh trang da duoc cai thién nhur khang bénh, tang san
Iugng va ham lugng dudng cao hon. Gan ddy, ngudi ta thudong phin lap
protoplast tir callus dé tao ra céc té bao don, dén dén két qua 1a thu duge
cac protoclones khac nhau (protoplast propagated clones) & cédc loai cy
tréng quan trong trong ndng nghiép.

¢) Nubi ciy dich huyén phu té bao

Nubi cay dich huyén phi té bao (cell suspension cultures) ciing cung
cap nguon nguyén lidu rat tét cho phan lap protoplast. Dich huyén phu té



Nudi cdy md té bio thwe vit 163

Hinh 7.5. Tao mé seo, Tai sinh cay va su phat trién
clia cay con tif protoplasts chia Echinacea purpurea.
(A) Tao ma seo tie cumt protoplast thu nhan dwege (bar — | em)
(B) swe phdr sinh co quan tie md seo (bar = | cm)

(C) Tdi sinh choi tic mé seo (bar = | ¢m).
(D) civ con hoan chinh (bar = | cm).

Cac cdy tai sinh tir quan thé té bao don (single cells) ¢6 thé duy tri
diy du cac dic tinh bao toan cao cia giong hodc dong nhung van cé thé
thay ddi mot sb tinh trang nhu mong muédn. Vi du: Cac cdy mia dudmng
¢6 ngudn gdce tir cac té bao callus mang diy du cac dic diém ciia bo me,
nhung mét vai tinh trang da dugc cai thién nhu khang bénh, tang san
lugmg va ham lugng dudmg cao hon. Gin diy, ngudi ta thudng phan lap
protoplast tir callus dé tao ra céc té bao don, din dén két qua 14 thu duoc
cac protoclones khac nhau (protoplast propagated clones) & cac loai cay
trong quan trong trong nong nghiép.

¢) Nubi cay dich huyén phu té bao

Nubi cay dich huyén phi té bao (cell suspension cultures) cling cung
cap ngudn nguyén liéu rit tot cho phén 1ap protoplast. Dich huyén phi té
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bao ¢6 mat do cao dugc ly tam. sau do loai bo thé noi (supernatants). Cac
1€ bao dugc u trong hon hop enzyme (cellulase + pectinase) va lac tir 6 gidr
11 qua dém tiy thuge vao nong d cua cac enzyme.

Str dung ndng do thip clia cic enzyme muc dich ngiin can su két dinh
trong dich huyén phi té bao dé thu dugc hiéu suit phan lap protoplast
cao hon. Cac protoplast co nguc"‘nn goc tir nudi cay dich huyén phi té bao
¢6 tiém ning tai sinh cay hon han & cic loai ma trude do da khong thanh
cong khi thir tai sinh tir cac protoplast c6 ngudn gdc té bao thit 14, Nhimg
thanh céng gan diy khi tai sinh ciy i vitro hoan chinh tir protoplast ctia
cac loai ngii cde (ké, lua mién, lia mach gidng Golden Promise) d chimg
minh nudi cdy dich huyén phit té bao la ngudn nguyén liéu ly tuong cung
cip cac protoplast toan ven,

£yt - s £ . A
d)Tii sinh cay tir te bao tran
Céc budec:

Tir | t€ bao tran khi nudi cay trong mai trirong tai sinh thi mang té bao
hinh thanh, sau do te bao phat trién thanh cum teé bao {md seo). Tir mo seo

s€ hinh thanh phoi roi tai sinh thanh cdy hoan chinh.

Hinh 7.6. Phoi co ngudn géc tif protoplast trong giai doan biét hoa
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7.3. NUOI CAY PROTOPLAST
7.3.1. Mdi trueomg nudi cay
) Thanh phan dinh dudng

Noi chung, mdi trudng nudi cay protoplast twrong tir vai mdi truong
nudi cAy dich huyén phi té bae va callus. Tuy nhién, ndng dd cua Fe. 7n
va amonium dimg trong mdi trudng nudi cly mé thure vét ¢ thé Ja qua cao
d61 v&i nubi cay protoplast. Haw hét mubdt ctia mai truomg BS va MS ¢6
céi bién mét it 1a thich hop. Tang nong dé Ca®™ trong mbi truimg nudi cly
protoplast tir 2-4 (an so véi binh thuong co ui cho viée duy tri tink toan
ven ctia mang té bao. Nong dd sucrose thich hop thudng tir 3-5%. nhung
a mot 56 loai (vi du: thudc 13) sucrose dugce st dung & nf‘mg do thép hon
(1.5%). Méi trirong nudi ¢y protoplast sir dung niter hitu co dang CI va
nito v6 ¢ NH4ANO, (20 mMAt).

Céc vitamin ding trong nudi cdy protoplast ciing gibng trong méi
trudng nudi cdy mo tidu chuin. Auxin va cytokinin sir dung & cac t§ hop
nong do khac nhau dé cam dng tao vach té bao va kich thich phan chia
trong cac protoplast phan 1ap. Protoplast cua ngi cde doi hoi cung cép 2,4-
D riéng r& hoac tot hon 13 phai phéi hep vadi eytokinin. Tuy nhién 2,4-D
cling nhu cac auxin khdc (NAA, 1AA) dugce sir dung riéng ré thuong 1am
mét tiém nidng phat sinh hinh thii & cdc callus ¢6 ngudn géc protoplast.
Cac cytokinin thuomg duge su dung (A BAP. kinctin, 2-iP, hoac zeatin.
Maic dii. 16 hop hai loai phytohormone néi trén thay ddi tay loaj, nhung
noi chung trong nudi cay protoplast 1y 1¢ auxin/kinentin cao thich hop cho
phan chia té bao, trong khi cdc protoplast co ngudn gde tir nhiing t& bao
phan héa cao lai can 1y 1& kinetin/auxin cao dé @i sinh cay.
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Hinh 7.7. Cac protoplast dudc nuéi cay trong méi trudng dinh duéng

b) Ap lwe thim thiu cua mdi trudmg

Trong qua trinh phan lap va nudi cdy, cac protoplast can duoc duy
tri can bing ap luc thim thau gitra mdi trudng va ndi bao cho t6i khi tai
sinh duge vach té bao vimg chic. Trong ca hai trrdng hop chénh léch ap
lre tham thau gitra méi truomg va ndi bao theo hudng méi trudmg nhirge
truong hodc uu truong sé dan dén tinh trang protoplast bj v& hodc teo lai.
Cac chat diéu chinh ap luc thim thau (thdng thuong 1a dé tang ap luc thim
thiu) trong méi truong nudi cay protoplast va trong hdn hop enzyme la
sorbitol, mannitol, glucose, hodc sucrose. Cac protoplast s€ sinh trudng
on dinh hon trong trong dich duge tang nhe ap luc tham thau. Dbi véi cée
protoplast thit 4 ctia & ngii cdc va du thi mannitol hodc sorbitol 1a cac nhan
t6 6n dinh ap luc tham thau thich hop hon ca, trong khi sucrose lai thich
hgp hon glucose hodc mannitol trong nudi cay protoplast cia khoai tay,
dau hoa (sweet pea), tudc mach (brome grass) va sin. Trong nuoi cﬁy dich
huyén phu thude 14, galactose va fructose di duoc sir dung dé diéu chinh
ap luc tham thau. Cac chit phan ly ion (KCl 335 mM/I va MgSO,.7H,0
40 mM/1) cai thién tdt kha nang sdng sot cuia protoplast. Thang thudmg cic
dung dich enzyme dugc bé sung cdc mubi nhat dinh (CaCl, 5-100 mM/1)
song song vGi cdc nhan td 6n dinh tham thau khdng phén ly ion. Cocking
va Peberdy (1974) da phat trién dung dich rira protoplast (cell-protoplast
washing, CPW) chira mudi va cac nhin t6 6n dinh thim thau thich hop.

Dung dich CPW ¢6 thé duge ding trong sudt qua trinh u enzyme va
rra protoplast. Thoi gian G enzyme tiy thude vao nong dé ciia né trong
dung dich va loai nguyén liéu dugc sir dung.
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¢) Mat 46 dan trai protoplast

Mit do protoplast thi wru 13 tr 1x10% dén 1x10%ml. Tuy nhién.
cac thi nghiém lai soma (somatic hybridization) va phat sinh dot bién
(mutagenesis) can tao dong té bao riéng ré. do d6 phai dan trai protoplast
& mét dé thip hom (100-500 protoplast/ml1). Nudi cdy & mat do thip gip
dé dang phan 1ap va x4c dinh cac khudn lac lai khi ¢6 mat cua hé thong
chon loc. Kao va Michayluk (1975) di xay dung méi truéng nudi chy
protoplast (KM 8p) trong dé cac protoplast duoc nudi ciy riéng r& (vi du:
Vicia hajastana) ¢6 kha nang phan chia cho tdi khi tao thanh callus. Mai
truong nay con kich thich phan chia nhanh hom & cac protoplast thit (4 cia
c6 linh Yang (alfalfa), dau (pea). khoai tay, va san phim dung hop potato +
tomato dugc nudi cdy dan tedi & mat do thip. Cic protoplast nudi cay trén
mai trrdng nay diroc dat rong tdi vi méi trudng KM 8p sé trer nén doc dbi
voi té bao dudi diéu kién anh sang manh.

Bang 7.2. Méi trugng KM 8p ding cho nudi ciy protoplast
& mit da thap (khi trung bang phuong phap loc)

(
. s Néng N «
Thanh phan 35 Thanh phin N(ongl:lq
(mg/L) mg/t}

‘Mudi khoang Cdc acid hav co

NH4ANO3 600 (chinh pH 181 5,5

KNQ3 1900 bang NH40H)

CaCl2.2H20 600 Sodium pyruvate S
MqgS04.7H20 300 Citric acid 10
KH2PO4 170 Malic acid 10
KCl 300 Fumaric acid 10
Sequestrence 330 Fe 28 Cdcvitemin

Kl 0,75 Inesitol 100
H3BO3 3 Nicotinamide 1
MnS0O4.H20 10 Pyridoxine-HCI 1
Zn504.7H20 2 Thiamine-RQl 10
Na2Moc04.2H20 0,25 D-Calcium 0,5
CuS04.5H20 0,025 pantothenate 0,2
CoCl12.6H20 0,025 Folic acid 0,01
buong : p-Aminobenzoic acid

Glucose 68400 Biotin 0,005
Sucrose 125 Choline chioride 0,5
Fructose 125 Riboflavin 0,1
Ribose 125 Ascorbic acid 1
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Xylose 125 Vitamin A 0,005
Mannose i 12 | Vitanun D3 0,005
Rhamnose o125 Vitamin B12 0,01
Cellobiose D25
| Sorbito! 125
! Mannitol 125
| Cdc phytohormone bpau tuang x {Ua mach | Bau tuang x ddu Ha Lan
E 2,4-D hodc N. glauca
Zeatin 1 0.2
‘ NAA 0,1 0.5
| Vitamin-free i - 1
casamino acid | 125 -
Nudc disa L 10 mi/L -

- K thudl tang nudi dudng

M5t huong khic trong nuoi cdy protoplast & mét do thip 1a k§ thuat
tang audi dudng (Jeeder layer technique). Raveh va es (1973) di chudn
bi lfing, 1¢ bao nudi dudng bf'mg cach chiéu xa tia X (2x10° R) Ién cic
protoplast dich huyén phi & baa ctia thude 14, khi d6 su phén chia cna té
bao bi e ché nhung van cho phép ching duy tri cac hoat dong trao dbi
chit. Céc protoplast bi chiéu xa s& duoc rita sach ba lan va sau d6 dan trai
chiing trén moi trudmg ¢6 agar mém & mat do 2,4x10%ml. Nudi cay trai
cic protoplast khong qua chicu xa & mat dd thap (10-100 protoplast/ml)
trén ting nuoi dudng nay.

- Pdng nuoi cay cdc protoplast

Céc protoplast ctia 2 loai khéc nhau ciing duge dong nuai cy dé kich
thich su sinh truong cua ching hodc ctia té bao lai. Phirong phap dong
nudi cdy duge st dung trong nhimg thi nghiém ma céc callus hinh thanh
tir 2 loai protoplast ¢é thé phan biét hinh thai duge. Vi du: Cac té bao fai
phan lap mét cach co hge (mechanically isolated hybrid cells) duge déng
nudi cay vai vic protoplast phan Idp tir ching bach tang (albino strain) s&
phat trién thanh cac khuan lac mau xanh 12 loai khuin lac d& phan biét véi
céc khuan lac khong ¢é mau xanh cia chiing bach tang,

- Nudi chy vi aiot

K3 thudt nudi cdy vi giot (microdrop culture) da thanh cdng & truomg
hop nudi cay cac t¢ bao lai cua Nicotiana glauca (+) Glycine max vi
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Arabidopsis thaliana (+) Brassica campestris. K¥ thuit nay can dia nuoi
cdy Cuprak dwoc thiét ké dac biét gdm cé mot ngan bén ngoai nhod va
mot ngan bén trong 16n hon. Cac protoplast riéng 1 hodc cac thé di nhén
trong giot moi trudng dinh dudng (khoang 0.25-25 pl) duoc chuyén bang
pipette Druond vao mdi ngin bén trong cla dia Cuprak. Ngan bén ngoai
chira day nude vb tring d duy tri dd Am bén trong dia. Sau khi day nzp.
dia dugc quén giay parafilm, gilr g didu kién anh sang va nhiét do t4i thich.
Ty 1& té bao/dung tich mdi truémg nudi céy thich hop tuong duong mit do
2-4<10%ml. Néu tang kich thude giot (~ 25 pl). e 1a giam mat 8o dan trai
s& cho hiéu qua nudi cay kém hon.

7.3.2. T4i sinh ciy tir protoplast
7.3.2.1. Tao vdch té béo

Qud trinh hinh thanh vach t bao ¢ thé hoan chinh trong vong hai dén
mot vai ngay mac dir cac protoplast trong nubi ciy thudng bit diu tai sinh
vich té bao ngay sau khi phin lap mot vai gio. Vach té bao dwoc tao thanh
bao gdm cae vi soi (miceofibrils) sap xép 1ong l&o, qué winh nay doi hoi
cung cip ngudn carbon (sucrose) trong méi trudng dinh dudng. Cac chit
phin ly ion dé &n dinh thim thau trong moi trudng da ngan can su phét
trién vach té bao. Cac protoplast phat trién vich kém thudng phan chia té
bao ciing rat kém.

7.3.3.2. Piydt trién callus va tao cdy hoan chinh

Ngay sau khi tao vach té bao chung quanh protoplast, cac té bao dugc
tai cAu roc da tang kich thudc va sau mot tuan xuat hién su phan chia té
bio dau tién. Sau 2-3 tuan, cac khuin lac té bao o kich thude 1om dugc
tao thanh va c6 thé ciy chuyén ching 1én mdi trudng khong cé su diéu
chinh 4p luc thim thau dé phat trién callus. Cdc callus nay dugc cam tng
dé phan héa co quan, hoic tai sinh cdy hoan chinh.

7.4. PROTOPLAST VA VAN DE CHON DONG TE BAO

Co thé thue vat bic cao thudng ¢d kich thude kha 1n cho nén cic k¥
thuat xir 1y va chon dong khé thue hién v&i sb hrgng co thé theo tinh toan
x4c sudt théng ké, chinh vi vy k¥ thuat chon ddng thuomg chi duge ing
dung & dbi tirgng vi sinh vét va dat duge nhiéu két qua rat kha quan.
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Bing bién phap bo thanh cellulose va dua co thé thye vat veé trang thai
timg té bao riéng ré voi kich thude khong [6n hon nhidu so véi co thé vi
sinh vat di cho phép tién hanh k¥ thuat chon dong vi sinh vat dbi vai thuce
vat bac cao. Mot dia petri duomg kinh 5- 7 em cho phép nudi toi 5x 10°
protoplast thude 14 trong khi mudn trdng 5x 10¢ cdy thude 14 cdn ¢ 106 m2
ttre 1a 100 ha dat canh téc.

Ngoai ra. co thé thire vt bic cao 1a co thé da bao duoc phin haa thanh
céc t& chire khac nhau. Néu tién hanh xir Iy dot bién ca téng thé do rat khé
dat duoc tan sd cAn thiét. St dung té bao trdn riéng r& cho phép loai ba
mdi twong tac véi cac té bao bén canh va nhitng thay déi di truyén co diéu
kién biéu hién rd rang hon.

7.5.DUNG HOP PROTOPLAST
7.5.1. Co s té bao hoc cia dung hop
Dung hop té bao trin baa gom ba pha:

1-  Pha két dinh: Mang sinh chét cia hai hay nhiéu té bao trin tién
sat nhau.

1o

- Dung hop mang tai nhimg ving nho lién két chat din dén hinh
thanh té bao chit lién tuc hoac cau giia cac té bao tran.

3- Gian no clia cAc cau nguyén sinh chét va hinh thanh thé dong

nhan hoac di nhan hinh cau.

Sau khi dung hop mang, té bao chit cia 2 loai té bio trin sé két
hop v&i nhau trong khoang vai gid. Trong thé di nhén, hai nhan cd thé
phan bao dong thai trén sgi tho chung nhurng cac nhiém sac thé khong di
cung véi nhau, két qua tao ra md kham (Kao va cong sir, 1974; Gosch va
Reinert, 1978). Thé di nhan ciing c6 kha ning duy tei & mét vai thé hé té
bao sau d6 xay ra dung hop nhan & gian ky hoic & lan nguvén phan dong
b dau tién. Chi cé nhiing té bao lai duge tao ra qua dung hop nhan trong
nguyén phan méi c¢6 kha ning tiép tuc phat trién.

Nhiing nghién ciru té bio hoc chi tiét cha céc dong té bao lai soma
va nhirng phén tich kidu nhan thyc vat lai soma di cho thdy, trong céc 1é
bao lai. sy hop nhat hodn toan gendm tir 2 ngudn thudmg khdéng xay. Su
dao thai dén dan nhiém sac thé clia mot trong cac dang cha me da duoc
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biét dén & té bao lai soma dong vat. Dac diém nay da quan sat thay & thuc
vat, ching han cac phin bao khong binh thudmg trong cac dong té bao lai
giira loai dd tuong vdi loai thude la duge ghi nhan xay ra ngay & ln phan
chia nhin dau tién. Nhimg dong té bao nay ciing biéu hién sy dio thai
chon loc nhidm sic sthé cua thude 1a. Sau | thang. cac nhiém sac thé 16n
ciia thube 14 da hiém gip va sau 7 thang c6 thé chi mét sé nhiém sic thé
ctia thudc 14 con ton tai. Déng thoi cac dong té bao lai ¢6 cac dac diém
gidng vdi cac dong dd tuong vé su phan b cua cac isoenzym: alcohol
dehydrogenaza va aspartat aminotransferaza. Trong cic té bio lai khac
loai duge hinh thanh td hop Arabidopsis thaliana x Brassica campestris, sur
phan bao khdng binh thuang 13 kha phd bién, nhung sau 4 - 5 thang, cac té
bao lai van giir dugc toan b cdc nhiém sic thé cia cha me. Sau 7 thang,
mdt s6 nhiém sic thé cua Brassica campestris da bi loai bo, dic biét cac té
bao ciia cdy tai sinh tir té bao lai da thé hién sy ving mat hoan toan nhiém
siic thé ctia Brassica. Sur loai bo wu tién nhiém siic thé cia | trong cac dang
cha me da dugc thong bao xay ra & cac mé lai soma giira Pasthinocissus x
Petunia (Power va cdng su, 1975), loai té bao tran dem lai co nguén géc ur
té bao thit 14. Trong nhimg trudmg hop nhu vay, nhiém sic thé cua té bao
trin thit 14 s& bi loai bo wu tién,

7.5.2. Cac phuwong phip dung hop
7.5.2.1. Xur Iy bang NaNO3

Nam 1970, Power va cs da dung NaNO3 (0.25 M) kich thich dung
hop hai protoplast. Carlson va cs (1972) ciing ding phuong phap nay dé
san xuit cay lai soma dau tién (Nicotiana glauca x N. langsdorffii). Tuy
nhién, phuong phap nay cho hiéu suat thap vi NaNO, khong thich hop véi
té bao bi khong bao héa manh nhu protoplast tir nhu mé 14.

Hinh 7.8. Dung hop té bao
tran bing xu li PEG
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7.5.2.2. Xue Iy bang PEG

Tac nhan kich thich dung hgp la PEG (polyethvlen glycol). Khoang
0,6 ml dung dich PEG (hoa tan 1 ¢ PEEG mol. wt. 1500 trong 2 ml glucose
0.1 M, CaCl, 10, va KH2PO4 0.7 ) lam thanh mot giot protoplast va
chuyén I&n dia petri. Sau khi day nap, protoplast trong dung dich PEG
dwoc nudi & phiét db phong trong 40 phut, pha loiing dung dich PEG bany
cach bd sung 0,5-1 ml méi teudng nudi ciy protoplast sau mai 10 phut.
Rura protoplast vdi dung dich khéng ¢o tée nhan dung hop bang cach ly
tam va cic protoplast duoc treo tro laj trong mdi trrdng nudi cay.

Ndng dé va trong lgng phan tr cua PEG quyét dinh su thanh cong
cua thi nghiém dung hop. PEG ¢b trong lugng phén 11y thap (~ 100) khong
thé tao ra mdt su dinh chat chic chin, trong khi PEG trong luong phan
1r 6000 cho hidu qua dung hap cao hon. Xir ly PEG cling véi pHiCa™ ¢
hiéu qua ting tan sd dung hop v kha nang sng ca cic protoplast.

Sau khi xu Iy bang tac nhin dung hop. cdc protoplast duge nudi cdy
theo phuong thire chuan. PEG ¢6 2 tic dung: hodc cung cip mot cau ndi
dé Ca?* cd thé lién két cac bé mat mang vdi nhau hoac dan dén su rdi loan
tich dién bé mat mang trong sudt qua trinh rira giai.

7.5.2.3. Dung hop bang dién

Phuong phiap nay don gian hon, nhanh hon va hiéu qua hon dung
hop bang hdéa chit. Diéu quan trong hon ca la dung hop bang dién
(electrofusion)} khong giy doc ddi voi 1€ bao nhu thuong thay & cac
protoplast hodc cac thé di nhin duge xu ly bang PEG. Nguoi ta da ding
cde xung dién (electric pulses) dé dua truc tiép DNA ngoai lai vio trong té
bao thure vat, k§ thuat nay da lam tang sir quan tdm vé viée (mg dung dung
hop b?mg dién vao linh vue di truyén 1€ bao soma.

Senda va cs (1979) 14 nhitng nguoi dau tién nghién clru theo hudng
dung hop bang dién & Ruwolfia, qua trinh dung hop da thie hién thanh
cong khi ding xung dién 5-12 amp DC. Sau d4, Ziermann va Scheurich
(1981), ciling di chimy minh riang cic protoplast c6 thé dung hop bang
dién truong va dua ra mdt protocol c6 thé sir dung rong rii. Protocol nay
bao gdm 2 bude: Dau ticn, cac protoplast duge dira vao trong ngin dung
hop nho ¢ 2 day kim loat song song véi nhau ddng vai tro 1a cac dién cuc.
Tiép dé, st dung dién 4p thap va trudng dién tir ACdao dong nhanh, kich
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thich cac protoplast sp thanh tirng chudi té bio giita cac dién cuc. Sau khi
cdc té bao xép hang hoan chinh, qué trinh dung hop duge thue hién theo
timg dot ngan ctia xung DC dién dp cao. Xung DC dién dp cao tao ra sy
pha v& thudn nghich ctia mang nguyén sinh chat & vi tri tiép xGc cua cdc
té bao, tao ra su dung hop va tai td chic lai mang mot cach hop ly. Mot
qua trinh hoan chinh bat du tir lic dua céc protoplast vao bén trong ngan
va chuyén ching 1én méi truémg nudi cdy, cd thé duge hoin chinh trong
5 phat hoac it hon.

Cac thé di nhan hinh thanh nho dung hop bang dién da phan chia
trong moi trudng nudi cay va co kha nang tai sinh choi hoic cay lai soma,
bao gém: Nicotiana tabacum (+) N. tabacum, N plumbaginifolia (+)
N. tabacum, N. glauca (+) N. langsdorfii, va Solanum tuberosum (+) S.
phureja. Mat sb t& hop lai protoplast da hinh thanh callus nhu: Brassica
napus (+) B. napus va Solanum brevidens (+) N. rustica.

A e

"l \/\ 44 May phét dién s6ng hinh sine

I I I A Méy phét dién xung AC

Hinh 7.9. So d6 dung hop béng dién

Budng dung hop ¢6 2 dién cuc song song duge ndi vdi may dao dong
tan s cao (may phat dién song hinh sine hodc truomg AC) va may phat
dién xung DC.
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Hinh 7.10. Cac protoplast thit |13 clia cay thuéc 13 xé&p thanh chudi ngoc trai
duéi dnh huéng ctia truong AC (100 V/em, 0,6 MHz)

7.5.2.4. Chon loc cdc thé lai soma
- Phurong phap man ¢am duge pham

C6 thé Gng dung sy man cam khic nhau ctia cac protoplast phin
lap tir cac loai khac nhau. Vi du: Petunia hybrida va P. Parodii dbi véi
actinomycin D. Trén mdi trudng MS, cac protoplast t bao thit 14 clia clia
P hybrida phat trién manh tao thanh khoi callus 16n trang khi & P, parodii
cac protoplast chi tao thanh ¢ac khuin lac té bao nho. Bd sung actinomycin
D vao mdi trutmg nudi cdy co hiéu qua ddi véi kha nang tai sinh coa
protoplast P parodii, nhung & P hvbrida céc protoplast lai mat kha ning
phan chia. Mac dis mi trudng nudi cé bd sung duoc phiam, cdc thé di nhan
van ¢ thé sinh trudgng va sau cling phan héa thanh céc cay lai soma.

- Cdc dot bién khuyét dudng

Chon loc cde thé lai soma nhd sy bd sung di truyén cha cac dot bién
khuyét dudng Mic do phuong phap ndy Gng dung cho cac thurc var bac
cao ¢& gap mdt sd khé khin, nhung ngudi ta cling d3 thanh cong trong
viéc chon loc mot sb lugng 16n cac thé lai soma bfing cach dung céac
protoplast khuyér tit enzyme nitrate-reductase (khdng sir dung nitrate) va
cac dong dot bién thude 1a khang chlorate. Cie protoplast ciia hai dot bién
khac nhau nay d3 dugc dung hop va nudi cay teén moi truong chira nitrate
(ngudn nitrogen chinh). Trang thi nghiém dbi chiing céc protoplast bb me
khong sinh tnrgng khi ¢ mat nitrate trong khi cac san phim dung hop da
tai sinh cay.
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Loal A Loai B
M3 thit 15 M8 thit 13
U enzyme, rira U enzyme, rira

Protoplast A ProtoplastB

b

|DU|'|0 WJDI

M| trrrng nudl bd sung actinomycin D

! | !

Céc khuén lac té bao Céc khudn lac Khéng phan ¢chia
¢6 mau xanh va nhd t8 bao cd mdu xanh
@hé lai)

| |

Khing sinh trréing thém  Callus ¢6 mau xanh

!

Caylal soma

Hinh 7.11.. So dé chon loc cac thé lai soma bang cach iing dung su man
camkhac nhau ciia cac protoplast thit 13 d6i véi actinomycin D

- Chon loc bo sung di truyén

Dung phurong thirc chon loc bing mit dé phan 1ap cdc té bao lai phat
trién trén moi truong nudi cdy ¢o thanh phan gay man cam ddi voi cac
protoplast bé me. Thi nghiém dién hinh 14 dung protoplast dang hoang
dai (mé thit 1d) cua Petunia parodii dung hop voi protoplast bach tang
phén lip tir nudi cay dich huyén phu té bao cta P. hvbrida, P. inflata va
P. parviflora trong céac thi nghi¢m riéng ré. O trong tat ca cac td hgp nay
protoplast mau xanh cta P. parodii bi dao thai & giai doan khuan lac ¢6
kich thude nho, trong khi cac protoplast cia cac loai b6 me khac phat trién
thanh cac khuén lac khong mau . Nguoc lai, cac thé lai sinh san thanh cac
callus mau xanh va sau d6 thanh cay lai soma. Phuong thirc nay ciing dung
d¢é lai soma khac loai & cac chi Daucus, Datura va cac chi khéc.
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Loai A Loal B
M thit1a Mo thit 14

U enzyme, rira U enzyme, rira

v
Protoplast A Protoplast B

hJ

IDung hgp

M6I trrrng nudl bé sung actinomyein O

| 1 }

Cac khun lac 18 bao Céc khuén lac Khéng phan chia
¢6 mau xanh va nhd té bao c6 mau xanh
O’né laf)

! !

Khdng sinh trudng thém  Callus ¢é mau xanh

!

Céylai soma

Hinh 7.12. So d6 chon loc cac thé lai soma bang cach (ing dung su man cam
khac nhau clia cac protoplast thit 1a déi vdi actinomycin D

- Chon lgc bo sung di truyén

Diing phirong thitc chon loc bing mit dé phan lap céc té bao lai phat
trién trén mdi trudng nudi cdy co thanh phan giy min cam dbi véi céc
protoplast bd me. Thi nghiém dién hinh 1a diing protoplast dang hoang
dai (m6 thit 1) cua Petunia parodit dung hgp vai protoplast bach tang
phan l4p tir nudi cay dich huyén phi té bao cua P hybrida, P. inflata va
P. parviflora trong céc thi nghiém riéng ré. O trong tat ca cac t6 hop nay
protoplast mau xanh cua P, parodii bi dao thai & giai doan khuan lac ¢
kich thude nho, trong khi céc protoplast ctia cac loai bd me khac phat trién
thanh cac khuan lac khdng mau . Nguoc lai, cac thé lai sinh san thanh cac
callus mau xanh va sau do thanh cay lai soma. Phuong thirc nay ciling dung
dé lai soma khéc loai & cac chi Daucus, Datura va cac chi khéc.
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Lodi A
(dang hoang dal)
Ma thit 14

ProtoplastA

| 177

LoaiB
(dang bach tang)
Dich huyén phi 18 bac

U enzyme, rira

ProtoplastB

v

Dung hgp

Mdi trurrng chon Igc

Khuan lac té bao
¢6 mau xanh vd nhd

|

Khdng sinh
tredng thém

|

Khu#n tac té bdo
co mau xanh

!

Callus mau xanh

(thé 1ap)

}

Céylai soma

Knun Iac té bao
c6 mautring

!

Callus mau trdng

Hinh 7.13. Phuong thifc chon loc ba sung di truyén

chi ¢6 callus lai tai sinh cay

Tuy nhién, trong cac thi nghiém lai soma khac chi, nguoi ta da dung
phuong thirc trong dé cdc protoplast bd me va céc thé lai di nhan dugc
phép phat trién callus trong nuéi cdy. Két qua tao ra ba loai callus khac
nhau vé hinh thai, va ¢6 thé xdc dinh duge cac md lai, 1a cac md sau do
duge phén lap ra dé tai sinh thanh cdy lai soma
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Loai A Loadi B
(dang hoang dai) (dang bach tang)
Mo thit 14 Dich n phu té bao
hodc md 1&

U enzyme, rira U enzyme, rira

Protoplast A ProtoplastB

v

Dung hop

'

Mal tragng nubl chy

! l !

Callus mau xanh Callus méau xanh Callus mau tring
khéng ¢b 18ng to c6 16ng to thé lai)
Caylai sorma

Hinh 7.14. Phuong thiic dung cho lai soma khac chi
cua Atropa belladonna

- Sir dung céc dot bién bach tang co cac gen khong allele cho chon loc
b sung di truyén

Melchers va Labib (1974) da tién hanh thi nghiém bang cach sir dung
protoplast cua hai giéng thubc 1a Nicotiana tabacum: Giéng s (sublethal)
khong tong hop duoe diép luc binh thudng nén rit man cam vdi anh séng
cuomg do cao. Giéng v (virescent) ciing khong tao duoc luc lap binh
thudmg 14 non triing hoan toan va man cam va&i anh sang cuong do cao.

Hai gidng nay la hai dang dot bién cé thé bé sung cho nhau duge khi
lai tao, nghia la nuéi cdy & danh sang 800 lux t&i giai doan ra hoa, sau d6
cho thu phan chéo sé thu dugc cdy lai F1 ¢ 1a xanh binh thuong va chiu
anh sang cao (10.000 lux).

Melchers da tién hanh tach protoplast cua ciy don bdi thu dugc tir
nudi ciy bao phan ciia ciy s va cay v rdi cho dung hop. San phiam dung



Nuébi cdy md té bao thure vit | 179

hyp duge chon loc trén mai trudng chiéu 10.000 lux cho két qua chi nhimng
hop bao sdng va phat trién thanh khéi callus xanh, trong khi cac loai té bao
bd me déu chét. Cay tai sinh tir khdi callus xarh ¢6 14 xanh binh thudng va
chiu dugc anh sang cudng d6 cao.

Thanh cong ciia Melchers la da sir dung hai dot bién bd sung va chimg
minh duge san phim dung hop mang gen bd sung dod.

7.5.2.5. Chon lpc cdc té bao lai

Binh thudng, cac té bao lai duoc tao thanh trong qua trinh dung hgp
protoplast tir hai loai xa nhau vé& quan hé ho hang. Cay tai sinh tir té bao
lai nhur thé sé c6 plastome tir ¢ 2 loai b me nhung hé gen chire ning chi
ctia mét loai do c6 s dio thai mot bd nhiém sic thé. Vi thé, ciy ¢ ngudn
gbc tir nhimg cAy tai sink d6 s& 14 thé lai di truyén chi cho céc tinh trang
té bao chit.

Dé chuyén gen té bao chat mot cach hiéu qua. cac té bao cua loai cho
1é bao chat s& dugc chiéu xa. Chiéu xa bing tia X hoac y tir 50-300 Gy
¢6 hiéu qua timg phan hoic bét hoat hoan toan cdc té bao cho. X1 ly theo
phuong thic nay ngin chin hoan toan su phin chia cua cac té bao khong
dung hop va c6 vai trd0 nhu mét nhan td chon loc dé sang loc cac té bao
lai. Phuong thire dung bop dung tia y duge tmg dung thanh céng trong lai
khéc loai va. thinh thoang, khic chi & ca 2 mirc 86 nhan va co quan tu.
Téc ddng qua lai giita nhan va té bio chat c6 thé xudt hién ngav cd trong
nhimg sin pham dung hop ding tia y khi ching duoc xuat phit tir nhimg
protoplast thugc nhitng loai hiru tinh khong twong hop nhau. Su phéan chia
& cac san phim dung hop, vi cic té bao ti¢p theo sau, s& 1am ting khuan
lac té bao ma ¢ d6 sur dao thai khéng dinh hudng nhidm sic thé da xudt
hién tir ph&“m cho. Tuy nhién, gidi han dao thai thy thude vao hé gen cho va
cac diéu kién nudi cdy xac dinh.

Maliga va cs (1982) chimg minh rang tinh khang streptomycin durge
ma hoa bai chloroplast ¢6 thé duge chuyén thong qua té bao chat. Tuong
fu. Tan (1987) thu duoc cac té bao lai bang cach dung hap té bao chit cua
Petunia hybrida va protoplast cia Lycopersicum peruvianum.]
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7.6. CHUYEN GEN VAO TE BAO TRAN
7.6.1. Chuyén nap DNA ngoai lai vaoe protoplast bang xung dién

Thiét bi dién xung (electroporator) a thiét bi c6 kha ning tao ra cac
xung dién trong thori gian rat ngan (5-6 phan nghin gidy) va & dién thé
(pulse strenght) chinh xac (500 V/em) véi thai gian tir dan (decay time)
20 ms. Protoplast dugce dat giira hai tim kim loai cach nhau tir 1-4 trong
mot cuvelle bfmg nhua. O dién thé cao, xung dién tao cac 16 tam thdi (c¢&
30 nm) trén mang protoplast va DNA hén ngoai ¢6 thé xam nhap vao chat
nguveén sinh.

Xung dién ducc tao ca khi giai phong dong dién chia trong mot dién
dung (capacitor) tir ditn cuc nay qua dién cuc khac. Cac vat nam trong
khing gian gifra hai dién cuc chiu tac dong tit din coa xung dién. Xung
dién dugc xdc dinh bdi hat gia tri 1a suir chénh léch dién thé va thdi gian
dit dan. O cac thidt bi dién xung hién dai. thoi gian tat din duoc thu laj rat
ngén va trén biéu do xung dién durge biéu dién gin nhu mét cot vudng.
N6i chung, cac thiét bi dién xung hoan chinh duge nhiéu hang cung cip
dé thuc hién chuyén gen vao vi sinh vit, pratoplast thuc vat hoic té bao
dong vit.

pidn thé +
(KV)

10 50 Thid gian (me)
Hinh 7.15. Thai gian tit dan cda xung dién trén cac thiét bi chuan (-—-)
va thiét bi don gidn (—)
7.6.2. Chuyén nap DNA ngoai lai vio protoplast biing ky thuét vi tiém

Vi tiém (microinjection) la k¥ thuit sic dung phé bién trong cong nghé
té bao dong vat (animal cell biotechnology). Trén hién vi trudng, DNA
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plasmid cé thé duge tiém vao protoplast va thuc hién bién nap gen thanh
cong & kha nhiéu déi tugng thye vat. Tuy nhién, K§ thudt nay hién nay it
dugc cac phong thi nghiém sir dung, vi thao tac vi tiém dudi kinh hién vi
doi hoi thiét bi vi thao tic (micromanipulator) cuc nhay, thiét bi kéo va
mai kim tiém Ur cac 6ng thuy tinh (puller) rat dat tién. Ngoai ra, no con doi
hoi k¥ ning thao tac va su kién nhan cao cua ky thuat vién,

Hinh 7.16. Vi tiém DNA vao protoplast

7.6.3. Chuyén nap DNA ngoai lai vao protoplast bing PLO va PEG

Nim 1977, Lurquin va Kado chimg minh viée bién nap DNA plasmid
vao protoplast cua cay dau dia (cowpea) duge kich thich boi chat poly-
L-ornithine (PLO). Davey va cs (1980) da diing phuong thirc nay dé bién
nap DNA cua Ti plasmid vao protoplast ciia Petunia.

PEG (polyethylene glycol) cung v&i sy ¢ mat cua Ca*' 14 tac nhin
dung hop duge sir dung phd bién nhét trong lai soma. Krens va cs (1982)
la nhitng ngudi dau tién ching minh cé thé dung PEG dé chuyén truc
tiep DNA vao trong protoplast thyc vat. Ky thuat nay doi hoi phai nuéi
protoplast vai DNA tran (naked DNA) c6 mat PEG va CaCl,. Sau khi hoa
tan dan dan hdn hop, cac protoplast duge phan 1ap, rira va cudi cing dan
trai trén mdi trudmg chon loc. Tan sb chuyén nap trung binh & protoplast
thude 14 khoang tir 10-2 va 10-5. K¢ thudt nay da duge cai bién dé (mg
dung cho protoplast ctia cac loai ngii coc va cac loai hai la mam khac, nhur
sau: (a) bo sung PEG sau DNA va (b) xur I shock nhiét protoplast & 46°C
roi Jam 1am lanh trén bing. Mgt s6 vi du gin ddy cua PEG/CaCl, kich
thich bién nap DNA vao protoplast va biéu hién cac gen kham & ba loai
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mot 13 mam (Uchimiya v cs 1986, Paszkowski va Saul 1986). va biéu
hién trong mdt thdi gian ngén gen kham nos-cat & protoplast té bao thit 1a
ctia thudce 14, [Ga mi va ngd (Paszty va Lurquin 1989).

7.7.CAC BUGC NUOI CAY PROTOPLAST
7.7.1. Nguyén li¢u thyre vat

L4 cla cy thude 1a in viro duge chon ding lam nguyén ligu tich
protoplast. SUr dung cac 1a dugc tach trong ngay.

7.7.2. Chuan bi méi trueimg

Dung dich enzyme tach protoplast:
+ Onozuka cellulase R10 0,5 %
+ Onozuka macerozyme R10 0,1 %
+ Mannitol 13,0 %
+ pH maéi truong ~ 5,8

Dung dich nay dirge khir triing bang mang loc Millipore foai ¢6 duomg
kinh 16 lo¢ 0.2-0.25 pum.

7.7.3. Tién hanh

* Ngay thir nhit

- Chc miu 1a thudc 14 in vitro dugc loai bd hét gan la va dit l1én dia
petri v6 tring. Diing dao ciy bam nho cac manh la.

- Cho cdc manh 13 da bam nho vao c8c dong vé triing loai 50 m! bé
sung 10 ml dung dich enzyme tich protoplast. Boc coc dong b:"mg gidy
parafilm, ghi nhin va dat trong tdi qua dém teén may lic & tbe d6 thip
(khoang 40 vong/phut).

* Ngay thir hai

- Dling micropipette chuyén dich protoplast 1én Iudi loc v6 tring (®
= 65um) dat trong cde loai 50 ml.

- Bb sung thém 3 mi dung dich rira (PI + 10% mannitol) vao céc chira
cdc manh 14 vun, lac manh, va loc tiép trén ludi lgc r0i chuyén vao hdn
hop protoplast-enzyme cua budce trén.
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- B4 sung thém 2 mi dung dich rira dé nya proptoplast hét khai ludi loc
I. Chuyér hén hop protoplast-enzyme (téng cong 15 ml) vao tube ly tam
loai 15 miva ly tdm 50xg trong 10 phdt.

- Loai bé phén dich nbi phia trén, tai huyén phit ticu thé bang 10ml
dung dich tach (PI + 20% sucrose), thém lml dung dich rira lén trén bé
mat dung dich tach va protoplast sao cho khong lam haa ldn hai dung
dich, t6t nhét la 120 thanh hai pha (nho tir tir dung dich rira bén thanh tube
tranh ban tung toé 1én dich rira bén dudi), lv tam 50xg trong 10 phit. Cac
protoplast sdng sét s& ndm & trén bé mat dung dich .

- Diing micropipette hitt 16p protplast mau xanh luc ndi trén tube 1y
tam va chuyén nd sang mot tube ly tam sach, thém 10 ml dung dich rua va
ly tam lai. Protoplast sé lang xudng day tube va c6 dang vién,

- Rira protoplast thém mét lan nira trong 10 ml dung dich ria. Loai
bd phan ndi trén mat va téi huyén phtt protoplast trong khoang chimg 1 ml
méi truong nudi cly protoplast (PC).

- Dat mot giot protoplast trén budng dém héng cau va ude hrong mat
dd protoplast (s luong té bao/sd & dém x10.000). Nuoi chy protoplast
bing cich pha lodng 50.000 t& bao/ml maéi trudng nudi cdy protoplast va
chuyén sang mot dia petri vo tring,

- Boc lai, ghi nhan va nudi cdy qua dém trong 16i & 28°C.

* Ngay thw ba

- Chuyén sang nuéi ciy & anh sang yéu {10-20 pmol/sec/m2 hodc boc
mot 16p vai thua dudi dén hiyynh quang anh sang tring, v&i chu ky chiéu
sdng 16 gid, nuoi trong 2 ngay.

* Ngay thir nam

- Chuyén sang nudi cdy & cudng dd énh sang cao hon (50-75 pmol/
sec/m2) trong 2 ngay bang cach bo 1dp vai thra ra.

* Ngay thu bay

- Ghi lai két qua cia bai hoc nudi cdy protoplast, sd t& bao phan chia
flr tong sb té bao nudi cAy ban dau, trong mdt mau ¢6 100-200 protoplast
nudi cdy. C6 du hidu cia su nhiém ban khong.
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CONG NGHE SINH HQOC TRONG VIEC
BAO QUAN VA PHAT TRIEN
NGUON GEN QUY HIEM

8.1. KHAI NIEM CHUNG VE BAO QUAN NGUON GEN THUC VAT

Muc dich co ban ciia viée bao quin ngudn tii nguyén gen thuc vit
1a duy tri sir phong phi. da dang di truyén trong loai, gitra cac loai va ca
hé sinh thai ndi chung. Trén co s& d6 Jam co s& cho viée khai thdc, st
dung ching cé hiéu qua nhat ca trong thiri gian hién tai va trong tuong lai
(Khanna va cs, 1991). Cong viéc bao quan nguén gen thue vat 1a mot cong
viéc khong thé thidu trong cdng tic gidng cay trdng.

- Tuy thudc vao loai ciy trong khéc nhau vi ban ning sinh ton noi
gidng cha timg loai ma ngudi ta chon phuong thitc bao quan ngudn gen
phit hgp. Dua vao dic tinh sinh san, cac loai cdy trdng noi riéng va cac loai
thuc vat ndi chung duge chia [am 3 nhém phuong phédp chinh sau:

+ Cay sinh san hiu tinh, hat cta ching cé thé chiu dung duogc diéu
kién bao quan & nhiét d6 thip, do am thip. Cac loai cdy nay gdm cé: hat
Iia nude, ngd, diun tuong, l0a mi, dai mach, &3, cac hat rau....

+ Cay sinh san hiru tinh, hat ciia chiing khéng thé chiu duge diéu kién
bio quan & nhiét dd va 4m do thap. Khi bao quin trong didu kién nhiét do
va am dd thap, hat dé bj hong. mét kha nang nay mam. Céc loai ciy tréng
nay gf)m O cao su, dira, xoai, mit, [&, mang cut, sAu riéng, chém chém....

+ Céc cay trong duge nhan gidng vo tinh lau dai, ching mit kha ning
sinh san hiru tinh, Cac loai by gdm cd: khoai so, dira. dong rieng.... la
loai mat hoan toan kha nang sinh san hitu tinh. Mt sé loai nhan vé tinh
nhung van con mot phan kha ning sinh san hitu tinh ntur: khoai lang, sin,
mia. chudi, téi. hanh....
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- Tuy theo dac tinh sinh hoc ctia loai, tby theo mirc do 16 tai ma cé
cac phuong thirc bao quin ngudn gen khac nhau. Tuy nhién, c6 thé chia
lam hai phuong thuc bao quan chinh nhu sau:

+ Bao quan tai ch - Bdo quan in situ 1a hinh thite bao quan ngudn gen
tai chod. tai viing ching thuong duoc trong. duge ton tai trong dicu kién
sinh thai tu nhién ¢tz ching. Phuong thite bio quan nay thuc hién dbi véi
¢y sinh san vo tinh, cAy hoang dai, mgt s6 10ai cdy ¢d mii dic san nhu
cam, budi, quyt.....

+ Bao quan ex situ la hinh thitc bao quan mau trong diéu kién nhan tao
tbi wu, Noi cach khac day 12 hinh thire thu gom cac loai cdy trong tir noi
XUuat xir duoe bio quan cAt gitr, hodc trdng tai cic vurdm miu. Bao quan ex
situ ¢4 cdc hinh thire nhu:

(+) Bao guan tai vuon wom (field genebank)

(+) Bao quan hat trong kho lanh (seed genebank)
(+) Bao quan in vitro (in vitro genebank)

(+) Bao quan ADN

Viéc lua chon hinh thirc bao quan ddi vai cay tréng la phu thude vao
ban chat, phu thudc vao diéu kién kinh té, su phat trién khoa hoc va cong
nghé clia ting Qudc gia. Nhiéu nurde sir dung ca 4 hinh thire bao quan ndi
trén dé duy tri, bao quan vdn gen cita cy trdng. Tuy nhién, tity timg loai
ma ty 1é phan tram hinh thirc bao quan khdc nhau.

Vi du déi vdi Ita, bao quan hat chiém 80%. bio quan in situ chiém
10%, bao quan in vitro 14 7%, con bao quan hat phin 3%.

Bao quan khoai lang: bao quan trén ddng rudng 1a 50%, bao quan hat
10%, bido quan in situ 1a 8%, bao quan in vitro 1a 25% va bao quan hat
phin la 7%.

Trén thé gidi hién nay c6 nhitng kho bda quan hat gidng rat 16n, gbm
hau hét cac hat gibng co ban tén thé gidi. Nhin chung phuong thirc bao
quan in vitro ¢6 vai trd rat 16n vi chil yéu cin mdt khoang khéng gian nhé
hep, ¢6 thé hru giit mdt s& wong 16n ca thé dé chi dong trong cong tac
tréng trot.
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Nhép gidng

Chuén by méu thé,
danh gié4, xr ly bénh
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Tép doan hoat A6ng
KHO NGAN HAN
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M6 t3, danh gia ban adu

Lam sach, so sanh,
tach loe gidng so bé

y
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Lam khé nhén tao cép 1
Nhigt 86 158°C, Am 48 15%

v
Chuén bl mdu tinh,

Phantich sinh ly, sinh hoé,

¢hét lugng néng s&n ngudn gen

Lam kho nhan tao cép 2

Xéc dinh 46 4m hat,
khéi luong méu

Pong go

|

Baa quan hat gidng

—
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Nrigt 4§ 20°C, Am 48: 5%
T

Pang ky luru gid
Xac ainh tép Joan

Tap doén co ban

trong kho

:

Cép hat giéngra
- Bé nhan lai, phuc hdr
- Pé nhan mé t& hinh tha
- Che cée nhu céu sir dung

KHO DAI HAN

Tap doan cbng téc
KHO TRUNG HAN

4

Giam sat qué trinh luu g

- Sélrong
- Chét lrong
- Bién di

L

Cosddléu
-Dliéutu Wéu hea
- D¥ liéu quén ty NHG

Hinh 8.1. S0 d6 bao quan hat trong kho lanh
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Hinh 8.2. Bao quan hat trong kho lanh

8.2. BAO QUAN NGUON GEN IN VITRO

Bao quan ngudn gen in vitro sir dung hai phuong phap chinh la bao
quan sinh truong t6i thiéu va phuong phap bao quan ngudmg sinh trudmg
tam thoi

a) Phuong phap bao quan sinh truéng t6i thiéu

Phuong phap nay dp dung cho viéc bio quan ngin han cdc cay nhén
gidng vo tinh in vitro (chudi, dira, khoai tiy, khoai lang, ... ). Pic diém co
ban cua phuong phap nay la kéo dai thai gian gitra 2 lan cdy chuyén nhd
trc ché sinh trudmg ctia mau nudi cay nham giir mirc ti thiéu chi phi trong
qua trinh bao quan,

Mau dura vao bao quan thuong la dang phéi, chdi. mam, hodc cay con
sach bénh. Mau can duoc dit trong di¢u kién nhiét do, anh sang va ché do
dinh dudng nhat dinh dé toc 4§ sinh truong cua ching giam di 15 - 20 lin
s0 vdi tée dd sinh trudng trong diéu kién binh thudmg.

Cac nhan t6 thuong dung dé (rc ché sinh trudgng la:

- Nhiét d6 phong nudi ciy thip: Day la nhin td phé bién dé (e ché sinh
truong. Tuy tirng loai khac nhau ma ching ta ha nhiét dg cho thich hop.

Péi véi cac loai chiu lanh, nhiét d¢ bao quan tir 0°C dén 5°C. Vi du,
gitr choi cdy tdo. cdy thdng & nhiét dd 2°C trong 52 tudn, khoai tiy giir &
nhiét 4§ 6 - 12°C théri gian 25 - 52 tuan... Nhitng cay nhiét ddi cin bao
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quan & nhiét d3 cao hon, vi du nhir cay chubi gil & nhiét d§ 15°C, trong
thoi gian 18 thing. khoai lang giir & 18°C, thoi gian 12 dén 18 thang.

- Bd sung vao mdi trirdng nubi cly cac chit wre ché sinh truong nhur
axit abcisic, clo, cholin clorit. 1am tang 4p sudt thim thiu bang cich bd
sung vao moi trudng nudi cdy cic chat nhir sucrose, manitol..., [am giam
viée cung clp oxy cho miu cly biang cach ding dau phit va c6 thé lam
nghéo méi trudng dinh dudng dén mirc t5i thiéu. Tat ca cac bién phap nay
lam giam dang ké kha nang sinh trudng cia mau nudi cdy bao quan. Vi dy,
khi nuoi céy sén & nhiét d6 20°C ¢6 bod sung vao moi trudng 4% sucrose,
¢6 thé kéo dai thirt gian nubi cdy téi 15 thang.

. Danh gié | Tao vit l1u
Chusn b > .
ven by ma séu bénh khd1 diu
: Nhin nhanh
ll l Chp phit vt
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Bio quin sinh . at{-Ja]; ;éi
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Hinh 8.3. So d6 phuang phap bao quin sinh trudng tai thiéu
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b) Phuwong phap bio quan ngirng sinh triomg tam thoi

Day (4 phuong phap bao quan miu gidng trong nito long, thudng &p
dung cho nhiéu loai cay trong. Trong thoi gian bao quan té bao. md hoan
toan ngimg sinh trugng. Mau bao quan gdm phdi, md seo va té bao. Thoi
gian bao quan cé thé kéo dai 20 - 30 nam, hoic 14u hon. Truée khi dua vao
bao quan, mAu phai dwgc xir Iy tranh hinh thinh cac tinh thé nuée trong té
bao lam chét mau. Quy trinh bao quan gdm céc birde sau:

2 = | Pénh gia Tao vat iéu
Chuan b1 méau M—» hé diu

Lam lanh so
bd (-30°C)

:

Bio quin lanh
trong Nito 1éng
(-196°C)

v

Lamtan bing
|

v
T sinh
mAu ciy

’

T41 sinh tao chy
hoan chinh

/ —* Tat sinh cly

Tré hoan chinh
héa

nguBn - Vuon vom
gen

BN Bang rudng

Déanh gia
bién di

Giam sat Co sd diy liéu

Hinh 8.3. S0 d3 phuang phap bao quan ngimg sinh trudng tam thoi
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- Tach mau nudi cay in vitro dang & pha sinh tnréng manh dé dua vao
bao quan.

- X\t Iy ehdng ddng bing dung dich DMSO, ndng dé 1M; két hop voi
glycerol, nf‘)ng d6é 1M va drong sucrose, nf‘mg do 2M.

- Ha nhiét d6 xudng - 30°C dén - 40°C dé giir on dinh céc chét trong
té bao.

- Bao quan & nhiét do - 196°C trong thai gian dai, c6 thé 16i 30 nam.
Khi hét thai gia-n bao quan, hodc khi can dira miu ra thi phai pha bang v
phuc héi sinh trieong theo thir fu:

+ Phd biang & nhiét 46 37 - 40°C.
+ Phuc hoi sinh trudng va nudi cdy tao ra ciy hoan chinh.

8.3. CACTIEU CHi PE TNH SO LUONG NGUON GEN CAN LUU
GIU TAI NGAN HANG GEN CAY TRONG QUOC GIA

S8 luong ngudn gen can luu gilt duoc tinh todn dua trén bon tidu
chi chinh (theo Tiéu chudn ngan hang gen do FAO va IPGRI ban hanh
nam 1994):

- Sur gidu €6 vé tai nguvén thuc vat cua nude ta. Viét Nam 1a quéc gia
c6 dién tich va dan sb vao loai trung binh trén thé gidi (330.991,5 km?, trén
80 triéu dan. DAt nudc c6 54 dan toc), [anh thé trai dai tir 8°30 dén 23°30
vi bac. Hai thn ba dién tich 12 ddi ndi, trén 3000 km bd bién, ¢4 hai cféng
bang chau thé (én. Khi hiu nhiét déi gié mua, xen 1dn mot sb dic diém
khi hiu can nhiét dgi. Do nhiing diéu kién trén nén tai nguyén thuc vat cua
nudce ta bao gdm ca nhitng loai cay 6n ddi, can nhiét ddi va nhiét ddi. Viét
Nam ciing 13 mdt trong nhiing nuée sém b nén vin minh ndng nghiép, sb
lirgmg céc loai. giéng cdy trong rat phong phd. Vi viy nudce ta duge thé gidi
dinh gia 1a mat trong 15 qubc gia giau cd nhit vé tai nguyén thue vat, nam
trong mot cua tim trung tdm khai npuvén va ndm trong mot cia mudi hai
trung tam da dang di truyén quy gen cdy trong trén toan Thé gidi.

S lién diéu tra gan day cho thiy nudc ta cé trén 14,000 loai thuc vat
bac cao, trong do ¢4 150 loai cho tinh bot, 130 loai cay an qua, 100 loai
cay ldy diu, 90 loai chy Jdy soi. 1.000 loai cay 1dy gd va trén 2000 loi cay
lam thudc va hang tram loai cay gia vi va ciy huong lidu.
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Hién nay, ca nudc dang khai thac, sir dung 700 loai cay tedng, nhimg
nhom chu yéu la:

- Cay trong lay tinh bdt lam hrong thue: 39 loai
- Cay trong 1am hrong thue khéng phai 14 tinh bot: 95 loai
- Cay trong an qua: 104 loai
- Cay trdng 1am rau: 55 loai
- Cay trong lay dau: 44 loai
- Cay trdng lay soi: 16 loai
- Cay trong d& san xuét do udng: 12 loai
- Cay trong 1am gia vi: 39 loai
- Cay trong lam huong liéu: 19 loai
- Cdy trong dé che phit dét tréng ddi troc: 29 loai

Dac biét trong sb trén 2000 loai cy thudc thude 263 chi, khoang 700
loai da dwoc ghi trong sdch thudc. 150 - 180 vi thudc lay tir céc cdy thube
dwoc sir dung trong céc bai thude truyén thong. Khoang 120 loai cay thude
dugc nguoi dan dia phuong st dung dac biét 14 ngudi dan viing nili va khu
virc nong thon.

' Trong khi d9, hién nay do han ché vé co so vt chét phuc vu bao quén
(kho fanh, ddng rudng ...) cling nhu mirc d6 dau tu cho thu thép, sb luong
ngudn gen dang luu giit tai Ngan hing gen cay trong qudc gia va cac co
quan mang ludi cua Hé théng bao quan tai nguyén di truyén thue vt mdi
chi la khoang 24.500 ciia gan 400 loai cay tréng. Cac lodi cdy thudc chua
thu thap hét va chua duoc lun giir trong Ngan hang gen ciy trong Qubc
gia. Nhiéu loai cdy chira duoc trién khai bio quan duge do thiéu kinh phi
va thiét bi cong nghé.

Nhitng nim gin ddy, do tdc dd phat trién kinh t& x4 héi néi chung
va chuyén ddi co cau cay trdng néi riéng trong nbng nghiép, quy gen
cdly trong trong san xuét va trong tir nhién dang b suy giam, mét mat rat
nhanh. Nha nuéc cin cap bach dau tr thu thip dua vao luu giir ngan hang
gen d& ngin chan qua trinh mat mat néi trén. Hé théng kho lanh bio quan
ex-situ can duoc hién dai hda dé du sirc lun giir sb lrong 1ém nguén gen
sau khi thu thap.
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- Ngubdn gen duoc nhap ndi thong qua hop tic va trao ddi qudc té
trong thai ky hoi nhap, nhét 14 sau khi Viét Nam gia nhdp WTO. Thoi gan
vira qua. mai nam riéng Trung tim Tai nguyén thuc vat nhip ndi 300 —
500 ngudn gen tir cac co quan nghién ctru ndng nghidp qubc 1é va mot sb
qudc gia dé phuc vu nghién ciru khoa hoc va san xuat. Rat nhiéu nguon
gen do céc co quan khac nhap ndi, nhung sau khi danh gia khing dinh
co nhitng dac tinh quy da khdng dugc dira vao luu giif tai Ngan hang gen
cay tréng gubc gia do chua cé bién phap td chirc théng nhét. Thoi gian
t61, do nhu ciu nhap noi ngudn gen 1ang trong mdi trmg hdi nhap qudc
té thuan loi. ¢an luu giir tit ca cac nguén gen nhap ndi sau khi duoe danh
gid phat hién nhirng dac tinh quy phuc vu cho nhu cdu khai thac str dung
cha mrdc ta.

- Ngudn gen sinh ra do cai tao ngudn gen gbe. Mot trong nhimg nhiém
VU quan trong cua viéc bao quin ngudn gen céy trong 1a lam gian quy gen
(Genetic enhancement). Nhiing nam vira qua do nhin luc va co s vat chat
con han ché, Trung tadm T4ai nguyén thae vat phai wu tién cho nhiing nhiém
vu cép bach khic ma chira c6 diéu kién trién khai nhiém vu lam giau qu¥y
gen. Nhimg nam téi. khi xic tién lam giau quy gen. rit nhiéu ngudn gen
méi sinh ra. Céng tac chon tao gidng mdi va xu hudng khai thic sir dung
ngudn gen & trinh do cdng nghé cao cling sé€ san sinh ra rat nhiéu nguf')n
gen mdi tir ngudn gen gbe. Cac ngudn gen méi sinh ra can duge fuu giir
ngén hang gen dé phuc vu cho viée tiép tuc khai thac sir dung lau dai.

- Trach nhiém quéc té cua Viét Nam trong viéc huu giir ngu[')n gen mot
s thp doan quy gen co ban mang tinh khu vic va qudc té. Hau hét nhitng
Ngan hang gen qudc gia ciia cac nudc di tiéu chuin quéc té déu cb trach
nhiém hru giir kép tip doan ngudn gen quoc té. Nude hwu giir vira durge
hudng loi tir nhing tap doan do vira dam bio ngudn gen khong bi méit
di khi nuée s hitu chua ¢6 do nang lue luu git hay tham hoa (thién tai,
chién tranh, thay déi chinh tri ...). Vi du hiu hét cac tap doan qu¥ gen ciy
trong ciia Lién X6 cii duge giir kép tai Ngan hang gen qube gia cta Cong
hoa lién bang Duc. Phap, Nhat Ban, Dai Loan, Han Quc")c... déu gilr nhiéu
tap doan quy gen lda, rau va cdy dn qua cua cac mrde chiu A, chau Phi ...

Do vy chung ta cin phai xdy dung Ngéan hang gen thuc vit quéc
gia c6 ning luc bao quan tir 100.000 dén 120.000 ngudn gen ctia cac 104
cay trong va nhiéu loai thuc vat quan trong baa gbm ca cy thude va cay
lam nghiép.



Nusi cdy mo 1€ bao thre vit | 193

8.4. NHUNG KET QUA VA KHO KHAN CON TON TAI
a) Nhirng két qua

Hang chuc ndm qua, ngudn tai nguyén ciy trdng trén thé gidi duac
quan tim gin giif va bao quan. Nhidu Joai cay trong di duoc dua vao bao
quan in vitro nhu: cdy dda, ciy ca phé. cay cao su, khoai lang, khoat tay,
san, cdy chudi, cdy du du, ciy dira, cay nho, cac cay c6 mii (cam, chanh
...) cac cdy ho gimg riéng (gimg, nghé, riéng ...), mia, mit va mét sé loai
cy trong khac.

b) Nhirng kho khin con ton tai

Viéc bao quan nguén gen thuc vat duge nhiéu nuée quan tam, Da
¢ nhiéu trung tim chuyén bio quan ngudn gen nhu Trung tim nghién
ciru khoai tdy (CIP) & Peru; Trung tim bido quan sin, ct mai (IITA) &
Nigeria; Trung tim nghién ciru nhiét ddi (CIAT), & Columbia; Mang
ludi cai 1ao gidng chudi Thé gidi (INIBAP) & Bi; Phang bao quan gidng
khoai lang & Viét Nam ... Tuy nhién, viéc bao quan con gap nhimg han
ché, kho khan nhur:

- Chira ¢6 nhitng nghién ctru dénh gia diy du méi tuong quan giira cac
yéu té médi trudng (médi trrdng dinh dudng, chét trc ché sinh trudng, nhiét
d06, anh sang ...) trong qua trinh bao quan.

- Chua ¢6 diéu kién thir nghiém thai gian bio quan an toan dbi véi
timg loai cay trong, kha nang kiém tra sir 8n dinh v& phdm chét cua gibng
va vé tinh di truyén trong qua trinh bao quan con han ché.

- Piéu kién xay dung céc trung tim, kho bio quan can nhiéu kinh phi
nén khé thuc hién, dac biét & nhimg nudc cé ngudn tai nguyén phong phi
nhung kinh t& cham phat trién.

8.5. HIEN TRANG CONG TAC BAO QUAN NGUON GEN
G VIET NAM

8.5.1. Bio quin va phat trién bio quan in-situ tai nguyén di truyén
thure vat

- Piéu tra va kiém ké tai nguyén di truyén thue vdt: da c6 50 dé tav
hoat dong diéu tra ciia 25 co quan khac nhau trén mét sé ving. Cac két
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qua diéu tra d3 chi ra su phong phil va da dang khdng chi vé loai ma con
ca vé da dang di truyén cua tai nguyén di truyén thire vat cta nude ta. S6
liéu cho thy Viét Nam duoc biét dén nhu la mot trung tim phat sinh nhiéu
loai cay trdng nhu lia gao, khoat mon so, chudi, mit. xoai, dira, ché. hanh
ta va cac gibng cdy an qua ¢ mui.

- HG tror viée quan IS va phdl trién 1ai nguyén di truyén thuc vdt
trén dong ruény: 23 hoat dong duge 16 co quan trién khai v&i su tham
gia cia khodng 15.000 luot can bd dia phuong va ndng dan véi cac muc
tiéu chinh:

+ Tang cudng co sd khoa hoc vé bao quan trén df‘)ng rudéng da dang
sinh hoc néng nghiép

+  Tang cuong vai tro cia vudm gia dinh trong viéc bao quan in-situ
tai nguyén di truyén thyc vat

+  Bio quan trén ddng rudng tai nguyeén di truyén thue vat cay la &
cong dong

+ Thic diy céng tac quan ly tai nguyén di truyén thuc vit trén
ddng rudng véi sur tham gia cia cong ddng.

- 116 trg néng dan phuc héi cc hé thong san xudt néng nghiép sau
tham hoa: Du 4n ho tro ndng din phuc hdi hé théng an xuat néng nghiép
trong viing ngap lut khu vue duyén hai trung bd; Dy an phuc héi nmg dau
ngudn khu vire thuy dién Hoa Binh; mat s& hoat dong nang cao nhan thic
cong ddng vé 1Am quan trong cua da dang tat nguyén di truyén thuc vat
trong ving ¢0 nguy co X6t mon da dang sinh hoc cao.

- Tang cirong bao quan in-situ cac loai hoang dai ¢6 quan hé di truyén
gan giii voi cdy trong va cdc lodi hoang dai dimg lam luong thuc va thuce
phdm: C4 8 chuong trinh, dé tai, hoat dong.

8.5.2. Bio quan va phat trién bio quén ex-situ tai nguyén di truyén
thuc vit

- Duy tri bén vieng cdc tdp dodn ex-situ hién cé: 56 chuong trinh,
dé tai. hoat ddng vai su tham gia ciia 29 don vi. Tong s6 khoang 40.000
ngudn gen thude khoang 200 loai di dugce thu thip va bao quan &
cic Ngan hang gen hat, Ngin hang gen ddng rudng va Ngin hang
gen invitro.
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- Phuc hoi nguon gen b1 de doa trong cdc tdp doan: 41 tap doan ex-
situ bi de doa da dugc phuc hoi tai 19 co quan

-~ Ho tro viée thu thap (i nguvén di truyén thire vit theo ké hoach va
¢6 muc 1ien: 28 chuong trinh, dur an va hoat dong tip trung vao cac céc cdy
nhu hia. chudi, san, khoai lang, tir vac, khoai méon s, ¢ac loai rau, dau dd.
cly 3n qua cb mii va nhiéu cdy khac.

- Mo rong cac hoat dong ex-situ: Cac quy dinh phan cdng trach nhiém
cha nhiéu co quan/td chire, cac chinh sach khuyén khich su tham gia cia
cdng ddng va cdc cdp chinh quyén dia phuong dugc ban hanh. Thic diy
phirong phap “Bao quan thong qua sir dung” bude dau hinh thanh “Ngan
hang gen cong ddng”.

8.5.3. Sir dung tai nguyén di truyén thure vt

- Mé réng mé 14, danh gid va tang s6 luong cdc tdp doan hat nhén
phuc vit muc tiéu su dung: Co 41 chuong trinh, dé 1ai, hoat dong md ta
va danh gia ngudn gen cla 23 loai cay chi yéu la cée dac diém hinh thai.

- Tang cuong cde hoat dong ma rong nén (co s6) di truyén: 12 du
an, hoat ddng theo hudng nhdp ngi, phuc tring, sir dung nguén gen dia
phuong trong lai tao gidng.

- Phdt trién nong nghiép bén viing thong qua da dang hoa cdy trong
va san pham: 27 du 4n. dé tai. hoat dong tip trung vao viéc thu thap, phuc
héi va ma réng san xuat cac giong cdy tréng dia phirong nhu cdc gidng
Ina, dau, ngd, xoai, rau. quyt budi, nhan vai, khoai mon so. Giam tinh
trang doc canh cay lia hodc mot sb cay luong thuc khac.

- Thiic ddy phat trién va thuong mai hba cde cdy trong va cac lodai con
it duwoc quan tdm khai thic sw dung: 13 chuong trinh, dé tai, hoat dong &
mic nghién citu va d& xuét

- Hé tro san xuat giong va cung cdp cdy trong: 30 chuong trinh. dé
tai, hoat dong sur dung khoang 1000 ngudn gen/nam tir céc tp doan ex-
situ dé nghién ctru chon tao. HO trg nong dan tham gia chon tao giéng. Céc
hoat ddng khuyén néng cung cAp gidng tro gia.

- Phat trién thi trieomg méi cho cdc giong dia phuong va san phdm khéng
dong nhar. Céc dé tai, hoat ddng dang ky thuong hiéu, hdi chy gidng ...
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8.5.4. Xay dung td chirc va ning lire

- Xdy dung cdc chuong trinh quéc gia manh: HE théng bao quan tai
nguyén di truyén thuc vat quéc gia vdi Trung tam Tai nguyén di truyén
thuc vat la co quan didu phéi dugc thanh lap, De tai bao quan quy gen cay
trong duge nang c¢ap thanh nhiém vu thudng xuyén. Chuong trinh giéng
cay trﬁ‘mg vat nudi da gianh mot ndi dung cho viée xay dung cao so vt chit
vi thu thap. khai thic sir dung ngudn gen dia phuong.

- Thic dity mang luedi tai nguyén di truyén thiee vdt: Nam 1995 Chinh
phti phé chudn ké shaoch hanh déng qudc gia 10 nAm lan dau tién vé da
dang sinh vat, trong do tai nguyén di truyén thuc vét la mt trong cac ddi
tirong wu tién. Nam 2005 ké hoach hanh déng québc gia vé da dang sinh
hoc duoe xay dung trong do tai nguyen di truyén thue vat duge dat vao
vi tri tru tién hang dau. Chinh phu d3 tai t& chire 1ai hé thdng cic co quan
nghién ciru ndng nghiép, thanh 1ap Vién Khoa hoc ndng nghi¢p Viét Nam
gom 9 Vién va | Trung tim, Trung tim Tai nguyén di truyén thuc vét duge
nang cap thanh Trung tAm Tai nguyén thic vat thudc VAAS. Chirc nang
va nhiém vu ciia Trung tdm duoc diéu chinh nhim diéu phéi ¢6 hiéu qua
hon Hé théng bao quan tai nguyén di truyén thuc vét qudc gia.

- Thiét Igp hé thong thong tin quic gia vé tai nguyén di truyén thue
vit: Web site Tai nguyén di mlyEn thuc vat Viét nam dugce xdy dung nam
2003 (hitp://www.pgrvietnam.org.vn), NIMS Viét nam tham gia NIMS
toan cu (http://www.pgrfa.org/gpa/vam).

- Phdt trién hé thong gidm sdt va canh bdo s6m mdt mat tai nguyén
di tryvén thue vir: Nhitng méanh ghép dAu tién cia hé théng di dugc hinh
thanh: NISM Viét Nam.. Web site tai nguyén di truyén thue vat Viét Nam,
Phan mém quan 1y Ngan hing gen giao dién tiéng Viét, cac nghién ciru
{mg dung GJS phuc vu bao quan va sur dung tai nguyén di truyén thuc vat.

- G160 duc v tdp hudn vé tar nguyén di truyén thuc vit: S6 luong cac
nha khoa hoc. k§ thuit vién cua nhidu co quan dugc dao tao vé cac linh
vire lién quan di tang 1én nhiéu thong qua nhiéu hinh thire dao tao. Mén
hoc bao quan va st dung tai nguyén di truyén thuc vat dang dugc thiét ké
cho mot sb trirang Pai hoc va Cao ding.

- Nédng cao nhdn thirc cong ddng: Puge thue hién & mirc han ché
théng qua cac du in ting cudng bao quan trén dong rudéng va thu thap
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bao quan ngudn gen ciy trong. Cac Hbi thao, khod tap huan duoc td chirc
trong khudn kho ctia du an GCP/RAS/186/JPN dugce dura trén phuong tién
truyén thong (Chuong trinh Khoa gido cha VTV?2) ciing gép phan ning
cao nhén thirc cong ddng vé bao quin va sir dung bén vitng tai nguyén di
truyén thwc vt

8.6. PHUGNG PHAP THU THAP QUY GEN CAY TRONG

Phuong phap niy bao gdm nhimg hudng din chung dé thuc hién
nhiém vy thu thip quy gen cay trdng trong diéu kién cu thé hién nay cia
nudc ta tai Ngan hang gen cay trong Qudc gia va cic co quan nghién ciu
néng sinh hoc khac ¢4 nhu cau tién hanh nghiép vu nay.

8.6.1. Xic dinh muc tiéu va thi tir uu tién thu thap.

Trong didu kién cu thé cia Viét Nam, muc tiéu va thir tuy vu tién clia
cong tac thu thip can dua vao ba diéu kién sau day:

1) Kha ndng bao qudn giong sau thu thdp. Chi tién hanh thu thip
khi ¢6 muc tiéu sir dung giéng va cé khi ning bao quan, khong
dé mét gidng sau khi thu thap.

2) Thu thdp tai nhitng noi va ddi véi nhitng lodi, giong cé nguy co
mat mat nguon gen cao. Nhimg noi nao, loai nao ¢4 nguy co mét
mat ngudn gen cao hon thi thu thap trudc.

3) Kha nang tai chinh va nhdn sy. Dua trén kha nang tai chinh va
nhén su dé t6 chic cac hoat ddng thu thap cu thé.

8.6.2. T4 chirc cong tic thu thap.
Céc buéc trong viée thiét 1ap chuong trinh thu thap quy gen:
1) Khao sit tinh hinh ngudn gen ciy tedng trong giai doan truge va
hién nay
2) Sap xép thir tw wu tién
3) Llap ké hoach thu thap va tim kiém kinh phi
4) ‘Thanh lap va tip hudn doi thu thap

5) Céng thirc hod chién luge 14y mau
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6) Trién khai hoat ddng thu thap
7) Xu Iy miu @i thu thap
8)  Tuan theo nguyén tic kiém dich thuc vat

9) Tw 1iéu hoa

* Mot 56 lwu y trong qua trinh trién khai thu thip

1) Xac dinh dia ban thu thdp. D6i véi cac doan thu thap quy gen chinh
quy, dé nang cao hiéu qua kinh 1é va chuyén mén cia ¢dng tac thu thap,
cin lap ké hoach thu hét gidng clia loai trén timg dia danh cu thé va thu
thap nhidu loai cay trdng trong mdt chuyén cong tic. Lay huyén lam don
vi thu thap. Chia huyén ra nhiéu ving sinh thai nho, mdi ving c6 sy da
dang vé gidng cén thu twong ddi thuin nhit va thu hét sé gidng cua mai
ving,

2) Xac dinh thoi gian thu thdp. Thoi gian thu thap thich hep 6 aude ta
[3 mua kho, tir thang 10 khi bit dau thu hoach, dén thing 5 trade khi gieo
trong civ vu mira. D&1 v mot sé 1oai cdy cu thé va tuy thudc vao diéu
kién giao thong, co thé tién hanh thu thap trong mua mua.

3) Trang bi thu thdp. Cac doan thu thap chinh quy phai ¢ du cac dung
cu vat ir co ban phuc v cho cdng tac thu thap (ban df‘), may do d6 cao,

mdy anh. mav GPS do kinh db, vi dd...), dic biét luu y dén chuan bi trang
bi cho ¢4 nhan, thude bénh

4) Tién hanh hout dong thu thdp.
- Phai ghi phiéu thu thap ddy di va chinh xac.

- Doan thu thip phai hop sau m3i ngay lam viée d& hoan chinh phiéu
thu thap va lam cac xir ly cin thiét ddi véi cac miu gibng méi thu; phai
hop tdng két ngay sau khi chuvén cong tac két thiic dé giai quyét cac van
dé chuyén mdn nay sinh trong qua trinh thu thap.

5) Nhdp mdu giéng vao kho bdo quan ngay sau khi d thu thdp.
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MOT SO KET QUA
NGHIEN CUU
VA UNG DUNG
TRONG NUOI CAY MO
TE BAO THUC VAT




Chuong 9

KET QUA NGHIEN CUU UNG DUNG
TRONG NUOI CAY BAO PHAN VA
TE BAO PHOI HAT CHIN G CAY LUA

9.1. BAO CAO KET QUA NGHIEN CUU: HOAN THIEN QUY
TRINH NUOGI CAY BAO PHAN VA MO TE BAO PHOI HAT
CHINH & CAY LUA NUGC (ORYZA SATIVA L.)

9.1.1. D3t van dé

Cay la & Viét Nam c6 mot vai trd rat quan trong trong san xuAt nong
nghiép va phat trién kinh t& néng hé. Hon 10 nam trd lai ddy, nhor kinh
nghi¢m san xuat loa lau doi, viée ap dung cédc tién bd ky thuat va chinh
sach phat trién phit hop, Viét Nam d trd thanh nude xudt khiu loa gao
dirng thir 2 trén thé gidi sau Thai Lan. Cudc khiing hoang kinh té thé gii
lam cho lam phat, gia lrong thuc tang cao d cho thay vai trd quan trong
cua an ninh luong thuc néi chung va cla 1da gao néi riéng. Nhiéu qudc gia
trdr lai tap trung diu tu phat trién ndng nghiép ting san lugng ciy trong,
cdy luong thuc nhim dam bao an ninh lwong thuc va san xuit mét phin
nhién liéu thay cho nhién liéu héa thach vén dang ngay cang can kiét.

Mot trong cac bién phap nhim cai thién nang suét, san luong la gao
@6 la viéc diu tu nghién ciru chon tao cac gibng lia mdi cé nang suit va
chit luong cao, vira phit hop vdi tidu thu trong nude va dat tiéu chuin
xuét khiu. O Viét Nam, ngoai viée dp dung céc bién phap k¥ thuit truyén
thdng, cac nha khoa hoc d3 ing dung tuong dbi thanh cong cic ki thuat
cong nghé hién dai trong chon tao giéng lua.

Trong d6, viéc nghién ciru tao giéng lia va dong thuan tir nudi cdy
bao phan vi nudi cidy mb té bao Jua (phuc vu chuyén gen) dang 13 ky
thuit c6 d6 thanh cong ddi cao. Lia 1a cay tir thy, cdc gidng lia thudn
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mang kiéu gen dong hop tir, néu dé chon gidng hia theo phuong phap
lai tao thong thudng ¢in phai chon tao qua 6-8 thé heé (khoang 4-5 nam),
nhung néu st dung con lai (doi F1 hoac F2) lam vat lidu nubi cay bao
phin. qué trinh chon tao pidng dugc rit ngan rat nhiéu - chi can qua 1-2
thé hé (khoang 1-2 nam). Mét s vién nghién cirn cba Viét Nam  nhu
“Vién Cay luong thuc thuc phim”™ da chon tao thanh céng nhidu gidng
Nia tir nui cdy bao phan, Pdng thdi, trong nghién clru chuyén gen tao
gidng méi trén cay lda, qua tsinh tao cay lba hoan chinh tir md té bao
dong vai trd rat quan trong. Dé chudn bj cho viéc tao cac gidng lda. viée
nghién ciru hoan thién qui trinh nudi cay mé té bao lha va nudi ciy bao
phén (a mdt yéu cau cap thiét.

Xuit phat tir cac muc dich néu trén, viéc © Nghién ciru xiy dung
qui trinh nudi cay bao phin va mé té bao phdi hat lda chinh & ciy ia
nuéc (Oryza sativa.Ly* 13 rat cin thiét, Két qua nghién ciru lam tién dé
quan trong cho viée chon tao gidng laa tir nudi cay bao phan. Bong thai
lam ¢co s& bude dau cho viée tao gidng lGa bang chuyén gen trén min mo
té bao tir nudi cay md té bao cdy lua.

Muc dich cha dé tai:

- Hoan thién qui trinh tao cay Wa hoiin chinh tiY nudi ciy bao phan va
ma té bao phdi hat Hha chin. .am co so cho viée tao vat tiéu khevi diu chon
tao gidng Ita mdi (tir nudi cdy bao phén) va tao vét liéu cho cac nghién
clru tao gidng la tir k§ thuat chuyén gen, bién di té bao soma (tir nudi cay
phdi hat hia chin).

Yéu cau cha dé i

- Hoan thién qui trinh nuéi cdy bao phén l0a.

- Hoan thién qui trinh nuéi cdy md té bao phoi hat lta chin.

- Tao ra mot sé dong [0a tir nudi cay bao pha‘m lam vat ligu cho viée
chon tao gidng lia méi.

9.1.2. Vit liéu, néi dung va phwong phap nghién cirm

9.1.2.1. Dia diém nghién iru

Thi nghiém duoc thuc hién tai phong thi nghiém “Cong nghé € bao
thiee vat”, By Mdn CNSH Nong Nghigp, Khoa Nang Hoc, Truong Dai hoc
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Nong Lam Thai Nguvén. Phan chim séc va gico cay vat liéu thi nghiém
duoe tién hanh tai Trung Tam Thue hanh Thue nghiém, Truong Dai hoc
Nong Lam Thai Nguyén.

9.1.2.2 Vit licu nghién ciu
Vit lidu sér dung nuai ciy mé té bao phdi hat lia chin:

Sur dung vat liéu I3 gidng l0a thudn Khang Dan. 14 gidne ¢6 kha nang
sinh trumg khoe, ning sudt chit lrgng va kha nang chdng chiu tét, dang
duoc trong kha phd bién & cic tinh khu vue mién ntj phia Bic. Vai yéu
cau nudi cdy tao ciy hoan chinh tir md té bao phoi hat [Ga chin, nham phuc
vu cho viée chuyén gen va tao gidng la mai thong qua phuong phap bién
di té bao soma, Vit lidu mé té bio can thiét phai c6 kidu gen déng hop ta
dam bao sir thay déi di truyén duoc tao ra tir cic yéu to thi nghiém. Vi
vay, viéc chon giong lua thudn, cd kha nang sinh trudng, cho ning suat
pham chét va kha ning chdng chiu tdt lam vat lidu nudi cdy 1a yéu td rit
guan trong.

Vit lidu sit dung cho nubi cAy bao phin:

St dung cac gidng Ia lai co trién vong va to hop lai F1, F2, cac td
hop trén ¢é ngudn gdc bd me 1a cac gidng khac nhau cho nang suit phim
chét va chéng chiu tét trong diéu kién mién nii phia Bic. V&i muyc tiéu
nudi céy bao phf'm Jua & chon tao dong thuan lam vit lidu cho chon tao
gibng méi. Bao phan phai duge lay tir cac mau c6 kidu gen di hop ta. Cac
gidng a lai, dong hodc cic t6 hop lai F1, F2 con phan )i & dai sau dap
{rg duoc cac yéu chu trén. Bao phan duge thu nhén tir 20 dong va td hop
lai F1. F2, céc td hop lai duoc lai tao truge do tai truong Pai hoc Nong
Lam Thai Nguyén. gdm cac dong va 16 hap lai nhur sau:

NA/TNI13, KD/R217, KimA/R278, KD/Tam No6ng, VL20, NA/
T10, I88A/SL02, RA, TG/CLO2, KimA/TN13, KI/T10. NA/R171, KD/
CLO2, KimA/R171. KD/R17,NA/CL02, KimA/R17,. DA/R17, KD/T L0,
NA/NO!.

Sau khi thir nghiém trén mai trrdng nuéi cy 1a0 md seo, nhitng dong/
td hop lai phan Ung tét nhét v&i moi trudmg, kha nang ra moé seo cao s&
duroce st dung tam vat liu cho cac thi nghiém tiép theo dé hoan thién qui
trinh nuéi ciy bao phén,
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9.1.2.3 Nji dung va phwong phdp nghién cieu

Cic giai doan ciia qu4 trinh nuéi cay, dugc duy tri & cdc diéu ki¢n
nhw sau:
S6 gitr chidu sang trong ngay: 8 - 10 h/ngay
Nhiét 6 phong nudi cy: 18 - 25°C
Cuong d9 anh séang: 2000 - 3000 lux
Am db: 80 - 90%

(Pdi vi giai doan tao mé seo tir bao phan. qua trinh nudi cdy duoc
tién hanh trong diéu kién khong ¢6 anh sang).

Trén co s& mot s& két qua chia nhém nghién ctru di tién hanh truée
d6, nhdm nghién ciu xac dinh duge mot sb yéu 1§ quan trong lién quan
dén qua trinh nudi cdy md té bao tir phdi hat chin va bao phin & cay hia.
Trong do cic thi nghiém xac dinh thanh phan, ndng do cua mdt sb chat
quan trong trong mdi truong nudi cly dugc thir nghiém nhim xac dinh
duoc cac dién kién nubi cdy tdt nhit cho viée hoan thién qui trinh nudi cay.

THI NGHIEM NGHIEN CUU ANH HUONG CUA MOT SO YEU
TO LIEN QUAN DEN QUA TRINH NUOI CAY NHAM HOAN THIEN
QUI TRINH NUOI CAY MO TE BAO PHOI HAT LUA CHIN

. * Nghién ciru dnh hwong cia nong dj va thovi gian khi tring dén
1y 1¢ song ciia méu cdy (miu la cdc phéi hat lia chin 3G dwgc boc vo).

Dugc tién hanh trén hai logi hoa chit 1a: Clorox (mroc giaven) va
clorua thuy ngan,

Thi nghiém 1: Nghién ciru anh hwéng ciia nong 49 chit khir tring
Clorox dén ty 1¢ séng ciia méiu cay: Gom 3 cong thire, mdi cong thire thi
nghiém tién hanh véi 100 mau hat, aé han ché yéu td lay nhiém, phdi hat
lta dwoc nudi cly trong cac éng thiy tinh nhg hinh tru (kich thudce rong
2¢m, cao 12 cm). Tién hanh bdc vo hat Ita chin, rira qua bi’mg nudc xa
phong, ngam trong con 7(° v&i thoi gian 1 phut, xir ly vai Clorox & cac
nong dd khac nhau vai tho gian 20 phat. Sau doé trang lai bang nudc cht
vo triing S lan.

CT1: Xu ly mau bang Clorox nong d6 5%
CT 2: Xir Iy mau bing Clorox nng d6 10%
CT 3 : X¥r ly mau bang Clarox ndng do 15%
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Chi tiéu theo d5i: Sau 5 ngy cAy mau vao méi truong tién hanh theo
dai ty 1& mau séng. nhiém va ty 1& chét.

Thi nghi€ém 2: Nghién ciéu anh hwomg ciaa thoi gian khir trung
bing HgCl, dén ty 1 sbng ciia mAu nwéi cdy (miu la cic phai hat
Ida chin di dwge béc vo): Gom 3 céng thiie, mdi cong thire thi nghiém
tién hanh véi 100 mau phdi hat chin, 32 han ché yéu t3 (dy nhiém, phoi
hat lia duroc nudi cdy trong céc dng thuy tinh nho hinh teyu (kich thudc
rong 2cm, cao 12 cm).. Tién hanh béc vo hat 820, ra qua béng nuwdgc xa
phong, ngim trong cdn 70° v&i thoi gian | phit, xir ly chit khir teing
HgCl, 0,1% & cic khoang thoi gian khic nhau. Sau d6 tring lai bang
nudc ct vo tring 5 lan.

CT 1: Xir Iy m3u bang HgCl, 0,1% trong S phut
CT 2: Xt ly miu bing HgCl, 0,1% trong 10 phut
CT 3: Xir Iy mau bing HgCl, 0,1% trong 15 phut

Chi tiéu theo dai: Sau S ngay ciy miu vao mai trirdng tién hanh theo

d3i ty 16 mau sdng va chét v ty 1& nhidm ciia mAu phdi hat nudi cay.

* Nghién citu anh hicong cua nong dp 2,4 D den kha ndng ra mo
seo cua mdu nudi cdy.
Thi nghiém 3: Sau khi phéi hat lta ndy mam trén méi truomg nudi
P A A » 5 N x At X ’ A A
cay. thin mam l0a duge sir dung lam mau nudi cay. Thi nghiém gom 6

cong thirc, mdi cong thirc thi nghiém gdm 3 nhic lai, sé miu thi nghiém
[a 30 miu/1 |an nhic lai.

CT1: Mai trudmg nén + 0 mg2,4 D/I

CT2 : Mai trudmg nén + 0,5 mg2,4 D/]

CT3 : M6i trudmg nén + 1.0 mg2,4 D/|

CT4 : Moi trudng nén + 1,5 mg2,4 D/I

CT5 : Méi trudng nén + 2,0 mg2.4 D/i

CT6 : Mai truang nén + 2,5 mg2.4 D/I

(Mai trudmg nén: MS + 30 g dudng/l + 6.5 g agar/l)

Chi tiéu theo ddi: Sau 5 ngay cAy mAu vao médi trudng tién hanh theo
ddi1 ty 1€ ra mo seo cua phdi hat.
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* Nghidn cleu dnh huong cia mdt 6 nong dp NAA dén khd nang ra
mob seo cua phéi hat lia chin
Thi nghiém $: Tuong tw nhw thi nghiém 3. sir dung thin mam hat
fia lam mAu nubi ciy. Gém 7 cang thire, mi cong thire thi nghiém gdm
3 nhac lai, s6 mau 13 30/1 1an nhic lai.
CT1: Mai trudng nen + 0 mg NAA/I
CT2 : Mot trugng nén + 0,5 mg NAA/I
CT3 : Méi truimg nén + 1,0 mg NAA/I
CT4 : Méi truong nén + 1,5 mg NAA/I
CT5 : M&i truomg nén + 2,0 mg NAA/
CT6 : Mbi trudmg nén + 2,5 mg NAA/
CT7 : Méi trudng nén + 3,0 mg NAA/I
(Mai trudng nén: MS + 30 g duémg/] + 6,5 g apar/l)

Chi ti¢u theo ddi: Sau 5 ngay cay man vao méi truong tién hanh theo
doi ty i€ ra mo seo.

* Nghién cuu anh hwong cria mit s6 nong dp kinetin dén kha nding
tao choi cia moé seo tgo ra tie phéi mam hat lia
Thi nghiém S5: Sau khi mé seo duge hinh thanh vao khodng 7 -10
ngay, mo seo tring dang tron nhd. mong 1a thoi diém chuyén mau sang
nudi cdy trén moi trudng tao chdi. Thi aghiém gdm 6 cong thirc, mbi
cdng thire thi nghiém gdm 3 nhac lai, s6 mau thi nghiém 1a 50 mé sco/l
lan nhac lai.
CT1: Méi tnrong nén + 6 mg kinetin/)
CT2 : M&i trudng nén + 0,5 my kinetin/l
CT3 : Méi trudng nén + 1,0 mg kinetin/I
CT4 : Mbi trudong nén + 1,5 mg kineti/l
CTS : Mbi trudng nén + 2.0 mg kinetin/]
CTé6 : Mdi trudmg nén + 2,5 mg Kinetin/l
(Méi truding nén: MS + 30g dudng /] + 6,5g agar /1)

Chi tiéu thea di: Sau 5 ngay ciy miu vao méi trudng 1ién hanh theo
ddi ty 1€ ra chéi.
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* Nghién ciru dnh hwong cia mt s6 nong di BAP 16i khi ning
nhin nhanh (tao cum choi) cia chéi lua tao ra ter phéi hat lua chin

Thi nghiém 6: Khi chdi moc ra tir md seo cua giai doan tao chdi, ddi

v&i nudi cay t‘e}o ciy hf)én chinh tu phéi hat'chin, ¢d thé tao cum chdi {(nhan
nhanh) tir chdl ban dau. Giai doan nay, tién hanb thir nghiém anh hudng
cia BAP dén kha nang tao cum chdi. Thi nghi‘ém~g6m 6 cér]g thli:c, m’f)i
cong thire thi nghif}m tién hanh vai 3 nhéc- lai, O mau 14 35 chdi/1 lan nhac
lai. Mau cay la chdi ¢6 kich thudce dong déu dai khoang t cm, ¢o |- 14 that.

CT1: Mobi trudng nén + 0 mg BAP/I

CT2 : Mai trudmg nén + 0,5 mg BAP/I

CT3 : M&i trudng nén + 1,0 mg BAP/I

CT4 : Mai trudng nén + [,5 mg BAP/I

CT5 : Mbi trugng nén + 2,0 mg/l BAP

CT6 : Mai truong nén + 2,5 mg BAP/I

Mai trudmg nén (MS + 30 g dudmg /1 + 6.5g agar /1)

Chi tiéu theo d3i: Sau 20 ngay ciy mau vao mai trudng tién hanh theo
dai s6 lugng chéi dugre hinh thanh.

y ia v 8 - . Py A A P 04 L
* Nghién coeu dnh huong cua mdt so nong dj IAA 161 kha ndng ra
ré choi nudi cdy

Thi nghiém 7: Sau khi choi xanh da sinh trirdng tdt ¢o tir 2 14 that,
tién hanh chuyén chdi sang méi trudng ra ré dé tao cay hoan chinh. Thi
nghiém gdm 6 cong thire, mdi cong thire thi nghiém 1am véi 3 nhic lai, sb
chbi thi nghiém 1a 30/1-1in nhic lai. MAu ¢y Ja nhing chdi c6 kich thude
6511g déu du tiéu chuan, co tir hai 14 that tro 1én.

CT1: Mdi trudng nén + 0 mg [AA/]

CT2: Moi trudng nén + 0,1 mg IAA/]

CT3: Méi ruang nén + 0,3 mg IAA /]

CT4 : Méi trudng nén + 0,5 mg [AA/]

CT5 : Méi trudng nén + 0,7 mg TAA/I

CT6 : Mbi trudmg nén + 1,0 mg TAA/]

(M&i trnrdng nén: MS + 30 g dudng /1 + 6,5 g agar/1)
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Chi tiéu theo ddi: Sau 2 tuan cdy miu vio méi trudng tién hanh theo
ddi mau kha nang ra ré gom: sb luong ré, chiéu dai ré.

* Nghién ciru dnh hwéng méi truong thuin dudng téi sw sinh
truwéng cia cdy lia tao ra tir nubi cdy phéi hat chin

Thi nghiém 8: Gdm 4 cbng thirc. mdi cdng thirc thi nghiém lam
véi 3 nhic lai, sé mAn fa 10/ 1 lan nhic lai. MAu cy 1a nhimg céy lia
¢6 kich thudc dong déu c6 tir 3 14 that ted 1én, duge dua ra moi trudomg
thuan dudng (gitp ciy thich nghi vai didu kién ddng rudng) trude khi
dem trdng trén ddng rudng. Thi nghiém goém 3 14n nhac lai, s6 mau 12 30
/1 1an nhic lai.

CT!1 : Mdi trudng dat
CT2 : M6i truomg MS
CT3 : Nudc cat

CT4 : Méi truong Yoshida

Chi tiéu theo déi: Sau 15 ngay dua cdy vao moi trudng tien hanh theo

P n X Ry - y 2 A X <A A= <x n A

dér mdt so6 chi tiéu sinh truomg gom: so re, chieu dai ré, chieu cao ciy, sé
1a, s6 nhanh.

THI NGHIEM NGHIEN CUU ANH HUGONG CUA MOT SO YEU
TO LIEN QUAN DEN QUA TRINH NUO! CAY NHAM HOAN THIEN
QUI TRINH NUOI CAY BAO PHAN LUA

* Nghién cieu dnh hucong cia thoi gian xie Iy nhiét dp lanh dén kha
ndng tao mb seo cda bao phin lia

Thi nghiém 9: gom 6 cong thitc, mdi cong thirc 1am véi 3 1an nhic
lai. $6 mdu thi nghiém 14 10 binh nubi cdy/ 1an nhéc lai (binh nuéi cly
sir dung loai binh tam giac loai 250 c¢). M3i binh nudi céy 120 hat phén,
nhir vay tdng sé bao phan nudi ciy cho mdt cong thitc thi nghiém la: 30
binh x 120 bao phan = 3600 bao phdn. V4t liéu cho thi nghiém gém 20
dong da néu & muc 2.2.

CT 1: Khong xir ly Janh.
CT 2: 24 gid xur ly lanh
CT 3: 72 gid xr ly lanh.
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CT 4: 120 gio xar Iy Janh.
CT 5: 168 @15 xur Iy lanh.
CT 6: 240 gio xu ly Janh
(nhi€t d6 xir Iy lanh cuia cac cong thire 1a 8 db C)

Bao phin Ma duoc thu hai theo dong lia trude trd khoang | tuan, nra
sach qua nudc cat, phun cdn 70° dé khir trung va xu Iy & nhiét d6 8°C theo
thot gian cda cac cong thac thi nghiém. Trudce khi xur Iy lanh, dong loa
duge khir tring bang clorox 15-20% trong thai gian 20 phut. Bao phén a
duoc nubdi cdy trén cac modi trudmg theo cong thire 10t nhat & thi nghiém
10. Nudi cdy trong dicu kién bong 16i. ¢ nhiét 6 25°C. am do 70-80%.
San 7 ngay ciy main vio moi trudmg tién hanh theo dai ty 1¢ bao phan ra
mo seo.

* Nghién ciru anh hwong cua moi truong MS va N6 dén kha ning
tao mo seo cua bao phan lua

Thi nghiém 10: nghién ciru anh hudng cta hat md: trugng MS va N6
dén kha ning hinh thanh mé seo cua hat phfin thu hai tir 20 céc td hop lai
nhu di trinh bay & phan vit liéu nghién ciu. Thi nghiém gdm 2 cdng thixc
san, mdi cdng thire gdm 3 lin nhic lai, sd binh nuéi cdy (binh tam giac
loai 100-250 c¢) cho mdt l4n nhic lai [a 10 binh, trong mdi binh nudi cay
khoang 120 bao phan. nhu vy tdng sé bao phin nudi ciy cho mot cong
thire 1a: 30 binh x 120 bao phin/binh = 3600 bao phin.

Thi nghiém gom 2 cdng thirc:

Cong thie 1: MS + 1,5mg 2,4D/l + 60g duong + 100mg inostol/l +
6.5¢ agar/l.

Cang thirc 2: N6 + |.5mg 2,4D/]1 + 60g dudng + 100mg inostol/l +
6,5g agar/l.

Phuong phap xur ly mau va nudi céy: Bao phén [ba duge thu hai theo
dong a trade ted khoang 1 tudn, ria sach qua nude cét, phun con 70° dé
khtr trdng va xur [y & nhiét dg 8°C trong 7 dén 10 ngay. Trudc khi nuot cz‘iy
dong lGa duoe khi teang bang clorox 15-20% trong thai gian 15-20 phit.
Bao phén Itia duoc nudi cdy trén cac moi trudng theo cdng thic thi nghiém
nhu d4 néu trén. Nudi cay trong diéu kién bong tbi, & nhiét dé 25°C, Am do
70-80%, 7 ngiy sau cdy tién hanh theo dai ty 16 hinh thanh mé seo.
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* Nghién cvu dnh hieong cua m‘3ng dj 2,4D dén kha ndng tao mo
s¢o cda bao phin Iia
Thi nghiém 11: gdm 6 cong thirc, mdi cong thirc gdm 3 1an nhac lai,
<0 binh nudi cay cho mot 1An nhic lai 1a 10 binh/1 lan nhic lai (loai binh
tam gidc thé tich tir 100 -250 ¢c), mdi binh nudi ciy 120 bao phin. tong sb
bao phan nuéi cay cho mot thi nghiém 1a 30 binh x 120 bao phan = 3600
bao phan.
CT 1: Méi trucmg nén + 0 mg 2,4D/1
CT 2: M&i trudmg nén + 0.5mg 2,4D/!
CT 3: Mbi trudng nén + 1mg 2.4D/
CT 4: Mbi triimg nén + 1,5mg 2.4D/I
CT 5: Mai truding nén + 2mg 2.4D/
CT 6: Moi rrudng nén + 2,5mg 2.4D/]
(Moi trudmg nén: N6 +6,5g agar + 30g dudng + 100mg inostoi/I).
Phuong phap xu ly mau va nudi cay: x [y miu va nudi ciy tuong tu
nhur thi nghiém 10, sau 7 ngay cay mau tién hanh theo dai ty 1€ bao phén
hinh thanh mo s¢o.

* Nghién cieu dnh huong cua ntﬁng dp BAP dén khd nang tdi sinh
choi caa mo seo tao thanh tir bao phan lua.
Thi nghiém 12: gdm 8 cdng thiic véi 3 1an nhic lat, 6 mau thi nghiém
14 30. Dé han ché véu td lay nhiém, mo seo bao phin lua duge nudi cy
riéng r€ 1 mo sco/ 1 ong nghiém (6ng thity tinh hinh tru, ¢6 kich thude 2
cm x 15 ¢m). Cac cong thice thi nghiém gom:
CT 1: Méi trudng nén + Omg BAP/|
CT 2: Méi trudng nén + Img BAP/]
CT 3: Mai tradng nén + 1,5mg BAP/I
CT 4: Mai truong nén + 2mg BAP/
CT 5: Mai trudng nén + 2,5mg BAP/I
CT 6: Mbi truong nén + 3mg BAP/I
CT 7: Méi trudng nén + 3.5mg BAP/I
CT 8: Mbi truomg nén + 4mg BAPA
(Mai trudmg nén: MS + 6,5g agar + 30g dudng + 100mg inostol/I).
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Mau nuéi cy 1a cac md seo hinh thanh tir bao phan Iha. san khi md
sco hinh thanh. dat tiéu chudn v& kich thude va chat lrong, mo seo duoc
chuyén sang mai truromg tii sinh cé bd sung BAP véi cac nong dd khac
nhau. Nudi cdy trong ditu kién nhiét do 25°C, 4m db 70-80%. anh sang
chiéu lién tuc 12 gid/ngay.

Sau 7 ngay cy chuyén md seo vao mai trudng tai sinh, tién hanh theo
d3i thi nghiém vai cac chi tiéu: ty 1é mau hinh thanh chdi xanh, ty 18 mau
hinh thanh chéi bach tang. ty 1¢ mau nhiém va mdu chét.

* Nghién cuu dnh huong ciia nong dp NAA dén khd nang ra ré cua
chii lua tao ra tie mo seo bao phan lia.

Choi xanh duoc hinh thanh trong qua trinh tai sinh, sau khi dat tiéu
chuan 2 14 trd 1én, duge chuyén sang moi trudng ra ré ¢ bo sung NAA
v nong d6 khac nhau.

Thi ‘nghié’m 13: gbm 4 cong thirc v6i 3 1an nhéc lai, sé mau thi nghiém
12 15/1 1an nhac lai. Dé han ché véu 4 lay nhiém, chdi Nia duge nudi ciy
trong 6ng nghiém riéng biét (1 chdi/l dng nghiém), dng nghiém sir dung
nuoi cay la ong nghiém hinh tru ¢6 kich thude 2 cm x 15-20 cm.
Coéng thirc 1: Mai trudng nén + 0 mg NAA/|
Cong thite 2: Mai truong nén + 0.1mg NAA/
Céng thirc 3: Mbi trudng nén + 0.2mg NAA/]
Céng thitc 4;: Mdi truomg nén + 0.3mg NAA/
(Mai trudmg nén: MS + 6,5 g agar + 30g ducmg+ 100mg inastol/D),
Sau 5 ngay chuyén cdy vao méi trudng ra ré. tien hanh theo dai thi
nghiém, chi tiéu theo di gdm chiéu dai ré. s6 r& hinh thanh.

* Nghién cieu dnh huong cia moi truong thuin dung dén khi
ning sinh trucong cia cdy lia tao ra tir nudi ciy bao phan.
Thi nghiém gdm 4 cdng thire véi 3 1an nhic lai, sé mau 1a 10/1 Jan
nhic lai,
Cong thirc 1: Mai trudng nude cit.
Cdng thire 2: Mdi trugng MS.
Cang thae 3: Mdi truong Yoshida.

Cang thic 4: Moi trudng Dat.
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Sau 5 ngay chuyén cdy vao méi truong thuan dudng tién hanh theo
ddi sy sinh truong cua cdy. Chi tiéu theo ddi: chiéu cao ciy, chiéu dai ré,
56 14, s6 nhanh.

SO BO PANH GIA KHA NANG SINH TRUONG VA NANG
SUAT CUAMOT SO DONG LUA TAO RA TU PHUONG PHAP NUOI
CAY BAO PHAN

Trén co s img dung qui trinh nudi cdy bao phén lGa, nhém nghién
ciru tién hanh tao mot sd dong lia tir phuong phap nuéi cAy bao phin va
so bd danh gia kha niing sinh truéng, nang suét trén ddng rudng.

Thi nghiém duge tién hanh & 20 dong lia tao ra tir nudi cay bao phan.
D6 1a cac dong: TN49, TNS0, TNS3, TNS7, TN64, TN6S, TN68, TN70,
TN71, TN72, TN73, TN76, TN81, TN83, TN84, TN8S, TN87, TN9I,
TN93, TN97.

Thi nghiém tién hanh trong 3 vu: vu mua 2007, xuian 2008 va mua
2008. So bd danh gia vé mot s6 dic diém sinh trudng, tinh chdng chiu,
nang suat va cac yéu t cau thanh ning suat.

9.1.3. Két qua va thio luéin

9.1.3.1. Két qua nghién ciru hoan thién quy trinh nuoi cdty mé té bao
phdi hat chinh o cay lia.

Nudi céy tao cy lua chinh tir phéi hat Ia chin, trdi qua cac bude nudi
cdy chu yéu nhu: chon miu va khir tring — nuéi ciy phoi hat lta chin tao
mam hat — nudi cfiy tao md seo tir than mam hat — nudi cﬁy tao chdi xanh
tir md seo — nhin nhanh tao cum chdi tir chdi xanh — nudi céy tao ré tir
chéi xanh dé tao cay hoan chinh — dua cay trong trén méi truong thudn
dudng nhim giap cho cdy quen déan véi diéu kién dong rudng — trdng trot
danh gia dong rudng (phu thude vao timg muc dich cua thi nghiém). Trén
cor s&r cac giai doan nudi cay, thi nghiém duge tién hanh trén timg giai
doan véi cac yéu t anh hudng cha yéu lién quan dén qua trinh nuéi cdy
nhim dua ra két luan hoan thién qui trinh tao cdy hoan chinh tir mé té bao
phai hat lua chin.
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Két qua nghién ctru anh hwong cia ndng d§ va thoi gian
khir tring dén t¥ 1¢ séng cia mAu nudi cdy
(phéi hat lta chin — sau 30 ngay nudi ciy)

Bang 9.1: Anh huéng clia néng d6 chét khir triing clorox dén ty 1& séng ciia
phéi hat lda chin (sau 30 ngay nuéi cay)

Chi tiéu

Sé hatphdi| Tylémau | Tylémau | Tylémau
(méu) séng (%) chét (%) nhiém (%)

Céng thurc

cm B 100 25,00° 10,00a 65,00
CT2 100 59,00¢ 13,00° 28,00¢
CT3 100 53,00° 16,00° 31,00°
Cv(%) 53 9,3 44

(a. b ,c: cdc muc phdn nhém trong so sanh duncan)

Ty 1€ (%)

100
80 -4

B Cong thic 1
60 A 2

B Cong thuc 2
40 O Coéng thie 3
20

BN | =N |

Ty 1é mau Ty lé mau Ty 1€ mau
séng (%) chét (%) nhiém (%)

Hinh 9.1: Biéu d6 anh hudng cia nong do chat khif trung Clorox dén ty lé
song cila mau nudi cdy (phéi hat lda chin)

Két qua nghién ciru anh huong cta chat khir tring clorox dige thé
hién & bang 9.1 va hinh 9.1 cho thiy: sau 3 ngay ciy mau vao méi truong
bat dau xuat hién mau bi nhiém va chét.
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Cong thire 2 thu duge ty 1é mau song cao nhit 1a 59,00% & mirc “¢”
trong so sanh Duncan. Cong thirc | thu dwgce ty 1é miu sdng thap nhét la
25.00 % (CT1) & muc “a” trong so sanh Duncan.

Khi xtr Iy Clorox néng do 15% (CT3) ty & séng la 53.00 % & mirc
“b" trong so sanh Duncan.

Vi viy khi xir Iy bing Clorox ndng dé hop Iy dé khir tring miu 1a 10%.
Két qua nghién ctru anh huomg cia thoi gian khir tring bing HgCl,
0,1% dén tv 1¢ séng ciia phéi hat lia chin (sau 30 ngay nudi ciy)

Bang 9.2: Anh hudng ciia thai gian khif triing bang HgCl2 0,1%
dén ty lé séng cla phoi hat laa chin (sau 30 ngay nuéi cay)

Chitidu | oo natphol| Tyl miu | 916 miu | T91amiu
Céng thic (mau) song (%) chét(%) | nhiém (%)
T 1 100 | 3300 6.00° 61.00°
T2 100 72.00° 18,00° 10,00°
CT3 100 54,00 35,00¢ 11,00°
Cv(%) 32 6.7 50

(a, b ,c: cac mirc phian nhom trong so sanh duncan)

Ty 16 (%)
Y00

80 |

60 . B Cong thic |
B Cong thirc 2

40 O Cong thuc 3

20

0 : -
Tykmiu Tviémiu Ty miu
séng (%)  chét (%)  nhiém (%)
Hinh 9.2: Biéu d6 dnh hudng clia thai gian khif trung
bang HgCl2 0,1% dén ty lé séng phoi hat lda chin
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Két qua thu ducc thé hién ¢ bang 9.2 va hinh 9.2 cho thay: ¢ong thirc
2 thu duoc s mau séng cao nhat 1a 72,00 % & mitc “c” trong so sanh
Duncan. Cong thire 1 thu duoe 56 mau sdng th:ip a 33,00 % o muc “a”
trong so sanh Duncan. S6 mau séng & cong thiac 3 1a 54,00 % & mire =“b”
trong so sanh Duncan. Khi xir Iy maun bang HgCl, ngoai vige khu trimg,
HgCl, cé thé con tac dung phu pay ngd doc cho miu nudi cdy. Vi vy chon
thi gian hop 1y khi xit Iy hing HgCl, 1a rat quan trong. Kér qua ciia thi
nghiém cho thay: thai gian khir triing mau ciy hop ly bang HgCl,0.1% la
10 phut.

Két qua nghién ciru anh hwing ciia mét s8 nong 4p 2.4 D
dén kha ning ra mé seo ciia phoi hat lda chin (sau 30 ngay nudi cdy)

Bén canh cdc chit cung cap dinh dutng cho mod nudi cay, viéc bd
sung mot hoac nhiéu chit didu hoa sinh trudng nhur: auxin, gibberelin,
cytokinin. .. rat cin thiét dé kich thich sur sinh triomg, phan hoa co quan
hinh thanh cdc bd phén cua cay.

Thi nghiém st dung 2,4 D, 13 auxin tdng hop thudng duoc ding trong
nuéi cAy mé té bao de kich thich sur phan bao nhat I qua trinh hinh thanh
mo seo. Két qua thu dwoc thé hién & bang 9.3 va hinh 9.3.

Bang 9.3: Anh huéng cia mat s6 nong 46 2,4 D
dén kha nang ra mé seo clia phéi hat Jua chin sau 30 ngay

Chitiéd| o4 phoibandau | Tylemau hinh thanh mo
Comg thie {mau) seo sau 30 ngay (%)
CT1 90 000
cn2 %0 47,78
CT3 20 ba.4x
CT4 90 82.22
CTs 50 55,56
cT6 90 a1,11° B
Cv(%) 38

(a, b .c, d. ¢, f 1a cac muc phin nhdm trong so sanh Duncan)
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TV 18 (%)
100

80

o B Ty & phoi
hinh thanh
40 mb seo
20 I
0 .

Cong thic
CT1 T2 €T3 €T4 €T3 €T6

Hinh 9.3: Biéu d6 anh hudng clia mét s6 nong d6 2,4D
dén kha nang ra mé seo clia phéi hat lda chin sau 30 ngay nudi cay

Két qua thi nghiém cho thiy: sau 15 ngay nudi cay, mit s mau ciy
trén mdi truomg bat dau hinh thanh mé seo va sau cdy 30 ngay céc cong
thire ¢6 2.4 D cho ty 1¢ mdu hinh thanh mé seo tuong ddi cao. Trong do:
Céng thire 4 ¢6 ty 1¢ mau hinh thinh mé seo cao nhét khi bd sung 1,5mg
24D/1(CT4) 1a 82,22% & murc “f" trong so sanh Duncan. Cong thirc 1 ¢6
tv 16 miu hinh thanh mo seo 0 % khi khong bd sung 2,4D (CT1) & mirc
“a” trong so sanh Duncan. Ty 1é mau ra m6 seo khi bd sung 2.5mg 2.4D/I
(CT6) 1a41,11% & muc “b™ trong so sanh Duncan. Ty 1¢ mau ra md seo
khi bd sung 0,5mg 2,4 D/l (CT2) la 47,78% & mirc “c” trong so sanh
Duncan. TV 1é mau ra md seo khi b 2,0mg 2,4 D/I (CTS) 1a §5,56% miu
& mirc “d” trong so sanh Duncan. Ty Ié mau ra mo seo khi bd sung 1,0 mg
2.4 D/1(CT3) la 64,44% o muc “e¢” trong so sanh Duncan.

Nhu vay nf‘mg dd 2,4 D 1a 1.5mg/l (CT4) cho ty 1¢ mau ra mo seo
cao nhat.

Két qua nghién ciru anh hudng ciia mit sé ndng dd NAA
dén kha niing ra md seo ciia phdi hat laa chin sau 45 ngay nudi ciy

NAA ciing la mgt auxin tdng hop thudmg duge ding trong nudi cdy
mo va té bao dé kich thich su phan bio va hinh thanh mé seo. Do d6 cén
thiét phai tién hanh nghién ctru anh hudmg cia mot sd ndng do NAA dén
kha nang hinh thinh mé seo clia md té bao lua. Két qua thu duoc thé hién
¢ bang sau 9.4 va hinh 9.4
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Bang 9.4: Anh hudng clia mét s6 nong do NAA dén kha nidng ra mo seo
ctia phoi hat lta chin sau 45 ngay nuéi cay

Chitiu| o4 hoibandiu | Ty 18 mAu hinh thanh mé
Cong thic (mau) seo sau 45 ngay(%)
CT1 90 0,00°
=T 90 40,00°
T3 90 48,89
CT4 90 58,899
CT5 90 66,67°
CT6 90 51, 1.1¢
= [e7 90 40,00°
Cv(%) 6,5

(a, b ,c,d, e, f: 1a cic mirc phdn nhém trong so sanh duncan)
Ty 1€ (%)
100
80 W Ty ¢ phbi

hinh thanh

60 mo seo
40

iy

0 ¢ , .

Céng thie
CTICT2CT3I CT4 CT5 CT6 CT7?

Hinh 9.4: Biéu d6 anh huéng ciia mot sé6 nong dé NAA
dén kha nang ra mo seo clia phoi hat lGa chin sau 45 ngay nudi cay

Maéi trirdng bd sung NAA, thai gian hinh thanh mé seo kéo dai hon so
vai moi trudng bo sung 2.4 D. Mai trudng bd sung 2,4 D sau 30 ngay sb
mau ra mo seo gan nhu dat mire tdi da, méi truomg bé sung NAA qué trinh
hinh thanh md seo kéo dai hon, ¢6 thé dén 45 ngay. Tuy nhién trong nhiéu
trudng hop can thiét phai kéo dai thoi gian tao md seo clia mau nudi cdy,
viée sir dung NAA sé& c6 ¥ nghia hon. Céng thire 5 ¢6 ty 1€ mau ra mé seo



218 Nubi edy mé 1€ bio thuee vit

cao nhit khi bd sung 2,0mg NAA/L(CTS) 1a 66.67 % & mirc “e” trong so
sdnh Duncan. Cong thie | ¢o ty 1¢ mau ra md seo dat 0 % khi khéng bd
sung NAA (CT1) & mic “a” trong so sanh Duncan.

Ty [é mau ra md seo khi b sung 0,5 va 3,0mg NAA/L (CT2.CT7) dat
40,00 o déu & mac “b” trong so sanh Duncan, Ty I¢ mau ra mé6 seo khi
bd sung 1,0 va 2.5mg 2.4 /I (CT3.CT6) 1a 48,89% va 51,11% & mire “c™
trong so sanh Duncan. Ty 1& mau ra mb seo khi b sung 1.5 NAA/] (CT4)
la 58.89% & muc “d” wong so sanh Duncan.

Nhu vay nong d6 NAA hop ly cho sy hinh thanh ma seo 1a cony thie
5(2.0mg/l). choty 1€ mAiu ra md seo cao nhat.

Két qua nghién ctv inh huwéng cia nong dé kinetin dén kha nang
tao choi tir md seo phéi hat lia chin (san 20 ngay nudi ciy)

Kinetin thudc nhém cytokinin, trong méi trudng nudi ciy ma,
kinetin cAn cho sir phan chia té bao va phan hda chdi tir mé seo. Két qua
nghién ciru anh huong ciba nong do Kinetin ¢én su hinh thanh chdi tir mé
seo duoc thé hién & bang 9.5 va hinh 9.5.

Bang 9.5: Anh hudng clia mét s6 nong @d kinetin d&n kha nang
tao chdi tir mé seo phai hat lua chin (sau 20 ngay nuai cay)

Chitieu $& mé x Ty 1é mau tao chéi tUmo
a4 mo seo (mau) S
Céng thiic ) seo sau 4 tuan (%)
n 150 0,00
T2 ' 150 50,00¢
T3 150 80,00°
CTa 150 60,65
; CTs 150 40,65°
‘ CT6 150 36,60°
{LCV(%) 330

(a,b ¢ . e lacac mite phdn nhém trong so sinh duncan)



Nudi cdy mo té bao thuc viit | 219

Ty 1€ (%)
100

80 x
Ty I¢ miu

60 lm]chﬁHQ$)
40

=1

0 : Cdong thite

CT1 CT2 CT3 CTd TS5 CTé

Hinh 9.5: Biéu dé anh hudng cila mot s6 néng doé kinetin
dén kha nang tao choi tif mo seo phai hat lia chin (sau 20 ngay nudi cay)

Sau 1 tuan nudi cdy, mau trén méi trudng cé bd sung kinetin bat diu
hinh thanh chdi nhé miu xanh nhat. sau 3 tuin nudi ciy cac cong thirc moi
truong co nong do kinetin khac nhau cho ty 1é miu tao chdi khac nhau &
mirc ¢6 y nghia. Trong d6 ty 1é mau tao chéi cao nhit khi bé sung 1,0mg
kinetin/l (CT3) la 80,00% & mirc “e” trong so sianh Duncan. Ty ¢ méu
hinh thanh chdi thap nhét khi bd sung 2.5mg kinetin/l (CT6) la 36,60%
o mirc “a” trong so sanh Duncan. Ty ¢ mau tao chdi khi bd sung 2.0mg
kinetin/l (CT5) la 40,65 & mirc “b” trong so sanh Duncan. TV 1¢ mau tao
chéi khi bd sung 0.5mg kinetin /I (CT2) la 50,00% & mic “c” trong so
sanh Duncan. Ty 1¢ mau tao chéi khi bé sung 1,5mg kinetin /I (CT4) la
60.65% & mirc “d” trong so sanh Duncan. Cong thiic 1 khi khéng bé sung
kinetin, mé seo khdng hinh thanh chéi xanh.

Thi nghiém cho thay ndng d6 Kinetin la 1.0mg/l (CT3) ¢6 ty 1¢ mau
tao chdi cao nhit 1a (80.00%).

Két qua nghién ciru anh hwong cua nong dj BAP téi kha ning tao
cum chdi caa chdi xanh tai sinh tir phéi hat laa chin
(sau 20 ngay nudi ciy)

Hé s& nhan chdi phu thuge vao kha nang phan bao cia té bao nudi
cy. Trong di¢u kién binh thudng, toc do phin bao dién ra cham, khi ¢é tac
dong cua cac chat kich thich sinh truéng, qua trinh phén chia té bao dién ra
nhanh hon. Bb sung BAP (thudc nhom cytokenin) véi ndng dé thich hop
sé kich thich hinh thanh cum chdi tao diéu kién nhan nhan chdi xanh véi
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hé s6 nhin cao. Két qua nghién ciru anh huong cia mét sé ndng do BAP
dén qua trinh nhan nhanh chdi lta duoc trinh bay & bang 9.6.

Bang 9.6: Anh hudng ctia mot sé néng dé BAP t&i kha nang nhan nhanh chéi
ctia chéi xanh tai sinh tif phéi hat lda chin (sau 20 ngay nudi cay)

Chitidu| o cndi ban abu Hé s& nhan chéi
Cong thiic (chai) sau 20 ngay (lan)
T i 105 1,83
T2 105 3,36°
T3 105 411¢
CTa 105 452¢
CTs 105 5.45¢
CTé 105 4,36°
V(%) 33

(a, b .,c,d, e, |a cdc mitc phan nhém trong so sanh duncan)

Sau khoang 20 ngay nudi cdy, cac cong thirc thi nghiém cho hé s6
nhan chdi khac nhau c6 y nghia. Trong d6 s mau cho hé sé nhan chdi
cao nhit khi b6 sung 2,0 mg BAP/I (CTS) la 5,45 lan & mirc “e” trong so
sanh Duncan. S6 mau cho hé s6 nhan chdi thip nhét khi khong bd sung
BAP (CT1) la 1,83 lan, & mirc “a” trong so sanh Duncan. $6 mau cho hé
50 nhan chdi khi bd sung 0,5 mg BAP/I (CT?2) la 3,36 1an & mirc “b” trong
so sanh Duncan. Sé mau ¢ hé s6 nhan chéi khi bb sung 2,0 mg BAP /|
(CT3) 124,11 lan - mirc “c” trong so sanh Duncan. S6 mau cho hé sé nhan
chéi khi b sung 1.5 va 2,5 mg BAP /1 (CT4,CT6) la 4,52 va 4,36 & mirc

*d" trong so sanh Duncan,

Két qua thi nghiém cho lh:fty nf‘mg-dfp BAP la 2.0mg/l (CT5) c6 hé s6
nhan chéi cao nhat 14 (5,54 lan).

Két qua nghién cru anh hwdng ciia mét sd nong dj IAA
toi kha ning ra ré cua chdi tai sinh tir m seo phoi hat laa chin
(sau 20 ngay nudi ciy)

Sau khi nhan chdi dugc s6 lugng du lom, chdi dat tir 2 1a thit tro 1én,
giai doan cudi cung 1a tao ciy hoan chinh da ra trong trén dong ruong.
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Viéc nghién ciru qua trinh ra & dé tao cay hoan chinh duoc thi nghiém
vGi qué trinh bd sung lidu hrong TAA (thude nhém auxin) vao maéi truong.
IAA c6 kha nang trong viée kich thich qua trinh phian hda mé té bao hinh
thanh ré cua cay. Két qua duoe trinh bay o bang 9.7.

Bang 9.7: Anh huéng cha IAA tdi khd nang ra ré ciia chdi tai sinh
tir mo seo phai hat lia hat chin (sau 20 ngay nuéi cay)

Chititw | osmau | Tylemaura <5 rE/cay (yay | Chidu dai
v x « ére/cay (re) | ., .

Cong thife cdy (mau) re (%) re/ cay (cm)
M 90 86,67° 6,73* 5,559
CT2 90 84,440 7,47a° 4,04°
13 90 Bg,89™ 8,07° 4,95¢
14 50 94,44¢ 8,87¢ 5719
CTs 50 74,44° 14,20¢ 3,57°
CTé 90 70.00° 15,80¢ 2.47;
CV(%) 38 43 8.2

(a,ah, b, be ¢ . ¢d, e 1a cac mic phan nhdm trong so sanh duncan)

Sau 3 tuin nudi ciy, qua trinh ra ré, va sinh trudmg clia ré cé su khac
biét cd v nghia & cac cdng thie thi nghiém.

Ty 1& maAu ra ré cao nhit khi bd sung 0,5mg TAA/ (CT4) 12 94.44%
dugce phin @ nhém “¢” trong so sanh Duncan, Ty 1é mAu ra r& thip nhét
khi hd sung .7 va 1,0 mg TAA/L (CTS. CT6) la 74,44% va 70,00% &
mirc ~a” trong so sianh Duncan, Ty 1& miu ra ré khi khong b6 sung TAA
(CT1) va bd sung 0.1 mp BAP/1(CT2) la 86.67% va 84.44% & nhém “b”
trong so sanh Duncan. Ty 1¢ mdu ra ré khi bd sung 0.3 mg IAA /I (CT3) 1a
88,89% & mire “be” trong so sanh Duncan. Nhu vy cdng thic c6 sb ré ra
nhiéu nhat 1a CT4 véi lido lugng TAA (4 0,5mg/l mdi trudng.

Sinh trudng vé chiéu dai & dat gia trj cao nhat khi khéng bd sung BAP
(CT1) va bd sung 0.5 mg TAA /L (CT4) 14 5,55 cm va 5,71cm & nhém “cd”
trong so sanh Duncan. Sinh truong chiéu dai ré dat gia tri thip nhét khi
b6 sung 1,0 mg IAA/I (CT6) la 2,47 cm & mirc “a” trong so sanh Duncan.
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SH luong rd clia cdy ¢d gia i thap nhit khi khéng bd sung TAA/I
(CT1) 12 6.73 r& & mirc “a” trong so sanh Duncan. $3 ré clia cdy tang khi
nong dd TAA tang tir 0,1-1.0 mg/l (CT2-CT6) 1a 7.47-15.8 ré & miic “ab
va e’ trong 3o sanh Duncan,

Thuc té thi nghiém ciing cho thdy, & cong thirc 4, khi mang cay ra
trdng ngoai dong rudng cho ty 1¢ chét thip nhat.

Vi viy cang thirc thich hop cho giai doan ra ré dé tao cay hoan chinh
14 cong thire 4, b6 sung liéu luong IAA (3 0.5 mg/l.

Két qua nghién civu anh hudng cia mjt s mdi truang thuin duong
dén sinh truéng cua cdy lia (sau 25 ngay nudi dudng)

Viée x4c dinh méi truong thudn dudng thich hop cho sinh trudng
clia ciy lia sau giai doan nudi cy 1a rat can thiét. Giai doan thuan dudng
thue té 1a giai doan luyén cay trudc khi trong trén df‘)ng rudng. Thi nghiém
duoc thir nghiém vai nhifu loai mai terdmg khac nhau. Tuy nhién ngoai
yéu td moi trudmg dinh dudng 1a cic véu té thi nghiém, cac yéu td khac
nhu nhiét dd, anh sang. am do duoc didu khién phit hop cho dieu kién
thuan dudng (nhiét d6 : 25 d6 C. Am d 70-80%. dnh sang 3000 lux).

Anh hwéng cia mdi trudng thuin duing dén ty 1€ séng
cua cay laa (sau 20 ngay nudi duing),

Két qua duge thé hién & bang 9.8: Trong cic loai mdi trudmg thir
nghiém, ty [& sdng cua 3 loai mdi truang [a mirde cat, MS va Yoshida dat
gi4 tri tuvét ddi (100 %) va ciing trong nhém ¢6 ty 1€ cao nhét & nhom “a”
trong so sanh Duncan, Cong thirc méi trirdmg dit ¢6 ty 1¢ mau séng thap
nhdt (33,33 %) o mizc ~b” trong so sanh Duncan.

Bang 9.8: Anh hudng cla cic mbi trudng thuin dudng
dén ty 1& séng cha cay lda (sau 20 ngay nubi dudng)

{ 56 56 mau séng S8 mau chét
M6 trse x . - Quan sdt sinh
OHtriong | mau | sgmau | Tylé | S6mdu | TyI& | yrysng ca cay
(cay) (95) (cay) {%)
Nudc cat 90 90 100a 0 o [|Lavangrelt

va dai
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MS 90 90 100a 0 o |Léxanhdim,
ré ngan
Cay sinh

Yoshida 90 90 100a 0 0 trudng binh
thuong

. Cay sinh
Pat 90 30 33,3b 60 66,7 trudng 1ot
Cvlo 9.1

(a, b {a mic phan nhom trong so sanh Duncan)

So bo quan sat sinh trirong cta ciy hia cho thay, mdi trudng dét
cay sinh trudng twong ddi tdr, mdi rudmg Yoshida cay sinh truémg binh
thudng gibng cdy ma sinh trudng ngoai dong rudng, mdi trudng MS cy
sinh trudng. 1a xanh dam, day hom binh thudng. ré ngan, mdi trudng nude
cét cay sinh trirong yéu kém. DE danh gia cu thé hon vé sinh truong cua
cay hia. nhém nghién cuou tiép tuc tién hanh theo ddi mét sb chi tiéu sinh
trudng clia ¢y trong giai doan thuin dudng.

Anh huong ciia mai truomg thuan dudng dén mét so chi tiéu sinh
trudmg cua cay lia

Bang 9.9: Anh huéng cGa cac méi truang thuan dudng dén su sinh trudng
cua cay lua {sau 20 ngay thuan dudng)

Chitieu |\ iabcan | Senhanh | ... .. | Chidudaird
L cay (cm) (nhanh) | S8120&) (em)

Moi truong

Nudc cat 11,67a 0.27a 4273 22,67¢
MS 23,83¢ 0,80b 4672 8,50a
Yoshida 21,33b 1.73¢ 5,73b 10,10a
pat 25,17d 3.27d 7,27c¢ 20,5b
Cvios) 3.9 13,2 3.4 56

(a, b .. d:1a cdc mic phan nhdm trong so sanh duncan)

Sau khi dua vao mdi truong thudn dudng 20 ngay, sinh trudng cta
cdy loa co su khac biét gitra cac cdng thire.
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Chiéu cao ciy & moi trudmg dit dat gia tri cao nhit (25,17 cm) & mitc
“d™ trong so sanh Duncan. Chi¢u cao cdy & mdi tnromg nude cat ¢b gia tri
thap nhlét (11,67 cm) & mirc “a” trong so sianh Duncan. Chiéu cao cdy &
mbi trudng Yoshida 12 21,33 cm & mic “b™ trong so sanh Duncan. Chiéu
cao cady 0 moi truong MS 1a 23,83 cm dat & muc “c” trong so sanh Duncan.

S& nhénh, s 14 & mdi truong dat cao nhét 13 3,27 nhanh va 7,27 14 &
mic “d”, “c’* trong so sanh Duncan. S4 nhanh, sé 14 & moi trudng nudc cht
thip nhét 1a 0,27 nhanh va 4,27 14 & mic “a” trong so sanh Duncan. Cac
cong thirc khac nim & gitra hai mirc trén.

Chicu dai ré ¢ mdi trudng nude cat dat gid tri cao nhat 1212 22,67 cm &
mirc “¢’ trong so sanh Duncan. Chiéu dai r& & mdi trudng MS va Yoshida
ngin nhat 13 8,50 va 10,10 cm déu & mic “a” trong so sanh Duncan. Chiéu
dai ré & moi truomg dat 12 20,5 cm & mire “b” trong so sanh Duncan.

Téng hop két qua cha hai bang 3.8 va 3.9 két hop véi theo d5i & giai
doan tiép theo (giai doan trdng ngoai ddng rudng) cho thiy : Mai truémg
nurde, ty 1& séng cao nhung cay sinh trudng yéu kém 12 vang, sirc sbng cua
cay sau khi trong ngoai ddng rudng kém hon nhiéu so cac cong thuc khac
va ddi chiing; Maéi trudong MS, ty 1€ séng cao, cay sinh trudng twong dbi
t6t, tuy nhién sinh trudng cua ré kém hon so véi méi truong Yoshida, ciy
mang trong ngoai dong rudng sinh truémg binh thudmg sinh trrdng tuong
duong so véi sinh trudng ciia cdy & méi trudng Yoshida va dbi chimg;
méi trudmg Yoshida, ty 1& sdng cao. cay sinh truong tét, stic séng ciia cy
giai doan tréng trén ddng rudng tuong duong véi cdy & mdi trudmg MS va
d6i chimg ; moi truong dit, mac di nhiing ciy con séng & giai doan thuin
dudng c¢6 sirc sinh truong tbt hon so véi cay lia tréng & cac méi trudmg
khac, nhung ty 1& séng rat thap, ciy trong & giai doan ddng rudng cé sirc
sdng tuong duong so vai dbi chimg.

Tir két qua trén co thé di dén két lusn, moi trudng thuan dudng phi
hop 1a méi truong Yoshida va MS, trong d6 méi trurdmg Yoshida c6 nhiéu
wu diém hon,

Sa bé két luan két qua nghién ciru tao cay hoan chinh tir nuéi cfly mo
té bao phéi hat chin & ciy lua

Nubi cay tao cdy hoan chinh tir mé té bio phoi hat lia chin & cay lua,
c6 thé sir dung hai loai héa chat khvr tring miu 12 Clorox va HgCl,, trong



Nubdi ey mé té hio thyre vt | 225

d6 Clorox str dung ndng db 10 % véi thoi gian 20 phat, HgCl, sir dung &
nong a6 0,1% trong thdi gian 10 phat.

Str dung 2,4D lidu lugng .5 mg /1 hodc 2.0 mg NAA/l mbi trudmy
nudi cdy cho ty 18 mau hinh thanh md seo tt nhat.

Sur dung 1,0 mg Kinetin/l mdi trudng nudi cy cho ty 1¢ miu tai sinh
chdi cao nhit.

S dung 2,0 mg BAP /I méi trudong nudi cﬁy cho hé sb nhin chdi dat
gi4 tri cao nhat.

Sir dung 0,5 mg TAA /l mdi trisimg nudi cdy cho kha nang ra ré tbt nhat.

Mbi trudng Yoshida 13 mdi trdmg thich hop cho giai doan thuan
dudng cay hia trude khi mang ra trong ngoai dong rudng.

9.1.3.2. Két qud nghién cieu hoan thién quy trinh nubi cdy bao
pll(’l(n lda

Nubi cdy tao ciy lGa chinh tir bao phan lia, trai qua cic budc nudi
ciy ch yéun nhu: chon mau va khir trung. xir [V nhiét d6 lanh trurdc khi
nudi cdy — nubi céy bao pI15n 10a tao moé seo - nudi céy tao mo seo
nhim tai sinh chdi xanh — nudi ciy chdi xanh trén moi trudmg ra ré dé
tao cdy hoan chinh- dua cay tedng trén mbi trudong thuan dudng nhim
giup cho cay quen dan véi diéu kién dong rudng — trf‘)ng trot danh gia
ddng rugng (phu thuée vao tig muc dich clia thi nghiém). Trén co s&
cdc giai doan nudi cy, cac thi nghiém dugc tién hanh & tirng giai doan
vGi cac yéu td anh hudng chi yéu lién guan dén qua trinh nudi cly
nham dua ra két ludn hoan thién qui trinh tao ciy hoan chinh tir nudi
cAy bao phin lua.

Két qua nghién ciru anh hwéng ciia mai triemg MS va N6 dén kha
ning tao mé seo cia bao phin lua

Thi nghiém st dung cac td hop lai va dong vdi hai loai mai trirdmg sir
dung cho nudi ciy bao phin lba cé bd sung thém mot s& hda chit (da ghi
a thi nghiém 10 phan phuong phap thi nghiém) két qua duoc trinh bay &
bang 9.10.
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Bang 9.10 Anh hudng cia méi truagng MS va N6 dén kha ning tao mo seo
ctia bao phan lGa (sau 50 ngay nubi ciy)

mS N6
Sé binh Sa binh
T Dong nl:ﬁ'l Séméd 1§18 nEéi S6 mé Tyl
say/ seo‘tgo (96) say/ sgo‘t@o (%)
so6 bao | thanh so bao | thanh
phan phan
NA/TN13 30/3600 | 137,0 | 3,80" | 30/3600 | 1870 5,19%
KB/R271 30/3600 | 1480 4,11 | 30/3600 | 180.7 5,020
Kim A/R278 30/3600 | 2250 | 6,25' | 30/3600 | 281,0 7,80"
KD/Tam Ndng | 30/3600 | 95,0 2641 ) 30/3600 | 81,0 2,25«
VL20 30/3600 1,0 0,03* | 30/3600 | 32,0 0,89 °
NAT10 30/3600 69,0 1,929 | 30/3600 1120 3,119
I88A/SLO2 30/3600 | 156.0 | 4,33' | 30/3600 | 198,0 550«
RA 30/3600 | 84,0 2,33¢ | 30/3600 | 89,0 2,47 %
TG/CLO2 30/3600 | 69,0 1,92¢ | 30/3600 | 74.0 2,06¢
Kim A/TN13 30/3600 | 119,0 | 330¢ | 30/3600 § 173,0 4,8’_"_
KI/T10 30/3600 | 23,0 064" | 30/3600 19,3 0,54
NA/R171 30/3600 1 98,0 2,721 | 30/3600 | 1060 2,94
KD/CLO2 30/3600 | 102,0 | 2.83° | 30/3600 | 1370 381"
KimA/R171 30/3600 1,0 0,037 | 30/3600 | 2180 6,06'
o KD/R17 30/3600 | 191,0 | 530’ ( 30/3600 | 93,0 2,58 o
NA/CLO2 30/3600 37,0 1,037 | 30/3600 | 102,0 2,83 =
KimA/R17 30/3600 | 2140 | 594" | 30/3600 | 267,0 7,42 -
DA/R1? 30/3600 | 82,0 2,27°* | 30/3600 | 1327 3,68"
KD/T10 30/3600 2,7 0,077 | 30/3600 17,0 0473 |
NA/NO1 30/3600 | 70,7 1,969 | 30/3600 | 98,3 2,73 ¢f
Cv (%) 6,7 6.0

(3, b,ye.d e fg hij ikl de efg, def. la cdc mirc phan
nhéom trong so sanh duncan)
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S84 lidu bang 9.10 cho thiy: cac td hop lai d&u ¢6 kha nang ra mé seo.
Trong cling mot vt liéu nudi ciy, méi truong N6 cho ty 1& ra md seo tot
hon so vai méi truong MS.

O mai truomg MS, ty [é ra md seo cua bao phfm o cac 10 hop lai khac
nhau dao ddng tir 0.03% dén 6,52%. Theo so sanh Duncan, cac 16 hop
lai & nhém a ¢6 ty 16 ra md seo thap nhat (gdm t6 hop lai: NA/CLO2; VL
20), cac 18 hop lai cho ty 1€ mé seo cao nhat thude nhém ! trong so sanh
Duncan (t5 hop lai KimA/R278). Nhin chung céc hop lai ¢6 bd hode me la
dong Kim A hodc KD cho ty 1& ra mb seo tirong ddi cao (KimA/R17:3.94
%: KD/R271: 4,11%: KD/R17: 5.30%...).

Moi truong N6, ty 1€ mo seo dao dong tir 0,47% (td hop KD:T10) dén
7.80% (td hop KimA/R278). Dong/ té hop lai ¢é ngudn gde bd me (a dong
Kim ¢6 kha ning ra md seo cao nhit. Theo so sanh Duncan, t5 hop lai o
nhom “a™ ¢ ty 1€ ra mo seo thap nhat (gdm td hop lai: KD/T10), ) hop lai
cho ty 18 md seo cao nhit thude nhom “n™ trong so sanh Duncan (td hop
lai KimA/R278: 7.80%). Nhin chung cac hop lai ¢é bd hoac me la dong
Kim cho ty 1¢ ra md seo tuong dbi cao (Kim A/R17: 7,42%: Kim A/R171;
6.06%...). Diéu nay cho lhz"iy, kha ning ra md seo phu thudc rat nhiéu vao
phan 1ing kiéu gen vdi mdi trudng nudi cdy. Kinh nghiém nghién cim
w Vién di truyén va Vién cay luong thuc vi cay thue pham (Bo NN va
PTNT) cling nhan dinh, trong qué trinh nuéi cdy bao phén lda, can phai
thir nghiém nhiéu ¢ hop lai dé xac dinh cdy bb me c6 phan img t&t véi moi
trurdng nudi c{i_v dé ¢6 thé tao thanh cong mo seo nguén vat iéu co vai trod
quan trong cho nudi cAy bao phin thanh cong. Trong céc dong thi nghiém,
KimA/R278 la dong cho ty {é bao phin tao md s¢o cao nhat. Do dé trong
cac thi nghiém tiép theo, bao phan cua dong KimA/R278 dugce sa dung
lam vit liéu thi nghiém.

Két qua thit nghiém kha nang ra mo seo cia bao phin & cic moi
tnromg khac nhau, c6 thé di dén két luan; M5j truong N6 o6 kha nang ra
md s¢o tt hom so vdi mdi truomg MS, dong Kim A/R278 la dong co ty
1& ra md seo cao nhit duge str dung cho cae thi nghiém tiép theo dé hoin
chinh qui trinh nudi cy bao phén lia.
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Két qua nghién céu dnh hwong ciia thoi gian xir Iy nhiét dé lanh dén
kha nang tao md seo cna bao phin YWa (sau 50 ngay nudi ciy).

Trén co si ctia két qua thi nghigm 6 bang 9.10 (thir nghiém kha nang
ra mo seo cla hao phan loa wén hai mai trudng MS va N6. Dong Kim A/
R278 cho két qua tét nhat duge sur dung 1am vt liéu cho cac thi nghiém
tiép theo d¢ hoan thicn qui trinh nudi cdy bao phén lia.

K&t qua nghién ctu vé anh hudng cia thai gian xa 1y lanh dén kha

ning tao md seo ctia bao phan lia dwoc thé hién qua bang 9.11 va hinh 9.6.

Bang 9.11. Anh huédng cia thdi gian xi 1y lanh dén kha ning tao mb seo cta
bao phan lda (sau 50 ngay nubi cay - thi nghiém trén déng Kim A/R278)

T

Cong thic thi S6 binh nuéi ciy/s6 bao phan Ty té mau hinh
nghiém (120 bao phan/binh) thanh mé seo (%)

CT1 30/3600 8,00¢

T2 30/3600 10,334

CT3 30/3600 13,33¢

c14 30/3600 15,00"

CTs 30/3600 20,00°
GS 30/3600 18.67*
v (%) 5,74

(a. b, ¢, d, e: cic muc phan nham frong so sanh Duncan).

Két qua cho thiy: thoi gian xtr Iy lanh khac nhau anh hudng dén kha
ning tao mod seo cua bao phan Ma. Gilra cdng thirc 5 va cdng thirc 6 khong
cd sy khac. ty 1€ bao phan ra md seo lan Wwot 13 20,00% va 18.67%. dat cao
nhit & muc “a” trong so sanh Duncan.
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Ty 18 (%)

| Ty & miu
hinh thanh

mo sea(a)
) | I
0 . I C(:\ﬂg thirc

CTl CT2 CT3 CT4 €15 T8

Hinh 9.6: Biéu do anh hudng clia thai gian xif ly lanh dén kha nang tac mo
seo clia bao phan lua (sau 50 ngay nuéi cay)

Cong thirc 4 cho tv 1& bao phén tao mé seo la 15.00%. & mirc “b”
trong so sanh Duncan. Cong thirc 3 cho ty 1¢ bao phéan tao méd seo la
13.33%. & mirc “c” trong so sanh Duncan. Cang thirc 2 cho ty 1¢ miu ra
mo seo la 10.33%, o mirc “d™ trong so sanh Duncan. Khi khang xtr ly lanh
(cong thirc 1) ty 1é mau cdy hinh thanh md seo thap nhat (8.00%), & mirc
*e” trong so sanh Duncan.

Két qua cho thay thoi gian xir Iy lanh tot nhit 14 cdng thire 5 va 6 (tir
168 dén 240 gid).
Két qua nghién ctru dnh huéng ciia ndng dd 2,4D dén kha ning tao

mé seo tir bao phén (sau 50 ngay nudi ciy)

Bang 9.12. Anh hudng clia néng dé 2,4D dén kha nang tao mé seo clia bao
phén lua (sau 50 ngay nudi cdy - thi nghiém trén dong Kim A/R278)

Cong thitcthi | S& binh nudi cdy/sé bao phan | Ty lé mau hinh thanh

nghiém (120 bao phan/binh) : mo seo (%)
CT1 30/3600 13,00e
CT2 30/3600 18,00d
G13 30/3600 25,00b
CT4 30/3600 29,33a
cTs 30/3600 22,33c
CTé 30/3600 18,00d
CV (%) 5,03

(a. b, ¢, d.e: cac mirc phan nhom trong so sanh Duncan)
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Ty I (%0)
35
30
25
20 @ Ty I mau hinh
15 thanh mé seo
a1 | |
5
0

Céng thirc
CTI CT2 €T3 CT4 €T5 CTa

Hinh 9.7: Biéu d6 anh hudng cia ndng do 2,4D dén kha nang hinh thanh mo
seo ciia bao phan lua (sau 50 ngay nudi cay)

Két qua cho thay: bo sung vao mdi trudmg nudi cdy 1,5 mg 2,4D /I
(cong thire 4) ty 1é mau tao mo seo cao nhat (29.33%), & mirc “a” trong so
sanh Duncan. BS sung 1,0 mg 2,4D/1 (cong thirc 3) ty 1€ miu tao mé seo la
25.00%, & mic “b” trong so sanh Duncan. B sung 2,0 mg 2,4D /I (cAng
thirc 5) ty 1¢ mau tao md seo la 22,33%, & mic “¢” trong so sanh Duncan.
Cong thirc 6 va cong thire 2 cho ty 1 mau tao md seo l1a 18,00%, & mirc
*d" trong so sanh Duncan. Khéng bo sung 2.4D (cong thirc 1) ty 1€ miu
tao md seo thap nhat (13,00%), & mic “e™ trong so sanh Duncan.

Qua két qua thi nghiém co thé két luan, bd sung 1,5 mg 2,4D cho mét
lit mdi trudmg nudi cay cho két qua bao phan hinh thanh mé seo tét nhat.

K¢t qua nghién ciru anh hwdng cia nong 4 BAP
dén kha ning tii sinh chdi ciia mé seo hinh thanh
tir bao phiin lia (sau 20 ngay nudi cy)

Dé tao ciy hoan chinh, sau khi md seo duge hinh thanh, duoc chuyén
sang moi truong tai sinh tao chdi xanh. Thanh phdn méi trudng it nhiéu
thay di, trong do chét kich thich sinh truong dong vai tro quan trong ddi
vGi tai sinh choi la BAP, dugce thir nghiém véi cac ndng do khdc nhau. Két
qua nghién ciru dugce thé hién & bang 9.13 va hinh 9.8.
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Bang 9.13. Anh hudng ctia néng 86 BAP dén kha nang tai sinh chdi tif ma
seo bao phan lda (sau 20 ngay nudi cdy - thi nghiém trén dong KimA/R278)

Chi tiéu theo doi
cé S6 binh nubi .
ON9 | iy (120 bao | TY1e méau hinh | Tylé mauhinh | Ty lémau
thac phin/1 binh) thanh choi thanh choi nhiém, mau
xanh (%) bach tang (%) chét (%)

< 30 14,671 15.00 70,33
C12 30 28,33° 16,00 65,67
CT3 30 35,00° 15,67 49,33
CT4 30 24,67 29,00¢ 46,33
15 30 17,00 35677 46,33
CTé 30 8,33 53,67 38,00
ay 30 6,00¢ 76,67° 17,33
cT8 30 4,00° 79,67° 16,33
CV (%) 8,03 4,00 -

(a, b, ¢. d, e, T cac mac phdn nhoém trong so sanh Duncan).

TY 18 chdi xanh c6 s khac biét khi thay d6i ndng do BAP, cong thixe
3 (bd sung 1.5mg BAP /1) cho ty 1é miu tao chdi xanh cao nhit (35%). &
mic “a” trong so sanh Duncan. Khi ting hodc giam dan ndng d6 BAP ty
)¢ mau tao chdi xanh giam dan, ty 16 chdi bach tang. mau nhiém, mau chét
¢6 chiéu hudny tang. Cong thire 2 (b6 sung Img BAP/I) cho ty 1é miu tao
choi xanh 14 28,33%, & mixc “b” trong so sanh Duncan. Céng thic 4 (bd
sung 2mg BAP /1) cho ty I¢ mau tao chdi xanh 12 26,67%, & mitc ‘¢ trong
so sanh Duncan. Céng thitc 1, 5 (khdng bd sung va bb sung 2,5mg BAP
/1) cho ty 1¢ mau tao chdi xanh lan lugt 12 14,67%. va 17.00%. & mic *-d”
trong so sanh Duncan. Cong thiic 6 (bd sung 3mg BAP/I) cho ty i¢ mac
tac chdi xanh i 8,33%, ¢ muc “e” trong su sdnh Duncan. Trong khi d6.
néu ting ndng d BAP 1én 3.5 mg/1 (cong thire 7)., ty }& miu tao chdi xank
13 (6,00%), dat mirc “ef” trong so sanh Duncan. Ty 1é miu tao chdi xanh
thdp nhit khi bd sung 4.0 mg BAP/] (cong thie 8) 1a 4,00%, & mic “f*
trong so sanh Duncan.
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Ty 1€ (%)
10
B Cong thire |
80 B Cong thirc 2
O Cong thirc 3
60 L Céng thirc 4
M Cong thirc 5
40 B Cong thirec 6
10 - ® Cong thirc 7
M Cong thire 8
0
Ty 12 mau Ty I¢ mau Ty 1€ mau
hinh thanh hinh thanh nhiém, mau
chdi xanh (%) chbi bach tang  chét (%)

(%)

Hinh 9.8: Biéu d6 anh hudng clia néng dé BAP dén kha nang tai sinh choi
cia mo seo hinh thanh tir bao phan lua.

Ty 1& mau tao chdi bach tang: giira cdng thirc 1, cdng thirc 2 va
cong thirc 3 khong o sy khdc biét, cong thire 1 (15.00%), cong thuc 2
(16,00%), cong thirc 3 (15,67%) & mirc “f” trong so sanh Duncan. Ty 1&
mo seo hinh thanh chéi bach tang tang dan khi tang nong do BAP, cong
thirc 4 (b6 sung 2.0 mg BAP/1) cho ty 1¢ mAu tao choi bach tang 1a 29,00%,
& mic “e” trong so sanh Duncan. Cong thirc 5 (b6 sung 2.5mg BAP/I) cho
ty 1é mau tao chdi bach tang 1a 35,67%, & mirc “d” trong so sanh Duncan.
Cong thirc 6 (bd sung 3mg BAP/I) cho ty 1é miu tao chdi bach tang 1a
53,67%., & mirc ¢ trong so sanh Duncan. Khi ting néng do BAP Ién 3,5
mg/] (céng thire 7) t¥ 1é miu tao choi bach tang rit cao (76,67%), & mirc
“b" trong so sanh Duncan. Ty 1¢ miu tao chdi bach tang cé gié tri cao nhat
khi bd sung 4.0 mg/l BAP (cong thirc 8) 1a 79,67%. & mirc “a” trong so
sanh Duncan.

Khi khong bd sung BAP ty 1é miu nhiém, miu chét cao nhit (70,33%),
bd sung 4,0 mg/l BAP thi ty 1¢ nay rét thip (16,33%).

Giai doan tao chdi, can phai dat duge ty 1& mau ra chdi xanh cao
nhat. két qua ciing cho thiy khéng nén bd sung quéa nhiéu BAP vao méi
truomg tai sinh, s& lam ting ty 1&€ mau tao chdi bach tang. BS sung BAP
cho qua trinh tai sinh choi. cong thic 3 (bé sung 1,5mg/l BAP) dat két
qua t6t nhét.
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Két qua nghién ciru anh huwéng cia nong do NAA
dén kha ning ra ré cua chdi xanh tai sinh tir md seo bao phén lia
(sau 20 ngay nudi ciy)

Sau khi cic chdi da hinh thanh va du tiéu chuin tir 2 1a that tro Ién,
chdi xanh dugc chuyén sang méi trudng ra ré dé tao ciy hoan chinh.
Trong d6 NAA (thudc nhom auxin) cé vai trd quan trong kich thich kha
ning ra ré. Két qua nghién ciru anh hudng cua NAA dén kha ning ra ré
ctia choi duge thé hién & bang 9.14 hinh 9.9 (a) va (b).

Bang 9.14: Anh huédng ciia ndng d6 NAA dén kha niéng ra ré clia chéi xanh
(sau 20 ngay nudi cay - thi nghiém trén dong KimA/R278)

Cong thucthi | g4 Iugng chéi Chi tiéu theo dai
nghiém nudicdy | Chidu dairé(cm) | 56 ré hinh thanh (ré)
T 45 11,858 12,75°
cT2 45 12,53 15,00°
CT3 as 11,80° 12,000
CT4 45 11a15¢ 10,75¢
CV (%) 3,28 7,05

(a, b, c: cac mirc phian nhém trong so sanh Duncan).

(cm)

o B Chi¢u dai ré (cm)
|
10.5
10 3 . Cong thire
CT1 CT2 T3 C14

Hinh 9.9(a): Biéu d6 anh huéng cia NAA
dén sinh trudng chiéu dai ctia ré
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Sé ré (ré)
1§

14.5
14

W S& ré hinh
12.5 thanh (ré)
12
1.5 ¢
11
10.5 .
10 s Cong thite
CT] CT2 CT3 CT4

Hinh 9.9(b): Biéu d6 anh huédng cia NAA dén sé lugng ré

Két qua theo ddi chiéu dai ré cho thay: cong thirc 2 (b6 sung 0,1mg
NAA /1) ¢o chiéu dai ré cao nhat (12,53cm), & mic “a” trong so sanh
Duncan. Cong thire 1 (khong bd sung NAA) ¢6 chiéu dai ré 1a 11,85c¢m va
cong thire 3 (b6 sung 0.2mg/1) ¢6 chiéu dai ré la 11.80cm, déu & mic “b”
trong so sanh Duncan. Chiéu dai ré thip nhat khi bd sung 0,3 mg NAA /|
(cong thiac 4) la 11,15¢m, & mirc “¢” trong so sanh Duncan.

Theo s6 ré lugng ré hinh thanh: cong thire 2 (bd sung 0,1mg NAA /1)
¢6 s ré cao nhat (15,00 ré), & muc “a” trong so sanh Duncan. Céng thirc
1 (khong bd sung NAA) ¢ sb ré 1a 12,75 ré, & mirc “b” trong so sanh
Duncan. céng thire 3 (bd sung 0,2 mg NAA /1) ¢ s6 ré 1a 12,00 ré, & mirc
“be” trong so sanh Duncan. S ré hinh thanh thép nhét khi b6 sung 0,3 mg
NAA/I (cong thirc 4) 12 10,75 ré, & mic “c” trong so sanh Duncan.

Két hop hai chi tiéu trén ciing vdi theo ddi sur sinh truéng ciia chéi lua

& cac giai doan tiép theo, ¢ thé két ludn méi trudmg ra ré ¢ bd sung 0.1
mg NAA/| cho két qua tét nhét.

Két qua nghién ciru dnh hwing ciia méi truong thuin dudng dén
kha ning sinh truong cia ciy lia (sau 25 ngay nudi cay)

Anh hieong cia méi truomg thuin dudng dén ty 1§ séng ciia cdy lua

Két qua cho thiy. mdi truomg Yoshida o ty 1¢ séng cao nhat (100%)
& mic “a” trong so sanh Duncan; méi truémg MS c6 thé 1¢ cay song cao
thir hai dat mire *b” trong so sanh Duncan.
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Bang 9.15: Anh hudng chia cac mai trudng thuan dudng ty |é séng clia cay
lia {sau 20 ngay nubi cay - thi nghiém trén dong Kim A/R278)

. S5 mau sang S& mau chét
Moi So — — N — Quan sat sinh
truong | mau | SOmau | Tyle | Somau | Tylé trudng cla cay
(cay) (%) {cay) (%)
Nudc cat | 30 22 73,30 8 26,72 | Lavang, réitvadai
MS 30 26 86,71 4 13,31 | La xanh dam, ngén
Cay sinh trudng
30 100,0¢° ) . N
Yoshida 30 , 0 0,00 binh thuang
DAt 30 4 13,33¢ 26 86,70 | Cay sinh trudng tét
CV% 9,12 11,30 8,71 7.87

(a, b, ¢, e: cac mirc phan nhém trong se sanh Duncan).

M6i trudmg nudc cat ¢o ty 1€ cdy song l1a 73,30% & murc ~¢™ trong so
sanh Duncan; méi truong dat ¢ ty 1€ song thap nhat (13.32 %) & muc “¢”
trong so sanh Duncan.

Sa b quan sat sinh triedmg cua cay lia: mai trudng dat cay sinh truong
tuong dbi tdt, moi trudng Yoshida cay sinh trrdng binh thuong giéng
cAy ma sinh trudng ngoai dong rudng, mai trirmg MS cay sinh truéng 1a
xanh dim, 14 diy hon binh thudng, r& ngin, mdi trudng nude ct cay sinh
tredng yéu kém., Nghién ctu k§ hon vé sinh trudng ciia cav lia mét sd chi
tiéu sinh trudng duoc tiép tuc danh gia véi cac moi trudng trén.

Anh huéug ciia méi truomg thuin dudng dén mat s6 chi tiéu sinh
trudng cia cdy lua:

Bang 9.16. Anh hudng clia méi trudng thuin duéng dén kha nang sinh
trudng cla cdy lua (sau 25 ngay nudi cay - thi nghiém trén dong Kim A/R278)

Chi tiéu theo dai
Méi Y4 = s I »” 2 Y
truong Chle:;:)o cay Cth:r:)at ré $a 14 (14) fﬁ;:\l:\a(l:\:;\:;\l;
Nudc cat 11,78 14.88¢ 3.65¢ 0.46°
MS 20,05° 17,40° 4,65k 1,03®
Yoshida 20,65° 18.80* 4,78° 1,15°
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Pat 39.05° 17.83* 6.27* 278
CV (%) 8,15 4,91 5,28 14,32

(a, b, ¢.... cdc muc trong phdn nhém trong so sénh Duncan).

cm

70

60 — )
S50 | B Nuroc cat
40 | MS

30 O Yoshida

0 it

20 ]
ol || ol
0
Chidu cao cay (cm) Chiéu dai ré (cm)

Hinh 9.10(a): Biéu d6 anh hudng clia méi truéng thuan dudng
dén chiéu cao cdy va sinh trudng chiéu dai cla ré

10

8 - £

B Nudce cat

6 o MS

4 O Yoshida

£
5 |:| O bat
0 —
S& la (1a) S & nhanh hinh thanh
(nhanh)

Hinh 9.10(b): Biéu do anh hudng cia méi trudng thuan dudng
dén kha nang ra la va nhanh cha cay laa

Sinh truémg chiéu cao cdy: Chiéu cao cdy & moi trudng nudce cat thap
nhat (11.78cm), & mirc “¢” trong so sanh Duncan. Mai truong MS ¢6 chiéu
cao cay la 20,05¢cm, moi truong Yoshida co chiéu cao cay la 20,65¢cm, déu
& mirc “b” trong so sanh Duncan. Chiéu cao cay & méi truong dat cao nhat
(39.05¢m), & mirc “a” trong so sanh Duncan. Chiéu cao cdy & mdi truong
dat 1ém hon so v&i cde mdi trudmg khéc trong thi nghiém.
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Sinh trirémg chiéu dai ré: chidu dai & & mdi trudng nrde cat thap nhat
(14.88cm). & mac “c¢” trong so sanh Duncan. Trong méi truomg MS a
17.40 cm. & mixc *'b™ trong so sanh Duncan. Trong mdi triromg dat 13 17,83
cm, & miic “ab” trong so sanh Duncan. Chidu dai ré & méi trudng Yoshida
cao nhit (18,08cm), & mic “a” trong so sanh Duncan, chiéu dai ré & cac
moi trrdng khac nhan ¢6 sur chénh 1éch khdng 16n.

Sinh truomg cua ciy thong qua sd luong 1a: S6 14 hinh thanh trong maéi
truong nudc cit 12 3,95 14, & mue “c” trong so sanh Duncan. S4 14 hinh
thanh trong mat trudng MS [a 4,65 14, trong mdi truong Yoshida fa 4,78
4, cing misc b’ trong so sanh Duncan. S6 14 hinh thinh trong mdi truong
dit cao nhat (6,27 13). & mdre “a™ trong so sdanh Duncan.

Sinh trudng cia ciy thong qua sé nhanh: S6 nhanh hinh thanh trong
mdi treang nudce cit cé s6 nhanh thip nhit (0,46 nhanh) & mie “¢” trong
50 sanh Duncan. S nhanh hinh thanh trong méi trudmg MS 1a 1,03 nhinh
va trong mdi truong Yoshida 13 1,15 nhanh. nim & mirc trung binh giira
mdi trramg nude cat va dat va déu & mic “b” trong so sanh Duncan. Trong
moi trudng dit, s6 nhanh hinh thanh cao nhat (2,78 nhanh), dat mirc “a”
trong so sanh Duncan.

Tong hop két qua ctia hai bang 9.14 v 9.16 cho thay: Mai truimg
nuac, ty 1¢ séng thip cay sinh trudng yéu kém 14 vang; mbi truong MS,
ty & sdng thap hon so vai méi trudng Yoshida, cy sinh trudng tuong doi
tot, nrong duong véi cdy & moi truong Yoshida; méi truong Yoshida, ty 16
sdng cao nhit, cay sinh trudmg tt; moi tnrdng dit. mac dis nhing ¢y con
sdng & giai doan thuan dudng cé sirc sinh trudng tt hom so véi cay lua
trong & cac méi truong khéc, nhung ty 1& séng rit thap.

Mdt véu cau quan trong cia giai doan thuan dudng 13 ciy phai cé ty
Ié sbng cao va sinh trudng tt, tir két qua thi nphiém trén cé thé di dén
két luan: Méi trudng Yoshida 1a mi trrdmg phit hop cho giai doan thuin
dudng cay lda trude khi mang trong ngoai ddng rudng.

K&t Inn tir két qua nghién ciru nuéi ciy bao phén lia

Trong hai Joai mdi truong MS va N6, méi terdmg N6 phit hop hon
trong viéc tao mod seo tir hao phfm Ia.

Thai gian xur ly lanh ph hop cho dong lba trude khi nudi cdy dé tao
ma seo vao khoang tir 168 gior dén 240 gio.
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Chat kich thich sinh truéng 2.4D ¢6 tac dung tdt dén qua trinh hinh
thanh mé seo & bao phén lda, lugng 2,4 D phti hop nhat la 1.5 mg/l méi
trudmg nudi cdy.

Liéu luong BAP phu hgp cho qua trinh tao chdi xanh ctia m seo la

1.5 mg/l moéi truong.

Bé sung chat kich thich sinh trudng NAA ning cao qué trinh hinh
thanh va sinh truong ctia ré tir chdi xanh: liéu lugng phi hop 1a 0,1 mg
NAA /I moi truong,

Céy lia nudi cay tir bao phén truée khi mang trong ngoai ddng rudng
nhit thiét phai qua giai doan thuin dudng luyén ciy, mdi trudng thuin
dudng phii hop 1a moi trirdng Yoshida, trong diéu kién c6 diéu tiét vé nhiét
do (25 d ©), am dd (70-80%). va anh sang (2000-3000 Lux).

9.2. QUY TRINH NUOI CAY PHOI LUA

9.2.1. So' d6 quy trinh nudi ciy phéi lia chin

e £
]h(: glmng Rira xa Khir tring
T Hatgao phong béng Javel
chiing
. Nhén
]\-ha . i .
«— | Rare | o | pnhanh | «— I'a_n o
mali o choi
cha choi

9.2.2. Cic bwdc nudi cay va diéu kién nudi ciy
* Chon vt ligu
Vit liéu la gidng lGa thudn chung. Hat chic, sach khong bj bénh.
* Vé triung mau

- Xir Iy mau so' b§ (ngoai box ciy)
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Tién hanh boc vo trau cva hat, cho vao vai man. Sau dd cho sang binh
¢6 chira dung dich xa phong Joang 3% ngdm hat tir 1-2 phot, trang sach
nudc xa phong bang nude may. Sau cang mau duge trang bang nudc cat
hai 1dn va dua vao box cdy.

Trong box cay, miu duoc dua sang dung dich ethyl alcohol 70%
ngam trong 1-2 phiit, sau d6 trang lai 3-4 1an bing nudc cét hai lan (da
hap v6 tring).

- Khir triing bing clorox
+ Khir tring ln 1

Cho mau di duge khit tring sa bé bing ethyl alcohol 70% sang binh
chira clorox nong do (r 2-5% va 1-2 piot tween 20 trong 5-7 phut, sau dé
trang sach 3-4 14n bang nudc cat hat lan (da hap vé tring).

+ Khir tring lan 2

Cho miu di khi tring 1an 1 bing clorox sang binh co chira clorox
ndng dd tr 2- 5%, bd sung 1-2 tween 20 1ac déu khoang 15-20 phat sau d6
diing nude cit hdp trang lai tir 5-7 lan.

* Nuoi cay tao mo seo

Mau sau khi da khir triing cho vio dia peptri ¢6 dat gidy tham da duoc
khir tring. diing pank cdy miu vao méi trudng tao mé seo. M3i binh ciy
tir 15- 20 mau sau do day nap.

Mo truong tao md seo tdt nhar: MS + 1,5-2mg 2.4D/1 + 30- 40g
duomg/1 + 100mg Inostol/l + 6,5¢g agar/l, pH: 5.6- 5,8.

Sau khi cdy song cho mau v&o trong phong dé mau trong diéu kién
bong tdi. nhiét dd 25-27°C, dm dd khoang 75-80%. Thudng xuyén kidm
ta Kiém ta cac binh nudi cdy loai bd ra ngoai cac binh xudt hién nhidm
nam, vi Khudn.

Ma3u cdy sau 2 tudn bit dau xudt hién md seo & phdi lna, khi dwong
kinh mé seo tir 1- 2mm thi chuyén sang méi trudng tao chdi.

Thai gian tao mé seo tir 4-6 tuan.
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Ly y:

M4 sco phai ¢d mau trang, cirng. cd kich thude tir 1-2mm. Mo seo 1ot
nhét 1a ¢o wbi 7-10 ngay. Khdng nén dé tudi mé seo qua dai s& anh hudng
dén kha niing tai sinh sau nay

. . ra s As 8 a
* Giai doan tdi sinh choi tir mo seo

Tach md seo tir hat lua chuyén sang mdi truong tao chdi. M3i binh
chy tr 8-10 mo seo.

Mai trubmng tao choi tt nhat : MS + 1-1,5mg Kinetine/lit + 100mg
Inostol/lit + 30g duong/lit + 6,3g agar/lit, pH: 5,6-5,8.

Sau d6 cho vao phong nudi cay trong diéu kién nhiét do 25-27°, dm
dd 75-80%, chidu séng 10-12h/ngay. M seo sau 2 tudn nudi cdy bat dau
xuft hidn cdc dam mau xanh trén bé mat va thong thudng khoang 10 ngay
sau Xuit hién chdi.

Thivi gian tao chdi tir md seo mat 3-4 tuan.

Chu y:

Trong mdi trirdmg tao chbi mat s md seo phat trién thanh chdi, mot
50 md seo chi phat trién thanh ré, mdt s6 bi chét .

* Giai doan nhan nhanh

Khi xuit hin chdi xanh, khoe manh, cao khoang 0,5cm thi tién hanh
cdy chuyén sang mai trudng nhan nhanh chdi. M&i binh cy tir 5-7 chdi.

MGi trudng nudi cdy: MS + 1,5-2mg BAP/lit + 30g dudng/lit + 100mg
Inostol/lit + 6.,5¢ agar/lit. pH= 35.6-5.8.

Nudi trong phong véi cudng do chiéu sing tir 2000- 3000 lux, thoi
gian chiéu sang tir 10 - 12h/ngay, nhiét do phong 25-27°C, am db tir 75-
80%. Sau cay khoang 1 tudn cac cum chdi dugc hinh thanh va phdt trién.
Chéi mai hinh thanh c6 tir | 14 dugc tach ra va cdy chuvén sang mdi
truong tao ré. Cic chdi chua du kich thude duge tiép tuc nudi trén mai
trugng nhan nhanh,

Thoi gian nhan nhanh choi tr 2-4 tuln.
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* Giai doan tao cay hoan chinh:

Diing pank cay tach cac chdi non ¢d tir | 14, khée manh tir cum choi
cAy vao mdi trrong ra ré. Mbi dng nghiém cay 1 choi.

M&i trrdng ra té: LS +100 mg inostol/lit + 0.5-1 mg IAA/Iit +30g
duong/lit+ 6,5¢ agar/lit. pH: 5.8

Céy duoc nudi trong phong vai cudng db chiéu sang tir 2000- 3000
fux, thoi gian chiéu sang tiy 10 - 12h/ngay, nhiét db phang 25-27°C, Am d6
tlr 75- 80%. Khi thdy cay moc xanh dai khoang 15-20cm, ¢6 tir 2-3 14, bd
t€ khoé thi chuyén sang méi truamg thudn dudng.

Théi gian trong méi trudng ra & tir 7-10 ngay.

* Giai doan thuin duwéng

Sau giai doan tao ré, cdy mod duoe Jav ra, ra sach agar & phan ré va
chuyén vio mdi truong thudn dudng.

Méi trudng thuan dudng : Yoshida, pH 5.0

Diéu kién nhiét do phong cdy : 25°C-27°C, dm do : 75-80%, chiéu
sang lién tuc 12h/ngay.

Thoi gian thuin dudng cay: khoang 20 ngay.

* Giai doan trdng ciy trong nha kinh

Sau khoang 20 ngay, cac cdy sinh truomg binh thirong trong moj
truomg thudn dudng, cé tir 3 1a trdr 1én dvge dura ra ngoai dé luyén cay.

Trong giai doan nay, cdy dugc tedng trong chau dAt va nudi trong nha
kinh.

Thoi pian luyén cay khoang 10-15 ngay

Sau khoang 7 ngay trong méi trrong dit cay bat diu dé nhanh: Sau
45-60 ngay ciy [am dong va trd; Sau khoang 90-115 ngay cdy bt dau chin
sinh ly.
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Hinh 9.11. M6 seo Hinh 9.12. Céy lGa tao tif phoi
{Anh tac gia) (Anh tac gia)

9.3. QUI TRINH NUOI CAY BAO PHAN LUA

9.3.1. So d quy trinh nudi cay bao phan lia

|
Con lu F1 xu |y lanh

Téch bao

Chon dong 7-10 ngay phén
L L__

. Nhén
?_“J_hu Raré e Ti sinh |,
kinh .:h:i:l choi calus
Ciy nhj boi Ciy don ' Cay nhj
hin ' b

9.3.2. Cic budée nudi ciy va moi trrdmg nudi ciy
9.3.2.1. Ciic biwéc nudi cdy
* Chon vit liéu

[ira chon nhimg ciy khong bi siu bénh cia con lai FI dé lay dong.
Chon nhitng dong to, khoé manh, & giai doan ti phan c6 chiéu dai bing
Y2 bao phan (théng thudmg trude khi trd bong tir 6-10 ngay), khoang céch



Nudsi cdy ma 1 bao thre vilt | 243

piira hai tai 1a dong |a 5-7 cm. Diing dao cat sat gde dong va dem vé phong
khir trung so bé.

* Xir Iv man so b

Mau sau khi lay tir rudng vé tién hanh rua sach dudi voi nude may,
sau do trang sach miu bang nudc cit. Ding con 70° xit udt mau, boc
mAu biing gidy bac dé giir Am cho mau. MAu duoc bao quan trong tu lanh
& nhiét do 8-10°C trong thai gian 7- 10 ngay.

* Xir Iy mau trrge khi cay

- Céc chit cin ding

+ Tween 20 : 1-2 giot/lit
+ Cloxox : 15-20%
+ Nude cat hap vo triing

- Phwong phap sir ly:

Mau sau khi xtr 1y lanh, cit liy nhimg ré dua tiéu chudn dua vao box
cay khir tring. MAu dwoc dé ngap trong dung dich Cloxrox 15- 20% c6
bd sungl-2 giot tween 40 trong thdsi gian 20 phit, trang sach bing nudc

cAt vd tring. Trong thoi gian khir tring diing tay lic nhe binh chita miu
khir trung.

Xir Iy mau véi Cloxox 20% thai gian xu ly 20 phiit ¢6 hiéu qua cao
nhat (dat trén 85% sd mau khong nhiém).

as K A
* Nuai cay ban phiin
I N X
Giai doan vao mau

Bao phén sau khi duoc khur tring, diing kéo cit cde dau bao phﬁn s30
cho khdng cit vao hao phan. Ding pank cay gb cdc bao phin 1én miéng
binh cdy sao cho cac bao phan roi hét xudng méi trdng.

Moi trudmg tao callus: N+ 2mg 2,4D/1it + 8g agar/lit + 50 g qudmg/
lit + 100mg [nositol/lit, pH 5,8.

Sau khi cdy vao méi trudng, céc bao phin duge dura vao trong phong
t6i phat sinh md seo. Nhiét do phong cay : 25°C, dm do 70%.

Thai gian hinh thanh callus tir 30-50 ngay (v&i dong phan itng nhanh).
60 ngay v dong phan ng cham.
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Hinh 9.13. Callus tao tif hat phan sau 30-35 ngay (Anh tac gia)

Giai doan tai sinh choi

- . . + L e . # [
M35 seo sau khi hinh thanh duge 2 tuan tudi dwdmg kinh khoang 1-
2mm chu,\'én mo se¢o sang moi trudng tai sinh choi.

Maéi trudmg nudi cay: MS + Img/lit NAA + Img/lit K + 6gram agar +
60 gram dudng, pH 5,6-5,8.

Diéu kién phong nudi cay: Nhiét dd: 25°C, Am dé : 70%, Anh sing:
théri gian chiéu sang 12h/ngay.cudmg do chiéu sang 2000 lux.

Giai doan nay rit can cuomg d6 chiéu sing cao dé md s¢o tii sinh
thanh chdi. Néu giai doan nay cuwdng d6 dnh sang khong déap (mg yéu ciu
s& dan dén ty 1¢ cay bach tang va ra r ciia mé seo cao. TOt nhat la gian cay
nén lap dat nhiéu loai bong dén c6 bude séng khac nhau.

Hinh 9.14.
Méi trudng ra ré
(Anh téc gia)
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Sau khi cac chéi hinh thanh tir md sco ¢6 chicu dai 3 - 4 em thi tach
timg chdi ra khoi cum chdi cdy chuyén sang mai truong ra ré.

Giai doan tao cay hoan chinh

Tach nhimg chdi ¢6 chiéu cao 3-4 ¢m, ¢o tir 2 la that tro cay chuyén
sang mai truomg ra ré. Moi truong ra ré tot nhit la: LS + Img/lit NAA +
6g agar/lit + 60 g duong/lit, pH 5,6-5.8.

Diéu kién nudi cdy: Nhiét do 25°C, dm do : 70%, thai gian chidu sing
12h/ngay.cudng do chiéu sang 2000lux.

Hinh 9.15, Cay hoan chinh trudc khi ra ngéi (Anh tac gia)

Giai doan thuén dudng.

Giai doan thudn dudng gitp cho cdy lua in virro thich nghi va sinh
trudmg phat trién tét. Giai doan trong moi trudmg thudn dudng kéo dai tay
thude vao diéu kién thai tiét trong nam. Néu vu xuin hé thi kéo dai 3 tudn.
Con néu vu hé thu thi kéo dai 2 tuin.

M&i truong : ¢d thé sir dung mét sb loai mdi truong Yoshida, pH 5.0.
Diéu kién thuan dudng: Nhiét d phong cay: 25°C, Am dd: 70-80%,
Anh sang : thai gian chiéu sang 12h/ngay, cwémg dg chiéu sang 2000]ux.

Trong giai doan nay ta ciing c6 thé mang cy ra méi truong nha kinh hay
nha ludi c¢d mai che.
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Hinh 9.16. Lia giai doan thuan duéng (Anh tac gia)

Giai doan trong ciy trong nha kinh

Khi cay con ¢6 tir 3 la teér 1én tién hanh chuyén cay sang chiu dit va
trong trong nha kinh: cuéng dd anh sang 2000-22001ux.

Sau khoang 7 ngay cay bét dau dé nhanh, sau 45-60 ngay cay lam
dong va trd, sau khoang 90-115 ngay cdy bit dau chin sinh 1y

Giai doan xur Iy ciy don béi

Sau quan sat hinh thai cua cdy. kiém tra lai bing soi nhiém séc thé
néu la cdy don bdi duge nhi bdi hod bang colchicines & nong do 0,1%
va thoi gian xu ly Sh-7h.,

Hinh 9.17. Lia tréng trong 6 thi nghiém (Anh tac gia)
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9.3.2.2. Thanh phan moi triciong nuéi cdy va cdch pha ché

* Moi truomyg tao mé seo (sir dung moi trudng N6)

. , . Nong d6 Dung dich me (néng dé
Dung dich me Hoa chat {mg/l) dam &3¢ 20 lan (mg/l)
N6 - A KNO3 2830,0 56600,0
MgSC, 185,0 3700,0
MnSO,. 4H,0 4,4 88,0
N6-B :
ZnS0,. 7H.0 1,5 30,0
{(NH4) SO, 463,0 9260,0
KH,PO, 400,0 8000,0
N6 - C Kl 0.1 20
H.BO, 1,6 32,0
N6-D CaCl.2H.0 166,0 3320,0
FeSO,. 7H,0 27,8 556.0
Né - E
Na2Edta 37.3 746,0
Nicotinic acid a,5 10,0
Glycine 2,0 40,0
Vitamins
Thiamine HC! 1,0 20,0
Pyridocine HCl 0,5 10,0
Hormone 24-0 2,0 40,0
Sucrose 30000,0 600000,0
Agar 7500,0 150000,0
pH 56-58

Dé thuan tién cho viée pha ché chinh xdc cdc méi trutmg nudi cdy
va thudn lgi cho viée bao quan, théng thudng moi trudng duoc pha che
o dang dung dich me ¢6 d6 dam dic thdng thuong gdp 20 - 50 lan so vai
méi truémg nudi cay. Khi pha mai trudng nubdi cay chi can hit mot luong
nha cac dung dich me c¢an thiét dem pha voi nude cat. Cac dung dich ddm
dic ¢d thé bao quan tuong dbi dai trong trong td lanh.
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Khi pha mat lit mdi truemg lam viée (mbi trudng nudi cdy) can thuc
hi¢n nhiing thao tac sau:

- Cho khoang 500ml nudc cit vao mdt ci binh cé dung tich 1 lit.

- Diing pipet lfiy lan luot cac dung dich mg (A,B.C,D,E, vitamin va
hormone). lugng dung dich me cin le"iy ty [é voi luong hoa chét can léy
cho mét lit mbi trudng.

- Thém 30g sucrose, quf'iy cho tan.

- Picu chinh pH: diing NaOH 0,1N hoac HC 0,1N dé tang hodc giam
pH dén gid trj 5,6- 5.8.

- Thém 7.3 g agar (s¢i hoidc bot).

- Vira dun vira quiy déu cho ayar tan hét. Sau dd chia hdn hop dung
dich nay vao cdc dia petri hodc binh tam gidc va can chia xong trnsGe khi
dung dich nguoi (dudi 50°C). Chil v, ¢ thé sir dung 10 vi song dé ndu chiy
agar s& rit nhanh va nén loi.

* Moi truomg tdi sinh (s dung méi truong Murashige and
Skoog: MS)

—

Dungdichme |  Héachit Nf;glg@ D;;; gi;ch;;;f;:f;g g
NH4NO, 1650,0 33000,0
Mol KNO, 1900,0 38000,0
MgSO,. 7H.0 370,0 7400,0
Ve MnSO, 4H.0 22,3 446,0
ZnsO, 7H,0 106 212,0
CuSO,.SH,0 0,025 05
CaCl,.2HO 440,0 8800,0
MS Il Kl 0,83 16,6
CocL,. 6H,0 0,025 0.5
KH,PO, 170,0 34000
MS IV H,BO, 6,2 124,0
Na,MoO,. 2H,0 0,25 5.0
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FeSO,. 7H.O 27,85 557,0
MSV

Na Edta. 2H,0 37,25 745,0

Nicotinic acid 0,5 10,0

Pyridocine HCI 0.5 10,0
Vitamins

Thiamine HCl 01 2,0

Glycine 2,0 40,0

NAA 1,0 20,0
Hormone

Kinetin 1,0 20,0
inositol 100,0 2000,0
Sucrose 30000 600000,0
Agar 7500 150000,0
oH 56-58

Thong thurong mbi truomg duge pha ché & dang dung dich me ¢ nong
da dam dac glp nhiéu 14n (20 - 50 1an). Khi pha méi truong nudi cdy chi
can hdt mot Iugng cn thiét cac dung dich me dem pha vai mrde cat. Cac
dung dich dam dac duoc bao quan dai ngay trong til lanh.

Khi pha mét lit mdi trudmg lam viéc (méi trudmg nudi cay) can thue
hién nhitng thao tac sau:

Cho khoang 500ml nudc cit vao mét cai binh c6 dung tich! Iit.
Diing pipet Jay lan luot cdc dung dich me (I, 11, TIT, TV, V, vitamin
va hormone). luang dung dich me can ty 1& voi lugng hoa chit
can lay cho mét lit mai trugng,

Thém 100 mg Inistol.

‘Thém 30g sucrose, quiy cho tan.

Diéu chinh pH: dung NaOH 0,IN hoac HCI 0,IN dé tang hoac
giam pH dén gia trj 5.6- 5,8.

Thém 6 - 8 g agar (sgi hoac bot).

Vira dun vira quiy déu cho agar tan hét. Sau d6 chia hdn hop
dung dich nay vao cic 6ng nghiém hoac binh tam giac. Can chia
xong trirdre khi dung dich ngudi (dudi 50°C). Chu y, cé thé sur
dung 16 vi sdng dé nan chay agar s€ rat nhanh va tién loi.
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* Mbi trirdng ra ré (si dung mai trrng Linsmaier and Skoog)

Dung dich me Haa chat 1 NO{ ngzdné Nénglcfé d[ z}mldéc
NH,NO, 1650,0 130004
_—LS ! I-(NO3 1900,0 38000.0 |
MgS0,. 7H,0 370,0 2400.0
MnSO,. 4H,0 223 246.0
a ZnS0,. 7H,0 10,6 212.0
_C—uSO4. 5H,0 0,025 04
I CaCl,.2H,0 440,0 8800.0
LS I Kl 0,83 16.6
Cocl .. 6H,0 0,025 05
N KH,PO, 170,0 14000
LS IV H,BO, 6.2 124.0
Na_MoQ,. 2H,0 0,25 5.0
Ly FeSO, 7H.0 27,85 £c70 |
Na Edta. 2H.0 37,25 74
Vitamins | Thiamine HC! 2,0 40.0
Inositol 40,0 200.0
;c rose 40000 800000
Agar 7500 150000.0
pH 56-5.8 |

Thdng thudng méi trugmg dwoge pha ché & dang dung dich me ¢é néng
d6 dam dac pdp nhiéu tan (20 - 50 1An). Khi pha mai trudng nudi cay chi
can hat mot lrong can thiét cac dung dich me dem pha vai nude cat. Cac
dung dich me ¢6 thé duce bao quan dai ngay trong ti lanh,

Khi pha mot lit méi trudmg lam viée ( moi truong nudi cdy) can thue
hién nhimg thao tc sau:
- 'ho khoang 500ml nuce cdt vao mot cai binh cd dung tichl lit.

- D¥mg pipet ]ég‘ Tin .ot cac dung dich me (LILILIV)V, vitamin va
hormone), lugng dung dich me can lay ty 1é véi lugng héa chit
cén lay cho mat ht méi trudmg.
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- Thém 40mg Inistol.

- Thém 40g sucrose. quay cho tan.

- Ditu chinh pH: dimg NaOH 0,IN hogc HCl 0,IN d¢ tang hoic
giam pH dén gia tri 5.6- 5.8.

- Thém 6 - 8 g agar (sgt hoic bét).

- Vira dun vua quiy d&u cho agar tan hét. Sau dé chia hdn hop
dung dich nav vao cac dng nghiém hodc binh tam gidc. Can chia
xong truoc Khi dung dich nguéi (dudi 50°C). Chil y. ¢6 the sur
dung 16 vi séng d¢ nau chay agar sé€ rat nhanh va tién loi.

Méi trudng thuan dudmg (sir dung mdi trurong Yoshida)

Dung dich me Héa chat N(&n:gg/gé Nﬁ:og‘gz gi;géc
Y-A NH,NO, 0,457 22850000
_Y B NaH PO,.2H,0 0,2015 10,675000
Y-C K,SO, 0,357 17,850000
Y-D CACL, 0,443 22,150000
Y-E MgsO,. 7H,0 162 81,000000
MnCl2. 4H20 0,0075 0,375000
(NH,) MoO,,. 4H,0 0,00037 0,018500
R,80, 0,00467 0,233500
Y-F ZnsO,. 7H,0 0,000175 0,008750
_ Cuso,. 5,0 0,000155 0,00775
FeCl_‘A GHJO 0,0385 1,92500
Citric acid 0,0595 2,97500

pH 5,0

MBSi truomg duoc pha ché o dang dung dich me cé nong d6 dam dic
gip nhidu 1an (20 - 50 1an). Khi pha mdi trudmg nudi cdy chi can hit mot
lugng can thiét cac dung dich me dem pha véi nurée cit. Cac dung dich me
cd thé dugc bao quan dai ngay trong w lanh
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Khi pha mat lit md1 truong lam viée (moi truong nudi cay) cin thire

hié€n nhimg thao tac sau:

- Cho khoang 500ml mrée cit vao mét cai binh cé dung tichl lit.

- Dung pipet \fly lan lugt cac dung dich me (A,B,C.D.E.F). luong
dung dich me can lay ty 1é véi luong hoa chit can léy cho mot lit
mdal truong.

- Didu chinh pH: ding NaOH 0.1N hoic HCI 0.IN dé ting hodc
giam pH dén gid trj 5,0.

9.3.2.3. Dung cu cin thiét trong qud trinh nuéi cdy

STT Tén thiét bi/dung cu S6 lugng
1 Ban thao tic pham ché méi truong {1,2m x 2m) 01- 02 cai
2 May khuay tU gia nhiét 01 may
3 Can phan tich va can dién tlr do chinh xac tu 102 dén 10 02 cai

4 | Maydo PH 01 céi

5 T lanh 250 lit 01 céi

6 | Maycat nude 2 lan 01 cai

7 Can (1U 5 lit rd 1én) hoac binh tam gidc dyng nudce (1- 21it) | 10 céi

8 BSn rifa dung cu 01 cadi

9 NGi hap vo trung (105 lit) 01 cdi
10 | TU cay vé trung (02 chd ngdi) C1 céi
11 [ Loviséng 01 cai
12 | Dan nudicay (3 taing, 0,6m X 2m) 10dan
13 | 86 pipet (200 pl, Tml, 10ml, 2Cml) 01bbd
14 | Dén cdn 02 déen
15 | Bd que ciy mau 02bd
16 | Gang tay 05 bd
17 | DPiaPetri (10cm) 100 d1a
18 | Binh tam gidc 100 ml 100 binh
19 | Binh tam gidc 250 mi 100 binh
20 | C3p gang tay diing cho né hip vé tring 02 bs




Churong 10

QUI TRINH NHAN GIONG MOT SO
CAY TRONG CHU YEU

10.1. QUITRINH NHAN NHANH GIONG HOA LILY TU DINH
SINH TRUGNG BANG PHUONG PHAP IN VITRO

10.1.1. Giai doan chuin bi
a) Lira chon miu

M3u nudi cay la nhitng cti fily dung giéng. dung kich ¢& va sach bénh.

b) Khir triing mau

Str ly s bg: Ca lily san khi $ay vé duge tién hanh rira dudi voi nudce
sach, téch cic 16p vay cil & 16p ngoai. diing xa phdng bot Birc Giang ndng
d5 lodng rira sach cac vay cl bao Iy dinh sinh trudng sau d6 tién hanh
dem khir triing sor b3 bing cdn 70% trong vang 1- 2 phut. Trang sach con
bang nudre cat rdi dua vao box cay.

Khir tring mau nudi cay: Pha dung dich calcium hypoclorit ndng dé
7%, 5%. Tién hanh da dung dich calcivm hypoclorit néng d6 7% co bd
sung thém 1-2 giot Tween 40 ngdp vao bink dyng mau, dong thdi diing tay
nhic nhe trong 5 pht, gidt dung dich khir tring ra ngoai céc dong, diing
nudc cat hip trang lai nhidu lan loai bo hét dung dich calcium hypoclorit
dinh trén mau. Sau do giot dung dich calcium hypoclorit ndng dd 5% c6
bd sung mot vai giot tween 40 ngap vao binh miu da qua khyr trimg 1dn
mot, dong thai ding tay lac nhe trong sudt thdi gian 7 phit. Két thae khir
triing lan 2, diing mrde cat vo tring tring lai 5 -7 lan. Miu da dwoc khir
tring dugc gap dat 1én trén gidy thim vo triung dé chudn bi cly vao moi
trudng vao mau,
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10.1.2. Giai doan téi sinh choi

Mau sau khi da duge khir tring ding dao cay, pank cdy loai bo hét
phan vay cti bao bén ngoai tién hanh tach dén khi nao quan sit thiy mau
chi con | - 2 vay cu bao bén ngoai thi dua vao méi truomg nudi cay:

M&bi trudng nudi ciy dinh sinh truong: mai trudng tai sinh dinh sinh
truong ciia hoa lily va nhan dugc s6 luong cii con kha cao: 4,3ca/dinh sinh
truéng trong thi gian rit ngan (sau 3 tudn): MS + 2mg 2,4D + ImgBA +
40g Pudmg + 7 gram Agar + 100mg Inostol, pH 5.8.

Sau cAy cac dinh sinh truong vao trong céc binh thi nghiém thi dua
méu vao trong phong chim séc cdy sau cdy. Phong chim séc cy sau ciy
¢6 nhiét do phong khoang 25°C, 4m d6 70%. Ddng thoi miu cdy 1a cac
dinh sinh triréng trong nhimg ngay dau dé trong nong toi hodc anh sang
mé. Sau 10 ngay quan sat thiy dinh sinh truong phat trién dura ra ngoai
sang cuong do chié¢u sang khoang 2000 lux. 2 tudn thi thdy trén ¢l moc ra
tir dinh sinh trirémg xuét hién céc ct nho.

10.1.3. Giai doan nhan nhanh

Sau 3 tuan nudi cay tién hanh tach nhimg cii nho chuyén sang moi
trudng nudi cdy (nudi cay lic, nudi tinh)

Méi truéng nhan nhanh cu: MS + 2mg 2,4D + 3mgBA + 60g Pudng
+ 7 g Agar + 100mg Inostol, pH 5.8.

Diéu kién phong nudi cdy: giai nhiét 4o phong khoang 25°C, am do
70%, thori gian chiéu sang 8-10 h/ngay, cudng dd chiéu sang 2000lux.

Sau 2 tudn cay chuyén mau mot lan.

10.1.4. Giai doan tao cay hoan chinh

Sau khi dat duoc mét s lwgng cu gidng chiing ta cay chuyén miu
sang méi trrdng ra ré va ting kich thude, trong luong ct gin dat véi kich
thude va trong luong clt & ngoai tu nhién,

MOi trudmng ra ré va tang kich thuée, trong lugng ci: LS + 2mg NAA/
lit + 0,5mg BA/lit + 90g Duomg/lit + 7 g Agar/lit + 100mg Inostol/lit,
pH 5.8.
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Sau 4 tuan nudi cdy cu dé dat kich thude 1 — 1.3 em va trong luong
1g. Sau do tién hanh dura ra khay cat dé nudi cu.

10.1.5. Giai doan ra ngéi ca lily in vitro

Két thiic giai doan ra ré va phinh ca, cu lily in vitro duge dua ra gid

thé hdn hop cat va chiu hun véi ty 18: 1:1

Nhan nhanh ct lily CUi giéng hoa lily chuan bi dua ra gia thé

Anh hudng ctia néng dé dudng dén kha nang tang kich thudc va trong lugng cl

Hinh 10.1. Anh nhéan nhanh giéng hoa lily tit dinh sinh truéng
(Anh tac gid)

10.2. QUITRINH TAO PHOIVO TINH TU VAY CU VA NAT MONG
VAY CU HOA LILY

10.2.1. Giai doan chuin bi
+ Liy miu va xtr Iy so bd:

Cii duoc lay sau khi da thi hai hoa lua chon nhimmg ¢t khéng bi sdu
bénh, hoa c6 chat lugng tét, loai bo nhimg phin khong cin thiét (i€,
than..), tién hanh rira dudi voi nude sach sau dé tach cac 16p vay ci & 16p
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ngoai va dung xa phong bot bire Giang m"mg do lodng rua sach timg vay
et Tiép theo dem khr trimg so bd biang con 70% trong vong 1- 2 phut.
Trang sach con bing nudc ct roi dua vao box cay khir tring bang chat
khtr trung hoat Tyc cao.

+ Khu tring mau nudi cay:

Tién hanh dd dung dich HgCl, nong d6 0,15% co bo sunp 1-2 giot
Tween 40 ngip vao binh dung miu va diing tay nhic nhe trong 5 phut. Sau
d6 dd bo dung dich khir triing va ding nudc cat vo triing tring lai nhicu lan
nhim loai bo hét dung dich HgCl dinh trén mau. Tiép theo gi6t ngap dung
dich HgCl, 0,1% vao binh mu d3 qua khir triing 1&n mét va dé tang hicu
qua khir triing tién hinh bd sung mot vai giot tween 40 dong thdi diing tay
lic nhe trong 5 phit. Hét thai gian khir triing, tién hanh giét hét dung dich
khir tring ra khoi binh mau va ding nudc cit vé triing trang lai 5-7 1an.

10.2.2. Giai doan tao phdi vb tinh tir vay ci lily

MAu sau khi da duoe khir triing diing dao ciy, pank cdy loai bo hét
phan bj chat khir tring 1am tring mAu, cit vay ci thanh timg manh nhé day
0,5mm rdi dua miu vao méi trudng nudi cly.

Mbi trudng nudi cdy vay cii: MS + 2mg 2,4D + 3mgK + 600g Pudng
+ 7 g Agar + 100mg Inostol,pH 5.8. Trong moéi trudng nay, sau 2 tuan thu
duge 3,67cu/ manh vay ci.

Didu kién nudi cdy: nhiét d6 phong khoang 25°C, am d¢ 70%. Giai
doan diu dé giam qua trinh oxy hda phenol nén dua mau viao trong béng
t6i hodc anh sang m& . Sau 1 tdn quan sat thdy cdc manh vay ci d3 phat
trién nhimg i con dua mAu ra cudng dd chiéu sang khoang 2000 lux. Sau
2 tuan thi tién hanh tach cic cit nho nho tir vay cu.

10.2.3. Giai doan nhan nhanh cu hoa lily:

Sau 2 tuan nudi cay tién hanh tich nhitng cu nho chuyén sang mobi
trrong nhan nhanh cu (nudi cay lac, nudi tinh).

Mai truong nhan nhanh ci: MS + 2mg 2,4D + 3mgBA + 60g Budng
+ (7 g Agar) + 100mg Inostol,pH 5.8.

Diéu kién nudi cdy: nhiét d6 phong khoang 25°C, am d6 70%. thoi
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gian chiéu sang 8-10 h/ngay, cutmg do anh sang 2000lux. Dé tang hiéu
qua nhan c6 thé nudi cdy mau trong dung dich long ¢ lac.

Chu k¥ nhan nhanh: 2 tuin cay chuyén mau mot lan.

10.2.4. Giai doan ra ré va kich thich kich ¢i cu

MBai trudng ra ré va ting kich thude. trong luong cu: LS + 2mg NAA/
lit + 0,5mg BA/lit + 90g Puong/lit + 7 g Agar/lit + 100mg Inostol/lit,
pH=5.8.

Sau 4 tudn nudi cdy cu dat kich thude | — 1.3 cm va trong lugng 1 g.

10.2.5. Giai doan ra ngdi ciy in vitro

Két thiic giai doan ra ré va tang cudng kich thude cu, ta tién hanh
dira sach cti va mang trong trong gia thé cat+trau hun & vuom vom. Ty 1§
cat: trau hun tSt nhat la 1:1

Mau cd lily Mau nubi cay sau 2 tuan

Hinh 10.2. Anh tao phoi vé tinh tii vay cti va lat cit méng cti hoa lily
(Anh tac gid)

10.3. QUITRINH NHAN NHANH GIONG HOA CUC TU PINH
SINH TRUGNG

10.3.1. Giai doan chuén bi
a. K¥ thudt lya chon miu ciy

Mau cdy la chdi nach va dinh sinh truong dugc thu hai vé phang thi
nghi¢m, tién hanh cat bot 14, rira sach dudi voi nuée bang dung dich xa
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phong lodng, lau sach bang con. Chdi nach va chdi dinh 1a bo phan rat
kho khir tring khi rira mdu phai tién hanh rira thit cdn thian o nhimg ké 14,

b. Phrong phip khwr tring

Iiv nhimg mau da qua khu tring so bd bang nudc may va xa phong
loing dem vao khr triing bing héa chit. Khir tring d8i véi chdi nach va
chbi dinh tét nhit 1a dung dich Calcium hypoclorit néng dé 7% bé sung
2-5 giot tween 40 trong thai gian 12 phut.

Trong sudt qua trinh khir tring mau phai dugc ngdp hoan toan trong
dung dich khur tring va diung tay lic nhe binh khir tring. Sau d6 dung
nude cat hap trang nhiéu ldn loai ba hét cac chat khir tring ra khéi mau.

10.3.2. Giai doan tai sinh choi

Miu sau khi da khir tring song, dung pank ciy gap mau ra dia ciy
vé tring, loai bo nhitng phan thira va nhimg phan mau bi bot tring do tic
dung ciia héa chét khir tring. Tiép theo ding pank. dao céy tich liy dinh
sinh trirdng dira vao trong mdi trudng nubi cdy, duomg kinh dinh sinh
truong khoang 0,5mm (c6 thé sir dung mau cdy 1a dinh chdi nach hodc
chdi ngon chiéu dai khoang 1-2cm).

Lwu y: khi tach dinh sinh truang dé ciy phai dé pank, dao cdy that
ngudi tranh lam chét mau. Khi tich khéng duge 1am cho mau bi tray xudc.
Sau khi tach song mau nao thi dua ludn vao mdi trudong nudi ciy.

Maéi truong: MS + Img 2,4D/lit + 2mg Kinetine/lit + 7 g Agar/lit +
30 g duong/lit, pH 5.8.

Mau duge dat trong cudng do 4anh sang 1200Lux, nhiét dd phong
khoang 25 °C, &m dd 70 %. Sau 2 tuan, cc dinh sinh truong tai sinh
thanh chéi. Sau khoang 3 tuan thi tién hanh tach miu dua sang méi
truong nhan nhanh.

10.3.3. Giai doan nhin nhanh cum choi

Chéi sau khi ¢o chiéu dai khoang 3-4 cm thi tién hanh cat ra timg doan
dai lem (c6 chira mit ngu) ciy chuyén mau sang mdi truong nhin nhanh.

Mbi trudomg nhan nhanh: MS + 2mg BAP/lit + 7 g Agar/lit + 30 g
duong/lit. pH 5.8.
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Giai doan nay kéo dai khoang 20 ngay trong phong cdy. Sau khi cic
chdi ¢d chiéu dai khoang Sem lai tiép tuc cit thanh timg doan dua vio moi
trudng nhin nhanh dén khi nao du sd luong cay.

10.3.4. Giai doan tao cay hoan chinh

Chuyén cac chdi cic du chiéu cao 2-3 cm sang méi trudng ra ré. Giai
. . \ z " . Y
doan nay kéo dai trong ong nghiém khoang 2 tuan

MObi truemg ra ré: LS + 0.2mg BAP/lit + Img NAA/lit + 7 g Agar/lit
+ 30 g dudmg/lit, pH=5.8

10.3.5. Giai doan ra ngoi cay cic in vitro

Sau khi thay cac cay c6 du chat lugng tién hanh dua ra ngnal lam quen
voi anh sang khoang 1- 2 tudn. Tiép theo dung pank ciy gip céc cay ra
khoi binh nudi cdy, rira sach agar va duomg co & trén cdy dé tranh cay bi
nhiém nam khi trdng ra gia thé, Gia thé tt nhét cho cay hoa ciic nubi ciy
md la cat.

Hinh 10.3 .Cay clic nubi cay in vitro (Anh tac gia)

10.4. QUITRINH TAO PHOI VO TINH, CHOI TU PHAT HOA VA
LA LAN HO DIEP

10.4.1. Giai doan chuan bi
+ Lay mau vé sir ly sa bo:

Dé c6 cay giong chét lugng cao phai lua chon thu mau & nhimg cdy
¢6 chat lugng hoa tét, mau sic hop voi thi hiéu ngudi choi hoa. Miu pha
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ducre thu tir nhitng cay khoe, khang bi sau bénh hat dong thai mau phai
dugre lay sau khi hoa trén ¢ay da bat dau tan doi voi mau thu tir phat hoa
va ciy dang sinh truomg manh d6i véi méu thu tir 14,

\Mau sau khi ducc thu hal vé phong thi nghiém tién hanh mra sach
dudi voi nudc bang dung dich xa phong loing. Pdi véi phit hoa 1a bd
phan rat khé khir teng khi rira mau phai tién hanh rita cén than, nhe nhanh
ca & nhitng k& duoe bao boc boi ludi 1 nho 6m lay cdc mat mam va ca
cic cudng hoa.

+ Khir triing mau:

Chit khu tring 16t nhit déi véi phit hoa la dung dich Calcium
hypoclorit nong dd 7% trong 15 phdt va v mau 14 1a dung dich H,O,
nong do 10% trong 10 phitt. B¢ tang hidu qua khir tring ta ¢6 thé bd sung
thém 2-5 giot tween 30 vio dung dich kbir tring. Két thiic khu triing, diing
nurde cit vo trimg trang nhidu 1an(5-7 1dn) loai b hét cac chat khir triing
ra khoi mau.

Luwu : trong sudt qué trinh khir triing mau phai dugc ngdp hoan toan
trong dung dich khwr tring va d¢ tang hiéu qua khu tring trong sudc qua
trinh khu triing diing tay lic nhe.

10.4.2. Giai doan tii sinh
a. Tii sinh protecom tir phat hoa lan ho diép

Loai bd nhimg phan thira va nhitng phan mau bi bot tring do tic dung
cua hoa chét khir tring. Cat miu ¢4 chiéu dai khoang 2-3 cm ¢6 chira mot
mit nga sau dé dua vao méi teudng tai sinh mit ngu

Mai teadng: V2 MS + 100m] ND/lit + 1g peptol/lit + 3mg 2,4DAit +
Img Kinctine/lit + 7 g Agar/lit + 30 g dutmg/lit, pll 6.0

bidn kién nudi cdy: min duge dit trong didu kién tdi, nhiét do phong
khoang 25 “C. 4m dd 70 ©a. théng thudmg mau duoc dit vao trong diéu
ki¢n tdi khoang 30 ngay khi quan sat thiy trén céc mam nga xuat hién
mam mau xanh tién hanh mang ra ngodi anh sang c6 cudng d6 1000 lux.

Giai doan nay kéo dai khoang 3 tuan thi tién hanh tach cic protocom
dua sang mai truang nhan nhanh.
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b. TAi sinh protocom tir mink i4 lan HS Diép

L.oai bod nhitng phin thira vi nhitng phan maa bi hoai do tac dung cua
héa chat kha triing. Cat mau ¢d kich thurde khoang 0.5 - | em va dua vao
mdi tnramng viio maLL

Mbi trudng: MS + 150m] ND/Tit + 2g peptob/litt Smg 2.4D/lit + 8mg
Kinetine/lit + 7 g Agar/lit + 30 g duong/lit, pH 5.5

Dicu kién nudi cﬁy: mau diroc dit trong dicu kién tdi, nhidt dé phong
khoing 25 'C, am dd 70 %. Thong thuong mau dugc dat vao trong diéu
kién ti khoang 45 ngay dén khi quan sat thay trén cic mat ctia mau cay
xudt hién cac hat mau xanh tién hanh mang ra ngoai inh sang cé cudmg d
1000 lux. Giai doan nay kéo dai khoang 3 tuan thi tién hanh tach mau dua
sang moi truong nhan nhanh protocom.

10.4.3. Nhin nhanh protocom va tii sinh chdi

+ Nhan nhanh prrotocom:

M6i trudng nhan nhanh la ;. % MS + 150m! ND + 50g (Khoai tay. ¢a
oty + 1g peptol + 1.5-2,0mg BAP/lit + 7 g Agar + 30 @ duimg. Ig than
hoat tinh. pH 5.8. Sau khoang 2-3 thany nudi ciy, khi cac cum protocom
xuét hién thi ciy chuyén sang moi truong tao chdi.

+ Tao chdi tir protocom:

Tién hanh dung dao, pank cay cat ting miéng nho protocom chuyén
sang maoi truong tao choi.

MBbi trudng tao chbi: MS + 100mI ND + 100g (Khoai tay. ca rdt) + | g
peptol +0.5mg BAP + 7 g Agar + 30 g dudmg. (g than hoat tinh. pH 5.8.

Giai doan nay kéo dai khoang 45 ngay trong phong cay

10.4.4. Giai doan tang kich thuéc cay

Mai trudmg nudi cdy: LS + 100m! ND/lit + 1002 (Khoai tay, ca rét)/
lit + lg peptol/lit + 0,3mg BAP/lit + Img NAA/Jit + 7 g Agar/lit + 30 g
duong/lit + g than hoat tinh/lit. pH §,8.

Gial doan nay kéo dai khoang 45 ngay

Lun ¥ : Vé&i Lan hé diép hhong nhat thiét can giai doan tao ré.
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10.4.5. Giai doan ra cay ngoi cay in vitro

Sau khi thiy cdc cdy c6 du chit lugng tién hanh dua ra ngoai lam quen
v&i anh sang khoang 1- 2 tan. Sau d6é ding pank cay gip cdc cy ra khoi
binh nuéi cay rira sach agar va duémg co ¢ trén cdy dé tranh cay bj nhiém
nam sau khi dem trong ra gid thé.

Gid thé tét nhat ma chiing téi nghién ctru cho lan Ho diép giai doan

sau nudi cay md la Ron trdn vai so dira da duge khir tring bang thuoc tim
theo tv 1é Don @ so dira la 2:1.

Hinh 10.4. Lan Ho diép nudi cdy mé - nhan nhan
va tao cay hoan chinh (Anh tac gid)

10.5. QUITRINH NHAN GIONG LAN PUOI CHON,
PAI CHAU TU PHOI

10.5.1. Giai doan chuin bi:

Qua lan ¢o tudi tir 8 — 12 thang sau thu phan duoc tién hanh thu hai
mang vé phong thi nghiém. Rura sach qua bing dung dich xa phong loang
dudi voi nude may sau do ngam trong con 70% trong vong 1- 2 phit, rira
sach cdn bing nude cat hip sau do tién hanh dwa mau vao trong box ciy.

Nhing qua lan vao trong cn 90% sau dé dem dot nhanh trén ngon
lira dén con (trong 5 gidy). Sau do dua qua 1én dia cdy tién hanh tach lay
phoi dura vao moi truong.

10.5.2. Giai doan tdi sinh chdi

Tién hanh diing dao. kéo, pank cdy tich 1&p vo ngoai va gat lay phdi

dura vao méi truong nudi cay:
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Moi trudmg nudi cay phdi: MS + 0.5mg Kinetin/lit + 0,5mg NAA-lit
+120mI ND/Iit + [00mg Inostollit + 1 g Peptol/lit + 7 g agar/lit. pH = 3.8.

Diéu kién phong nudi cdy: nhiét d6 phong khoang 25°C. am 46 khoang
70%, thdi gian chiéu sang 8-10h/ngay. cudng dd dnh sing 2000y,

Thoi gian nudi phdi khoang 40 ngay thay xuat mao xanh va sau
khoang 2 thang tién hanh ciy chuyén chdi sang moi trudng nhan nhanh.

10.5.3. Giai doan nhin nhanh

Cdy chuyén cic chdi tai sinh tir phdi sang mo6i trudng nhan nhanh.
Mai binh cAy tir 5- 7 chdi.

Mai truomg nhén rhanh: Knudson + 0,5mgK + 0.5mgNAA/lit + 120m!
ND/lit + 100myg Inostol/lit + 1g Peptol/lit + 7 g agar/lit. pH=5,6-5.8.

Sau 3 thang nudi cay thi cdy chuyén tiép. Khi nao thay du s6 luong
cy, lua chon nhimg cay dat tiéu chuin cay chuyén sang mdi trudng tao
cay hoan chinh.

10.5.4. Giai doan ra ré va tang kich thuwdérc cay.

M&i trudng nudi ciy: LS + 100ml NDAit + 1g peptol/it + + 0,3mg
BAPNit+ Img NAA/lit + 7 g Agar/lit + 30 g dudng/lit + 1¢ than hoat tinh/
lit. pH=5,6-5,8.

Giai doan nay kéo dai khoang 60 ngay trong phong cdy. hhi cac ciy
c6 di chat lugng tién hanh dua ra ngoai 1am quen vdi dnh sang khoang
1- 2 tuén.

10.5.5. Giai doan ra ngéi cay in vitro

Diing pank gép cdy ra khoi binh nudi cAy, rita sach agar va dudng cb
& trén ciy dé tranh cy bj nhidm nam sau khi dem trdng ra gia thé. Gia thé
tét nhit cho lan giai doan sau nudi ciy mé 14 than cii (da qua khir tring
bang thude tim).
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Hat lan dai chau trong méi trudng sau 40 ngay
Hinh 10.5a. Lan nhan giong bing nudi cdy mé té bao
(Anh tac gid)

Cay lan nudi cdy mé treng Cay lan nudi cdy mo trong giai
GD huan luyén

Hinh 10.5b. Lan nhan giong bing nudi cdy mé té bao
(Anh tac gid)
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10.6. QUITRINH NHAN GIONG VO TINH CAY HOA DONG TIEN
BANG PHUONG PHAP NUOI CAY MO TE BAO
10.6.1. Giai doan chuén bi
+ Chon vat liéu

Chon cdy me cung cap vit liéu: Cay hoa dong tién Dai Tuvét Cam
khoe manh, khdng bi sau bénh, sinh trurdng, phat trién binh thudmg duge
[ya chon lam cdy cung cip vt liéu nuoi chy.

Vat ligu nudi cy 1a nhimg nu hoa dai tir 5-10 ¢m.

+ Vo (rilng miu nudi cdy

Phuong phap xir Iy mau: dé hoa ddng tién non duge dem rua sach
bing xa phong dudi vai mrde 3 1an. Rira sach bing nude may va trang 3
lan bing nudc cat. Dem nghm trong nude cit 30 phit, loai bo cudng nu,
trang lai 3 1an bang nudc cAt v tring trong 1 cav. Sir dung HgCl, 0,1%
khir trung vai thai gian 10 phit.

Két thiic khir tring, cit dé hoa ddng tién non thanh nhiing lat mong
¢d kich thude 2mm x 2mm roi céy vao mdi tradng nudi cay khoi dong:
MS (Murashige & Skoog, 1962), bd sung 30 gram saccarose/lit, 6,5 gram
agar/lit, pH = 5,8.

Dién kién nudi céy: Nhiét dé phong cay: 25°(£2); Am d : 60-70%;
Anh sing : 2000-3000 lux, thoi gian chiéu sang 10-12 h/ngay

Sau 20 ngay nudi cdy cho ty 1& miu sdng: 58.75%

10.6.2. Tai sinh chdi
* Tao callus tir ldt cdt hoa dong tién non

Mo truong tao callus: MS + 30 gram saccarose/Lit + 6,5 gram agar/lit
+ 1.5 mg 2,4D/1, pH =5.8.

Diéu kién nudi cay: nhiét dd phong cay: 25°C; dm db : 70-80%; cuiing
d6 anh sang 2000-3000 lux, chiéu sang lién tuc 10-12h/ngay

Sau 3 tudn nudi cay, ty 1€ tao callus dat 90,42 %
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* Tai sinh choi te callus

Moi trisng nuéi cay: MS + 30 gram saccarose/lit + 6,5 gram agar/lit
+ 1,0 mg BAP/L + 0.2 mg Kinetinil + 0,1 mg NAA/l, pH =5.8.

Piéu kién nudi cay: nhi¢t d6 phong cay: 259(£2); am dé : 60-70%;
anh sang : 2000-3000 fux, thoi gian chidu sang : 10-12h/ngdy

San 12 tudn, ty 1¢ bat chdi: 36,11 %,

10.6.3. Giai doan nhin nhanh cum chdi

Str dung nhing choi sinh trudng binh thudng ¢6 day d0 than va la
(khdng bi di dang) lam vat héu céy chuyén sang mdi truong nhan nhanh.

MGi trudng nudi ciy nhin nhanh: MS + 30 gram saccarose/lit + 6.5
gram agar/lit +1,5 mg BAP/l + 15% nuoc, pH =5.8.

Diéu kién nuoi céy: nhict d6 phong cay: 25°(£2); dm dd: 60-70%,; anh
sdng: 2000-3000 lux, théri gian chiéu sang: 10-12h/ngay

Sau 6 tuan trong moi trudng nhan nhanh thu dugce hé sb nhan chdi:
7,45 lan, chdi map va xanh tham.
10.6.4. Giai doan tao cay hodn chinh

Két thac giai doan nhin nhanb, lya chon nhitng chdi hoa ddng tién
map, cuéng thAn mio tréng, fa xanh to va day <o tr 3-5 4, dai | 0-15cm
dé cay chuyén sang mdi truong ra ré.

M6i trudmng nudi cdy: MS + 30 gram saccarose/lit + 6,5 gram agar/lit
+ 0,15 mg NAA/l, pH = 5,8.

Piéu kién nudi cay: nhiét dd phong ciy: 25° (£2); Am d6: 60-70%;
anh sang: 2000-3000 lux, thoi gian chiéu sang: 10-12h/ngav.

Sau 15-10 ngay. ty 1€ bat chdi: 100 %, sb réicay: 4,26 ré, chiéu dai ré
T8 14 1.39 cm; chit luong & t6t.
10.6 .5. Giat doan va ngoi cay déng tién in vitro

Tiéu chuin cdy ra ngoi: Cay day du than, 14(3-5 14). ré, sinh trudng
binh thuong.
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Phuong phép ra ciy: Trude khi dua cdy con ra trong vao gia thé dat,

can huén luyén dé cay quen dan véi diéu kién méi trudng bén ngoai. Thoi

gian ndy c6 thé kéo dai khoang 10-15 ngay va ting cuong do vao nhimng

ngay cudi dé dat ty 1é ciy séng cao. Cay con trong binh cdy duge nra sach

nhimg phén thach hodc dudng bam vao, tiép dé ngam ciy vao nude dé
’ - a & r 3. A \ . r A
tranh hién tugng mat nudc, ro1 dem trong vao gia the.

Gid thé ra cay: hén hgp 1Cat+1dit+1trdu hun +1/4 vi sinh SG.
Diéu kién ra cdy: cay trong diéu kién nha ludi cé6 mai che. Tudi
phun suong 2 lan/ngay bang nudc sach (dm dg gia thé 75 - 85%).

Sau 30 ngay cdy song trong gid thé, ty 1 cay song va phat trién tot
thu duoc la 98,33%.

Mau sau 1 tan nudi cay Callus duoc tao ra sau 3 tuan

Sau 12 tuan Sau 14 tuan

Choi duoc tai sinh tu callus

Hinh 10.6a. Anh nhan giong hoa déng tién invitro (Anh tac gia)
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Nubdi cdy ra ré sau 2 tuan Cay trong gia thé sau 30

Hinh 10.6b. Anh nhan giéng hoa déng tién invitro
(Anh tac gia)

10.7. QUITRINH NUOI CAY HONG MON
10.7.1. Giai doan chuin bi
+ Chon vat li¢u:

Chon nhirng cdy me sinh truéng t6t di cho hoa, sach bénh dé thu
ch6i nach lam vit liéu nudi cay.

+ Vo triing vt liéu nudi céy

Khir tring so bd: Khi ldy mau vé, diing nude may rura sach nhimg bui
ban bam trén bé mat. Tiép theo diing nudc xa phong rira sach hoac ngam
trong nude xa phong 1-2 phit, trang lai miu bang nudc may.
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Sau d6 cat mau cha vao binh tam gidc sach via tring lai maun bang
nuwoc cat 2-3 lan,

Kht triing bing hoa chit: cong tac khu triing nay tién hanh trong box
chy. Ding ¢dn 70¢ trang qua miu trong thdi gian 1 phit. Uiép theo ding
dung dich NaOC1 2% dé khtr tning mdu trong thoi gian 20 -30 phut (thy
theo mau non hay pia). Két thic khir triing ta trang lai bang nudc cat vo
trang 3-5 lan.

Bing phuong phap nay ta cé thé thu duee 70 % mau song va khong
bi nhiém nam. khuan.

10.7.2. Giai doan tii sinh chéi

K&t thic giai doan khir tring ta cdy miu vao mdi tnséme tai sinh, Mbi
truomg tai sinh choi sd dung la: MS + 2 mg KI/lit + 30g duong/lit + 7g
agar/lit. pH=5.6-3.8.

Diéu kién nuai cay: nhiét dd 25°C. am dd 70-80%. Trong 10 ngayv dau.
binh mau duoc dat au trong dicu kién t3i dé kich thich hinh thanh callus.
Sau do, chuyén binh d3 hinh thanh callus ra ngoai dieu kién anh sang cd
cudmg 36 2000 lux. thii gian chiéu sang 8-10h/ngdy.

Vi diéu kién trén, sau vao mau 20-30 ngdy ta co thé thu dugc chdi
tai sinh tir callus.

10.7.3. Giiai doan nhin nhanh

Két thiic giai doan tai sinh c¢hdi. lira chon nhimg chdi sinh truong binh
thudng c6 hon 2 1a cdy chuyén sang mdi trudng nhan nhanh. Mai trudng
nhan nhanh st dung 1a: MS + 1,5 mg BAP/lit + 7g agar + 30 g duong; PI1
5,6-5.8.

Diéu kién nudi cdy: Didu kién nuéi cay: nhiét &g phong cdy: 25% am
d6: 60-70%: anh sang: 2000 lux. thai gian chidu sang: 10-12h/ngay.
10.7.4. Giai doan tao cdy hoan chinh

Lua chon nhitng chdi map, ¢6 trén 2 14 that dem cay chuyén sang méi
truong ra ré. Mai truong ra ré sir dung 1a: MS + 0,5 mg/lit IBA + 7 g agar
+ 30 g duong : PH 5,6-5,8.
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Diéu kién nudi cay: Dicu kién nuéi cay ; nhiét dd phong cdy: 25" am
do: 60-70%: anh sang: 2000 lox. thdi gian chiéu sang: 10-12h/ngay.

Sau | tuan nudi cdy, tv 1¢ ra ré dat 80%a. RE ¢6 chat luong 16t

10.7.5, Giai doan ra ngéi ciy hong mén in vitro

I uyén cdy: T.ua chon nhirng binh cay in vitro c¢6 tir 2-3 cap la that,
chicu cao 1-2 cm, ¢6 2-3 v& mép va tring dé dem ra luyén ciy. Mang ca
binh cay tir phdng nudi ciy v4 tring rangoai anh sang, dé & ché dd anh
sang tan xa. Giai doan nay tién hanh trong 10 ngay.

Cay sau khi ducc luyén trong binh cay, tién hanh ria sach agar va
dudng. Sau d6 cdy vao gia thé dat : tréu hun (ty 1¢ 1 :1). Trong giai
doan nay thudng xuyén tudi phun mir cho cdy ngay 2-+ 1dn. Sau 7-10
ngdy cdy bat diu ra la mdi va khi cdy ¢6 3-4 |4 moi thi mang trong ra
ludng dat.

10.8. QUITRINH NHAN NHANH GIONG CHUOI
10.8.1. Giai doan chuin bi
+ Chon vt liéu:

Vit lidu nudi cdy [y tir cdy con ¢é dd tudi tir 2-3 wdn tudi, ¢6 chit
lrong qua tot, nang suit cao. L.oai bo nhimg be 1a 6m & phan ngoai sau dé
dua vé phong xur [y mau.

Bo phéan dua vao nubi cay 1a md phéan sinh dinh
+ V0 tring mau cay

Rua mau so bd bang nudc may hodc nudc Ja sach, sau do rura lai mau
bang nude xa phong lodng (hoac ngim mau trong nude xa phong 1-2 phit)

Rira sach miu dudi voi nude nude may. Tién hanh loai bo nhing phin
la bao bén ngoai thuan tién cho viée tach dinh sinh trudgng thi tich chi con
lai khoang 3 ~ 4 14 bao ¢ dinh sinh truang. ding con 70% lau lai r6i cho
vao binh tam gidc sach dua vao box cay.

Dung nudc cat hap vo tring 1-2 lan trang lai sau d6 dua vao box cdy.
Sau d6, ngdm hoiic dimg con 70° lau mAu va tach 1y dinh sinh truong cé
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dudng kinh Smm. dang dao cdy hay dinh chdi dé e ché uu thé ngon, kich
thich chdi bén phat trién. V&i ki thuat st Iy man bang ¢on 70°cd thé thu
dugc 90% s mau khang bi nhiém.

10.8.2. Giai doan tai sinh chdi

Sau khtr tritng mau duge cav vao mdi trudng tai sinh chdi. Mdi trudng
thich hop cho tai sinh chdi : MS + 0,2mg BA /lit+ 0.5mg TAA+ 150 m!
nuac diradlit + 7g agar/lit + 30g duong/ lit; pH 5,6-5,8.

Didu kién nud céy: Diéu kién nudi cdy: nhiét dd phong cdy: 25 im
dd: 60-70%; dnh sang: 2000 lux, thdi gian chidu sang: 10-12h/ngay.

Sau 45 ngay choi xuat hién va vuon cao khoang 3 cm.

10.8.3.Giai doan nhan nhanh chdi

Cac chdi tai sinh trén mau duoc tich riéng ré timg chéi mot, mbi
chdi lai diroce tach 14 bao va huy dinh sinh truong va ciy vio méi trrong
nhan nhanh,

Mai truomg nhan nhanh: MS + 2mg BA/lit + 0.5mg TAA/lit + [ 50 ml
nude diradlit + 7g agar/lit + 30g duong/ lit; pH 5,6-5.8.

© Sau 30 ngay tir mot choi don phat trién thanh mét cum chdi. Hé s6
nhan c6 thé thu duoc 14 5/4in cay chuyén,
10.8.4. Giai doan tao cay hoan chinh

Teude khi chuyén ra mé1 truong dat, mdi chdi con duge tich ra riéng
ré, cdy trén mof trudsng ra ré. Moi truong ra ré: MS + 0,2mg BA + 0,5mg
TAA + 15% ND + 7g agar/lit + 30g dudmg/ lit + 1g than hoat tinh/it. pH
5,6-5.8.

Sau 30 ngay cay chdi con cé than 14 phat trién manh mé c6 thé ra ngéi.

10.8.5. Giai dogn ra ngdi ciy chubi in vitro

Trong giai doan nay cay chudi con trong binh tam giac dugce ddt trong
diéu kién binh thudmg cé nhiét do thap. thoang mat, cé do am caa, dnh
séng khéch tan... nhim muyc dich thuin hoa dan dan cay chudi invitro.
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Cay chudi con nudi cav md dugc (3 sach agar, dudng, chuyén ra va
cay trén ]uon; wom, ¢o chira xo dua. Day 1a giat doan trung gian uma
phong thi nghiém va dira cav ra di¢u Kicén tu nhién. Cay con duoc giir Am
va phun thudc kich thich ra r&. Sau 15- 20 ngay, cay con ra ré, phat trién
than ré manh mé& va dat chidu cao S - 7 cm.

10.9. QUI TRINH NUOI CAY PHOI CAM QUYT

I.am sach bénh virus cho vuon cdy an qua thuéc ho cam chanh dang
14 nhu cau Jén ddi véi moi nhu cau trén thé gidi. Trong khi chua o duoc
nhiing glonn khang virus thi viéc tao ra nhung khu viron cdy me sach virus
dé cung cip mit ghép va canh chiét 1a van dé cap thiét, Tao phoi trong
nudi cav phoi tim, nudi chy dinh sinh trudng dang duge 4p dung rong rai
va ¢6 hi¢u qua cao trong viéc {am sach béng virus ddi v&i nhiéu loai cay
trang khéc nhau.

Trong truong hop cy an qua lan nam, k{ thudt ghép dang chiém vi
tri hang dau trong nhan gidng vi két hop dige kha ning chdng chiu cua
gde cay hoang dai (gdc ghép duoe trong téi sinh tir phoi) véi vu diém ning
suat va pham chat cua mat ghép. Tuy nhién, ghép theo k¥ thuat truyén
théng, do thdi gian trdng gdc ghép kéo dai va kich thuac mit ghép kha
Iém, nén virus ¢ thé lay truyén. Bén canh dé thi ky thuat nudr ciy phoi
muc dich ctru phoi trong tradmg hop lai gifra cac loai vai nhaw d ciru duoc
hang loat cic hat lai. K§ thuit vi ghép, nudi cdy ctru phdi lai xa giita hai
loai cam quyt da gép phan tao nén nhimg tép doan gidng cay ¢6 mii hoan
toan sach bénh, tao ra cic con lai ¢6 chat luong lam nguyén liéu cho san
xuat dai tra.

10.9.1. Giai doan chuin bi

Chon nhitng cdy sinh truéng phat trién khoe manh, Thu héi nhiing
qua cam quyt dugc hinh thanh sau 3 thang thu phén.

Tién hanh nra qua dudi voi nuée may bang dung dich xa phong lodng
sau d6 lau qua cdn 70° va dua vao box chy, tich ldy hat non, boc vo lua cua
hat rdi dua vio mdi truong nudi cdy phoi. Hat cam quyt dwoe ndm trong
I&p vo qua day day la moi trnedng hodn toan vo trung 1én khong can phai
khtr tring.
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10.9.2. Giai doan nuéi cay phdi non
M5i trudng nudi cdy cam quyt: MT + 20 g dudng + 7g agar. pH 5,8.

Dicu kién nudi cdy: Nhiét do phong 25°C, dm d6 70%. trong diéu
kién tbi.

Sau 3 tuan trong binh nudi chy, chdi dugc tai sinh tir phdi non thi
chuyén sang moi trudmg ¢6 cudng dd nh sang 2000 [ux va thai gian chiéu
sang lién tuc 8-10h/ngay.

10.9.3. Giai doan tao ciy hoan chinh

Choi sau khi d3 tai sinh tir phdi non chuyén sang méi truong ra ré tao
cay hoan chinh. Mbi tnrmg ra ré : MS + 30 g dudng/lit + 7g agar/lit + 0,5
mg NAA/it. pH 5.8.

Diéu kién nudi cdy: nhiét do phong 25°C, am dd 70%, curong do chiéu
sang 2000 lux. thai gian chiéu sang 1ién tuc tir 8-10 h/ngay.

Sau 4 tuan trong binh nudi cdy, cay sinh trudng tét voi diy di thin,
l4, ré.
10.9.4. Giai doan ra ngai ciy con invitro

Ciy trong dng nghiém c6 bo ré phét tridn manh m& va rat khog, vi thé
khi chuyén cay ra dét ré séng. Trude khi dua ciy ra phai rira that sach agar
dé ba ré khang bi nhiém nidm. Dit phan 1am bau nén khir ring dé tranh
gly lay nhiém bénh. Nhiing ciy nay s& la ngudn nguyén liéu dau dong nén
tréng trong khu vire cach ly.

10.10. QUI TRINH NUO1 CAY PHOINGO
10.10.1. Giai doan chuin bi
+ Chon vat liéu:

Vit liéu 1a bép ngd lai F1. Chon nhitng bap to. hat déu, phdi kich
thude 0,8 - 1,5 mm, khdng bi sdu bénh.

\ \ x as X
+ Khir triing mau nudi cay:
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Sau khi Liy bip vé, tach ba 2-3 16p 14 bao bap. Bua bip vao boc cdy,
ding ¢dn 70" lau sach 14 bao bap. Dung tay bac lan ot timg 16p 1a bao
bap con lai. V§i phuong phap khir tring nhur trén ¢ thé thu duoe 100%
mau sémg va sach nim. bénh.

10.10.2. Giai doan tai sinh chdi

+ Téach phdi va vao mau chy

Diing dao cdy tach ting hat ngé. Wich phdi ra khoi hat, dat phdi mai
tich ra [&n mdi trudng nudi cav. Phdi tach phai nguyén ven, khong bi dap
nat, khang bi nhiém nam khuan.

Mai truémng vao mau: MS + 1.3 mg 2.4D/it + 60g dudmg/lit + 7g agar/
Iit. pH=5.6-5.8.

Sau khi vao miu 11 7 - 12 ngay, mia bat déu hinh thanh callus.

Dicu kién nudi céy: nhiét 46 phong cdy : 250C, am 46 : 70-80%, tao
calus trong dicu kién bong tdi.

+ Tat sinh chdi tor callus

MG truomg thich hap cho tai sinh chdi : MS + i mg/lit NAA + {mg/lit
K + 7g agar + 60 g duong, pH 5.6-5.8.

Didu kién nuoi cdy: nhiét do phong cdy : 25°C. dm d6 : 70-80%, 4nh
sang : chidu sang lién tue | 2h/ngay, cudmg dd anh séng 2000 lux.
10.10.3. Giai doan nhin nhanh choi

Sau khi hinh thanh, callus duoc cay chuyén sang moi trudmg tai sinh
chdi. Mai trirdmg tai sinh chdi la; MS + Tmg NAA/lit + 1,5mg BAP/it +
7g agar + 60g duong, pH 5,6-5,8.

Didu kién nudi cay: nhiét d6 phong cay : 25°C, 4m d6 : 70-80%, anh
sang : chidu sang lién we 12h/ngay, cudng dd anh sang 2000 fux.

10.10.4. Giai doan tao ciy hoan chinh

MSi trusong thich hop cha chdi ra ré 13 MS + 0,2 mgBAP/lit + 7 g
agar + 60 g duong, pIl 3.6-5,8.
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Diéu kién nudi cay: nhiét do phong cdy : 25°C, am do: 70-80%., anh
sdng: chiéu sang lién tuc 12h/ngay, cudmg dd anh sang 2000 lux.

Sau 7 - 10 ngay ré m&i bat dau xuit hién

10.10.5. Giai doan ra ciy ngé in vitro

Trong thoi gian cudi binh cay dirge dit trong diéu kién binh thuong c6
nhiét do thap, thoang mat, c6 dd am cao, dnh sang khéch tan... nhim muc
dich thuan hoa din dan cay ngd invitro.

Khi cay con c6 tir | 1a tré 1én tién hanh chuyén ciy ra bau dit : triu
hun (1:1). Sau khi da chuyén cay ra biu, bau cay dugc dat trong nha kinh
¢6 cudmg do chiéu sang 2000 - 2500 lux. Sau khi trong ra bau dat khoang
5 -7 ngay sau cay bit dau bén ré va ra la moi

Khi cay ¢6 2 - 3 la tién hanh chuyén cdy trong ra luéng. Sau 60 - 70
ngay cdy trd c&. Khi chuyén ra dét dat 100% s cay sdng va cho bap

Bap ngo lai F1 lam vat liéu Mbé seo hinh thanh tir phéi sau 20 ngay

Hinh 10.7 a. Cay ngé duoc tao tif nudi cay phéi
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Cay ngd trang mai trudng Cay con réng Bap cla cay ngd nudi
raré 15 ngay trong nha lugi cay mo

Hinh 10.7 b. Cay ngé dugc tao tif nudi cay phoi
(Anh tac gia)

10.11. QUI TRINH NUOI CAY PHOI SOMA PAU TUONG
10.11.1. Giai doan chuin bi

+ Chon vat liéu:

Chon nhirng qua dau tuong co tudi tir 15 - 20 ngay, lanh lin, khong bi
nam bénh. B3 phin dua vao nudi cdy |a manh 1a mam hat non

+ X1t ly so bo:

Rira qua diu twong dudi voi nude nhim loai bé toan by phan dit, cat,
bui dinh trén qua. Tiép theo nra lai qua dau tuong bang nudc xa phong
(hodc ngdm trong nude xa phong 1 - 2 phat) va rira lai miu bing nudc
may, sau dé cho mau vao vao binh tam giac sach, trang lai mau bing nudc
cat2 -3 lan

Trong xir Iy so b phai loai bo dugce hét dat, cat va bui ban bam trén
qua nhung khéong dé qua dau twong khéng bi dép, nat.

+ Khir triing méu:

Trang mau bing nudc cit hip vé tring 1 - 2 lan sau d6 lic mau trong
dung dich con 90°vai thévi gian 1 phut. Tiép theo ding dung dich NaOCl
1% dé xir Iy mau, thiri gian khir tring khoang 20 - 30 phut (tity theo mau
non hay gia). Dé tang thém hiéu qua khir tring mau ¢6 thé cho thém 1 -2
giot Tween 20 vao dung dich khir tring. Két thiic khir triing trang lai bing
nude cat tir 3 - 5 lin dén khi hét bot.
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Vai cach khir tring trén ta ¢6 thé thu duce 100%6 mau séng khdng bi
nhiém nam. khuan.

10.11.2. Giai dogn tai sinh choi

Dé tai sinh chdi dau wromg tir manh 14 man dau tuomg, trong nudi cay
phoi sorma dau tuong phai tras qua cac gial doan sau:

+ Giar doan tao md seo:

MGi truomg nudi cdy: MS + B3 vitamins + 6g aganilit + 30g duong/lit
+40 mg 2,4D / lit, pH=3.6 - 5,8.

Diéu kién nudi ciy: Sau khi cdy chuyén sang mdi trudng tao chdi.
mau duoc dit trong phong nudi cdy, nhiét d6 phong nudi cay 25°C (£ 2),
A 4m 60 - 70%. Sau 6 - 8 tudn nudi cdy 100% sb mau hinh thanh mé seo.

+ Giai doan hinh thanh phdi soma

M&i truomg thich hop cho hinh thanh ph6i soma: MS + BS vitamins
+ 6g agar/lit+ 30g duong/lit + 5SmM asparagine + 20 mg 2,4D/ lit, pH =
5.6-35,8.

Sau khi chuyén sang méi trudmg tao phéi soma, man dugc dat trong
phong nudi cy, nhigt dd phong nudi cdy trung binh 25°C (+ 2), &m dd 60-
70%. thdi gian chiéu sang 16 h/ngay, cudng dd chiéu sang 2500 lux. Thai
gian nudi ciy trong moi trudng tao phdi soma tir 2 - 3 tuan.

+ Giai doan tai sinb choi

M&i truong thich hop cho tai sinh chdi : MS + B3 vitamins + 6g agar
+ 60g duong + 5 g than hoat tinh/ lit; pH = 5,6-5.8.

Sau khi cdy chuyén sang mdi truong tao choi. mau duoc dat trong
phong nudi cdy. nhigt do phong cay: 25°C (£ 2), am do 60-70%. thesi oian
chiéu sang 16 h/npdy, cudng dd chiéu sing 2500 lux. Thoi gian nubi cdy
trong moi truong tai sinh chdi by 3 - 4 tudn,

10.11.3. Giai doan tao cay hoan chinh

Méi trudmg thich hop raré: MS + BS vitamins + 6g agar + 30z dudmg
+ 1,5 mg BAP + 0,1 mg NAA/ lit, pH 5.6 - 5.8.
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Sau khi cdy chuyén sang méi truomg ra ré, binh nuéi cdy duge dat
trong phong nudi cay ¢o nhiét dot trung binh 25°C, am do 60 - 70%. thoi
gian chiéu sang 16 h/ngay, cudmg dd chicu sang 2500 Jux. Sau 7 - 10 ngay
ré mdi bat dau xudt hi¢n

10.11.4.Giai doan ra cay in vitro

Gia thé trong ciy: Khi cay con ¢6 tir | 14 tror 1én tién hanh chuyén cdy
ra bau co gid thé la cat vang. Sau khi da chuyén cay ra biu, bau ciy duge
dat trong nha kinh co cudmg do chiéu sang 2000 - 2500 lux, am do dat
luoén dat 80%

Sau 7 - 10 ngay cay bat dau ra 1a mai

VAt liéu nudi cay Cam Ung tao mo seo trén D40

Hinh thanh phéi somatrén D20 Tai sinh chéi trén M6AC

Hinh 10.8 . Nuéi cay dau tuong tif té bao soma
(Anh tic gia)
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10.12. QUI TRINH NUO1 NOT LA MAN CAY PAU TUONG
10.12.1. Giai doan chuin by

+ Chon vat liéu:

L& mam hat ddu tuong

+ Xur Iy so ba:

Rura qua dau tuong dudi voi mrde nham loai bo toian bd phin dat. car,
bui dinh trén qua. Ticp theo rira lai qua do tuong biang nudc xa phong
(hodc ngam trong nude xa phong 1 - 2 phit) va ria lai mau bang nuéc

may, sau do cho mau vao vao binh tam gidc sach. trang lai mau bang nudc
cat2 -1 lan

Trong xir [y so bd phai loai bd duge hér dat, ¢t va bui bén bam trén
qua nhung khong dé qua dau trong khong bi dap, nat.

+ Khit triang mau:

Trang man bing niurde cit hap v tring | - 2 1an san do Tac méu trong
dung dich con 90° véi thiri gian | phat. Tiép theo ding dung dich NaQCl
15% dé xur ¥ man, thai gian khir tring khoang 13-15 phiit. Dé ting thém
hiéu qua khir tring mau ¢6 thé cho thém 1 -2 gior Tween 20 vao dung dich
khir tring. K&t thac khir triing trang lai bang nude cit tir 3 - 5 1an dén khi
hét bot.

Vi cach khir triing trén ta cd the thu dirge 100% mau séng khong bi
nhiém ndm, khuan.
10.12.2. Giai doan tii sinh chéi

+Nubdi cdy nay man:

Mbi trudng nudi cdy; MS + BS vitamins + 6g agar/lit + 30g dudng/
lit, pH=5.6 - 5.8.

Diéu kién nudi cdy: San khi cdy chuyén sang méi trudng tao choi,
mau duroe dat trong phong nudi cdy, nhiét d6 phong nudi cly 25°C (+ 2),

dd am 60 - 70%. Sau 3 - 5 tuan nudi cAy 100% s6 mau nay man.

+ Tai1 stnh chol:
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17at du tuong sau khi ndy mam trén mdi trudng MS 3-35 ngiy dugc
str dung lam vat lién nudi cdy ta) sinh chdi. Dung dao cat bd tru dudi va
tru tréa 14 mam, chia [am hai phdn co chaa % chdi dinh (mi phan 14 mot
manh |4 mam), cdy vao moi trudng tai sinh.

Mai trusng tai sinh chdi: MS + BS vitamins + 1,5mg BAP/lit + 6g
agar/lit + 30 g dudng/lit, pH=5.6-58.

Dicu kién nudi cdy: Sau khi cdy chuyén sang moi trudng tao chdi,
mau doc dat wong phong audi cay, nhidt do phong nudi ciy 25°C (£ 2).
dé am 60 - 70%.

+ Kéo dai chdi:

Mobi truong nudi cdy: MS + BS vitamins + 1,5mg BAP/1 + 0.5 GA3/
lit + 6g agar/lit + 30 g duong/lit, pH=5,6-5,8.

Bidu kién nudi cdy: Sau khi cdy chuyén sang méi truomg tao chdi,
miu duoc dit trong phong nudi cdy, nhiét 46 phong nuéi cdy 25°C (+
2), 46 am 60 - 70%, thoi gian chiéu sang 10h/ngay. cuong do chién sang
2000lux

10.12.3. Giai doan tao ciy hoan chinh

Mbi trudng nudi cdy ra ré: MS + BS vitamins + 0,1mg NAA/I + 6g
agar/lit + 30 g dudng/lit, pH=5,6-5,8,

Diéu kién nudi cay: Sau khi ciy chuyén sang méi tromg tao chdi,
méu duoc dat trong phong nudi ¢y, nhiét dé phong nudi cdy 25°C (+
2), o 4m 60 - 70%, thoi gian chiéu sang 10h/ngay cudng d6 chiéu sing
20001ux. '

10.12.4. Giai doan ra ngoi cay ddu twong in vitro

Trude khi dua cdy ra ngoai can luyén cdy thich nghi din véi diéu
kién ben ngoai, thoi gian tir 7-10 ngay.

Khi ciy con cao khoang 4 -5cm tréy 1én ¢o 14, ré day da tién hanh
chuyén cay sang chau dat va tréng trong nha kinh, nha eéi.

Gid thé tdt nhat cho ra cay : cat hoac cat + trdu hun (tyle 1:1). Ty l¢
cdy séng sot trén 95%
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Nubi cdy tai sinh chdi tif nét [d mam Nudi cdy kéo dai chdi trén moi truang
(sau cay 3 -4 tuan) (th&i gian nudi cdy 4 tuan)

Ra ré tao cay hoan chinh Ra cay

Hinh 10.9 . Hinh anh nuéi ciy nét 1a man cay dau tuong in vitro
(Anh tac gia)

10.13. QUI TRINH NUOI CAY DINH SINH CAY LO HOI

Cay Lo hdi (Aloe vera L.) hay con dugc goi la cay Nha Pam, la loai
cdy dugc liéu duge dung trong ca Pong y va Tay y. Trong cdy Lo hi ¢d
chét dong dinh (gel) chira cac chét ¢6 hoat tinh sinh hoc, cic a.a, vitamin,
chat khang sinh (V3 Thanh Thai, 1962; Afzal, Ali, Phami, 1991).

Nhirng nim gan day, chét gel chiét rat tir cdy Ld hdi duge dung nhiéu
trong cac nganh cong nghé duge pham, héa my phdm nhu: Kem thoa 1én
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da, thube vién hay thude md dé tri bénh, st dung truc tiép chat gel c6 trong
la tuoi dip mat dudng da, lam nude udng... nén cdy Lo hdi ngay cang
duge nhiéu ngudi quan tam (P& Thanh Héi, 1977; Anshoo, Singh et al,
2005). Chinh vi |2 dd. tang cudng phat trién viing nguyén liéu cay Lo hdi
Ia viéc nén lam. Tuy nhién, cdy L6 hoi rat kho nhan gidng bang hat, ngudi
dan thuémg nhin giéng bang phwong phap tich chéi, phuong phap nay
don gian nhumg cho hé s6 nhan gidng khong cao, ciy dé bi gia héa, sirc
song thip nén khong thé san xudt duoc sb lugng 16n cdy gidng theo Qui
md cong nghiép (Manh Tung, 2004). Vi phuong phap nhan gidng bing
k¥ thudt nudi ciy mé té bao trong mot thoi gian ngin cung cAp du sé lugng
cdy gibng chét lugng tt, ddng thai gidng nhau vé hinh thai, di truyén.

10.13.1. Giai doan chuin bi

+ Lua chon mau

Vit lidu nuéi cdy la dinh sinh trrdng dugc tach tir nhimg cay khoe,
sinh truéng phat trien nhanh.

+ Khir tring mau

Sau khi thu mau vé tién hanh loai bo nhimg phan khéong can thiét sau
do rira sach mau bing dung dich xa phong lodng. Sau d6 khir triing so bd
bang con 70% trong thai gian 2 phut. Trang lai bing nudc cat roi dua vao
ti cdy vo triing.

Trong tii cdy vé trung, sir dung HgCl,0,1% khir tring mau trong thoi
gian 7 phit. Roi trang sach bing nudce cat (3 — 5 lan) trude khi cdy vao
moi truong.

10.13.2. Giai doan tai sinh chdi

Choéi sau khi da duge khir tring dung dao, pank cay tach dinh sinh
truomg ¢6 duong kinh 0,5mm sau do dua vao maoi trudmg nudi cfly tao choi.

Maoi truomg nudi cdy dinh sinh truéng cdy 16 hoi:
MS + Img BAP/it + 7 g Agar/lit + 30 g duong/lit. pH = 5,8.

Sau khi dua mau vao mdi truong nudi cAy téi sinh chdi, dua mau vao
nudi cdy trong phong nudi ciy: nhiét d6 phung wwdi cdy 25°C (£ 2), do am
60 - 70%., thori gian chiéu sang 10h/ngay, cudng do chiéu sang 2000lux
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Thai gian dé trong anh sang phong kéo dai 3 wan sau khi chdi phat

trién c6 chiéu dai 2 cm thi tién hanh chuyén sang moi trudng nhan nhanh.
Lucu ¥ DSi v6i dinh sinh truang cdy 16 hoi khi tach phai ché dao cay,

pank cdy ngudi.

10.13.3. Giai doan nhan nhanh

Mau sau khi tai sinh ¢6 chiéu cao 1-2cm thi tién hanh chuyén sang
mdi trrong nhan nhanh dinh sinh truong.

Moi trudng nudi cay: MS + 3mg BAP/Iit + 7 g Agar/lit + 30 g dudmg/
lit, pH 5.8.

Giai doan nay kéo dai 40 — 45 ngay tach cac chdi dua sang méi trudmg
nhén chdi. Khi nao ¢6 du sé luong chdi di Iém thi tién hanh cay chuyén
sang mai truomg ra ré.

10.13.4. Giai doan tao cay hoan chinh

Tach cac chdi ¢6 di s6 lugng sang médi trudmng ra ré. mdi binh nudi cdy
dat 5 chdi . Moi truong ra ré: MS + Img NAA/lit + 0,5mg BAP/lit + 7 g
Agar/lit + 30 g duomg/lit + 1g than hoat tinh/lit. pH=5,8.

Sau 20 ngay nudi cdy ré ra day du thi tién hanh chuyén ra luyén céy.

10.13.5. Giai doan tao ra ngéi cay 16 héi in vitro

Trude khi dua cdy ra ngoai can luyén cay thich nghi dan véi diéu kién
bén ngoai. thoi gian tir 7-10 ngay. Tién hanh dua ciy con ra ngoai gia thé
cat + trau hun, Ty 1€ cat : trau hun 1a 1 :1.

Hinh 10.10 . Anh nhan giéng cay 16 héi (Anh tic gia)
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10.14. QUI TRINH NHAN GIONG CAY BA K(CH BANG PHUONG
PHAP NUOI CAY MO TE BAO

10.14.1. Giai doan chuin bi
+ Chon vat liéu:

Chon nhitng cay choi, cay ddu dong da qua khio nghiém. Tré hoa ciy
gidng cung cAp miu cho qua trinh nudi cAy bang cac bién phap ki thuat
tac dang chat sat gdc.

Vit lidu nudi cay 1a chdi ndch lay tir ey gidng c6 doi tudi ur 1-2
nam tudi.

+ Vo tring mau:

Rira mAu: Risa miu so bd béng nude may hodc nudc 13 sach, ria hoac
ngam (1-2 phiit) mau bang nudc xa phong. Rira lai man bang nudc may.
Sau d6 cat miu cho vio binh tam giac sach va trang tai mau bang nudc it
2-3 lan. Miu <au rtr khong dé bi dip. sudc hay bién dang. Mau duoc rira
sach xa phong (khéng con bong bong khi lic trang mau).

Khu tring mau: Sau khi rira mang mav vao box cdy va trang lai
[- 2 tan bang nudc cat vé trimg. Tiép d6, trang qua miu bang dung dich
cdn 70°trong 1 phit. Diing dung dich HgCl, 0,1% khir trung trong 5-7
phitt cho mau non va 8-10 phat cho mau gia. Trong thai gian khir tring
tién hanh l4c mau va gifr cho mAu chin trong dung dich chét khir trimg.
Két thiic khir triing trang sach hoa chit khr triing bing nudc cat vo trung
5-7 lan.

V&i k¥ thuat v tritng vat liéu nudi cdy trén ta cé thé thu duoc khoang
75% mau sdng va sach bénh.
10.14.2. Giai doan tdi sinh choi

Moi trirdong nudi chy tao chai 13: MS" (MS ¢é b xung mo! 6 vitamin) +
0.3mg BAP/lit + 30g duong/lit + 6.0g agar/Iit ; pH 5.8.

Diéu kién nuéi cly: Nhiét d6 phong cay 1a 25°C (= 2), 4m db : 60-
70%. thoi gian chiéu sang 10-12h/ngay. cudng db dnh sang 2000 lux.

Sau 30-35 ngay thi hinh thanh chdi
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10.14.3. Giai doan nhéin nhanh chéi

Sau khi chdi hinh thanh ta cir sit cudng chdi, bo di phin doan canh cii
va cdy chuyén sang moi trudng nhén nhanh.

Méi trudng nhan nhanh choi : MS + 0,5 mg BAP/lit + 0.1 mg [AA/lit
+ 6,0g agar/[it + 30g dudny/ lit: pH $.8.

Didu kién nudi cdy: Nhidt dg phong cdy 1a 25°C (£ 2), am dd: 60-70%,
thoi gian chiéu sang 10-12h/ngay, cuong dd anh sang 2000 lux.

10.14.4. Giai doan tao cay hoan chinh

K ét thiic giai doan nhan nhanh, ltra chon nhitng chdi sinh truéng, phat
trién binh thudng (khong bi di dang) cdy chuyén ra mai truomg ra ré.

Mbi truong ra ré: 1/2 MS™ +0,25mg IBA/lit + 5g agar + 15 g dudng/
lit; pH=5,8-6,0.

Diéu kién nudi cdy: Nhiét di phong cdy la 25°C (+ 2), 4m d9 : 60-
70%, thoi gian chitu sdng 8-10h/ngdy, cudng dd anh sang 2000 lux.

10.14.5. Giai doan ra ngoi ciy in vitro

Lue chon nhiing chdi co fir 2-3 cap 14 that, chiéu cao tir §-2 cm, ¢6 tir
2-3 & mip, tring mang ra luyén cdy. Pua binh chdi ra ngoai anh sing, dé
& ché do anh sdng tan xa st 1y dé luyén cay. Thii gian luyén cay khoang
10 ngay.

Sau khi luyén cay. gip cdy ra khoi binh nudi cay. rira sach agar va
duéng bam vao, khir tring bang thude tim 1% va trong trong gia thé. Gia
thé sir dung cé thé 13 cat hoic bau dat.

Ty 1€ séng cha cay sau ra ngdi dat 85-90%.

Céy trong ra dat sau 7 ngay thi thich nghi voi diéu kién bén ngoai.
Sau 3-4 thing cdy cao 30-40 cm va co thé mang trdng ngoai déng rudng.



286 | Nudi city mé 1é bao thie viit

_"___. s Vil N

Cay dau dong Tao chdi Vao mau Nhan nhanh chdi s
cung cap vao mau sau 35 ngay au 45 ngay nudi cay
chéi vao mau Nudi cdy

Dam hom than Chéi Ba kich Nhan nhanh Ra ré chéi
Ba kich tim cayraré chél sau 45 ngay Ba kich tim
sau 50 ngay sau 1thang nudi cay

Hinh 10.11. Anh nhén giéng ba kich bing nuéi cdy in vitro
(Anh tac gia)

10.15. QUI TRINH NUOI CAY CAY SONG MAT
10.15.1. Giai doan chuén bi
+ Lura chon vat li¢u

Chon nhirng gidng tir nhitng cdy chdi, cdy diu dong da qua khao
nghiém

Vit liéu nudi cay lay tir ci hoac hat cua cay gidng cd dd tudi tir 1-3
nam.

+ Str ly vo tritng miu:

Rira miu: Rira mdu so by biang nude may hodc nude 13 sach va Rira
mau hodc ngam (1-2 phat) bang nudc xa phong. Sau dé rira lai miu bang
nude may, cho vao binh tam giac sach va trang mau bang nudc cit 2-3 lan.
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Miu sau rir khong dé bi dfip, sudc hay bién dang. Mau duoc rira sach xa
phong (khong con bong bang khi lac trang mau).

Khtr tring mAu: Sau khi nra mang miu vao box cdy va trang lai 1- 2
[an bing nudc cat v tring. Tiép do, trang qua miu bang dung dich con
70%rong 1 phut. Dung dung dich HgCl, 0,1% khir trung trong 10 phut cho
mau non va 13 phit cho mau banh té. Trong thoi gian khir trang tién hanh
lic mAu va gitr cho mAu chin trong dung dich cht khir tring. K&t thiic khir
triing trang sach héa chét khir triing bang nudc cit vd triing 5-7 lan.

Vi k¥ thuat vo tring vat liéu nudi cdy trén ta co the thu duoc
khoang 75% mau sbng va sach bénh.

10.15.2. Giai doan tii sinh chdi

Dé 141 sinh chbi tir vat liéu nudi cdy la ci song mat, phai trai qua 2
giai doan:

+ Tao callus ;

Mau sau khir trimg duge mang cdy vao mdi trirdng tao callus. Mbi
trudmg tao callus thich hop cho ¢t Song mat 1a : MS + 0,5 mg BAP/1 + 0,2
mg Kinetin/14+0,2mg 2,4-D/l1+ 100mg Ino/[+100mg casein/l 30g dudng/I+
S,5g agar/l, pll 5,6-5.8

Biéu kién nudi cdy tao callus: Diéu kién nudi cé'\y: Nhiét d6 phong
cay la 25°C (= 2), dm do : 60-70%, thoi gian chiéu sang 10-12h/ngay,
cudng do anh sang 2000 lux.

Sau 15-20 ngay callus duge hinh thanh vdi chat luong tét.

+ Tao chdi:

Sau khi callus duoc hinh thanh, cit bo phan bi tham den (phan miu
khdng tao callus ma bi hoat), céy vao mai trudmg tao chdi:

Mbi trudmg nudi cdy tao chdi: MS + 0,6mg BAP/ + 0,15 mg TAA/
I+1mg VTM C /I + 30g dudng/l + 100mg Ino/I+100mg Casein/I+6g agar/],
pH 5,6-5.8.

Diéu kién nudi cdy tao callus: Diéu kién nudi cay: Nhiét dé phong
cay 1a 25°C (¢ 2), am &6 : 60-70%, thoi gian chiéu sang 10-12h/ngay,
cudng do anh sang 2000 lux.

Sau 30-35 ngay nudi cay callus bat diu tao chbi mai.
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10.15.3. Giai doan nhin nhanh chéi

Sau khi chdi duoc hinh thanh, tién hanh Iua chon nhiing chéi sinh
trudng phat trién binh thuong khdng bi di dang dé cdy vao moi truong
nhan nhanh. Mai truong nhan nhanh tot nhét 1a: MS + 0,6 mg BAP/lit +
0,15 mg TAA/I+0.3mg Kinetin/l + 6.0g agar + 30g duong/ H 50mg Ino/l+
50mg Casein/l, pH 5,6-5,8.

Diéu kién nudi cdy tao callus: Dién kién nudi cay: Nhiét d6 phong
cay 1a 25°C (£ 2), 4m d6 : 60-70%, thdi gian chiéu sang 10-(2h/ngiy,
cuong d¢ anh sang 2000 lux.

Sau khoang 30 ngay nhin nhanh ta lai ciy chuyén moi trromg | lan

10.15.4. Giai doan tao ciy hoan chinh

Trong giai doan ndy tién hanh kich thich chéi ra ré. Mai trudng nudi
céy ra ré thich hop 12: MS + 0,4 mg BAP/1 + 0,15 mg JAA/l + 5,5g agar +
30g dudmg/|, pH 5.6-3.8.

Diéu kién nubi cdy: Didu kién nudi cdy: Nhiét do phong cay 13 25°C
(£ 2), am do : 60-70%. thdi gian chiéu sing 10-12h/ngay, cudng do anh
sang 2000 lux. Sau 30 ngay nudi cy, 100% chdi ra ré.

10.15.5. Giai dean ra ngbi.

[.ya chon cdy c6 tir 2 cip a that, chiéu cao 1-2 cm, ¢6 2-3 ré map va
trang dua ra ngoai anh sang, dé dudi 4nh sang tén xa dé luyén ciy. Thoi
gian s ly luyén cdy trong thai gian 10 ngay la tdt cho cay thich nghi trudce
khi cdy vao gia thé la cat hodc bau dit, ty 18 sdng 12 85-90%.

Sau giai doan luyén cay trong binh nudi cy, cdy duge rira sach va
khir tring bang thude tim 1% truée 1 ngiy cdy ciy ma vio biu cat va dat
trong nha kinh. Sau d6 1 tuin cdy vao bau dit. Sau 2 thang cay cao 20-30
cm c6 thé dem di trf‘)ng.
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Song mat sau 25 ngay Song mat sau 25 ngay Song mat nubi cay
nudi cay trong méi truéng nubdi cay trong méi trugng trong moi trudng nhan
tao Callus tao chéi nhanh chéi sau 20 ngay

Hinh 10.12a. Anh nhan giéng Song Mat
bing phuong phap nubi cdy mé Té Bao (Anh tac gia)

Song mat sau 30 ngay nudi Song mat sau 30 ngay Ra ré choi Song Mat
cay trong moi truding nhan nudi cay tién ra ré sau 10 ngay nuéi cay
nhanh chéi sau 20 ngay

Hinh 10.12b. Anh nhén giéng Song Mat bing phuong phap
nubi cdy mé Té Bao (Anh tac gia)

10.16.QUI TRINH NUOI CAY KEO LAI
10.16.1. Giai doan chuén bi
+ Lua chon vat liéu

Chon nhimg cdy chdi, cdy diu dong di qua khao nghiém hay chon
nhimg dong nhap néi cé trién vong

Tré hod cdy gidng cung cidp miu cho qua trinh nudi cay bing cic bién
phép k¥ thuit tic dong chat sat gde va khoanh vo véi chiéu cao 1,3m.
Vit liégu nudi cy lay tir cay gidng c6 déi tudi tir 1-2 nam tudi

a - 5 as A . - - . . A .- -
B¢ phéan dura vao nudi cdy 1a md phan sinh dinh doi véi Keo lai
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+ Sir Iy va tring mAu:

Rura mau: Rira mau s bd b:"mg nudc may hodc nudce |3 sach va Rua
mau hodc ngam (1-2 phut) bing nude xa phong. Sau do ria lai miv bang
nude may, cho vao binh tam giac sach va trang mau bang nudc car 2-3 tan,
Miu sau rira khong dé bi dap. swic hay bicn dang. Mau dugce ria sach xa
phong (khdng con bong bang khi lic trang miu).

Khir triing mau: Sau khi rira mang mau vao box ¢y va trang lai [- 2
lin bang nudc cit vo trang. Tiép do. ing qua miu bang dung dich con
70"trong 1- 2 phut. Dung dung dich HgCl, 0,1% khu tring trong 5-7 phiit
cho mAu non va 8- 10 phut che mau banh . Trong thai gian khir triing tién
hanh Jic mau va gitr cho miu chin trong dung dich chat ki tring. Ké1 thic
khir trang wang sach hoa chat khir tring bang nudc cat vo tring 5-7 lan.

Vi ky thuat vo trang vat liéu nubi cdy teén ta ¢o thé thu dge khoang
75% mau séng va sach bénh,

10.16.2. Giai doan tai sinh choi

Sau khi callus duge hinh thanh, ¢it bo phan bi tham den (phan mau
khéng tao callus ma b hoai), cay vao mdi trrdng tao chdi:

Mo trudng nudi ciy tao chdi: MS + 0.3mg BAP/lit + 30g dudng/lit +
6g agar/lit ; ptl 5.6-5.8

Didu kién nudi cav tao callus: Didu kién nudi cay: Nhiét do phong
cay 12 25°C (£ 2}, am 4o : 60-70%, thai gian chiéu sang 10-12h/ngay.
cudng d6 anh sang 2000 {ux.

Sau 30-35 ngay chol ngu bat dau bat man.

10.16.3. Giai doan nhin nhanh chdi

Sau khi chdi duge hinh thinh, tién hanh lra chon nhimg chdi sinh
truong phat trién binh thuomg khéng bi di dang dé cay vao maéi trudng
nhan nhanh. Méi trudng ahan nhanh 16t nhit 1a: : MS + 0,5 mg BAP/lit +
0,1 mg/litTAA + 6g agar + 30g duong/ lit; pH 5,6-5.8.

Diéu kién nudi cdy tao callus: Didu kién nuéi cdy: Nhiét d6 phong

cdy 1a 25°C (£ 2), am d6 : 60-70%. thoi gian chiéu sang 10-12h/ngay,
cong do anh sang 2000 lox.
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Sau khoang 30 ngay nhén nhanh ta lai ciy chuyén méi truemg 1 lan

10.16.4. Giai doan tao cay hoan chinh

Trong giai doan nay tién hanh kich thich chéi ra ré. Méi trudng nudi
cdy ra ré thich hop la: 172 MS + 0,2mg/lit NAA + Sg agar + 15 g duong/
lit; pH 5,6-5.8

Piéu kign nuéi cay: Diéu kién nudi cAy: Nhiét dd phong ciy 13 25°C
(£ 2), 4m dd : 60-70%, thoi gian chiéu sang 10-12h/ngay, cuong do anh
siang 2000 lux. Sau 15 ngav nudi cdy. 100% chdi ra ré.

10.16.5. Giai doan ra ngoi.

Lua chon cdy co tir 2 -3 cap la thit, chiéu cao 2-3 cm, ¢6 2-3 ré mip
va tring dua ra ngoai anh sang, dé dudi dnh sang tan xa dé luyén ciy. Thai
gian st Iy luyén cay trong thoi gian 15 ngay la tdt cho cdy thich nghi trudc
khi cdy vao gia thé 1a cat hodc bau dit, ty 1¢ song 1a 85-90%.

Sau giai doan luygn cady trong binh nuéi cay. cdy duge rira sach va khir
triing bing thude tim 1% trude | ngay cdy ciy ma vao biu cat va djt trong
nha kinh. Sau dé | tuin cdy vao bau dat. Sau 1-2 thang ¢y cao 30-40 cm
¢ thé dem di trong.

Chéi sau 25 ngay Chéisau 17 ngay  Nhan nhanh chéi sau Cum chdi sau
nudi cay nudi cay 25 ngay nudi cy 30 ngay nudi cdy
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Chéi ra ré sau 15 ngay nudi cay Cay keo con sau huan luyén
sau 15 ngay cdy vao bao dat

Hinh 10.13, Anh nhan giéng céy keo lai (Anh tic gia)

10.17. QUI TRINH NUOI CAY CAY BACH DAN LAl

10.17.1. Giai doan chuin bj

+ Lya chon vit li¢u

Chon nhitng cay choi. cdy diu dong dd qua khao nghiém hay chon
nhimg dong nhép ndi ¢o trién vong

Tré hod ¢y gibng cung cap mau cho qua trinh nudi cay bing céc bién
phip k¥ thudt tic dong chat sat goc va khoanh vé véi chiéu cao 1,3m.

Vit liéu nudi cdy 1y tir cdy gidng c6 doi tudi tir 1-2 nam tudi

Bo phén dua vao nudi cdy la chdi nach.

+ Sir ly vé tring mau:

Rira mau: Ria mau so by bang nude may hodc nude 13 sach va Rira
mau hodc ngam (1-2 phit) bing nudc xa phong. Sau d6 rira lai mau bing
nudc may, cho vao binh tam gidc sach va trang mau bing nuée cat 2-3 lan.

Khir tring mau: Sau khi rira mang miu vao box ciy va trang lai 1- 2
lan bang nude cit vo tring. Tiép do, trang qua mau bing dung dich cén 70°
trong 1 phat. Dung dung dich HgCl, 0.1% khir tring trong 5-7 phut cho
mau non va 8-10 phiit cho mau banh té. Trong thdi gian khir triing tién hanh
lic mAu va gitr cho mau chin trong dung dich chét khir tring. Két thic khir
tring trang sach hoa chét khir tring bing nudc cit vo tring 3-3 lan.

Vi k¥ thudt vo triing vat liéu nubi cdy trén ta ¢ thé thu duge khoang
75% mau séng va sach bénh.



Nudi cdy ms (¢ bao thurc vis | 293

10.17.2. Giai doan tii sinh choi

Sau khi callus duoc hinh thanh, cit bo phin bi tham den (phan miu
khong tao callus ma bi hoai), chy vao mdi trudng 120 choi:

Mbi trudng nudi ciy tao chdi: WPM + 0,25mg BAP/lit + 30g dudng:
lit + 5,5g agarlit, pH 5,8-6,0

Picu kién nubi cdy tao callus: Didu kién nuéi cay: Nhiét do phong
cy 13 25°C ( 2), 4m db : 60-70%, thdi gian chiéu sang 10-12h/ngay,
cudng dd anh sang 2000 lux.

Sau 30-35 ngay chdi ngi bt dAu bat man.

L y: Bach dan rit thich hgp véi méi trudng ban long

10.17.3. Giai doan nhin uhanh choi

Sau khi ¢hdi duge hinh thanh, tién hinh (ga chon nhiing chdi sinh
trudng phat trién binh thuong khong bi di dang dé cdy vao mai trudng
nhan nhanh. M6i tnrmg nhén nhanh tét nhat 13: : MS + 0,4 mg BAP/it +
0.15 mg/it NAA + 5.5¢ agar + 30g duong/lit; pH 35,8-6,0.

Biéu kién nubi cdy tao callus: Didu kién nubdi cdy: Nhiét d6 phong
cay 12 25°C (£ 2), 4m dd : 60-70%, thai gian chiéu sang 10-12h/ngay,
cuong d6 anh sang 2000 lux,

Sau khodng 30 ngay nhan nhanh ta lai ciy chuyén méi truong | 13n

10.17.4. Giai doan tao cay hoan chinh

Trong giai doan nay tién hanh kich thich chéi ra ré. Mai truong nudi
cay ra ré thich hop 1a: 1/2 WPM + 0,2mg/lit IBA + 5g agar/lit + 15 g
dueang/lit: pH 5,8-6,0.

Diéu kién nudi cdy: Dicu kién nudi cAy: Nhiét dd phong cay 1a 25°C
(+ 2), Am do : 60-70%, thai gian chiéu sing 10-12h/ngay, cudng dd anh
sdng 2000 Jux. Sau 13 ngly nudi cdy, 100% chdi ra ré.

10.17.5. Giai doan ra ngéi.

Lira chon ciy ¢ tir 2 -3 cdp 14 that, chidu cao 2-3 cm, ¢6 2-3 ré map
va trang dira ra ngoai anh sang, dé dudi anh sing tin xa dé luyén cay. Thai
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gian st ly luyén cdy khi than choi chuyén mau nau-do thi cay vao gia thé
la cat hodc béu dat, ty 1¢ song la 85-90%.

Sau giai doan luyén cay trong binh nudi cdy, cay dugc rira sach va khur
triing biing thude tim 1% trude | ngay cdy ciy ma vao bau cat va dat trong
nha kinh. Sau do 1 tuan cdy vao biu dat. Sau 1-2 thang cay cao 30-40 cm
c6 thé dem di trong.

Cay dau dong Chéinach Nhan chéi sau Nhan nhanh
cung cap cé tir 1-2 dot 25 ngay nudi cy chéi sau 13 ngay
chdi vao mau nuoi cay

Nhan nhanh Ra ré chéi sau Ra ré chéi sau Cay con tréng
chéisau 30 ngay 13 ngay nudi cay 13 ngdy nudi cay bau dat
nudi cay sau 30 ngay

Hinh 10.14. Anh nhan gidng cay Bach Dan bing
phuang phap nuéi cdy mé Té Bao (Anh tac gia)
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