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LOI MG PAU

@ hon gidng va nhan giong ciy trong 12 nganh khoa hoc xuat hién tir rat
" lau dvi, tir khi con ngudi bi€t trong trot. Nhitng c4 thé vu ti dudc tich

ra, bdo quin va nhan lén dé€ nhanh chéng dé€ tao nén mot quan thé
thudn c6 ning sui't hoic phdm chi't cao hon quan thé cii. Ngay nay cling v6i nhitng
ti€n bd cla cong nghé gen, cong nghé t&€ bao, nhitng thi€t bi hién dai, khoa hoc
nhin gidng va chon gidng da phat trién vuot bac, ti€n 1én mot vi th€ mdi d6 1a
khoa hoc cong nghé sinh hoc vé thuc vat.

Cong nghé sinh hoc thuc vat tir khi ra ddi di tao nén nhitng budc chuyén
bi€n quan trong, khong chi trong linh vuc nhan giéng va chon gidng ciy trong ma
con vé cdc linh vuc khdc nhu: di truyén bi€n di thyc vat, sdn xuit cdc chgp chat cé
hoat tinh sinh hoc tir thuc vat, chuyén gen vao thuc vit, tao ciy tréng mdi...

C6 thé néi cong nghé sinh hoc thuc vat di dua ning sudt cla tit ca cdc loai
cdy trong vudt xa mifc ning sudt ma bing cic phudng phap canh tic tdt nhit c6 thé
dat dugc. Cong nghé sinh hoc thyc vat thuc sy da tao nén mdt cudc cich mang
trong ning sut, chi't lugng ciy trong, tao nhitng loai cdy trong cé dic tinh m&i ma
trong thi€én nhién khong bao gid c6 dugc.

Cong nghé sinh hoc that sy phat trién rd nét véi nhitng phat hién:

- Tinh toan th€ clia md va t€ bao thuc vat cho phép tdi sinh dudc cay
hoan chinh, thim chi tir mdt t€ bao tiach rdi.

- Kha niing tao cAy don bdi qua nudi cdy tii phan va hat phin, tir d6 tao
céc dong déng hop ti tuyét ddi va nhd d6 rit ngin dudc chu trinh lai tao.

- Khd niing hap thu DNA ngoai lai vao t€ bao thuc vat va kha ning giy
bién tinh & thuc vat do DNA ngoai lai nhd cong nghé gen.

- Kha niing nudi cdy cédc t&€ bao thyc vat nhu nudi cdy vi sinh vat va qua
dé kha ning tng dung di truyén phin t vao thyc vat bic cao phuc vu cong tic tao
giong.

- Ky thuat nudi cdy protoplast va khd ning dung hdp protoplast, tdi sinh
ciy hoan chinh tir cdc protoplast lai.

- Kha niing loai trir virus bing phuong phdp nudi cdy dinh sinh trudng,
tao cdc dong v tinh sach bénh & cdc cAy nhan gidng vo tinh.

- Kh3 ning dung chdi nich, cdc thé chdi protocorm vao nhin gidng vo
tinh véi téc dd cuc nhanh mot s§ cdy trong nong nghiép.

- Kh3 ning st dung phuong phap nudi cdy phodi dé khic phuc hién tugng
ba't thu khi lai xa.




- Kh4 niing bdo quin cdc ngudn gen bing nudi cdy trong dng nghiém.
Kh3 ning trao ddi qudc t&€ cdc ngudn gen sach bénh dudi dang cAy nudi trong dng
nghiém.

- Kha ning ton trit cdc t&€ bao thuc vat sdng trong thdi gian dai & nhiét do
thaAp ma khong mA't tinh toan thé clia t€ bao.

Hién nay, khoa hoc chon gidng méi chi bit diu khai thdc cdc khd ning nay.
Vi vdy, cong nghé sinh hoc thyc vat con m§ ra mdt chin trdi mdi trong nghién ctiu
di truyén thuc vat, cdc co ch& sinh tdng hdp & thyc vat, sinh 1y dinh dudng clia t&
bao thuc vat, sinh 1y phét tri€n, vai trd clia cdc chit diéu tiét sinh trudng trong ddi
song thuc vat va nhiéu van dé sinh hoc co ban kh4c.

Véi ¥ nghia to 16n nhu vay, tip bai gidng nay khong mong mudn truyén tai
hét dudc nhitng ti€n bo vugt bic clia cong nghé sinh hoc thuc vat. Tuy nhién ciing
hy vong ring diy 12 mot tai liéu 1am nén tdng, phuc vu dic luc cho nhu ciu hoc
tap, nghién ctfu cling nhu ¢ng dung vao cdng viéc thyc tién sau nay clia cdc em hoc
sinh sinh vién.
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Cong nghé sinh hoc néi chung, cong nghé sinh hoc thuc vt néi riéng la
nganh khoa hoc miii nhon dugc thé gidi va trong nudc quan tAim nhiéu trong hai
thap ky gan nay.

Ly do ctia sy quan tAm d6 that dé hi€u. Cong nghé sinh hoc véi toc dd phat
trién nhanh khong kém su bung nd tin hoc, dang tao ra mot cudc cdch mang sinh
hoc, khong chi trong ndng nghiép va cdng nghiép thuc phdm ma con giy su ddo
16n ca cdc 1y thuy€t truyén thdng 14n phuong thiic sdn xuit trong cdc nganh y dugc,
vat liéu méi, nang lugng, khai khodng va bao vé mdi trudng.

Cudc Cach mang Xanh clia nhitng nam 70, 1am tdng san lugng luong thuc
ddng ké & cdc nudc dang phdt trién trén cd s& thAm canh va st dung giong mdi.
Cé4ch mang cong nghé sinh hoc tdc dong d€n khong chi cdy luong thuc ma tit cd
céc cay, khong chi cdc ving dat phi nhiéu thuin 1¢i cho thim canh ma c3 dat trong
ddi troc hay gidi cdt ven bién, khong chi ting chi't bot ma tidc dong tich cuc dén
moi mit ciia ndng nghiép néi riéng va kinh t&€ néi chung.

P& c6 dugc nhitng budc phat trién to 16n nhu hién nay va hita hen nhitng ti€n
bd nhdy vot trong tuong lai, cong nghé sinh hoc thuc vat da trdi qua mot qua trinh
hinh thanh phat trién kh4 dai.

1.1 - Giai doan sd khai ctia cong nghé sinh hoc thuc vat

Nim 1838, hai nha sinh vat hoc Pic Schleiden va Schwann da dé xudng
thuy€t t€ bao va néu rd: moi co thé sinh vat phitc tap déu gdm nhiéu don vi nhd,
céc t€ bao hgp thanh. Cdc t&€ bao di phin héa déu mang thong tin di truyén cé
trong t& bao dau tién, dé 1a tring sau khi thu tinh va 13 nhitng don vi doc lap, tir d6
c6 thé xay dung lai toan bo co thé.

Nim 1902, Haberlandt 12 ngudi dau tién dua cdc gia thuyé&t cda Schleiden va
Schwann vao thyc nghiém. Ong vi€t trong mot tic phadm nhu sau: “PE€ k&t ludn, toi
tin tudng ring t6i di khdong duwa ra mot tién dodn qud tdo bao néu cho ring bing
céch nudi ciy, ngudi ta c6 khd ning tao thanh cong cdc phoi nhin tao tir cdc t€ bao
sinh dudng”. Haberlandt gip that bai trong nudi cdy cdc t&€ bao di phin héa tach tir
12 mdt s6 cdy mot 14 mam nhu: Erythronium, Ornithogalum, Tradescantia. Ngay
nay, ching ta bi€t rdt rd nguyén nhin thit bai clia Haberlandt vi cdc cdy mot 14
mam 12 d6i tugng ra't khé nudi ciy, hon nita, 6ng lai ding cdc t€ bao di mit hét
kha nang tai sinh.

Niam 1922, Kotte (hoc tro cua Haberlandt) va Robbins, ngudi My, 14p lai thi
nghiém cla Haberlandt v6i dinh sinh truéng tach tir diu mot cAy hoa thdo. Trong
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mdi trudng 1dng gdbm c¢6 mudi khodng va glucose, diu ré sinh trudng khd manh, tao
nén mot hé ré nhd ¢ cd ré phu. Tuy nhién, sy sinh trudng nhu vay chi tdn tai mot
thdi gian, sau @6 chAm din va ngirng lai, mic du cdc tic gid di chuyén sang moi
trudng mdi.

1.2 - Giai doan thi hai ctia cong nghé sinh hoc thuc vat

Nim 1934, bit diu giai doan thi hai trong cong nghé sinh hoc thuc vat, khi
White, ngudi M§, nudi cdy thanh cong trong thdi gian dai diu ré ca chua
(Lycopersicum esculentum) véi mot moi trudng 16ng chita mudi khodng, glucose va
nudc chi€t nAm men. Sau d6 it 1au, White chitng minh 13 c6 thé thay thé nudc chiét
nim men bing hdn hdp ba loai vitamin nhém B: thiamin (B,), piridoxin (Bg) va
nicotinic acid (PP hay Bs). Tir d6, viéc nudi cdy diu ré trong thdi gian vo han da
dudc ti€n hanh & nhiéu cAy khic nhau.

Ciing thdi gian nay, Gautheret § Phdp da ti€n hanh cdc nghién cttu nudi cay
md phin sinh mot s6 cay gb. Sauk khi Went va Thimann phét hién ch't sinh trudng
thuc vat ddu tién, axit B — indol acetic (IAA), va két tinh dudc chit nay, Gautheret
xdc nhin tdc dung kich thich sinh trudng moé seo cia IAA va nhém 3 vitamin do
White dé nghi. Cling v6i Nobécourt, nim 1939 Gautheret da thanh cong trong viéc
duy tri sy sinh trudng clia mo seo ca rdt (Daucus carota) trong thdi gian vd han
trén moi trudng rin, bing cich cdy truyén déu din 6 tudn mot 1an.

Niam 1941, Overbeck § My chitng minh tdc dung kich thich sinh trudng cla
nudc dira trong nudi cdy phdi mot s6 cdy ho ca (Datura). Sau d6 nim 1948,
Steward xdc nhan tdc dung clia nu6c dira trén md seo ca rot. Trong thdi gian ndy,
nhiéu chat sinh trudng nhin tao thudc nhém auxin di dugc nghién ctu va téng hdp
thanh cong. Chat a — napthylacetic acid (NAA) va chit 2,4-dichlorphenoxyacetic
acid (2,4 - D) dugc bit dau st dung d€ trir c¢d 14 rong trong ndng nghiép. Nhiéu tic
gid nhan thdy cung véi nuéc dira, 2,4 - D va NAA di gidp tao md seo, kich thich
phin chia t& bao & nhiéu ddi tugng thuc vat rat khé nudi ciy trude do.

Nim 1954, Skoog & My trong mot s6 thi nghiém clia minh da nhan thdy néu
thém mot it ché phdm cda acid desoxyribonucleic (DNA) da d€ l1au (1y tir tinh
dich ¢4 Moi) vao mdi trudng nudi cdy cic mdnh md than ciy thudc 14 thi tic dung
kich thich sinh trudng tré nén rd rét. Phong thi nghiém Skoog ¢ tim bdn ch4t hién
tugng kich thich sinh trudng cia DNA. DNA mdi chiét ly tir tinh dich c4 Moi khong
c6 tdc dung nhung n€u dem h4p trong hoi acid thi mau DNA méi ciing ¢6 hoat tinh
nhu mau DNA cii. Skoog cho riing chit c6 hoat tinh 12 mot sdn phdAm phan gidi clia
DNA. Nidm 1955, chit nay dugc xdc 1ap la chdt 6 — furfury — aminopurine va dudc
Skoog dat tén la kinetin do tdc dung kich thich sy phan bao. Sau nay, nguoi ta
chitng minh ring sy phin bao & thuc vat trong ty nhién ciing do cdc chit héa hoc
tuong tu nhu kinetin diéu khién va gop chung cdc chit nay vao nhém cytokinin.
Cha't cytokinin dau tién dugc tdch tir thyc vat bic cao 13 zeatin 13y tif mam ngd.




Viéc phdt hién vai tro cua IAA, NAA, 2,4-D va kinetin cting v6i phat hién
vai trd clia cdc vitamin va nudc dira 12 nhitng budc ti€n rit quan trong trong giai
doan thi hai clia lich st cong nghé sinh hoc thuc vat, d6 1a tién dé k§ thuit cho
viéc xay dung cdc moi trudng xdc dinh vé mit héa hoc va lam cédc thi nghiém 6n
dinh din dén céc giai doan ti€p theo cia nganh khoa hoc nay.

1.3 - Giai doan thi ba, giai doan ciia nhitng bu6c phit trién nhay vot ciia
cong nghé sinh hoc thyc vat

Nim 1957, Skoog va Miller cong bd cdc két qud nghién citu vé dnh hudng
cla ti 1& kinetin/auxin trong moi trudng nudi cdy ddi véi sy hinh thanh cd quan ctlia
md seo thudc 14. Khi gidm thap ti 1& kinetin/auxin, md seo c6 khuynh huéng phat
trién r&, ngudc lai n€u ti 1¢ kinetin/auxin ting thi din d€n khuynh huéng tao chdi &
md seo. Hién tuong ndy dudc xdc nhin trén nhiéu ciy khic nhau da déng gép rat
16n vao diéu khién sinh trudng, phdt tri€n, phat sinh cd quan ctia md t€ bao trong
nudi cdy. Thanh cong cda Skoog va Miller din dén nhiéu phdt hién quan trong
khac, md dau cho giai doan thif ba ciia lich sit cong nghé sinh hoc thyc vat.

Trong thdi gian tir 1954 dén 1959, k§ thuat tdch va nudi cdy t€ bao don, cdc
t€ bao song ddc 1ap khong dinh vé6i cdc t&€ bao khidc, di dudc phét trién. Muir,
Hildebrandt va Riker di tdch cdc t& bao clia md seo thanh mot huyén phil cdc t&€
bao don bing cdch dua lic trén mdy 1ic. Nickell (1956) nudi lién tuc dugc mdt
huyén phu t€ bao don cdy dau (Phaseolus vulgaris). Melchers va Berkman (1959)
da nudi lién tuc t€ bao don trong cdc binh dung tich kh4 16n bing cdch suc khi lién
tuc va thinh thodng thu hoach t&€ bao, thém dung dich dinh dudng mdi. Ky thuat
nudi cdy t€ bao don di phat trién cao dd véi cic thi€t bi tinh vi phic tap
(bioreactor) do Street va nhitng ngudi cong tic dé nghi.

Nim 1960, Bergman cong bd c6 thé ding phuong phip loc don gidn dé thu
dudc modt huyén phi t&€ bao khong cé céc t€ bao két cum ma gdm hau hét 1a t€ bao
don. Céc t&€ bao don c6 thé gieo trén moi trudng, trong cic dia Petri, ti€p tuc song,
phin chia va tdi tao lai md seo. Cuing vé6i k§ thuit gieo t& bio clia Bergman, nhiéu
tdc gid khdc da thanh cdng trong viéc tao dudc cdy hoan chinh tir mot t&€ bao,
chitng minh mdt céch tot dep tinh toan thé cla t&€ bao thyc vat. Khd ning nudi ciy
t€ bao thuc vat trong cdc binh 1én men dung trong cdng nghiép vi sinh vat va kha
ning tdi tao lai cAy hoan chinh tir t& bao ¢ md ra nhitng trié€n vong méi trong viéc
tao cdc dong t&€ bao dot bi€n, cdc dong t&€ bao siéu sdn xuit (over-production) mot
san phdm thi cAp ndao d6 c6 khd ning ting tan suit dot bién trong di truyén dot
bi€n & thuc vat bac cao.

Nim 1960, Cooking & trudng Pai hoc Nottingham (Anh) cong bd c6 thé
ding enzym cellulase dé phan hiity v4 cellulose clia t& bao thuc vat, k&t qué thu
dudc cdc t&€ bao tron, khong c6 vd boc, goi la protoplast. Ngudi ta thuc sy chd y
dén trién vong ciia proptoplast vao diu nhitng nim 1970, khi cdc tic gid Nhat
Nagata va Takebe thanh cong trong viéc lam cho cdc protoplast tdch tit mo thudc 14
tdi tao vo cellulose, phan chia va tao nén mot quan thé t&€ bao trong moi trudng
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16ng. Pong thdi Takebe, Labib va Melchers da st dung k§ thuit gieo t€ bao cia
Bergman vao protoplast va da tao dugc cdy hoan chinh tir protoplast. Do protoplast
c6 khd ning dung hop véi nhau trong cdc diéu kién nhat dinh va hap thu cdc phin
tr 16n hodc thAm chi cdc cd quan tf tifr bén ngoai, cdc nha nudi cAy mo thuc vat dit
hy vong 16n vao ky thuat protoplast d€ chon gidng c6 két qua hon. Hy vong nay
dé&n nay hoan toan dudc thyc t€ xdc nhan sau khi nhiéu nhém khdc nhau trén th&
gidi da cong bo lai thanh cong giita hai loai nhd k§ thuat protoplast, mdt cdng viéc
khong thé thuc hién dudc bing lai hitu tinh ¢ dién. V& mit 1y luan di truyén hoc,
protoplast 1a cong cu khong thay thé dudc dé€ nghién citu hién twgng nhiém sic thé
hoa hgp clia cdc t€ bao khic loai sau khi dung hgp, vai trd clia DNA trong cdc co
quan ti¥ va quan hé cta ching véi DNA trong nhan bao.

Van dé bi€n tinh ciia t& bao thuyc vit dugc Ledoux va cong tic vién dé
xuéng vao nim 1965. Ong cho ring t&€ bio, thim chi hat giéng thuc vat, c6 kha
ning hap thu DNA ngoai lai vao trong t€ bao. DNA ngoai lai c6 thé gin v6i DNA
ndi bao va c6 hoat dong bi€u hién tinh di truyén, gy nén sy bi€n tinh & thuc vat
nhu da ching minh & vi sinh vat. C4c thi nghiém cia Ledoux dugc tranh cai rat
nhiéu, d&€n nay hau hét cdc nha khoa hoc ¢é lién quan déu x4c nhan kh3 ning xim
nhip cia DNA ngoai lai vio t&€ bao, nhit 12 vao protoplast thuc vat, khd ning ton
tai va bi€u hién cdc thong tin di truyén cda ching. Van dé quan trong 12 lam thé&
nao bdo vé phian tf DNA ngoai lai chong lai hé phan hiiy acid nucleic c6 trong t&
bao chu.

Nim 1966, Guha va Maheswari (1966) cong bd tao thanh cong cAdy don boi
tlr nudi ciy tdi phan ca doc dugc (Datura inoxia). Piéu nay giy chi y rat 16n doi
v6i cdc nha nudi cAy mod thyc vat. Mot nim sau, nhém Bourgin va Nitsch (1967)
tao thanh cong cidy don bdi tir tdi phan thudc 14. P&n nay, viéc tao ciy don boi
thdng qua nudi ciy tdi phan va hat phan da thanh cong § rat nhiéu cdy va da déng
gép vo cling 16n vao viéc ting thém céc ki€n thitc di truyén thyc vat va thuc tién
chon gidng.

TU ndm 1980 dén 1992 hang loat cdc thanh cong méi trong linh vuc cong
nghé gen thuc vat dugc cong bo. Nhd cdc plasmid, phan tit DNA vong thudng c6
trong t&€ bao vi khudn, dudc 1ip ghép, cdu tric lai sao cho trong plasmid c6 gin
thém mot gen xdc dinh , hang loat cong trinh chuyén gen ngoai lai vao nhiéu ho
thuc vat da thuc hién thanh cong. Chi trong mot thdi gian rat ngdn cdc thanh cong
nay di dugc cdc cong ty gidng cdy trong siéu qudc gia khai thac triét d€. Cac
phuong phdp dé dua gen ngoai lai vao t&€ bao thyc vat ciing trd nén da dang. Ngoai
phuong phdp chuyén gen thong qua vi khuidn Agrobacterium, cic phudng phap
chuyén gen tryc ti€p nhu k¥ thuat st dung dién (electroporation), ky thuit vi tiém
(microinjection), st dung siéu 4m (ultrasonic gene transfer), stt dung sting bin gen
(gene gun) dang dudc cidc phong thi nghiém trén thé& gidi phat trién manh va dat
k€&t qua rat chic chin.




Kha niing tng dung cong nghé sinh hoc t€ bao thuc vat dé thady nhat Ia trong
linh vic nhin giéng va phuc trdng cdy trong. Ngay tif nim 1960, Morel di nhin
thdy dinh sinh trudng cla cdc loai dia lan (Cymbidium) khi dem nudi cdy s€ hinh
thanh cdc protocorm. Khi chia cit cdc protocorm va nudi cdy ti€p thi lai thu dugc
cac protocorm mdi. Khi d€ trong cic diéu kién nhat dinh thi protocorm c6 thé phat
trién thanh ciy lan con. Hon nita, cdc t€ bao & dinh sinh trudng clia thuc vat chita
rat it hodc hoan toan khong chita virus, do d6 véi phuong phdp nudi cdy nay Morel
c6 thé phuc trang, tao cdc dong vo tinh khdng bi nhiém virus. Ky thuit nay dic biét
c6 gi4 tri vdi khoai tdy, dau tiy, cAy 4n qud va nhiéu cAy nhin gidng vo tinh khéc.

Qu4 trinh nhan giéng thyc vat dugc Nozeran ning 1én mdt mic mdi khi 6ng
nhin thdy su tré hod clia cdc chdi ndch cidy nho va ciy khoai tiy dem nudi ciy va
cdy chuyén nhiéu lan trong dng nghiém. Viéc ng dung cong nghé sinh hoc thuc
vat trong nhan gidng trén quy md 16n khong con han ch€ & cdc cidy cdnh ma da
dugc thuc hién & quy md thuong mai ddi véi hanh loat cdy trong ¢6 ¥ nghia kinh t&
cao nhu chudi, ca phé, co dau, sin, khoai tdy, cdy dn qua ¢6 mui... va da c¢6 nhitng
déng gép to 16n cho ndng nghiép thé gidi.

Chiing ta dang budc vao giai doan phat trién thi tw ca cong nghé sinh hoc
t&€ bao thyc vat. P6 1a giai doan cong nghé sinh hoc thuc vat dude tng dung manh
mé vao thyc tién chon gidng, cdi tao gidng, nhin gidng, vao viéc sdn xudt cidc chat
thit cAp c6 hoat tinh sinh hoc va vao nghién cttu 1y ludn di truyén thuc vat bac cao.
Céc hi€u biét cd ban vé ddi song clia md va t&€ bao don ddc trong moi trudng nhan
tao, nhu ciu vé khodng, vitamin, chat sinh trudng, ngudn carbon cla ching, cic k§
thudt cd ban dé€ tich, nudi cay, diéu khién su phan héa tir cdc bd phan khic nhau
clia cdy trong 1a nhitng tién dé dudc chuén bi trong cic giai doan trudc.

Cong nghé sinh hoc t&€ bao thyc vat hién nay dugc dua vao trong cdc chuong
trinh chon gidng, nhan gidng hién dai. Mic du con rit nhiéu van dé phii di sau
nghién cttu d€ gidi quyét trong nhitng nim tdi, cong nghé sinh hoc t& bao thuc vat
& Viét Nam da thoat khéi giai doan phoi thai cda né va dang chuén bi nhitng déng
g6p tich cuc vao 1y ludn sinh hoc cdy tréng va vao thuc tién ndong nghiép.

2 - CONG NGHE SINH HOC THUC VAT G VIET NAM
2.1 - Quad trinh hinh thanh va phat trién
Hai muc tiéu chinh ctia cdng nghé thuc vit ciia Viét Nam la:
1. Tao ra gidng mdi
2. Nhan nhanh c4c giéng di chon lya

Trong khi muc tiéu thit nhat c6 ging tao ra tinh da dang sinh hoc, thi muc
tiéu thit hai tim d&n tinh ddong nhi't cao.

Pé€ thyc hién hai muc tiéu ndy, tf nim 1976 nudc ta da bit dau chuong trinh
dao tao cdn bd, xay dung nhiéu phong thi nghiém tir Bic d€n Nam d€ 1am chi k¥




thuat nudi cdy mo, t&€ bao thuc vat, k§y thuit chd y&u cia cdng nghé sinh hoc t& bao
thuc vat.

Mic du chua dugce st dung rdng rdi, cong nghé t€ bao dén nay di dudc
nganh nong nghiép thira nhan 12 mot bién phdp hitu hiéu trong cong tdc gidng. Cdc
mo hinh t6ng k&t va nghiém thu trén mot s6 it cdc ddi tugng cay trong khdc nhau
cho thay tri€n vong c6 thé nhanh chéng mé rong viéc ng dung cong nghé sinh hoc
t&€ bao thyc vat — khdng chi & cdc Vién nghién cifu ma con & cdc doanh nghiép,
cac dia phuong... Nam 1996 — 2000 1a giai doan thit thach trong thuong mai héa cac
k€&t qua nghién ctfu cla cong nghé sinh hoc t€ bao thyc vat & Viét Nam.

Thé gidi bi€t d€n cong nghé sinh hoc thyc vat § nu6ce ta & chd da thyc hién
rit thinh cong viéc chuyén giao cong nghé trong san xuit, luon ludn gin b6 véi
san xudt ndong nghiép, di vao gidi quyét cdc van dé cda thuc tién ndng nghiép.

2.2 - Cong nghé sinh hoc té& bao thye vat trong ké hoach 1996 — 2000 va dén
2010

Cong nghé sinh hoc t&€ bao thyc vat, dic biét linh vyc nhin giéng, di § mifc
sdn sang hoa nhap véi thé gidi va khu vuc, di sitc tham gia va canh tranh trong linh
virc nay. Trudc mat cong nghé vi nhan gidng phdi dugc md rong d€ ddp tng nhu
cau vé gidng mia, gidng cam, quyt sach bénh, gidng cdy dn qui, cdy lam thudc va
cdy ritng. Can thuc hién dudc:

- S4n xuat biing vi nhin giéng cdc giéng lai F; ma cho dén nay van phdi
phu thudc (dic biét rau, qud) vao nuGc ngoai.

- Nhan nhanh cdc gidng ciy #n trdi sach bénh dugc tuyén chon hoic
nhip ndi, chii y€u cdc gidng thich hgp véi thi trudng.

- Biing con dudng chon loc cd thé t&t nhat (thi du: ca phé vdi) tao nhitng
quan thé cé ning suit cao, hoic khdng siu, bénh.

- Nhan nhanh cédc cdy 14m nghiép, cdy cdnh va cay thudc quy.
3. CAC PHUONG PHAP NUOI CAY MO TE BAO THUC VAT
3.1 - Nuéi cay dinh sinh truéng

Mot phuong thitc dé dang nhit dat dugc muc tiéu trong nudi cdy mo t&€ bao
thuc vat 12 nudi cdy dinh sinh trudng (bao gdm nudi ci’y chép dinh va chdi bén).
Sau khi v6 tring miu, miu dudc nudi cdy trén modi trudng thich hgp. Moi trudng
thich hgp thay ddi theo tiing loai cdy trong dugc dua vao nudi cdy nhung co ban,
moi trudng chita ddy dd chat dinh dudng khodng vo co, hitu co va dugc bd sung
chat kich thich sinh truéng thich hgp. Tt mot dinh sinh trudng sau mot thdi gian
nudi cdy nhat dinh phdt trién thinh mot chdi hay nhiéu chdi. Sau dé chdi ti€p tuc
phét trién vuon than, ra 14, ra r& va trd thinh mot cidy hoan chinh. Ciy con dugc
chuyén ra di't c6 diéu kién phdt trién binh thudng. Pdy 12 mot chu trinh ngin nhat




va tién 1di hon cdc phuong thitc nhan giéng thong thudng dudc thuc hién bing k§
thudt nhan giéng vo tinh in vitro thdng qua nudi ciy dinh sinh trudng.

3.2 - Nudi cady mé seo

Trong di€u kién sy can biing cdc chat kich thich sinh trudng trong thuc vat
thay ddi, cu thé trong t€ bao dinh sinh trudng hay nhu mo dudc tdch ra nudi cdy
riéng ré€ trén moi trudng giau auxin, thi md seo dudc hinh thanh. Mo seo 1a mdt
khdi t&€ bao phdt trién vo t8 chiic va c¢6 mau tring. Khdi mo seo c6 kha ning tdi
sinh thanh cdy hoan chinh trong diéu kién moi trudng khong ¢ chat kich thich sinh
trudng tao mo seo. Nudi cAy md seo dugc thuc hién doi véi cdc loai thuc vat khong
c6 khd ning nhin gidng thong qua nudi cdy dinh sinh trudng. Cay tdi sinh tir mo
seo c6 dic tinh giong nhu cdy me va tif mot cum t€ bao mo seo cb thé tdi sinh cling
mot ldc cho nhi€u chdi hon 12 nudi cdy dinh sinh trudng, tuy nhién mic do bién di
t&€ bao soma lai cao hon.

3.3 - Nudi cay t& bao don va thu nhian cac chat c6 hoat tinh sinh hoc

Kh6&i md seo dugc nudi ciy trong mdi trudng 16ng va dudc dit trén mdy lic
c6 toc do dudc diéu chinh thich hgp. Khoi mo seo dudi tdc dung cd hoc va cdc hda
chat hd trg tdch ra thanh nhiéu t€ bao riéng ré goi 1a t€ bao don. TE bao don dugc
loc va nudi cdy trong mdi trudng dic biét va ting sinh khoi. Hé thong nudi ciy t&
bao don giong nhu hé thong nudi cAy vi sinh vat. Vi cdc cd chit thich hop dude b
sung vao trong moi trudng, t&€ bao c¢é kha ning sdn xult cdc chat c6 hoat tinh sinh
hoc (alkaloid, steroid...). Sau mot thdi gian nudi ciy kéo dai trong mdi trudng 16ng,
t&€ bao don dugc tach ra va trdi trén moi trudng thach, t& bao don phdt trién thanh
tirng cum t€ bao md seo khi mdi trudng cé auxin, hay t&€ bao don c6 kha ning téi
sinh thanh cdy hoan chinh trén mdi trudng c6 ty 1€ cytokynin/auxin thich hgp.
Ngoai ra, t€ bao don dudc xit Iy dot bi€n bing tia phdng xa hay bing hod chit, cé
¥y nghia trong tao gidng ciy trong.

3.4 - Nudi cay protoplast — chuyén gen

Protoplast (t€ bao tran) thuc chat 12 t& bao don dugc tdch 16p vé cellulese, c6
sitc song va duy tri diy di cdc chifc ning sin c6. Protoplast c6 thé tdch truc tiép tir
céc b phan cla thuc vat (14, ré...) bing co hoc (nghién miu + enzym) hay tir t€ bao
don sin c6 (enzym). Trong diéu kién nudi cdy thich hdp, protoplast c6 khd ning tdi
sinh mang t&€ bao, ti€p tuc phan chia va tdi sinh thanh cdy hoan chinh (tinh toan th&
& thuc vat). Khi mat thanh t&€ bao, hai protoplast c6 kha ning dung hgp véi nhau
tao ra t&€ bao lai, dic tinh ndy cho phép cai thién cdy trong. Qud trinh dung hop
protoplast c6 thé€ thuc hién trén hai doi tugng cung loai (lda) hay khac loai (khoai
tdy, ca chua). Va & trang thdi khdng c6 mang t&€ bao bao boc, protoplast d& dang
hap thu cdc DNA ngoai lai cdi thién dic tinh khdng bénh, ning suit va chat lugng
cdy trong. Hién nay k§ thuat tich va nudi cdy protoplast vin con dang dudc nghién
ctru va hoan thién.

3.5 - Nuéi cay hat phan don boi




Hat phin cda thyc vt dudc nudi cdy trén nhitng moi trudng thich hop tao
thanh mo6 seo. M6 seo nay dudc tdi sinh thanh cdy hoan chinh ¢6 1n goi la cdy don
boi. Trong qué trinh nudi cAy mo seo hay tdi sinh t&€ bao don boi dugc xit 1y hod
chat (colchincin...) d€ tao cdy don boi kép st dung trong qua trinh lai tao.

4 - UNG DUNG KY THUAT NUOI CAY MO TE BAO THUC VAT TRONG
NONG NGHIEP

K§ thuit nudi cdy in vitro c6 nhiéu ng dung trong cdi thién giéng ciy trong,
theo Sasson (1988) thdi gian t3i thi€u d€ sit dung k§ thuat nudi ciy in vitro trong
c4c k& hoach nghién cttu ndng nghiép nhu sau:

- Thdi gian ngidn (1-3 nim): vi nhian gi6ng, sdn xuit va bdo quéin cay
sach bénh.

- Thdi gian trung binh (3-8 nim): bi€n di di truyén, nudi cdy phdi soma,
cttu phoi va lai tao gidng qua nudi cAy don boi.

- Thoi gian dai (8-15 ndm): lai t€ bio soma va siéu sdn xudt cdc chat thi
cap c6 hoat tinh sinh hoc.

4.1 - Vi nhan giong

Nhan giong vo tinh biing ky thuat nudi cy in vitro dugc 4p dung phd bién.
K§¥ thuit nhdn nhanh in vitro khic véi cdc k¥ thuat do si¥ dung cdc thé nhan giong
nhd in vitro, dugc nudi cdy trong diéu kién dn dinh vi moi trudng nudi cdy nhin
tao va c6 hé s6 nhan nhanh hon hin so vdi phuong thitc thong thudng, cidc huéng
ting dung k¥ thudt nhan nhanh in vitro dudc k& nhu:

- Nhin nhanh cdc dong lai mdi trong mot thdi gian ngin véi diéu kién
dau tu thap.
- Phuc trdng cdc giong ciy trong bi bénh.
- Nhin nhanh cdc gidng cdy trong ma kh4 ning nhan giéng thong thudng
kho khan.
- Nhan nhanh s6 lugng trong thdi gian ngin va ddm bdo dic tinh di
truyén bd me.
4.2 - San xuit va bao quan cAy sach bénh
Cong nghé vi nhin giéng c6 kha ning sdn xuit hang loat cAy sach bénh tir
nhitng cdy bi virus ma bing bién phdp hod hoc khong phong chong dudc. Ky thuit
nudi cdy dinh sinh trudng in vitro dugc dp dung, noi ma c6 kha ning sdn xuit >
40% cay sach bénh. CAy sach bénh c6 kha ning nhan nhanh, trao d6i gidng va bdo
quan in vitro.
4.3 - Bdo quan giong in vitro

Phuong thitc duy nhit an toan cho lai giéng mdi 1a phdi c6 ngin hang giong.
Giff tip doan gidng cho d&€n nay 12 mdt van dé nan gidi cho nhitng cdy trong nhin
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vO tinh hay da bdi. Bdo qudn in vitro trong thdi gian dai bing phudng phdp sinh
trudng chim budc diu di gidi quyét dugc mot phin, nhung nhitng bi€n d6i di
truyén c6 kha ning xdy ra qua thdi gian nudi cdy kéo dai, @€ han ch& nhitng bién
di nay Withers & Street (1977) da dé nghi bdo quin gidng bing phuong phap lanh
sau. Co s clia phuong phap nay 12 1am cham hay ngin chin kha ning trao d6i chat
cia m6 & nhiét do -196°C. C6 khodng 40 loai thuc vat di dudc bdo quin theo
phuong phdp lanh siu nhu nudi ciy t€ bao, mo seo, phdi, t€ bao tran hay dinh sinh
trudng (Karth, 1987).

4.4 - Bién di t& bao soma

Cay dudc tai sinh in vitro tif nudi cdy cd quan, md seo va protoplast thudng
c6 nhitng thay ddi vé hinh th4i hay mot cach khic c6 thé néi 1 bi€n di t€ bao soma
(Larkin & Scowsroft, 1981). Duy nh4t chi nudi c4dy dinh sinh trudng cho thiy cé su
on dinh vé miit di truyén. C6 hon 20 loai thuc vat c6 thé thay d6i vé nhitng dic tinh
da dugc ghi nhan (Scowcroft & Larkin, 1985). Nhitng thay ddi qua nudi cay in vitro
c6 thé do tinh trang sinh 1y miu nudi cdy, thé boi clia ciy trong, trao ddi chéo
DNA, nhitng nhén t6 hinh thanh co quan (nhu tinh bot, RNA va protein) ciu tric
nhan, thdi gian nudi cdy, di€u kién nudi, moi trudng nudi cay.. Nhitng bi€n di t&
bao soma thu dudc nay c6 thé din dén hinh thanh giéng méi qua con dudng chon
dong. Nhitng giong mia khang bénh mit én, fiji, bénh rugu va ray siap dugc cho loc
qua nudi cdy t€ bao in vitro (Heinz va cong su., 1977) va phuong thic chon dong
nay c6 thé thu ngdn mot ni¥a thdi gian tao gidng mdi.

4.5 - Citu phoi

DP&i v6i thye vat ton tai qua con dudng hat, thi sy ndy mam ctia hat phu
thudc ra't nhiéu vao tinh trang sinh 1y clia hat, dic tinh ngd, kh4 ning tdi sinh kém
ctia nhitng thé lai khong tuong hop, hay thong qua sy thuin khiét cda hat giong...
K§ thuidt nudi cdy in vitro cho phép citu phoi clia nhitng hat nay. Ky thuit nudi cay
phdi di thanh cOng trén cédc loai thyc vat nhu phong lan, ca chua, dau, lia mach,
chudi va dira.

4.6 - Lai don boi

Nhitng t&€ bao triing va bao t¥ dugc tdi sinh in vitro d€ tao ra nhitng ciy don
boi. Nhu vay ciy don bdi dugc tao ra qua nudi ciy hat phan va tdi phan. Cay don
boi th€ hién dudc dic tinh thuan khiét cda gidng va 1a nguyén liéu hoan hdo dugc
st dung trong lai giong. Dic tinh vu viét cia cdy bd me dudc chita dung trong cay
thu nhin qua nudi cdy tii phan va trong vong mdt thé hé c6 thé tao nhitng thé lai
thuan khiét, thu ngin thdi gian lai tao. K§ thuit nudi cdy don boi da thanh cong
trén cdc loai thyc vat nhu ngo, laa, yén mach, lia mi, nho, cao su...

4.7 - Lai t& bao soma
T& bao trin véi dic tinh ¢6 kha ning lai ciing loai hay khéc loai, c6 kha niin
ti€p nhan cdc DNA ngoai lai, khic phuc tinh trang bat duc duc t€ bao. Tir khi PEG
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(polyethylen glycol) mot chat c6 kha ning két dinh t€ bao dudc st dung trong dung
hdp protoplast, k§ thuat lai t€ bao soma dd dat nhitng budc ti€n dai.

4.8 - San xuit cac chit thit cAp qua nudi ciy t& bao

C4c chat thit cAp dudc thyc vat sdn xudt ra trong sudt chu ky sinh trudng va
phét trién, theo phuong phap c6 dién cdc chdt thi cdp dugc chiét xuit theo quy
trinh dugc x4c dinh nhu vanilla tit cAy Vanillin hay quynone chi€t xudt tir cay
Cinchona. Thyc nghiém da chitng minh ring cdc chat thit cAp c6 kha ning sdn xuit
qua nudi ciy t€ bao trong binh 1én men nhu nudi ciy vi sinh vat. Hon nita, nghién
cltu qud trinh sdn xuét cdc chat thi cap in vitro con cho phép nghién cttu co ché
sinh tong hgp cdc chit nay qua su tic dong clia enzyme, tif d6 cai thién qud trinh
sinh tdng hgp gidp ting hiéu qua sdn xudt in vitro. Cho d&€n nay chi c6 mot vai hé
thong hoat dong trén quy mo thuong mai hay tht nghiém quy mo6 nhd, c6 1y do 1a
hiéu su't tong hop in vitro thudng thap so vi dic tinh thuc vat clia né. Nghién citu
dic tinh ndng hoc chon dong thuc vat c¢é hiéu suit cao, chon dong t€ bao cé ning
suat cao khi nudi cdy in vitro... 1a mot trong nhitng phuong phdp cai thién hiéu suit
chiét suat.

Tém tdt
Cong nghé sinh hoc thuc vat da trdi qua 3 thdi ky phat trién 16n:

- Thoi ky so khai véi cdc phdt hién tinh cd trong nudi ciy cdc bd phan
cua thuc vat.

- Thoi ky thtt hai v6i viéc tim ra cdc moi trudng nudi cdy, cdc chat diéu
hoa sinh trudng thyc vat da gép phan thic ddy cong nghé sinh hoc thyc vat phat
trién manh mé.

- Thdi ky thit ba ddnh ddu sy phat trién vudt bic v6i sy hi€u biét siu sic
vé vai trd clia cdc chat diéu hoa sinh trudng thuc vat. Pa c6 rit nhiéu phuong phdp
nhan gidng thyc vit méi dudc dé xui't va cdc phuong phdp nhim cdi tao chi't lugng
clia ciy trong thong qua bi€n ddi hé théng di truyén clia thuc vat.

Trai qua cdc giai doan phat tri€n, cong nghé sinh hoc thuc vat d3 dinh dau
bing viéc tim ra hang loat cdc phuong phdp vi nhan gidng méi gép phan lam gia
ting nhanh chéng s6 lugng, chi't lugng cay trong:

- Nudi cdy dinh sinh trudng.

- Nudi cdy md seo.

- Nubdi cdy t&€ bao don va thu nhan cdc chit ¢6 hoat tinh sinh hoc.
- Nudi c4y protoplast — chuyén gen.

- Nudi ca'y don boi bao phan, hat phan.

Cdu hdi én tdp
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1. Trinh bay cédc giai doan phat trién cla cong nghé sinh hoc thuc vat? Béc di€m
chinh cta céc giai doan?

2. Néu cdc phuong phdp clia cong nghé sinh hoc thuc vat trong vi nhin giéng cay
trong?

3. Ung dung cta cong nghé sinh hoc thuc vt trong ndong nghiép?
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CHAONG 1/
NHAN GIONG TRUYEN THONG THUC VAT

1-NHAN GIONG HUU TINH BANG HAT

Hat 12 nodn di chin, gdm cé phdi va thuc phdm du trit cho phoi dugc bao
boc trong 16p v6 hat. Cdc hoat dong clia cd ché bié€n dudng & phodi dan dén sy xuat
hién cAy méi. Hién tuong ndy goi 12 sy ndy mam.

1.1 - Qu4 trinh ndy mam

1.1.1 - P€ hat ndy mam can phai c6 ba diéu kién

- Hat phai con kha ning ndy mam tifc 12 phoi ciia hat con séng va c6 kha
ning ndy mam.

- Hat phdi dugc dit trong mdi trudng c6 diéu kién thuin 1gi: di nuéc,
nhiét do thich hdp, c6 ngudn cung cdp oxygen va ddi khi phdi cé d4nh sdng thich
hop.

- Phai vuodt qua dudc bat cif di€u kién tao su ngli sd cAp ndo hién dién
bén trong hat. Tranh cdc diéu kién ngoai cdnh bat 1gi dAn dé€n sy ngid thit cAp sau
khi sy ngu sd cAp da dugc thdo ga.

1.1.2 - Céc giai doan ciia sy ndy mam
® Giaidoan 1 - Su hoat hoa
Su hit 4m (qud trinh vat 1y): sy hip thu nudc cia hat kho 1am ting ham
lugng nuSc trong hat, lam mém v4 hat. Hat truong phong 1én va v4 hat bi nit ra.

Su tdng hop cdc enzym: hoat ddng enzym bit dau trong vong vai gid sau khi
x4y ra sy hip thu nudc clia hat. Hoat dong clia cdc enzym mdt phan tir sy tdi hoat
héa cic enzym dy trit dudc hinh thanh tif sy phat trién ctia phdi v mot phan tir sy
tdng hop cdc enzym mdi khi hat bit ddu ndy mam.

Su kéo dai t&€ bao va xudt hién ré: nhitng ddu hiéu dau tién cla sy ndy mam
12 sy xud't hién ré x4y ra vai gid hodc vai ngay sau khi sy ndy mam bit dau.

* Giai doan 2 — Su phédn gidi cdc chdt du trit va van chuyén

Céc cha't dy trit (chat béo, protein, hgp chit c6 carbon) dugc thiy phan thanh
céc chat hitu co don gidn va sau d6 dugc chuyén dén cdc vi tri ting trudng cla truc
phoi.

Céc hoat dong sinh tdng hop ciia t&€ bao s& dudc kich hoat. Sy hap thu nudc
va ho hap ti€p tuc dién ra & & mot tdc do6 déu din.

* Giai doan 3 — Su tdng truéng ciia cdy mam

Su phan chia t€ bao x4y ra & hai ddu cla truc phoi. Mot ddu phat trién thanh
chdi mam, mdt dau phdt trién thanh r& mam trén truc phdi c6 mang 1 hoic 2 14
mam dugc goi la tir diép. Than mam bén trén ti diép la truc thugng di€p, bén dudi
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tlr diép goi 1a truc ha diép. Su sinh trudng ctia cdy con lic dau c6 khdc nhau giita
don ti diép va song ti diép (hinh I1.1).

Khi cAy mam bit diu ting trudng, trong luong tudi va kho clia cAy mam bit
diu ting trong khi trong lugng md du trit gidm.

Cudng dd ho hap ting déu din cling véi sy ting trudng cda cdy mam. M6 dy
trit clia hat ngirng tham gia cdc hoat dong bié€n dudng khi cAy mam c6 tit diép nhd
1&én khéi mit dat va bit diu tham gia vao qué trinh quang hop.

1.2 - Chat lwgng hat

Kh3 ning ndy mim clia hat dugc bi€u hién bsi phan trim hat ndy mam,
nghia 12 s6 lugng cdy ndy mam dudc tao ra tir s& hat da bi€t trong mot khodng thdi
gian nhat dinh.

Stic s6ng manh mé clia hat va cAiy mam 12 mot y&u td quan trong vé chat
lugng hat, nhung lai khé x4c dinh.

Pudng cong ndy mam cho thdy c6 su chAm tré khi hat khéi diu sy ndy mam,
sau d6 s6 lugng hat ndy mam gia ting nhanh chéng roi gidm dan.

Hiéu sudt ndy midm c6 thé dugc xdc dinh bing ngay can dé dat dugc
phan trim hat niy mam nhat dinh.

La diu tién

Bao 14 mam

Tru dudi
14 mam
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B. CaAy 214 mam

Hinh IL.1 - Qu4 trinh ndy mam cia hat
1.3 - Piéu chinh sy ndy mam cia hat

Céc kich thich t& thuc vat (KTTTV) tham gia vao sy thiic ddy hay cdn sy ndy
mam & hat gdm cdc KTTTV nhém gibberellin nhu GA3, acid abscisic (ABA), cdc
cytokynins nhu kinetin, khi ethylen, v.v.

Mot s6 vi du vé sy tudng tac gitta cdc KTTTV va su ngii clia hat:
- O Trollius céc chit cdn nim & vd hat (testa). Cdc chat cdn ndy c6 thé
dugc loai bd khi hat hit nude va khi tach bd 16p vd hat, hodc x& 1y véi gibberellin.
- Céc hat cdi ‘Grand Rapids’ ndy mam khi st 1y véi ABA thi tc ché.
1.4 - C4c y&u to anh hudng 1én sy ndy mam cia hat
1.4.1 - Nuéc
Ham lugng nudc (water content) 13 y&u t& ki€m sodt chinh diéu khién
chuong trinh tir phdi dén giai doan cdy mam non tré, ki€m sodt tudi tho cda hat,
khdi dau su ndy mam va bdo ddm sy sdng va sy khoé manh clia cdy con. Trong
qué trinh bdo quéan hat, nudc dugc bi€t dén trén cd sd trong ludng twoi (ham lugng

nudc/trong lugng tuoi clia hat). Trong qué trinh ndy mam thi dua tén cd s& trong
lugng khé (ham lugng nudc/trong lugng khd cia hat).
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Thé nudc (wate potential) dudc ding d€ do sic hap thu nuéc cia hat kho
trong giai doan 1 (giai doan hoat héa). Hat khd c6 thé nuéc thap (-100 MPa). Thé
nudc Am do th€ nhugc (matric potential) nuéc (hién dién & thé keo clia phdi, cic
viing md dy trit va vé hat) va thé€ thAm thau (osmotic potential) cia nudc (ndng do
hoa tan) cda cdc t&€ bao sdng trong hat. Ngugc véi hai thé trén 12 thé truong nudc
(pressue potential) cda vach t€ bao, day 1a thé nudc duong. Nudc di chuyén vio
trong hat theo bién dd tir th€ cao (bén ngoai hat) d&€n thé& thap (bén trong hat).

Su di chuyén ctia nuéc do bing don vi 4p luc goi 13 bar, nhung sau nay lai
dung don vi megapascal (Mpa), v6i -1 Mpa= -10 bar. Nuéc tinh khiét c6 th€ nudc =
0, trong khi nudc cé chi't hoa tan c6 th€ nudc 4m tinh. NuSc chuyén tir chd cé thé
nudc cao (it Am tinh) d&€n chd cé thé nuc thap (nhi€u Am tinh).

Su thdi qud vé ham lugng nudc (water stress) s& lam gidm ti 16 ndy mam do
sy hoat dong clia cdc chat cdn. Sy thdi qud vé 4m dd s& lam gidm sy xuat hién ciy
mam trén ludng gieo trong.

Pé€ ting t6c dd ndy mam cha hat, hat c6 thé dudc st 1y bing cich ngim
(soaking) trong nuc khodng 8 ti€ng trudc khi trong. Hat sé& bi ton thuong néu ngdm
qud lau trong nudc vi nu6c cé thé bi giit lai giita cdc ti diép va 1am phoi bi ngdp.
N&u ngdm hat 1du hon 24 ti€ng thi phdi thay nudc it nha't 24 gid/1an. Trong phuong
phdp tao min cdm thaAm thau, hat dugc xi¥ 1y trudc khi gieo bing mot dung dich c6
4p xuat thim thdu cao nhiim 1am gidm 4p xud't thAim thau trong hat. Cdc hoat dong
bi€n dudng bén trong hat vin x4y ra cho phép hat ndy mam nhung ngin chin hay
1am chim tré sy xud't hién ré& mam. Ngudi ta thudng st dung mot hgp chat trd nhu
polyethylen glycol (PEG 6000) hay mdt s6 dung dich mudi nhu NaCl hay KNO;.

1.4.2 - Nhiét do

Nhiét d6 c6 18 1a y&u t6 mdi trudng quan trong nhit diéu chinh thdi gian ndy
mam, mdt phan 13 do nhiét d6 ki€m sodt va thdo bd co ché& ngl clia hat va mot
phin do sy thich ng v6i khi hau. Sy ki€m sodt nhiét do ciing thi€t yéu cho ting
trudng clia cAy mam sau do.

Nhiét do 4nh hudng d€n ca phan trim hat ndy mam va hiéu sudt ndy mam.
Hiéu suat ndy mam ludn ludn thap & nhiét do thdp va ting dan l&én khi nhiét do
taing. O méc t5i wu, hiéu sudt ndy nhanh nhat va gidm xudng thap nha't khi nhiét do
ti€n gin d€n ngudng ti¥ vong khi ma hat da bi tdn thuong.

Nhiét do tdi thi€u (minimum), t8i da (maximum) va t&i vu (optimum) cho hat
ndy mam thay ddi tiy theo loai thyc vat. Nhiét do t8i thi€u 12 nhiét o thdp nhat cé
hiéu qua ndy mam. Nhiét do t3i da 12 nhiét do 12 nhiét do cao nhat ma sy ndy mam
con dién ra. Vugt qua nhiét dd nay, hat hoic bi tdn thuong hodc di vao trang thai
ngli. Nhiét do t8i vu 12 nhiét dd ma phan trim ciy con dugc tao thanh 12 16n nhit &
hiéu suit cao nhat. Nhiét do t6i uu doi vdi cdc hat khong c6 trang thdi ngl & da s6
céc loai thyc vat tir 25+30°C.
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Su thay ddi nhiét @6 ngay va dém dem dén két qua tSt cho sy ndy mam cia
hat va sy ting trudng cla cdy con hon 1a nhiét @6 dn dinh. Khodng cdch nhiét do
ngay dém nén 1a 10°C. Vi vdy nhitng hat da hit &m khong th€ ndy mam néu viii
dudi dat vi sy thay d6i nhiét do ctia dat khong con khi chiéu siu clia dat ting.

Su ting trudng clia cAy mam cin nhiét do khdc vdi nhiét d6 cho hat ndy
mam. Vi vay tai vudn uom, cin di chuyén cAy mam dén ndi cé nhiét do thip hon
sau khi ndy mam d€ chuin bi dem cdy ra trong va trdnh cdc vin dé bénh x3y ra
trén ludng ma.

1.4.3 - Su thong khi

Su trao ddi khi giita moi trudng gieo hat va phdi 13 thi€t y&u cho hat ndy
mAam nhanh va déng loat. Oxygen (O,) rat can cho cdc qud trinh ho hip trong hat
dang ndy mam. Sy hap thu O, c6 thé do dudc ngay sau khi hat bit diu thu nudc. Su
hap thu O, ty 1é thudn véi cdc hoat dong bi€n dudng xay ra trong hat. Néu dt chita
qud nhiéu nu6c thi viéc cung cAp oxygen cho hat bi han ché&. Lugng oxygen trong
moi trudng ndy mam bi dnh hudng bdi kha ning hoa tan oxygen trong nudc thap va
kha niing khuéch tdn oxygen trong moi trudng chaAm. Nong do oxygen trong khong
khi 12 20% va bi gidm di 16 rét theo do sau clia dat.

CO, 1a sdn phim cda qué trinh ho hap va trong diéu kién kém thong khi sé&
dudc tich tu lai trong dit. Nong do CO, cao c6 thé c6 hiéu qua trong viéc gd bd su
ngl clia hat & mot s loai thuc vat.

1.4.4 - Anh sang

Anh sing dugc xem 12 mot y&u t6 ki€m sodt sy niy midm. Anh sdng vira c6
hoat dong cdm tng su ngli vira thdo g& su ngli cla hat. Anh sdng con 12 mdt co ché
giup thyc vat thich @ng véi cac diéu kién ngoai canh dic biét thich hgp dudi su
tuong tdc thudng xuyén clia nhiét do. Tac dong clia 4nh sing c6 thé k€& cd chat
lugng 4nh sidng (buéc séng — wavelength) va quang ky (thdi gian chi€u sidng —
photoperiod).

Céc thuc vat khi sinh (epithytic plants) tuyét d6i can 4nh sdng. Chiing s& mat
kha ning ndy mim trong vai tuAn n€u khong c6 4nh sdng.

HAu hét cdc loai thuc vat nhay cdm v6i 4nh sdng roi vio nhém ngd sinh 1y.
Hat clia chiing thudng nhd va can trong can. N&u trong siu qud, diép tiéu khé chui
1&én khdi mit dat.

S& loai thuc vat ¢é sy ndy mam bi e ché€ bdi dnh sdng thudng khong nhiéu
14m. Mot s6 loai sdng & sa mac can hat dugc viii sdu noi c6 dd 4m duge ddm bio.
Mot s6 loai hoa doi hdi ndy mam trong tdi hoan toan nhu hoa pansy.

Hat ctia cdc loai tung bach ¢6 sy ngu trung gian cling nhay sing.

Co ché clia sy nhay sdng & hat 13 do sy phadn @ng ciia phytochrom. Hat 4m
dit du6i 4nh sdng dd (600-760 nm) sé& bi€n phytochrom thanh phytochrom Py, kich
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thich hat ndy mam. Ngugc lai n€u dit hat im dudi 4nh sdng d6 xa (far red) (760-
800 nm) thi s& bi€n ddi thanh P, va tc ché sy ndy mam. Hién tugng dugc 1ap di lap
lai v han va 1an cudi cling 1a 1an ¢6 hiéu qua nhat.

Céc 16p mang cda vé hat hay ndi nhii dugc xem nhu cdc dau do 4nh sing
(light sensor), vi vay néu tach bd 16p hat thi viéc ki€m sodt 4nh sdng s& bi€n mat.

Viéc st dung 4nh sidng nhin tao cé hiéu qua trong viéc kiém sodt sy ndy
mAm cida hat. Anh sdng tring (neon neon) c¢6 nhiéu tia dé thuin 1gi cho viéc ndy
mam, trong khi 4nh sdng nén c6 nhiéu tia hdng ngoai (infrared) hay dé xa c6 thé
din d€n sy ngu clia hat.

1.4.5 - Sy kiém so4t sdu bénh trong qu4 trinh hat ndy mam

Céc diéu kién moi trudng trong qud trinh ndy mam clia hat s& 4nh hudng
dén sy ting trudng clia cd nAm bénh va cdy mam, nhat 12 nhiét d6. P ngin ngira
hién tuong cay con chét do nim bénh, c6 thé st dung 2 bién phdp:

- Loai trir hoan toan nAm bénh trong sudt qua trinh nhin gidng.

- Ki€m sodt chit ché sy ting trudng cda cdy mim va cic diéu kién moi
truong.

2 - NHAN GIONG VO TiNH THUC VAT
2.1 - Nhan giong vo tinh biing gidm canh

Gidm canh la ky thuét tao cdy mdi to mot nhdnh, canh tach tir cdy me.
Nhanh, canh tdch ra dudc gidm vao dit sé ra ré, ra chdi, sdng doc 14p nhu mot cay
hoan chinh. Cay gidm canh c6 dic tinh hoan toan gidng cidy me.

Trong k§ thudt giAm canh, mdt nhdnh, canh bi tich rdi khdi cdy me, cin trd
lai mot cAy nguyén ven tuong tlf véi cdy me, c6 nghia 1a c6 kha ning song tu 1ap.
Nhu vay, doan thuc vat dugc c6 1ap khong nhidn mot sy cung ciAp nao vé nuéc va
céc chat dinh dudng, né chiu mot cdi “stress” vé€ sinh 1y quan trong. Van dé cin
phdi gidi quy&t 1a 1am gidm t6i da cdi “stress” nay. Ngudi ta thudng tao diéu kién
cho doan thuc vat nay ty 1ap nhanh chéng vé ting trudng bing cdch lam thuin Igi
cho sy phdt trién hé ré.

Muc dich cua phuong phdp gidm canh néi chung la tao cdc cdy lun, nhanh
cho thu hoach nhung vin ddm bidm hiéu qud. Phuong phdp nay ngoai ra con gitp
ning cao hé s& nhan gidng va tré trung hod ciy gidng.

2.1.1 = Tach canh giam

Do tudi clia canh giam khong qud gia hoic khdng qué non, canh non hoic
gia déu gidm dudc nhung moc rat y&u. Canh gidm phai c6 it nhi't ba mit trg 1én,
dai trung binh 10 — 15 cm. Cay chon d€ 14y canh gidm phdi 12 cdy khoé manh.
Thudng chon nhitng canh & lung chirng tdn, ngoai bia tdn, nhitng canh khdng mang
hoa, qud va mdi 6n dinh sinh trudng chua lau.
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Khi cit canh gidm, n€u gidm nghiéng thi phdi cit vudng géc v6i canh, néu
gidm thing ding thi phdi cit thi phdi cit xién nhiim trdnh dong nudc & vét vit dé
gdy ndm bénh. Canh gidm trudc khi dem gidm d€ kich thich ra ré nhanh c6 thé xi
ly v6i NAA hodc 2,4 - D.

2.1.2- Tao ré bat dinh (adventitious root) ¢ canh giAm

RE bAt dinh gdm hai loai: ré dudc hinh thanh ty nhién (preformed root) va ré
hinh thanh tir vé&t thuong (wound root) khi cidt doan. Loai ré hinh thanh ty nhién
dudc phat trién ngay trén thin cdy khi chua bi cit rdi ra khdi thin me. Loai ré dudc
hinh thanh tir vé&t thuong chi phat trién sau khi cit doan. Py la sy phdn ng clia
céc t€ bao song & bé mit cla vét cit trong qud trinh 1am Ianh vé&t thuong. Qud trinh
nay gdm 3 budc:

- BuSc 1: bé mit vét cit sé dugc bdo vé bing mot 16p gum gidng nhu
chat ban (suberin) bdo vé doan cit khdi sy mat nudc va cdc tdc nhian giy bénh.

- Bu6c 2: Céc t€ bao song ding sau 16p gum nay bit ddu phan chia vai
ngdy sau khi sy cit doan xdy ra va mot 16p t€ bao nhu mo tao ra nhu bi § vét
thuong

- Bu6c 3: C4c t&€ bao § viing tugng tang phan chia va khdi dau hinh thanh
cdc ré bat dinh.

Su thanh 1ap ré& bat dinh do phuong phdp cit dot (cutting) c6 thé dudc chia
lam 4 giai doan:

- Su phdn phan héa cia cdc t€ bao dd phan hda chuyén biét.

- Sy hinh thanh ban diu clia ré ti cdc t€ bao b6 mach. Cédc t& bio nay tr§
thanh cédc t€ bao sinh md do qud trinh phan phan héa.

- Su phdt trién ti€p theo clia cc t& bio ré ban dau thanh 6 chiic mo ré sd
khdi.

- Sy ting truéng va xudt hién clia md ré so khdi ra ngoai vugt qua cdc mo
t& bao khdc & thin. Pong thdi ¢6 sy hinh thanh b6 mach ndi lién mo ré so khdi véi
cdc md mach cta doan cit.

Ré bi't dinh c6 thé bit ngudn tir phia ngoai hay giita cdc bé mach tir cdc t&
bao nhu md nhu nhu md libe, bi€u bi.. R&é bAt dinh c6 ngudn gbc nodi sinh, ngay
phia bén ngoai trung tim clia cdc md mach.

Céc t€ bao ban diu cda ré hinh thanh ty nhién thudng nim chd cho dén khi
thin dugc cit doan va dit vio mdi trudng cé cdc dicu kién thuin 1gi cho sy phat
trién mo ré so khdi.

2.1.3 — C4c yé&u té cila méi trudng trong qua trinh ra ré cia canh giam..

Nu6c: mic di sy hién dién cda 14 12 cAn thiét cho sy tao ré nhung sy mit
nudc tir 14 c6 thé 1am gidm ham lugng trong doan cit t6i mic 1am chét ching. Muc
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tiéu ctia hé théng nhan gidng 1a 1am th& ndo bdo quan sy bdc hoi nuéc trong khong
khi & mic thap nhit d€ 1am gidm t3i thiu sy thodt hoi nudc tir doan cit tranh sy
thi€u nudc nghiém trong trong md t€ bao. Nhiét do trong hé thdng nay ciing phai
dudc duy tri & mifc chap nhan dugc d€ ddm bado sy chuyén hod tai gdc clia dot cit.
Anh sing trong hé thdng nay ciing phai phu hgp cho sw quang hdp va tao cic
hydrat carbon cho cdy st dung trong qué trinh tao ré.

Nhiét @6 cia mdi trudng nhin gidng khong can phdi t6i wu trong qud trinh
tao ré, chi cin di€u kién nhiét do giit &m cho céc ludng nhan gidng thay vi cd nha
uom trong mua dong. P3i v6i cdy 6n d6i nhiét do t6i wu tir 18-25°C, cAy nhiét ddi
thi cao hon 7°C.

Anh sdng gép phan vao viéc tao ré va chdi bit dinh cho doan cit. Chi can
4nh sdng y€u cho su tao ré vi cudng do 4dnh sdng cao qud s& ngdn cdn sy tao ré.
D3&i v6i mot s8 lodi, quang ky c6 thé dnh hudng t6i sy ra ré. Chat lugng 4nh sing
nhu mau dé cam thich hgp cho sy ra ré hon mau xanh da troi.

2.2 — Nhan giong vo tinh bing k§ thuit ghép

Ghép ciy 12 1a phuong phdp nhin gidng truyén thdng, theo d6, ngudi ta 13y
mdt hoic nhiéu cdy me, gidng tot, dang sinh trudng, nhitng phan nhu doan canh,
khiic r&, mam ngd... 1ip dit vao vi tri thich hgp trén ciy khdc, goi 12 goc goc ghép.
Phan ghép va gdc ghép dudc tao dicu kién cho lién véi nhau. Phan ghép ti€p tuc
séng va ting trudng trén goc ghép.

Néu gbc ghép va phin ghép hay con goi 13 mit ghép thudc cling mot cé thé
thi qud trinh ghép goi 1a tu ghép. N&u chiing tir cdc c4 thé khdc nhau clia cliing mot
loai thi goi 1a dong ghép. N&u sy k&t ghép gifra cdc loai hodc cdc giong khic nhau
thi goi la sy di ghép.

Goc ghép va phan ghép déu c6 nhitng kha ning sinh ton khic nhau, bd sung
hd tr¢ 14n nhau tao thinh mot t8 hop cong sinh hitu c¢d, dya vao nhau cling ton tai,
tao thanh mot thé thdng nhat. Bo ré clia gdc ghép cung ciAp nudc va mudi khodng
cho thin, canh, 14 clia phan ghép phia trén. Ngugc lai, chit hitu co do phan ghép
tdng hgp sé& cung cip cho gdc ghép. CAy ghép thudng mang nhitng dic tinh clia cdy
14y mit ghép & phan mit ghép va mang nhitng dic tinh clia cidy lam g&c ghép &
phin gdoc.

2.2.1 — Cd ché& lién k&t giita mat ghép va goc ghép

Khi bi tdn thuong, thuc vat c6 thé ty lam lanh vét thuong do chiing ¢ nhitng
viing md phan sinh c6 thé tao nhitng t& bao 1ap kin vét thuong. Qua trinh ghép tin
dung dic di€ém nay cda thuc vat. Trong qué trinh ghép, mit cit cia phdn ghép phai
ti€p hgp chit ché véi ving phan sinh trén mit cit clia gdc ghép. Khi ghép & hai
mit cit hinh thAinh mot I6p mang mdng chat hitu co ngin cdch hai phin vé6i nhau.
Sau mdt thdi gian m6 phan sinh clia goc ghép sé tao nhitng t€ bao mdi 14p diy chd
trong gifta hai mit cdt, mang hitu co bi loai bd. Hé thdng mach din giita géc ghép
va phian ghép dan dugc lién két do qué trinh biét hod clia cdc t&€ bao mdi dugc tao
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thanh. Chdi ghép dugc cung cap chat dinh dudng, nudc tir gdc ghép va bit ddu ting
trudng. Thdi gian d€ hé mach din dudc lién k&t hoan toan khodng 15 — 25 ngay.

Kha ning hoa nhip giita géc ghép va phan ghép phu thudc rit I6n vao dic
tinh sinh 1y, di truyén... cda ching. Su khdc biét cang 16n thi khad ning hoa nhap
cang khé.

2.2.2 — Pic tinh cia goc ghép, mit ghép

Go6c ghép thudng dudc chon 13 nhitng cAy badn dia, thich nghi cao véi cdc
diéu kién sinh thdi ctia dia phuong. Goc ghép sinh trudng phat trién tt, tudi tho
kéo dai, c6 bd ré phat trién tot thich nghi v6i diéu kién dat clia dia phuong. Goc
ghéo thudng gan vé mit di truyén vdéi phan ghép thi hiéu sui't ghép cao.

DPé€ c6 nhitng gdoc ghép tdt, thudng chon nhitng ciy tot, ti€n hanh thu qua, hat
giong d€ 1am giong. Hat gidong dugc bido quan, khi cin thi€t dugc gieo d€ tao gdc
ghép. Cay non lam gdc ghép phdi dugc chim séc cdn than. CAy cao 25 - 30 cm
thudng dugc cit ngon dé 1am to goc, dé ghép.

Phan ghép la nhitng canh c6 chit lugng t&t. Canh dudc chon tir nhitng ciy c6
ning sudt, chat lugng qud cao. Canh 14y & ngoai mit tdn, trén dd caol/3 tdn, & day
cdc canh c6 suc song tdt nhat, c6 tinh di truyén 6n dinh, c6 kha nin duy tri tinh
trang ciia cdy me, c¢6 kha ning ra qua sém.

2.2.3 — Cac phuong phap ghép
- Ghép ap nhanh (hinh I1.2)

Chon 2 nhédnh cay c6 kich thuSc gan biing nhau clia hai cdy khdc nhau. Béc
vé hai mép cay ké nhau roi 4p ching lai. Duing diy nilon budc chit noi ti€p xuc.
Hai nhdnh nay dugc cung cip chat dinh dudng bdi hé thdng mach din cla ca hai
ciy cho d&n khi sy két hyop clia chiing dudce hoin toan. Sau dé, c6 thé cit bd phan
ngon cia 1 canh va cit bd din phan than cda cdy kia cho d&€n sat di€m ghép.

Phuong phédp nay c6 thé d4p dung & nhiéu cdy. Vi du: thuc hién ghép 4p giita
2 ciy hoa hong, mot ciy c6 hoa dep vad mot ciy hoa khong t6t nhung khoé manbh.
Sau khi thuc hién xong phan ghép, cit béd phan ngon clia cinh hdng cho hoa xau va
phan thin cda ciy cho hoa dep. K&t qua sé& 12 mot cAy hong khoé manh cho hoa
dep. Mot cAy hdng c6 thé ghép 4p duge nhiéu nhanh cho nhiéu giéng hoa mau sic
khdc nhau.
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Hinh I1.2 - Phuong phap ghép ap

1.C4ch ép giita canh gdc gép va canh ghép, 2.Chudn bi géc ghéo va canh cin
ghép, 3. Vi tri hai cinh ghép 4p phdi vat bd, 4. Pit hai chu sdt nhau dé hai canh
4p sat. 5. Sau khi ghép xong chd ghép ndi com 1én.

- Ghép mit (hinh I1.3)

Mit ghép 12 mot doan than cd 1ap hoidc chi 14 mot chdi trén mdt manh vé
hoic nhiéu chdi trén mdt manh vé. Pua mit ghép vao trong thin clia ciy di dudc
cit ngon, béc v vira véi mit ghép. Cac mit ghép phit hdp sé tao chdi mang dic
tinh ctia cdy cho mdy ghép.
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Canh lay Rach hinh ch@ T LAt v ngoai hinh chit
mat ghép trén goc ghép T rong ra d€ ghép mit

Cot chat day
Miit ghép duge ghép ép mit ghép vao
vao goe ghép gdc ghép

i

Miit ghép

Hinh I1.3 - Phuong phap ghép mit
- Ghép xuyén than

Chon g&c ghép la nhitng ciy c6 stic song t6t. it 2 cay c¢6 goc ghép va canh
ghép gin nhau, chon 2 canh c6 d6 16n bing nhau. Bén goc ghép, dAm xuyén thing
ngay gitta 16i gb clia canh. Bén canh ghép, bd hét 14, chon noi dinh ghép vat bd
mot doan vo khodang 0,5 cm doc hai bén canh. X4 canh ghép xuyén qua than canh
gdc ghép sao cho chd vat nim gon trong than cia canh gdc ghép. Dung diy nilon
budc chit chd ghép. Sau khi géc ghép va canh ghép hoa hgp, cit rdi canh ghép
khdi cdy cho canh ghép.

- Ghép ném (hinh I1.4)
Chon gdc ghép 1a nhitng cdy c6 stic song tdt, cit vat phan vé hay phan thin

ndi chon ghép. Nhanh ghép dudc vit sao cho phu hgp véi géc ghép, ném vao goc
ghép roi budce chit lai.
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Hinh I1.4 - Phuong phap ghép ném
2.3 — Nhén giong vo tinh biing phudng phap chiét canh

Chiét canh 13 phuong phdp nhin giong cd dién. Chiét 1a 1dy dit boc quanh
mdt doan than hay canh dd béc bd 16p vd. Khi chd cdt moc ré, canh chi€t sé dugc
cit rdi khdi cdy me va dem trong thanh cdy méi. Cay chiét canh c6 cdc dic tinh di
truyén hoan toan giong cdy me. Chiéu dai canh chiét t&t nhat khodng 40 — 60 cm,
c6 hai nhanh, dudng kinh géc nhanh tir 0,1 — 1,5 cm. Canh nhd thudng c6 khd ning
ra ré tot hon, sinh trudng manh.

C6 hai phuong phép chiét canh:
- Phuong phap 1 (hinh I1.5 —A)

Thudng dung cho nhitng cdy bui nhd, canh nim gan mit dit hodc nhitng cdy
than bo, diy leo. Chon mot canh dai gin sat goc, 14y doan cudi canh c6 chiéu dai
khodng 40 cm, cit 1 khoanh vé dai chirng 2 cm. Béc vé va cao sach hét 16p vo. Doi
véi cdc loai day leo va cdy c6 ré bat dinh thi khong béc vé. Udn cong canh xudng
sao cho ndi bi béc v4 ti€p sit xudng mit dat, dip dat phi Ién trén, rdi dung que tre
cdm xudng dat gai chit canh chiét lai.

- Phuong phap 2 (hinh 11.6 — B)

Chon cay c¢6 canh khoé manh, dang banh té, dudng kinh canh khoang 0,7

cm, chiéu dai cda canh chiét khodng 40 cm. Cit khoanh vé, nao v va cao sach.

Dung ré luc binh, bui sd dira hoidc rom muc... b6 quanh doan cit. Dung tdi nilon b6
chit bén ngoai, dung diy nilon quan chiit hai ddu hoic c¢6 thé @€ hd dau trén.

25



y

’N"'.'
i
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A. Chiét canh biing cach vin canh va dip dat
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dé chiét

B. Ghép bau dat
Hinh IL5 - K¥ thuat chiét canh

2.3 - Nhan giong vé tinh tif cac than hay ré diic biét

Céc cdu tric thuc vat nhu hanh, thin hanh, than ci, ré cd, cin hanh.. déu 1a
nhitng c4u tric dinh dudng dic biét 1am nhiém vu dy trit thic dn d€ gidp cho thuc
vat c6 thé ton tai khi gdp di€u kién khong thudn 1gi. Céc loai thyc vat tao ra cdc bo
phan dic biét ndy thudng 12 cdc cidy than thdo ldu nim ma than s& chét di vao cudi
mia. Thuc vat sé song sét trong dAt nhu mot ¢d quan & trang thdi ngli. Co quan nay
s& mang sian cdc chdi va sé tao ra thAn mGi vao mua sang nim. Hai chu ky khi hau
chinh tham gia trong hié€n tugng nay: chu ky néng lanh cda viing 6n d6i va chu ky
kho 4m ctia khi hau nhiét d6i va cin nhiét d6i.
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2. 3.1 - Nhén giong ti hanh

Nhan giéng tir hanh (bulb) ( nhu d&i véi lily, thiy tién, tulip) st dung co
quan dic biét nim dudi dat ciia thin. Hanh 12 mot than ngdn, cé thit, thudng theo
truc thing ding, mang & chdi ngon mot di€m ting trudng hay mot chdi hoa. Céc
hanh thudng cda cdc loai cAy mot 14 mam ma thin binh thudng da dudgc bién ddi
thanh ndi du trit hay co quan sinh sdn. Hinh dugc ciu tao bdi cdc 16p vy trong nhu
céc 16p 14. Cdc 16p bén ngoai c6 nhiéu thit va chita cdc chat dinh dudng hay choi
hoa chua phat trién.

Sy hinh thanh hanh khd&i dau bing md phan sinh va trdi qua hai giai doan:
sinh dudng va sinh sdn. Trong giai doan sinh dudng, cic hanh nhd phdt trién dén
kich thu6ce ra hoa va dat trong lugng t8i da. Trong giai doan ti€p theo bao gdm sy
cdm ng va khdi dau ra hoa, sy biét héa cdc phan clia hoa, su kéo dai canh hoa va
cudi cliing 13 su tao phan hoa. Poi khi ¢ sy hinh thanh hat. Mdi loai hanh cin diéu
kién moi trudng riéng biét cho mdi giai doan trong vong ddi ctia mdi loai, néu 1én
nhitng dic trung vé mila, sy thich tng v6i moi trudng va cdc phuong phap xi 1y.

Hanh 5
Choi hanh
dugc khéi sinh
2 niam trudc

Viy con lai ciia hanh

dugc tao thanh 2 nim trudc
. Cuédng hoa - mia trude
Hanh 3
Hanh 2

Phin hinh thanh nim truée

=0
)

;. "/ o
Phin duge hinh  {{{[{£ £ i )

2
f(’ Z A NI
T &_ . i1 i’
thinh mila nay j} //
7 / //ij Cuéng hoa mila nay
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Chéi hoa - s& nd
vao nam tdi

Chii hoa - khdi sinh néim trude

A . Cit ngang hanh
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- Hanh cho hoa vao mua xuidn nhu loai tulip (hinh I1.6), thiy tién hinh
thanh hanh nhd tr phi€n trong truc ctia hanh chinh. Vi kich thudc va chat lugng hoa
tlly vao kich thudc cda hanh nén hanh phdi dat dugc mot kich thude t6i thi€u dé
hinh thanh chdi nguyén thily clia hoa. Nhiét do c6 thé kéo dai giai doan sinh sdn
bit dau. Quang ky gan nhu khdng c6 4nh hudng dé€n sy tao hanh § da s& cdc loai.
Khi bit dau giai doan tao chdi va nd hoa, ngudi ta nhin thdy cdc hién tugng kho 14,
cac hanh truéng thanh va khdng gia ting kich thuGc cling nhu trong lugng. Trong 3-
4 thang nay, hanh thudng dugc dao 1én va dem cat giit. Nhiét do tdi uu cho hanh nd
hoa tuy thudc tirng loai cdy trong. Nhiét do qué cao (30-32°C) hodc gan 0°C déu
ngin can sy ra hoa.

- Hanh cho hoa viao ddu mua hé nhu lily (hinh II.8) thudng tao hanh con
bén trong hinh me, khdi diu tir mua thu hoic mua dong nim trudc. Trong sudt
mila xudn hanh con hinh thanh nhitng vdy mdi va phdc thé 14 so khdi tai dinh ngon.
Sau khi hanh me ra hoa, hanh con gia ting kich thudc va trong lugng. Hanh s€ dugc
dao 1én dé€ dem trong sau khi trudng thanh vao mia thu. Hanh phdi dugc van
chuyén cin than tranh bi thuong vd mat nudc, vi viy 4m d6 clia moi trudng bio
quédn hanh hét sitc quan trong.

- Hanh cho hoa vao mia dong nhu hoa loa kén (amaryllis) bit dau giai
doan sinh dudng vao cudi dong kéo dai d€n hét miia heé nim sau. Hinh méi trudng
thanh vao mua thu va bit dau giai doan mién trang tir 2+3 thdng. Trong thJi gian
nay hanh phéi dugc bdo quan kho. Khi dugc tudi nudc, hanh sé ra hoa vao giira
mua dong.

Su tao hanh chdi (offset) 12 bién phdp nhan gidng clia nhiéu loai hanh. Cic
hanh chdi cé thé gdn v6i hanh me trong nhiéu nim hoic tanh r&i khdi hanh me va
dem trong lai trén lu6ng cho dé&n khi chiing dat kich thudc ra hoa. D€ dat dudc diéu
nay ngudi ta ¢6 khi can mot thdi gian dai tiy theo loai.

2.3.2 - Nhan giong t than hanh

Than hanh (corm) 12 phan d& clia truc thin phong 1én mang mot s& 14 kho
dang vdy. Than hanh c6 cdu tric dic chic, c6 16ng va ddt rd rét. Ca thin hanh la
mot khdi mé du trit cAu tao bdi cdc t€ bao nhu mo. Pinh cla thin hanh 12 mot thian
c6 mang 14 va chdi hoa. Cdc chdi bén dugc hinh thanh & mdi dot. Hai loai ré dugc
hinh thanh tir thin hanh: loai r& cé nhiéu 16ng hiit dugc tao ra tir gdc clia thin hanh
me va mot loai ré map dugc tao ra tif thAn hanh méi.

e Than hanh hoa lay on (hinh I1.8) mém hoic hdi ciing va dudc bdo
quin sudt miia dong va trong lai vaio mua xuin. Khi dem trong thin hanh 12 mdt co
quan sinh dudng, r& mdi dudc hinh thanh tir ddy than. Mot s6 chdi bit dau cé 14.
Phéc hoa sé& bidt dau vai tuan sau khi than bit ddu moc, dong thdi thain hanh méi
chuén bi cho nim sau bit diu dugc thanh lap. o} hué tdy c6 sy canh tranh gitta sy
phdt trién hoa va than hianh vé cdc chat déng héa. Sy phdt trién nay dudc diéu
chinh bédi quang ky.
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e Su nhin gidng cdc thuc vat thAn hanh chd yé&u la sy gia ting ty nhién
clia cdc thAn hanh mdi. Ciing gidng nhu & cli hanh, sy sdn xud't hoa tir thAn hanh
tuy thudc vao thyc phadm dy trit trong thadn hanh tir mia trudc. Pdi vdi hué tiy, dém
mat va thdi gian ting trudng dai 1a cdc diéu kién thuin 16i cho su tao cdc thin hanh
rdt 16n. Phan bén va cdc bién phdp k§ thuat khédc trong sudt thdi ky ra hoa sé& 4nh
hudng dén mia ra hoa nim sau. Than hanh dugc phin loai dya trén kich thudc, sdu
bénh. Ngudi ta con c6 thé nhan gidng cdc thin hianh bing cdch cit thin hanh 16n ra
nhiéu manh nhd, mdi manh cé chita modt chdi. Mdi chdi nay c6 thé phét trién thanh
mot thin hanh méi.

Cudng hoa .
Chéi méi

Canh hoa cii

Ré cua hanh cii

Hinh I1.8 - CAu tric cua than hanh hoa lay on
2.3.2 - Nhan giong t¢ than ci

Thin ci (tuber) 12 loai cd quan dic biét do than phdong 1én va nim ngdm
dudi dat v6i chic ning du trir. Trén cl c6 nhiéu “mit”, tugng trung cho cdc dot
than. M&i mit mang mot hodc nhiéu chdi nhd, d6i dién véi mot vét seo 14. Cac dot
nay sip x&p theo hinh xodn &c di tir dinh nim & mot cyc ddi dién véi noi gén vao
than. Cli khoai tay (hinh I1.9) cAu tao bdi nhiéu loai t&€ bao nhu md 16n c6 chita mot
lugng 16n tinh bot. Cau tric bén trong cla cl ciling gidng nhu cdc loai than khdc
gdm c6 phan 16i, b6 manh va vd.

- Cu 1a cd quan du trir dugc hinh thanh trong mot mua, duy tri trang thai
ngli qua mia dong va thyc hién nhiém vu tdi sinh chdi mdi trong miia xuin sang
nim. Cidc chdi méi sé& sit dung thyc pham du trit niim trong ci ci.
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- Sy tao ct bit diu bing su Gc ché sy ting trudng clia ngon cdc thin bod
va sy phinh to ctia t&€ bao. Sy tao ci 1a do bdi mot chat tao ci lién k&t véi mot
protein diéu chinh sy tao cd dugc thanh 14p tir 14 va cl me.

- Su nhin giéng & cay thin cli bing nhiéu cich:

+ C4t cd ra nhiéu mdnh nhd c6 chita mot hodc nhiéu mit. C4ch nay
dugc goi 1a nhan giéng tir “hat”.

+ Trong cé ca.

S

Choi bat dinh 5=

Chop dudi cu \

Seo cii noi ré
cu gan vdi cay
me

Hinh I1.9 - CAu tric thin cd khoai tay
2.3.3 - Nhén giong tif ré ci

Ré cii (tuberous root) 12 sy phdng to 1én clia cdc ré thif cAp mang nhiéu choi
va ré bat dinh nhu trudng hdp khoai lang, khoai mi, thu hdi dudng, thugc dugc.
Thyc vat cho ré cti 1a cAy ludng nién. Cl dugc tao ra trong mdt mia, sau dé roi vao
trang thdi ngl khi thdn ciy chét di. Nhd chiic ning dy trit ma ciy c6 thé kéo dai
trang thai ngad.

Thuc vat tao r& cl nhin gidng bing cdch cit cli noi c6 chita chdi ra 1am

nhiéu manh. Ngudi ta con c¢é thé nhin gidng bing cdch cit doan thin hay cit day
(khoai lang).
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Hinh I1.11 - C4u tric ré ci Thuge Dugc
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2.3.4 - Nhan giong ti ciin hanh (tre, mia)

Cin hanh (rhizome) 12 loai than dic biét ma than chinh cda ching moc nim
ngang ngay dudi mit dit. Py Ia trudng hgp cla nhiéu ciy kinh t& quan trong nhu
tre, mia, chudi. Thin nim dudi mit dit gdm d6t va 16ng. G mdi dot c6 mang mot
phié€n 14 dm 14y than. C4c cin hanh c6 thé phét trién moc thing 1én khdi mit dat
hay moc lan rong dudi mit dat.

Céc loai thuc vat tao cin hanh c6 thé nhan gidng bing cdch tich cdc doan
ndi ti€p nhau va dem trong riéng 1€, hoic tdch riéng chdi vira mdi bat 1&én hodc huy
dinh sinh trudng d€ gia ting hé s6 nhan chdi (thién diéu).

2.3.5 - Nhin gidng tir gid hanh (lan)

Gid hanh (pseudobuib) 12 cd quan dy trit dic biét thudng thdy & cdc loai
phong lan. Pay la phan thin phong 1én do mdt hodc nhiéu d6t tao thanh.

Viéc nhin gidng bing cich tich thAin mdi phdt trién tir cdc ddt nay. Viéc
tdch thudng dugc thuc hién trong thdi gian ngd clia cay hoic khi bit diu giai doan
sinh trudng mdi.

2.4 - Hé s6 nhan giong

Trong nhan gidng ciy trong, ngudi ta quan tAm nhat d€n hé s& nhan giong. Hé
s6 nhan giong bi€u thi s& lugng ciy gidng dudc tao nén tif mot cAy ban diu trong
mot thdi gian nhit dinh, c6 thé 12 mot thdng, mdt muia vy, mot nim hay nhiéu nim.
Thong thudng, d€ tinh hé s6 nhan gidng, ngudi ta thudng tinh theo thdi gian mot
nam.

Vi du:

- Mot cAy gidong ban diu, sau mdt thing tif cAy nay bing cdc phuong
phép nhan gidng cho ra 4 ciy giong mdi. Nhu vy hé s6 nhan gidng cda ciy ban
dau nay trong mdt nim dudc tinh nhu sau:

Hé s6 nhan giong = 4'*

- Sau ba thdng tir mot cAy gidng ban dau, bing cdc phuong phdp nhan
gidng cho ra 5 cdy mdi. Nhu vdy, hé s6 nhan gidng clia cAy nay trong mot nim
dudc tinh nhu sau:

Hé s6 nhan giéng = 5°
Tém tdt

Trong ndng nghiép 1am nghiép, d€ nhan gidng thyc vat, cic phudng phép
truyén thdng thudng dugc st dung 1a:

- Nhan gidng hitu tinh bing hat.

- Nhin gidng vo tinh biing cdc dang than hay ré dic biét.
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Viéc nhin gidng bing hat phu thudc rat nhiéu vao cdc diéu kién gitp cho
hat c6 thé ndy mam:

- Phoi hat phdi con song.

- Hat phdi dugc dit trong mdi trudng c6 cdc diéu kién phit hgp cho su
ndy mam ctia hat: nuSc, nhiét 49, do 4m, d4nh sing.

- Hat phdi vugt qua dugc cdc y€u t6 gay su ngi cla hat.

Bén canh phuong phdp nhin giong hitu tinh bing hat, d6i véi mot s6 loai
thuc vat c6 thé thuc hién nhan giong bing phuong phap v tinh:

- Nhin gidng bing cit dot than, doan ré, manh 14.
- Nhin gidng vo tinh biing cdc loai thin hay ré dic biét.

Cdu hdi on tdp

1. Cdc diéu kién gitip cho hat gidng c6é thé ndy mam? Céc giai doan ndy mim
clia hat? Cdc y€u t6 dnh hudng d&€n su ndy mam clia hat?

2. Pic diém cla phuong phap nhin gidng hitu tinh biing cit dot than, doan ré,
ménh 14?

3. Cédc ki€u nhan giong bing than hay ré dic biét?

4. Tir mot ciy giong ban diu, sau 3 tuan biing cic phuong phap nhin gidng cho
ra 6 cAy mdi. Tinh hé s6 nhan giong clia cAy ban diu nay trong thdi gian mdt nim?
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CHAONG (I
KY THUAT PHONG THI NGHIEM NUOI CAY MO THUC VAT
Hién nay, hiu hét cdc cd s nghién ctu sinh 1y hoic di truyén thuc vat & cdc
nudc déu td chiic cac phong thi nghiém. Cac phong thi nghiém nay tir don gidn dén
phitc tap hay rat hién dai, do d6, viéc md td mot phong thi nghiém nudi cdy mo chi
c6 ¥ nghia tuong ddi. Piéu quan trong hon c4 13 can nim vitng cdc nguyén tic, tly
theo diéu kién cu thé ciia cd s& ma t§ chirc 1am viéc d€ ddm bdo cdc nguyén tic
do.
Cé6 ba nhin t& ddm bdo thanh cong trong nudi cAy md thuc vat la:
- Bdo ddm diéu kién vo tring.
- Chon diing mdi trudng va chudn bi moi trudng ding cach.
- Chon va xtt Iy mo cay thich hdp trude va sau khi cdy.
1-BAO PAM PIEU KIEN VO TRUNG

1.1 - Y nghia ciia vo tring

Mbi trudng d€ nudi cdy thuc vat c6 chia dudng, mudi khodng, vitamin. P6
ciing 12 moi trudng thich hdp cho cic loai nAm va vi khuan phdt trién. Do tdc do
phan bao clia ndm, vi khuén 16n hon rat nhiéu so véi t& bao thuc vat, néu trong moi
trudng nudi ciy chi nhi€ém bao t ndm hoidc vai vi khudn, thi sau vai ngay dé€n mot
tuan, toan bd bé mit moi trudng vai md ciy sé phl ddy mot hodc nhiéu loai ndm, vi
khu&n. Thi nghiém phai bé di vi trong diéu kién nay mo ciy khong thé ti€p tuc
phat trién va chét din.

Thong thudng mot chu ky nudi cAy mo thuc vat dai tr 1 dén 5 thang, khic
vdi thi nghiém vi sinh vat, c6 thé két thic trong vai ngay. N6i cach khic, mitc do
vd trung trong thi nghiém nudi cdy mo thyc vat doi héi rat nghiém khic. Piéu nay
dic biét quan trong khi nudi ciy t&€ bao don thuc vat trong cdc binh 1én men, diéu
kién v trung phai rit cao mdi c6 hy vong thanh cdng dudc.

#:,,-r L ' Hinh III.1 Thao tic gieo
: cdy mo thye vat
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Do d6, hau hét cdc thao tdc k§ thuit ti€n hanh trong nudi cdy md thuc vat
thudng phdi thuc hién cdc cdc hé thdng ti cdy vo trung. Hé thdng cdc td ciy vo

truing ndy dudc trang bi thi€t bi loc khi vd tring d€ ddm bido mdt khong gian 1am
viéc an toan khong tap nhiém vi sinh vat.

Hinh II1.2. Tu cdy vo trung

1.2 - Ngudn tap nhiém
Ba ngudn tap nhiém chinh la:
- Dung cu thiy tinh, méi trudng va nit ddy khéng duge vo trung tuyét
doi.
- Trén b& mit hodc bén trong md cAy ton tai cdc sdi to ndm, bao tif nAm
hodc vi khudn.
- Trong khi thao tdc 1am rdi nAm hoidc vi khuén theo bui 1én mit moi

truong.

1.3 - V6 trung mé cay

Nguyén tic va phuong phdp vd triing ndi lam viéc, dung cu thi nghiém, moi
trudng nuodi cdy chiing ta ¢é thé tim hi€u trong cic gido trinh thuc tap Vi sinh vat. G
day, chi dé cip dén viéc vd tring miu cdy.
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M0 c4y c6 thé 1a hau hét cac bo phan khic nhau ciia thuc vat nhu hat gidng,
phoi, nodn, d&€ hoa, 14, dau ré, than cd... thy theo sy ti€p xtic v6i modi trudng bén
ngoii, cic bd phan nay chita nhiéu hay it vi khudn va nim. Pong lda non khi con
trong be, mo thit trong qua... thudng it bi nhiém vi sinh vat, ngudc lai, 14, than, dic
biét trong cdc bd phan nim trong di't nhu ré, ci ¢ lugng nAm khuin nim siu & cic
t&€ bao bén trong md chit khong han ch& § bé mit. L4 khoai lang c6 thé vo triing dé
dang trong miia khd nhung khong thé 1am dugc trong miia mua.

Phuong phdp vo tring md cdy thdong dung nhit hién nay la ding cdc chat
héa hoc c6 hoat tinh diét nAm khudn. Hiéu lyc diét nAm khudn cta cdc chit nay
phu thudc vao thdi gian xi 1y, ndng dd va kha ning xAm nhap cida chiing vao cdc
k& ngdch 15i 16m trén bé mit md ciy, khad ning ddy hét cdc bot khi baim trén bé
mit mo cdy. PE ting tinh linh dong va kha ning xdAm nhap cha chat diét khudn,
thong thudng ngudi ta x{t 1y md cdy trong vong 30 gidy trong rudu ethanol 70%, sau
d6 méi xit 1y dung dich diét khudn. Pong thdi ngudi ta thém cdc chit gidm sic
cing bé mit nhu tween 80, fotoflo, teepol vao dung dich diét nAm khuén.

P& c6 khdi niém vé ndng dd va thdi gian st dung cdc chit diét nAm khuidn
dé xir Iy mo cay, xin din tai liéu nghién citu clia Street (1974) & bang sau:

Téc nhan vo trung | Nong d6 (%) | Thdi gian xi¥ 1y (phit) | Hiéu qua
Canxi hypoclorid 9+10 5+30 RAt t6t
Natri hypoclorid 2 5+30 RAt tOt

Hydro peroxid 10+ 12 5+15 Tét
Nu6c Brom 1+2 2+10 R4t tOt
HgCl, 0,1=+1 2+10 Trung binh
ChA't khdng sinh 4 =50 30 + 60 Khi t6t

Cédc chat khang sinh trén thyc t€ it dugc st dung vi tic dung khong triét dé
va c6 4nh hudng x4u ngay 1én sy sinh trudng clia md cay.

Trong thdi gian x{t 1y, md cidy phdi ngdp hoan toan trong dung dich diét
khuin. P6i vdi cdc bd phan c6 nhiéu bui cét, trudc khi xt 1y nén rita kj bing xa
phong bot va rita sach lai bing nuéc mdy. Khi x{t Iy song, md cdy dudc ri¥a nhiéu
1an bing nuSc cit vo tring (t8i thi€u 1a 3 1an). Nhitng phan trén md ciy bi tic nhin
vd triing 1am cho tring ra cin phdi cit bd trudc khi dit md cdy 1én moi trudng. PE
trdnh dnh hudng truc ti€p clia cdc tdc nhin vo tring 1én moé cdy, nén chd y d€ lai
mot 16p boc ngoai khi ngdim mo vao dung dich diét khudn. Lép cudi cling nay sé
dudc cit bo hoic béc di trude khi dit mo cdy 1én moi trudng.

Vo6 tring miu 12 mot thao tdc kho, it khi thanh cong ngay 1an dau tién. Tuy
vay, n€u kién tri tim néng d6 va thdi gian vo trung thich hgp thi sau vai 1an thi
chic chin sé& dat két qua.
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Quy trinh co ban d€ vo triing mot s6 mau nudi cdy c6 thé trinh bay nhu sau:
1.3.1 - V6 trung hat

- Rita hat bing xa phong, lic déu 2+3 phiit. V4i hat nhd thudng dung hat
trong tdi nylon hay tdi vai.

- Rra sach xa phong.
- V6 triing so bd bing cdn 70%, lic déu trong 2 phiit.
- Rita sach lai bing nuéc cat vo tring.

- Cho hat vao dung dich khi trung chlorox (20+40%), Na-hypochlorite
(1+15%). Thém vao vai giot bam dinh tween 80. Khi tring trong 15+20 phit tuy

X

mau.
- Rira sach lai bing nudc cat vo tring 4+5 1an.
- Hat vo tring di c6 thé nudi cdy trén moi trudng tao mau vo tring.
- Mo6i trudng nudi cdy c6 agar hay trén cau gidy.
1.3.2 - Cac phuong phap khac vé trung hat
- Khtt triing 1an thit nha't v6i Na-hypochlorite (5,25%).

- Khi¥ tring 14an thit nhi v6i HgCl, (0,1+1%), thém vai giot HC1 (0,5%),
trong 10 phut.

- Rtra miu v6i H,0, (6%) vo tring trude khi rira lai bing nudc cit vo
trung.

- C6 thé khtt triing so bo hat biing acid sulfuric trong 2+10 phiit.

- Khi clorin ¢6 thé diing d€ khtt tring hat, cti, hanh vai miu cdy than gd.

- V6i hat ¢6 vo cirng thudng lam cho nit hat trude khi khit trung.

- C6 nhitng hat ndy mam khé, thudng cho ndy mam trudc khi 14y miu
nudi cdy. Thudng dit trong phong t6i cé nhiét do 4°C.

1.3.3 - Vo trung chéi non, 14 va than cé

- V6 triing sd bd bing cdch ngdm miu vao cén 70%, trong 1-3 phiit, thdi
gian xtt 1y c6 thé ngin hon do 14 d& min cdm vdi cdn.

- Vo tring mau vdi chat khit tring (20%) hay Na-hypoclorite (1%), trong
5 phit.

- Rira lai bing nudc cat vo tring 3 1an.

1.3.4 - V6 trung cu, ré va hanh

- Miu nudi cdy dugc rira bing xa phong va nudc.
- V6 triing so bd biing con 70% trong 1-3 phuit.

- V6 trung v6i chat khit tring (20%) hay Na-hypoclorite (1%) trong 20
phut.
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- Rira lai bing nudc cat vo tring 3 1an.

2 - MOI TRUGNG VA PHUONG PHAP PHA CHE MOI TRUONG NUOI CAY
MO TE BAO THUC VAT

2.1 - C4c thanh phan méi trudng

Mitc d thanh cdng clia cdc ky thuidt nudi cdy md t€ bao thuc vat lién quan
d&€n mot s6 nhin t&. Mot nhan t6 quan trong nhat 13 chon loc thanh phan dinh
dudng va cdc chi't hormon. Trong 20 =30 nim qua, c6 nhiéu bdo cdo bd sung 1in
nhau cho thdy c6 khodng 24 modi trudng dugc st dung trong nudi cdy md t€ bao
thuc vat.

Thanh phin moi trudng nuodi cdy mo thuc vat thay ddi tiy theo loai va bo
phan nudi cdy. P&i vdi cling mdt md cdy 1a 14 khoai tdy, mdi trudng d€ nudi tao
md seo, mdi trudng nudi cdy t€ bao don va moi trudng nudi protoplast cé nhitng
khdc nhau khd cd bdn. M6i trudng con thay ddi theo su phat trién phan hod clia mo
ciy, tiy theo ta mudn duy tri mo & trang thai mo seo, mudn tao ré, tao mam hay
mudn tdi sinh cdy hoan chinh, méi trudng nuodi cAy phdi thay ddi nhiéu hay it. Tuy
vy, tit cd cdc moi trudng nudi ci'y bao gid cling bao gdm 5 thanh phan:

- Pudng 1am ngudn carbon
- Céc mudi khodng da Iugng
- Céc mudi khodng vi lugng
- Céc vitamin
- Céc chat sinh truéng
Ngoai ra cdc tdc gid con thém mot s§ cht hitu ¢d ¢6 thanh phan hod hoc xdc
dinh (acid amin, EDTA...) hoic khong x4c dinh (nu6c dira, cao nAm men...) vio mdi
trudng tuy vao nhitng muc ti€u nghién ciu.
2.1.1 - Puong

Trong nudi cdy nhan tao, ngudn carbon d€ mo, t& bao thuc vat tdng hop nén
cdc chat hitu co gitp cho t€ bao phan chia, ting sinh kh&i cia md khong phdi do
qud trinh quang hdp cung cdp ma do dudng trong moi trudng. Hai dang dudng
thudng sit dung nhit la sucrose va glucose nhung hién nay sucrose dugc diing phd
bi€n hon. Ty theo muc dich nudi ciy, ndng dd sucrose trong moi trudng bi€n ddi
tlr 1+6% thong dung nhat 1a 2% tuong @ng véi 58,4 mM (1 mM=1milimol/l).

Mot s6 tdc gid dd thanh cong trong viéc nudi ciy cdc t€ bao don chia diép
luc c6 kha ning quang hgp. Nhd vdy, ndng do dudng trong mdi trudng cé thé gidm
xudng rat thap hodc loai bd hin. Nudi ciy cidc t&€ bao thyc vat ty dudng 13 mot
huéng quan trong trong nudi ciy t€ bao don.

39



2.1.2 - Cdc muéi kho4ng da lugng

Nhu cau mudi khodng ca mé t& bao thuc vat tich rdi khong khdc nhiéu so
véi ciy trong trong diéu kién ty nhién. C4c nguyén t6 da ludng cAn phdi cung cip
1a nitrogen, phospho, kali, calci, magne, sit.

- Ngudn nitrogen

Mb t&€ bao thuc vat trong nudi cAy cé thé st dung nitrogen khodng nhur
ammonium va nitrat, ddng thdi c6 thé st dung cdc dang nitrogen hitu cd nhu acid
amin. Ty 1€ nitrogen dang ammonium va nitrat thich hgp tiy theo loai ciy va trang
th4i phét trién ctia md.

Nitrat dugc cung c4dp dudi dang mudi nitrat Ca(NO3),.4H,0, KNO3;, NaNO;
hoic NH4NO;. Ammonium cung cip dudi dang mudi (NH,),SO,; hoic
NH4NO;.Trong mdt s it trudng hdp c6 thé cung cAp dudi dang urea. Téng ndng do
clia NO3 va NH," trong moi trudng thay ddi tir 3 d&€n 6 mM, thong thudng khodng
20 mM.

- Ngudn phospho
Hai dang mudi phospho thudng dung nhdt 1a NaH;PO,.7H,0 va KH,PO,.
Nong dd phospho trong mdi trudng bi€n thién tir 0,15 d€n 4 mM, thudng ding
khoang 1 mM.
- Ngudn potasium
Ngudi ta cung cap kali cho m6 nudi cdy dudi dang KNOs;, KCI, KH,PO,.
Nong do K* trong moi trudng bié€n thién tir 2+25 mM, trung binh khodng 10 mM.
- Ngudn calcium
Calci dudc cung cidp duoi dang mudi Ca(NOs),.4H,0, CaCl,. 6H,O hoic
CaCl,.2H,0. Nong d6 Ca** trong moi trudng nudi cdy tir 1 d&€n 3,5 mM, trung binh
la 2 mM.
- Ngudn magnesium
Magne dudc cung cAp dudi dang MgS0,.7H,0, v6i ndng dd trong moi trudng
tr 0,5 dé€n 3 mM.
- Ngudn ferric
Nhitng moi trudng cd dién ding sit dusi dang clorua sit FeCl,, FeCl;.6H,0,
FeS0,.7H,0, Fe,(SO,);, Fe(C4H,O4). Hién nay, hau hét cdc phong thi nghiém déu
dung sit § dang chelat k&t hgp véi Na,-Ethylen diamin tetraacetat (Na, - EDTA). 0
dang nay sit khong bi két tda va gidi phéng dan dan ra mdi trudng theo nhu ciu
cua md thuc vt.
2.1.3 - Cac muéi khoang vi lugng
Nhu ciAu mudi khodng vi lugng clia mo thyc vat trong nudi ciy 1a linh vuc
con it dugc nghién cttu. R4t it cdc nguyén t§ vi lugng dd dugc chiing minh 1a khong
thé thi€u dugc d6i vdi sy phdt trién clia mo va t€ bao. Tuy vy, vin dé nay di dugc
sinh 1y thuc vat gidi quy&t ddi vdi cdc ciy hoan chinh. D€ an toan, cdc tic gid da

cung cAp hau hét cdc nguyén t& vi lugng can thi€t ddi v6i cady cho nudi ciy trong
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mdi trudng nhin tao, vi vy su cung cAp nay c6 tinh chat kinh nghiém chi nghia,
trong nhitng trudng hdp cu thé c6 thé 1a khong can thi€t. Trong thach ché bién tir
rau cAu bién chic chin con ton du mot lugng iode ding k€&, thira di dé€ thda min
nhu ciu iode clia mo6 thuc vat. Tuy vay, nhiéu tdc gid vin dé nghi thém iode dudi
dang KI vao mdi trudng. Gid tri clia viéc thém mudi AICl; hoidc NiCl, ciing chua
dudc chitng minh. Sau day la cdc vi lugng thong dung (1uM=1 micromol/lit).

Tén vi lugng Dang sif dung Nong do pM
Mangan (Mn) MnSO4.4H,O 15+ 100
Bo (B) H;BO; 6 + 100
Ké&m (Zn) Zn(S0,).7H,0 15 +30

DPong (Cu) CuS0,.5H,0 0.04 = 0,08
Coban (Co) Co(Cl,.6H,0O 0,1+-04
Tode (I) KI 2,5+20
(NH4)sM070,4.4H,0
Molypden (Mo) 0,007 - 1
NaMo0,.2H,0

1.2.4 - Cac vitamin

Céc vitamin thudng dugc pha hdn hdp trong dung dich me c6 ndng dd cao
g4p 500 hodc 1000 1an dung dich 1am viéc. C4c dung dich vitamin dé hdng do nim
khuin nhiém tap, vi vay cin giit trong diéu kién lanh dudi 0°C. Nén chia sin dung
dich me vitamin ra nhiéu lo nhd, mdi lo dd diung cho vai lit mdi trudng, va bio
quan trong ngin da ta lanh.

Tén vitamin Nong do (ppm)

Myo — Inositon 100

Acid nicotinic (Vitamin Bs hay PP) 05+1
Pyridoxin HCI (Vitamin Bg) 0,005 = 0,5
Thiamin HCI (Vitamin B)) 10 + 50
Panthothenate calci (Vitamin B3) 1+5
Riboflavin (Vitamin By, 1+5
Biotin (Vitamin H hay Bg) 0,1+1
Acid folic (Vitamin B,) 0,1+1
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1.2.5- Cédc chit sinh truéng

Chat diéu hoa sinh trudng thyc vat c6 5 nhém chit hoat dong chinh: auxin,
cytokinin, gibberellin, acid abscisic va ethylen. Auxin can thi€t cho kich thich phan
chia t&€ bao, phat trién t€ bao va ra ré. Dicamba va picloram c6 tic dong tuong tu
nhu auxin. Dicamba thudng sit dung cho nudi ciy ciy don t& diép, trong khi
picloram dugc st dung cho ciy rau.

Nhitng phin tf auxin thudng st dung két hgp vdi cytokinin. Hau hét nhitng
cytokinin déu 1a din xuat cda adenine. Cytokinin can thi€t cho ph4t sinh chdi va tdi
sinh & hau hét cdc loai thuc vat va ddi khi kich thich phan chia t€ bao. Thidiazuron
cin thi€t cho nudi c4y tdi sinh cdy than gd (Huetteman & Preece, 1993).

Gibberellin kich thich vuon than chdi va dugc bd sung vao mdi trudng sau
khi 14 diu tién xud't hién. Acid abscisic, dugc ding v6i ndng d6 thap, cé thé diéu
hoa sinh trudng va phét trién, va c6 1& tdic ddong mang tinh quy ludt trong giai doan
dAu phdt sinh phdi soma. Diing & néng dd cao, abscisic acid e ché sinh truéng va
ngin cdn ndy mam. Ethylen dudc sin sinh ra tir t€ bio nudi ciy, nhung quy luit tic
dong ctia ethylen hién nay chua dugc hi€u ré. Ethylen c6 1& kich thich sinh trudng
t€ bao va phdt sinh hinh thdi trong mot vai trudng hgp nudi cdy. Bac nitrat ¢6 thé
dudc st dung dé e ch€ qua trinh sinh tdng hgp ethylen trong nudi cdy md.

Thudng ngudi ta pha cdc dung dich me chat diéu hoa sinh trudng c6 nong do
cao gip 1000 Ian dung dich 1am viéc. Do mot s chat sinh trudng it tan trong nudc
can phai pha nhu sau: cin lugng chit sinh trudng dd pha 100 ml dung dich me vao
mot ly khd. P6i véi 2,4D, GA; pha trong con 50% cho d&én 100 ml. P6i véi NAA,
IAA, IBA, 2iP, BA trudc hét thém 2-3 ml NaOH IN va lic cho dén khi tan hét, sau
d6 thém nuéc dén thé tich 100ml. Dung dich me chat diéu hoa sinh trudng dugc
bdo quén trong lo kin (riéng IAA cin lo mau nau), cit giif lanh. 2,4D, NAA tudng
ddi bén, c6 thé bdo quan nhu viy trong mot nim. BA, 2iP, IBA, kinetin, GA bio
quan 2-5 thang. IAA cin pha lai hang thing d€ bio ddm hoat tinh.

1.2.6 - Cac chat hitu co khac
- Nudc dua

ChAt c6 hoat tinh trong nudc dira hién da dugc chitng minh 12 myo-inositol
(m-inositol) va mdt s6 acid amin khdc. Ludng nuéc dira dung trong moi trudng cdy
thudng khd 16n tir 15+20% thé tich moi trudng. LAy nudc dira & cac trdi dira gia, loc
trong, dung vao cdc tii nhya va bdo quin trong lanh siu cho dén khi dung. ThdJi
gian bdo quan khong qud vai thang. T6t nhat nén st dung tuoi.

- Dich thuy phén casein

Dung dich thdy phan casein — ddy la cdc ch€ pham thudng ding trong nudi
cdy vi sinh vat, md t&€ bao dong vit, dd dugc tiéu chuidn hod va ban dudi dang
thuong phd&m. Thanh phan hod hoc khong xdc dinh. Dung dich thiiy phan casein
cung cAp mot s6 amino acid. Lugng thudng dung 1a 1 g/lit moi trudng.
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2.2 - Van @é lya chon méi trudng

Khi khdi sy cong tac nudi cdy mod d6i v6i mot s6 d6i tugng nha't dinh, van dé
dit ra 12 chon modi trudng nao, trén cd sé nao d€ phdi hgp cdc chit dinh dudng.
C4ch thudng 1am 12 qua cdc tai liéu dd xudt ban, xem céc tdc giad nudi cdy mo trén
cling ddi tugng Ay di dung loai mdi trudng ndo. Budc ddu cé thé giit nguyén moi
trudng cla tdc gid d6 hoidc trén co sd d6 ma cdi ti€n cho phi hgp qua mot sd thi
nghiém thim do. Trong hang trim moi trudng do rat nhiu tdc gid dé nghi cho
nhiéu loai ciy khic nhau, c6 thé phan ra 3 loai moi trudng:

- Mbi trudng nghéo chit dinh dudng: moi trudng White, Knop.

- Moi trudng c¢6 ham lugng chat dinh dudng trung binh: mdi trudng B3,
Gamborg.

- Méi trudng gidu chi't dinh dudng: moi trudng MS (Murashige — Skoog).

Vi vay khi bit diu nghién citu nudi cdy md mot sd ddi tugng mdi, chua c6
tai liéu trudc thi nén thim do so sdnh 3 loai mdi trudng trén xem ddi tugng nghién
cttu thich hgp véi loai moi trudng nao nha't.

Sau d6, can tim ty 1& NO; / NH," thich hgp. Céc tdc gid phuong Tay lam
viéc v6i cdy trong can thudng khong dua NH,* vao mdi trudng. Nhung d6i vdi
nhitng cdy dinh dudng NH," manh nhuv cay lda, viéc thém vao mdi trudng nudi cay
mdt ty 18 NH," thich hdp chic chdn s& ¢6 1gi.

Viéc st dung mang tinh kinh nghiém d6i v6i mot s6 moéi trudng da cin trd
kh4 nhiéu sy ti€n bo clia cong tic § mdt sd phong thi nghiém nudi cdy md thyc vat.
Thudc 14 va ca rot 12 2 loai cay kinh dién cla nudi cdy md thyc vat. Moi trudng
nudi cdy 2 loai cAy nay da dugc xdy dung khd hoan chinh. Tuy vay, khong thé
diing nguyén cdc modi trudsng d6 dé nghién ciu cdc cidy hoa thdo hoic ciy ho diu
ma khong cé sy cdi ti€n sira ddi. Piéu nay gidi thich sy ti€n bo chadm chap clia nudi
cdy md mot s& ciy hoa thdo so vdi cdy hai 14 mam.

Hién nay, moi tru6ng MS dudc coi nhu la mdt moi trudng thich hgp véi
nhiéu loai cay, do gidu va cin biing vé chit dinh dudng.

2.3 - Phuong phap pha ché& méi trudng

Pé thuin tién cho viéc pha cdc mdi trudng nudi cdy (mdi trudng lam viéc),
ngudi ta khong can hod chit mdi 1an pha moi trudng ma chuin bi trudc dusi dang
dung dich dam dic tir X10 + X100, chi can pha véi nudc cat hai 1an hay nuéc vo
khodang khi st dung. Cdc dung dich nay goi la dung dich me (stock). Dung dich me
dugc bdao quan dai ngay trong td lanh thudng hodc ti lanh sdu. Thong thudng pha
cic dung dich me: stock da lugng, stock vi lugng, Fe — EDTA, stock vitamin, stock
chat sinh trudng, va cdc stock cin thiét khéc.

Hién nay, mdt s6 hang sdn xudt hod chit di c6 ban loai moi trudng chuin bi
sdn thanh géi g6m di cdc thanh phﬁn thich hgp v6i mdt muc dich nha't dinh. Thi du:
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moi trudng MS dé€ nhan gidng cdy canh. Khi diing chi cAn hoa mot géi vio mot thé
tich nu6c cAt nhat dinh, dun s6i 12 ¢6 ngay moi trudng 1am viéc.

Né&u t8 chic t6t van dé chudn bi moi trudng thi s& gidm mot s6 thdi gian
ddng k€ cho cong tdc nudi cAy. Dudi day, xin néu chi ti€t phuong phap chuin bi hai
moi trudng thong dung 1a MS va White theo Kapeshauer va Collins (1972).

2.3.1 - Moi truong MS

#% Pha stock khodng da lugng méi trudng MS nong do dam diic 20 lan
(x20)
Can chinh xdc bing cin phan tich cdc mudi khodng da Iugng. Dung 6ng dong,
dong khodng 400 ml nuSc cAt hai 1an vao becher 1000 ml. Cho 14an Iudt cic mudi da
lugng vao theo trinh ty nhat dinh sau:

. Nong d6 mdi trudn Nong do dung dich

Tén hod chdt nugi céfy (mg/lit) ¢ stoclf(xéO) (rig/iit)
- MgS0,.7H,0 370 7.400
- KH,PO, 170 3.400
- KNO; 1.900 38.000
- NH4NO; 1.650 33.000
- CaCl,.2H,0 440 8.800

M&i 1an cho mot loai khodng vao phadi khudy tan hoan toan va bd sung thém
100 ml nudc cit hai 1an trude khi bd sung cdc khodng khidc vao (phuong phdp pha
thé tich ting dan). Do CaCl,.2H,0 c6 thé phan ng tao két tia vdi MgSO,.7H,0
nén hai chit ndy phdi pha tdch r&i nhau theo ding trinh ty & trén, cho CaCl,.2H,0
vao sau cung.

Cho t4't cd vao binh dinh, ding nudc cit hai 1An chuin lai cho ding 1000 ml.
Nhu vay ta ¢6 1000 ml dung dich me khodng da lugng dam dédc 20 1an. Dung dich
nay dugc bio qui d€ ding din trong chai mau & nhiét do 4 ~ 10°C, diung 50 ml cho
mdt 1000 ml mdi trudng nudi cAy.

#% Pha stock khodng vi lugng nong do dam dic 1000 lan (x1000)

Do ham lugng mot sd loai khodng vi lugng trong stock khodng vi lugng rat
nhé, khé cé thé cin dong chinh xdc nhu mot s6 cic khodng vi ludng khdc. Vi viy &
ddy, ta phdi ti€n hanh pha riéng dung dich cdc khodng nay (CuSO,.5H,0,
CoCl,.6H,0) c6 ndng dd ddm dic hon 100 14n so v6i dung dich me va goi 1a dung
dich “ba ngoai”.
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Sau khi pha song cdc dung dich “ba ngoai”, ti€n hanh pha 100 ml stock
khodng vi lugng X 1000 tuong tu nhu' & phan trén. Thanh phan cdc khodng nhu sau:

Nong d6 moi Nong d6 dung dich | Ndéng dd dung dich
Tén hod chat trudng nudi cay stock (x1000) “ba ngoai “(x100)
(mg/lit) (mg/lit) (mg/lit)
H;PO; 6,2 6200
MnSO,.4H,0 22,3 22300
ZnS0,4.4H,0 8,6 8600
Na,Mo00,.2H,0 0,25 250
KI 0,83 830
CuS0,4.5H,0 0,025 25 2500
CoCl,.6H,O 0,025 25 2500

#% Pha dung dich me Fe-EDTA ndng do dam dic 200 lan (x200)

Sdt 12 y&u td rat cin thi€t cho thuc vat. Tuy nhién, nhu ciu cda thyc vat doi
vdi sidt rit nhd va lugng lién tuc. Vi vy, d€ cung cap dd lugng sit cho thyc vt ta
thudng dung sit dusi dang hgp chit Fe-DETA. Hgp chit Fe-EDTA dudc hinh thanh
do su ngdm Fe cia EDTA duéi tic dung cua nhiét do. G dusi dang hop chit nay,
sit s& dugc phong thich ra moi trudng tuy theo nhu ciu clia thyc vat. Phuong phip
pha nhu sau:

Tén hod Nong dd moi trusng | Nong do dung dich
chat nudi cdy (mg/lit) stock (x200) (mg/lit)
FeSO,4.7H,O 27,8 5560
Na, EDTA 37,3 7460

Chuén bi hai becher 500 va 1000 ml. Cho vao mdi becher 400 ml nudc cat
hai 1an. Pun néng hai becher trong bé &n nhiét khodng 80°C. Cén chinh xdc 5,56 g
FeS0,.7H,0 cho vao becher 500 ml c6 400 ml nudc trén, khudy tan hoan toan. Cin
chinh x4c 7,46 g Na, EDTA cho vao becher 1000 ml trén, khudy tan hoan toan.

Cho tu tr dung dich FeSO,.7H,0 vao dung dich Na, EDTA, viura d6 vira
khuiy déu. Cudi ciing bd sung nu6c cho di 1000 ml. Nhu vay, ta ¢ 1000 ml dung
dich stock Fe-EDTA dam dic 200 1an c6 mau vang nhat, trong sudt. Dung dich nay
dudc bdo qua d€ dung dan trong chai mau & nhiét d6 4 + 10°C, ding 5ml cho mot
1000 ml mdi trudng nudi cy.

3% Pha stock hormon

Cédc hormon khdc nhau s€ tan trong cdc dung mdi khdc nhau. IAA, NAA, BA
pha trong NaOH IN (thém 2-3 ml NaOH IN va lic cho dé&n khi tan hét, sau dé
thém nudc dén thé tich cin). GA;, 2,4-D pha trong con 50° cho dd thé tich.

Pé pha cdc chit sinh trudng, c6 hai cdch khdc nhau:
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+ Cach 1: pha theo hé mol

Vi du: Pha 100 ml dung dich stock IAA (M=176,19) c¢6 ndng dd 1 mmol
(milimol) tir IAA tinh khiét.

176,19 g IAA pha trong 1000 ml nu6c  — 1000 ml dung dich cé
ndng dd 1 mol/lit. D€ pha dung dich ¢6 ndng dd 1 mmol/lit can 0,17619 g IAA. Nhu
vay, muén c6 100 ml dung dich IAA néng dd 1 mmol/lit can 0,017619 g IAA.
(Mnaa: 186,2; My 4p: 221,045 Mpa: 225,2)

+ Cach 2: pha theo hé mg/lit: [am tudng tu nhu cdch pha khodng.

Cdc dung dich stock hormon sau khi pha song dugc bdo quéan trong cdc chai
mau § nhiét do lanh 4-10°C.

3% Pha stock vitamin méi trudng MS nong dé dam dic 500 1an (x500)

Dung &ng dong, dong 50 ml nu6c cat hai 1in vao mot becher 100 ml. B6
sung cdc vitamin vao theo trinh ty sau:

Acid nicotinic 0,5 250
Thiamin HCl 0,1 50
Pyridoxin HCI 0,5 250
Myo-inositol 100 50.000
Glycine 2 1.000

Cho t4t c4 dung dich vao binh dinh mic, ding nudc cit bs sung cho di 100 ml.
Nhu vdy, ta ¢6 100 ml stock vitamin MS x500. Dung dich nay dugc bio qua dé
ding din trong chai mau & nhiét d6 dudi 0°C, ding 2ml cho mdt 1000 ml moi
trudng nudi cay.

#* Pha moi trudng 1am viéc (moi trudng nudi cay)
Pha 1 1it moi trudng MS ¢ ban:
- Diing 6ng dong, dong 500 ml nudc cat hai 1dn vao becher.
- B& sung 30 g dudng sucrose vao, khudy tan hoan toan
- B& sung 50 ml dung dich stock da lugng x20, khudy déu.
- B8 sung 1 ml dung dich stock vi lugng x1000, khudy déu.
- B8 sung 5 ml dung dich stock Fe-EDTA x200, khudy déu.

- B8 sung 2 ml dung dich stock vitamin x500.
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- B& sung stock hormon véi lugng tily muc dich nudi cay.

- Chuyén tit ¢ dung dich vio binh dinh mic, ding nuSc cit chudn lai

cho dad 1000 ml

- Chinh pH cda dung dich bing NaOH IN hay HCI IN vé pH=5,8.

- B8 sung 6-8 g agar.

- Pun s6i cho tan agar, qud'y déu. Chia hdn hgp mdi trudng vao cic binh

nudi cdy, cin chia xong truc khi dung dich mdi trusng MS ngudi xudng 50°C. Hip
khit tring (d6i véi cdc thanh phﬁn bi bi€n tinh & nhiét do cao sé& dudc loc vo tring
va b sung vao mdi trudng sau khi hap). Moi trudng sau khi hap dugc bdo quin &

25°C.

2.3.1 - Moi truong White

S6 ml dung dich
Dung dich me Ho4 chat Nong do (g/lit) me/1000 ml dung
dich lam viéc
Ca(NO;),.4H,0 3,0
NaQSO4 2,0
A KNO; 0,80 100
KCl 0,65
NaH,PO,4.H,O 0,19
B MgS0,.7H,0 75,00 10
MnSO4.H,O 0,50
7ZnS0O,.7H,0 0,30
H;PO; 0,15
C 10
KI 0,075
CuS0,4.5H,0 0,001
Na,Mo00,4.2H,0 0,025
D Fe,(S04); 0,25 10
Thiamine HCI 0,01
E 10
Pyridocine HCI 0,01

C4c budc pha ch€ moi trudng lam viéc gidng v6i moi trudng MS.
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3-CHON MO CAY VA XU LY MO CAY

Khong cé nhitng huéng din cu thé trong viéc chon md cdy. V& nguyén tic,
trit nhitng mo6 di hod gd, cdc mo khdc trong cd thé thuc vat déu cé thé ding 1am
mo cdy. Tuy vay, c6 thé nhan xét chung 12 cdc mo dang phét tri€én manh (md phin
sinh ngon, md phan sinh bén, dau ré, phdi dang phat trién, thit qud non, 14 non,
cudéng hoa, d&€ hoa, moé phan sinh dot...) khi dit vio mdi trudng cé chita mot lugng
hormon thich hgp déu c¢6 khad ning phét trién. PE bit diu nghién cttu nhin gidng
vd tinh mot cay nhat dinh, ngudi ta chi trong dé€n cdc chdi bén va mo phan sinh
ngon.

Can chi ¥y ring tuy mang mot lugng thong tin di truyén nhu nhau, cic mo
khdc nhau trén cling mdt cAy c6 thé cho cdc md seo phdt trién hoan toan khic nhau
vdi kha ning tdi sinh choi, ré hay toan ciy rat khdac nhau. Vi vay, khi khdi sy mot
ciy cu thé, trudc hét cAn thi nghiém tim hi€u phan tGng cidc bd phan khic nhau
trong nudi cdy & cdc ndng do chi't sinh trudng khdc nhau. Thi du ddi v6i cay mia,
theo két qud cong bo cia nhém HSPA (Hawaian Sugar Planter’s Asociation), 14
non con dang boc trong be va dong hoa non 12 md cay thich hdp hon cd cho viéc
tao md seo va tdi sinh cdy hoan chinh.

Sau khi cdy, md cdy can dugc dit trong cdc diéu kién nhiét d6 va 4nh sdng
Sn dinh. Tuy viéc tao md seo co thé€ cin béng t6i hodc 4nh sdng, qué trinh tdi sinh
va nhin gidng vo tinh nhit thi€t cAn dnh sdng. Nhiét 46 phong d€ md nén giit n
dinh bing cdc mdy diéu hoa. Trong phong nudi cdy nén cé cic 6n k& tu ghi theo
ngay hoic tuan.

Trong nudi cdy mo, cdc co quan clia thuc vat thudng dude st dung cé thé liét
ké dudi day:

Ngudn géc miu cay Kich thuéc miu Miu dugc tach
Pinh sinh trud . .
n SH% trudng 0,51 mm Té€ bao dinh sinh trudng
(Meristem)
Chdi dinh (Shoot tips) 0,5+ 1cm Chép dinh c6 chita mot phan than
N Chdi bén c6 chit ot phan than, 14
Chdi bén (Axillary bud) 0,5+ 1 cm ©1bef co chtid mot phan than, 1a
va chdi nach
x MAu 14 dudc cit nhd, phan nlt
Miu 14 (Leaf partioles) 0,2+03cm aufa FHCe cat iio, phan itd
dugc cdy chim vao mdi trudng
: Phién 14 At trén moi
Phién 14 (Leaf blades) 0.2+ 1cm “hi€n 14 non dugc dit trén moi
trudng, mdt dudi dit trén mat thach
Ré& (Roots) 0,5+ 1cm M3au ré dudc dit trén mit thach
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Ma at tré ath
Dang hanh (Bulbs) I+2em Mau dugc gt rn mat hay dufge
cay chim phan nua vao moi trudng
Hat ndy mam (Seedings) 2+3mm Chodi non
Hat phan (Anthers) 0,1 +0,5 mm Hat phan trong tdi phan
Tém tdt

Thong thudng mot chu ky nudi cAy mo thuc vat dai tr 1 dén 5 thang, khic
vdi thi nghiém vi sinh vat, c6 thé két thic trong vai ngay. N6i cach khic, mitc do
vO trung trong thi nghiém nudi cAy mo thuc vat doi hdi rat nghiém khic n€u mudn
thanh cong. Piéu nay dic biét quan trong khi nudi ciy t&€ bao don thuc vit trong
céc ndi lén men, di€u kién vo trung phdi ri't cao méi c¢6 hy vong thanh cong dugc.
Mudn viéc vo trung dién ra thudn 1gi, truéc hé€t cdn bd phong thi nghiém
phai c6 y thitc va su hi€u biét vé cong tdc vo triing:
- Hi€u biét vé cdc ngudn nhiém tring.
- Hi€u biét vé cdc cach kht tring dung cu, thi€t bi thi nghiém.
- Va mot viéc vd cuing quan trong, chi€m 1/3 k&t qua nghién cttu dé 1a
vd tring md thuc vat nudi cdy. Viéc vo tring mo thuc vat thudng dugc thuc hién
véi cdc chd't hod hoc c6 hiéu qua diét tring. Loai chat, nong do, thdi gian tdc dong
tlly thudc vao tirng cd quan, tirng loai thuc vat dudc nudi cdy.
Sau khi thyc hién sy vo tring md thuc vat, mot cong viéc quan trong nhat,
quyét dinh sy thanh cdng cla qué trinh nudi cdy md thuc vat d6 1a lwa chon mdi
trudng nudi cdy. Viéc Iya chon mdi trudng nudi cd'y phdi bao gdm céc yéu td:
- Lva chon cdc khodng da lugng.
- Lya chon cdc khodng vi lugng,
- Lya chon cac vitamin
- Lya chon cdc chidt hormon ting trudng thuc vat.
Su phdi hgp cdc thanh phan nay sé dudc mdi trudng nudi cdy. Thong thudng,
dé€ thuan tién cdc thanh phin trén thudng dudc pha dim dic gdp nhiéu lan
(100+=1000 14n) so véi moi trudng nudi cdy goi la dung dich me (stock).

Cdu hdi én tdp

1. Y nghia ctia su vo tring? Cdc phuong phap vo tring mo ciy?
2. C4c chat khit tring? Céch tdc dong cla cdc chd't khit tring?
3. Nguyén tic chung ctia viéc pha ch€ mdi trudng nudi cdy md thuc vat?

4. Phuong phdp pha ch€ dung dich me khodng da lugng?
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5. Phuong phdp pha méi trudng MS, White?

6. Tir BA tinh khiét, trinh bay cdch pha 100 ml dung dich BA ¢6 nong do 1,5
umol/lit. Bi€t Mg, =225,2.
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CHIONG v
CHAT PIEU HOA SINH TRUGNG THUC VAT

1 - KHAI NIEM CHUNG VE CHAT PIEU HOA SINH TRUGNG THUC VAT
— HORMON THUC VAT.

1.1 - Lich sit phat hién cdc hormon thuc vat
Su hién dién cia cdc hormon thuc vat di dugc kham phd ra tir cudi thé ky
qua. C6 nhiéu cdng trinh nghién ctu ti€p ndi nhau 1am ndi bat sy hién dién cida
chiing nhung chi dugc nhan dang mot thdi gian sau. M diu cho cdc nghién citu vé
hormon ting trudng thuc vat dugc danh diu bdi cdc thi nghiém ctia Darwin (1880)
vé hiéu tng clia 4nh sdng trén su cong clia diép tiéu Avena, va su phdt hién cida
Went (1928) vé vai trd kich thich sy kéo dai t&€ bao clia auxin.

Céc hormon thuc vat khdc 1an lugt duge khdam phd sau do6 la gibberellin trén
sU tdng trudng cua cdy ma lda (Kurosava, 1926; Yabuta, 1935), cytokinin trén sy
phan chia t&€ bao md 15i thudc 14 (Skoog va Miller, 1950), acid abscisic trén sy rung
trdi bong vai (Addicott va cdng su., 1963). Vai tro clia ethylen trén sy chin trdi
dudgc biét tir ra't 1au, nhung phdi cho t6i nhitng nim 60 cla thé ky XX, chat khi nay
mdi dugc xem 1a mdt hormon thuc vat thuc su.

Nhu vy, cho t6i nay, cdc nha sinh 1y hoc thira nhin ndm nhém hormon ting
trudng thyc vat chinh: auxin (AIA), gibberellin (GA), cytokinin, acid abscisic
(AAB) va ethylen.

(IJOOH
N
|
H
ATA GA,
CH,OH s
H
T =C< CZH HSC CHS |
HN—CH— CH C
CH, 3 % / \
N on CH C|H
=
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Hinh IV.1 - Ciu tric cia cdc hormon thyc vat

1.2 - Pinh nghia

Hormon (kich thich t8), 1a thuit ngit do cdc nha sinh ly dong vat Baylis va
Starling goi vdo nim 1904. Phan 16n cdc nha khoa hoc hién nay chip nhin dinh
nghia hormon thyc vat dya vao dinh nghia hormon thuc vat: “mdt chit hitu cd do t&
bao clia mot bd phan co thé tao ra va dude chuyén téi mot bd phan khic, & dé, véi
ndng do ri't thap, chat 4y gdy ra mot phdn tng sinh 1y .

Ngudi ta thudng phin biét cic hormon thuc vat, tifc cdc san phim thién
nhién cda thyc vat, v6i cdc chat diéu hoa ting trudng thyc vat (plant growth
regulators), bao gdm cdc hormon thuc vat va cdc chat hitu co nhan tao c6 hoat tinh
diéu hoa. Chiing khong phdi 1a cdc chit dinh dudng, céc sinh t& hay nhitng nguyén
td khodng can thi€t cho thyc vat.

Céc hormon va chat diéu hoa & thyc vat thudng duge ding cling vé6i tén cia
qud trinh ma ching tdc dong: chat diéu hoa (hay hormon) ting truéng thuc vat,
chat diéu hoa (hay hormon) ra hoa (néu c6).

1.3 - C4c diic tinh chinh ciia chat diéu hoa sinh truéng thuc vat

B4n chit cia nim nhém hormon ting trudng thuc vat di dugc ching minh,
tuy nhién, hormon ra hoa (frorigen) van con 1a gid thuyét. Sy tdng hgp, van chuyén
va cdc hiéu tng sinh 1y cia nim nhém hormon tiang trudng thuc vat chinh dugc tém
tat nhu sau:

1.3.1. Sinh téng hgp

- Auxin: acid indol-3-acetic (AIA), tf tryptophan hay indol, t6ng hop
trong sd khdi 14, 14 non, hot dang phat trién.

- Gibberellin: ¢6 ciu tric gibberellan (quan trong nhit: GA)), tir acid
mevalonic, tdng hdp trong cdc md non ciia chdi va hot dang phat trién va ré.

- Cytokinin: 1a din xuit clia adenin (thudng nhat 1a zeatin) ti adenin,
tdng hop trong ngon ré va hot dang ph4t trién.

- Acid abscisic: con goi la serquiterpen (3 don vi isoterpen), tao thanh tir
acid mevalonic, tong hgp trong ré va 14 trudng thanh (nhi't 12 khi chiu stress nudc),
hot.
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- Ethylen: C,Hy, tao thanh tir methionin, trong cdc mo chiu stress, dac biét
la cdc mo vao trang thdi 1do suy va chin trai.
1.3.2 - Van chuyén
- Auxin: di chuyén tir t&€ bao nay sang t& bao khéc, trong libe.
- Gibberellin: van chuyén trong moc va libe.
- Cytokinin: van chuyén trong moc (tlf ré t&i choi).
- Acid abscisic: xudt hién tir ré trong mdc va tir 14 trong libe.
- Ethylen: khué&ch tén tir ndi tong hdp.
1.3.3 - Vai tro sinh ly
- Auxin: ¢6 tdc dung kéo dai, phan chia t&€ bao, c6 tinh huéng dong va uu

tinh ngon, gy ldo suy, rung, ddu va ting trudng trdi, chin trdi, quy dinh tinh cdi cia
hoa.

- Gibberellin: Cé tic dung kéo dai 16ng thin, gdy ndy mam hot, diu va
ting trudng trdi, quy dinh tinh dyc cda hoa.

- Cytokinin: gy phan chia t&€ bao, tao chdi trong trong nudi cdy md, ting
trudng nu ndch, ting rong 14, chim lao suy.

- Acid abscisic: gdy d6ng khi khdu, cdn ting trudng chdi, cdm ng tdng
hgp protein hot, cdm @ng va duy tri sy nga.

- Ethylen: G& huu mién, ting trudng va phan héa (chdi va ré), tao ré bat
dinh, gdy rung 14 va trdi, quy dinh tinh cdi cia hoa, 130 suy (hoa va trdi), chin trai.

2 - AUXIN

Auxin dudc khdm phd ra do cédc thi nghiém thyc hién trén cdc phén tng vé
dudng cong ctlia loai Coleoptiles (ho Graminees). Tén clia n6 nhu vdy vi né cin
thi€t cho hoat dong kéo dai t€ bao (auxése).

Auxin 12 mot hgp chd't c6 nhin indol tuong ddi don gidn: acid indol-3-acetic
(AIA), c6 cong thitc nguyén 1a C;oHsO,N. Pay 12 mot hgp chat dugc t5ng hop tu
tryptophan trong md phan sinh (ngon va 16ng) va 14 non (tifc cdc ndi c6 phan chia
t&€ bao nhanh). Tién chit tryptophan dudc tdng hdp tir cdc 14 trudng thanh hon, dudi
4nh sdng. Tl noi tong hdp, auxin di chuyén tdi ré va tich tu trong ré

2.1 - Tinh chat sinh 1y ciia auxin

Auxin can thi€p vao nhiéu hién tugng sinh 1y, hoat ddng cia nd tuy thudc
vao sy hién dién, ndng dd clia ching trong md hay trong moi trudng thuc nghiém
va sy tugng hd qua lai clia chiing véi cdc chit diéu hoa khdc. Hiéu qud tdc dong
clia auxin c6 th€ bi€u hién:

- Trong su kéo dai t€ bao. Auxin kich thich manh sy kéo dai t€ bao diép
tiéu va t&€ bao viing kéo dai dudi ngon ciia thin. Su kéo dai t€ bao ré cin nhitng
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ndng dd thdp hon nhiéu so vdi than va chdi. Sy kéo dai t& bao 12 mot qud trinh
phifc tap, k€t hgp nhiéu hién tugng: hap thu nuéc, kéo dai vach dudi sic truong, dit
cac hgp chat mdi ciia vach giita cdc mang vi sgi cellulose va cdc sinh tdng hop
khdc nhau.

- Kich thich sy phin chia t&€ bao ddi vé6i cdc t€ bao cé ngudn gdc tugng
tang (chinh vi tdic dong ndy ma né cho phép nhitng thanh cong dau tién clia nuoi
cay mo thuc vat in vitro). O nSng d0 cao, auxin kich thich sy tao md seo.

- Tao cdc phan ng vé ting trudng va trong su tuong hd giita cdc co quan
véi nhau, dic biét 12 hién tugng vé tinh wu thé€ clia chdi non (hinh IV.2). Auxin
ching nhitng kich thich sy ting trudng chdi non, ma con khdi phdt sy tao méi chdi.
O ndng dd cao, auxin can su phat trién clia phdt th€ vira dugc tao méi hay clia mo
phan sinh ndch (chdi nich).

Cic chéi dugie giai phéng
khoi su' e ch&

Cic chéi
bi ife ché&

a. Chéi chinh ctia cay b. Xén chéi chinh, cac
chi&m vu thé& doi vdi chbi nach cho canh bén
su' sinh trudng & phia trén

Hinh IV.2 - Hién tugng uu thé ngon do tic djng ctia auxin
- Trong hién tugng quang hudng dong: Quang huéng dong do su phin
phdi auxin khong déu (hinh I1V.3), din t6i su sai biét ting trudng giita mit sdng va
mit toi.
- Auxin & ndng dd cao kich thich tao sd khéi ré nhung cén sy ting trudng
cla cédc sd khdi nay.
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l 1 Anh sing dong nhat Anh sdng mjt bén

A -

| |

50% 50% 70% 30%

Hinh IV.3 - Hién tugng phan phdi auxin khong dong déu do 4nh sang

2.2 - C4c chi't auxin tong hop

Ngay tir khi auxin dugc nhian dang, c6 nhiéu chit c6 ciu tric gan nhau va
giong nhau vé mit hod hoc vdi auxin di dudc nghién ctiu tdng hdp. Auxin thudng
khong bén (bi oxy hod trong vai ngdy dudi 4nh sdng), nén trong ng dung, ngudi ta
diing nhiéu cdc chat auxin tdng hgp khong bi phan hity. Thong dung nhat 1a:

- Cdc hgp chat indolic nhu: acid indolpropionic va nhat la acid
indolbutyric (AIB).

- Acid a-naphtalenacetic (NAA) (liéu ding thip hon AIA 2-5 1an).

- Acid phenoxiacetoc va cdc dan xuat (hiéu tng rit cao hon AIA va doc
hon nhiéu & liéu cao): acid 2,4-diclorophenoxiacetic (2,4-D).

Trong nhitng ¢ng dung thuc tién, cdc chit c6 ciu tric auxin dugc st dung dé
gidm canh, ching ciing dugc &ng dung quan trong trong cic nganh cdy in qui dé
ting su dau qua (& ca chua), &€ 1am chim sy thu hoach qud, tao trdi khong hot
(cam, quyt), kich thich sy ra ré & canh gidm, cdn su phat trién chdi (mit khoai tay).

Trong linh vyc nudi cAy mo in vitro, nhitng chat gidong auxin dugc st
dung va da chi€m mdt vi tri quan trong. Hiéu qud clia cdc chit ndy dudc 4p dung
trong qué trinh tao mo seo nhu thudc 14 (st dung 2,4 — D), kich thich tao ré (st
dung NAA) & hiu hét cdc loai md thuc vat nudi cay.

cl
CH, — COOH CH, — COOH
@U/ | CH, — CH, —CH, — COOH
~ ~ 3
| | N
H H H
Indole-3-acetic acid 4-Chloroindole-3-acetic acid Indole-3-butyric acid
(1AR) (4-CI-IAA) (IBA)
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O — CH, — COOH
a COOH

cl OCH,

Cl Cl

2 4-Dichlorophenoxyacetic 2-Methoxy-3,
acid (2,4-D) 6-dichlorobenzoic acid
(dicamba)

Hinh IV.4 . C4u triic mjt so dang auxin
3 - GIBBERELLIN

Gibberellin, cling nhu auxin, da ndi bat rat lau trude khi duge nhan dang.
Niam 1926, Kurosawa chitng minh sy ting trudng qud mdc clda cdy lia dugc cdm
tng bdi chat trich tr ndm Gibberella fujikuroi (tGc Fusarium heterosporum). Nim
1983, Yabuta va Sumili c6 1ap tr Gibberella mot hdn hgp clia cdc chdt ma ho goi
la gibberellin.

Nim 1950, cdc nha khoa hoc Anh va M§ c6 1ap va tinh khiét, tif moi trudng
nudi cAy nAim, mdt chdt ma ho goi 1a acid gibberellic.

Nim 1958, cdc chit gidng gibberellin dugc cd 1ap tir thuc vat.

Gibberellin 12 mdt nhém 16n, dudc biét t6i trén 80 cha't, d6 1a cdc gibberellin
A, hay GA, theo tht ty kham pha. Hiéu ng chinh cia cdc gibberellin 1a kéo dai
thin. Phian 16n cdc GA 1a tién chat clia cdc GA hoat dong. GA; it gip & thuc vt
nhung 14 chat c6 hoat tinh va dugc xem nhu chi't chuin cho cic GA.

: H
CH,

KAUREN NHAN GIBBERELLAN

H,C

GAp- ALDEHYD GIBBERELLIN (GA))

Hinh IV.5 - C4u tric ciia mot so gibberellin
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3.1 - Tinh chat sinh Iy cia gibberellin
Nhiéu tinh chat khdc nhau clia gibberellin di dudc ghi nhan, trong d6 tiéu
biéu 1a:
3.1.1 - Kéo dai t& bao

GA ki€m sodt huéng dit cic vi sdi cellulose méi dugc tdng hop trong cic t&
bao, hién tugng c6 tim quan trong hang diu trong su ting trudng hitu cuc cla t&
bao. Hudng dit cdc vi sdi cellulose do huéng dit cdc vi 6ng ngoai vi quyét dinh.
GA cdm tng sy dit theo huéng ngang cda cdc vi dng & nhiéu t&€ bao khic nhau (ké
ca cdc t€ bao GA khong kich thich sy kéo dai). Sy diéu hoa huéng clia cdc vi 6ng
tuy thudc cdc auxin, nhung badn chit clia sy phoi hdp hoat dong giita GA va auxin
trong hién tuong nay chua dugc biét.

3.1.2 - Trong sy kéo dai l6ng va ting trudng la

Kich thich sy kéo dai 16ng 13 dic di€ém ndi bat cia GA. Hoat dong nay vira
do su kéo dai vira do su phan chia t€ bao thin. GA kich thich manh sy phin chia t&
bao md v4 va biu bi. Xir Iy GA lam ting ning sudt mia cdy va dudng (do kich
thich sy kéo dai 16ng).

GA liéu cao (hay phdi hgp véi cdc cytokinin) kich thich sy ting trudng 14
(dién tich c6 thé gap ddi binh thudng, nhu § Trefle, Radis). Trén 14 y&€n mach hay
diép ti€u lda, GA chi ¢6 vai tro 1am ting hiéu @&ng auxin.

Du auxin va gibberellin déu kich thich sy ting dai ctia thin nhung dnh hudng
clia chiing trén ciy kha khéc biét. Vi gibberellin dugc van chuyén qua md moc va
mo libe, trong khi auxin dugc di chuyén tir t€ bao nay sang t&€ bao khac mot chiéu.
Gibberellin ¢6 4nh hudng trén toan bd cia cay chit khdng phdi trén tirng viing nhu
§ auxin.

Gibberellin dudgc tao ra trong nhitng m6 con non cta than va trong Hat dang
phat trién. C6 nhiéu loai gibberellin nhung tit cd déu cé cling mdt con dudng sinh
tdng hdp nhu nhitng hormon steroid ctia dong vat cé xuong séng nhu estrogen va
testosterol, va ciing gidng nhu chiing gibberellin hoa tan trong lipid. Do d6 ching
dé dang di xuyén qua mang t€ bao va c6 1& lam cho gen dic biét nio d6 hoat dong
hay ngung hoat dong.
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Hinh IV.6 - Anh huéng ciia acid gibberelic

3.1.3 - Trong sy phat trién hoa va trai

Su kéo dai cudng hoa & cdc cAdy ngay dai, dic biét cdc cdy c¢6 dang hoa hdng
(gidp su ra hoa) 1a tdc dung dic sic ciia GA. GA gilp su tao hoa duc (cdy ludng
tinh nhu dua chudt hay cidy phan tinh nhu spinach) trong khi auxin gidp sy tao cic
hoa céi.

Gidng nhu auxin, GA c¢6 tdc dong trén qua bi, gidp su dau trdi (tdo Malus
sylvestris) hay tao trdi trinh qua. Trong su diu trdi, GA kich thich sy ndy mam cda
hat phan va sy ting trudng clia 6ng phan.

GA Kich thich sy ting trudng cia trdi, thi du nhu : kich thich trdi nho khong
hat (bao gdm sy kéo dai cudng trdi) 12 mot Gng dung thuong mai quan trong. GA
1am chdm sy 1o suy trdi cam quit, gidp cdc trdi dinh lau trén cdy hon dé€ chd dudc
hdi ban.

3.1.4 - Trong sy phat tri€n chdi cAy va ndy mam ciia hat

GA 1am chim sy vao hién tuong ngli clia chdi do ngdy ngidn cdm tng (mua
thu), va g& su ngid clia cdc chdi cay gd (d6i khiang v6i AAB).

GA g3 su ngii nhay sdng & vai loai hat. Thi du : sy ngl clia t&€ bao qud sa
lach dugc g8 bdi GA (& ndng do kha cao : 10°gml™"), giong nhu bdi 4nh sing dd.
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Tuy nhién, Ga khong diy lui hiéu ¢ng cda dd xa (hoat dong ctia GA khdong hoan
toan gidng 4nh sdng).

GA c6 thé gd su cdn ndy mam do AAB trong phoi ddu; ngugc lai, AAB ddy
1ti hiéu dng kich thich cia GA. Tuy nhién, GA khdng g3 su can do AAB & phéi cidy
bong (Gossypium).

Trong qud trinh ndy mam cda hat ngii cdc, GA dugc tdng hgp trong phoi
(diép tiéu va thuin), va di chuyén (khuéch tdn qua phoi nhii) tdi 16p aldron d€ cdm
ting su tong hop cic o-amylase (hinh IV.5). C4c enzym nay dudc ti€t ra phoi nhii
dé thiy gidi tinh bot va phéng thich cdc dudng cAn cho phoi dang ting trudng trong
su ndy mam. .

Diép tiéu

Hinh IV.7 - Hoat dong ciia GA trong su ndy mam cta hat
3.2 - Su' lién hé véi auxin
Trong phan 16n céc trudng hdp, GA c6 hoat ddong bd sung cho auxin:
- Auxin kich thich m6 phan sinh, GA kich thich m6 phan sinh 16ng.

- Auxin kich thich sy kéo dai t&€ bao cla cédc t&€ bao din xuat tif mod phan
sinh ngoc (viing dudi ngon, viing kéo dai); GA kich thich sy kéo dai cia cdc t€ bao
c6 ngudn gdc tif md phin sinh 16ng.

- Auxin cdn chdi ndch; GA kich thich sy ting trudng chdi va g& vai sy
ngl ctia chdi va phdi.

- Auxin kich thich sy tao r&; GA khong c6 hiéu tng nay (doi khi c6 hiéu
tng nghich).

Hiéu tng cta auxin vad GA khong ludn ludn tich biét nhau, ci hai c6 thé
kich thich vai hién tugng theo cling cach (phdt trién biu nodn, tao trdi trinh sin).
Vai hién tugng cin dong thdi cd hai: GA kich thich cdc 16ng trong nudi cdy néu
dudc cung cap auxin (binh thudng, auxin dudc cung cip tif ngon).

Thong thuong, GA lam ting ham lugng auxin trong cdc m6 ma né kich thich.
Tuy nhién, hai chat nay c6 hoat dong doc 1ap: GA khong phai 13 tdic nhin lam ting
kha nang hoat dong cua auxin.
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Trong nudi cdy invitro md thuc vat, gibberellin it dugc sit dung. Khi st dung
thudng 12 & dang hdn hdp v6i mdt chit di€u hoa sinh trudng khdc nhu acid abscisic
(vi du: GABA 132 mot phitc hgp chat diéu hoa sinh trudng ciia GA; va acid abscisic).

4 - CYTOKININ

Céc cytokinin dugc khdm phd do nhitng ¢ gdng tim ki€m yé&u td kich thich
st phan chia t€ bao thuc vat. Skoog tric nghiém nhiéu chat trén mo 16i thudc 14
dudc nudi cdy in vitro, va di ngac nhién khi thAy DNA cia tinh tring c4 Moi dugc
hap vo tring c¢6 hiéu @ng rdt manh. T d6, chit c6 hoat tinh dugc cd 1ap: 6-furfuril
aminopurin, tic kinetin (kinesis: phan chia t€ bao). Kinetin chi hoat dong khi c6
auxin hién dién (khong c6 auxin, sy phin chia t&€ bao do cytokinin khong xay ra).

Vai nim sau, Miller (M§) va Lethan (Uc) ddng thdi chitng minh ring chat
trich tir phoi nhii bip non chita mot chit c6 cing hiéu ¥ng va ciu tric gin gidng
kinetin, d6 1a zeatin.

Nudc dira (phdi nhii 18ng) tir 1du dugc dung trong nudi cdy md thuc vat vi
dugc kham phd ra 1a c6 chita zeatin. Mo6i trudng chda auxin va 10-20% nuéc dira
gitip su phin chia ctia cdc t&€ bao than di phan hod tao mo seo.

Hai loai cytokinin dugc diing phS bi€n nhat hién nay 1a: Kinetin , 6- Benzyl
aminopurin (BA)

H: . :CHZOH
NH, HN—C | HN—G CH,
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ZK\N 4 ’\‘9)8 k\ | J k\N N)
3 | N N |
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K OO
H
BA DIPHENILURE

Hinh IV.8 - C4u tric cua vai cytokinin
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Tinh chat sinh Iy clia cytokinin dugc tém tit nhu sau:
4.1 - Trong sy ting truéng t& bao

Céc cytokinin kich thich sy phan chia t€ bao véi diéu kién c6 su hién dién
ctia auxin. Cytokinin tdc dong trén c3 hai budc cia sy phin chia t€ bao: phan nhan
va phan bao. Trong cdc md nghéo cytokinin nhw mé 18i thudc 14 hay vé ré dau, su
ap dung auxin kich thich nhin do6i nghiém sic thé, thim chi tao t€ bao hai nhin,
nhung khéng c6 su phan véach, hién tugng nay chi xdy ra khi cé cytokinin ngoai
sinh.

Cytokinin kich thich sy kéo dai t€ bao, qué trinh do auxin cdm ¥ng, nhung
ciing kich thich sy gia ting kich thu6c clia cdc t€ bao ma auxin khong tdc dong, vi
du cédc t&€ bao 14 trudng thanh. Cytokinin cdn sy kéo dai t&€ bao theo chiéu doc,
nhung kich thich sy ting rong (su ting trudng ca).

4.2 - Trong sy tao co quan

Skoog va Miller (1965) chitng minh khic cit 16i hay mo seo thudc 14 c6 thé
tao ré hay chdi tly theo ty 1é auxin/cytokinin trong moi trudng nudi ciy: ty 1& cao
gitip su tao ré (thi du 2/ 0,02), ty 1& thap gitip sy tao chdi (thi du 2/ 0,5). Nhu vay cé
sy d6i khang gifta auxin, hormone gitip sy tao ré, va cytokinin, hormon gitp sy tao
chdi. Cytokinin khi thi hd tr¢ auxin (ting trudng), khi thi d6i khang (phin hod chdi
va ré). Do d6, su cin bing giita hai ki€u hormon nay 12 mot trong nhitng y&u t&
ki€m sodt sy phat trién.

4.3 - Trong vu tinh ngon

Cytokinin ¢6 kh3 ning g& vu tinh ngon & cc chdi nach (do auxin dugc tiét tir
ngon): chich BA hay kinetin vao mot goc chdi nach sé& han ché tic déng cia auxin
tir trén xudng, va gidp sy ting trudng ctia chdi nay (hinh IV.7).

Choéi trén
/
Choi duéi

Kinetin—
Kinetin

Hinh IV.9 - Anh hudng clia kinetin trén sy phat tri€n chdi cia
cay mam Cicer arietinum dugc cit ngon
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A. Chudn: chdi trén cdn nhe chdi dudi, B. Chich kinetin & g&c chdi trén: kich thich
chdi trén, cdn manh chdi dudi, C. Chich kinetin & géc chdi dudi: chdi dudi ting
truéng
4.4 - Lam cham lao suy va kich thich sy huy dong chit dinh dudng

Mot giot cytokinin nhd trén 14 tao nén mdt viing con xanh, trong khi cic md
xung quanh bit diu ldo suy. Ngudi ta chitng minh c6 sy huy dong chit dinh dudng
vé viing md dudc xt 1y cytokinin. Nhu vdy, cytokinin khdong cdn hoin toan ma lam
chim rd rét sy 130 suy 14 (hinh IV.8).

Pié€m dugc cytokinin
tac dong

Qua trinh gia
¢6i bi cham lai

[

Hinh IV.10 - Vai tro ctia Cytokinin trong viéc lam cham su' ldo suy
4.5 - Gitp sy truéng thanh cua diép lap

Trong t8i, mic dit hot c6 thé ndy mam, nhung cAy mam bi hoang héa: 16ng
dai hon, 14 khong ting rong va diép lap khong trudng thanh. N€u 14 hoang hod
dudc xr 1y véi cytokinin trong diéu kién c6 dnh sing, diép luc t6 va cdc enzyme
quang hgp dudc téng hop & tdc d6 manh (su kich thich khong x4y ra trong td1i).

Nhu vay, cytokinin véi cdc tinh chat tiéu bi€u d6 gidp gidi quyét dudc rat
nhiéu khé khin trong linh virc nudi cdy md: duy tri su song clia mo, kich thich sy
phan chia t€ bao va dinh huéng t&€ bao trong con dudng phan hod, quan trong trong
su tao chdi & mo nudi cay.

5 - ACID ABSCISIC

Acid abscisic (AAB) dugc khdm phd trong cdc nghi€n cttu trén sy rung
(abscission) trai bong vai. Chit nay dudng nhu dudc tdng hop mdi khi thuc vat
dang & trong giai doan khé khin (cAy thi€u nudc, bi chdn thuong, thoi ti€t qua
néng...); di€u ndy 1a mot trong nhitng phuong tién tu vé, cdy lam cham lai sy hoat
dong ctia ching. Sy 1am cham nay c6 thé chi thodng qua, néu sy chan dong strees
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chi kéo dai trong mdt thdi gian ngidn hoidc sé& din dén hién twgng ngl néu nhu cdc
diéu kién x4au cho cay kéo dai.
Tinh chat sinh 1y cla acid abscisic dugc tém tit nhu sau:
5.1 - Trong ting truéng va phat trién

AAB kich thich sy rung, nhung khong phéi 1a chat chd y€u (so véi ethylen va
auxin). Nguoc lai, cdn ting trudng va phat trién 12 vai trd quan trong hang diu cla
AAB.

La chi't d6i khdng manh clia cdc GA, nén AAB lam chim sy ting trudng clia
céc nhdnh do cin su kéo dai cla cdc 16ng. AAB kéo dai sy ngi ctia chdi va hot va
cén sy ting trudng cla diép tiéu va cdc mo nudi cay.

Vi ham lugng AAB ting d4dng ké dudi hiéu ¢ng cla ngay ngin, nén ngudi ta
c6 khuynh huéng xem AAB nhu thong tin cdm ¢ng su ngd clia hot va chdi va sy
ho4 cti bdi cdc ngay ngdn (mia thu).

5.2 - Péng khi khau

0 ndng d6 10'M, AAB lam déng khi khau sau vai phit. Khi cdy thi€u nuéc,
ham lugng AAB trong 14 ting manh. N&u 14 tdi hap thu nu6c, ham lugng AAB sé
trd lai gid tri ban dau. Nhiéu ngudi cho ring, AAB 1a diu hiéu cla sy “khd han”,
kich thich sy déng khi kh4u.

5.3 - Trong sy sinh phéi va truéng thanh cua hot
AAB lam chim sy ndy mam (ngudc v6i GA), nhung c6 lién quan t6i sy sinh
phoi va trudng thanh cia hot.

Nhin chung, trong nudi cAy mé in vitro, AAB it dugc st dung. Mot phin tuy
theo loai cAy va phin khdc tily theo diéu kién nudi cdy, chat ndy s& giy nén céc
phén ng rat khdc nhau.

6 - ETHYLEN

Ethylen 12 mot chit khi dugc nhdn dang tir 1au, thudng ton tai nhiéu trong
céc kho dy trit qui. Ethylen vdi chiic ning giong nhu chit diéu hoa ting trudng thi
méi dugc bi€t gan day. Ngudi ta dd chitng minh dugc ring, tit ¢ cdc bd phin cida
ciy déu c6 kha ning sdn sinh ra ethylen.

Céc hiéu @ng sinh 1y ctia ethylen dat dugc & cdc ndng d6 0,01+10 pl 1™

Tinh chat sinh 1y cla ethylen nhu sau:

6.1 - Cam dng cdc ing dong

Ethylen va cdc ndng do cao clia auxin cAm ng cdc ting dong. Cdc diéu kién
ngap nuéc hay ky khi xung quanh ré& ca chua kich thich su tdng hop ethylene trong
chdi, din téi sy cong ng dong & chdi (su cong xudng clia cdc 14 khi mit trén clia
cudng ting trudng nhanh hon so v6i mit dudi).

63



6.2 - Trong sy ting truéng cdy mam va tao méc

O ndng do trén 0,1 pl I, ethylen lam thay déi kifu ting trudng clia cay
mam: gidm sy kéo dai, nhung gitdp sy ting trudng rong, din t6i sy phinh to clia
viing dudi méc clia cdy mam cda thuc vat hai 14 mam.

Ethylen dugc sdn xuat trong viing mdc, trong tdi, nén cdy mam hoang hod c6
dang méc dic trung & phin tan cliing cda chdi ngon. Gidng nhu tng dong, phan ng
tao méc do sy ting trudng khdng cidn xing (mit ngoai ting trudng nhanh hon mit
trong). Nhu vay, trong t6i va dudi tdc dung clia cdc vat cdn vat 1y trong dat, ethylen
dudc sidn xuat va cdm ng sy cong (tao méc), cho phép cdy mam i ra khdi dit ma
khong bi hu hdong mo phéan sinh ngon.

Nguoc lai, dusi 4nh sdng, méc md ra (t6c do ting trudng cla mit trong gia
ting), giip 14 thu nhidn dnh sdng. Anh sdng d4 can sy thanh 14p ethylen va cdm
ing sy md moc.

6.3 - Trong sy ting truéng va tao ré

O vai ciy don ti diép (Ida), ethylen kich thich sy kéo dai than, ngugc vdi
hiéu tng cin thong thudng & phin 16n cAy mam. Khi dit cAy mam lda vao ethylen
hay diéu kién ngidp nudc (moi trudng ky khi), sy ting trudng 16ng ting dot ngot.
Trong diéu kién thi€u oxy, su tong hgp ethylen gidm, nhung ethylen khuéch tin
rdt chAm trong d't ngdp nudc.

Ethylen c6 kha nidng cdm tng su thanh 1ap ré & 14, than, cudng hoa va ngay
ca trén ré& (8 ndng dd cao, thi du 10 ul1™).

6.4 - Trong sy ngu cua chdi va hot
Ethylen g& su ngd ctia chdi (4p dung trong sy ndy chdi & khoai tay). Khi 4p
dung vao hot ngil cdc, ethylen phé v& sy ngd va khéi phat sy ndy mam.
6.5 - Trong su ra hoa
Mic du cdn sy ra hoa & nhiéu loai, nhung ethylen cdm @ng su ra hoa & vai
lodi, nhu thom va xoai (dudc ¥ng dung trong thuc t& d€ lam déng nhit sy ra hoa,
dau trai). O cdc lodi ¢6 hoa duc riéng, ethylen kich thich sy thanh 14p hoa cdi trén
cic hoa dang phdt trién (dua chuot).
6.6 -Kich thich sy 130 suy cta 14 va hoa
Su 130 suy 14 va hoa bi thic nhanh bdi ethylen nhung bi cdn manh bdi céc
chat cdn sinh tong hop ethylen hay cdn hoat dong ethylen (Ag™ hay CO,). Ag* dudc
dung rong rai d€ 1am ting tudi tho clia vai loai hoa.
6.7 -Khgi phat sy rung la
Dan dan theo sy 140 suy ciia 14, t& bao cudng & phia ngoai viing rung, canh
phié€n 14, sdn xui't ngdy cang nhiéu ethylen. Ethylen khuéch tdn vao viing rung va
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cAm @ng su téng hgp cdc enzyme phan hily vach t&€ bdo. Cic t&€ bio niy trd nén
tron, rdi rac (t€ bao tran), din t6i sy rung 14.

6.8 - Trong su’ chin trai

Thong thudng, auxin rit ngin, trong khi cytokinin kéo dai thdi gian cin dé€
chin trdi. GA ddi nghich vdi ethylen, va do d6, ciing kéo dai thdi gian cin dé€ chin
trai. Khi trdi trudng thanh, GA gidm vd AAB ting, trong khi ethylene hau nhu duy
tri & mic khong ddi trong trai. Mic ethylen niay hdu nhu duy tri & mifc khong d6i
trong trdi. Mtc ethylen nay di dé kich thich sy chin tréi.

Tom tdt

Su phdt trién clia cong nghé vi nhan gidng thuc vat gin lién véi vai tro clia
céc chit diéu hoa sinh trudng thuc vat (hormon thuc vat). Cé thé néi, tit cd cic
hién tugng sinh 1y clia co thé thuc vat déu lién quan d&€n ban chat cla cdc hormon
thuc vat. Chiing ki€m soat moi qu4 trinh tir khdi phat, sinh trudng, sinh sin, d&€n sy
gia cbi va chét di cda thuc vat. Hiéu dugc vai trd clia cac hormon thuc vat dé gép
phan nang cao hiéu qué clia cdc phuong phdp vi nhan giong thuc vat.

C6 nim loai chd't di€u hoa sinh truéng thuc vat, phan thanh 2 nhém chinh:
- C4c chat kich thich sy phat trién: auxin, gibberellin, cytokinin.
- C4c chat kim hdm su phét trién: acid abscisic, ethylen.
Céc chit diéu hoa sinh trudng thuc vit déu cé ban chat:
- Tdc dong hiéu qud chi v6i mot lugng ra't thap.
- Pugc téng hgp & mdt noi va tdc ddong & mot ndi khic

- Hiéu qué kich thich hay kim him d&i vdi tirng chdt con phai tuy thudc
vao bdn chat ciia mo dich, d6i tugng va tinh trang sinh 1y cla thuc vat.

- Pugc tf;ng hgp trong md thyc vat tuy theo yéu cau cla thuc vat.

Hién nay, trong cong nghé vi nhan gidng, thudng st dung cédc loai chat
hormon thyc vt tdng hdp hod hoc c6 nong do cao.

Cdu hdi on tdp

1. Trinh bay dinh nghia, lich st phat hién, tinh ch4t chung ctia cdc hormon thuc

A

vat.

2. Trinh bay sy tdng hdp va tinh chit clia auxin

3. Trinh bay sy tdng hop va tinh cha't clia gibberellin
4. Trinh bay sy tong hdp va tinh chit clia cytokinin

5. Trinh bay sy tdng hop va tinh cha't clia acid abscisic

6. Trinh bay sy tdng hdp va tinh chi't clia ethylen

65



CHAONG I
CAC PHUONG PHAP VI NHAN GIONG THUC VAT

A - CAC PHUONG PHAP VI NHAN GIONG TRUYEN THONG THUC
VAT
1- NUOI CAY PiNH SINH TRUGNG

1.1 - Piic di€m sinh hoc dinh sinh truéng

M5 phan sinh dinh chita nhitng t&€ bao dinh sinh trudng, dudc bao boc bsi
mot 16p vé bé mit c6 cAu tao cutin han ché thap nhit qué trinh mat nuc va 16p
cutin ndy bao boc cd chdi dinh (hinh V.1).

O thue vat, sy hinh thanh méi cdc cd quan bit dau trong cdc m6 phan sinh
dinh, cdc md nay phan hod ngay tif nhitng giai doan phdt trién diu cda phoi va giit
lai trong sudt ddi song clia cdy. Piéu nay x4y ra 12 do mo6 phan sinh ¢é su phan ho4
clia nhitng t&€ bao khdi sinh. TAt ci cdc t&€ bao con lai déu xui't phat tir cdc t&€ bao
khdi sinh.

Vi m6 phan sinh c6 thé tich tuong ddi dn dinh, nén cic t€ bao sinh ra tir cic
t&€ bao khdi sinh sau mot vai Ian phan chia sé& rdi khdi mo phan sinh.

Qua trinh sinh trudng clia cd quan dién ra theo 3 giai doan:

- Giai doan tht nhat: thudng dudc goi 1a giai doan phoi sinh. Trong céc
di€m sinh trudng (trong cdc md phin sinh dinh) x4y ra sy hinh thAinh midm cd quan
va su phan chia dau tién clia n6 thanh cdc mo riéng biét.

- Giai doan tht hai: giai doan dai ra do sy sinh trudng nhanh chéng, mam
cd quan dat d€n kich thugc t6i da va tré nén cé hinh dang nhAt dinh.

- Giai doan thit ba: giai doan két thic sy phan héa t&€ bao, bit diu su ho4
gd cdc thanh t&€ bao, xuat hién & trén d6 nhitng chd day 1én c6 ciu tao va két qua
12 khdng con kha ning ti€p tuc sinh trudng. TruSc hét, cac u 16i dan dan dudc tao
thanh va ngudi ta goi 1a cdc u 14. Thé tich clia u 14 16n rdt nhanh va kéo theo né
mot phan 16n cda dinh sinh trudng. Dan din u 15i chuyén thanh mim 14 (thé
nguyén thuy). Mam 14 phdt trién nhanh theo chiéu dai. Sy sinh trudng ti€n hanh
khong déu cho nén 14 mam tu cong 1én phia dinh. Sau khi 14 dugc tich ra lai xdy ra
su phan phdi lai su phin chia t& bao, k&t qua 1a thé tich cta dinh sinh trudng dudgc
khoi phuc nhanh chéng va sy hinh thanh 14 mdi lai bit dau.

O mdi ndch 14 déu c6 chdi ndch. Chdi ndch thuc chat c6 ciu tao khong khéc
dinh sinh trudng clia than. Do hién tugng wu th€ ngon, chdi nich khong phat trién,
nhung khi dudc ddnh thitc va bit dau sinh trudng, chiing c6 cdu tao 14 day di nhu
than chinh.

Qud trinh sinh tdng hop DNA ciia virus thuc vt khong xdy ra trong t€ bao
dinh sinh trudng do mot co ch€ hién nay khong r6. Vi vy md dinh sinh trudng 1a
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md duy nhit sach virus. Do d6 trong k§ thudt nudi cAy mo t€ bao, mo dinh sinh
trudng dugc st dung 12 vat liéu nudi cdy mo t&€ bao nhim tao cdc cdy khong nhiém
virus va cdc loai vi khuin hay nAim giy bénh.

Phuong phdp nudi cd'y dinh sinh trudng st dung phin nhd nhit & chdi dinh
ctia than 1am miu nudi cdy. Phidn nay gdm md phan sinh va vai phdc thé 14. Viéc
tdch va nudi cdy dinh sinh trudng nhiim tao cdc ciy sach bénh. MAu cdy cang nhd
kha ning tao ciy sach bénh cang cao. Vi du, md phén sinh tir 0,1 d&én 0,15 mm c6
thé c6 100% sach virus. Tuy nhién miu canh nhd kh3 ning song sét cang thap.
Ngudi ta thudng sit dung miu cdy tir 0,25 d€n 1 mm. Xt Iy nhiét (tr 35°C d&€n 40°C
tlly loai) trudc khi tdch dinh sinh trudng 12 mot bién phdp nhim ting cudng kha
ndng sach virus.

Phuong phdp nay dugc st dung thanh cdng vé6i ciy than thdo nhu ciic, cAim
chuéng, khoai tay, khoai lang, chudi... P8i véi cdy than gd, phuong phap vi ghép
thuong dugc st dung.

a. Cit ngang dinh chéi b. Nhin trén mit dinh chéi

Phic thé 14

Mo phén sinh [
¢ dinh

Hinh V.1 - Pinh sinh truéng
1.2 - Nudi cay dinh sinh truéng khoai tay

LAy mot ch khoai tdy trong vao mdt chau dit trong dicu kién nhiét do va
4nh sdng binh thudng. Khi mam cao khodng 15 cm, 14y phan ngon dai 6+8 cm, cit
bé hai 14 duéi, cim vao mdt cdi ly dung dat miin da vo tring, ddy mot ly khic dé
tranh bi héo trong vong 10 ngay cho ra ré. Sau 3 d&€n 4 tuan, chuyén ly c6 ciy vao
diéu kién chi€u sang 3000 + 4000 lux, ch&é d6 chi€u sidng 16 gid/ngay, nhiét do
khong khi khodng 36°C ban ngdy va 33°C ban dém. Sau dé 2 tuan cit bd ngon
mam d€ thiic cic chdi nach phat trién.

Sau khi xi 1y nhiét 6 tuin, 14y phdn ngon chdi nach dé tach dinh sinh trudng.
Cit bd bSt 14 va dit chdi trén mot 5 gidy loc 4m trong mot dia petri dé tranh bi
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héo. Khong can thi€t phdi vo triing chdi nich trudc khi 1am thao tdc tich dinh sinh
trudng, nhung can tich trong di€u kién vo tring va dung cu tdch can phdi dugc vo
trung bing cén va nudc ci't vo tring. Duéi kinh 1dp ¢6 dd phéng dai X25, dung kim
nhon dé& gat bd cdc 14 ngoai, d€ 16 dinh sinh trudng vé6i hai 14 nguyén thuy. Ding
dao md c6 1udi nhon cit 14y md dinh sinh truéng c6 chiéu dai khodng 0,6 mm.
Dung kim nhon dua dinh sinh trudng 1én midt moi trudng thach, git & 23°C trong
diéu kién chi€u sdng 16 gid/ ngay.

Sau vai tudn khi cdy dd 16n dugc 3 cm va c6 ré c¢6 thé chuyén qua moi
trudng mdi. Khi cdy c6 nhiéu 14, cit doan va nhin 1én nhiéu ciy, dong thdi dua
chuin dodn virus.

Mbi trudng dung dé ciy dinh sinh trudng clia khoai tdy 12 mdi trudng MS
chat sinh trudng cin thém IAA 0,5 mg/lit, GA 0,1 mg/l va inositol 100 mg/lit. Néu
tha'y cdy khoai tiy kho6 c6 ré&, can thém 10 mg than hoat tinh vio mdt 6ng nghiém
tru6c khi vo tring. Diing 6ng nghiém nhd 12x100 mm, mdi 6ng nghiém 3,5 ml moi
truong.

Sau khi chic chidn khong con virus trong cidy khoai tiy, cdc 6ng nghém dudc
dwa vao nhan gidng va bdo quan.

2- VI GHEP
21-Y nghia ctia vi ghép trong lam sach bénh ciy trong

Lam sach bénh virus cho vuon cidy dn qua thudc ho cam chanh dang 1a nhu
cau 16n ddi véi nhiéu noi trén thé gidi. Trong khi chura tao dudc nhitng giong khang
virus thi viéc tao ra nhitng khu vyc cdy me sach virus d€ cung cip mit ghép va
canh chi€t diu dong 13 can thiét.

Bén canh nhitng bién phdp tdy virus nhu cdy mo x{ 1y nhiét, tao ciy trong
nudi cdy phoi tAm phudng phdp nudi cdy dinh sinh trudng dang dugc dp dung rong
rdi v c6 hiéu qud vao viéc 1am sach virus ddi vdi nhiéu cdy trong khic nhau.

Trong trudng hdp ciy dn qua 1au nim, k§ thuit ghép dang chi€m vi tri hang
diu trong nhan gidng vi két hdp dugc kha ning chdng chiu clia goc cdy hoang da
vdi vu di€m ning sudt va phdm chat cda mit ghép. Tuy nhién, trong lic ghép theo
k¥ thuat truyén thong do thdi gian trdng goc ghép kéo dai va kich thich mit ghép
khd 16n, nén bénh virus c6 thé 13y truyén.

DPé€ khic phuc nhitng nhugc di€m trén, k§ thuat ghép dinh sinh trudng goi tit
12 vi ghép dudgc thir nghiém va mang lai két qué tdt. V& nguyén tic, vi ghép 1a nudi
cdy dinh sinh truéng, nhung thdng qua dinh dudng tw nhién ctia gdc ghép. Pinh sinh
trudng 1am mit ghép c6 kich thude 0,2+0,5 mm, dudc tdch tir bip non dang sinh
trudng manh clia cAy me trudng thanh, géc ghép 12 mim gia méi ndy tir hat cda
gidng hoang dai, toan bo cdy ghép dugc nudi dudng trong di¢u kién 6ng nghiém vd
trung. Nhitng ciy ghép thu dugc bing phuong phdp nay hoan toan sach bénh va
mang dic diém di truyén cia cdy me cho mit ghép.
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K§ thuit vi ghép sé& gép phin tao nén nhitng tip doan gidng ciy c6 mii
hoan toan sach bénh 1am nguyén liéu nhan gidng cho sdn xuat dai tra.
2.2 - Vi ghép cam chanh
2.2.1 - Gieo hat 1dy cAy mam lam géc ghép
Té4ch hat tir qua chin, rita sach va d€ kho trong vong 24 gid, ct giif trong ti
lanh & 4°C, dung dan. Khi gieo, b6éc vé trau, vé lua, khi tring 5+10 phiit biing dung
dich HgCl 0,1%, gieo trén mdi trudng MS chita 2% dudng va 0,8% agar d€ & 25°C
ndi t6i hoan toan, sau 10 ngay cAy mam dai 5+8 cm dudc chon 1am gdc ghép.
2.2.2 - Tach dinh sinh truéng
Chon cidy me trudng thanh cé ning suit va phim chat tdt, hdi bip non
dail,5 = 3 cm, cho vio chai hay tdi nilon kin, chuyén vé phong thi nghiém. Cit bd
bét 14, kht truing bing NaOCl 0,5% trong 5 phit. Dung kim nhon gat bd nhitng 14
non, sau d6 diing ludi dao mS nhon cit dinh sinh truéng 0,5 mm d€ nguyén trén
ludi dao d€ chuyén vao vi tri ghép.
2.2.3 - Ti€n hanh ghép
Dung dao mé cit bd diu ré, tru trén 14 mam va hai 14 mam, d€ lai & phan ré
chirng 2+3 c¢cm va phin than chitng 2 cm. C6 3 cdch ghép (hinh V.2):
- Ghép 1én mit cit: dit mit ghép truc ti€p 1én bé mit nhdt ghép, trén
vong mo6 phan sinh.
- Ghép chit T ngudc: v6i diu nhon cda 1udi dao m&, cit ghép hinh chit T
ngudgc, chan chit T 1a mit cdt cia né ti€p xtc v6i mod phan sinh.
- Ghép ham &ch: khoét trén thin mém cdch mit cit 5 mm mot vét 16m

hinh ham &ch, chiéu siu vé&t 1dm biing chiéu day 16p v4. Pit mit ghép vao diat ham
&ch.

1. Ghép 1én mit cit

Vo
Tiugng tang (Viing phén sinh)
Loi

2. Ghép vao vét T ngugc

3. Ghép vao vét khuyét trén thin

Hinh V.2 - Vi tri mit ghép trong 3 ki€u vi ghép
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2.2.4 - Nudi cay ghép

Cay ghép dudc dit vao 6ng nghiém 16n (200 x 25 mm) chita 6 ml moi trudng
MS 18ng c¢6 ham lugng dudng cao 12 7,5%. D€ cay khong cham vao thanh 6ng,
diing mot manh gidy sdc ky 4,5 x 4,5 cm gap thanh hinh lugn séng. PE nudi trong
phong 25°C, chi€u sdng 12 gid/ ngay

3-NUOI CAY CHOI NGON
3.1 - C4c giai doan nudi cdy chdi ngon

Nudi ciy chdi ngon 1a mot k§ thudt vi nhan gidng quan trong nht. Kich
thudc chdi ngon 16n hon dinh sinh trudng, thudng dai tit 5 mm dén 1 hay 2 cm. Viéc
nudi cay chdi ngon c6 thé loai trir dude nAm hay vi khuin tit miu cdy nhung khong
loai bé dugc virus. Vi vy trudc khi dem nuoi ci’y can phdi ki€m tra xem miu c6 bi
mAam bénh bén trong hay khong. Hé thdng nhan gidng bing chdi ngon gom 4 giai
doan (hinh V.3):

- Giai doan khit tring mau cay

- Giai doan nhan nhanh

- Giai doan tao ré in vitro

- Giai doan thudn héa cay in vitro § vudn uom.
3.1.1. Giai doan khi¥ tring miu

Tuy theo loai thyc vt ma chdi ngon c6 cdc kich thudc khic nhau. Chdi ngon
thudng dugc cit véi kich thude 0,5+1 cm. Phin chdi dinh ndy bao gdm mot dinh
sinh trudng v mdt phan than. Chdi ngon dudc khit triing biing cdc tdc nhan va thdi
gian khtr triing thich hgp.

Céc chdi ngon sau khi khit tring dugc dit vio moi trudng nudi cdy cd ban da
hap khit tring. Moi trudng nudi cdy cé thé 16ng hoic dic, chita cic mudi khodng
da lugng va vi lugng, dudng sucrose va cdc vitamin. C4c chit diéu hoa ting trudng
thuc vat nhu cytokinin va auxin c6 thé dugc s dung & ndng do va ty 1& khic nhau
tlly loai thuc vit. Muc dich clia giai doan nay la dua dugc miu cdy sach vao hé
thdng nudi cdy, tao sy c6 mit clia miu cidy trong mdi trudng. S& ludng chdi bén
dudc tao ra tuy thudc vao tinh vu th€ cia mdi loai thuc vat. Viéc cdy truyén sang
mdi trudng méSi dude thyc hién sau tir hai d€n bon tuin 1&.

3.1.2 - Giai doan nhdn nhanh

Céc cum chdi dugc chia thanh nhiéu mdnh va cdy truyén lai. SO lugng vi
chdi gia ting theo c4p s6 nhan. Viéc nhan nhanh cdc chdi bén do trc ché sy kéo dai
16ng than va kich thich viéc ting trudng cdc chdi bén, chinh 1a nhd sy ki€m soat
ndng d6 va ty 1& cytokinin va auxin. Viéc nhian nhanh va cady truyén dugc tiép tuc
dé dap tng chuong trinh sdn xuit cdy gidng.

70



discard

I

j
surface explants
sterilise {6 mm)

| *r "
] ]
culture adventitious
4 shoots 5
Hinh V.3. Su tao chdi bat dinh tir khic cit thian trong nudi cay in vitro. (1)
Chuén bi doan canh. (2) Tach canh nudi cay. (3) Cit khiic cit nudi cay. (4)

Nuéi cAy khtic cit trén méi trudng dinh dudng. (5) Choi bat dinh tao tir khic
cat

- A ~ 2 N ~ Y . A (e 2 ~, o - R
Tinh dong nhat clia cdc chdi sdn xudt bang vi nhan gidéng cé nhitng dic diém
nhu sau:

- Tinh trang sinh 1y clia cdc chdi nay thuin 1gi cho viéc ting trudng cla
céc chodi bén, gidm sy kéo dai clia chdi dinh va kha ning tao ré kém. Hé s6 nhan
giong c6 thé dugc tinh dva trén s6 lugng chdi méi hinh thanh & mdi 1an ciy truyén.

- Hau hét cdc chdi nudi cdy in vitro 1a di dudng, nghia 1 ning lugng
khong cin dén tir sy quang hdp ma dén tir dudng trong mdi trudng nudi cay. Vi
vay, khi khdu c6 thé khong hoat dong binh thudng.

- Cédc chdi in vitro thudng truong 1én, nhay cdm véi 4m do va nhiét do,
min cdm v4i siu bénh hién dién bén ngoai 6ng nghiém. Lép cutin § 14 mdng va
nhu md diép luc sip x€p khong binh thudng.

3.1.2 - Giai doan tao ré cay in vitro

71



0 giai doan niy, ciy in vitro dugc chuin bi dua tif mdi trudng vo tring ra
moi trudng vudn uom. Cdc chdi s& dude tach rdi va cdy chuyén sang moi trudng
mdi c6 néng dd auxin cao hon va cytokinin thAp hon hay cd hai déu bi loai khéi
moi trudng. Trong giai doan nay, & ciy in vitro dudc kich thich phat trién. Po dai
va khoé clia bd ré cdy 1a mot y&u td quan trong gitdp cho ciy khong bi stress khi
dudc chuyén tir méi trudng in vitro ra mdi trudng dit. Va y&u t6 nay ciing quyét
dinh phan nao ty 1& cAy con sdng ngoai vudn uom.

3.1.3 - Giai doan thuan héa cay in vitro ¢ vudn vom

Cay in vitro dugc chuyén ra vudn uom va duge lam thuin héa cho phit hop
diéu kién khi hau bén ngoai 6ng nghiém. 0 giai doan nay, cdy in vitro chuyén tir
diéu kién ting trudng di dudng sang tu dudng, vi vay, 1am thé niao dé chdi ti€p tuc
ting trudng 1a diéu hét sitc quan trong. Thudng thi khi chuyén, cdy con dudc rita
sach ré. Viéc rita sach ré lam gidm yé&u t& hai cAy nhu ¢on triing, vi khudn... Ngoai
ra, mdi 14 clia cAy non ciing dudc cit bét di mdt nira d€ 1am gidm sy thodt hoi nudc.
Viéc cit ndy sé khong can thi€t n€u ciy con dugc gidm trong cdc nha kinh c¢é do
4m khong khi cao.

Su tiing trudng St hinh thanh Tdch cum choi
clia choi chéi nich vi tao ré

Binh chidi Tao ré
1 (i ciiy non
h‘\ Taoré &
L cdy con
i ~
M cdy S — __,
Cay chuyén
-— sy
2 /’ Q\g N\ w kéo dai
"hii . ctia chdi

P Tao ré
¢ & city con

Tao ré
Cum chéi cum chdi

Hinh V.4 - Quy trinh nuéi cdy chéi ngon
1. Pdi v6i cdc cay c6 chdi ngon dai. 2. P8i v6i cac ciy c6 chdi ngon diém hoa thi
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3.2 - Nhan giong biing nudi ciy chdi ngon ciy ca phé
3.2.1 - V6 trung mo cay

CAy ca phé mang nhiéu chdi moc thing va hai chdi bén § mdi dot than. Cac
doan chdi moc thing dai 1,52 cm, dugc cit bd 14, rita sach dudi voi nudc mdy.
Ti€n hanh vo6 tring cdc doan chdi bing HCIO 10% trong 15 phiit, rita sach bing
nudc cat vo tring. Ti€p tuc x& 1y con 70° trong 30 gidy, rira lai bing nudc cit vo
trung nhi€u 1an. ThAm kho, sau d6 dit vio mdi trudng nudi cay.

Mbi trudng nudi cdy cé thanh phian khodng da lugng bing V2 khodng da
lugng cia mdi trudng MS, vi lugng MS, vitamin Morel, sit-EDTA theo MS, dudng
sucrose 30 g/lit, nuGc dira 10%, 5 mg/lit BA va 0,1 mg/lit IBA.

C4c miu dugc dua vao phong nudi ciy cé nhiét do 28+30°C, do chi€u sing
2500+3000 lux, 8 gid/ngay.

3.2.2 - Giai doan nhan nhanh

Trong diéu kién nudi c4y trén, cdc chdi ngd bit ddu phat trién sau 15 ngay.
Sau hon 60 ngay chdi da dudc 4 cip 14 c6 thé cdy truyén 1an 1 theo hinh sau:

Hinh V.5 - Phuong phap cdy truyén cdy ca phé in vitro

Sau 60 ngiy c6 thé cdy truyén 1an 2, 3, 4... theo ding thao tdc & I1in ciy
truyén thit nha't.

3.2.3- Giai doan tao ré

Céc ciy con ca phé dé dang hinh thanh ré néu dugc cdy truyén sang moi
trudng MS khong c6 BA. Sau khodng 15 ngdy hé ré bidt dau xudt hién va phat
trién. Tuy nhién bo ré nay thudng dudc cit bd khi cidy dugc chuyén ra ngoai vudn
uom.
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3.2.4 - Chuyén cay con ra vudn uom

Cay ca phé con c6 chiéu cao khodng tir 5+6 cm, thu dugc tir phuong phdp
nhan giéng in vitro dugc cit bd bo ré hinh thanh trong 6ng nghiém. Cim cdc cay
ndy trén mit trdu & bé gidm (hinh V.5) thanh hang c¢6 khodng cdch 5+5 cm, tudi
phun nhin tao 4 1an/ngdy, mdi 1in 1 gid trong sudt 7 ngay. Sau dé gidm xudng 3
lan/ngay, mdi 1an 30 phit. Trong diéu kién nhu vay, cdy cho ré mdi sau khi cay
vao bé gidm tir 7+10 ngay.

Sau 20 ngdy, ciy c6 bd ré phat trién dude dem ra trong & ludng dat.

Mang Polyethylen

/ \j din nudc va bét phun mua

e |
YYY [ Y Y Y

1 20 cm Nén triu (
20 cm / - —\—
Nén dat

Hinh V.6 - Cdu tao ctia bé gidm trong nha vom

Hinh V.7. Hé thdng b€ giam va nha wom cay khoai tay cdy mod
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4 - NUOI CAY TAO MO SEO
4.1 - Sy hinh thanh mé seo

Mb seo 1a mot khdi t€ bao phét sinh vo t& chifc, c6 hinh dang khong nhat
dinh, do khong c6 16p nhu md. Md seo dugc hinh thanh tif mit cit cda than hay ré,
bao gom t&€ bao nhu mo va thanh phan t&€ bao sang. M6 seo hinh thanh & hau hét
céc bo phan clia cAy (than, 14, r&) khi ndi d6 c¢6 vét cit. Piéu quan trong dudc nhin
thi'y & dic tinh clia m6 seo 12 md seo phat trién khdng theo quy luat nhung cé kha
ning biét hoa thanh chdi, ré va phodi d€ c6 thé hinh thanh cdy hoan chinh.

Pbic diém sinh trudng ciia md seo cé quan hé véi cd quan hinh thanh m6 seo,
thanh phan moi trudng nudi cdy va diu kién nudi cdy. Sy hinh thinh md seo chia
ra 3 giai doan: phdt sinh mo seo, phan chia t&€ bao va biét héa.

4.1.1 - Giai doan phat sinh mé seo

Trong giai doan ndy, su trao ddi chat kich thich t&€ bao chuén bi phin chia.
Giai doan ndy dai hay ngdn phu thudc vao tinh trang sinh ly cia md dugc dua vao
nudi cAy va diéu kién nudi cdy.

4.1.2 - Giai doan phén chia té& bao

T€ bao trong giai doan ndy phin chia ting sinh khdi rdt nhanh tao thanh
nhitng khdi t€ bao 16i 1én. Khdi t€ bao nay 12 md seo.

4.1.3 - Giai doan biét hoa

T€& bao di vao qud trinh biét hod, xuit hién sy biét hod t€ bao va sy xuit
hién cdc con dudng trao ddi chat din d&€n sy sdn xuit cdc chat thit cAp c6 hoat tinh
sinh hoc. M6 seo thudng c6 mau vang, tring, xanh hay mau sic t6 anthocyanin. Sy
biét hod ctia t&€ bao hinh thanh nhitng chat liéu cdu tao nhu md cdc loai, cdc t€ bao
sang... hon nita hinh thinh viing mé phan sinh, trung tAm cda sy tao chdi va ré.

P& tao md seo, trong mdi trudng nudi cdy c6 bd sung chit sinh trudng. Phu
thudc vio tirng loai mo nudi cAy ma chit sinh trudng thém vao c6 khiac nhau. BE
tao mo seo thudng st dung nhat 1a auxin (2,4-D).

Sau khi md seo dudc hinh thanh, md seo dudc cd’y chuyén. Moi trudng ciy
truyén cling giéng nhur moi trudng tao md seo nhung chat sinh trudng dugc gidm
ndng d6. Kich thuc tdich mo seo nhéd vira phai d€ t&€ bao phat trién manh nhat,
thudng cum mo6 seo c6 kich thudc 5+10 mm va c¢6 trong lugng 20100 mg, thdi gian
gifta hai 1an cdy truyén 1a 20+30 ngay phu thudc vao titng loai md seo. Trong qua
trinh phat tri€én mo seo thudng xuit hién 2 loai t& bao:

- Loai t€ bao x8p, c6 khong bao to, nhan to va t&€ bao chit lodng. Loai t€
bao nay rat khé tai sinh thanh cd quan.

- Loai t€ bao chit, c6 khong bao nhd, nhin to va t€ bao chit dam dic.
Loai t&€ bao nay dé tdi sinh thanh co quan.
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Mb seo cdy truyén cang nhiéu 1an kha niing tdi sinh cang gidm.
4.2 - Sy hinh thanh chdi tit mé seo
Su hinh thanh chdi tir mé seo dudc kich thich béi:
- Céc chit sinh trudng dwa vao moi trudng.
- Cha't dugc sdn sinh ra trong nudi cdy mo seo.
- Céc chit c6 chita sin trong mAu nudi cay.

Kha ning hinh thanh chdi tit mo seo phu thudc vao s& 1an cdy truyén ma cic
chat c6 trong mau khong c6 kha ning tdng hdp trong thdi gian dai va sy hinh thanh
t& bao x&p. Ngoai ra, sy hinh thanh chdi dugc diéu khién bing hod chat:

- Ty 1€ cytokinin/auxin t&r 10=100.

- Carbonhydrate nhu sucrose va céc chit hitu co nhu casein hydrolysate
(casein thuy phan).

- Biéu kién nudi ciy.

Qud trinh tao ré& cin auxin, dudng, khodng, nhiét do, 4nh sing... Adenin
sulfate c¢6 tdc dung cdn trd auxin. GA; cin trg sy sinh tdng hgp va tich liiy hat tinh
bot, can thi€t trong hinh thanh chdi. Sy hinh thanh chdi nhiéu khi lai x4y ra trén
moi trudng khong chi't sinh trudng, hay cé cytokinin va khong c6 auxin. P& tao ré
thuong dung phloroglucinol + IBA ¢6 hiéu qua hon chi diing auxin.

1000 -
900 -
800 - T
700 -
600 -
500 -
400 -
300 -

Khoi lugng md seo (mg)

200 -
100 -

0 I I I I I I I 1
0 4 8 12 16 20 24 28 32

Ngay nudi ciy

Hinh V.8 - Sinh truéng va phat trién ciia mé seo
(X): thdi diém c4y truyén mo seo
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4.3 - Nhan giong thudc 14 bing nudi cdy mo seo
4.3.1 - Tao nguyén li¢u dung cho nudi cdy mo seo

- Hat thudc 14 dugc rira dudi voi nudec mdy cho sach bui dit. Lic hat
trong con 70° trong 1 phit. Rira sach con biing nudc cit vo tring 5+6 1in. CAy hat
1én mo1 trudGng MS.

- Trong diéu kién in vitro, ciy thudc 14 dudc ciy truyén trong moi trudng
MS. Cay sau 20+25 ngay (cdy khoé va trén than chwa moc cdc ré bat dinh), cao
10+12 c¢m, ¢6 8+10 14, nhiéu ré moc siu trong mdi trudng. Cay thudc 14 nay dugc
diing Iam nguyén liéu dé€ tao mo seo.

4.3.2 - Tao mo seo
Céc bd phan clia cay thudc 14: 14, thin, ré dudc s dung d€ tao mo seo (hinh
V.7):

- L4 dugc cit bd gan va ria 14. Phan 14 con lai dudc cit thinh nhiéu manh
nhé véi kich thude 0,8+1mm x 8+10mm. Cdc méanh 14 nay dugc nubi trén moi
trudng b MS bd sung hormon 2,4-D c¢6 ndng dd 1umol cho sy tao mo seo.

- L6éng than c¢6 dudng kinh 2+2,5 mm dudc cét 14t mdng 0,5+1 mm bing
1uSi dao m& sdc. Cac lat nay dudce dit nudi trén moi trudng MS c6 bd sung hormon
ndng 1umol cho sy tao mo seo.

- Ré dudc rira sach agar biing nudc cit vo trung, cit nhd thanh doan
1+1,5 mm dit 1én moi trudng MS c6 bd sung hormon ndéng dd 0,1umol.

Hinh V.9 - C4ch cit miu tir
cac bd phan cay thudc la
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Hinh V.10 - Sy hinh thanh mé seo tif cac b phan ciia cay thudc la

Cédc miu dudc nudi cidy 3+5 ngay, mo seo bit dau sui 1én xung quanh miu
cdy. Tuy nhién, thdi gian md seo sii 1én khdc nhau & cdc loai md khdc nhau. T
ngay thit 5 d&€n ngay thit 20 mod seo ting nhanh vé kich thudc. M6 seo ¢6 mau tring
trong, ddc (hinh V.8).

4.3.3 - Tai sinh cay ti' md seo

- Sau 4 tudn chuyén miu tif mdi trudng tao md seo sang md trudng tdi
sinh ¢6 b8 sung BA, nhan thdy md seo biét hod thanh chdi. O giai doan diu tién,
md seo ti€p tuc phat trién (kich thudc ting nhanh) va hod xanh luc trong diéu kién
nudi c6 chi€u sang. P&n cudi tuan thit 3, qua kinh lip c6 thé tha’y chdi hinh thanh
tlf nhitng t&€ bao md seo (hinh V.9).

- Sau thdi gian 2025 ngay cdc cum chdi ting trutdng manh cé kich thudc
16n, diing dao tdch riéng cdc chdi. CAy truyén sang mdi trudng tdi sinh ciy. Tl cdc
chdi, cdc ré xuat hién dn siu vao moi trudng.
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- Khodng 60 ngay, cdc cdy thudc 14 hinh thanh tir chdi tdi sinh cao
khodng 10+12 cm, c6 khodng 8 14, dudc chuyén ra vudn wom.

Hinh V.11 - Chéi tdi sinh tif mé seo

B - VINHAN GIONG QUANG TU DUGNG

1 - LICH SU HINH THANH PHUONG PHAP VI NHAN GIONG QUANG TU
DUONG

Vi nhén gidng quang ty dudng (photoautotrophic micropropagation) 1a mot
phuong phdp méi do gido su Toyoki Kozai va cdc cong sy (Pai hoc Chiba, Nhat
B4n) khdi xuéng tf nim 1986 va tap trung nghién cttu trong sudt thip nién cudi thé
ky 20 dén ngdy nay nhim gidip ha gid thanh cdy con va ty dong hdéa qud trinh nudi
cay.

Phuong phdp vi nhan gidng quang tv dudng 1a modt phuong phdp vi nhan
gidng st dung modi trudng khdng c6 dudng, ma sy ting trudng hay tich liiy cdc
hydratcarbon tuy thudc vao sy quang hgp va sy hap thu khodng vo cd clia thuc vat
dugc nudi cdy. Vi vy, phuong phdp ndy con dudc goi 1a phuwong phdp vi nhin
gidng khong dudng (sugar-free micropropagation).

Nhitng y tudng vé vi nhan giéng quang tu dudng xuAt phét tir nhitng nghién
ctu gan ddy phoi bay khd ning quang hop khd cao clia thyc vat nudi cdy c6 chita
diép luc t6 nhu nhitng miu nudi cd'y c6 mang 14, cdc phdi vo tinh & giai doan c6 14
mam va cdc cdy in vitro. Cc nghién cifu nay ciing da chitng minh sy ting trudng
ctia nhitng miu nudi cdy ndy va ty 1& sdng sét clia cdy cdy mo & vudn wom dudc
cai thién ddng k& khi tdc d6 van chuyén khi trong binh nudi ciy dugc gia ting.
Diéu nay cho thdy tAm quan trong clia cdc thanh phin khi trong binh nudi cdy. Cdc
mau thyc vat ¢é diép luc t& c6 thé ting trudng manh mé trong mdi trudng nudi cay
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khong dudng khi ma cdc y€u t6 clia mdi trudng khong khi (cudngh do dnh sing,
thdi lugng chi€u sdng, thanh phian khong khi, 4m d06, nhiét do, su khuéch tin khi
hoa tan va tdc d6 luan chuyén ciia khong khi trong binh nudi cy..) dugc cdi thién
nhim thiic ddy sy quang hgp, thodt hoi nudc va hap thu khodng vo co cia mau nudi
cdy. Trong vi nhin giéng quang tv dudng sit dung miu nudi cdy cé diép luc 3, cic
hdp chit hitu co nhu cdc chi't di€u hoa ting trudng thyc vat thudng dung cho su ra
ré, cdc vitamin va cdc acid amin khong can thi€t st dung trong hau hét cic trudng
hop.

2 - CAC NHUGC PIEM CUA PHUGNG PHAP NUOI CAY MO TRUYEN
THONG (CONVENTIONAL MICROPROPAGATION)

- Hiéu suit quang hop cay in vitro thdp. Cay thi€u kha ning ty dudng. Ty
1& thodt hoi nudc cao do 16p t€ bao cutin méng cling véi hoat dong khdng binh
thudng cda khi khdng.

- Ty 1& nhiém ndm khuin cao do sy hién dién cia dudng va vitamin trong
moi trudng nudi cay.

- Binh nudi cdy thudng qud nhd va kin (d€ tranh nhiém nim khudn)
khi€n cho viéc tu dong hod qud trinh nudi cdy khé thuc hién, dong thdi cong lao
dong cao.

- Khong khi bén trong bi bao hoa hoi nudc.

- Cha't diéu hoa sinh trudng thudng xuyén dugc st dung.

- X4y ra cdc hién tuong bat thudng vé sinh 1y ching han sy héa thuy tinh
thé (vitrification) hodc phét sinh hinh thdi din d&€n chim phét trién hoic bién di
(soma variation) clia cAy cdy md.

- Cay ra ré khong hoan chinh. Trong mot s& trudng hgp con cé sy hinh
thanh mod seo & gdc.

3 - KHAI NIEM PHUONG PHAP VI NHAN GIONG QUANG TU DUGNG
3.1 - Khai niém binh nudi cay
Binh nudi cdy (hinh V.10) dugc xem 1a mdt hé thdng trong cdy con trong
diéu kién vo trung. Binh nudi cdy dugc lam tir thdy tinh hay nhua trong sudt cho
phép dnh sing truyén tif ngodi moi trudng vao trong binh. V6i ¥ nghia nhu thé,
binh nudi cdy md dugc xem 12 mdt nha kinh thu nhd.
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Ndp ddy

Thanh binh

Thuc vdt

Hinh V.12 - Binh nuéi ciy

Hinh V.13 - Nha kinh

Su khéc biét gitta binh nu6i cy md va nha kinh trong khdi niém sin xuat
cay tréng: nha kinh (hinh V.11) 12 mot hé thong c6 céc diéu kién moi trudng dugc
kiém sodt con binh nuoi cdy thi khong. Pén nay di c6 rat nhiéu nghién cttu vé moi
trudng lién quan dén viéc kiém sodt mdi trudng & nha kinh, nhung cé rat it nghién
ctu vé mdi trudng nudi cay in vitro (mdi trudng trong binh nudi ciy). Viéc ki€m
sodt moi trudng nha kinh lam chat lugng va s6 lugng ciy trong ting dang k€. Liéu
su ting trudng va chdt luong ciy in vitro c6 dugc gia ting khi c6 sy ki€m sodt moi
trudng in vitro hay khong? Cay trong tu nhién c¢6 kha ning s dung CO, cia khong
khi. Vay phdi ching cdy nudi cdy in vitro ciing c6 thé st dung CO, ctia khong khi
va khong cin dudng trong moi trudng nudi ciy?
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Xuat phat tr muc dich mudn khic phuc cdc han ch€ clia phuong phdp nudi
cdy mo in vitro truyén thong va trd 15i nhitng cidu hdi dit ra nhu trén, di c6 rat
nhiéu phuong phap dugc thyc hién trong dé6 mdt phuong phdp c6 tinh dot pha 1a
phuong phdp “vi nhan gidng quang ty dudng”.

Vi nhan gidng quang ty dudng 12 mot phuong phdp nhan gidng mdi do gido
s Toyoki Kozai va cdc cdng su (Pai hoc Chiba, Nhat Ban) khdi xudng tif nim
1986 va tap trung nghién cdu trong sudt thap nién cudi cla thé ky XX dé€n ngay
nay.

3.2 - Kh4i niém vi nhan giong quang tu duéng

Phuong phdp vi nhin gidng quang tu dudng 12 mot phuong phdp nhian giong
st dung méi trudng khong c6 dudng, ma sy ting trudng hay tich ldy cdc
hydratcarbon tuy thudc vao sy quang hdp va sy hap thu khodng v6 co clia thuc vt
dudc nudi cdy. Vi vay, phuong phdp nay con dugc goi la phuong phdp vi nhin
gidng khong st dung dudng.

3.3 - C§ s6 cua phuong phap vi nhian giong quang tv dudng

Phuong phdp vi nhin giéng quang tv dudng di dudc tdp trung nghién ciu
trong sudt thap nién vira qua nhim thic ddy sy ting trudng clia cAy nudi cdy in
vitro, riit ngdn thdi gian nudi cay va ha gid thanh cay in vitro.

Phuong phdp méi nay chi trong dén cdc tdc nhan vat 1y, héa hoc clia moi
trudng nudi cdy (cdc ion khodng, sy khué€ch tdn khi hoa tan) va cdc y€u t§ 4nh
hudng d€n su phét trién ciy con trong binh nudi cdy (cudng dd dnh sing, thdi lugng
chi€u sing, thainh phian khong khi, 4m do, nhiét do6 va tdc dd luin chuyén clia
khong khi trong binh nudi ciy...) (hinh V.12). Thay vi chi nghién ctfu thanh phan
héa hoc clia mdi trudng nudi cdy nhu ndng do dudng, mudi khodng, vitamin hay
viéc st dung céc chat kich thich ting trudng thuwc vit ma cdc nha nghién cifu vin
thudng quan tdm. Pic diém chinh clia phuong phdp mdi nay la: khong st dung
dudng, vitamin va han ché st dung cdc chit kich thich sinh trudng thuc vat trong
moi trudng nhan giong. Piéu nay dudc dva trén co s3 13 trong tu nhién tit ci cdc
cdy xanh chta diép luc t& déu c6 kha ning tu quang hgp d€ ton tai va phat trién.

Nhu vay, nhitng nghién cttu vé moi trudng ty nhién, sinh ly moi trudng tu
nhién, sinh Iy mdi trudng in vitro va ki€m sodt moi trudng in vitro trong nhan gidng
vO tinh 12 rit quan trong. Do d6, nghién cttu nhitng tdc nhin moi trudng in vitro 4nh
hudng d€n sinh trudng va phdt trién cdy in vitro 1 rit can thi€t d€ niang cao chat
lugng cdy in vitro cling nhu gid thanh cdy in vitro.
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Hinh V.14 — S¢ d6 c4c nhan t6 méi trudng in vitro Anh hudng dén sinh truéng
va phat sinh hinh thai cay in vitro

4 - KIEM SOAT CAC PIEU KIEN MOI TRUONG NUOI CAY IN VITRO
4.1 - Piéu khién ndng @6 CO, trong binh nudi cdy

Nong d6 CO, trong binh nudi ciy cdy c6 diép luc thudng gidm xudng rat
thap trong diéu kién dugc chi€u sidng. Midc CO, nay thdp hon diém bu CO,
(50+100pmol/mol). Tuy nhién, ndng d6 CO, lai gia ting khi cdy dudgc dit trong tdi.
DPiéunay anh hudng rat 16n d€n kha ning va hiéu suit quang hdp cia ciy in vitro.

Trén cd s& cdc thyc nghiém vé ndng dd CO, trong cdc binh nudi cdy (hinh
V.13) va dic tinh quang hgp clia thuc vat, cho thdy :

- Thuyc vit ¢6 14 xanh déu c6 kha ning quang hop.
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- Kha niing quang hgp bi han ch& do ndng d6 CO, thap trong sudt chu ky

dnh sdng.
- Thyc vt sé sinh trudng theo phudng thic di dudng hay dinh dudng dnh
sdng.
- Thurc vat s& sinh trudng nhanh khi quang ty dudng & ndng d6 CO, cao.
Nomg do o Bat den
7500 - /
6000 -
4500 - Tdt den
3000 -
1500 -
0 - . e .
0 4 8 12 16 20 24
Thdi gian (gid)

Hinh VI.15 - Sy thay d8i ndng dd CO, trong binh nudi ciy cay cé
diép luc té (quang ky 1a 0-6 gio va 14-24 giv)

Phuong thitc quang tu dudng tao diéu kién tdi da cho ciy trong binh nudi cay
st dung khi CO, c6 sdn trong khong khi 1am ngudn carbon chinh cho qu4 trinh ting
trudng va phat trién cia cay. Nong do CO, trong binh nudi ciy c6 thé ting bing 3
céach:

- Céc binh nudi cdy c6 cic nip ddy c6 kha ning trao d6i khi dé dang giira
trong va ngoai binh thong qua cdc 16 c6 dudng kinh 0,8+1cm dugc tao ra trén nip
binh (hinh V.14). Mdi 16 dugc ddn kin bing mdt mang loc véi cdc 10 i ti c6 dudng
kinh tlr 0,2+0,5um @& ngin bui va vi khuin. Su gia ting trao ddi khi trong va ngoai
binh nudi cdy ngoai viéc lam gia ting ndng do khi CO, trong binh con gilp gidm
b6t cdc thanh phan khi ¢6 tdc dung e ché sy ting trudng cla cdy con nhu ethylen
(C,H,) dugc tao ra trong qué trinh ting trudng clia cAy nudi cay in vitro.

- Do han ch€ st dung dudng va cdc chit hitu co (ty 1é nhiém nim khuin
gidm), cdc binh nudi cdy c6 dién tich 16n c6 thé dudc st dung nhiim ting lugng khi
trong binh.

- Viéc st dung cdc binh 16n s€ dat hiéu qua cao khi dp dung phuong phap
bom khong khi c6 n6ng dd CO, t6i hdo do6i vé6i thyc vat khodng 0,1 % (n6ng doé
CO, trong khong khi 12 0,034% umol/mol) vao thing binh nudi ciy d€ cdy in vitro
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ludn trong tinh trang khong bi thi€u CO, trong sudt qué trinh ting trudng va phat
trién clia ciy.

Mang loc

N

Hinh VI.16 - Binh nudi cdy véi nit day cé cac 16 thong khi gdn mang loc

o R 2 A FA Y d 2z
4.2 - Kiém soat ché d¢ chiéu sang

DPon vi do cudng d6 dnh sdng trong cdc nghién cifu vé thuc vat hién nay 12
lux. Tuy nhién, lux khong dién td dugc mdi trudng 4nh sdng do 4nh sing dudc do
dua trén cd s§ mit nhin thiy. Do vy, d€ dién td moi trudng dnh sdng dnh hudng
dé&n quang hgp, thudng dung don vi mat d6 quang ti (pmol/m2/s) va nang lugng
anh sing (W/m?).

Cudng d6 dnh sdng ma thyc vit st dung trong cdc phan ng quang hdp cé
ddi budc song tir 400+700 nm, vGi dinh tir 600+680 nm. Sy phét sinh hinh thdi do
dnh sidng (s ndy mam, kéo dai d6t thin..) xdy ra & nhitng didi budc séng tir
400+500 nm (xanh luc), 600+700 nm (d4) va 700+800 (si€u dd).

Hiéu qua quanh hgp cila thuc vat in vitro phu thudc rat nhiéu vao chat lugng
4nh sdng, quang ky, va huéng chi€u sdng.

4.2.1 - Huéng chi€u sang

Cay khoai tAy dudc nudi cdy trong binh nuodi cdy. Dung hé thong chi€u sing
mit bén (& phan trén, phin gitta va phan dudi) (hinh V.15), ngoai ra con chi€u
sdng tr dudi day hop 1én. Sau 28 ngay nhin thady, ciy khoai tAy dugc chi€u sdng
mit bén thdp hon ciy dudc chi€u sdng tir dudi ddy hop 1én khodng 3,5 cm, nhung
ngudc lai trong lugng tuci va dién tich 14 16n hon 1,8 1an. Khong c6é su khdc biét
nao vé sinh trudng va phdt trién & cdc phan chi€u sang mit bén (trén, giita, dudi).
Ngoai ra, ty 1& song s6t clia cAy chi€u sing mit bén cao hon hin cdy chi€u tir ddy
1&n & giai doan thuin héa.
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Huéng chi€u sang

Huéng chi€u sang :>

Huéng chi€u sang

Huéng chi€u sang
Hinh VIL.17 - Anh huéng ctia huéng chi€u sang d&n thuc vat in vitro.
A: chi€u mit bén, B: chi€u dudi ddy

4.2.2 - Chu ky chi€u siang

O cay 4n trdi, thue nghiém v6i nhiéu chu k¥ chi€u sdng (sdéng/tdi) trong mot
ngay 24 gid nhu sau: 16/8, 8/4, 4/2, 2/1 gid, vdi thdi gian chi€u sdng tdng cong
trong mot ngay 1a 16 gid. K&t qua cho thiy chu ky chiéu sdng 6 gid (4/2), tdng thdi
gian chi€u sdng 16 gid/ngay cho chdi than sinh truéng t6t nhit. Viéc xen ké cdc
thdi gian t6i gidp tich liily CO, trong binh nudi cdy. Lugng CO, tich lily nay s& cung
cAp cho thyc vt trong thdi gian chi€u sdng.

4.2.3 - Chat lugng va cuong do anh sing

Cay nudi cdy & 4nh sdng dé va xanh luc gia ting chiéu cao chdi thin c6 y
nghia so véi dnh sdng tring. Su 4nh hudng cla cdc y&u t6 budc séng dnh sdng nay
lién quan tryc ti€p dén sy nhan 4nh sdng clia cdc sic t6 quang hgp trong hat diép
luc. Céc sdc to diép luc c6 kha ning thu nhin cdc budc séng clia 4nh sdng dd tot
nhat.

Khic v6i phuong phdp vi nhan gidng truyén théng (cudng dd dnh sing ding
dé chi€u siang thudng tir 20002500 lux), phuong phdp vi nhdn gidng quang tu
dudng st dung 4nh sing ding d€ chi€u sdng c6 cudng do rit cao 80+170 pmol/mzls
tuong duong 6,1+13 Klux tuy tirng loai cay. O cdc cudng do chi€u sdng cao, hiéu
sudt quang hop cia thuc vat dugc gia ting ddng ké.

4.3 - Nhiét do khong khi (air temperature)
Ung dung nhiét do cdch biét trong giai doan chi€u sing va giai doan t&i dé
diéu khién sy ting trudng cia cdy in vitro. Pong thdi sit dung nhiét do thap d€ bio
quan cay in vitro.
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4.4 - Am dé tuong déi (relative humidity)

bay 12 mot y&u td6 moi trudng quan trong dnh hudng dén moi quan hé giita
nudc va ciy in vitro. Néu 4m d06 trong binh qué cao sé din dén sy chim phat trién
cAy in vitro hodc cy in vitro phdt trién khong binh thudng vé sinh 1y va hinh thai
ching han hién tugng thiiy tinh thé.

4.5 - Cai ti€n gia thé nudi cay

Thach vin dudc xem nhu 13 cdc tic nhin tuong dong véi di't & ving ré va da
dudc st dung phd bién 1am gid thé trong nuodi cAy mod tir nhi€u nim nay. Nhung cic
nghién cifu gan day trén thé& gidi di chitng minh vai trdo kim him cda thach ddi véi
su phét trién cia cdy nudi cdy mo. Sy hién dién cta thach 1am cho mdi trudng
thi€u d6 thong thodng va cén trd viéc khu€ch tdn cdc khi hoa tan nhu O, ciing nhu
viéc hap thu nudc va cdc chit khodng cia t€ bao va ciy nudi cAy mo. RE clia cay
nudi cy trén gid thé thach c6 hé thdng bé mach thudng phat trién y&u, do d6 cay
nudi cdy mo trong nhitng ngdy diu & vudn wom phat trién cham va cé ty 1& chét
cao.

Hién nay, c6 thé thay th€ gid thé thach (agar hay gelrit) bing céc loai gid
thé c6 cdu tric x6p va c6 nhi€u 18 thong khi nhu vermiculite, sgi cellulose,
rockwook hay florialit (hdn hgp vermiculit va cellulose). Viéc sit dung cdc gid thé
c6 cu tric x6p sé gitip cho moi trudng xung quanh hé ré dugc thong thodng, nhd
vay ré s& phdt trién manh mé hon gitip cho cidy hap thu nudc va mudi khodng trong
mdi trudng nudi cdy dé dang hon.
5-KET LUAN

Nhu vay, so véi cdc phuong phdp vi nhan gidng truyén thong, khi 4p dung
phuong phdp vi nhin gidng quang tu dudng c6 mot s& vu di€m:

- Ty 1& ciy chét do nhiém nam khu&n thip vi moi trudng nudi cdy khong
c6 dudng.

- Cay ting trudng va phét trién t&t hon.

- Chat diéu hoa ting trudng va cdc chat hitu cd khic c6 thé gidm & mifc
t0i thi€u.

- C4i thién dugc chat lugng va gidm sy bién di cda thuc vat dugc nudi
cay in vitro.

- Vi ty 1é nhiém gidm nén c6 thé st dung cdc loai binh nudi cdy 16n.
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C - CONG NGHE HAT NHAN TAO TRONG NHAN GIONG THUC
VAT
1- CAU TAO HAT GIONG TU NHIEN

C4c loai thuc vat hi€n hoa bi ti ¢6 hai loai hat khdc nhau: hat mot 14 mam
va hat hai 14 mim (hinh V.16). Chinh vi vdy nhitng lodi thuc vat nay dugc phin
thanh hai nhém 1a thyc vat mot 14 mam va thyc vat hai 14 mam. Tuy hat gidng clia
hai nhém nay c6 hinh dang va ciu tric rdt phong phi nhung ciu tric chii y&€u van
bao gdm nhitng thanh phin co ban: v4, ndi nhil va phoi.

N&i nhd Vé hat
L4 mam
" (hay thufn)

Bao 14 mam

Binh choi

Pinh ré

Cubng nodn

Hat song tuf diép Hat don tif diép
Hinh V.18 - C4u tao hat song ti dié¢p va don tif diép
1.1-Vo
Vé 1a bd phidn bdo vé phdi va ndi nhii khdi bi tdc dong bGi nhitng tdc nhan
hod hoc, co hoc tir bén ngoai. Thanh phan chd yé&u ciia vd 1a cellulose,
hemicellulose, lignin.

Dung hé thong chi€u xa tia X nghién cifu c4u tao v4 cda hat ty nhién, cho
tha'y c¢6 cau tao 3 16p: 16p nhu mo gidu, 16p chiu 4p luc va 16p nhu moé mém. Ba 16p
nay dudc ciu tao bsi K, Ca, S, P... L6p nhu mo6 dau 1a 16p t€ bao c6 kich thudc 16n,
sap x€&p theo chiéu doc. L6p chiu 4p luc gdm nhitng t& bao tuong ty nhu 16p nhu md
dau nhung x&p theo chiéu ngang. Khi hat con non, 16p t& bao chiu 4p lyc cé chita
diép luc t6 nhung khi hat gia 16p t€ bao chiu ap lvc réng. Lép trong cing goi la 16p
vd qui gom nhitng t&€ bao x&p khit nhau, thudng chita chdt mau (vang hay niu tly
turng loai hat).

1.2 — Noi nhii

Noi nhii 1a thanh phin du trit chit dinh dudng cho phdi. Noi nhii dugc cau

tao tif nhitng t€ bao c6 thanh mdng, c6 hinh ddng va kich thudc khic nhau, sip x&p

khong c6 trat ty. Cac t€ bao ndi nhit chita nhiéu tinh bot, protein, lipid, mudi
khodng va sinh to.
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1.3 - Phéi

Phoi 13 thanh phan sé& phét tri€n thanh cdy con khi hat ndy mim. Mot phoi
trudng thanh bao gdm: cdc mo6 phan sinh chdi, md phan sinh ré, hé thong mo phan
sinh non va tt diép (14 mam). O thyc vat song ti dié€p thudng cd hai tr diép, con §
don thyc vat don ti diép chi c6 mot 14 mam.

Hau hét hién nay nhitng loai ciy trong dugc nhin gidng bing hat. Viéc nhian
gidong bing hat vira ti€t kiém dudc thdi gian, vira ¢ tinh dai tra, dé bdo quan... Tuy
nhién d6i véi mot s6 cy trong khong tao dugc hat gidng thi viéc nhin gidng bing
hat 1a khong thé thyc hién dudc. Nhitng loai ciy trong nay, thudng phai nhan gidng
bing phuong phdp vo tinh. Bén canh mdt s6 phuong phdp nhv nhan gidng vo tinh
truyén théng, phuong phdp nudi cdy md in vitro thi hién nay c6 mot phuong phap
mdi dang mang lai hiéu qué cao khi ti€n hanh nhin giéng nhitng loai cdy nay dé la
phuong phédp tao hat nhan tao.

2-Y NGHIA CUA HAT NHAN TAO

Nhu da néi & trén, & mot s6 loai thuc vat nhu mia, khoai tiy, khoai mim dau
tdy, cdc loai cAy than gd... déu khong c6 khd ning nhan giong bing hat. Bén canh
dé c6 nhiéu loai thyc vat tao dude hat gidng nhung hat giong kém chi't lugng (thuc
vat than gd 14 kim) hay hat gidng rd't dit (hat gidng clia nhitng cay lai nhu ca chua,
dua hau khong hat, dua chuot...). P& gidi quyét tit cd cdc van dé trén, mot phuong
phdp nhin giéng mdi dugc nghién citu va tng dung d6 1a phudng phép tao hat nhan
tao.

Hat nhin tao c¢6 thé bdo quén, ton trif va trong trot bing nhitng k§ thuit canh
tdc truyén thong. Va dic biét 1a ¢6 thé chii dong trong sdn xuit, trong trot, canh tic
khong phu thudc vao cdc diéu kién thdi ti€t, mda vu.

3- CAUTAO HAT GIONG NHAN TAO

Gray (1987, 1990) dinh nghia hat nhan: nhu cong nghé sdn xud't phoi dudc si
dung dé sdn xuat giong ciy trong trén quy mo thuong mai

Hat giong nhin tao vé co bdn gidng nhu hat gidng tw nhién. Chi ¢6 su khdc
nhau 13 hat gidng nhan tao c¢6 ciu tao 1a phdi dugc bao boc bdi 16p 40 bén ngoai
thay cho noi nhii, vd va phdi ¢ hat nhidn tao 1a phoi v6 tinh (phdi soma) (hinh
V.19). Hat gidng nhén tao c¢6 kha ning ndy mam nhu hat giéng ty nhién. Hat gidng
nhin tao gdm 3 phan (hinh V.20):

- Phoi vo tinh
- V6 boc polyme nhu alginat
- Mang ngoai: dudc ciu tao tir alginat canxi

Phoi soma & hat nhin tao giéng nhu phodi hgp t & hat ty nhién 1a c6 hai cuc

(dinh chdi va dinh ré), nhu th€ c¢6 thé phat trién thinh mot cdy hoan chinh tuong ty
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nhu hat ndy mam. Cau tric phdi soma giong nhu phdi hgp ti nhung phdi soma cia
hat gidng nhan tao khong c6 vé bao hat cling nhu mo dv trit.

vir hat nhiin tao vir it

Hinh VI.19 - So sdnh ciu tric hat ty nhién va hat nhan tao

Phoi
soma

Hinh VI.20 - C4u tao hat nhan tao
4 - SAN XUAT HAT NHAN TAO

4.1 — Tao phoi vo tinh (phoi soma)

Phoi vo tinh ¢6 ndi dung di truyén gidng hét véi cdc t&€ bao soma da sinh ra
ching. Phoi soma rit giéng véi phdi hitu tinh (phdi hdp tr) & dic tinh sinh ly va
qué trinh phat trién. Chiing ciing trdu qua cdc giai doan phat trién nhu § & cdy hai
14 mAm phoi phdt trién qua hinh cdu, tim, thuy 16i va giai doan 14 mam. Nhu vay,
cong nghé sidn xuat hat nhin tao ciing c¢6 thé hi€u 13 cong nghé sin xuit phoi
soma.

Quad trinh tao phoi vo tinh gdm cédc budc sau (hinh V.21):

- M6 thuc vat (dinh sinh trudng, 14t méng t€ bao, manh 14) dugc nudi cay
trén moi trusng MS (Murashige & Skoog) b3 sung 2,4-D tir 30 — 40 uM d€ tao md
S€o0.

90



- Su ting sinh md seo dugc cdy chuyén va thuc hién nudi cdy trén moi
trudng c¢6 bd sung 10 uM 2,4-D va 1uM BA, hay moi trudng 1éng c6 SuM 2,4-D.
Nhitng don vi phoi sinh trudng nhanh trong méi trudng 1dng. Tang sinh cla nhitng
phin tif ¢6 khd ning sinh phoi gidn lién v6i nhitng khdi mo seo 16n.

- Phoi dugc sdn sinh ra dugc tdi sinh thanh cdy hoa chinh thong viéc cdy
chuyén nhitng khdi t€ bao md seo 16n tir mdi trudng c6 2,4-D sang lic mdi trudng
16ng khong c6 2,4-D. Tir nhitng khdi md seo nay sé& hinh thanh nén nhitng phdi dau
tién & dang thuy 16i. Dang thuy 16i nay ti€p tuc phat trién va trd thanh cic dang
phoi chin, phoi trudng thanh (hinh V.22).

Cédc phoi trudng thanh duge phan tich va chuyén sang cdc cong doan tao 40
phoi.

Hinh VI.21 - Qua trinh tao phéi vo tinh

A: Nudi cdy tao md seo, B: Nudi cdy ting sinh mo seo, C: Nudi cdy lic tao phoi

Hinh V.22 - Céc giai doan phat trién ciia phoi
A: Hinh ciu, B: Hinh tim, C: Hinh tray, D: Hinh thuy 16i
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Hinh V.23. C4c giai doan phat trién ctia phoi khoai tay

4.2 — Tao a0 bao hat nhan tao

Nhitng nghién citu hat giong nhin tao bdt diu nim 1985. Ngudi ta tao hat c6
chita phoi biing cach nhi€u giot (hinh V.24) va tdi sinh lai thanh cdy khi dua vao
mdi trudng khong cé carbonhydrat. Hat nhin tao thudmg cé 40 bao lam bing
alginat Na va alginat Ca hay B-hydrogel.

Alginat Na 12 mot ch4t cao phan tr dugc chi€t sudt tir rong bién (rong Mo
Sargassum sp 12 mot loai rong nau). Trong rong Mo alginat Na ton tai dudi dang
alginit khong tan 12 hop cha't clia cdc axid manuronic. D€ chiét tich alginat , thudng
ti€n hanh nau rong v6i Na,COs.

[(C5H7O4COO)2C3]H + HN32C03 —_—> 2[C5H7O4COONa]n + nCaCO3
Alginat Ca Alginat Na
Alginat Na la dang tan trong nuGc.

Hoa tan 100 ml Alginat Na 4% vao 1 lit moi trudng MS c6 chita cdc muoi
khoéng, dudng, vitamin, cdc chat sinh trudng. Ti€n hanh nhé tirng giot nhe nhang
hdn hdp nay vao mdt cdc dung dich CaCl, 2,5% hay CaNO; 100mM. Mdi 1an nhd
diing mot 6ng hiit chuyén vao trong giot d6 mot phoi soma.

Khi Alginat Na ti€p xtic v6i dung dich CaCl,, xdy ra phan tng trao ddi ion

gitta hai dung dich nay theo phan Gng:
2[CsH,04COONa], + nCaCl, — [(CsH;0,C00),Ca], + 2nNaCl
Alginat Na Alginat Ca

O dang nay, alginat Ca két tda, trd thanh dang khong tan, tao thanh mang
khong thim nuéc. Toan bo bé mit clia giot hdn hop trén sé& dugc bao boc bing mot
16p 40 alginat Ca khong thAim nu6c va tao thanh mdt hat. Phan hdn hgp alginat Na
va moi trudng MS & bén trong van & trang thdi tan va c6 mang mot phoi. Hat nay
dudc ti€p tuc ngadm trong dung dich CaCl, va goi 1a hat nhin tao.
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Sau 20 phit hat nhian tao dudc chuyén qua ngdm trong nudc 5 phiit d€ lam
ctiing va ngidn chin phidn Gng.

Vét hat ra va 1am kho hat ta dugc hat nhin tao (hinh V.25). Hat nay c6 thé
dudc bdo quin hay st dung cho gieo trong truc tiép.

Hon hgp alginat Na 4 % va méi truong MS

Chuyén phéi vao giot nhiéu

Tao mang bao alginat Ca trong 20 phut

R

e ]

i S

|
L]
S

-

o

e

| = - T
Bl L e -
ST 4 gt dal. |

Hinh V.25 - Hat nhin tao
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5- BAO QUAN VA GIEO TRONG HAT NHAN TAO
5.1 - Bao quan hat nhén tao

- Hat nhin tao sau khi tao thanh dudc lam kho.

- Hat dugc bdo quén trong nhiét do lanh khodng 4°C

- Thoi gian bdo quin thudng chi trong vong 2 d&€n 4 thing. N&u ton trit qua
lau s& 4nh hudng t6i khd ning ndy mam ctia hat do phdi bi trc ché.

5.2 - Gieo trong hat nhan tao

Hat nhan tao c6 thé dua ra sdn xuit bing cach lam cho hat ndy mam. Trai
hat nhan tao trén khay cat sach, dugc lam 4m, nhiét do khodng 30°C. Sau thdi gian
khodng 4 ngay phdi bit ddu phat trién.

Lugng dudng con lai trong hat nhan tao gitp cho ph6i moc ra khdi hat va tao
ngudn ning lugng cho sinh trudng ban dau. Lugng dudng nay thay thé& cho vai trd
cta ndi nhii chita tinh bot trong ty nhién. Mot han ch€ clia phuong phdp hat nhan
tao 1a ching dé bi nhiém khudn. Vi vit, hién nay thay vi tron alginat v6i moi
trudng MS ¢6 dudng, ngudi ta s dung cac hat tinh bot da qua x& 1y thich hgp. Phoi
vd tinh ciing ti€t ra amylase d€ phan hiy tinh bot diing 1am niing lugng nay mam.

Hinh V.26 - Hat nhin tao ndy mam

5.3 - San xuat hat ca phé nhan tao

Quy trinh sdn xuAt hat ca phé nhan tao dugc ti€n hanh nhu sau:
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- Thu hoach phdi ca phé dang nudi trong dich 16ng trén mdy lic. Phoi tot
nhat c6 kich thuéc khodng 0,5+1 mm.

- Hoa 100 ml dung dich alginat Na 4% trong mdéi tru6ng MS c6 chira
khodng da lugng, vi lugng, nu6c dira, chit sinh trudng... gidng nhu moi trudng
nudi phéi di néi nhu trén.

- Diing mdt 6ng nhé giot hit 14y mot it dich alginat c6 chita 1 phoi ca phé
trong do.

- Nhé giot dich alginat c¢6 chda phoi mot cich nhe nhang vao mot dung
dich chlorua canxi dung trong mdt cc 16n. Dung dich chlolrua canxi dugc khudy
déu bing khuay tir & toc do thap.

- Quan sdt va thu hoach hat nhin tao sau khi ngdm trong chlorua canxi 30
phut.

- Rita sach hat nhin tao bing nuéc cit va bdo quin & nhiét do 4°C trong
nuéc cit vo tring.

- Khi stt dung, hat dudc gieo trén dia petri ¢6 16t gidy loc w6t & nhiét do
30°C. Hat moc mam va ra ré biing cdch ty phd vd mang alginat canxi. Sau d6
cdy ca phé tir hat nhin tao dudc dua ra gieo cAy trén cdt sach va khi da bit dau
phét trién, chiing dugc chuyén vao cdc tdi nilong chita dat gidu mln va chat
dinh dudng.

Tém tdt

M@t trong nhitng linh vyc quan trong nhit, bao him gan nhu toan bo ¥ nghia cla
cong nghé sinh hoc thuc vat dé 1a cdc cong nghé vi nhan gidong. Cong nghé vi nhan
gidng dd va dang tr§ thanh mot huéng nhin gidng thuc vat chi y&u. Cong nghé
nay bao gdm nhitng phuong phap:

- Nudi cdy dinh sinh trudng
- Vi ghép
- Nudi cdy chdi ngti
- Nudi cdy mo seo
TAt c4 cdc phuong phdp nay déu nhim muc dich:
- Nhan nhanh s8 lugng thuc vat
- Tao nhitng ciy gidng sach bénh
- CAy phdt trién manh, tré trung hod

Tuy nhién, bén canh cdc vu di€m trén clia cdc phuong phdp vi nhin gidng,
nhugc di€m 16n nhat clia cdc phudng phap nay 1 ty 1& nhiém nam khudn trong moi
trudng nudi cdy cao, vi vy lam gid thanh cdy con gidng kha cao. P& khic phuc
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nhitng han ch& nay, c6 nhiéu phuong phdp dugc dé xuat, trong d6 c6 phuong phap
vi nhin gidng quang ty dudng.

Phuong phép vi nhin gidng 13 phuong phdp phat trién tir cdc phuong phdp vi
nhan gidng truyén thong. Phuong phdp nay c6 nhitng cai ti€n dé khic phuc cdc han
ch€ clia cdc phuong phdp khdc:

- Han ché& d&n mic t6i thi€u hay khong st dung dudng, cac chit diéu hoa
sinh trudng trong moi trudng nudi cay.

- C4i ti€n cdc diéu kién nudi cdy in vitro nhu :ham lugng CO,, diéu kién
chi€u sang, nhiét 46 @6 4m phong nudi cay, cdi ti€n gid thé nudi cdy...

- Thuc vat dugc ting cudng kha ning ty quang hgp tdng hgp chit hitu cd
dé€ sinh trudng va phat trién.

Ciing nim trong muc dich c&i ti€n cdc phuong phdp vi nhan giéng truyén
thdng, nhan nhanh s lugng ciy gidng, cé6 mot phuong phip khdc ciing dudc dé
xuat va hién dang dudc tip trung nghién citu. Phuong phdp nay I1a sdn xuit hat
gidng nhan tao.

Hat gi6ng nhan tao md phdng lai hat giong thyc vat. C4c chdi ngon dudge thu
nhan va dugc bao trong cdc 16p 4o (cung cAp chit dinh dudng) nhu nhitng hat giong
thuc thu. Uu di€m cta hat giong nhin tao la chi dong dugc mua vu, khong bi tic
dong bdi cdc y&u t6 ty nhién, tdc @6 nhdn giong nhanh, ciy c6 toc dd phat trién
manh. Tuy nhién, han ché ctia phuong phdp nay Ia gid thanh ctia hat nhin tao vin
con rit cao so véi hat gidong thong thudng.

Cdu hdi én tdp

1. Trinh bay nguyén tic va cdch thyc hién cta phuong phdp nudi cdy dinh sinh
trudng.

2. Trinh bay nguyén tic va cdch thuc hién clia phuong phdp nudi cdy mod seo.

3. Trinh bay nguyén tdc, y nghia va cdch thyc hién cia phuong phap vi ghép.

4. Trinh bay nguyén tic va cdch thuc hién clia phuong phdp nudi ci'y chdi ngi.

5. Trinh bay khdi niém va wu di€m clia phuong phdp vi nhan gidng quang ty dudng.

6. Trinh bay nhitng c3i ti€n dé€ diéu khién diéu kién mdi trudng in vitro clia phuong
phdp vi nhan giéng quang ty dudng.

7. Trinh bay kh4i niém, y nghia clia cong nghé hat giéng nhan tao.
8. Trinh bay quy trinh sdn xuét hat nhan tao.
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CHIONG 1/
SU CHUYEN GEN O THUC VAT BAC CAO

1- GENOM G THUC VAT BAC CAO
1.1 - T€ bao thyc vat c6 tinh toan thé&

Kha ning toan th& dudc hi€u 12 kha ning tdi sinh cAy hoan chinh tir md hoic
t&€ bao don, thAm chi ti protoplast thuc vat. C4c t€ bao dong vat hoan toan khong
c6 kha ning nay.

Kha ning phét sinh hinh thdi cda t&€ bao thuc vat 1a vin dé quan trong c6
tinh chat quy€t dinh ddi véi cdc wng dung cdng nghé gen trong chon tao gidng mdi
& thuc vat. Néu sau khi chuyén gen, t€ bao hoic mo mat kha ning tai sinh, thi viéc
chuyé&n gen coi nhu khong c6 ¥ nghia thuc tién.

Kh4 ning tdi sinh ciing c6 thé hi€u 12 su biét hod. Khi nudi cAy mo thuc vat
trong diéu kién kich thich nhan tao d€ tao mod seo, ta da thuc hién qud trinh phan
biét hod: khi ngung cdc tdc dong kich thich, md thuc vat c6 khuynh huéng tu biét
héa trd lai thanh cdc mo c6 chic ning nhu ré, than, 14...

C4c phong thi nghiém tdi sinh cAy hoan chinh tit mot t&€ bao don hoic tir mot
protoplast dugc thyc hién cudi nhitng nim 60 di chifng minh day dd tinh toan thé
clia thyc vat bac cao. Pong thdi cdc thi nghiém nay da chitng minh 12 mdi t& bao
thuc vat déu chita ddy di cdc thong tin di truyén clia toan bd cd thé. Tir d6 dén
nay, khoa hoc cAy md thyc vat di ti€n nhitng budc dai. Sy phdt sinh hinh th4i hoic
kha ning tdi sinh cdy hoan chinh tir mot t€ bao, mdt manh 14, moét khdi mo seo...
da dugc thuc hién trén hang trim loai thuc vat, tip trung hau hét vao cdc cy trong
quan trong.

Kh4 ning tdi sinh nhw vy hoan toan phu thudc vao ki€u gen ctia thyc vat va
thoi gian, hau hét cdc thuc vat déu c6 thé tdi sinh dugc sau khi dd xdc dinh dugc
ding mo6 nudi cdy tdt nhat va moi trudng nudi cdy thich hgp nhat.

1.2 - T& bao thuc vat cé6 bé mdy di truyén phic tap

Cédc hiu biét vé di truyén phan ti § vi sinh vat khong di dé 1y gidi nhiéu
hién tugng di truyén & thyc vat bac cao. T€ bao thuc vat c¢é chita mot lugng DNA
16n g&p nhiéu 1an & vi khudn va nhiéu trudng hdp con gap boi so vdi lugng DNA
cla t€ bao ngudi, mot dong vat & bic cao nhat clia thang ti€n ho4.

O DNA thuc vat, khdc v6i DNA vi khuén, ngudi ta phadt hi€n cic day ma ldp
di lip lai nhiéu 1an. Hién nay chua rd vai trd clia sy lip lai ndy 1a gi, né c6 lién
quan nhu thé ndo véi qué trinh phdt trién hé thong va phat trién c4 thé thuc vat, véi
cdc phan @ng cia thuc vat véi ngoai canh...

Khong phdi tdt cd DNA trong bd may di truyén thuc vat déu ma hod cho cdc
protein hodc enzym ma chi c6 mot bd phan nhd. Cdc gen di truyén dugc phan cdch
nhau bing cdc doan DNA khong ma hod goi tén 12 introns.

Céc thanh phan chiic ning cda mot gen ciing phifc tap hon cd ché operon
ctia vi khudn ra't nhiéu. Nhitng hi€u bi€t vé co ch& biéu hién clia gen thuc vat cuc
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ky quan trong ddi véi cong nghé gen & thyc vat. Cac nhém gen & thuc vat ciing
khong nim c6 dinh trén cdac nhiém sic thé. Mot sd gen c¢6 thé nhdy qua lai trong
qud trinh phdt trién cla thyc vat va ching dudc goi tén 12 gen nhdy.

Tém lai, sy phiic tap ctia bd mdy di truyén & thyc vat 1am cho viéc ng dung
cong nghé sinh hoc d€ gidi quyét cic muc tiéu véi ddi tugng thuc vat khong dé
dang.

1.3 - Sinh sdn cua t& bao thyc vat

- Sinh s4n hitu tinh: 12 ki€u sinh sdn mang lai cho thuc vat sy phong phu
vé gen, ting kha ning ton tai clia loai trong cdc diéu kién ngoai sinh khong thuin
1gi va gitp cho thuc vat c6 khd ning phdt tdn rong. Sinh sin hitu tinh 12 y€u t&
quan trong nhit hinh thanh sy ti€n héa cia thuc vat, tao nén sy da dang sinh hoc
ma con ngudi dang hiiy hoai ngay nay.

- Sinh sdn v tinh 13 ki€u sinh sdn khong thong qua sy thu tinh. Nhiéu cd
quan thyc vat c6 thé dung dé€ thuc hién sinh san vd tinh nhu chdi bén, than, canh,
ré, cd, gid, cin hanh, thin bod, phdi vo tinh... Nhd sy phdt trién clia cong nghé sinh
hoc, ngay nay cédc t&€ bao soma ciing dugc diing vao sinh sdn vo tinh hang loat.
Bién phédp thong dung nhit 1a nudi cdy cédc t€ bao don (mat do vai triéu t€ bao/ 1
ml), sau d6 kich thich d& ching hinh thanh cdc phdi vo tinh. Tir cdc phoi vo tinh,
viéc tdi sinh lai cdy hoan chinh khong c6 nhiéu khé khin. Pic di€m cda sinh sin
vd tinh 12 tao ra cdc dong thuan, c6 dic tinh di truyén giong nhau.

1.4 - Piac tinh DNA ¢ thyc vat bac cao
DNA thyc vat 12 mot chudi xodn kép dai do 4 ANTP tao thanh:
- dATP: deoxyadenosin triphosphat
- dTTP: deoxythymidin triphosphat
- dGTP: deoxyguanidin triphosphat
- dCTP: deoxycytosin triphosphat

Bon ANTP nay thudc hai nhém ki€u 1a purin (A,G) va pirimidin (C,T). L&i
cla chudi DNA 1a cdc phan tif dudng deoxyribose gin v&i nhau bing cic ciu
phosphodiester.

Khac véi vi khudn, DNA thyc vat rat 16n. o) E.Coli, toan bd DNA véi 4 triéu
nucleotide nim trong mot phan t& duy nhit ¢ chiéu dai lién tuc 1,4 mm (14x10°
A%). O thyc vat chidu dai tdng cong clia cdc phan tf DNA c¢6 thé 1én d&n nhiéu
mét, tuy loai ciy. Cdc sgi DNA nay trong ciu tric ctia nhiém sic thé, ching lién
k&t véi cdc protein histon.

Mot dic diém khac cia DNA thuc vat 1a chiing c6 hé DNA luc lap va DNA
ty thé riéng biét, phan nao doc 1ap véi DNA nhan bao. DNA luc lap chi€m 10-20%
DNA tdng s6 trong 14. Giong nhu DNA vi khuidn, DNA luc lap & dang vong khong
k&t hgp vdi histon, v6i trong lugng phan ti cd 90.10°, twong tng v6i 135 kb. DNA
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luc lap c6 khodng 100 gen hoat dong. DNA ty thé thyc vat cling c6 ciu triic vong,
kich thudc thay ddi tuy theo loai, c6 thé tir 200+2000 kb (DNA ty thé nAim men la
75 kb, DNA ty thé ngudi 1a 16 kb)

Tén thyc vat Lugng DNA (picogram/té& bao)
- Arabidopsis thaliana O,2><10'12
-P4u nanh 0,9x107"*
- Bong 3x107"?
- Ca chua 0,75%10™"
- Thudc 14 3,9x10™"
- Lia 1x10™"2
- Lda mi 17,3%10°"
- Ngbd 3,9%x107"
- Hoa hué 43,2x107"
- Virut khdm suplc 0,84x10™"
- Luc lap cdy ddu cove 1,3x107'°
- Vi khuén E. coli 4x107"°
- T€ bao ngudi 6x10"2

Bang ham lvgng DNA ciia mot sé loai t& bao (don boi)

1 picogram DNA = 0,965x10° cip nucleotide

2 - XAC PINH VA DONG HOA GEN
2.1 - Chiét suat va tinh sach DNA tir mo thuc vat

C6 rt nhiéu phuong phdp chi€t sudt DNA tir don gidn d&€n phic tap tily theo
muc dich st dung hoidc chiét suit tir loai md ndo. Khuynh huéng chung hién nay 1a
tim cdc phudng phdp don gidn nhit, thdi gian thao tdc ngdn nhit nhung DNA thu
dudc vin c6 dd do tinh khi€t va do nguyén ven 50+100 kb cin thi€t cho cédc thao
tdc ti€p theo trong cong nghé gen thyc vat. Mudn thu DNA c6 chiéu dai 100+5.000
kb phdi dung phuong phdp dién di ¢6 dién trudng khdng lién tuc (PFGE — pulsed
field gel electrophoresis)

2.1.1 - Chié't xuat va tinh sach DNA tdng s6’

Té& bao thyc vat duge nghién vd trong diéu kién lanh 1am cho DNA dudc hoa
vao dém chi€t. SDS (sodium docecyl sulfate) hoic CTAB (cetytrimethyl amonium
bromide) dugc thém vao d€ gitip DNA hoa dé hon, diy dd hon vao dich dém.
EDTA c¢6 tic dung gin chit cdc ion Mg 1a y&u t& cin cho sy hoat dong cia
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nuclease phan hiy DNA trong qud trinh chiét. Protein dugc tdch khéi DNA bing
phenol hoidc cloroform.

Né&u tranh dugc chan dong xé, xody qud manh, c6 thé thu dugc DNA véi
chiéu dai 50+100kb. Ngoai ra, CTAB con c6 tdc dung tich cdc polysaccharide ra
khdi DNA, do ching c6 d hoa tan khdc nhau trong méi trudng c6 miat CTAB.

2.1.2 - Chiét xuat DNA tir moé thyc vat

L4 nghién véi dém chi€t CTAB c6 chita mercapthoethanol. DNA dugc chiét
bing hdn hgp chloroform-isoamyl alcohol, két tia bing isopropanol, sau dé qua
mot s6 budc d€ ria va tinh khi€t DNA.

2.2 - Cit DNA biing enzym gi6i han

Enzym gidi han (Restriction enzym) 12 nhém endonuclease chi cdt phan t
DNA § nhitng vi tri c6 ddy ma nucleotide nhat dinh ma ching c¢6 kha ning nhan ra
(di€m nhan bi€t). Thuodc tinh rd't quan trong nay clia enzym gidi han cho phép cit
phan tt DNA & cédc vi tri chon sin. Mdi enzym gidi han hoat dong tdi thich trong
céc diéu kién khdc nhau, vi vy can phdi cung cAp mot dung dich dém tuong ng
cho mdi enzym.

Céc phan Gng v46i enzym giGi han thudng chi thuc hién v6i mot lugng DNA
toi thi€u, trong mot thé tich phan tng t6i thi€u. K&t qua hoat dong clia eym gidi
han phu thudc rat nhiéu vao do tinh sach cia DNA. Céac ché€ phdm DNA con ldn
dém chiét, phenol hodc ethanol 1am gidm chat lugng hoat dong clia enzym.

Enzym gi6i han dudc bdo quin trong lanh -20 °C, han ch€ t6i da viéc dit
enzym § cdc nhiét do khong thich hgp. Néu 14y khdi ti lanh trong thdi gian ngin,
enzym phdi dugc d€ trén d4.

Cdc doan cit DNA do enzym gidi han c6 thé c6 cdc diu so le (stycky end)
hoic diu biing (blunt end).

Thi du:
+ ECoRI nhan bi€t ma kép AATT , vi vy né sé& cit DNA thanh 2 doan c6
dau so le nhu sau: TTAA
5°----GAATTC----3’ ECoRI 5----G pAATTC----3’
3’----CTTAAG----5 3’----CTTAAp* G----5’

+ Hae III nhan bi€t ma kép GGCC , vi vdy né s& cit phan tif DNA thanh 2

R CCGG
doan c6 dau bang nhu sau:
5----GGCC----3’ 5----GG pCC----3’
Hae I1I
3----CCGG----5’ - 3’----CCp” GG----5’
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Cac methylase c¢6 kha ning 1am thay ddi tinh chit clia sgi DNA & diém tdc
dong bing cdch gdn mot gdc methyl vao d6 (methyl hod), qua d6 vo hiéu hod su
nhan bi€t clia cdc enzym gidi han. Thi du diy mi dic trung (di€m nhin biét) cda
enzym ECoRI 12 GAATTC. Néu methyl hod xdy ra & mot 8 vi tri nhu: GAmATTC,
GAATTmC, GmAATTC thi ECoRI khong cit dugc s¢gi DNA. Hai methylase thong
dung nhdt 12 dam methylase va dem methylase, déu tinh ché tit E.Coli. Ung dung
chii y&u ctia methylase 1a dé€ bdo vé mot s6 vi tri trén DNA ma ngudi ta khong
mudn bi cit bdi cic enzym gi6i han.

2.3 - Pién di DNA va cdc san phdm cit DNA trén gel

Cé4c doan DNA dudc cit tir phan tif DNA c6 kh6i lugng khdc nhau va dién
tich khdc nhau dudc tich ra khi di chuyén tir cuc 4m sang cuc duong cla may dién
di trong mot dién trudng c¢6 hiéu dién thé va cudng dod thich hgp. Qu4 trinh dién di
dugc thyc hién trén gel agarose hoic polyacrylamide hay hdn hgp clia hai chat trén
tiy kich thudc cia DNA. Mot gel agarose 0,3% day 0,5 cm c6 kich thudc 18 tuong
ddi rong c6 thé phan chia DNA tir 5+60 kb. Mot gel polyacrylamide 40% méng 0,3
mm c6 thé phan chia tir 1300 bp va c6 thé€ phin chia phin ti d€ c6 thé phan biét
dudgc t6i 1 nucleotide.

Hinh VI.1. May dién di ngang
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Hinh VI1.2. S¢ d6 m4y dién di ditng

2.4 - Noi cac doan DNA biing DNA ligase

DNA ligase 1a cdc enzym ndi 2 doan DNA lai v6i nhau. Piém ndi lai 13 dau
3’ clia mdt doan DNA va ddu 5’ clia doan con lai. Ning lugng d€ ndi 1a ATP:

A(DNAoy) + B (pDNA) DNAligase 10\ A.B)+Pi

Mg*, ATP

D6i v6i cac doan DNA cé dau so le hodc dau bing, DNA ligase déu c6 thé
ndi dugc néu cdc nucleotide & hai dau so le cda hai doan DNA c¢6 tinh chit tuong
hdp nhau. DNA ligase dugc diing nhiéu nha't 13 T, DNA ligase, chiét tir thuc khudn
thé T,. Ung dung quan trong nhit cla cdc ligase 12 trong cdu tric cdc vector
plasmid va cdc cdu triic DNA khdc d€ c6 dl cdc diy ma cin thi€t cho viéc chuyén
gen, bi€u hién gen, sang loc cdc t€ bao da chuyén gen...

2.5 - Dong hoa gen

Trinh ty nucleotide cia gen thudng dudc bi€t thong qua tim hiéu trinh ty
amino acid cda sidn phd&m clia nd, cdc protein. Cac phuong phdp chiét suit, tinh
sach ngdy nay di dugc phat trién & mitc d6 cao nhd vay c6 thé dé dang c6 dudc
céc protein tinh khi€t & sd lugng di d€ gidi ma trinh ty amino acid cda chiing. Cong
viéc nay hién thudng dugc cdc thi€t bi ty dong 1am véi midc dd chinh xédc cao. T
trinh tw amino acid ctia mdt protein, c6 thé suy ra trinh ty clia gen sdn sinh ra né.
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Khi da bi€t trinh tu gen, ngudi ta diing cdc thiét bi ty dong dé€ tdng hop nhan tao
tao ra cdc gen hoic cdc phién bidn c6 diy md bd sung, goi 1a c-DNA
(complementary DNA). V§i cdc thi€t bi hién dai nhat hién nay ciing phdi mat vai
gid mdi gin thém dugc mot nucleotide, vi vay tdng hdp nén mot gen c6 chiéu dai
nhiéu kb 12 mot cong viéc dd so.

2.5.1 - Cic budc co ban trong sy tao dong

- Mot gen (doan DNA) c6 thé dudc tao dong khi dua vao trong mot phin
tr DNA vong con goi 12 vector d€ sdn xudt mot phan tf DNA tdi t6 hop.

- Céc vector sé& tdc dong nhuw mot phuong tién van chuyén dua gen tdi t&
bao chil nhu bacterium va céc t€ bao thuc vat khéc.

- Trong t€ bao chi, vector s& nhian 1&én ddc 1ap hay lién k&t v6i nhiém sic
thé cia t&€ bao cha.

- Khi t&€ bao chii phin chia thi cdc gen hay vector ti€p tuc phin chia va
truyén dén cédc thé hé sau theo sy phan chia clia t€ bao chd.

- Trong mot quan thé 16n clia t& bao phan chia, mot dong cla cic t&€ bao
mang gen m&i dudc sdn xuit. Mdi c4 thé clia t€ bao nay sé chita mot hay nhiéu
ban sao clia phdn tf DNA t4i td hgp thi dugc goi 1a mot dong.

2.5.2 - Cic budce thye nghiém co ban cia sy tao dong
- Biéu ché& va tinh khi&t phan tf DNA.
- Cét phan tif DNA bing enzym cit han ché.
- Phén tich cdc phan doan DNA.
- N&i cdc phan tf DNA véi nhau.
- Pua DNA vao trong t€ bao chil.
- Nhan dién t& bio chii chita phin tf DNA tdi t6 hop.

3 - NHUNG PHUGNG PHAP CHUYEN GEN NGOAI LAI VAO TE BAO
THUC VAT

3.1 - Phan loai phueng phap chuyén gen

Cong nghé gen thuc hién chuyén cdc gen ngoai lai vio t€ bao, mo thyc vat.
C6 hai phuong phdp chuyén gen: chuyén gen nhd vi sinh vat (gidn ti€p) va chuyén
gen truc tiép.

- Chuyén gen nhd vi sinh vat
+ Nhd Agrobacterium
+ Nhg virus

- Chuyén gen truc tiép
+ Hap thu DNA
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+ Siéu dm

+ Liposome

+ Dung xung dién

+ Tia laser

+ Vitiém

+ Sting bdn gen

+ Qua 6ng phan

+ Dung silicon carbide
3.2 - Chuyén gen nh& vi sinh vat

Agrobacterium tumefaciens 1a mot loai truc khuén, gram am thudc ho
Rhizobiaceae giy bénh tao khéi u & thuyc vat. Cdc nghién citu cho thdy c6 mdt
plasmid dai khodng 200 kb dudc chuyén tir vi khudn sang thuc vat quyét dinh dic
tinh gdy u goi 13 plasmid Ti (hinh V1.3). Mot phin DNA ctia plasmid Ti dugc goi 1a
doan T-DNA dudgc gidn vao bd gen thuc vat lam xudt hién cdc khdi u.

Mudn tao dugc mot s chuyén doan gen T-DNA nay thi cAn mot s6 yéu to
can thi€t nhu tao vét thuong trén thyc vat va c6 su hién dién cla cdc hdp chat
phenol (acetosyringone), phan tif dudng. Nhd vao cdc y&u t& nay ma vi khuian Agro
(Agrobacterium tumefacien) s€ hoat hda cdc gen can thi€t cho su chuyén T-DNA
nhu gen vir (virulence). Mic dul cdc gen vir nay khong truyén truc ti€p vao t&€ bao
thyc vat nhung né ki€m sodt sy truyén va gdm 9 operons tl vir A d&n vir J chi€m
mdt doan khodng 40 kb trén plasmid Ti. Su tao vét thuong trén thyc vat khong
nhitng lam kich thich va cdm &ng Agro ma con c6 tic dung hoat héa hé gen vir nhg
céc protein thu quan gen vir A cling vdi gen vir G 13 hai ciu ti ki€m sodt gen vir.
Sau khi gen vir dugc cdm @ng tin hiéu dudc truyén d€ md ving T. Sy m§ nay tuy
thudc vao hoat ddng ctia hai protein vir D1 va vir D2, chinh chiing sé& xtc tdc sy m&
nit trén phan tf T-DNA dé dua vao nhiém sic thé t€ bao thuc vat v6i su cong tic
cta céc protein vir C1, vir E2...

Chinh nhd vao cd ché nay ma ngudi ta c¢6 thé tao dong cac vector d€ chuyén
DNA viao thyc vat nhd vao vi khudn Agro (hinh VI.4). Cic vector dugc ciu tao
bing cdch loai bd viing T-DNA tao khdi u va sau d6 dua vao cdc gen cin thiét. C6
hai phuong phdp d€ dwa mot doan DNA vao trong t&€ bio nhd vao cdc vector clia
plasmid Ti: vector hai ngudn va vector dong nhap.
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Sinh téng hgp auxin

Sinh téng hgp cytokinine

T-DNAT*‘E:S'HH h¢p opine
[

Chuyén ho4 opine

Viing tdi sinh plasmid

Hinh VL3 - Bin dd cia plasmid Ti

Phuong phdp diing Agro hiéu qua thudng cho ciy hai 14 mam nhiéu hon 1a
mot 14 mam va hién nay né 1a mot phuong tién dugc cac phong thi nghiém ding dé
nghién citu su chuyén gen vao thuc vat.

3.3 - Phuong phap chuyén gen dung siing bin gen
3.3.1 -Nguyén tic

Phuong phdp nay dugc cong bd 1an dau tién bsi Klein va cdc cong su vao
nim 1987. Tir &6 d&n nay, di c6 kh4 nhiéu cdi ti€n d€ c6 thé 1am cho d& dang héa
cho su chuyén gen trén cd hai huéng 12 phuong phap va thiét bi. Nguyén tic chung
ctiia phuong phdp l1a s dung cdc vién dan c6 kich thuéc nhd (1-1,5 um), ty trong
cao (thudng 13 tungsten hay vang) d€ dat dugc mot gia toc cao khi xuyén qua v4 va
mang t€ bao va dua 16p DNA boc ngodi clia vién bi ti€p cin véi bd mdy di truyén
ctia t& bao (hinh VI.8). CAy chuyén gen dau tién dudc Klein va cdc cong tdc vién
thyc hién thanh cong vao nim 1988 trén cdy thudc ld4. Thanh cong cda phudng
phdp bidn gen di tao sy d& dang hod clia chuyén gen vao trong thuc vat.

Hat tungsten hodc vang c6 dudng kinh 1-1,5pum dudc tron v6i DNA theo mét
ty 1& thich hgp ciing véi cdc chat phu gia va sau khi k&t tia DNA bao quanh vi dan,
hdn hgp dude 1am kho trén mot dia kim loai mdng kich thude 0,5-0,8cm. Pia kim
loai dudc gdn vao dau mot vién dan 16n vira khit véi nong sung. Thudng dan 16n
l1am bing nhya hodc bong nén hay cic vit liéu nhe. Khi bin, 4p sudt hoi ddy vién
dan 16n di véi tdc dd cao. Ra khéi dau nong, mot luGi thép min can vién dan 16n
lai, nhung cdc hat vi dan van ti€p tuc quj dao vdi gia tdc 16n dén dich va xuyén
vao t&€ bao. Mot ty 1é nhat dinh DNA ngoai lai hoi nhap v6i DNA t€ bao va biéu
hién, thuc hién qud trinh chuyén gen.
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DNA nhiém siic thé

plasmid Ti ~ T-DNA

Agrobacteri J
mgmr:-fn:im: . T¢ hivo thuie vit
hién ddi
e b. c. d.

Hinh VI.4 -Tudng tic giita t& bao thuc vat va Agrobacterium tumefaciens

a. Hé ré thuc vat vdi cdc t€ bao A. tumefacien, b. TE bio A. tumefacien v6i plasmid Ti, c. T€ bao thuc vat dude chuyén gen, d.
Thuc vat v6i khdi u do A. tumefacien
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3.3.2 - C4c miu siing ban gen
- Sting bién gen PDS-1000 (hinh VL5, VL.6)

PDS-1000 (Particle delivery system 1000) 124 miu thi€t k& dau tién sting bin
gen va do hang Biorad sdn xuit. Ap luc d?fy vién dan 16n (bdng nhya) dugc tao ra
biing thudc sting, vin toc diu nong dat 800 m/gidy. T6c dd vi dan c6 thé dat trén
1300m/s & cach lugi chdn 2 cm.

- Sting bin gen PDS-1000 He (hinh VL.7)

PDS-1000 He 12 mdt buSc cdi ti€n clia PDS-1000, trong d6 helium nén dugc
diing d€ gia tdc vién dan 16n thay cho thudc sting. Mot 1udi chin bing kim loai
dugc dat trén bé chdn. Vi dan dudc tron véi DNA va lam khod trén mot dia kim loai
nhd, sau d6 gin 1én ddu vién dan 16n. PDS-1000 He dudc diing phd bién hién nay
trén th& giéi va cho két qua chuyén gen t6t hon PDS-1000. Ngoai ki€u sting bin
gen PDS trén, con hai kiéu sting bin gen khéc:

- Kiéu sting bin gen ché tao tir sting hdi: ki€u nay dya vio mot loai sing
hoi dé tic dong trén vién dan. Ldi thé clia phuong phdp nay 1a gid thanh thi€t bi
thap nhu ki€u ctia Oard va cdc cong tac vién (1990).

- Kiéu thtt ba dya vao mot ludng khi Helium d€ thdi cdc vi dan boc DNA
gin trén mot mang loc xuyén vao t€ bao. Kiu nay do Takeuchi va cdc cong tic
vién thi€t k& (1992), dudc phat trién va mo hinh héa thiét bi bdi Finer va cic cong
tdc vién (1992) trén mdy PIG (Particle inflow gun) dd dung thanh c6ng cho ddu
nanh va bip.

- Dung t& bao vi khudn lam vi dan

T& bao vi khuan E.Coli va Agrobacterium tumefaciens c6 thé dugc si
dung thay cho vi dan trong k¥ thudt bin gen dé thuc hién chuyén gen ngoai lai vao
t&€ bao. Trudc khi st dung, ding phenol d€ gi€t vi khuin. Hiéu suit chuyén gen
ting néu tron 1an t€ bao vi khudn vdi vi dan tungsten hoic vang.

Hinh VL5. Sting bin gen PSD —
1000 cAm tay
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Piu dan ldn

Cac vidan
duige boc DNA Hinh V1.6 - C4u tao siing bin
gen PDS-1000
—— Khe gifim dp

Hinh V1.7. Siing ban gen PSD - 1000 He
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Hinh VL8 - chuyén gen bing sting bin gen & ngd, (a) siing bin gen véi vi dan tungsten bao boc DNA, (b) vi dan DNA vao t&
bao, (c) khdi mé hinh thanh tir t& bao dugc chuyén gen, (d) tii sinh ciay chuyén gen
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3.4 - Phuong phap dung sgi silicon carbide

Phuong phdp nay dugc phat trién bdi Kaeppler va cdc cong su (1990). Pay
la phuong phap rit don gidn. Hon hdp DNA plasmid chita cdc gen chi thi va chon
loc dudc ldc vdi cdc sdi silicon carbide. K&t qua 1a t&€ bao thuc vat da dudce chuyén
gen. Biéu hién GUS ciing d3 dudc quan sit sau khi lic cdc huyén phu t&€ bao don
clia thudc 14 hay bip véi sdi silicon carbide.

Quan sat hién vi cho thay, cic sdi silicon carbide c6 @6 cting rit cao, khi lic
v6i t€ bao ¢6 tdc dung nhu nhitng miii kim nhd giip DNA dé xam nhip vao trong
t& bao. Sdi silicon carbide 14 nhitng tinh thé don gidn c6 dudng kinh khodng 0,6 um
va chiéu dai thay ddi tir 10-80 pm. Cdc sdi nay c6 do cling rit cao va tao thanh cic
vat liéu cing chic c6 tinh chit 1y hod twong ty nhu sdi amiant. Lgi th€ clia phudng
phdp nay la don gidn, d& thich ¢ng, tin s& bi€n nap gen kh4 cao.

3.5 - Phuong phap dién di

Phuong phdp chuyén gen truc ti€p vao mo thyc vat bing dién di do Ahokas
(1989) @€ xudt va Griesbach (1994) cdi ti€n. Mo thuc vat, thudng 1a dinh sinh
trudng, dugc dit gitra 2 cuc ciia mot hé dién di. DNA ngoai lai dugc hoa sdn trong
gel agarose, di Chuyén theo di€n truGng xdm nhdp vao md thyc vat (qua vdch va
mang t&€ bao) ti€p cin v6i bdo mdy di truyén cda t€ bao, nhd vy gen ngoai lai dugc
chuyén va bi€u hién (hinh VI.9). C4i ti€n quan trong ctia Griesbach 13 toan bo qud
trinh chuyén gen thyc hién trong diéu kién khong vo triing, hoin toan khong cin
thi€t phdi sit dung cdc thao tdc cdy mo t&€ bao thuc vat.

Phuong phap chuyén gen biing dién di da thuc hién thanh cong & phoi lda mi
dang ndy mam (Ahokas, 1989) va protocorm phong lan, ciic (Griesbach, 1994).

Chéi ndch —

A. Chuyén gen vao chdi nich.

a. Gel agarose chita ADN, b. Chiu trong cay
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B: chuyén gen vao protocorm hoa lan

Hinh V1.9 - Chuyén gen tryc ti€p biing phuong phap dién di
a. Protocorm, b. Gel agarose chita ADN, c. Gel agaose
3.6 - Phuong phap dung siéu 4m

Siéu 4m la m6t phuong phdp mdi dya trén cdch tdc dong clia song siéu 4m
c6 kha niing tao ra nhitng bi€n dong cia mang t€ bao. Sy bién dong nay giy ra su
x40 trdn § mang t&€ bao din dé&n t6i modt sy xAm nhap cdc phan ti la vao trong t&
bao.

Hién nay, cd ch€ tic dong clia siéu Am chua 16 nhung ngudi ta cling di dng
dung phuong phidp nay cho chuyén gen. Protoplast, t& bao don hay cdc mo thuc vat
dudc tron trong vai ml dung dich diing cho siéu Am. Phin t& DNA can chuyén dudc
thém vao hdn hdp. Dudi tic dong clia siéu Am & cudng dd va thdi gian thich hdp,
DNA di vao t€ bao va bi€u hién.

Phuong phdp nay thudng dung két hgp vdi cdc phudng phdp chuyén gen
diing Agrobacterium &€& ting hiéu qua cla sy ti€p xic clia vi khudn vao trong t&
bao thuc vat. Phuong phdp nay cho thiy lam gia ting hiéu quéi ctia su chuyén gen
1&n tir 1001400 14n trong cdc md cla dau nanh, Ida mi va bip.

3.7 - Chuyén gen truc ti€p qua ong phan cay lia

Chuyén gen truc ti€p qua dng phdn dugc nhém Ray Wu, dai hoc Cornett
(Hoa Ky) thyc hién thanh cong § cdy Iia. DNA theo dudng dng phan chui vao bau
nhi cai va tao nén sy chuyé°n gen ngay sau khi hat phan moc qua voi nhi va sy thu
tinh x4y ra (hinh VI.10). V& nguyén tic, phuong phdp nay c6 thé dugc 4p dung cho
nhiéu loai cAy khong chi § lia.

Su chuyén gen qua 6ng phin tot nhit thuc hién ngay sau qud trinh thu tinh
xdy ra & nodn, nhung t€ bao sinh duc cdi chua kip phan chia. Néu lam dugc nhu
vay, su chuyén gen s& dudc thyc hién ddi véi mot s t& bao sinh sdn cdi duy nhat
va sau khi tdi sinh cAy sé& tranh dugc xudt hién thé kham. Can luu y, khi cit hoa lda
khong dugc giy ton thuong bau nhi, nhung chd cit trén trén voi nhi cdi phai tudng
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ddi gin véi nodn sio d€ DNA c6 thé xAm nhdp dé dang. Thdi gian tir lic hoa nd
dén ldc cit phdi di d€ hat phan moc, phdt tri€n qua voi nhi va thu tinh. Thudng
khoang 1+2 gig.

Hinh VI.10 - Chuyé&n gen qua dng phan

1: V4 trau, 2: Bau nhi cdi, 3: vdi nhi cdi, 4: nhi cdi, 5: cudng tii phan, 6: tii phan
4 - NHUNG THANH TUU CHUYEN GEN O THUC VAT

Viéc tao ra thuc vat chuyé°n gen ¢6 khd ning biéu hién gen la 1a van dé
dudc dit ra d€ phuc vu cho cdc muc tiéu khic nhau ctia nganh ndng nghiép. So véi
cic phuong phdp lai tao va chon gidng c8 di€n, k§ thuit chuyén gen c6 mot sd uu
thé&: né cho phép dua vao thyc vt mot gen la thaim chi khong hé c6 ngudn gdc thuc
vat. Ngoai viéc cai thién giong ngudi ta con dit trong tim vao viéc chuyén cic gen
c6 kha ning khdng vé6i nhitng diéu kién ngoai cdnh bat 1gi ciing nhu cdc hod chat
st dung trong nong nghiép.

4.1 - Cay chuyé&n gen khang thudc diét ¢, virus va con trung

4.1.1 - Cay chuyén gen khiang thudc diét c6

C4c loai thudc diét ¢d (vi du thudc diét cd Basta) thudng tdn cong vao cic
hé théng chuyén hod chd yé&u clia thyc vat nhu:

- Cén hoat dong hé thong quang hgp: chat triazine

- C4n sy sinh tdng hgp acid amin: cht glyophosate, phosphinotricine
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Su tdn cong nay khong k€ thuc vat1a cAy trong hay cd dai. Do vy, cAn phai
tao ra nhitng giéng cay trong khdng dugc v6i nhiéu loai thudc diét cd. Hai chién
luge dé khdng chinh 1a:

- Phan tif “dich” clia chdt diét cd trong t& bao s& dugc bi€n ddi sao cho
khong con phan tng v6i chit diét cé hodc phan ti nay s& dudc tdng hdp v6i ham
lugng cuc 16n @€ 1am gidm tinh nhay cdm ddi vdi thudc diét cé. Vi du: Gen aroA
ma hod cho enzym 5-enolpyruvylshikimate-3-phosphat synthase (EPSP) dudc
chuyén vao ciy thudc 14 tao dong thudc 14 khang glyophosate. ESPS Ia dich tin
cong cia loai thudc diét ¢ niy sé dugc tdng hop vugt mic d€ 1am gidm tinh nhay
cam ddi v6i glyophosate trong thudc 14 chuyén gen.

- Chuyén vao thyc vit mot gen mi hod cho mdt enzym khir doc hay phian
huy thudc trir sdu. Vi du nhu viéc chuyén gen ma ho4 cho enzym phosphinothricin
acetyltransferase c6 kha ning kht ddoc phosphinothricin (PPT) s€ tao ra cdy khdng
dudc véi PPT va Bialaphos.

4.1.2 - Cay chuyén gen khdng virus, con trung gay bénh

Bién phap d€ cdi tao cdc thuc vat khiang virus gy bénh 1 tao dong va cho
thé hién trong thuc vat cic gen ma héa cho mot sd trinh ty & virus nhu gen ma héa
cho protein capsid clia virus. Chinh sy bi€u hién cdc gen ctia mot chiing virus sé&
bdo vé& ciy khdi sy xAm nhiém clia mot chling khdc c6 quan hé gin. Bién phdp
nay duva trén mot hién tugng xdy ra trong tuw nhién c6 tén la “ bdo vé chéo”. Céc thi
nghiém dad dugc ti€n hanh trén cay thudc 14, dua chuot, khoai tdy da xdc nhan diéu
nay.

C4c thyc vat khdng sdu bénh thu hit dugc mdi quan tim 16n clia ngudi lam
ndng nghiép. Mot mit vi chi phi danh cho thudc trir siu cao nhat 1a khi tinh hinh
sdu bénh khdng thudc trd nén phd bi€n. Mit khac viéc ting ham lugng thudc trir
siu c6 tdc dong x4u dén sinh th4di mdi trudng va 1am hai d&€n cd nhitng con triing c6
ich. Bién phdp diu tién dudc st dung 13 tao dong gen ma hod cho nodi doc td cla vi
khu&n Bacillus thuringiensis va chuyén vao thuc vat. Ca chua chuyén gen nay da
khdng siu ctia nhiéu loai buém. Nhudc diém cla phuong phdp nay 12 phd khing
tuong doi hep. Mot bién phdp khic phuc dude nhudc diém nay dua vao viéc tao
dong va chuyén gen ma hod cho cdc chat Gc ché trypsin dd thanh cong trén ciy
thudc 14. Gen nay von c6 & dau bo (cowpea), sdn sinh cdc chat tc ché trypsin cé
kh4 ning khang lai v6i rat nhiéu loai con trung.

4.2 - Tao cdy chuyé&n gen sin xui't ciac hgp chat méi

Véi mifc s6ng ngay cang dudc ning cao, yéu ciu vé protein trong thuc phdm
& ngudi cang gia ting. Piéu nay din dé&n sy phdt tri€én manh clia nganh chin nudi
va nhu cau vé thifc dn gia stic. Mot s thifc dn gia stic hién nay & nhiéu nu6c trén
th€ gidi (bot bidp, bot diu nanh...) c6 ham lugng amino acid chita sulphur qué thap.
Ngudi ta di thit nghiém chuyén gen ma héa cho mdt protein gidu methionin vao
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cAy thudc 14 va da dat dugc mot ham lugng trén 8% protein nay trén tdng ham
lugng cda hat. K&t qua nay md ra trién vong sdn xuit cic thuc vat chuyén gen cé
gid tri thyc phdm cao.

Thaumatin 12 nhitng protein dugc chi€t xudt tir thit qud cda cay
Thaumatococcus daniellil, c6 dd ngot gip 10.000 1in dudng saccharose. Ngudi ta
da thanh cong trong viéc chuyé°n mot gen ma hod cho mdt thaumatin (thaumatin II)
vao cdy khoai tiy, tao mot cay khoai tdy c6 14, than, r&, ci déu ngot. Piéu nay md
ra mot tri€n vong rat 16n d6i véi cAy dn qua ngot.

Mot tng dung khdc 13 chuyén gen tao ciy c6 kha ning sin xuat nhitng loai
protein mdi. Ngudi ta da tao thanh cdng hai loai thudc 14, mdi loai c6 khd ning sin
xudt mot trong hai mach immunoglobulin nhe va ning. Thé€ hé con sinh ra tf sy lai
hai loai cdy trén bi€u hién dudc mdt khiang thé hoat dong gdm cd hai mach véi
ham lugng cao (1,3% tdng protein clia 14) va c6 tit cd cdc dic tinh cia mot khang
thé don dong san sinh tir hybridoma.

4.3 - Tao cAy chuyén gen cé nhitng diic tinh quy
4.3.1 - Tinh bat thu dyc & cay hoa mau

Céc cay hoa mau dat ning suit cao hién nay déu dugc trong tir hat lai qua
mdt qud trinh chon loc khidt khe. Cdc hat ndy c6 uu th€ lai cao vi l1a k&t qud cilia
nhitng qué trinh lai xa. Do d6, & nhitng cdy tu thu phan nhu bip ching han, trudc
kia ngudi ta dung cong lao dong dé€ loai bd cd bdp (cum hoa duc) nhim trdnh hién
tugng tu thu phan. Nhitng cong trinh thit nghiém chuyén mot phic hgp gdm gen
rolC cta Agrobacterium tumefaciens va promotor 35S CaMV (Cauliflower Mosaic
Virus- virus gy bénh ddm & cdi hao) vio ciy thudc 14 di tao dugc cAy chuyén gen
bat thu. K&t qua nay dang dugc nghién citu 4p dung trén nhitng loai hoa mau khic.

4.3.2 - Tinh chiu han

Khi nghién ctu cdy Crasterostigma plantagineum c¢6 kha niang chiu han,
ngudi ta di phdt hién dugc mot s& gen chi bi€u hién & cic mo cé tinh chiu han.
Phat hién ndy md ra nhitng trién vong tao dong, phan tich va chuyén gen vao thyc
vattao cdc cay c6 tinh chiu han cao.

4.3.3 - Mau sic hoa

Cay hoa Di yén (Petunia) ty nhién c6 mau tim. Khi ngudi ta chuyén gen ma
hod cho chalcone synthase (CHS), mdt enzym chii yéu trong con dudng tdng hdp
céc sidc td anthocyanin, vao ciy hoa thi thu nhin dugc nhitng cdy cho hoa mau
tring hoic d4. Nguyén nhin 1a do gen CHS dudc chuyén gin xen vio mot vi tri bat
ky trén bo gen sé& gdy ra hién tugng” déng loai bd” (co-suppression), tc ché su
biéu hién ctia gen CHS noi bao din dén sy hinh thanh cdc mau mdi.

114



Tém tdt

Véi nhitng bi€n dong xau vé diéu kién ty nhién, sy gia ting din sd, dién tich
di't ndng nghiép ding cho trong trot ngdy mot thu hep nhu hién nay, mot yéu cau
c6 tinh cAp bach la phdi tao ra nhitng loai thuc vat c¢6 tdc do phdt trién cao, ning
sudt vugt trdi, khd ning chdng chiu véi cdc diéu kién ty nhién vuot xa cic loai cay
trong truyén thdng. Mot trong nhitng cdch dé thuc hién dudc diéu d6 1a dua vao
cong nghé gen.

Cong nghé gen thyc vat dya vao tinh toan th€ clia t€ bao thuc vat. T mot
vai t& bao c6 thé tdi sinh thanh cAy hoan chinh. Piéu nay rit c¢6 y nghia ddi véi
cong nghé gen.

Bing cdc phuong tién chuyén gen: gidn ti€p (plasmid, vi khudn, virus...),
tryc ti€p (dung sing bidn gen, vi tiém, vi sdi silicon carbide, siéu 4m...) cdc gen quy
dinh cdc dic tinh quy, mong mudn dudc chuyén vao thyc vat. Cdc thuc vt chuyén
gen nay c6 cdc dic tinh quy vugt xa cac thé hé cha me cla chiing.

San pham tir cdc thuc vat chuyén gen nay c6 dnh hudng xau dén stc khde
con ngudi khong?, hién nay van con dang 12 mot cAu hdi. Chinh vi vy, cdc sdn
pham tir cAy chuyén gen c6 dudc tiéu thu rong rdi hay khong thi vin dang la dé tai
giy nhiéu tranh cii.

Tuy nhién, v6i bat ¢t sw cAm dodn, ngin chin nao, thuc vat chuyén gen van
khong ngirng phat trién cd vé s6 lugng 1dn chit lugng. Trong tuong lai, thuc vat
chuyén gen s& 12 mot gidi phap hiéu qua cho cac khé khin cla thé gidi loai ngudi
vé ludng thuc, dién tich trong trot, dién ti€n x4u clia cdc diéu kién tu nhién...

Cdu hdi 6n tdp

1. Trinh bay cdc dic tinh clia t€ bao, hé DNA thuc vAat.

2. Trinh bay phuong phdp chiét tich DNA t€& bao thuc vat
3. Trinh bay cdc phudng phap chuyén gen & thuc vt

4. Trinh bay nhitng thanh twu chuyén gen & thyc vat
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A
CAC PHUONG PHAP CHON GIONG THUC VAT
A - NUOI CAY PON BOI

1 - Y NGHIA CUA NUOI CAY PON BOI TRONG DI TRUYEN CHON
GIONG

T ndm 1942, cdc nha khoa hoc da chitng minh cdc dong nhi boi thuan dong
hdp cé thé thu dudc bing cdch nhi bdi héa cdc thé don bdi. Nhd vay rit ngin rat
nhiéu thdi gian tao cdc dong thudn so vdi cdc phudng phap cd dién dua trén sy thu
phan. Van dé ciing tuong tu khi ta mudn cé cdc dong da bdi dong hop tir. Do khong
c6 tinh troi lin & thé don boi, ki€u hinh ctia ciy phdn dnh trung thuc ki€u gen. Béi
vay, chiing 13 nhitng nguyén liéu ly tudng dé€ st dung trong chon giéng bing
phuong phap dot bi€n. Thé don bdi con gitip cho di truyén hoc tim hi€u dugc vai tro
clia DNA nhin va DNA t€& bao chat, xdc dinh dudc cédc tinh trang lién quan nhiéu
dé&n di truyén t&€ bao chit. Ching con cé thé sit dung truc ti€p trong trong trot, thi
du & mot s6 cdy cdnh do c6 hoa nhd hon va thdi gian sdng 1au hon thé nhi boi nhd
c6 tinh bat duc.

B4i phdi kién tri tim ki€m trong mdt khdi lugng cd thé vo cling 16n d€ phat
hién ra thé don bdi tu nhién xudt hién vdi tin suit vo cung nhd (107 + 108). Cac
phuong phap cd dién dé€ nhan cdy don bdi nhu di tim va chon nhitng phoi kép,
nhitng cdy sinh déi n-2n, n-3n... déu ri't ton cong va kém hiéu quai. Phuong phip
nudi cy tdi phan va hat phan ra d5i da 1am gidm hin thdi gian va cong sic, dong
thdi ting vot s6 lugng th€ don boi thu dugc. Hién nay hon 65 loai cay da dugc tréng
thanh cong biing nuodi cdy tdi phan va hat phan. Phuong phdp nay da dugc nhiéu
phong thi nghiém trén th€ gidi quan tdm, thim chi dugc dua va chuong trinh chon
giong ciy trong nhu & Phap, Trung Qudc... va da cho k&t qua kha quan.

2 - UNG DUNG PHUONG PHAP NUOI CAY TUI PHAN TRONG CONG TAC
CHON GIONG LUA

2.1 - Chon vat liéu khéi nguyén
P& chon nhitng ki€u gen thich hgp ding lam vat liéu khdi nguyén, chiing ta

chi trong dén cdc tinh trang chinh 13 ning suit cao, chiu phén, chiu min, khdng
ray, chin sém. Pé ciing 1a nhitng tinh trang mong mu&n nhat ddi v6i nhiéu ving
trong lda Viét Nam, dic biét § cdc tinh phia Nam. C6 thé d6i vdi tinh trang trén, da
dung nhitng giong sau lam vat liéu khdi nguyén:

- Niing suit cao: TN 737, IR 36

- Chiu phén: Tring lun, Sa quay

- Chiu man: Nang co dé

- Khdng ray: IR 36, IR 2307
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- Ngidn ngay: Lia s6m

Mot sd tinh trang trén 12 don gen (do mdt gen quyét dinh) nhu tinh khéng
rdy nau, tinh chiu phén, mdt s6 khdc 13 da gen (ching han ning suit lda do mot tip
hgp clia nhiéu gen quyét dinh). Ngoai ra, d€ ting kha ning tao cAy tir tdi phdn ciy
lai, dung cdc dong don bdi kép (ky hiéu D) thu dugc tir IR 1717, mdt gidng c6 hiéu
sut tao cay tir tdi phan cao. Tuy nhién, cong tdc tao gidng lia ciing gidp nhitng khé
khin nhat dinh nhu: cdc gen quyét dinh cdc tinh trang trén thudng phin bo rdi rdc &
cdc gidng lia khdc nhau va tic dong kim ham cia cdc gen tc ché. Thi du, tinh
khdng rdy niu dugc quyét dinh bdi gen Bph 2 tim thd'y & gidng TKM 6 (d3 dudc
dung dé€ lai tao gidng lia khdng rdy do tdc dong cia mot gen e ché). Nhung trong
viéc lai tao chi c6 gen Bph 2 dudgc chuyén sang dong lai cai thién. Vi vay, cic dong
lai ¢6 khad ning khdng riy manh. Trong khi phuong phép lai vo tinh nhu qua dung
hop protoplast va tdi sinh ciy Iia chua dugc hoan thién, lai hitu tinh van 1a phuong
phdp duy nhat va tot nhi't d€ tao ra nhitng t6 hgp gen mong mudn, tip hdp dudc
céc tinh trang trén vao cling mot c4 thé, ddong thdi gép phan khir tic dong clia cic
gen tfc ch€ § mirc dd nhat dinh.

Nhitng t6 hgp gen mdi dugc tao ra bing phudng phép lai hitu tinh:

Bang . Cic té hgp gen méi va cic td hgp bo me

Té hgp gen Té hgp bo me
I Tring lun x IR 2307
\Y% Trdi may dai x IR 36
VI Tring lun x D6
VIII (IR 36 x Sa quay) x D29
XX IR 36 x D58
XXII IR 36 x D31
XXVIII Sa quay x Lua s6m
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Hinh VIIL.1 - Sy phat trién cia hat phan trong diéu kién in vivo va in vitro.

Trong diéu kién in vivo, hinh thanh 2 giao i, t& bao nhin hinh 6ng va &ng
chita hat phan. Trong diéu kién in vitro, hat phan ti€n hanh phan chia tao thé don
bdi, su gidm phan 1dn dau tién c6 thé tao 2 nhan tuong ddng va su phan chia 1ap lai
tao phoi don bdi, tuy nhién nhan tuong ddng cé thé dung hop tao thanh thé phoi nhi
bodi. Md seo ciia hat phan don boi c6 thé dugc tao ra tir hat phan don bdi trong tu
nhién (hinh VIL.1).
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Hinh VII.2 - Phuong phap co ban tao ciy don bdi tir nudi cdy hat phan in vitro.

Khtr tring bé mit chdi ngon c6 chita phat hoa va tich hat phan ra khdi phat
hoa. Nhudém hat phan bing acetocarmine d€ x4c dinh giai doan phat trién ctia hat
phan. Hat phan dugc nudi cdy trén moi trudng rin (cé agar hay 16ng). Hat phan
phat trién thanh phdi don bdi tir md seo don bdi. Va tdi sinh mo seo don boi thu
dugc cay don bdi (hinh VIL.2).

2.2 - Nudi cay tdi phan hat lai
2.2.1 -K¥ thuat nuoi cAy tii phan (hinh VIL3)

Tii phan nudi cdy chi cho cdy don bdi khi chita hat phdn & nhitng giai doan
phét trién thich hop (da s6 cdc loai giai doan nay tir don nhan dén mitos 1). O lda
c6 su tudng quan rd rét giita giai doan phdt trién cta hat phan vdi hinh thdi bén
ngoai clia hoa va dong. Giai doan phét tri€n cda tdi phan thich hop cho nudi cidy
tuong Gng v4i lic khodng cdach gitra tai 14 dong va 14 thit 2 khodang 2+3 cm. Béc vo
14 dong lic nay sé thdy diu v4 hat lia ¢c6 mau xanh 14 ma nhat, cdc tdi phdn bén
trong vé ¢6 mau vang nhat va chi€m hon 1/3 chiéu dai hat lda. Gié lda cang thap,
hiéu suit tao cdy don bodi cang cao.

Pong lda sau khi chon dugc boc trong bao nilon kin giit 4m va d€ & 10°C
trong t6i 48+72 gid trudc khi nudi cdy. Khac véi nhitng nu hoa thong thudng dugc
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khtt tring bang dung dich Ca-hypoclorite 1+5% trong 5+15 phiit, & lda do bong
dudc boc kin trong 14 dong it bi nhiém ban nén chi can ri¥a nudc va lau qua dong
lda bing con 70°. Béc vd be 14 dong, chon nhitng gié lda thich hgp va khit triing
chiing trong dung dich Ca-hypoclorite 2% trong khodng 5 phiit. C6 thé diing nhitng
chat khit traing khdc nhu HgCl, 0,2% hay H,O, va ting hiéu qua kht tring bing
nhitng chit c6 hoat tinh bé mit nhu tween 80, fotoflo, teepol (0,2%). Moi trudng va
dung cu nudi cdy dudc khit trung. Viéc cdy dugc thuc hién trong ti ciy v trung.

Sau khi khtt tring, hoa lia dugc rita k§ 5-7 1Am bing nu6c cit vo tring.
Dung kéo cong cit didu va mdt canh clia vd hoa lda cho 1§ o céc tdi phan, sau d6
diing pince tdch cdn than cdc tdi phadn va dit nhe 1én modi trudng thach nghiéng
trong 6ng nghiém. Chi ¥, tranh gdy tdn thuong cdc tdi phan lam gidm kh3 ning
phét sinh md seo va dé gdy nhiém. Sau khi cdy dung parafilm ddn kin nip Ong
nghiém lai. Nén dung loai 6ng nghiém 25x100 mm, c6 ndp thuy tinh v6i mat do
ciy I1a 18 tii phan trén mot 6ng nghiém. Sau khi thi nghiém, cho thdy mdi trudng
thich hgp cho tao mo seo & lia 1a Ng cdi tién.

Tuy theo yéu cau cia tirng loai ciy, ngudi ta chon nhitng diéu kién nudi cay
thich hgp. Thong thudng céc tdi phadn dugc nudi & nhiét do 24+27°C, cudng dd dnh
sdng 2000 lux, chu ky chi€u sdng 14 gid/ngay. O lda cling nhu cédc loai tao cdy qua
mo seo, n6i chung thdi k¥ tao md seo c6 thé nudi trong tdi, nhung qua giai doan tai
sinh cdy tif md seo nhit dinh phdi dudc chi€u sdng didu di. Chat lugng 4nh sdng
ciing 4nh hudng dé€n kha niing tao md seo va cay tif nudi cdy tii phan. Trong cdc
thi nghiém, dnh sdng thudng dugc st dung c6 cudng do 2000 lux véi thdi gian chi€u
sang 9 gid/ngay. Quan sit su phdt trién ctia hat phan ciy lda sau khi nudi ciy 3-5
ngay nhin thdy hat phan phat trién theo hai huéng:

- Phan 16n cdc hat phan ti€p tuc phét trién va phin chia binh thudng, tao
thanh 2 nhan sinh trudng va sinh sdn. Nhin sinh trudng to, nhan sinh sdn nhd hon
ndm sat vdch t€ bao.

- Mot s& it hat phan phat tri€n va phin chia thanh 2 nhin bing nhau. Sau
5+7 ngay, chiing ti€p tuc phan chia nhanh d€ tao nén 4+8 nhin, vio khoing 10
ngay sau, cdc tién phoi dang ciu c6 kich thudc 16n véi 32 nhin hinh thanh.

Sau khi cdy dudc 20+30 ngay, tir mdt sd tdi phan xui't hién cic mod seo hinh
ciu nhd mau tring, ching phd vd v4 tdi phan va phdt trién rat nhanh. Piéu nay
chitng té ban thin md seo clia cdc tdi phan lda nudi ciy ciing hinh thanh tir c4c tién
phdi. M6 seo dat 0,5+1 mm (tuong Gng 10=15 ngay tudi) dugc cidy chuyén sang
moi trudng tai sinh, chita 60 ml mdi trudng trong cdc binh tam gidc 250 ml. Mdi
binh cdy 5+6 mo6. Md seo non hon (khodng 0,5 mm, dudi 10 ngay tudi) khi ciy
chuyén thudng chét nhiu va cho s& chdi xanh tir mot mé it hon. Ciing khong nén
cdy chuyén mudn hon, vi mo seo cang gia khd ning tdi sinh cang kém.

Mo6i trudng téi sinh cdy lda tif mo seo:
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Thanh phan Ham lugng
ba lugng moi trudng Ng
Vi lugng moi trudng Ng
Vitamin moi trudng Ng
Sucrose 30 g/lit
Agar: 30g/1it
Yeast extract 1g/lit
Than hoat tinh 1 g/lit
IAA 0,2 ppm
Kinetin 1 ppm

pH moi trudng tdi sinh: pH 5,8

Trén moi trudng tdi sinh, kich thudc md seo ting kha nhanh. Sau vai tuan
mot s& md xuat hién nhitng diém xanh, tir chiing hinh thanh chdi, sau phét trién
thanh cdy, dong thdi nhitng ré€ tring xud't hién in lan vao moi trudng thach.

Mot md c6 thé cho nhiéu cdy. Nhitng mo khong tdi sinh dudc, sau mot thdi
gian s& den dan va rdi chét. Khi ciy cao khodng 8-10 cm, c6 thé ciy chuyén sang
moi trudng White 12 budc trung gian trudc khi chuyén ciy ra dat. Thoi gian nay,
cay ting trudng manh, nén mdi cdy dugc cdy vao mot dng nghiém 25x200 mm,
cudng do chi€u sidng 3000 lux. Nhitng cdy nhé hon dugc ti€p tuc nudi trén modi
trudng tdi sinh.

Ngoai ciy xanh (c6 diép luc) con c6 nhitng cidy bach tang, & lda dat dén
50% hodc hon. Nguyén nhan tao cdy bach tang chua r3, c6 thé hat phan chia it
diép lap luc hodc do diéu kién nudi cdy 1am gidm s6 lugng lap luc trong t&€ bao md
$€0.
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Hinh VIL3 - Nhitng buéc nudi cdy tdi phan lia
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2.2.2 - Nhitng yé&u té6 anh huéng dén kha ning tao ciy trong nudi cay
tdi phan
- Tudi phét trié€n ciia hat phan

Cay don bdi chi c6 thé thu dudc khi ciy tii phan & giai doan phat trién thich
hdp, bit dau tir bd 4 cho d&€n ngay sau mitos. Tuy nhién, khong phdi tit cd cdc loai
déu cho hiéu suit tdi vu & giai doan truSc hodc sau mitos 1. V& mit nay, cdc loai
hoa thdo c6 nhiéu diém khic nhau, § dai mach hiéu sudt tao cdy cao nhit & giai
doan don nhan mudn.

- Tinh trang sinh 1y cda ciy cho tii phan

Hiéu sudt tao cAy don boi tif nudi cdy tii phan phu thudc nhiéu vao tinh
trang sinh 1y clia ciy cho tii phan. Hiéu suit ndy phu thudc vao mia vu khi cay
dugc trdng trong diéu kién ty nhién. O Trung Qudc, thdi gian nudi cdy tdi phan cd
hiéu qua cao nhat 12 thdng 4 va 5. G Tp. H5 Chi Minh 12 thdng 10+12. Kha niing
cho m6 seo cao nhit & tdi phan 14y trong 1an trd hoa diu tién va gidm din trong
nhitng 1an 14y mAu sau.

- Kiéu gen

Nhiéu tdc gid cho ring, diéu kién ngay dai, cho kha ning tao cdy tir tdi phan
kém hon so v&i ngay ngidn. Ngay trong cing mdt loai, khd ning tao ciy tir tii phdn
ciing khdc nhau r5 rét tuy theo kiéu gen. IR 1717 c6 kha ning cho md seo va ciy
cao hon hin nhitng giong lda khdc trong cdc thi nhiém. Gidng lda hat to c6 hiéu
sudt tao md seo cao, nhung hiéu suit tdi sinh con thdp. Tuy nhién khong loai trir
kha ning, mdi ki€u gen cAn mdt tAp hop nhitng diéu kién i wu d€ thé hién kha
ning tao md seo va ciy ctia minh. Tdi phan cdy lda mi don bdi kép cho ty 1&é md
seo cao 3+10 14n so v6i cdy lda binh thudng. O céc cay lai, viéc tao cay tir nudi cay
tii phan dé dang hon.

- Tac nhan hoa ly

Hiéu suit tao cAy tif tii phan ciing c6 thé ting, n€u x& Iy cAy cho tdi phan
bing mdt s6 cdc tdc nhan hod 1y. Hiéu suit tao mod seo ting khi xit 1y cdy cho tii
phan biing ethrel (2-chloethyl phosphoric acid) & 10°C trong 48 gid. Nu hoa thudc
14 sau khi 4 lanh 4°C tir 2 dén 4 ngay trong diéu kién 4m cho ty 1& tao cAy cao.
Hién nay ngudi ta cho ring, x{t 1y lanh trudc khi cdy 1am ting ty 1€ tao ciy tir tii
phan & hau hét cic loai cay. O lda mi c6 thé gitt cdc loai hoa trong lanh 4°C trong
2+20 ngay. Nhiét d6 thdp lam ngiing chu trinh phan bio & nhiéu tiu bao ti vao
giai doan don nhan mudn, 1am thay d6i phan bao nguyén nhiém (tao hat phan véi
hai nhan gidng nhau) hoic kéo dai thdi gian d€ hat phan phat trién theo huéng sinh
dudng. C4 hai cdch trén déu lam ting khd ning tao md seo va ciy tir tdi phan.
Phuong phdp G lanh miu tru6c khi dwa vao nudi cdy tdi phan, khong nhitng 1am
ting ty 1& tao cAy ma con cho phép giit mau lau hon gitp ta chii dong hon, trong
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khi ti€n hanh cédc thi nghiém. Tuy nhién néu thdi gian G lanh qud 1au sé lam anh
huéng xau 1&n hiéu xut tao cdy. O lda thdi gian G lanh khong nén kéo dai qud 5
ngay.
2.3 - Nhi bdi hoa cay don bdi tif nudi cAy tii phan

Khong phdi tit cd cdc cay tif nudi cdy tdi phan déu 12 don boi. V& hinh th4i
c6 thé phét hién cAdy don bdi theo mot vai tinh trang cla ching nhu thip ciy, 14
nhd, mau nhat hon cdy nhi boi. Theo dbi va ki€m qua nhiém sic thé cdc ciy con tir
tdi phan cho thiy ty 1& gia boi tw nhién cia ching khd cao, khodng 20+50% la cay
don boi. Thyc nghiém cho thdy, c6 mitc boi thé khic nhau (1-4n) va ki€m tra bod
nhiém sic thé cla chiing. Sy gia bdi ty nhién khong chi xdy ra & md seo, ma ci &
t€ bao soma clia ciy con c6 tdi sinh, do d6 xudt hién nhitng cdy khdm vdi nhiing
ddm t& bao c6 mic boi thé khdc nhau. B&i vdy can phdi kiém tra kip thdi cAy con
don boi @€ c6 bién phap nhi bodi hod.

2.3.1- Phuong phap kiém tra mifc bdi thé

Céc cay con sau khi dua ra chdu 20+30 ngay c6 khodng 10+15 nhdnh. Lay
ngiu nhién & mdi ciy 2+3 nhdnh, cit bd hét cdc be 14 ngoai, chi 14y 1 doan non
trong cing va ddnh diu thi ty cho tirng cdy. Miu dudc cé dinh theo carnua (75ml
con tuyét doi + 25ml acid acetic ddm dic) tir 6 d&€n 12 gid. Rira miu vai 1an bing
con 70°, sau d6 rita bing nudc cAt. Nhuom mau bing dung dich carmin 2% hay
bing carbon fuchsin. Dung dich carbon fuchsin dudc pha nhu sau:

- Dung dich A (ddA): fuchsin basic (3g) + cdn 70° (100 ml)
- Dung dich B (ddB): ddA (1ml) + phenol 5% (90ml)

- Dung dich C (ddC): ddB (45ml) + acetic acid (6ml) + formaldehyde 37%
(6ml)

Ep miu trong acid acetic 45%, ki€m tra mitc d boi thé du6i kinh hién vi.
2.3.2 -Phuong phap nhi bdi hoa

Cay lda don bdi sau khi kiém tra nhiém sic thé, dugc xi 1y colchicin, dé tao
ciy nhi bdi dong hgp tir. C6 3 phuong phap cling ndng do colchicin va thdi gian 24
+48 gid. Phuong phdp 2 va 3, c6 thé pha colchicin trong dung dich glycerin 2% dé
trdnh bay hai.

- Nhé, rira va ngdm ré lda trong dung dich colchicin khi cdy bit diu dé
nhdanh manh, sau d6 rita sach va cdy lai.

- CAt bd phin trén cay lda (sit trén dong non) va bao chd cit clia phan
dudi bing bong tAim dung dich colchicin.

- Dling dao lam rach nhe tif trén xuéng 1 doan doc theo than khodng 2 cm
ngay trén ngon bong lda chua trd thanh mot khe nhd va dit vio dé6 mot miéng
bong tAm dung dich colchicin.
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O cay don boi do chi chita 1 trong 2 nhiém sic thé clia mdi cip, nén phan
bao gidm nhi€ém bi r8i loan, tao nén nhitng giao tit khong c6 stc song, cdy chi toan
hat 1ép c6 kich thuéc xap xi %2 hat lda binh thudng. Nhitng cdy da qua x@ ly
colchicin va cd mdot s6 cidy khong qua xt Iy song nhd nhi bdi hoa tu nhién cé thé
cho nhitng thé khdm trén d6 cdc nhdnh don boi (chi€m da s6) c6 mot s6 nhanh nhi
boi cho 2+10 hat chic trén bong. Cé nhitng ciy cho toan bong va hat chic. Nhitng
hat ndy c6 sifc ndy mam cao va dudc ky hiéu 1a Ho. B4i thu dugc nhd nudi ciy tdi
phin cay lai, chiing chinh 13 tién thin cla nhitng dong don bdi kép mang trong
minh nhiéu t6 hop gen khdc nhau nhd cic ciy bd me (trong dé c6 nhitng t& hgp gen
c6 y nghia kinh t&) va c tinh ddng hop ti rat cao do dd qua don boi.

2.4 - Tao va danh gia cac dong don bji kép

M&i hat lai 1a khéi thiy ctia mot dong lai Ho. Trong s& 8 t hgp lai thu dudc,
dd tao thanh cong 25 dong don bdi kép H1 tir cic dong clia 2 t6 hgp lai VIII-Ho va
XVIII-Ho. P& tip trung nudi cdy tii phadn § nhitng dong lai c6 trién vong, da ti€n
hanh tuyén chon qua danh gid mot s6 tinh trang ngay & Ho. K&t qua thi tinh khang
ray niu cho thdy, dong XVIII-Ho ¢6 tinh khiang cao hon dong VIII-Ho, diéu nay
chitng td dong XVIII-Ho da nhan dudc cdc gen khdng ray niu tif ciy bd me IR 36
(cAp hai 0- tinh khang rdy niu rat t6t, cAp hai 9- tinh khdng rdy nau rat kém).

IR1717

IR32 x Sa quay
(me)  (bd)
Tao cdy qua don bdi

l

TH1 x D29 D58 x IR36
(me) (o) (me) (bd)
i |
VIII-Ho XVIII-Ho
l l
Tao cdy qua don bji Tao cdy qua don bji
l l
VIII-H1 XVIII-H1

Hinh VIL4 - S d6 lai tao cdc dong don boi kép
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Hinh VILS - 1. Cay lda don béi, 2. Cay lia nhi bdi, 3. Cy Iia tam bdi,
4. Cay lda td boi

B - BIEN DI TE BAO SOMA VA CHON GIONG THUC VAT

1 - LICH SU XUAT HIEN BIEN DI TE BAO SOMA QUA NUOI CAY IN
VITRO

1.1 - Pinh nghia

Larkin va Scowcroft (1981) cho ring bién di t€ bio soma la do su thay ddi
v& kiéu hinh va ki€u gen & nhitng ciy tdi sinh qua nudi cdy invitro. Mic du trudc
d6 14 nim Butenko (1967) di dua ra khdi niém nay khi quan sdt nhitng cay thudc
14 (Nicotiana tabacum) t4i sinh tir md seo qua nudi cdy in vitro. Su bién di dugc thu
nhin qua chu ky nudi cay in vitro, chu ky ndy dugc hinh thanh qua sy biét héa clia
t&€ bao hay md dugc dua vao nudi cdy trong nhitng diéu kién xdc dinh va thu dudc
cly tdi sinh in vitro, va su bi€n di nay xuat hién khi dem so sdnh véi cdy nguyén
thuy trudc khi dua vao chu ky nudi cdy. Va tir d6 vé sau c6 nhiéu cong trinh nghién
cttu vé tinh bi&n di t& bao soma clia nhitng cAy qua nudi ciy in vitro.

Qua bién di t&€ bao soma di cdi thién dugc nhiéu gidng ciy trong nhu
blackberry (Robus laciniatus), rau can tdy (Apium graveolens), geranum
(Pelargonium graveolens), lisiathus (Eustoma grandiflorum), longganberry (Robus
sp.) va khoai lang (Impomea batatas). Mic do bién di phu thudc vao mod nudi cdy,
su bi€n di nay cang gia ting khi thdi gian nudi cdy in vitro kéo dai va xuit hién &
nhitng cdy in vitro dugc xt 1y biing cdc chit gy dot bién.
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1.2 - Nhitng thay ddi kiéu hinh
Nhitng thay ddi vé ki€u hinh dugc nghi nhan & nhitng ciy in vitro. C6 nhiéu
bdo cdo cho thiy dic di€m hinh thdi c6 thé bi 4nh hudng nhu:
- Su sinh trudng va phdt tri€n, mau cd, sy ra trdi, san lugng, va su bién
dang ct khoai tay.
- Su thay d6i chiéu cao than, chiéu dai chdi ngon, s nhdnh va ning suit
c6 alfalfa (Medicago sativa).

- Mau hoa & cay cAm chudng (Chrysanthemum morifolium).

- Tinh khidng bénh do Helminthosporium sacchari gy ra & cidy mia
(Saccharum officinarum).

- Tinh khdang bénh do nAm Fusarium oxysporum gy ra & ciy ca chua.

1.3 - Nhitng thay ddi vé ki€u di truyén

Mic dui c6 nhiéu ki€u bién di di truyén dugc bi€t d€n qua sy bién di t& bao
soma, nhitng thay ddi trong biéu hién ki€u gen va sy khi¥ virus c6 thé din dén
nhitng thay ddi nhan thdy dugc. Su quen thudc véSi cytokinin va sy khiang lanh 1a
nhitng thi du vé su bi€n di trén cd s& bi€u hién gen. Vi c¢é nhitng cAy trong d& bi
nim bénh giy hai trudc khi c6 sy nhi€ém virus, mot s6 nha nghién cttu cho ring sy
khi¥ virus cay trong 1am cho cdy trong nhiém mot s6 nAm bénh nhat dinh.

Cai thién tinh di truyén qua su bi€n di t& bao soma di dugc nhiéu nha khoa
hoc ghi nhan. Nhitng su cdi thién ndy chitng minh dudc ring co s& clia tinh bién di
t& bao soma la:

- Nhitng thay d8i vé s6 lugng nhiém sic thé
- C6 su sap x€p lai cia nhiém sic thé
- Nhitng thay d8i trén mot nucleotide
- C6 sy thay ddi trong sao chép gen
- C6 sy hodn chuy&n mot s6 phan t thanh phin
- C6 su thay d6i mot doan DNA
1.4 - Chon loc 6 mic do t& bao
1.4.1 - Chon loc in vitro

Nhitng chuodng trinh va sy ki€m soét sy chon loc & mic d6 t€ bao vdi nhitng
cAy tai sinh khdng chon loc trong in vitro dudc thdo ludn vé chiéu cao ciy. Mot
trong nhitng thuan 1gi trong viéc chon loc in vitro 1a né cho phép chon loc truc ti€p
nhitng ki€u hinh mdi tir mot quan thé 16n nhitng t& bao dong nhat, trong didu kién
dugc x4c dinh, trong mot khdng gian gidi han va trong mot thdi gian ngdn. Mot
thuan 1gi khdc 1a dé dang xit 1y v6i chit gdy dot bi€n va nhitng t&€ bao hat phian
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dugc st dung cho viéc chon loc mot tinh khdng nao d6. Tuy nhién, ciing c6 nhitng
bat 1¢i trong viéc chon loc in vitro:

- M4t thdi gian cho mot khdi Iugng 16n nghién cttu can phai chon loc. C6
nhitng vin dé cin phai thuc hién trude khi ti€n hanh chon loc in vitro:

+ Y&u t6 chon loc cin phdi xdc dinh trugc d€ thuc hién dé dang trong in
vitro. N&u y&u t6 chon loc 12 doc t&, thi nhitng nghién cifu cian phai dugc thiét 1ap
dé xdc dinh néu doc to ti€t ra trong sy phat tri€n bénh va tic dong dusi mitc do t&
bao.

+ Mot hé théng tdi sinh protocol hoan hdo trude khi thyc hién nudi ciy t&
bao. Hé thong protocol nay cho phép tdi sinh thanh cong sau khi qua nhiéu chu ky
chon loc, vi dic tinh phadt sinh hinh thdi s& mat di khi t€ bao vd md trdi qua nhiéu
1an cdy chuyén.

+ Mot méi tudng quan can thi€t 1ap trudc, giita sy thé hién dic tinh chon
loc & mifc @ t€ bao vdi sy thé hién § mifc d6 cay con.

- Sy khong thuan 10i thit hai trong chon loc in vitro 13 nhitng thay ddi vé
di truyén c6 thé xuit hién trong sudt chu ky 1ap lai chon loc. Pa boi, don bdi va
nhitng thay ddi chéo dugc nhan thdy & nhitng cAy tdi sinh tif in vitro va nhitng thay
ddi nay gia ting khi kéo dai thdi gian nudi ciy. N&u c6 thé, qua nhitng budc chon
loc s& lugng c4 thé ting kha ning phuc hdi ki€u gen ma né bi€u hién qua ki€u
hinh. Hon nita, sy 6n dinh v& mit di truyén trong nudi ciy t&€ bao dugc duy tri va
cac budc chon loc sé& thu duge mot s§ it cd thé cé su thay ddi & mic do t€ bao.
Thudng thi rat khé khin va mat thdi gian d€ x4c dinh thé boi cla t&€ bao dudc nudi
ciy, tuy nhién c6 thé xdc dinh dugc trong thdi gian ngidn cdc giai doan phdt trién
trong chu ky t&€ bao bing phuong phap cytofluorometry.

1.4.2 - Chon lgc trén cay tai sinh

Chon loc cdc dot bi€n trén co s6 1a cdy hoan chinh thi dé dang hon chon loc
in vitro. St chon loc nay cé thé thyc hién dugc khi nhan t& chon loc khong cé sin
(nhu doc t6 clia nAm bénh...), mot khi nhin t8 chon loc khong tdc dong & mitc do t&
bao, hay khi sy thé hién tinh khidng & t€ bio va ciy hoan chinh khong c6 lién hé
nhau. Piéu gi6i han 16n 1a chi c¢6 vai cdy hoan chinh tdi sinh tir nhiéu t&€ bao dudc
stt dung; tuy nhién, tin s6 bi€n di thuc t€ cao hon tin s6 du dodn do d6 can nhiéu
cdy dudc tdi sinh. Trong vai trudng hgp, tan s6 bi€n di vao khodng 30+40% trén
tdng sd cAy cho thdy vai loai bi€n di va khodng 0,2+0,3% bié€n di c6 tinh khdng.
Diéu ghi nhian dugc 13, c6 vai nghién cttu chitng minh ring s& lugng bi€n di phat
sinh thi phu thudc vao ki€u gen. Piéu nay gidi thich tai sao trong cdc nghién citu,
ngay cd mot lugng 16n cd thé dugc diing, ma dong bi€n di khong thu nhan dudc.
Nhu thé, d€ su chon loc trén cay tdi sinh mang lai nhiéu k&t qua, ciy tdi sinh thu
dudc qua nudi cAy nhiéu genotype khidc nhau, va dé thu dugc dong dot bi€n can
phai c6 mot ludgng 16n c4 thé tdi sinh.
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1.5 - Ki€m soat sy thay ddi t& bao soma

Su kiém soat nay rit quan trong d€ c6 thé kim ham hay ning cao su thay ddi
dé dua vao muc dich nudi cAy mo. Nhitng yé&u t& quyét dinh mic do su thay ddi
nay la do trong nhitng manh cAy ban ddu va mifc t6 chifc cia md nudi cay.

Su thay ddi t€ bao soma c6 thé gidm ti thi€u bing cach phan 1ap manh ciy
tir lodi khong nhiéu thé nhiém sic da boi (t& bao chi yé&u ludng bodi). Viéc nay
dudc thuc hién bing cdch phan 14p manh ciy cang gin cdc vung phan sinh cang
tot, ding mo tré hod hon chii y&u 1a cic ciu thé khong biét hod nhu 14.

O mtc nuodi cdy mo. Ngudi ta thiy ring muc t8 chic trong mo nudi cdy cang
cao, su thay d6i cang thap. Do d6, su thay ddi t6i da, dudc ghi nhan thiy trong vat
nudi cAt xudt phat tir t& bao trin va thip nhat § mifc mo phin sinh hay nudi ciy
mau chdi.

Thdi gian nudi cAy tdi thiéu ciing s& gidm ty 1& t€ bao bi€n ddi (vi khdi dau
md nudi cdy xdy ra cit ngang vong phét trién t€ bao, c6 thé vi t&€ bao phan chia
qud nhanh va 1am cho nhiém sic thé phan minh). Sy gidm tdc dd phan bao nhu
biing gidm nhiét dd hay thay chit diéu hoa sinh trudng, c6 thé gidm nhiing thay d6i
trong mo nudi cdy. Khi cAn ting sy bi€n ddi t€ bao soma, nhitng sy han ché& nay
dudc loai bé.

2 - CHON LOC CAC DONG TE BAO SOMA

Phuong phdap chon loc dua trén ca phuong phdp thuc hién in vivo hay in
vitro. Lgi ich clia viéc chon loc in vivo 12 truc ti€p it ¢c6 khd ning xdy ra dot bién
khong thich hop. Piéu bt 1gi 13 s6 lugng cAy rat 16n, khé c6 thé diéu ti€t. Phuong
phédp sang loc in vitro khi s& lugng 16n c4 thé c6 thé dugc ki€m tra rat thuan Igi, chi
s6 nhd ciy cdi sinh con song sot.

Phuong phép chon loc dudc diing duva trén chon loc sifc dé khang, chon loc
bing mit va bing ho4 chit. Khi chon sitc dé khang, muc dich 12 ting stic d€ khdng
vdi bénh tat, kim loai ning, mudi, thudc trir ¢cé hoic chiu lanh cia mot ki€u gen
dic biét.

2.1 - Chon lgc in vivo

Duya trén cdc dic tinh ddng chd y nhit cia mo6 thyc vat nhu mau sic, hinh
dang, kich thu6c, chiéu cao, s6 phan nhdnh ciing nhu s& bong, hinh dang va mau
sic. Ciing c6 thé dua trén sy thay ddi mot trang thdi sinh 1y nhu tinh d@é khdang bénh
hoic chat diét cd.

Su that cho thdy, su thay ddi nay dudc duy tri cho téi trang thai tré hoa hang
nim nhu mot chi din thudng truc ciia sy bi€u hién. Ngudn gdc cda sy thay d6i nay
chua 16 rang nhung phan 16n khong do di truyén va duy tri trong sudt ddi song cia
cay thudng nién va ciy luu nién than gd.
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Sinh sdn sinh dudng clia ciy tdi sinh dugc chon loc sé& chi din tinh trang nao
bén sudt sy sinh sin sinh dudng. O cdy luu nién, vai sy ddo 16n hinh thdi clia cdy
ti sinh x4y ra qua mdt vai nim (vi du sy bi€n ddi cAy va dang qui tim thdy trong
vai md nudi ciy xuit phat tif cdy diu co cho thiy c6 su ddo 10n § tudi cdy). Tuy
nhién, dii cho mdt khodng rong khd ning bi€n ddi xuit hién trong th& hé tdi sinh
bi€n di ndy chirng muc nao d6 bi€n mat trong thé hé con clia th€ hé hat gidng diu
tién.

Sén sinh hat gidng dudng nhu hoat dong gidng su chon loc bién di clia thé
hé hat giong. Chi nhitng bi€n ddi gen dugc truyén vao hat phin, nodn. Vi trong
nhitng c4 thé ndy, nhitng bi€n ddi 16n vé gen va nhiém sic thé clia hat phan va
nodn san sinh sé& khong x4y ra. Nhitng hat ndy cung cAp mdt ngudn nguyén liéu
ddng dang d€ ki€m nghiém sy bi€u hién ctia bi€n d6i bén trong hinh thdi va sinh ly
du6i diéu kién 1ip lai tot.

2.2 - Chon loc in vitro
C6 nhitng nguyén nhin sinh ra dong dot bi€n qua nhan giéng vo tinh in vitro:
- Tinh 6n dinh vé di truyén clia chdi dinh.
- Trong nhén vo tinh, chdi bén dugc lién tuc nhan sinh khoi.
- Thé khdm & cay trdng 13 dic tinh ¢6 sdn trong tu nhién.

- Ca'y md khong hinh thanh cd quan cda dinh sinh truéng.

Bién di soma 12 vdn dé quan trong trong nhan vd tinh va phdi vo tinh. Tuy
nhién, ciing c6 nhitng loai cAy trdng &n dinh vé& hinh thdi khi nhan vo tinh ciy dao,
cy thornless longanberry hay trong nudi cdy mo seo cdy tdo (Muluss spp), cdy lda
mach (Hordeum vulgare), cay cherry.

Phuong phédp nghié€n ctu chon loc dong in vitro dugc thyc hi€n nhu sau: doc
t6 vi khuan X. campetris pv. pruni duge loc vo tring va md seo gidng Sunhigh dudc
st dung dé€ chon loc. C6 400 md seo dugc nudi ciy trén moi trudng c6 chita doc o,
2 md seo chiu dugc nong dd CF cao. Hai cAy dao in vitro dudc tdi sinh, mdi ciy in
vitro dugc nhan vo tinh, sau d6 ciy con hoan chinh dugc phun doc t& dé thit tinh
khdng. K&t qud cho thdy, 2 trong 4 cAy tdi sinh ning cao dudc kha ning khiang doc
t0 hon cdy me 12 Sunhigh va 1 ciy c6 tinh khdng cao hon gidng khang Redhaven.

Mot phuong phdp khdc dugc thyc hién: doc t6 vi khuidn (CF) va md seo
dugc tao tir hai phdi giéng Sunhigh va 3 phoi giong Redhaven. Cay tdi sinh in vitro
clia hai giong ndy dudc so sdnh véi cAy me (Sunhigh va Redhaven) ban dau. K&t
qué cho thdy tinh khdng dugc nang cao. Ciy c6 tinh khdng doc t6 dudc nhin vo
tinh in vitro va dugc chuyén ra trong trén déng rudng. Sau 3 nim, thit lai tinh khang
cho thay, mic du dic tinh khang dugc chuyén vao cidy va bi€u hién ki€u gen,
phuong phdp nay dang dugc sit dung dé chon dong khing ddc t6 Pseudomonas
syringae pv. syrigae § ciy dao.
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Trong nghién cttu trén cho thay, chon loc dong dot bi€n khang bénh, thi ddc
td dugc chiét xuat (CF) va dudc sit dung nhu mdi trudng chon loc. Pdc td tinh sach
va vo trung dugc st dung c¢6 hiéu qua cao hon CF do nhitng phan t tap con sét lai
trong CF. Piéu nay dudc ghi nhin trén cAy ho Citrus, trong in vitro cho thd'y khdng
ddc t6 CF nhung trén dong rudng lai khong bi€u hién. Sy bd sung IAA vao moi
trudng chon loc kich thich sinh trudng mod seo va han ché sy chon loc.

Choc loc dong dot bi€n c6 ¥ nghia 16n trong cai thién gidng chudi (Musa sp).
Nhiéu giong chudi min cdm vdi bénh panama do Fusarium oxysporum giy bénh.
Vio gifta th€ ky nay, race 1 gy hai gin 10% dién tich giong chudi & Trung va
Nam M§. Bénh nay di dudc khic phuc khi giong Gross Michel dugc thay thé€ bdi
cdc giong khiang béng dong Cavendish. Tuy nhién, cdc giong chudi thudc dong
Cavendish nay lai nhiém bénh Fusarium race 4. Lam thuan giéng cdc gidong chudi
trong dai tra hién nay dang dugc ti€n hanh nhim muc dich cdi thién giong. C6
khoéng 3% cay chudi tir nudi cay dinh sinh trudng dong Giant Cavendish 1a nhitng
dong dot bi€n va nhitng ciy chudi nay khiang dudc race 4. Khi trong nhitng dong
dot bi€n nay trén déng rudng da nhi€m Fusarium race 4, cho thdy dic tinh khdng
bi€u hién r6 rét trén nhiéu diéu kién moi trudng khac nhau.

C6 2 nghién cttu khdc vé tinh khang min va khiang han dudc thuc hién.
Trong nghién citu tinh khdng min, doi tugng chon loc 1a phdi cdy cam Shamouti
(Citrus sisensis). M6 seo dugc nudi cdy trén moi trudng chon loc ¢6 ndng d6 mudi
0,17M NaCl qua 10 1an chon loc. Dong t&€ bao chon loc, dugc nudi cdy 3 1an lién
tuc trén moi trudng khong cé NaCl, trude khi nudi cdy trd lai trén mdi trudng co
NaCl. Dong t€ bao chdng chiu dudc chon loc va phdi dugc hinh thanh. Cay tdi sinh
cho thiy kh3 ning chong chiu dugc néng d6 0,085+0,12M NaCl so v6i ddi chitng.
Mo seo tir cdy khang mén, ¢6 kha nidng sinh trudng trén mdi trudng man.

Trong nghién cttu vé tinh khdng han, d6i tugng chon loc 12 md seo clia
protoplast tir 14 hay protoplast tir t€ bao don, clia ré cAy cherry. Nudi cdy md seo
trén moi trudng cd 25+200 mM NaCl, Na,SO,, KCI hay mannitol (1+15%). Sau khi
cdy chuyén 6 1an trén moi trudng chon loc, dong t& bao dugc ciy truyén trén moi
trudng c¢d badn moi trudng chon loc c6 chita mdt trong cdc chat chon loc trén (3 chu
ky). Dong t€ bao chon loc cho thdy dugc tinh khdang va khdng nhe vé6i cac nhin t6
chon loc con lai. Tuy nhién, khi cdy tdi sinh tor md seo c6 tinh khing midn hay
mannitol va md seo dudc tao nén ty nhitng cdy nay c6 tinh khang médn va mannitol.

2.3 - Chon loc dong dot bi€n qua nudi cAy mo va t& bao

Ung dung nudi cdy mé t& bao va chon loc dong dot bién ¢ lién hé dén tinh
chong chiu clia dong dé trén ciy hoan chinh dugc trong trén dong rudng. Moi quan
hé tinh khdng va thif tinh khang trén ddong ruong hién nay dugc xay dung thanh hé
thong chon loc dong dot bién in vitro, vi ddi v6i ciy dn trdi, thit tinh khdng trén
ddng rudng phai mat thdi gian 1du 3+5 nim. Hé thdng chon loc nay, dudc thuc hién
trén cdy tdo va cay 1€ khang bénh Erwinia amylovora.
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Trén ciy 1é, chdi dinh dugc nhiing vdo trong dich huyén phil cia E.
amylovora va sau d6 mot hay nhiéu 14 dudc cit bd, cidc chdi bén xuit hién dugc
ddnh gid mic d6 nhiém bénh. Phuong phap nay dudc phat trién bin cich dung kim
chich vao 14, sau d6 nhing vao dich huyén phit E. amylovora. Mitc dd nhiém bénh
dudc danh gia k€ tir ngdy tht 2 cho dén ngay thi 14. Phuong phdp trén rat kho
danh gi4 kha ning khdng bénh clia cdc giong dua vao thit nghiém in vitro, nhung
lai cho k&t qud rd rang, phin biét dugc gidong khang va gidng min cdm vdi bénh.
Tuy nhién, sy thi tinh khdng in vitro lai khong cho k&t qui tuong quan trén dong
rudng.

Trén cdy dao, nhing chdi dinh cla cdy khdang va cdy min cdm vdi bénh vao
dich huyén phu vi khudn X. campetris pv. pruni. Sau 2+3 tuan nudi ciy, trén 1 cm
clia doan than, dugc xdc dinh kha niing xui't hién cdc don vi colony.

Nhitng thuén 1gi ctia phuong phép thi in vitro:
- C6 thé thyc hién quanh nim.
- C6 thé st dung cting mdt lic nhiéu chdi dinh d€ thi.
- Phuong phép cho k€t qud nhanh.

Nhitng diéu khong thuin Idi clia phudng phép thit in vitro:

- Phdi st dung phudng phdp nhan vo tinh in vitro @€ tao quan thé 16n cho
viéc thuc hién thit tinh khang.

- C4c nhan t6 trong mdi trudng mdt phan nao d6 dnh hudng dén tinh
khang.

- Nhitng chdi dinh/ c4 thé khong binh thudng (cAy thiy tinh thé, bién di)
xuit hién trong nudi cdy in vitro 4nh hudng dén kha ning phdn tng cla ciy véi
tinh khéng.

3 - TIEM NANG \st’ DUNG DONG POT BIEN TRONG VIEC CAI THIEN
GIONG CAY TRONG

Qua chon loc dong dot bién in vitro, nhiéu gidng cAy trong da dugc cai thién
tinh khdng nhu: chudi, blackberry, olive, dita, dau, 1&, ddo, ho cam quyt... va céc
tinh khang nay &n dinh khi dudc khio sdt trén ddng ruong. Nhitng van dé cd ban
hién nay trong chon dong ddt bi€n can dugc nghién ctru su sic:

- Trong nudi ciy in vitro, dong dot bi€n dugc hinh thanh nhu thé nao, dé
c6 thé duy tri dugc tinh khang?

- Kiéu gen dugc hinh thanh nhu thé€nao trong in vitro ma sy thé hién bén
ngoai rod rang hon cac phuong phap khac?

- Piéu gi trong cdc nhan t§ chon loc (toxin...) va sy tic dong nhu thé nao
dudi mic t€ bao hay cdy hoan chinh cho phép chon loc dugc cd thé cé tinh khdng.
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- La do sy 8n dinh vé& thé boi (nhu st dung phdi vd tinh) hay do sy trao
ddi chéo ma do bién di gia ting?

Nghién ctfu sy phét sinh bi€n di t€ bao trong ti€n trinh hinh thanh cd quan va
phét sinh hinh thdi qua nu6i c4y in vitro, cho phép mot phan nao dé hiu dugc su
hinh thanh dong dot bi€n, ma hién nay ki€n thifc con ngudi chua hiéu dugec mot
cach day du:

- Nhén vo6 tinh tr m6 phén sinh va phoi soma.

- Nudi cdy t&€ bao don va protoplast.

- Nudi cdy tii phan va hat phan.

- Phan tich trén khia canh phan td.
C -NUOI CAY TE BAO TRAN VA DUNG HQP TE BAO TRAN
1- TE BAO TRAN

T& bao tran 13 t&€ bao da dugc tdch 16p vé chi con mang t& bao chat bao boc
va bén trong 1a t&€ bao chat, cdc cd quan tf va nhin t€ bao. Mang t&€ bao chat duy
nhat phin chia ranh gigi bén trong va bén ngoai t& bao.

T& bao tran dugc st dung trong nghién ctu:
- Lai cung loai hay lai khac loai.

- T& bao trin c6 thé thu nhan DNA va cdc cd quan nhu nhén, di€p luc,
plasmid, bacteria, virus...

- T&€ bao tran tdi tao mang t&€ bao nhanh chéng 12 cd s& nghién citu qua
trinh sinh tdng hop mang t&€ bao.

- Quan thé t& bao tran dugc nghién ctu nhu modt hé thong t€ bao don.

T€ bao tran dudc tich bing phuong phdp cd hoc hay bing phuong phip
enzym. Phuong phdp co hoc thudng dugc st dung nghién mau, loai ba va xi 1y
enzym tdch vé t€ bao. Phuong phdp enzym thudng xit ly truc ti€p mau tudi (14)
bing enzym d€ tich t&€ bao trin. Bing phuong phdp enzym, c6 thé thu dugc
2+5%10° t& bao tran/1 g 14 ddng nha't. Phuong phdp cd ban d€ tach t&€ bao trn (hinh
VIL.6):

- Khit tring mau 14

- Ngam mAiu trong dung dich thim thau d€ t& bao co nguyén sinh
- Tach I6p médt dudi 14

- Ngam mAu trong hdn hdp enzym

- Tinh sach t&€ bao tran

- Nudi cdy t&€ bao tran trong moi trudng thich hgp
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Khif triing trong
clorox 10% trong

10 phait
Dich protoplast
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Ngdm 1 gid trong

Xit Iy enzyme ) *
dung dich mannitol

Hinh VIL6 - Phudng phap cd ban tach t& bao tran tir 14.

L4 dugc khit tring, ngdm trong dung dich nudc khit tring va t€ bao co
nguyén sinh trong dung dich mannitol. Mt dudi ctia 14 dudc tdch bd ting su ti€p
xtic tryc ti€p véi enzym vio mo thit 14. Cudi cung x 1y véi enzym tdch t&€ bao tran.
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Hinh VIL.7 - Tinh sach t& bao tran

T€ bao tran dudc loc qua miéng loc ¢6 kich thudc 45 um, va t& bao dudc ly
tam 5 phiit. Tach b nhitng phan t& nhu ba, vun clia mang t& bao... bing pipett, sau
dé thém vao 10 ml mdi trudng ria t& bao trin va ti€p tuc ly tAm. Tiép tuc loai ba.
Ly tim loai ba 3 Iin trudc khi cAy chuyén t€ bao trin vio mdi trudng nudi ciy
(hinh VIL7).

2 -NUOI CAY PROTOPLAST
2.1 - Chon miu tach protoplast

Cé6 nhitng nhin t6 4nh hudng dén qué trinh tich protoplast nhu: chon cay
trong thich hgp tach protoplast, ¢6 trang thai tré sinh 1y, vi tri 1Ay miu va diéu kién
moi trudng thich hgp. Ngoai ra con c6 thé sit dung mo seo hay t&€ bao don dé tach
protoplast. MAu thudng hay dung tdch protoplast 12 nhu md thit 14.

2.2 - Chon enzym phin huy mang t& bao

C6 nhiéu loai enzym phian hiy mang t& bai, phu thudc vao ngudn gdc thuc
vat va loai t&€ bao, c6 nhiéu ndng dd cellulose, hemicellulose va pectinase dudc sit
dung riéng biét hay phdi hop. Cdc loai enzym c6 sin trén thi trudng nhu:

- Cellulase:
+ Cellulase Onozuka (R-10, RS)
+ Cellulysin
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+ Meicelase (CESB, CMB)
+ Driselase
- Hemicellulase
+ Rhyzyme HP-150
+ Hemicellulase (Sigma)
- Pectinase
+ Macease
+ Macerozyme R-10
+ Pectolyase Y-23
+ Pectinase (Sigma)
Phdi hgp cdc enzym phin hiy mang t€ bao da dugc thuc hién trén mot s6
cy trong nhu:
- Hemerocallis
Cellulysin (1%) + Rhozyme (1%) + Macease (0,5%)  (Huyén phil t&€ bao)
- Pisum sativum
Onozuka R-10 (2%) + Driselase (2%) + Rhozyme (2%) + Pectinase (1%)
(T€ bao thit 14)
- Solanum sp.
Onozuka R-10 (1%) + Macerozyme R-10 (0,02%) + Pectolyase Y-23
(0,013%) (T€ bao thit 14)
- Medicago sativa
Meicelase (4%) + Rhozyme (2%) + Macerozyme R-10 (0,03%) (RE, 14
mAam)
2.3 - Diéu kién nudi cay protoplast
- Agar-agar dudi 0,2%
- Nhiét d6 nudi cay 25+28°C
- Cudng do anh sdng 3000 lux sau 48 gid hay trong t6i phu thudc vao loai
t& bao.
- B8 sung chidt hitu cd: nuc dira, acid hitu cd, casamino acid,
carbohydrate.
2.4 - Tach protoplast
MAu 14 non dudc rira sach trong nu6c mdy. S4t triing so bd bing con 70°, sau
dé rira lai bing nuSc cit vd tring 3 1an. L4 non dudc khit tring bing Na-
hypoclorite hay Ca-hypoclorite, thdi gian kh@ truing phu thudc vao miu nudi ciy,
thudng khit triing 7+15 phiit. C6 thé st dung nudc chlorox (10%) d€ khi triing trong
10 phiit. R¥a sach miu bing nu6c cit vo trung 3 1an. Mau vo trung dugc chuin bi
dua vao tach protoplast.
Maiu 14 dudc ngdm vao dung dich manitol (8+15%) trong thdi gian 45-60
phiit d€ t& bao co nguyén sinh. Sau d6 tiach 16p bi€u bi mit dudi 14 (ti€p xic véi
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dung dich) d€ cho sy tdc dong clia enzym ngdm sdu vao nhu md thit 14. L4 dugc cit
ra thanh trng ménh nhd, ngdm 1g 14 vao dung dich enzym dugc chda trong 1 dia
petri (100x15mm). Dung dich enzym dudc vo tring bing cdch loc qua mang loc vd
trung c6 kich thuéc 45um. Dung dich enzymla mdt hdn hdp hay riéng 1é cla
cellulos, hemicellulose va pectinase. Dit dia petri c6 chita miu vao trong t8i qua
dém (12+18 gid, 25°C) thu dugc mot hdn hgp protoplast. Protoplasr dude loc loai
ba nhu cdc md khong bi enzym phin hiy hoan toan, cum t€ bao, va tirng manh vo
t&€ bao bi phan hiy bing mdt mang loc nylon. Dich protoplast thu dudc loc ly tAim
trong 5 phit. Phan ba ndi 1én trén dudc hit bing pipett va dich protoplast con lai &
ddy dudc rita bang 10 ml dung dich moi trudng MS +13 % mannitol. Thao tdc dudc
thuc hién 3 14n.

2.5 - X4c dinh mat do protoplast va kha niing séng sot

Protoplast dudc nhudm bing phAm nhudm fluorescein diacetate dé xac dinh
su sdng s6t clia protoplast. P61 véi protoplast cay thudc 14, mat dd gieo trong dia
Petri 12 5x10* protoplast/ml, dudi 10% s& luong nay 1a protoplast khong phan chia
t& bao, tuwong ty véi protoplast cdy Petunia la 2,5x10. S6 lugng protoplast dugc xac
dinh bing budng d€m hdng cau vdi thi trudng 0,2 mm (hinh VILS).

Hinh VILS - Thi truong budng d&€m hdng ciu véi cic protoplast
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Hinh VIL9 - Protoplast

2.6 - Nudi cay protoplast

Protoplast dudc nudi cAy bing nhiéu phuong phap khic nhau, nhung phuong
phdp cdy chim st dung nhiéu. Moi trudng nudi cidy c6 bd sung 13% mannitol. Mat
dd nuodi cay 10° protoplast/ml va dung pipett hit 5 ml cho vao hop petri
(100x15mm) ¢6 chita sdn 5 ml mdi trudng MS + 13% mannitol + 1,5% agar & 40°C.
Sau ciing trong dia Petri chita 10 ml hdn hgp chia 5x10* protoplast/ml. Pia petri
dugc dit trong dnh sding md, nhiét do 25°C.

2.7 - Tai sinh cay ti protoplast

Khi protoplast di tdi sinh dugc mang t€ bao, t€ bao ti€n hanh phan chia va
hinh thinh mo seo. Md seo dudc ciy truyén vao moi trudng méi, né€u moi trudng
c6 auxin thi md seo ting sinh khdi, n€u moi trudng khong c6 auxin va mannitol thi
t&€ bao mo seo phat sinh phoi sau 3+4 tudn va phdi phat trién thanh ciy hoan chinh
trén moi trudng thich hgp.

3 - DUNG HQP PROTOPLAST

Power va Cocking (1971) 1an diu tién ching minh thanh céng sy dung hop
cung loai va khédc loai clia protoplast tir chép ré cdy bdp (Zea may) va ciy yén
mach (Avena sativum). Ttt d6 nhiéu cong trinh nghién citu vé k¥ thuit nay, cho tin
suit dung hgp thap. Mot s6 nha khoa hoc phat hién polyethylen glycol (PEG) gay
ra su k&t dinh va dung hdp tot & protoplast thuc vat va xdc dinh nhitng diéu kién
dat tAn xua't cao tao thé lai cao (hinh VII.10). Mot trong nhitng vin dé chinh ctia ky
thuat dung hdp protoplast 1a viéc phan biét va tiach thé lai. Cdc sdn phdm dung hop
c6 thé phin biét bing mit thudng, bing gen didnh diu, ding moi trudng chon loc,
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bing cach dung protoplast tif cdc loai md khdc nhau, hoic dudc nhudém bing céc
chi't phdt huynh quang. K§ thudt nay d thanh cong va nhan dugc 33 thé lai khic
lodi trong cédc lodi Datura, Nicotiana, Petunia, Solonum, 2 thé lai & Daucus, 3 &
Brassia va cac trudng hop khiac & Medicago va Lycopersicon va 13 thé lai khic
gidng.

Su Iwa chon ki€u dic thii ciia t€ bao chit c6 thé dugc hd trg biing cich diing
céc chi dinh vé mit phan t. Trong mot hai trudng hdp né dugc dung cho sy t8 hop
nhin clda mot gidng hoic mot dong vdi t€ bao chit clia mot giong hay mdt dong
khéc, khai th4ac hiéu qud tdc dong tuong hd giita nhian va t& bao chat.

Nhitng k&t qui da dat dudc vé k§ thuit nghién ctu t& bao chi't 1a nghién citu
chuyén gen chéng chiu lanh & khoai tdy va dua tinh chdng chiu atragine vao ciy
cai ddu. Y nghia vé mit ndong hoc qua con dudng dung hop 1a su chdng chiu ddi vdi
virus gy bénh kham thudc 14 (TMV) va bat thu duc t€ bao chit & thudc 14, tinh
khédng virus X & c4y khoai tdy va tinh khdng atragine & khoai tdy va bip cdi.

Chon loc
mit NST )
Thé lai t& bao chit

Hinh VIIL.10 - Dung h¢p 2 protoplast cidy nhi bdi (2n)

Hai nhan (mdi nhan chita 2n) dung hop tao thanh thé lai ti bdi (4n). NEu mdt nhan
khong tdi tao dugc thi tao thanh thé lai t& bao chit c6 chia 2n.
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Hinh VIIL.11 - Lai hai t&€ bao soma ¢6 kha ning ty duéng auxin
Hai dong t€ bao thudc 14 Nicotiana glauca va Nicotiana langsdorffii khong
c6 khd ning sdng trén moi trudng thi€u auxin. San phdm dung hgp c6 khi ning
song trén mdi trudng thi€u auxin (hinh VIL11).

3.1 - Dung hop protoplast biing polyethylen glycol (PEG)

Phuong phdp don gidn nhat va it ton kém nhit d€ dung hop t€ bao trin thanh
cong 1a bing polyethylen glycol (PEG) 6000 (hinh VII.12). Chidc ning ctia PEG la
1am thay ddi tinh chi't clia mang d€ t&€ bao tran trd nén dinh va néu t€ bao trin tiép
xtic nhau, ching s& d4n chit v6i nhau va noi dung bén trong sé trao d6i v6i nhau.
Cach thac thuc hién nhu sau:

Phitc hgp don gidn nhit d€ ching td sy dung hgp t€ bao tran 1a ding dang bo
me phan 1ap tir 14 xanh va mdt tif huyén phi t€ bao khong mau cda clung loai (nhu
thudc 14) hay khac loai. Theo cich nay, dang bd me va thé di nhian cé thé phan
biét biing mau cda ching.

- T&€ bao tran phan 1ap tir mdi ngudn bd me cho 4 ml huyén phii t&€ bao
trdn v6i d6 dic t€ bao x4p xi 2.10° trong moi trudng vo cd ding d€ phan 1ap t& bao
trin, c6 13% mannitol dugc tron réi ly tim & 100 g trong 10 phit dé con lai t€ bio
tridn trong khodng 0,5 ml moi trudng. Hdn hgp nay khong cin & ty 1& 1:1. BE dé
dang nhan biét th€ di nhan giita thit 14 va t& bao trAn khong mau, ty 1& c6 thé ting
1én 1:9 biing cdch thay d6i do dam dic ctia huyén phu.

- Mang ngoai dudc 1am mat cin bing bing cdch thém 2 ml PEG (30%

w/v PEG mol.wt 6000, 4% w/v sucrose, 0,01M CaCl,.H,O va dugc hap khit tring)
va d€ trong 10 phuit.
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- T€ bao tran dugc dung hop bing cich pha loing PEG mdi 5 phiit biing
cdch thém mdi trudng nudi ciy t€ bao tran (mdi trudng MS 2,0mg/lit NAA va 0,5
mg/lit BA, 3% sucrose vid 9% mannitol) vdi lugng ting din thé tich. T bao tran
dudc cho tdi 10 lttng sau mdi 14n pha loang bing cdch lic nhe.

- Hdn hop dugce ly tim & 100 g trong 10 phit rdi t€ bao tran dudc ria
trong mdi trudng nudi cdy khong PEG, ly tdm va lam tdi 16 lirng trong cling moi
truong.

- Huyén phil t&€ bao trin dudc sip 16p trén moi trudng agarose hoic tron
véi lugng moi trudng agarose tuong duong, dé€ kich thich su tao vach.

Su bat 1di clia phuong phdp nay 1a PEG thudng doc d6i véi t&€ bao thuc vat
va ty 1& dung hop c6 thé thap khodng 1%. RAt khé c6 thé tim thay di nhan.

@ (o

e ——
Protoplast 1§ Protoplast nudi cfly
khing hénh

Dung hefp protoplast
PEG + Ca*

Ngung két vi dinh
l PEG loding

"
/:": ¥ nhiin

e
e

+

Dung hifp
J; Mii trifitng nudi ciy

Mpuyén phiin

Protoplast lai

Hinh VII.12 - Dung hgp protoplast biing polyethylen glycol (PEG)
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Hinh VII.13. T& bao tran dung hgp bing PEG 6000

3.2 - Dung hgp protoplast biing dién

T& bao trin dugc dung hgp § ty 1& 16n bin phuong phép dién dung nhitng
budng trong dé t& bao dugc phdi ra truc nhitng dong dién nhd. Chi tiét clia phuong
phdp thay ddi tiy loai va phai dugc thi€t 1ap tir Iy thuy&t hay kinh nghiém.

- Huyén phu t&€ bao trAn dé dung hgp dugc ditt giita hai diéc cuc. Mot
dong AC yé&u (400000 Hz, 1,5V) dudc cho qua dién cyc 1am cho t& bao trin tich
dién duong don vé mot phia va tich dién Am vé mdot phia khdc. Nhu 1a k&t qua cida
sy tich dién, t&€ bap trin x&p thanh nhém doc theo huéng lyc tdc dong, ti€p xic v6i
t& bao khéc, tao thanh chudi ngoc. S& lugng trong mdi chudi c6 thé thay ddi bing
cach thay d6i @6 ddm dic t€ bao tran, tan sd ca trudng AC va dinh dién 4p.

- Sau thdi gian 90 gidy, trudng AC dudc thay th€ bdi xung dién 4p cao
mot chiéu khodng 1000V/cm. Khi nhitng t&€ bao tran ti€p xidc vdi nhau, vich sinh
chdt v& va dung hop lai tao thanh véch lién tuc quanh chudi ngoc. Sau dé 1a su
dung hop bao chit. Sy dung hdp nhiéu 1dn x3y ra & néng dd cao t& bao tran nhung
diéu nay c6 thé tranh dugc bing cdch gidm ndng d6 huyén phii t& bao tran.

- Huyén phi t&€ bao trin dugc din méng nhu trudc.

Khi so sdnh, phuong phdp dién di dung hgp cho ning sudt cao hon nhiéu so
véi phuong phdp hod hoc vi ¢6 hon 50% t& bao trin tré thanh thé di nhin.
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Hinh VIL15 - Qua trinh tai tao
vach cua protoplast ¢ ciy ca chua
lai. A: protoplast tich to mo thian
cay ca chua lai. B: protoplast hinh
thanh vdch t€ bao.
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4 - CHONLQC THE DUNG HQP (DI NHAN)

Sau khi dung hdp hdn hgp bing su hod dung hgp hay dién dung hop, c6
nhitng t€ bao trin b6 me don 1& khong dung hop, t€ bao dung hgp cing gdc, da
dung hdp ciing nhu thé€ di nhan mong mudn. Phan 1ap thé di nhan c6 thé thanh cong
bing mot sd ky thuat:

- K§ thuat don gidn nhit 12 cho phép moi t&€ bao tran tdi sinh va rdi nhan
dang thé di nhan & cAy con hay cdy trudng thanh biing sy khic biét hinh thdi. Khi
ty 1& 16n t€ bao tran 12 thé di nhan nhu trong phuong phap dién dung hop, thi hitu
hiéu nhat 1a tdi sinh don gidn moi t&€ bao trin va nhan dang thé di nhan & giai doan
cdy nguyén ven.

- N&u chi mot ty 1& nhé t&€ bao tran 12 thé di nhan thi k§ thuat chon loc in
vitro dugc st dung. Mot k¥ thuat khong phitc tap nhung vat va 1a khi thé di nhan
dugc nhan dang bé ngoai rdi duge chuyén biing tay vdi kinh hién vi va vi thao téc.
Huyén phii chita thé di nhan dugc hiit biing pipette cho bén bé mit cia moi trudng
t€ bao trin agarose roi nhin dang thé di nhdn va chuyén titng cd thé vio moi
trudng t€ bao méi. Ky thuit nay thich hdp cho dung hgp t& bao tran nguyén liéu bd
me dé dang ddnh ddu nhin thdy dudc, nhu trong sy dung hgp thit 14 xanh véi t&€ bao
nudi cdy md khong c6 mau. Khi nguyén liéu b6 me khdng phan biét dugc theo
cach nay, t€ bao trin nguyén liéu ban dau dugc nhudém vdi thudc nhudém phit
huynh quang nhu fluorescein diacetate (FDA) cho mau xanh hay rhodamine
isothiocyanate cho mau d3. Thé di nhan dugc nhian dang bing mau huynh quang
kép trong tia UV

- Phuong phdp phd dung khac nhung dit hon ding flow cytometry. 0 day
t&€ bao tran danh dau dudc phéng thanh viing dugc roi tia UV. Nhitng giot nhd nay
chita th€ di nhdn dugc nhan dang va cho nghiéng vio mot dng riéng. Quy trinh
hoan toan ty dong va c6 thé sin sinh trén 2000 t& bao tran 1 gid.

Tom tdt

Cong tdc chon loc gidng thuc vat hién nay, chi y&u dya vao sy da dang cia
quan thé ban dau. Thi du: mot tip doan giong thu thap tir nhiéu dia phudng khic
nhau. Khi tinh da dang cia mot quin thé ban diu khong dd dé thod min, thi viéc
xtr 1y dot bi€n, lai xa, sin tim cdc dang hoang dai... 1a cdc bién phép thudng dung
dé khuéch dai tinh da dang.

- Nudi cdy don bodi (bao phan, hat phan) nhim tao ngudn nguyén lidu cic
ciy don bodi cung cip cho cong tidc chon giéng. Cic cidy don boi phdn 4nh trung
thuc cdc gen chiing chita dyng. Tl cdc ciy don boi nay, cé thé trong truc ti€p, nhi
b1 hod hay lai xa dé tao cdc loai cdy c6 céc tinh trang uu thé.
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- Tir mot quan thé t& bao riéng ré hay tir cdc c4 thé hoan chinh, diing céc
tac nhan chon loc nhu chat diét cd, diéu kién kho han, nhiét d6 lanh, d€ tim ra cdc
cé thé uu td, c6 khd ning chdng chiu dudc vdi cac diéu kién bat 1gi d6. Tir cac ca
thé ban dau nay, s dung cic bién phdp nhin gidng, d€ nhan nhanh, tao thinh mot
tap doan cdc cd thé c6 mang nhitng dic tinh tot.

- C4c bién phdp trén thudng tao ra cic cd thé c6 mang mot s dic tinh tot
nhung riéng 1&. P€ tao ra cic cd thé c6 mang nhiéu dic tinh t6t, thudng phai ding
bién phép lai tao. Tuy nhién, van dé trd ngai 16n nhat 1a sy khong tuong thich giita
hai loai ding d€ lai tao. Mot gidi phdp ctia van dé nay 1a tao ra cdc t€ bao trin va
dung hdp céc t& bao trin d6. Céc t€ bao dudc Iam mat 16p vach bén ngoai bing cic
enzym. Cédc t€ bao tran dudc dung hdp vdi nhau biing cic phuong phdp hod hoc,
vat ly. Cédc t&€ bao lai thu dudc 12 sy tdng hdp clia hai t& bao ban diu véi cac dic
tinh t6ng hgp tir hai c4 thé ban diu dé.

Cdu hdi on tdp

. Y nghia ctia nudi cdy don boi

. Phuong phdp nudi ciy hat phin lda

. Phuong phap nhi bdi hod cay don bdi

. Ngudn gdc ciia sy thay ddi t€ bao soma

. Phuong phdp chon loc cdc dong t&€ bao soma

. Kh4i niém, cdch phan 1ip va nudi cdy t&€ bao trin

. Phuong phéap dung hdp t&€ bao tran

S RS I N, W U SURE O S

. Phuong phéap chon loc thé dung hgp
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VA
BAO QUAN NGUON GEN IN VITRO
1-Y NGHIA CUA VIEC BAO QUAN NGUON GEN IN VITRO

C6 mot diéu nhan dinh hién nay dudc nhiéu khoa hoc dong ¥ 12 c6 su de doa
vé viéc luu trit cdc ngudn gen thuc vat qua su cau triic lai mdi trudng ty nhién nhu
chiu 4nh hudng clia cdc con mua nhiét d6i, sy dd thi hod va sy néng 1én clia bau
khi quyén. M4t cdc ngudn gen trong ty nhién, ngudn gdc cho su lai tao ra cdc giong
mdi va cung cAp ngudn nguyén liéu cho d5i song con ngudi, s& din d&€n nhitng hau
qui nghiém trong ma con ngudi khong thé hinh dung hét duge. Do d6, tng dung
cong nghé t&€ bao thyc vat, trong viéc Iuu trit cdc ngudn gen in vitro trong diéu kién
6n dinh 1a cn thiét.

2-BAO QUAN N GU6N GEN THEO PHUONG PHAP TRUYI':]N THONG
Céc phuong phdp hién nay ding bdo quin ngudn gen nhu:

- B4o quén trong diéu kién tu nhién, phuong phdp nay chiu 4nh huéng tic
dong clia moi trudng ty nhién va ngudn bénh.

- Bdo quin bing hat ddi vdi nhitng giong c6 do dong hgp tif cao nhu
giong lia. Riéng cdc gidng c6 do di hdp tl cao thi khdong bido quin bing hat dudc
nhu gidng khoai tay.

- B3o quan trén dong rudng nhu gidng chudi, tuy nhién dé dang bi ngudn
bénh giy hai, thdi ti€t va ton nhiéu chi phi.

- Phuong phdp khac, ¢ dd an toan cao hon dugc nghién citu, bdo quan
ngudn gen in vitro di dugc phdt trién va Gng dung trong 15+25 nim qua va thu
dudc nhiéu k&t qua.

Mot van dé quan trong trong viéc bdo quan ngudn gen 1a diéu kién bdo quin
on dinh, khong bi cdc ngudn bénh giy hai, khong bi dnh hudng cda cic diéu kién
tw nhién va chi phi bdo quin thap. Biing phuong phdp nudi ciy in vitro, cic ngudn
gen dugc bdo quin dudi nhi€éu dang khdc nhau nhu md thuc vit, t& bao, phoi,
protoplast, hat phan hay DNA.

3 - BAO QUAN NGUON GEN BANG PHUGNG PHAP NUOI CAY MO TE
BAO THUC VAT

3.1 - Thu thap va chuén bi ngudn gen

Ngudn gen dudc thu thip qua con dudng trao ddi giong hay thu thip trong tu
nhién. Sau dé nguén gen dudc chudn dodn bénh, khitr bénh va dudgc céich ly
(quarantine). Giai doan k&, ngudn gen dudc dua vao nhdn gidng cho dd s6 lugng
bdo quin in vitro. Phu thudc vao tirng loai ciy trdng ma st dung phuong phap bio
quan thich hgp. C6 hai phuong phdp bido quan in vitro, phuong phédp sinh trudng
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chim va phuong phdp lanh sau. Cho dé€n hién nay, hiu hét cdc loai cay trong dudc
bdo quan theo phuong phap nhin vo tinh in vitro sinh truéng cham. Trong phuong
phép sinh trudng chAm, mo va t€ bao thuc vat ti€p tuc phan chia mic du cham, va
thdi gian kéo dai tir 1 nim (ngdn) d&€n 3+5 nim (trung binh). D€ bdo quin ngudn
gen trong thdi gian dai hon, phuong phdp lanh sdu dudc st dung, bing nhitng tic
nhin giy ra lanh siu nhu nitrogen 18ng (-196°C), trong di€¢u kién nay, sy phan chia
t&€ bao hoan toan bi ngiin chin.

3.2 - Ngan hang gen in vitro

Trong nhitnh nim gin diy, nghién cttu bdo quin ngudn gen in vitro, hay
ngin hing giéng in vitro, cho thi'y c6 th€ bdo quan trong mot phuong thiic nhu trén
ddng ruong dugc thu nhd, ddm bio sach bénh, di€u kién dn dinh, an toan va c6 thé
van chuyén di xa dé dang. Hién nay, nhiéu loai cdy trong dugc bdo quin thanh
cong in vitro nhu khoai tdy, khoai lang, ca cao, bo, dira, chudi, cam chanh... Trong
viéc bdo quan in vitro, cAn phdi bdo ddm sy thuan nhat vé mit di truyén va cdc yéu
t6 can Iuu ¥ c6 thé giy ra su bi€n d6i 1a chat khi triing, chdt kim ham sinh trudngg,
moi trudng nudi ca’y, ndng d6 dudng va con s6t mam bénh... Pdi véi cy dira, phoi
dudc tich ra trén ddng ruéng va ngam trong nudc mudi va chuyén vé phong thi
nghiém. Hay v6i cdy ca cao, miu dugc khir triing so bd trén ddng rudng vdi chat
chdng thAm va khuin.

3.3 - Trao ddi ngudn gen in vitro
Viéc thu thip va trao d6i gidng in vitro hién nay dudc st dung phd bién.
Pugc st dung rong rai doi véi cdc lodi ciy cd cd, chudi, co dau va cdc loai cay
khdc. Piéu quan trong trong viéc bdo quan di xa 1a:
- ChAt liéu bao bi va vat chifa mau.
- Bao bi chdng chiu dugc véi sy thay ddi nhiét d6 va tranh va.
- Mo6i trudng chita lugng dinh dudng nhiéu hon nudi cdy binh thudng.
- Phuong tién van chuyén cang nhanh cang tot.
- Phuong phép nudi cdy thich hgp.
3.4 - Phuong phap biao quin ngudn gen in vitro
Mb thuc vat ding dé€ bdo quan thudng 13 chdi, phoi hay cAy non. Vat liéu
thudng dudc st dung nhiéu nhi't 12 chdi dinh do chdi dinh 6n dinh vé mit di truyén
va hé thong nudi ciy (nhin giéng vo tinh, md seo, phodi, nudi cdy t&€ bao don, nudi
cAy protoplast, nudi cit hat phan va plasmid) trdnh dot bi€n trong nudi cay in vitro
so vGi cdy me. Thi du, ciy chudi dudc bdo quin biing chdi dinh qua hé thdng nudi
cdy dinh sinh trudng trong nhan giéng vo tinh bio ddm dugc tinh &n dinh vé mit di
truyén. Piéu nay cho thdy, luu trit ngudn gen in vitro gidng nhu trén dong rudng
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nhung trong diéu kién 6n dinh va c6 kiém sodt va su khdc biét gifta cdc hé thdng
nudi cay 12 mirc d6 bi€n di trong nudi cdy in vitro can dugc quan taim.

3.4.1 - Phuong phéap sinh truéng cham in vitro

Sinh truédng chdm thich hgp cho moi loai cdy tréng dudc nudi cdy bing dinh
sinh trudng hay chdi dinh. C6 3 loai sinh truéng chim:

- Nhan giéng vd tinh in vitro v6i thdi gian giita hai 1dn ciy chuyén dudc
kéo daira

- Giam sinh trudng

- Nglrng ting trudng

T&c d6 sinh trudng trong nudi ciy in vitro c6 thé dugc lam cham lai qua mot
s6 tdc nhan tdc dong riéng biét hay phdi hdp vdi nhau. Phuong phdp thong dung la
gidm nhiét dd nudi cdy, hiu hét cic loai ciy trong sinh trudng nhanh & nhiét do
20+25°C, khi gidm nhiét do xuéng 6+12°C thi toc do sinh truéng gidm manh. G cdc
lodi cdy trong nhiét ddi, c6 nhiét d6 phat tri€n tot nhat 13 30°C, trong nudi ciy sinh
trudng chim, nhiét do gidm <20°C. Nudi ciy chdi dinh khoai tdy (Solanum
tuberosum) & 12°C ban ngdy va 6°C ban dém, da kéo dai thsi gian cdy truyén I
25+52 tuan 1&. Pdi véi ciy khoai lang (Imopeae batata) nudi cidy & 25+28°C, kéo
dai thdi gian cdy truyén 12 6+55 tuan 1&. Han ché sy thodt hoi nu6c mdi trudng cé
thé kéo dai d&€n 89 tuin I&.

Gidm thap tdc do sinh trudng bing cdch st dung chidt kim him sinh trudng
va chit tao 4p suit thim thAu manh vio mdi trudng nuodi cAy. Nudi cdy chdi dinh
khoai tiy, b sung vio moi trudng ABA (5+10 ppm), giit & 22°C, bdo quin dugc 12
thing.

ChAt kim hdm sinh truéng di d6i véi gidm nhiét do, nhu trong nudi ciy cay
khoai mi (Manihot esculenta) nudi cdy & 20°C, b8 sung vao mdi trudng sucrose
(4%) va BA (0,01 ppm) hay sucrose (2%) va BA (0,005 ppm) kéo dai thdi gian nudi
cdy 15 thdng.

Sau cling 12 ham lugng chit dinh dudng va thé tich moi trudng nudi cdy la
nhitng nhin t& kéo dai thdi gian cdy truyén. Nudi cdy cdy khoai tiy & nhiét do
10°C, mdi trudng ting 60 ml so v6i d6i chitng 1a 20 ml, giit dudce 18 thing méi ciy
chuyén, c¢6 kha ning tdi sinh 100%. Véi cAy dau tdy (Fragaria spp) nudi ciy & 4°C,
trong t6i, cho thém vao mdi trudng cdch khodng 3 thiang, dd bdo quin dudc 6 nim
va ciy tdi sinh binh thudng. Mot s6 van dé can luu y khi sit dung phuong phdp sinh
truéng cham:

- Mbi trudng nudi cAy va chit sinh trudng BA.
- Sy thuy tinh thé va cdy con y&u kém khi tdi sinh.

- Gidm oxygen trong mdi trudng nudi cdy, t6i da 1%.
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- Gidm thap nhiét do nudi cd'y va gidm sy thodt hdi nuéc.

- Str dung chi't c6 4p suat thAim thau cao: mannitol, glucose, sucrose.

- Ch4't kim ham sinh trudng: ABA, CCC.

- Giam cudng do anh sing.

- Loai va thé tich 6ng nghiém va thé tich moi trudng nudi cdy.

- Vatliéu ché tao 6ng nghiém: thly tinh hay nhuva.

- Thdi gian bdo quan dai tuong d6i, tranh gy rdi loan vé mit di truyén
va sinh 1y.

3.4.2 -Phuong phap lanh siu in vitro

B4o quin theo phuong phdp lanh sdu 1a bio quin trong nitrogen 16ng. O
nhiét do lanh siu, qua trinh trao ddi chat ngirng lai tuy nhién kéo dai thdi gian dé
dang sinh ra bi€n di va sy bién di x4y ra lién quan dén nhiét dd bdo quin. Rt khé
c6 loai cay trong nao chiu dung dugc nhiét do thdp ngay, ma phdi qua giai doan
lam lanh trung binh biing hod chat hay chit c6 4p sudt thim thiu cao tif vai phit
cho d€n 1+2 gis. Chii yé&u l1a do nuéc trong t€ bao bi lanh dot ngdt lam t&€ bao bi
chét. Poi khi can phdi x& 1y bing khi lanh hay ngdm trong dung dich hypertonic
truc khi 1am lanh. Nhung phuong thitc xit 1y thudng ding 1a 1am lanh din din,
ch6ng sy mit nudc sau d6 x& 1y lanh nhanh bing nitrogen 16ng. Trong mdt vai
trudng hdp 1am lanh nhanh khéng can phai qua giai doan lanh dan.

B4o qudn & nhiét do thap, tranh sy huy t€ bao do sy dong d4 biang cdch vét
nhanh t€ bao ra khdi mdi trudng lanh va tranh hoai bao do cdc chit cé 4p suit
thAm thdu cao. Mot phat hién mdi 13, nghién ctu kha ning thuy tinh thé hod, t&
bao ciing lai- khong dong dd- t&€ bao chit trong, dudc vdt ra khoi trang thdi lanh.
Trong dung dich 1am lanh nhanh gdm c6 chit chdng dong ndng do cao, chi't thim
thdu tranh ma't nudc va lam lanh nhanh. Trong dung dich thuy tinh thé thudng gay
doc va thdi gian xtr ly dugc kiém sodt cdn thian va x& ly nhiét do lanh. Céc giai
doan trong bao quan lanh sau:

Hinh VIIL1. Dung cu bdo quan
nguén gen theo phuong phap
lanh sau in vitro
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Tach t& bao ¢ pha ting truéng

|

X1t 1y chéng dong t& bao

|

X1t 1y lanh t& bao

|

T4ch t& bao khoi
moi truong lanh

Cay lai trén méi trudng
phuc héi
Hinh VIIL.2. Quy trinh bio quan ngudn gen theo phuong phap lanh su in vitro

- Giai doan 1: La giai doan tién sinh trudng (hay t€ bao dang & pha ting
trudng nhanh) t4 ra thich hgp cho moi trudng nudi cdy khi nhiét do gidm thap
nhanh. Thudng dugc bd sung vao mdi trudng nudi cAy DMSO, nitrogen 10ng,
malnitol (6%) hay proline (10%).

- Giai doan 2: 12 giai doan chdng lanh siu, nhiét d6 gidm dudi diém
déng bing cla t€ bao, can bd sung chit chong dong, chong lai sy két tinh thé. Cac
chat chdng dong thudng dugc st dung kém véi cdc chat khdc nhu glycerol... dé
gidm doc tinh so v&i sit dung riéng biét. Trong nudi ciy chdi dinh, DMSO két hgp
vdi glycerol c6 bd sung thém sucrose, mannitol, sorbotol hay proline sao cho kh&i
lugng cudi ciing 12 2M t6 ra thich hgp va c6 hiéu qua.

- Giai doan 3: giai doan lanh dong, t6c do lanh dong va vat liéu (mo/t€
bao) 1am lanh quyét dinh. T6c do lanh chAm 1+2°C/phiit, sy mit nu6c t€ bao xdy
ra, 1am gidm sy k&t tinh trong t&€ bao. Mbi loai ciy trong c6 tdc dd 1am lanh khic
nhau, & cdy dau tiy (Fragaria spp) 1a 0,85°C/ phiit, & cy Pisum 1a 0,6°C/ phit.

- Giai doan 4: bdo quan ngudn gen & trang thdi lanh dong dugc ton trit §
nhiét do thap, d€ tranh tao thé tuyét (k&t tinh). Thdi gian bdo quan ngin hay trung
binh, nhiét do tir -80°C dén -100°C, bido qudn trong thdi gian dai thudng nudi ciy
trong nitrogen 16ng (-196°C) hay trong khi lanh (-150°C).
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- Giai doan 5: giai doan thodt ra khdi ch€ d6 lanh sdu. Hop chita miu
nudi cdy dugc ngdm trong nudc 4m vo trung (40°C), sau d6 miu (mo, t&€ bao) dugc
cidy vio mdi trudng phuc hdi & nhiét do 25+30°C, & diéu kién nhiét do phong
28+30°C. Mbi trudng nudi cdy 16ng hay ban rin.

- Giai doan 6: khdo sdt khd niing tdi sinh mo/t€ bao sau thdi gian dai
trong lanh sdu. Dung mot trong 3 phuong phdp thi: Florscein diacetate staining,
Evan’s blue staining hay TTC. Thtt bing TTC c6 phd rong rdi. Vi t€ bao, thir khd
ning sinh trudng nhu s lugng t€ bao va mat do t€ bao.

3.5 - Bido quan ngudn gen: dich huyén phu t& bao, mo seo va protoplast

Dich huyén phu t&€ bao dudc bdo quin theo phuong phdp lanh siu hon 10
nim nay. Dich huyén phil dudc nudi trong diéu kién lanh dudc ting dan din, ning
stic chiu lanh ctia t€ bao. Tach t&€ bao trong pha phat trién nhanh trong chu ky t&
bao, chdng lai sy d6ng d4 biang cdch xit 1y lanh t€ bao theo 3 budc lam chiam, tich
t&€ bao ra khéi moi trudng lanh va nudi cdy binh thudng trd lai trén moi trudng phuc
hdi ban rin. Poi khi t€ biao dugc nudi trén ciu gidy loc d€ 1am gidm sy gdy ddc tir
chat 1am lanh trong moi trudng trudc khi dude cdy lai trén moi trudng phuc hoi.
Mbi trudng phuc hdi dugc bd sung dang dam nitrat amonium va than hoat tinh hay
dudc nudi cdy trong tdi trong giai doan phuc hdi. M6 seo va protoplast duge xir 1y
theo phuong thiic lanh din din. Nhitng k&t qua nghién ctu gan day cho thiy c6 thé
thuy tinh thé ho4 dich huyén phii, md seo hay protoplast.

3.6 - Bio quin ngudn gen: phdi soma

Trong qud trinh nudi ciy, t€ bao phdi hay phat sinh phdi dudc bdo quin
gidng nhu dich huyén phil t&€ bao, mod seo hay protoplast. Tuy nhién cin phdi chon
giai doan phoi thich hgp (hinh cau, tim, hay thdy 16i). Va trong qué trinh bdo quin
lanh sdu c6 thé chon loc cdc dong t& bao c6 tinh chiu lanh. C6 thé thuy tinh thé ho4
phdi soma. Phdi soma cé thé dudc boc trong 4o alginate dé dang trong bdo quin
lanh sau.

Ngoai ra con dung phuong thic lanh khd, mo t€ bao dudc lam khd trong
diéu kién vo tring trude khi vao 1am lanh din dan. Phuong phdp nay da thanh cong
trén phodi cam chanh, khoai mi va co dau. Phoi cam-quyt c¢6 thé dugc x& 1y lanh
dan khong qua giai doan xtt 1y chong dong. Phoi co dau, trong giai doan tién sinh
trudng c6 thé dudc nudi cdy trén moi trudng c6 ndng d6 sucrose cao, sau d6 dudc
x 1y lanh nhanh hay chim khong qua giai doan chdng déng. Nong do sucrose
gidm va bd sung 2,4-D trén mdi trudng nudi cAy phuc hdi kich thich qud trinh hinh
thanh phoi. Trong giai doan tién sinh trudng, phdi c6 dang dic biét (c6 mau tring
stta, dang ngdén tay va thudng dinh thanh cum). Phoi ca phé va ca chua dudc nuoi
ciy trén moi trudng cé ndng dd sucrose cao, sau d6 xit 1y lanh dian & -20°C trudc
khi dua vao nitrogen 16ng.

3.7 - Bido quan ngudn gen: chdi dinh va dinh sinh truéng
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Choi dinh va dinh sinh truéng hién nay thudng dugc bdo quin bing phuong
phdp sinh trudng chadm. C4c loai ciy trong khdc nhau déu c6 thé thu dugc dinh sinh
trudng. Pay 13 phuong thitc dugc 4p dung cho hdu hét cdc lodi ciy trong va cho
hiéu qua cao.

Mb va t&€ bao thuc vat duge nudi ciy trong nhitng diéu kién thich hdp hay
gan nhu thich hgp sé bi€u hién sy sinh trudng khdc nhau. Giai doan dau la giai
doan phdt tri€n chdm goi 1a lag phase (pha tiém sinh), giai doan hai 13 giai doan
phat trién nhanh goi 1a exponential phase va giai doan cudi cling 13 giai doan phat
trién 6n dinh goi 1 stationary phase.

MBb t&€ bao phat trién vé sd lugng chim & giai doan mot, theo cip s6 nhan &
giai doan hai va duy tri 6n dinh § giai doan ba. Th&i gian tir lag phase d&n
stationary phase kéo dai 1+6 tudn, phu thudc vao ciy trong va nguyén liéu (md/t&
bao) nudi cdy. BS sung vio moi trudng nudi cidy nhitng tdc nhian dnh hudng dé&n
qud trinh dinh truéng 1am kéo dai thdi gian gifta hai 1an ciy truyén (kéo dai su sinh
trudng) hay 1am sinh trudng cham lai (sinh trudng chdm) hay ngitng hin (lanh siu).

Bdo qudn bing phuong phadp lanh sdu hién vin con dang dugc nghién cdu:

- Sy thay d6i it nhat vé hinh thai va sinh 1y.
- Kich thu6c chdi dinh, s6 14, vi tri dinh sinh trudng, tudi sinh 1y.
- Giai doan sinh trudng thich hgp

- Giai doan thuin ho4, tién sinh trudng va chdng dong.

Tém tdt

Véi nhitng bi€n dong x4u clia diéu kién ty nhién, mdi trudng sinh thdi va
dic biét 1a tdc dong clia con ngudi, viéc mat di cdc ngudn gen thuc vat quy hi€m
vin dang hang ngay dién ra. Chinh vi vdy, cdng tic bdo ton, luu giff cdc ngudn gen
quy hi€m, ¢6 ¥ nghia cho chon gidng 12 hét sitc can thiét.

Viéc luu trit ¢6 thé thuc hién bing cdc phuong phap:
- Bdo qudn bing phuong phdp sinh trudng chim.
- Bdo quin bing phuong phdp lanh sau.

Mbi phudng phap déu c6 nhitng wu, nhugc diém riéng. Viéc lua chon bdo
quin biing phuong phdp nao phdi tiy thudc vao tirng ddi tugng thuc vat, tly trang
th4i sinh 1y va tuy thudc vao tirng ki€u mod khic nhau cla thuc vat.

Cdu hdi 6n tdp
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1. Y nghia ctia viéc bido quin ngudn gen in vitro

2. B4o quin ngudn gen theo phuong phép truyén thong
3. Phuong phdp bdao quéan sinh trudng chim

4. Phuong phdp bdo quén lanh sdu
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