Tap chi Cong nghé Sinh hoc 16(1): 119-126, 2018

NGHIEN CUU TAI SINH MOT SO GIONG SAN (MANIHOT ESCULENTA CRANTZ)

THONG QUA MO SEO PHOI HOA

Nguyén Thi Minh Hong"?, Nguyén Thi Hoai Thwong', Pham Bich Ngoc" ™, Chu Hoang Ha'

lVién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

2Tru’d’ng Pai hoc Hé‘ng Puc

*' Nguoi chiu trach nhiém lién lac. E-mail: pbngoc@ibt.ac.vn

Ngay nhan bai: 29.6.2017
Ngay nhan dang: 20.9.2017

TOM TAT

Cay san (Manihot esculenta Crantz) 1a mot trong ba cy luong thuc quan trong nhét, c6 gia tri kinh t& cao ve

nhleu mgt. Viéc hoan thién quy trinh tai sinh cdy sdn phuc vu cho tao cy sdn chuyén gen ¢ Viét Nam la mot vin
de rét can thiét. Trong nghién clru ndy, sy tai sinh cdy sdn ¢ nam gidng sn canh tac tai Viét Nam: KM 140 (S1),
san tring Nghé An (82), san do6 Lang Son (83), san cao san Hoa Binh (S4), Huay Bong (S5) thong qua mb s¢o
phoi hoa tir cac ngudn nguyén lidu dinh chdi, cuong la non, manh 14 d dwoc t5i wu. Sau 3 tudn nuéi cdy trén nén
moi truong MS co bo sung 10 mg/1 Plcloram mau cay tir dinh chdi cam tng tao mé seo cao nhat: 90 — 100%. Mo
seo duoc chuyén tiép sang moi truong t6i vu MS c6 b sung 5 mg/I picloram va 0,2 mg/l IBA cho ty 1¢ tao FEC
dat 41,1 — 80,4 % sau 8 tun & cac gidng nghién ciru. Cac cum phoi soma sinh truong t6t dugc chuyén 'sang moi
trudng kéo dai chdi MS co b sung 0,3 mg/l BAP trong 4 tudn. Ty 16 tai sinh tao cay hoan chinh cao nhét & gidng
S1 14 61,67%. Ba tuin sau khi chuyen sang moOi truong MS, cdy con dat yéu cau duoc mang ra huin luyén ngoai
nha Iué6i va tréng trong gia thé TNO1 — trdu hun véi ti 18 6:4 cho ty 1¢ cay song 95%. Quy trinh tai sinh cdy san
thong qua m6 seo phoi hoa co thé ap dung phuc vu cong tic cai tao nhitng gidng sin c6 tinh trang mong mudn

béng céng nghé chuyén gen.

Tir khéa: cdy sin, cuong ld non, dinh chéi, FEC (Friable embryogenic callus), mdnh Id, mé seo, phdi soma

DAT VAN BE

Cay sén (Manihot esculenta Crantz) 13 mot trong
nhirng loai cay luong thuc chu lyc quan trong nhat
a6i voi nhiéu nude trén thé gidi do ching kha nang
cung cip carbohydrate cao, tham chi trong cac didu
kién ngoai canh bat loi nhur lwgng mua thép, han han
hodc dat nghéo dinh dudng (Hoang Kim et al.,
2010). Hién nay, cdy sin dang dugc coi 1a cdy trong
dem lai giai phap kép nhim dat ca hai muc tiéu: gop
phin dam bao an ninh luong thyc va cung cip nguyén
liu cho cong nghiép san xuat nhiéu liéu sinh hoc,
ting budc thay thé nhién lidu hoa thach (Hoang Kim,
Nguyén Pang Mai, 2011).

Viée cai tién cac giéng san bang cong nghé
chuyén gen nhim ting ning suét, ting ham lugng
protein, ham lugng tinh bt va giam acid cyanhydric
1a van dé dang duoc quan tam trén toan thé gidi. Pé
tao dwoc cy sin chuyen gen thi viéc nghién ciru kha
ning ti sinh & cic gidng sin 1a didu rat can thiét

nhdm xay dung quy trinh tai sinh in vitro. Mot s6 hé
thong tai sinh cdy san thong qua /qua trinh tao phoi
soma dd dugc nghién ctru cai tién (Mycock et al.,
1995; Schopke et al., 1996). Phuong phap nhan
nhanh mé seo tir cac mé sén trén maéi trudng bd sung
picloram dd dugc chung minh la c¢6 kha nang tao
mot luong 16n phoi soma (Taylor ez al., 1996). Thay
d6i nong do auxin va qué trinh chuyen do6i moi
truong giita 1ong, rén cling anh huong dén ty 1¢ séng
sot cac phoi soma (Sofiari et al., 1997). Tuy nhién
chwa c6 bang chimg 6 rang chimg t6 sy phat trlen tir
phoi thanh ciy con c6 hidu suat cao & cac gidng sén
tai Viét Nam.

Bén canh d6 moé seo phdi hoa (Friable
embryogenic callus - FEC) 1a md khi tai sinh s€ tao
ra ty 1¢ chdi binh thudng cao nhét so véi cac ciu tric
mo khac. Mo seo phdi hoa st dung lam nguyén ligu
trong chuyén gen thong qua vi khuan Agrobacterium
cho hiéu sudt chuyén gen cao (Bull ef al., 2009). Ty
1€ hinh thanh phoi soma dat cao nhit (82 + 1.7%) &
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gidng sin KM94 trén méi truong MS + 12 mg/l
Picloram (D& Xuan Pong et al., 2012); & giéng sin
TMS 60444 ty 1&¢ tao md seo phoi hoa 1a 64%
(Nguyén Van Dong et al., 2014); gidng KM 297 dat
30 + 3% khi nuéi cdy trén moi truong MS + 8 mg/l
picloram (Vii Vin Kién, Nguyén Du Sanh, 2011) va
trong bdo cdo cua Nyaboga et al., (2015) g1ong sdn
TME14 dat cao (51 = 75%). Gan day, mot s6 nha
khoa hoc trén thé gidi ciing da sir dung cac bo phan
khéc nhau trén than cdy sin lam ngudn nguyén lidu
tao mo seo va cac loai ph6i soma. Viéc tao ra nhiing
phdi soma chat luong 1a yéu t6 rét quan trong dé cai
tao gidng sén bang cac phuong phap cong nghé sinh
hoc (Jellili T et al., 2014). Trong nghién ctru ndy,
ching t6i da téi wu dugc quy trinh tai sinh cdy san
thong qua phoi soma tir cac ngudn nguyén liéu khac
nhau mdt so glong sén Vi¢t Nam. Ket qua nay gop
phéan phuc vu cho nghién ciu tao cay sin chuyén gen
& cac budc tiép theo.

VAT LIEU VA PHUONG PHAP
Vit liéu

Vit liéu nghién ciu gdm 5 gidng san: KM 140
(S1), sdn trang Ngh¢ An (S2), san d6 Lang Son (S3),
san cao san Hoa Binh (S4), Huay Bong (S5) do
Trung tam Tai nguyén thuc vat, Vién Khoa hoc nong
nghiép Viét Nam, An Khanh, Hoai Puc, Ha Noi
cung cap.

Phuwong phap nghién ctru, xir 1y s6 liéu
Khir triing méu

Than sén non duoc cit thanh cac doan mang mit
ngu voi kich thudc khoang 1 — 1,5 cm dugc khir
tring bang HgCl, 0,1% trong 7 phut, tiép theo loai
b6 HgCl, va rira bang nudce ct vo trung 5 1an rdi cdy
vao moi truong MS. Nhiing ch01 non v trung moc
Ién tr mau cay dwoc tiép tuc cdy chuyén lén moi
truong MS ¢6 bd sung 30 g/l sucrose.

Nudi cdy tao mé seo san

Ngudn nguyén heu 1a dinh chdi, manh 14 non va
cubng 1a cua cay sin in vitro khoang 3 tudn tudi
duogc st dung cho thi nghiém. Cudng 14 va dinh chdi
duogc cit nho voi kich thude khoang 0,3 - 0,5 cm.
Dbi v6i 14 non (la thir nhat, thir 2 sat v6i dinh sinh
truong) dugc cit thanh nhitng manh nho c6 kich
thude 0,5 x 0,5 cm, bo phan mép 14 dé thuan lgi cho
qua trinh tao mé seo. Sau d6, mau dugc cdy 1én moi
truong tao mo seo CP (MS + picloram 10 mg/l + 20
g/l sucrose + 2,6 g/l gellan) va CD (MS + 10 mg/l
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2,4D + 20 g/l sucrose + 2,6 g/l gellan).
Cim trng tao phoi tir mé seo 6 sin

Nhiing mo6 seo cé cAu triic mod chdt, vang tuoi
hodc vang nhat da loai bo dich nhﬁy 0 modi trudong
CP va CD sau 3 tudn dugc chuyén sang méi truong
phat sinh phéi CI;4 (MS + 5 mg/l picloram + (0,1;
0,2; 0,3; 0,4) mg/l IBA + 20 g/l sucrose + 2,8 g/l
gelan; pH 5,8) dé danh gi4 ty 1& phat sinh phoi cua 5
gidng san nghién ciru sau 4, 6 va 8 tuan.

Tdi sinh cdy hoan chinh tir phoi

Lua chon nhiing cum phéi c¢6 kha nang tai sinh
chdi chuyén sang moi truong kich thich phdi nay
mam CN4 MS + 5 mg/l picloram + (0; 0,3; 0,6;
0,9) mg/l BAP + 20 g/l sucrose + 2,8 g/l gelan; pH
5,8) sau 4 tudn va tao cdy hoan chinh trén méi
truong MS sau 3 tudn. Mau dugc nudi dudi dnh sang
dén neon voi cuong do chiéu sang 3000 lux, thoi
gian chiéu sang 14 — 16 gid/ngay, nhiét do phong
nudi cdy 25 + 2°C.

Huén luyén ciy ngodi nha lwgi

Céy sin tai sinh hoan chinh ¢ s6 & 16n hon 2
1&, 14 xanh d4m, chidu cao dat 3 — 5 cm dugc chuyen
ra trong trén gia thé TN1 (Vién Nong hoa Thé
nhudng) va triu hun theo ty 18 6 : 4, tudn du tranh
4nh sang truc xa va cham soc ¢ diéu kién cung cip
day du nudce va dinh dudng.

Xir Iy 56 liéu

Tt ca céac thi nghiém dugc thyc hién 50 mau/lan, lap
lai 3 lan/ thi nghiém. Cac s0 li€u dugc xir ly bang
phan mém Excel 2013.

KET QUA VA THAO LUAN

Ket qua nghién ctru tao moé seo tir cac nguon vit
liéu khac nhau & ciy san

Theo nhiéu nghién ciru, nguyén ligu thuc vat
dung dé nghién ciru hé thong tai sinh cay sén in vitro
rit da dang, c6 thé tur thuy 14 non (Li ef al., 1998), tir
dinh chdi cua cdy con (Zhang., 2000; D5 Xuan
Ddng et al., 2012), tir chdi nach (Evavs et al., 2015;
Nguyén Vin Dong er al., 2014), tir manh 14, chdi
dinh va chéi nach (Bull ez al., 2009).

Két 'qua nghién ctru thé hién Bang 1 cho thay
cas gidng san déu phat trién hinh thanh mé seo
tot khi nudi cdy trén moi truong co bd sung 2,4-D,
picloram va dit mau trong. tHi. Tuy nhién, ty 1¢
hinh thanh mé seo cia 5 gidng sin nghién ctru tir
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dinh chdi, 1a non, cudng 14 & cic giéng sin khac
nhau 1a khac nhau va c¢6 su khac biét & hai moi
truong nudi cay CP va CD (Bang 1). Két qua nay

ciing phu hgp véi nghién ciru cua Doan P}}uong
Thuy va Bui Trang Viét (2006); Do Xuan Dong et
al., (2012).

Bang 1. Anh hwéng clia ngudn nguyén liéu va mdi trworng dén kha ndng tao mé seo (sau 3 tuan).

Moi Nguyén Ty Ié hinh thanh mo seo (%)
truong ligu s1 s2 s3 s4 s5
La non 100+ 0 896+ 0,44 88,6+ 0,43 90,0+ 0,44 992+ 0,49
cP Dinh chéi 100 0 97,5+ 0,48 87,2+ 0,4 90,2+ 0,45 100 0
Cubdng la 72,3+ 0,35 69,7+ 0,34 64,8+ 0,32 551+ 0,27 62,3+ 0,31
La non 100+ 0 90,3+ 0,45 864+ 0,43 82,1+ 0,41 97,2+ 0,48
CD Dinh chéi 100+ 0 92,1+ 0,46 889+ 0,44 843+ 0,42 100+ 0
Cubdng la 706+ 0,34 68,7+ 0,34 63,1+ 0,31 523+ 0,26 60,1+ 0,30

Mot sd nghién ctru ve tai smh truc tlep & cay sén
cho thay la non ctia mot s0 glong sén c6 kha nang tao
chdi tt (Bull ef al, 2009; Nyaboga et al., 2015). Vi
vdy, 1a non ciia mot s gidng sin dia phuong da duoc
chiung t6i st dung dé nghién ctru sang loc ngudn
nguyén liéu thuc vat phu hop cho tai sinh cay tir mo
seo. Két qua thu dugc cho thiy ty 18 tao mé seo tir 14
non ¢ 5 gidng sin nghién ctru trén méi trudng nudi
céy CP va CD sau 3 tudn cho ty 1& 82,1 — 100% va cao
nhit & giéng san S1 (100%). Ngoai 14 non, ngudn
nguyén lidu 1a dinh chdi cho két qua ty 1 tao mo seo
trén 2 moi trudng nudi cdy ¢ ca 5 giéng sin sau 3 tudn
déu dat ty 18 rét cao (87,2 — 100%). Dic biét ¢ 2 gidng
S1 va S5 ty 1é tao mé seo 1a 100%. Tuy nhién, khi
nghlen ctru tao md seo dua trén nguon vat heu cuong
14 két qua thu dugc ty 1€ tao mo seo tir ngudn vit ligu
nay thip hon kh nhiéu khi so sanh véi 4 non va dinh
chdi, ty 1& thu duoc 1a 55,1 — 72,3% (trén moi trudong
CP) va 52,3 — 70,6 % (trén moi truong CD), md seo
chit yéu hinh thanh ¢ 2 dau cudng va c6 mau nau den,
u6t, nhot. Bén canh do, tde d9d sinh trudng ctia mo seo
tir cubng 14 cham, kém hon so véi tc do sinh truong
tir 14 non, dinh chdi. Do sy sinh truéng kém cta mod
seo cudng 14 nén chung t6i khong lwa chon ngudn
nguyén liéu nay dé tién hanh cac thi nghiém tiép theo.
Twong tu, khi nghién ctru gidng sin TMS 60444 va
TME 14 ciing nhan thiy dinh sinh truong va choi
nach khi nuéi cdy trén méi truong bd sung 10 mg/l
picloram thich hop cho qua trinh tao mé seo va giam
di su tich luy cac mo seo dé hong (Bull et al., 2009;
Nyaboga et al., 2015).

L4 non, dinh chdi sau khi dugc cam ung mo s¢o
héau hét cac khdi mo co6 mau tréng kem, vang tuoi, mo
seo m&i hinh thanh 14 nhitng hat nho li ti va xdp co
mau tring, vang nhat, sinh truéng tt trén moi truong

CP nhung ¢ méi truong CD mo sgo lai c6 mau nau,
u6t, nhét, sinh truéng kha. Bén canh do, tbc do sinh
truéng cua md seo tir cuéng 14 chdm hon so véi tde do
sinh truong tir 14 non, dinh chdi, mé seo chu yéu hinh
thanh ¢ 2 diu cudng va c6 mau nau den, uét, nhét. Do
do, ching t6i khong lyra chon ngudn nguyén lidu nay
dé tién hanh cac thi nghiém tiép theo.

Tir cac két qua nghién ctru trén cho thay, nguyén
liéu phit hop nhit dé tao md seo & cac giéng san dia
phuong 14 dinh chdi, ty 1& tao m6 seo dat > 80%, mod
seo sinh truong, phat trién tot. Moi truong CP (MS
bd sung 10 mg/l Picloram) 1a phu hop dé danh gia ty
1¢ tir md seo phat sinh phdi soma & cac budc tiép
theo (Hinh 1).

Anh huwéng cia chit diéu hoa sinh trwéng
(Picloram va IBA) den kha ning phat sinh phoi

O thi nghiém nay, mé seo tir dinh chdi cua 5
giéng sin thu dugc trén moi truong CP sau 3 tuan bét
dAu xuat hién phoi ¢ giai doan dau tién dugc chuyén
lén moi truong Cl,4. Trong d6, thanh phin moi
truong CI gdm: MS + 5mg/l picloram + (0,1; 0,2; 0,3;
0,4) mg/l IBA + 20 g/l sucrose + 2,8¢g/1 gellan. Chiung
t6i thu dwoc két qua nhu trong Bang 2.

Trong nghién ciru, hau hét cic giéng sén c6 xu
thé tdng dan ty 1€ tao phdi soma sau 4, 6, 8 tudn va
dat cao nhét ¢ tuan thir 8. Tuy nhién ty 1¢ phoi soma
& cac cong thirc ¢6 bd sung IBA 1a khac nhau.

Gidng sin Slva S5 co ty 1& tao phdi soma cao
nhét trén moi truong Cl, la: 76,4% va 80,4%. Khi
ndng d¢ IBA ting lén 0,3 — 0,4 mg/l, kha ning tao
phoi bit dau co xu hudéng giam xubng 68,1% —
50,2% (S1) va 72,1% — 69,3% (S5). Tuong tu, &
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giéng S2, S3, S4, ty 1¢ tao phoi dat cao nhit (41,1 —
60,3%). Tuy nhién, day 14 ty 1& kha thap khi so sanh
v6i 2 gibng S1 va S5. Pic biét thip hon kha nhidu
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khi s0 v6i giéng KM 94, KM 140 va TMS 60444 ciia
mdt s6 nghién ctru trude day (D6 Xuan Dong ef al,
2012; Nguyén Vin Dong et al., 2014).

Bang 2. Ty |& m6 seo phat sinh phdi trén méi trwéng Cliy (sau 4, 6, 8 tuan).

Tén giéng Moi treong Ti 1é tao phoi (%)
4 tuan 6 tuan 8 tuan
cly 20,6 + 0,11 43,8+0,20 61,2 £ 0,30
Ch 34,9 +0,17 57,3+0,28 76,4+ 0,38
1 Ch 23,7 +0,11 442 +0,.22 68,1+ 0,34
Cl, 30,6 £ 0,15 459+0,.23 50,2 + 0,25
cly 17,2 0,08 38,6 £ 0,19 59,7 + 0,29
Ch 21,4 +0,12 55,3 + 0,27 60,3 + 0,30
S2 Ch 22,6+ 0,11 40,2 +0,20 58,2 + 0,27
Cl, 25,4 +0,12 35,1+ 0,17 50,0 + 0,23
cly 153+ 0,23 29,6+ 0,18 41,1034
Ch 16,4 + 0,15 32,5+ 0,26 445019
S3 Ch 18,9 + 0,21 37,7 +0,21 46,8 +0,25
cl, 20,5+ 0,33 40,2+0,18 52,2 +0,38
cly 18,1 £ 0,22 33,4+ 0,22 49,7 +0,37
Ch 21,9 + 0,34 38,7 £ 0,11 50,2 + 0,26
4 Ch 24,6 +0,18 40,5+0,19 53,4 +0,13
cl, 22,8 +0,21 413+025 55,5 + 0,35
cly 25,8+ 0,12 56,2 + 0,26 69,7 + 0,34
Ch 30,4 £ 0,15 69,3 + 0,33 80,4 + 0,41
S5 Ch 35,2017 66,3 + 0,32 72,1+0,35
cl, 33,4+ 0,16 60,1 + 0,31 69,3 + 0,32

Khi ting néng d6 IBA lén 0,4 mg/l ching tbi
nhén thay kha nang tao phoi soma c6 xu huéng giam
va didu nay co thé 1y giai ring nong do auxin qua
cao di gdy trc ché qua trinh phéan chia khung té bao
hodc diéu kién nay c6 thé da gay ra mot phan tmg
stress & cac té bao gay kim hdm ciing nhu lam giam
kha nang tao phoi soma. Co 1€ do chinh sy ting
auxin va cytokinin ndi sinh ¢ giai doan nay da giap
cho sy phat trién phoi tang cao. Két qua nay phi hop
v6i cac nghién ctru khac (Vii Van Kién, Nguyén Du
Sanh, 2011; D5 Xuén Ddng et al, 2012; Nguyén
Vin Dong et al., 2014).

Song song voi viéc nghién ciru ty 1€ tao phoi
soma ¢ 5 giéng san (Hinh 2) chung t61 da quan sat,
danh gia dic diém mo seo phdi hoa & cac do tudi
khac nhau sau 4, 6, 8 tudn. O giéng san S1 khdi mo
mau xanh nhat, tua dai, chudn bi chuyén sang giai
doan kéo dai tao thanh cay, S2 va S5 ¢ tudn thi 6
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khéi mé vang tuoi, cac té béo khong déng nhit vé
hinh dang va kich thudc; gidng S3 va S4 khdi mé c6
mau trang kem, hinh dang tua ngan mé ¢on non.
Cac khdi mé van ¢6 xu huéng tang dan & tudn 4,6,8
va sang tuan thir 8 ty 1¢ tao phoi ¢ céc khdi mo dat
cao nhat & mdi cong thirc thi nghiém va mdi glong
Thoi diém nay mo da chuyen mau nau dam & giong
S1 va S5, ¢6 nhiéu dich nhay, khong c6 hién tugng
gia tang kich thugc; ba giong con lai S2, S3 va S4
con xuat hién mau nau, ddm den va khé dan. Nhu
vay, ty 16 mo seo c6 kha nang phat sinh phoi dat cao
nhit & giéng S1 va S5 (76,4 — 80,4%) va thip nhét &
gidng S3 (34,5%) sau 8 tudn .

Két qua tao ciy con tir phdi soma

Nhimg cum phoi truong thanh s& duoc chuyén 1én
mdi truong thich hop aé kich thich phdi soma nay
mam. Sau khoang 8 — 10 tuan trén moi trudng nuoi cay
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cum phoi hoa bt dau bat chdi, lac nay chdi that xuat
hién va phét trién nhanh. Tuy thugc vao thanh phan méi
trudng bd sung cac chét thude nhom cytokinin khac
nhau, mdi khéi md seo phdi hoa co thé tao tir 2 dén
nhiéu chdi sau khoang 4 tudn (Bull et al., 2009). Diéu
ndy chimg t6 cac gidng sin dia phwong ciing c6 kha

Bang 3. Ty |& phdi soma tao cay con (sau 4 tuan).

nang tai sinh thong qua con duodng phdi soma va kha
nang tai sinh nay rat tot, thé hién & chd cac chdi tao
thanh co hinh thai binh thudng, sinh truéng phat trién
manh. Trén ca 5 gidng S1, S2, S3, S4 va S5 cic cum
phdi soma déu co ty 1é nay mim nhat dinh & tét ca cac
cong thirc thi nghiém (Bang 3).

Ty lé phoi soma tao thanh cay con (%)

Moi trwong Gibng

S1 S2 S3 S4 S5
CN; 23,6 £0,18 20,3+0,10 19,2+ 0,34 20,1 +£0,22 32,0+0,16
CN, 68,7 £ 0,30 40,0 £ 0,19 25,6 +£0,17 28,4 £ 0,11 81,0 £ 0,40
CN; 39+0,19 32,6 £0,16 33,8+0,12 32,7 £0,31 41,7 £0,20
CN,4 27 +0,13 30,8 +0,15 29,2+0,28 35,5+0,24 38,1+0,19

Gidng S5 ¢ ty 1é phoi soma tao thanh cdy con
cao nhit dat 81% & néng d6 0,3 mg/l BAP so voi
mbi truong khong bd sung BAP 1a 32,0% va twong
tu trén giéng S1, S2 ty 1& phdi soma tao thanh cdy
con khi bd sung 0,3 mg/l BAP lan luot 1a: 68,7% va
40%. Tuy nhién, ¢ 2 gidng S3 va S4 ty 16 tao ciy con
thip (25,6 — 28,4%). Bén canh d6, khi ting ndng do
BAP 1én 0,6 mg/l va 0,9 mg/l ching toi nhan thay ti
1€ cum phoi trudng thanh tao cdy con c6 xu hudng
giam. Cu thé: Tir 68,7% xudng 39% va con 27% o
gidng S1; & gidng S2 giam tir 40% xubng 32,6% va
& gidng S5 tir 81,0% xubng 38,1% nhung gidng S3
tang lén 33,8% ¢ moi truong CN; va S4 tang 1én
35,5% trén moi truong CN,. Nhur vay, nong do BAP
khong ty 1¢ thuan véi ty 18 bat chdi, nong do BAP
tang nhung ty 1¢ bat chdi khong ting ma con giam &
3 giéng S1, S2, S5; tang nhe ¢ S3, S4 nhung lai gdy
bién di mau chdi, 1am anh huéng dén qua trinh hinh
thanh cay sén.

Tom lai, 6 5 giong san dugc nghién ctru da co su
sai khac vé ty 1€ ndy mam thanh cdy con tir phoi

soma truong thanh ¢ cing ndng do BAP 0,3 mg/l
(25,6 — 81,0%). Trong d6, gibng S5 c6 ty 1& nay
mam thanh cdy con cao nhat dat 81,0%, sau do 1a
gidng S1 ¢o ty 1¢ nay mam 1a 68,7%, kém nhit 1a S3
14 25,6% va chu yéu la cac chdi don.

Kha nang tao ciy hoan chinh va ra cay

Tir nhitng két qua di nghién ctru cho thdy, cac
chdi sin tai sinh tir 5 gidng S1, S2, S3, S4 va S5 dat
chidu cao tir 1,5 cm dén 2,0 cm dugc chuyén sang
mbi truong MS dé tao r& sau 3 tuan nudi cdy, kha
ning ra ré nhanh va dat ty 1¢ hon 80% trén ca 5
gidng sau 2 tuin va dat 100% sau 3 tuan. S6 lugng ré
dao dong tir 2 dén 3 r&/chdi, dai 3 - 5 cm/ré. Nhiing
cong thirc thi nghiém moéi truong MS c¢b bd sung
chat DTST chdi cdy san van ra ré bat du tir tuan thir
2 nhung s6 lugng ré it, map va ngén. Nhu vay, cdy
sdn phil hop vai ra ré trén méi truong MS khong can
b sung chat diéu tiét sinh truong.

Kha néng tai sinh thanh cdy hoan chinh tir md seo
phéi hoa dugc thé hién trén Bang 4:

Bang 4. Kha nang tai sinh thanh cay hoan chinh tr mé seo phoi hoa.

Cac chi tiéu theo doi

Giéng Cum mo6 seo phéi hoa Thoi gian xudt hign  Thoi gian xudt hign Ty 18 tai sinh cay
choi (ngay) ré (ngay) hoan chinh (%)
s1 150 20,7 56,3 61,67
S2 150 24,3 64,2 35,33
s3 150 28,9 67,5 21,20
s4 150 27,1 62,8 24,54
S5 150 23,8 58,7 60,36
Trung binh 25,0 62,9 40,62
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Hinh 1. M seo tir cac ngudn nguyén liéu khac nhau. A1, A2, A3: Manh 14, cubng va dinh chdi cy trén moi treong tao mod
seo CP; B1, B2, B3: M6 seo cla Ia, cuong va dinh choi trén moi treong CP sau 3 tuan nudi cay.

Hinh 2. Cac khbi md seo phan hoéa cac giai doan md phoi khac nhau & 5 giéng sén thi nghiém (sau 6 tuan); A: S1; B: S2; C:
S3; D: S4; E: S5; 1 bar: 0.1 cm.

Hinh 3. Chdi va cay san tai sinh tlr md seo phdi héa. A: cum phdi dang ndy mam; B: cay con; C: cay san trén mai trwdng ra ré.
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Cac cum md seo phdi hoa tir 5 gidng san nghién
ctru khi dugc nuoi cay trong moi truong kich thich
phoi soma nay mam trén moi truong MS b6 sung
0,3mg/l BAP déu co kha nang bat chdi sau 20 — 29
ngay. Tuy nhién, trong s6 750 cum md s¢o phoi hoa
& chc gibng sin chung t0i nhén thiy s6 choi khong bi
bién di, phat trién tdt, trung binh dat 40,62% va cac
chdi nay tiép tuc duge chuyén dén moi trudng ra ré
MS. Sau khoang 56 — 63 ngay re bat dau xuat hién tir
cac chodi phat trién t6t & cac glong sdn nghién cru, ty
1€ tai sinh cdy hoan chinh tur 21,20 — 61,67% (Bang
4). Két qua nay phu hop vé6i nghién ctu cia Do
Xuan Pong et al, (2012) va cao hon nhiéu khi
nghién ctu trén gidng KM140 cua Nguyén Vin
Dong et al., (2014).

Cay san hoan chinh dugc dua ra khoi phong
thi nghiém dé cay con dan thich nghi véi diéu kién
tuy dudng bing cach trong trong gia thé TNOI va
trAu hun véi ti 1& 6:4, tranh 4nh sang chiéu truc xa
va chim soc cdy & diéu kién cung cap day du nuée
va dinh dudng. Ty 1& cdy sbng, sinh truong va
phat trién t6t khi ra vuon wom trung binh & céac
gidng dat 95%.

KET LUAN

Ngudn vat ligu phu hop cho cac gidng sin tao
phoi soma la dinh chdi va gidng S1 dat ty 1¢ tai sinh
cdy hoan chinh cao nhat trong 5 gidng nghién ctru
(61,2%). Mo6i truong thich hop tao mo seo 1a moi
truong MS bd sung 10 mg/l Picloram (CP). Mbi
truong tao phdi thich hop 1a méi truong MS bd sung
5 mg/l picloram va 0,2 mg/l IBA (Clz)' Modi truong
kich thich phoi soma nay mam 1a méi truong MS bd
sung 0,3 mg/l BAP (CN ) Mbi truong tai sinh cay
hoan chinh la MS bo sung 1 mg/l CuSO,. Gia thé
thich hop dé ra cdy sén ¢ vuon wvom la: Gia thé TN1:
trau hun véi ty 1& 6:4. Ty 1& cay séng khi ra vuon
wom trung binh & cac gidng dat 95%.

Loi cam on: Cong trinh dwoc hoan thanh voi sy
ho tro' kinh phi cua dé tai: “Khai thac va phan lap
nguon gen co san cua tap doan giong sdn Viét Nam
nham phat trién cdc giong san ¢é khd ndng chong
chiu bénh va ndng sudt cao bang cong nghé gen”
thuée nhiém vu hop tic quoc té vé khoa hoc va
cong nghé. Cac thi nghiém nay dwoc thuc hién tqi
Phong Céong nghé té bao thuc vat, Vién Cong nghé
sinh hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.
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STUDYING ON REGENERATION OF SEVERAL CASSAVA VARIETIES (MANIHOT
ESCULENTA CRANTZ) VIA FRIABLE EMBRYOGENIC CALLUS

Nguyen Thi Minh Hong"?, Nguyen Thi Hoai Thuong', Pham Bich Ngoc', Chu Hoang Ha'

!Institute of Biotechnology, Vietham Academy of Science and Technology
’Hong Duc University

SUMMARY

Cassava (Manihotesculenta Crantz) is considered as one of the most important food crops which has high
economic value in many areas. It is very neccessay to perfect the cassava regeneration protocol for genetic
transformation purpose. In this study, cassava regeneration via friable embryogenic callus (FEC) from tip bud,
young stem, pieces of leaf had been optimized in five cassava varieties which were planted in Vietnam including
KM 140 (S1), NgheAn white cassava (S2), Lang Son red cassava (S3), HoaBinh high — yield cassava (S4) and
Huay Bong (S5). The results indicated that on MS medium supplemented with 10 mg/1 Picloram, the proportion
of callus formation was very high, reached from 90 to 100%. In the case of using tip buds, after three weeks, calli
were transferred to MS medium adding 5 mg/l picloram and 0,2 mg/l IBA. The proportion of FEC formation
reached 41,1 — 80,4 % after 8 weeks of cultivation in all studied Cassava varieties. The samples were transferred
to MS medium adding 0,3 mg/l BAP to elongate shoots in 4 weeks. The highest regeneration rate belonged to S1,
and was 61,67%. Three weeks after shoot transferring on MS medium, the complete seedlings were grown in
substrate which was composed by TNO1 and husk hun with ratio of 6:4 in greenhouse. As a result, the rate of
survival plants reached to 95%. The process of regeneration of cassava through embryonic calli could be applied
for the improvement of desired cassava varieties by method of genetic engineering.

Keywords: Callus, cassava, FEC (Friable embryogenic callus), fragment of leaf, tip bud, young stem.
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