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NGHIEN CUU KHA NANG TAI SINH CAY LUA TU PHOI CUA TAP POAN CAC
GIONG LUA VIET NAM NHAM PHUC VU CHO CONG TAC CHUYEN GIEN

Trong tinh hinh dan s6 ngay cang gia tang,
dién tich dat canh tic ngay cang thu hep va su
thay déi khi hau toan cdu dang dién bién theo
chiéu huéng xdu cho viéc phat trién nong
nghiép. Pinh hudng chuyén gen thuc vat dang 1a
gidi phdp duy nhat nham ting ning suét, chat
lugng, stic chong chiu cay trong; giam cong lao
dong, chi phi st dung thudc trir sau héa hoc, cai
thién moi truong va tang cuong sic khoé loai
nguoi [5]. Mot trong nhitng tré ngai dang lam
giam hiéu qua trong dinh huéng chuyén gen
thuc vat 1a ching ta chua c¢6 nhiéu quy trinh
nuoi cdy in vitro trén cdc giong va cac doi tuong
cdy trong khac nhau. Ngay ca trén cay lda dugc
xem la d6i tuong cay trong dé tdi sinh thi hau
hét cac nghién ctu hoan thién quy trinh nuoi
cély in vitro trén thé€ gidi ciing chi tap trung vao
mot s6 giong nhu Nipponbare, Tainung 67,
Azucena, Kasalath, IR8, IR24, IR36, IR64,
IR72, Nan Jin, Xin Qing, Pusa Basmati 1 [3, 4,
6, 8, 9]. O Viét Nam, ngay tir nhitng nam cudi
cta th€ ky 20 di c6 kha nhi€u nghién cdu nuoi
cdy in vitro trén cac giong lia v6i muc dich tao
dong thuan va tng dung cho dinh huéng chuyén
gen bang phuong phdp ban gen [1, 2]. Tuy
nhién, cac nghién cttu d6 khong ti€p tuc phat
trién va diac biét nhitng nam gin day, khi ma
dinh huéng chuyén gen vao lda thong qua vi
khudn dang phat huy hiéu qua thi khong c6
nhiéu nghién ctu chuyén sau vé linh vyc nay.
Chua c6 nghién cdu tham do téng thé vé kha
nang tdi sinh cta tap doan cac giong lia Viét
Nam. Vi vay, viéc hoan thién cic quy trinh nuoi
cdly in vitro cua cac giong lia Viét Nam c6 kha
nang tdi sinh cao s€ rat cé y nghia gidp chiing ta
chuyén truc tiép cic gen quy vao cic do6i tuong
giong cay trong ma khong can cdc phép lai sau
qud trinh chuyén gen va tr d6 tang cudng hiéu
qua trong dinh huéng chuyén gen thuc vat. Xuat

CAO LE QUYEN, LE KIM HOAN,
LE HUY HAM, PHAM XUAN HOI

Vién Di truyén nong nghiép

phat tir thuc t€ trén, ching toi ti€n hanh nghién
cliu tiém nang tdi sinh cua cdc giong lda Viét
Nam va tién t6i hoan thién cac quy trinh nuoi
cdy in vitro trén cdc giong lia c6 kha nang tai
sinh cao phuc vu cong tdc chuyén gen thuc vat.

I. PHUGNG PHAP NGHIEN CUU

1. Vatliéu
a. Giong liia

D¢ thuc hién nghién cttu ndy chidng toi tién
hanh nghién cttu tiém nang tdi sinh cla tap doan
59 giong lia Viét Nam. Tat ca cac giong c6 ly
lich duoc cung cép boi Trung tdm Tai nguyén
Thuc vat Vién Khoa hoc nong nghiép Viét Nam
va dugc chia thanh 3 nhém: nhém gioéng phé
bién trong san xuét (tit 1 dén 26), nhém giong
chiu han (tir 27 dén 53), nhém giong chat luong
cao (tr 54 dén 59). Danh sich giong cu thé dugc
trinh bay & bang 1.

b. Moi truong tao callus

Str dung hai loai moi trudng co ban: N6-D
(Chu va cs., 1975) va MS (Murashige and Skoog,
1962) [7] v6i nong do 2,4-D dao dong tir 1,5 - 2,5
mg/1, ti 1¢ muoi MS dao dong tir 0,5 - 1,5. Cu thé
nhu sau: N6-D: N6-D + 2 mg/l 2,4-D + 0,8% aga
+ 3% saccharose; MS1: MS + 1,5 mg/l 2,4-D +
0,8% aga + 3% saccharose; MS2: MS + 1,7 mg/l
2,4-D + 0,8% aga + 3% saccharose; MS3: MS +
2 mg/l 2,4-D + 0,8% aga + 3% saccharose; MS4:
IxMS + 2,5 mg/l 24-D + 0,8% aga + 3%
saccharose; MS5: 1/2xMS + 2 mg/l 24-D +
0,8% aga + 3% saccharose; MS6: 3/2xMS +
2mg/l 2,4-D + 0,8% aga + 3% saccharose.

c. Moi truong tdi sinh cdy
St dung moi trudng MS b6 sung BAP,
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kinetine (0,5; 2 mg/l), casein (0,1 mg/l), cu thé
nhu sau: MS7: MS + 2 mg/l BAP + 0,5 mg/l
kinetine + 0,7% aga + 3% saccharose + 15%
nudc dira; MS8: MS + 2mg/l BAP + 0,5 mg/l
kinetine+ 0,7% aga + 3% saccharose + 15%

nudc dua + 0,1 mg/l casein; MS9: MS + 0,5
mg/l BAP + 2mg/l kinetine + 0,7% aga + 3%
saccharose + 15% nudc dua; MS10: MS + 0,5
mg/l BAP + 0,5 mg/l kinetine + 0,7% aga + 3%
saccharose + 15% nudc dira.

Bdng 1
Danh sach tap doan cac giong lia cua Viét nam duogc khao sat trong nghién citu
STT Giong STT Giong STT Giong
1 IR 64 21 C70 41 Cu cong
2 VN 10 22 C71 42 Khdu cham lugng
3 Q5 23 bV108 43 Khi gia
4 Té&m ap be 24 Nép 9603 44 Pé do
5 Xi23 25 bB 6 45 Loc nghé
6 Khang dan 18 26 bB06 46 Lda do Nghé An
7 Nép IR 352 27 Khau le 47 AC5
8 LT2 28 Té do 48 Cuom dang 1
9 LC93-1 29 Lua té nuong 49 Cuom dang 2
10 LC93-4 30 Lia doi 50 Lia ngoi
11 1 Bp 31 Lda l6c do (té) 51 Ngoi tia
12 Nép 87 32 Héo dang 1 52 Gz-1368
13 Nép 97 33 Tri tri do 53 Chanh trui
14 DT10 34 Lua dé dang 2 54 Huong Thom sé 1
15 DT13 35 Mipoléla 55 Bac thom s6 7
16 X21 36 Ble ma mua 56 T4am xoan 1
17 NX30 37 Ble xa 57 Tam tiéu
18 13/2 38 Mong lu 58 T4m xoan 2
19 | Moc tuyén 39 | Ngo muong moi 59 | Bao thai lin

2. Phuong phap

Hat lda béc vé duoc xir 1y bang céch rira
nudc cét 2 1an, ngam va lac nhe trong con 70%
thoi gian 1 phut, trong H,0, 15% thoi gian 15
phit, sau d6 rlra bang nudc cét khu trung 4-5
lan. Hat khtr tring dugc dua nuoi trén moi
truong tao callus trong t6i & 28°C. Sau 2 tuan
nuoi cay, cac callus dugc chuyén sang moi

2 callus tao thanh

trudng tai sinh va nuoi trong diéu kién nhiét do
25°C, do 4m 50-70%, thoi gian chi€u sdng 16
h/ngay & cuong do 3000 lux.

Viéc danh gid kha nang hinh thanh callus
cta tap doan giong lda khao sat dugc ti€n hanh
sau 2 tuan nuoi cay trén moi truong tao callus.
Tiung giong lia duge danh gia dinh lugng theo
céc chi tiéu sau:

Ty 1é tao callus (%) =

Tur két qua danh gid dinh lugng kha nang
hinh thanh callus cta timg giéng, ching toi chia
kha nang hinh thanh callus thanh 5 cap do khac
nhau: khong tao callus (-), ty 1é tao callus du6i
30% (+), ty 1¢& tao callus dudi 60% (++), ty 1&
tao callus dudi 80% (+++) va ty 1& tao callus

Ty 1€ hinh thanh chéi (%) =
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x 100%

2 miu dua vao

trén 80% (++++).

Viéc danh gida kha nang tdi sinh cua tap
doan giong khao sat dugc tién hanh sau 3 - 4
tudn nuoi cdy trén moi truong tdi sinh. Ting
giong lia dugc danh gia dinh luong theo cong
thic sau:

> hinh thanh chéi

2 callus dua vao x 100%



Tur két qua danh gia dinh lugng kha nang tai
sinh cay cua timg giong, ching toi dua ra 3 cap
do khac nhau cua kha nang tai sinh cay: ty 1¢ tai
sinh cay trén 30% (+), ty 1& tdi sinh cay trén
60% (++), ty Ié téi sinh cay trén 80% (+++).

IL KET QUA VA THAO LUAN

1. Kha nang hinh thanh callus cua tap doan
59 giong laa Viét Nam

Két qua thi nghiém danh gid kha nang tao
callus cua tap doan giong lia Viét Nam trén moi
truong N6-D va cdc moi truong MS duoc trinh
bay cu thé & bang 2.

Bdng 2
Kha nang hinh thanh callus cua tap doan 59 giong lia Viét Nam
MT MT
N6-D | MS1 | MS2 | MS3 | MS4 N6-D | MS1 MS2 MS3 | MS4
Giong Giong
1 - - - - - 31 - - - - -
2 - + + ++ + 32 - - - - -
3 - + + ++ + 33 - - - + -
4 - - - - - 34 - - - + -
5 - + + ++ + 35 - - - - -
6 - + + ++ + 36 - - - + -
7 - + + ++ + 37 - + + ++ +
8 - - - - - 38 - - - ++ -
9 - - - - - 39 - - - - -
10 - - - 40 - - - - -
11 - - - - - 41 - - - - -
12 - - - - - 42 - - - - -
13 - - - - 43 - - - - -
14 - + + ++ + 44 - - - - -
15 - + + ++ + 45 - + + ++ +
16 - + + ++ + 46 - + + ++ +
17 - - - + - 47 - - - + -
18 - - - + - 48 - - - + -
19 - - - - - 49 - - - + -
20 - + + ++ + 50 - +++ | | |
21 - + + ++ + 51 - +++ ++ ++ ++
22 - + + ++ + 52 - - - - -
23 - - - + - 53 - | | +
24 - - - - - 54 - + + ++ +
25 - - - - - 55 - + + ++ +
26 - + + ++ + 56 - - - - -
27 - + + ++ + 57 - - - - -
28 - - - - - 58 - - - - -
29 - - - + - 59 - - - - -
30 - - - - -

Trong tong s6 59 giong dugc nghién ctiu c6
32 giong c6 kha nang hinh thanh callus va 27
giong khong hinh thanh callus. Trong s6 32
giong c6 kha nang hinh thanh callus, 19 giong
c6 ty 1 hinh thanh callus tir 30 - 60%, mot ty 1é

hoan toan c¢6 thé t6i uu hda thanh quy trinh nuoi
cdy in vitro dé chuyén gen truc ti€p; dac biét c6
2 giong (Lda ngoi va Chanh trui) c6 ti 1& hinh
thanh callus tuong tng 1a 98% va 91%, mot ty
1¢ dugc xem 1a rét cao so véi céc ty 1& duge cong
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bo. Diéu thu vi 1a ty 1& giong c6 kha nang hinh
thanh callus dugc phan bo kha dong déu & ca 3
nhom giéng. Cu thé, nhém giéng phé bién trong
san xuat 1a 15 trong s6 26 giong, nhém chiu han
la 15 trong s6 27 giéng va nhoém chat lugng cao
la 2 trong 6 giong. Véi ty 1& hon 52% s6 giong
trong tap doan giong khao sat c6 kha nang hinh
thanh callus va su phan bg ty 1&é & 3 nhém nhu
trén cho ta di dén két luan: Genotype anh hudng
truc ti€p dé€n kha nang hinh thanh callus v viéc
nghién cttu quy trinh nuoi cdy in vitro cho ting
giong lda phuc vu dinh huéng chuyén gen sé rat
¢6 y nghia trong viéc tang cuong hiéu qua cla
dinh huéng chuyén gen thuc vat.

R4t nhiéu nghién ctu & nuGe ngoai st dung
moi truong N6-D cho viéc hinh thanh callus,
dac biét v6i cac giong lda Japonica [6, 8, 9].

Trong nghién cttu nay, mac dau tap doan giong
lda khao sat c6 ca giong Japonica va Indica
nhung trong thi nghiém khao sat khong c6 mot
giong nao c6 kha nang hinh thanh callus trén
moi trudng N6-D. Tu két qua & nghién citu nay
két hop v6i két qua cac nghién ciu trude day &
Viét Nam vé moi trudong stt dung trong nghién
ctiu tao callus, ching to6i di dén khuyén cédo st
dung modi truong MS trong viéc tao callus véi
cac giong lda Viét Nam.

Hau hét cac giong lia c6 kha nang hinh
thanh callus cho ti 1€ hinh thanh callus cao nhat
6 nong do 2,4-D la 2 mg/l. Tuy nhién, mot s
giong trong nhom giong lda chiu han cho ti 1&
hinh thanh callus cao nhit & nong do 2,4-D la
1,5 mg/l (vi du giong Ngoi tia va giong Chanh
trui - hinh 1).

Hinh 1. Sy hinh thanh Callus sau 12 ngay cay trén hai loai méi truong N6-D va MS

A. Giong Loc nghé trén moi truong N6-D; B. Giong Lia ngoi va Chanh trui trén moi truong MS.

Dai véi cay trong, cic chat vo co dong vai
tro rat quan trong. Mu6i khoang la thanh phan
khong thé thi€u trong cdc moi trudng nuoi ciy
mo t&€ bao thuc vat. Ham lugng khodng trong
moi truong anh hudng t6i cac hoat dong sinh 1y
cia mo. Pé tim hiéu cong thiic moi trudng
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khodang phtt hop cho su hinh thanh callus cua tap
doan giong khao sat, chiing toi st dung 3 cong
thic moi truong khoang véi thanh phan mu6i
khoang 1/2xMS, 1xMS va 3/2xMS. Két qua
duogc trinh bay & bang 3.



Bdng 3

Su anh hudng cia ham luong muéi dén su hinh thanh callus cua mét so giong laa Viét Nam

MT MT
Giong MSS MS3 MS6 Giong MSS MS3 MS6

2 + ++ + 26 + ++ +
3 + ++ + 27 ++ ++ ++
5 + ++ + 37 + ++ +
6 + ++ + 45 ++ ++ ++
7 + ++ + 46 ++ ++ ++
14 + ++ + 50 ++ ++++ ++
15 + ++ + 51 ++ ++ ++
16 + ++ + 53 ++ +++ ++
20 + ++ + 54 + ++ +
21 + ++ + 55 + ++ +
22 + ++ +

Téat ca 32 giong c6 kha nang hinh thanh
callus trong tap doan giong kha sét cho ti 1¢ hinh
thanh callus cao nhit & nong do mudi khodng
1xMS. Vi vay, moi truong tao callus chita 1xMS

dugc xem la t6i wu cho tap doan 59 giong lda
Viét Nam su dung trong nghién cttu nay.

2. Kha nang tai sinh callus caa tap doan
giong lia Viét Nam

Bdng 4
Kha nang tai sinh tir callus cta tap doan giong lia Viét Nam
.o MT MS7 |MS8 | MS9 | MS10 . MT MS7 MS8 MS9 | MS10
Giong Giong
2 + ++ + + 29 + ++ + +
3 + ++ + + 33 + ++ + +
5 + ++ + + 34 + + + +
6 ++ + + + 36 ++ + + ++
7 + ++ + + 37 ++ ++ + +
14 ++ + + + 38 + ++ + +
15 + ++ + ++ 45 + + + +
16 ++ + + + 46 + + +
17 ++ ++ + + 47 + + +
18 + ++ + + 48 + ++ + +
20 ++ + + 49 + ++ + +
21 ++ + + 50 + + + +
22 ++ + + + 51 et ++ + ++
23 ++ ++ + + 53 ++ +++ + ++
26 ++ + + 54 + ++ + +
27 + ++ + + 55 ++ i + +
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Tap doan 32 giong lda c6 kha nang hinh
thanh callus dugc ti€p tuc nghién ciu kha nang
tdi sinh trén moi trudng MS c6 bé sung BAP,
kinetine (0,5; 2 mg/l), casein (0,1 mg/l) & cic
nong do khac nhau, két qua trinh bay & bang 4.

Tét ca cac giong lia c¢6 kha nang hinh thanh
callus déu c6 kha nang tai sinh. Cu thé trong téng
s0 32 giong nghién citu, 24 giong cho kha nang
tai sinh hon 60%, dac biét c6 3 giong: Ngoi tia,
Chanh trui va Bac thom s6 7 cho kha nang tai
sinh tuong ung 1a 82%, 85% va 81%. Ching to
dinh huéng t6i uu quy trinh nuoi cay in vitro cho

tlng giong lia c¢6 kha nang tai sinh hoan toan cé
thé thuc thi trong dinh huéng chuyén gen.

Ca 4 moi truong st dung trong nghién ciu
déu c6 kha nang tdi sinh cay. Tuy nhién, hau hét
cac giong lda (22/27 giong) cho ti 1€ tdi sinh cao
nhat (trén 60%) v6i moi truong MS8 (MS + 2
mg/l BAP + 0,5 mg/l kinetine + 0,7% aga + 3%
saccharose + 15% nudc dira + 0,1 mg/l casein).
5 trong tong s6 27 giong cho ti 1¢ tai sinh cao
nhat (trén 60%) trén moi truong MS7 (MS + 2
mg/l BAP + 0,5 mg/l kinetine + 0,7% aga + 3%
saccharose + 15% nudc dira).

Hinh 3. Cay tdi sinh tir callus ctia mot s6 giong lda c6 tiém nang
A. Sau 17 ngay tdi sinh: 1. Giong Béc thom s6 7; 2. Giong Loc nghé; 3. Giong Khang dan;
B. Sau 22 ngay tai sinh: 1. Giong Bac thom s6 7; 2. Giéng Loc nghé; 3. Giong Khang dan.

L KET LUAN

Ngoai trir hai giong trong nhém giong lda
chiu han (Ngoi tia va Chanh trui) cho ti 1¢ hinh
thanh callus cao nhat & noéng do 2,4-D la
1,5 mg/l. Con véi cac giong khac, sir dung moi
trudng muéi 1xMS c¢6 bé sung ham lugng
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2 mg/1 2,4-D cho kha nang tao callus t6i uu nhat
& tap doan 59 giong lia Viét Nam.

Moi trudng MS c6 bé sung 2 mg/l BAP,
0,5 mg/l kinetine; 0,1 g/l casein va 15% nudc
dira cho kha nang tai sinh cay cao nhat doi véi
59 giong lda khao sat. Mat khac, c6 4 giong
trong nhém giong lda phé bién trong san xuat va



1 giong trong nhém giong lda chiu han cho kha 3. Aldemita R. R. & Hodges T. K., 1996:

nang tai sinh cao nhat véi moi trudng MS c6 b Planta, 199: 612-617.
su1}g 2\ mg/l BAP, 0.5 mg/l kinetine va 15% 4. Amitabh Mohanty, N.P. Sarma, Akhilesh
nudc dua. K. Tyagi, 1999: Plant Science, 147: 127-137.

Hai giong 1da chiu han (Lda ngoi va Chanh
trui) vd mot giong lda chat lugng cao (Bac thom
s0 7) ¢6 ti 1é tao callus va téi sinh cao dang dugc
ti€p tuc nghién cttu dé hoan thién quy trinh

5. James C., 2005: Global status of
commercialized bitech/MG crops. ISAAA
briefs 34. ISAAA: Ithaca, NY.

chuyén gen truc tiép vao céc giong lia ndy. 6. Seiichi Toki et al., 2006: The Plant Journal,
47: 969-976.
TAI LIEU THAM KHAO 7. Swapan K. et al., 1997: Production and
3 L R _ molecular evaluation transgenic rice plants.
1. Pang Thi Minh Trang va cs., 2000: Nhiing International rice reseach institute.

van dé nghién cdu co ban trong khoa hoc su

song: 695-695. Nxb. Nong nghiép, H' ' Noi. 8. Yukoh Hiei and Toshihiko Komari, 2006.

Plant Cell, Tissue and Organ Culture, 85:

2. Tran Bich Lan va cs., 1997: Két qua 271-283.
nghién cttu khoa hoc 1997-1998: 344-347. 9. Yukoh Hiei, Toshihiko Komari &
Nxb. Nong nghi¢p, Ha Noi. Kumashiro T., 1994: Plant J., 6: 271-282.

STUDY ON PLANT REGENERATION FROM EMBRYO OF A GROUP
INDICA AND JAPONICA VARIETIES OF VIETNAMESE RICE
FOR TRANSFORMATION APPROACH

CAO LE QUYEN, LE KIM HOAN
LE HUY HAM AND PHAM XUAN HOI

SUMMARY

Although, a highly efficient gene transfer method mediated by Agrobacterium tumefaciens was developed
for both Japonica and Indica rice. However, highly efficient transformation apporoach is now facing with
difficulty in in vitro system as there are not many tissue culture protocols for different Vietnamese rice
varieties. Here, we report the callus forming potency and plant regeneration capacity of 59 vietnamese rice
varieties including 26 common varieties, 27 droupt resistance varieties and 6 high quality varieties. At least,
32 rice varieties in a total of 59 surveyed varieties have callus forming potency. Among them, 19 rice varieties
have callus formation rate of 40 - 60%, a variety has callus formation rate of 71% and two varieties have
callus formation rate of above 90%. The 1xMS medium supplementented with a range of 1.5-2 mg/l 2,4D
seem to be optimal for callus forming. All 32 calus forming rice varieties showed plant regeneration capacity.
Out of wich, 24 rice varieties have regeneration score above 60%, specially three rice varieties have
regeneration score of above 80%. The 1xMS medium supplementented with 2mg/l BAP, 0.5 mg/1 kinetine,
0.1mg/1 casein seem to be optimal for plant regeneration. The result is opening a posibility for transformation
protocol development for Vietnamese rice varieties.
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