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SUMMARY

Study affection of some medium components on callus induction from
immature embryos culture of maize germplasm of Vietham

Study to optimize of regeneration system from immature embryos culture plays important role in
gene transformation system using Agrobacterium to maize germplasm of Vietnam. The immature
embryos (12 days after pollination) of two maize genotypes including hybrid variety LVN154 and
inbred line V152N were used to estimate the callus and embryogenic callus induction ability on N6
or MS medium containing different concentration of medium components such as: 2,4-D, AgNOs,
sucrose and agar/phytagel. The results showed that callus induction capacity depended on
genotype and cultured medium. The hybrid variety LVN154 has the rate of inducted callus and
embryogenic callus higher than inbred line V152N. The optimized cultural medium is N6 containing
vitamin, 2mg/l 2,4-D, 10 mg/l AgNQOs, 30 g/l sucrose, 100 mg/l casein hydrolysate, 25 mM L-prolin,
2.5 g/l phytagel, (pH = 5.8). This is most effective medium to callus induction from immature

embryos in both maize hybrid and inbred line.
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I. DAT VAN DE

Mot trong nhfrng ndi dung nghién ctru
lam co so6 cho cong ngh¢ chuyén gen vao té
bao thyc vat nhd vi khuan Agrobacterzum la
xay dung hé thong tai sinh cay Van d¢ trén
dd dugc nhidu tic gida nghién ciu
(Vasil,1987; Fernandez va cs, 1999). Déi voi
hé thong chuyen gen nho Agrobacterium &
céy ngd ciing da duoc mot so tac gia nghién
ctu (Tomes va Smith, 1985; Gordon va cs,
1990), xay dung dugc hé thong tai sinh, trén
co s¢ xac dinh hé thong moi truong, diéu
kién nudi cay t6i uwu, dic biét 1a xac dinh kha
ndng tai sinh cdy cua cac vat ligu. O Viét
Nam da c6 mot s6 cong trinh nghlen clu,
budc dau da dat duoc mot sé két qua (Pham
Thi Ly Thu va cs, 2003; Bui Manh Cuong,

2007...). Tuy nhién, cac cong trinh trén chi
duoc tién hanh trén mot sd vét liéu nhap noi
khong chinh thirc tr nude ngoai. Mt khac,
dé tién t6i hoan thién quy trinh chuyén gen
Vao cay ngb nho Agrobactermm tao ra san
pham cdy ngd chuyén gen cua Viét Nam trén
co so dicu kién va ngudn vét li€u ngd Viét
Nam, v6i muc dich chu dong duoc cong
ngh¢ va vat liéu.

Xuat phat tur 1y do trén ching t6i da tlen
hanh mét s6 ndi dung nghlen ctru nham
hoan thién h¢ thong tai sinh ciy ngd tir nudi
cay phdi non trén mot sb nguon/dong ngo
Viét Nam. Bai bao nay trinh bay két qua
danh gia anh huong ciia mot sb yéu t6 moi
truong toi kha nang hinh thanh moé seo tur
nudi cay phoi ngo non.
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II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Vat liéu nghién clru

LVNI154 1a giéng ngd lai giita 2 dong
thuan V64 va V152N dugc tao ra tir cong
nghé nudi cdy bao phan, c6 kha ning tai
sinh cay cao.

~ Dong ngd thuan V152N (dong bo cua

giong ngo lai LVN154)

Vit tu, hoa chat can thlet dung cho cac
cong thirc moi truong nudi cdy phoi non.

2. Phwong phap nghién ciru

Céc thi nghiém duoc b6 tri 3 1an lap lai,
cac phoi ¢ tudi 12 ngay sau khi thy phan
duoc thu mau va cay 300 ph01/c0ng thue.
Theo doi va danh gia sau 15 ngay nubi ciy
& 27°C, trong diéu kién tdi. Cac yéu té anh
huong t6i kha ndng tao mo seo duge nghién
curu bao gom:

. Anh huéng cta ndng do 2,4-D: St dung
nén moi truong N6, MS véi su bién dong
cuanong d6 2,4-D tu 0, 1, 2 va 3 mg/l.

Anh huéng cua nong do AgNOs: St
dung cong thirc N6 c6 bo sung AgNO3 &
cac n6ng do: 0, 5, 10, 15 va 20 mg/1.

Anh huong cua ham lugng sucrose: Sir

dung moi truong N6 bo sung sucrose O cac
nong do 10, 20, 30, 40 va 50 g/1.

Anh huéng cua gia thé: St dung cong
thirc N6 bd sung 2,5g/1 phytagel hoic 7g/l
agar.

Céc thi nghiém dugc tién hanh tai Vién
Nghién ctru Ngb trong nam 2012.

S6 li¢u dugc thu thap va xtr 1y thong ké
bang phin mém IRRISTAT 4 hoic 5.0.

III. KET QUA VA THAO LUAN
1. Anh hwéng cta chat diéu hoa sinh
trwéng nhém auxin (2,4-D) trén nén moi
trwéng MS va N6 dén kha ning tao mé
seo tir ph6i ngd non

Trong cong nghé nudi cdy md té& bao
noi chung va nudi cay phoi non ¢ ngd, hai
loai moi truong thuorng dugc str dung cé
hi¢u qua la MS va N6 thi viéc bd sung chat
diéu hoa sinh truong thuoc nhom auxin
(2,4-D) 1a mot trong cac yéu to can thiét
cho sy hinh thanh va phat trién mo $€0.
Nhleu nghién ctu chi ra rang 2,4-D la yéu
t6 khong thé thiéu dugc d6i voi sy hinh
thanh m6 seo tir ph01 ngd, mo seo duoc
hinh thanh trén nén moi truong co bd sung
2,4-D va dat hiéu qua t6i vu & nong do 1-3
mg/l néu ndéng do 2,4-D cao s& lam wc ché
su tao thanh mo seo (Armstrong & Phillip,
1988) Vi vay, chung t6i st dung phdi non
cua 2 nguon vat ligu (LVN154 va V152N)
nuoi cay trén 2 nén moi truorng (N6 va MS)
bo sung 2,4-D ¢ cac nong d6 khac nhau.
Két qua danh gla kha nang tao mo seo cua 2
nguon vat liéu nay dugc trinh bay ¢ bang 1.

Béng 1. Anh hudng ctia ndng d6 2,4-D dén kha ning tao md seo tir phdi ngd non

Nguén Nén méi | Céng thirc moi 2,4-D M6é seo tao thanh M6 seo phéi héa
vat liéu trwdng trwéng (mg/l) Trung binh % Trung binh %
CT1 0 0 0 - -
NG CT2 1 190,3 63,4 90,3 47,5
CT3 2 210,3 70,1 114,3 54,4
CT4 3 192,7 64,2 90,0 46,7
LVN154 CT5 0 0 0 0 0
MS CT6 1 145,7 48,6 594 40,8
CT7 2 191,0 63,7 94,3 494
CT8 3 159,7 53,2 68,4 42,8
B 136,2 - 64,5 -
CT1 0 0 0 - -
NG CT2 1 170,3 56,8 76,8 45,1
V152N CT3 2 203,7 67,9 103,3 50,7
CT4 3 171,7 57,2 73,0 42,5
MS CT5 0 0 0 - -
CT6 1 118,0 39,3 44,6 37,8
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CT7 2 182,7 60,9 78,2 42,8
CT8 3 146,7 48,9 50,8 34,6
B 124 1 - 53,3 -
CV(%) 8,3 10,6
LSDo,05 (G) 8,3 4,6
LSDo,0s (MT) 16,5 9,3
LSDo.05 (GxMT) 18,1 10,4

Ngudn: B mon Cong nghé Sinh hoc - Vién Nghién ctru Ngo
(G): Giong; (MT); Mai truong; (GxMT): Tuong tac gilra giong va moi truong.

Trén ca 2 nén méi truong N6 va MS mo
seo da khoéng dugc tao thanh khi khong bo
sung 2.4-D (cong thitc moi tmong CT1 va
CT?). O cac cong thirc con lai ¢o bd sung
2,4-D déu cho kha ning tao mé seo va md
s¢0 ph01 hoa ¢ mue d6 khac nhau va dat cao
nhat & nong do 2, 4-D la 2mg/1 déi voi ca 2
ngudn vt liéu. Gibng LVN154 c6 s6 mo seo
va moO seo phdi hoa trung binh tao thanh
(136,2 mo seo va 64,5 md seo phoi hda) cao
hon so vdi dong V152N (124,1 mo6 seo; 53,3
mod seo phoi héa) & muc tin cay P > 0,95.
Khi xét tuong tac gitra cong thirc moi tru:ong
voi giong cho thay 2 nguon vat liéu nudi
cdy trén nén méi truong N6 cho kha nang
tao md se¢o va mod s¢o phodi hoa cao hon nén
mdi truong MS ¢ muc tin cay P > 0,95. Két
qua nghién cuu nay ciing tuong tu nhu
nghién cliu cia tac gid Manivannan va cong

su (2010). Vi vay, chon méi trudng c6 chira
thanh phan 2,4-D 1a N6 + vitamin + 20g/l
sucrose + 2mg/l 2,4-D +25mM L-proline +
IOOmg/l casein hydrolysate + 7g/l agar (1)
cho céac budc thu nghiém nudi cay phoéi non
tiép theo.

2. Nghién ctru anh hwéng cua néng do
AgNOs dén kha nang tao mé seo tw ph0|
ng6 non

Nghién cru anh huong cua bac nitrate
dén kha nang hinh thanh m6 sego tir ph01 non
& ngd, bang viéc lya chon phdi non ¢6 kich
thude 1-1,5mm va nudi cay trén moi trudng
cam Ung tao mo s¢o N6(1) ¢6 bd sung 2mg/l
2,4-D va AgNOs3 v6i nong do khac nhau tur
Omg/l 5mg/l; 10mg/l; 15mg/l; 20mg/l. Két
qua thu dugc trinh bay ¢ bang 2.

Bang 2. Anh huéng cua bac nitrat dén kha ning tao mé seo tir phdi non ngd

Ngudn vat| Céng thirc moi AgNOs Mo seo tao thanh Mo seo phéi hoa
liéu trwong (mgll) Trung binh % Trung binh %
CT9 0 210,3 70,1 111,7 53,1
CT10 5 215,0 71,7 138,0 64,2
LVN154 CT11 10 2423 80,8 169,7 70,0
CT12 15 212,0 70,7 132,7 62,6
CT13 20 203,0 67,7 105,3 51,9
TB 216,5 72,2 131,5 64,0
CT9 0 202,3 67,4 99,7 49,3
CT10 5 209,3 69,8 118,3 56,5
V152N CT11 10 231,0 77,0 132,3 57,3
CT12 15 204,3 68,1 101,7 49,8
CT13 20 166,3 55,4 75,0 45,1
B 202,7 67,6 105,4 51,6
CV(%) 52 6,7
LSDo,05 (G) 8,2 6,0
LSDo,05 (MT) 13,3 9,6
LSDo,05 (GXMT) 18,8 13,5

Nguén: B mon Cong nghé Sinh hoc - Vién Nghién ciru Ngo
(G): Giong; (MT); Maéi truong; (GxMT): Tuong tac giita giong va moéi truong.
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Phan tmg tao mod sgo duoc cai thién khi
bd sung AgNO3 vao mdi truong nudi cay Ty
16 m6 seo phdi hoa tao thanh cia glong
LVNI54 va dong V152N tang tr 53,1% va
49,3% (d6i véi méi trudng CT9 khong co
AgNOg) 1én trong ung 70,0% va 57,3% khi
bo sung 10mg/l AgNO3 vao moi trudng nudi
cay (CTIO) Gidng LVN154 c6 ty 18 md seo
va md seo phdi hoéa trung binh tao thanh &
cac cong thirc dat 72,2% va 64,0% cao hon so
voi d(‘)ng V152N dat trung binh 67,6%, trong
d6 mo seo phoi hoa la 51,6% ¢ muc tin cay P
>0,95. Ca2 nguon vat liéu dat hi¢u qua tao
mo sgo va md seo phdi hoa cao nhét & cong
thirc moi truong CT11 co b6 sung 10mg/l
AgNO; (tan suat tao mo seo ctia LVN154 1a
80,8%, trong d6 md seo phdi hoéa chiém
70,0%; V152N dat 77,0%, trong d6 mo sgo
phoi hoa chiém 57,3%. Tuy nhién, & nong do
AgNOs cao (20mg/1) kha nang tao mé seo
phdi hoa gidm xudng con 51,9% voi glong
LVN154 va 45,1% voi dong V152N. Két qua
nghién ctru thu nhan dugce cﬁng tuong tu voi
két qua nghién clru cac tic gia khi danh gia
tac dung kich thich cia AgNO3 dén sy hinh
thanh mo seo cta cac dong ngo (Carvalho va
¢s,1997; Pham Thi Ly Thu va cs, 2003).

Tom lai, bac nitrate dong mot vai tro
quan trong trong viéc anh huong dén kha
nang tao md seo. Tuy nhién, & nong do bac
nitrate cao s€ lam giam kha nang tao md seo
va md seo phdi hoa, diéu nay co thé do ion

bac da gay ngo ddc cho mo6 seo. Qua ket qua
dat dwoc, moi truong c6 thanh phin bac
nitrate nhu’ sau: N6 + vitamin + 20g/1 sucrose
+ 2mg/l1 2,4-D + 10mg/l AgNOs + 25mM L-
proline + 100mg/l casein hydrolysate + 7g/l
agar dugc lya chon cho cac thi nghiém nudi
cay phoi ngd non & budc tiép theo.

3. Nghién clru anh hwéng caa ham
Iwong dwong sucrose dén kha nang tao
md seo tr nudi cay phéi non & ngd

Duong véi vai tro cung cap nguén
cacbon, cung cap nang luorng cho qué trinh
chuyen hoa ctia md nudi cdy dé hinh thanh
mo seo. Trong dé, sucrose 1a ngudn carbon
dugc st dung rong rdi nhat trong nudi ciy
md. Viéc st dung ham lugng duong thich
hop tuy thudc vao tirng loai mdi trudng va
muc dich nghién ctru, d6i khi con phu thudc
vao ca kiéu gen (gentotype) nghlen cuu.
Theo Yu (1994), tan suat tao m6 sgo, md
s¢o phoi hoa téng cung voi sy téng néng do
duong sucrose sur dung trong moi truorng
nudi cdy tir 0-30%. Nham danh gia duoc
anh huéng ctia ham luong duong dén kha
nang tao mo seo trong mdi trudng nudi cay
phoi non, thi nghiém danh gia kha nang tao
mo seo dugc tién hanh trén moi truong cam
tmg N6 + ng/l 2,4-D + 10mg/l AgNOs3 c6
bo sung nong do duong sucrose khac nhau.
Két qua dugc trinh bay bang 3.

Béng 3. Anh huéng ciia ham lugng duong sucrose
den kha nang tao mo seo tir phdi ngd non

Ngudn vat | Cong thirc moi Sucrose Mo seo tao thanh M6 seo phdi hda
liéu trwong (g/1) Trung binh % Trung binh %
CT14 10 201,3 67,1 129,7 64,4
CT15 20 239,0 79,7 165,3 69,2
LVN154 CT16 30 262,3 87,4 192,7 73,4
CT17 40 236,0 78,7 152,7 64,7
CT18 50 229,0 76,3 131,3 57,4
TB 233,5 77,8 154,3 66,1
CT14 10 201,7 67,2 107,0 53,1
CT15 20 227,0 75,7 129,7 57,1
V152N CT16 30 246,7 82,2 159,3 64,6
CT17 40 220,0 73,3 125,3 57,0
CT18 50 206,3 68,8 106,3 51,5
TB 220,3 73,4 125,5 56,9
CV(%) 4,0 6,4
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LSDo,05 (G) 7,0 6,9
LSDo,05 (MT) 11,1 10,9
LSDo,05 (GXxMT) 15,7 15,5

Ngudn: B6 mén Céng nghé Sinh hoc - Vién Nghién ctru Ngb
(G): Gibng; (MT): Méi truong; (GxMT): Tuong tac giita gidng va méi truong.

Kha nang tao md seo va md seo phdi
hoa dat dugc twong dbi cao, trung binh dat
77,8% va 66,1% ddi voi gidng lai LVNI154;
73,4% va 56,9% d6i voi dong V152N. Tan
suat tao mo seo va mo s¢o ph01 héa cua 2
ngudn vét lidu dat cao nhit & ndng do
duong 30g/1 sucrose (CT16) ¢ muc tin cay
P > 0,95 (87,4% va 73,4% dbi véi glong lai
LVNI154; 82,2% va 64,6% dbi voi dong
V152N) Trén co so két qua da dat duoc,
moi trudng c6 chira thanh phan gom: N6 +
vitamin + 30g/l sucrose + 2mg/l 2,4-D +
10mg/l AgNO; + 25mM L-proline +
100mg/l casein hydrolysate + 7g/l agar
duogc Iya chon cho budc thir nghiém sy anh

hudng cta gia thé téi kha nang tao mo seo
trong nudi cay phoi ngd non.

4. Nghién ctru anh hwéng cua gia thé
moi trwdng nudi cay (agar va phytagel)
dén kha nang tao md seo tir nudi cay
phoi ngé non

Pé lya chon duge gia thé thich hop cho
nudi ciy phéi non ¢ ngd, thi nghiém danh
gi4 kha niang tao mo seo duogc tién hanh trén
moi truong cam ung N6 + 2mg/l 2,4-D +
10mg/l AgNO;s + 30g/1 sucrose va sir dung
2 loai gia thé 1a phytagel (CT19) va agar
(CT20). Két qua dugc trinh bay & bang 4.

Béng 4. Anh huéng cia gia thé dén kha ning tao mo seo tir phdi non & ngd

Ngudnvat| Coéng thirc Gia thé M6 seo tao thanh M6 seo phoi héa
liéu moi trwéng Trung binh % Trung binh %
LVN154 CT19 2,5¢/l phytagel 295,0 98,3 249,3 84,5
CT20 79/l agar 264,3 88,1 192,3 72,8
B 279,7 93,2 220,8 78,6
V152N CT19 2,59/l phytagel 276,0 92,0 228,3 82,7
CT20 79/l agar 246,7 82,2 152,3 61,8
B 261,3 87,1 190,3 72,2
CV(%) 5,0 6,0
Khi so sanh gitra cac gidng
LSDo,05 Khi so sanh gitra cac céng thirc
Twong tac gitra gibng va cong thirc
LSDo,05 (G) 18,9 17,4
LSDo,05 (MT) 18,9 17,4
LSDo,05 (GXMT) 26,8 24,6

Nguén: B6 mon Cong nghé Sinh hoc - Vién Nghién ciru Ngo
(G): Giong; (MT): Maéi truong; (GxMT): Tuong tac gitra giong va moi trudng.

Ty 1€ tao md seo khi st dung gla thé 1a
phytagel (twong v ung 14 98,3% dbi voi LVN154
va 92,0% ddi véi V152N) cao hon so voi agar
(88,1% LVN154; 82,2% V152N) trong thanh
phan moi tru(‘)rng O murc tin cay P> 0,95. Trong
do, ty 1€ mo seo phoi hoa khi str dung gia the
phytagel la 84,5% trén gibng LVN154 va
82,7% & dong thuan V152N. Khé ndng tao m6
seo tir phoi non cla glong lai LVN154 cao hon
so voi dong V152N ¢ muc tin cdy P > 0,95 trén

ca 2 loai gia thé agar va phytagel. Nhu vay, trén
cO SO ket qua da dat dugc, lya chon phytagel
Jam chét tao gla thé 13 t6i wu nhéit trong méi
trudng nudi cay phoi ngd non.

IV. KET LUAN

Nong d% 2,4-D cho hi€u qua tao mo sgo
cao nhét & ca 2 nguon vat liéu la 2mg/l. Ty
1€ tao md seo ¢ giong lai LVN154 cao hon
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dong V152N. Méi truong N6 cho hi€u qua
tao mo seo cao hon mdi truong MS.

Céc thanh phan nhu: AgNOs, duong va
gi4 thé trong méi truong déu c6 anh huong
to1 ty 1€ tao mo seo. Xac dinh duge cong
thirc moi treong tao md seo tu nudi cay
phoi ngdé non toi uwu la: N6 + vitamin +
2mg/l 2,4-D + 10 mg/l AgNO; +30 g/l
sucrose + 100 mg/l casein hydrolysate + 25
mM L-prohn + 2,5 g/l phytagel, pH = 538;
nhiét 4o nudi cay ¢ 27°C va trong diéu klen
t6i hoan toan.
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KET QUA NGHIEN CU'U NGUON VAT LIEU PHUC VU CHON TAO
GIONG NGO LAI CHO VUNG TAY BAC VIET NAM

DPao Ngoc Anh
SUMMARY

The results of selecting maize inbredlines and maize hybrid development for
the North Western region of Vietnam

The North Western agro-ecological zone including 4 provinces Lai Chau, Dien Bien, Son La and
Hoa Binh is the large maize cultivated area and highly potential maize production of Vietnam.
Breeding for high yield and quality maize hybrids which are suitable with climate and cultivating
behavior of the ethnic people of this region bring the significant meaning of enhancing maize yield
and production of the whole country in the near future (2013-2020). By 15 inbred lines from S5 and
over including D1 to D15 and 2 potential inbred lines DF2 and IL9 which were tested in the the
North Western condition 8 inbred lines were selected: D4, D8, D10, D11, D12, D13, D15 and D15.
Futher more, the maize hybrid LVN81 and some potential hybrid combinations including (D10 x
D12), (D12 x D13) and (D14 x D15) were developed and brought to VCU test.

Keywords: Maize hybrid, inbredlines, combination, yield, tolerance.

I. DAT VAN DE Ving sinh thai nong nghiép Tay Bac

gdém 4 tinh (Lai Chau, Dién Bién, Son La
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