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TOM TAT

Kha ning tai sinh ctia cdy trong néi chung phu thudc nhiéu vao kiéu gen ciia thuc vat. Dbi voi cay
ngd, van dé tai sinh gap rat nhidu kho khin, hau hét cac cdy ngd ¢ kha ning tai sinh kém va phu thudc
vao méi trudng nudi cay va mot s6 yéu té khac. Két qua nghién ctru vé ngudn vt liéu nudi ciy ciing nhu
anh huéng cia auxin dén phat sinh hinh thai 1a tién dé cho cac nghién ctru chuyén gen, tao dong phuc vu
cho cong tac chon tao giéng cay trong. M6 seo déu duoc hinh thanh tir cac ngudn mau ré, diép tiéu va
phéi non trong d6 phéi non duwoc cam ing tgo mé seo tdt nhat trén moi truong MS b6 sung NAA 4 mg/l
két hop AgNO, v6inong do 10 mg/l sau 3 tuan nudi cay trong diéu kién tdi hoan toan. M6i truong MS
b6 sung 2,4-D 2 mg/l thich hop cho hinh thanh ciu trac phoi tr mo seo: ty 1¢ mAu tao phoi (64,33%), sO
phai (7,33 phoi), kich thude phoi (3,91 mm) sau 5 tudn nudi cdy (2 tuan dau trong tbi, 3 tuan tiép theo

trong didu kién chiéu sang 2000 lux).

Tir khéa: Chdt diéu hoa sinh truong thue vit, cdy ngd, mé seo, phéi soma.

1. PAT VAN PE

Cay ngd (Zea mays L.) dugc xem nhu mot
trong ba loai cdy trong quan trong nhat, bén canh
laa mi va lua gao, cung cap lwong thyc chu yeu
cho dan s thé gidi. Ngb 1a loai ngii cdc hang dau
trong cong nghé smh hoc, nham duy tr1 va nang
cao san xuét ngii cdc nham hd trg dan s6 dang ting
nhanh (USDA, 2023). O Viét Nam, ngd la loai cay
lwong thyc quan trong chi diung thir hai sau cay
laa. Ngo 1a thirc an chinh d6i v6i cac loai gia cam,
vat nudi va 1a ngudn thu nhap quan trong ctia nhidu
néng dan. Cay ngd khong chi biét dén boi gia tri
kinh t& va gia tri dinh dudng cao ma con 1a mot
ciy trong quan trong, c6 kha ning khai thac tbt
trén cac loai dat kho khan, trén cac vang do6i nui,
vung kho han. Nam 2022, san lugng ngé ¢ Viét
Nam 4,41 triéu tan. Tuy nhién, Viét Nam van la
mdt trong hai qudc gia c6 khdi luong nhap khau
ngd tang truong nhanh nhit Déng Nam A va thir 5
thé gioi. (Tong cuc thong ké, 2023; USDA, 2023).

Hién tugng phét sinh phoi soma (somatic
embryogenesis) truc tiép hay tao mé seo co kha
ning sinh phdi (embryogenic) gbp phdn quan
trong trong cong tac nhan giéng, tao giéng ciy
trong (Nhut va cong su, 2012). Kha ning tai sinh
clia cdy trong ndi chung phu thudc nhiu vao
kiéu gen cua thuc vat. D6i voi cay ngd, van dé tai
sinh gdp rat nhiéu kho khin, hau hét cac cay ngd
c6 kha nang tai sinh kém va phu thugc vao moi
truong nudi cdy va mot sé yéu té khac (Armstrong
va Green, 1985). Bui Manh Cudng va cong su
(2012), tir 154 ngudn nguyén lidu to hop lai, xac

dinh dugc 19 ngudn nguyén liéu c6 ty 16 tai tao
phoi (tr 9,5% - 11,9%), tai sinh cay cao (10,4%
- 10,7%), st dung tao dong don boi kép. Khuat
Htru Trung va cong su (1999), tham do kha nang
tao callus va tai sinh cdy ctua phoi non va noan
chua thy tinh phuc vu cong tac chon tao giéng ngd
ghi nhan, moi truong 2,4-D tan suét tai tao mo seo
ctia noén chua thu tinh cao hon so v&i moi truong
nudi cay co bd sung dicamba. Cac giai doan sinh
ly ctia nguon mau cdy ciing anh huong dén kha
hinh thanh mo6 seo va phat sinh hinh thai. Trong
nudi cdy bao phén, giai doan thu c& thich hop khi
cd vira nha 1én trong cudng 14 voi cac bao phén
chtra dung tiéu bao tir mot nhan mudn hodc hai
nhan sém (Nguyén Hitu Ddng va cong sy, 2012).
Guruprasad va cong su (2016), nghién ctru sy hinh
thanh mo6 seo va phat sinh hinh thai tir ph6i non va
phoi truong thanh cua giéng ngd lai MU 2092 ghi
nhan, mo s¢o dugc hinh thanh trén méi trudng N6
¢6 bo sung 2,4- D 4 mg/l cam tng tao phdi voi
tan s6 90% .Trong khuén kho bai bao nay, chiing
t61 trinh bay mot sO ket qua nghién ctru anh huorng
cua cac ngudn mau cdy khac nhau va mot sé yéu
t6 moi trudng dén kha ning tao mo seo va phat
sinh phoi soma ctia gidng ngd lai don LVN146 ¢o
ngudn gdc Viét Nam lam tién dé cho cac nghién
ctru chuyén gen, tao dong phuc vu cho cong tac
chon tao gidng cay trong.
2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Gidng ngd LVN146 do Vién Nghién Ctru Ngo
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(Pan Phuong, Ha Nbi) cung cip, do thudn di
truyén > 99,9%, ty 1¢ nay mam > 86%, do am <
11%.

2.2. Phwong phap

Loép mong té bao thu duoc tir cac bd phan khac
nhau gém ré (CR), 14 non (CL) cua cay in vitro
10 ngay tudi va tu diép (CD) cua cay in vitro 4
ngay t1101 nay mam tir hat ngd. R& va bao la mam
dugc cat thanh cac doan 1 cm; La duoc cit thanh
cac manh khoang 1 cm?, tao cac vét thwong; Lop
mong phdi non (CP) duge ldy tir bap non sau khi
thu phan 14 ngay, mau bap thi nghiém duoc gitr &
4°C trong thoi gian 10 ngay trudce khi tach phoi.
Khir tring bé mét ngoai ciia bip bang ethanol 70°
v6i thoi gian xtr 1y 2 phit.

Méi truong nudi cdy duogc sir dung 1a méi truong
da luong va vi lugng theo thanh phan khoang cta
moéi truong MS (Murashige va Skoog, 1962),
b6 sung thém cac thanh phan: vitamin Morel,
saccharose hodc glucose 30 g/l tuy theo tung thi
nghiém, AgNO, tuy theo tung thi nghiém, Agar
(cong ty TNHH Hai Long, Hai Phong san xudt): 6
g/1, chat diéu hoa sinh truong auxin (NAA, 2,4-D)
casein tily theo ting thi nghiém. Mbi trudng dugc
chinh pH = 5,8 (chinh bang NaOH IN va HCI
IN), duoc hip khir tring bang autoclave & nhiét
d6 121°C va ap suit latm trong thoi gian 17 phit.
2.2.1. Phwong phdp tao mo seo

Céac miu cdy trén duge dat trén moi truong MS
c6 bd sung: vitamin Morel, saccharose 30 g/l, NAA
4 mg/l két hop voi AgNO v6i nong d6 10 mg/l.
Cac mau dugc dit trong tbi & didu kién nhiét d6 22
+2°C va 4m d9 55%. Chi tiéu theo ddi: thoi gian
hinh thanh mo seo, % mau hinh thanh mé seo, gia
tang trong luong tuoi, gia tang trong luong kho.
2.2.2. Phirong phap tao phéi ti mo seo

M5 seo 3 tudn tudi (¢ nghiém thttc cho md seo
t6t nhat) dugc cat thanh cac manh nho kich thudce
1 x 1 cm chuyén sang méi trudng tao phdi (mdi
truomg MS co ban ¢ bd sung: vitamin Morel, 500
mg/I casein, 30 g dudng glucose, 15 mg/l AgNO3
va ket hop voi 2,4-D ¢6 nong do 0 mg/l; 0,5 mg/l;
1 mg/l; 1,5 mg/l; 2 mg/l va 2,5 mg/l nudi cay trong
t6i thoi gian 2 tuan sau d6 chuyén sang diéu kién
chiéu sang voi cuong d6 anh sang 2000 + 300 lux,
thoi gian chiéu sang 12/24, nhiét do 22 + 2°C va
d6 4m 55% % 10%. Theo ddi su phat sinh phoi theo
thoi gian nudi cdy: % mau tao phdi, sé phoi, kich
thude phoi.

Xir Iy 56 liéu

Céc sb liéu ghi nhan dugc xir 1y thong ké bang
phin mém Statistical Program cientific System
(SPSS) phién ban 22.0. Sy sai bit c6 y nghia &

mirc p <0,05.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia vit ligu nuéi cdy lén kha
nang tao mo seo

Trong diéu kién t6i hoan toan, ¢ hau hét cac
nghlem thire co bod sung NAA va AgNO,, ngudn
mau ré va ph01 non déu hinh thanh mo s¢o sau
3 ngay nudi cdy va 1 tudn nudi ciy (diép tiéu),
khong co su xuét hién moé s¢o trong 5 tuén nuoi
cdy tir ngudn mau 1a. Mo seo bit dau xuét hién
tai cac r1a clua nguon mau xung quanh mat ngoai
clia mau, & nhitng noi tlep xUuc voi moi trudong.
O tuan tht 2, md seo ting smh nhanh chong va
chiém toan bo bé mat cia mau cay Sang tuan thi
3, md se¢o tang sinh manh, cac té bao bé ngoai mo
seo tach roi nhau lam mo seo tré nén xép, mo seo
bén trong chic. Cac nhom té bao nay tiép tuc duy
tri sy phan chia va bat dau chuyén sang hoa nau
& tuan thir 5. Mot s6 miu cdy c6 hinh thanh ré.
Nong d6 NAA 4 mg/l va AgNO; 10 mg/l thlch hop
cho su hinh thanh mé seo tir cic ngudon mau cay
(1€, phoi non, diép tiéu, khong phu hgp cho mau
1a), trong d6, md s¢o dugc hinh thanh tir phéi non
1a tét nhét, gia ting trong luong tuoi (6,26 g) va
gia tang trong luong kho (1,15 g) cao hon han cac
ngudn mau ré va diép tiéu (bang 1). Két qua nay
twong tu két qua nghién ctru cia Pham Thi Ly Thu
va cong su (2003), Nguyén Vin Truong va cong
su (2013). Diéu nay c6 thé duoc giai thich 1a do
dudi tac dong cia NAA, céc té bao bat ddu phan
chia manh mé& va c6 sy bién doi hinh dang, té bao
kéo dai & ngay thtr 3 sau nudi cdy. Sang tuan thir
2, do auxin kich thich hoat dong cuia bom proton
mang nguyén sinh chat, giap H* dugc bom ra vach
té bao lam pH ctia vach giam. Sy giam pH lam cho
vai nbi gitra extensin, hemicellulose, cac hop chit
pectic voi cellulose bj pha v&, Ca? ndi lién cac
chudi hop chat bi loai di, enzyme thuy giai dugc
hoat hoa (B-glucanase, cac proteinase) lam vach
tré nén long 1éo (Mai Tran Ngoc Tiéng, 2001). Vi
vy, & tuan tht 3, dudi tac dong cua NAA, cac
té bao md seo & ngoai cing co xu hudng tach roi
nhau, 1am moé seo trd nén xdp. AgNO, kich thlch
qué trinh tao mo seo, duy tri sy phan chia cia té
bao bang cach ngan can sy hinh thanh ethylen ndi
sinh (tao ra boi su ton thuong ciia cidc mau nudi
cdy va qua trinh nudi cdy in vitro) (Songstad va
cong su, 1992). Ngoai tac dong cua nguon auxin
ngoai sinh, auxin néi sinh trong mau cay ciing co
vai tro quan trong trong phan chia té bao va phat
sinh hinh thai (Mai Tran Ngoc Tiéng, 2001). Phoi
non la noi tong hop nhiéu auxin dé thu hit dinh
dudng vé nudi trai va hat (Bui Trang Viét, 2016).
Do d6 c6 thé 1a 1y do ngudn mau ciy phdi non ¢
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kha nang cho md se¢o tot hon cac mau cay con lai.

M0 seo san chac xen k&€ vdi md seo xOp rat thich

hop véi su phat sinh hinh thai (hinh 1).

Bang 1. Sy hinh thanh mé seo ¢ cac ngudn miu trén méi treong MS c6 bd sung 4 mg/l NAA va
10 mg/l AgNO, sau 5 tuan nudi cay

Nghiém Thoi gian hinh % mau hinh Gia tang trong Gia tang trong
thire thanh mé seo thanh mo seo lwgng twoi (g) lwgng kho (g)
CR 3 ngay 100% 0,19 £ 0,009¢ 0,10 +0,006¢
CL - 0% 1,09 £0,014° 0,31 +0,009°
CD 7 ngay 100% 0,17 £0,071¢ 0,12+ 0,008¢
Cp 3 ngay 100% 6,26 + 0,0242 1,15+0,0132

Chii thich: *Nhitng chit khdc nhau (a, b, c) trong cting mot cét biéu dién sw khdc nhau c¢é ¥ nghia véi

P <0,05 trong Duncan's test.

Hinh 1. M seo tir phdi non, miii tén trang chi ré
Ghi chii: (A): Mé seo 3 tudn tudi; (B): M6 seo 5 tuan tudi; thanh Bar: 1 cm

3.2. Anh hwéng ciia ong dp 2,4-D dén sw hinh
thanh phoi soma tir mé seo

M0 seo tot nhét 3 tudn tudi dugc hinh thanh
tir phoi non duoc ciy chuyén sang moi truong tao
phoi. Sy cam tmg chit diéu hoa sinh trudng ngoai
sinh (2,4-D) thé hién r3 rét. Sau 1 tudn nudi ciy cd
su tang sinh té bao hinh thanh cac khdi té bao tao
phoi nht ra khoi bé mit mé seo (xuét hién cac ndt
nho li ti). Pén tudn thtr 2, cac cdu trac dang phoi
hinh cau duoc hinh thanh véi kich thudce tuong dbi
nho kho nhin thdy bang mit thuong sy thay doi
nay. Nhung dén tuin thtr 3, phoi soma dé phat trién
kha tot vé kich thudc mét thuong cé thé quan sat
dé dang. Cac cau triic dang phdi phat trién thay
d6i vé hinh dang va kich thudc ¢ thoi gian nay
ching c6 dang hinh cau hay hinh tim mau vang
nhat (hinh 3). Két qua ctia sy phat sinh phéi tir mo
seo trén cac moi truong khac nhau dugce ghi nhan
(Bang 2, hinh 2, 3).

Tir Bang 2 cho thay, méi truong khong c6 bd
sung 2,4-D khong c6 su hinh thanh ciu tric dang
phoi, chi co su xuat hién r& sau 1 tudn khi cdy

chuyén. O céc tuan tiép theo, 1é tiép tuc phan chia
tang 1én vé sO lugng va kich thudc (Hinh 2). Mbi
truong c6 bd sung 2,4-D, md seo déu phdi hoa.
Kha ning mo seo phdi hoa ty 18 voi sy ting ndng
d6 2,4-D tr 0,5 — 2 mg/l, trong d6, moi truong cod
bd sung 2,4-D 2 mg/l (nghiém thirc P5) co ty 1¢
mau tao phoi soma (64,33%), ) phoi (7,33 phoi),
kich thudc phéi (3,91 mm) cao nhat.
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Bang 2. Anh huéng ciia 2,4-D dén sy hinh thanh ciu tric dang phadi tir mé seo

Kich thwéc phdi soma (mm) sau khi ciy chuyén

Nghfém Moi trudng % mﬁll. SﬁAphﬁi soma sang mdi truong tao phoi
thire tao phoi  trén mau cay X X x A x
Tuanl Tuan2 Tuan3  Tuan4 Tuan S
P1 MS 0 0 B B _ _ _
MS c6 bd sung  17,66% + d 0,59 + 1,04 + 1,31 + 1,47 + 1,61+
P2 2,4-D 0,5 mg/1 2,33¢ 1,66+ 0,33 0,01¢ 0,18 0,091¢ 0,20¢ 0,02¢
p3  MSco b6 sung  30,66% + 44 0.58% 084+ 1,64+ 1,78+ 195+ 215+
2,4-D 1 mg/l 4,67 ’ 0,04¢ 0,02° 0,003% 0,01¢ 0,19¢
MS c6 bd sung  42,33% + b 1,35+ 1,76 + 1,98 + 2,18 £ 2,53 +
P4 2,4-D 1,5 mg/1 2,330 3,66+0,33 0,01° 0,02 0,030° 0,09 0,02°
MS c6 b6 sung  64,33% £ . L4+ 1,97+ 2,06 248+ 391+
P3 2,4-D 2 mg/l 8,09 7,33£033 0,022 0,022 +0,06° 0,092 0,06*
LA o
P6 MS c6 bo sung  40,33% =+ 3.66 + 033¢ 1,32+ 1,24 + 1,83 £ 2,21+ 3,03 £

2,4-D 2,5 mg/1 2,00° 0,05° 0,01¢ 0,03* 0,05 0,03°

Chii thich: *Nhitng chit khdc nhau (a, b, c) trong ciing mot ¢ét biéu dién sw khdc nhau cé y nghia véi
P <0,05 trong Duncan'’s test.

Tuy nhién, khi néng d62,4-Dtang 2,5 mg/l, ty1¢ va cong su (2012), Khuét Hiru Trung va cong su
mau tao phoi, s6 phoi giam. Nhu vay, méi trudng cd  (2009) & mot s6 dong ngd thuan. 2,4-D dong vai tro
bd sung 2,4-D 2 mg/l thich hop cho su tao phéi tr  quan trong trong su phan chia va biét hoa te bao da
mo seo cua giong ngd LVN 146. Két qua nghién ciru  dugc nhiéu tac gia chimg minh trén cac loai thuc vét
nay cling giong nhu ghi nhan ctia Bui Manh Cuong  khac nhau (George and Klerk, 2008).

Hinh 2. R& dwge hinh thanh gian tiép qua mé seo méi truong MS dbi chirng
Ghi chii: (A): Ré 3 tuan tudi; (B): Ré 5 tuan tudi, thanh Bar: I cm

Hinh 3. Phéi soma dwoc hinh thanh gian tiép qua mé seo trén méi truong
Ghi chii: b6 sung 2mg/I 2,4D; mili tén do chi phdi; thanh Bar: 1 cm (4): Cau tric dang phéi sau khi
cdy chuyén 3 tuan; (B): Cau tric dang phéi sau khi cay chuyén 5 tuan.
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4. KET LUAN phoi non.
Déi véi gidng ngd LVN 146: Méi truong khoang da lugng, vi lugng MS
Ngudn miu ciy phdi non thich hgp cho sy hinh €0 bd sung vitamin Morel, 500 mg/1 cqsein, 30g
thanh mé seo. Moi truong khoang da luong, vi duong glucose, 15 mg/l AgNO3 va két hop voi
luong MS c6 bd sung vitamin Morel, saccharose 2,4-D 2 mg/l thich hop cho hinh thanh cau trac
30 g/l, NAA 4 mg/l két hop v6i AgNO, véi nong  dang phoi tir mo seo: ty ¢ mau tao phoi (64,33%),
d6 10 mg/l thich hop cho sy hinh thanh mo seo tu s0 phdi (7,33 phoi), kich thudce phdi (3,91 mm).

EFFECT OF CULTURE MATERIALS ON CALLUS INDUCTION AND 2,4-D ON
SOMATIC EMBRYOS REGENERATION FROM MAIZE (Zea mays L.) UNDER IN
VITRO CONDITIONS
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ABSTRACT

The ability of crop plants to regenerate depends largely on their genotype. For maize (Zea mays L.),
regeneration is particularly challenging, as most maize plants exhibit poor regeneration capabilities,
which are influenced by the culture medium and several other factors. Research findings on the source
of culture materials and the impact of auxin on morphogenesis are fundamental for transgenic studies
and creating lines for plant breeding purposes. Callus formation occurred from root samples, coleoptiles,
and immature embryos, with immature embryos showing the best callus induction on MS medium
supplemented with 4 mg/l NAA combined with 10 mg/l AgNO3 after 3 weeks of culture in complete
darkness. The MS medium supplemented with 2 mg/l 2,4-D was suitable for forming embryogenic
structures from callus, with the embryo formation rate (64.33%), the number of embryos (7.33 per
callus), and the embryo size (3.91 mm) after 5 weeks of culture (2 weeks in darkness followed by 3
weeks under 2000 lux light conditions).

Keywords: Callus, maize, plant growth regulator, Somatic embryos regeneration.
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