J. Sci. & Devel. 2015, Vol. 13, No. 5: 739-746 Tap chi Khoa hoc va Phat trién 2015, tap 13, sb 5: 739-746
www.vnua.edu.vn

TAO CAY CAI Ill"lNﬁ DU (Brassica juncea) BON BOI /N VITRO
BANG NUOI CAY BAO PHAN

Nguyén Thanh Hai ', Ping Thi Thanh TAm
Khoa Cong nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam
Email’: nthaicnsh@vnua.edu.vn

Ngay guri bai: 13.10.2014 Ngay chép nhan: 22.07.2015

TOM TAT

Tao cay don bdi in vitro dwa trén co s& sinh san don tinh dwc |a st dung hat phan (tiéu bao t& tach rdi) hay cac
bao phan c6 chra cac hat phan don nhan trén méi trwéng dinh dwéng nhan tao dé kich thich cac hat phan phat trién
thanh cay hoan chinh ma khoéng théng qua sw thu tinh. Nuéi cAy bao phan, hat phan co rat nhiéu (ng dung trong
thue t& nhw tao cac dong cay don bdi, chon loc dét bién, chuyén gen va nghién ctu qua trinh tao phéi vé tinh. Bai
b&o trinh bay nhitng két qua nghién ctu vé nudi cy bao phan cé chira cac hat phan don nhan cla giébng cai Béng
dw truyén thdng nham tao dong don boi (5 dong cai don bdi). Két qua nghién ctru chi ra nén méi trwdng cling nhw
ndng do, ty 1& cac chét didu tiét sinh trwdng cé anh hwdng dén sw sinh san don tinh dyc ctia bao ph&n hat phén.
N&n méi trwdng B5 1a nén méi tridng thich hop nhét cho viéc nudi cy. Kha nang hinh thanh phéi vé tinh cao nhéat
(2,33%) trong méi trwng B5 ¢ bd sung 0,5 mg/l a-NAA, 1 mg/l Kinetin, 10% dudng va 8 g/l agar. Phoi vé tinh c6
thé tao cay hoan chinh trong méi trwdng MS cé bd sung 0,5 mg/l IAA, 0,5 mg/l BA, 3% duwdng va 8 g/l agar. Chdi
dinh clia cay tai sinh tir phoi vé tinh ¢4 khd nang nhan nhanh tbt nhat khi sir dung méi trudng MS ¢6 bd sung 1 mgl/l
BA v6i hé sb nhan dat 3,94 sau 4 tudn nu6i cdy. M6i trwdng MS c6 bd sung 0,5 mg/l a-NAA [a méi trwdng thich hop
cho viéc tao ré cho chdi dat trung binh 6,54 ré/chdi, do dai trung binh 1a 3,68cm sau 3 tudn nudi cay.

T khoa: Bao phén, Brassica juncea, dong don bdi, Déng dw, hat phan, sinh san don tinh dwc, tao phdi.

In Vitro Haploid Production by Anther Culture
of Dong Du Mustard (Brassica juncea)

ABSTRACT

Androgenesis is a phenomenon in which microspores are made to bypass the sexual pathway and follow the
sporophytic mode of development to generate new plants without the intervention of fertilization under in vitro
conditions. Micorospore culture provides an ideal system, with a large, relatively uniform population of haploid cells,
for use mutant selection, genetic transformation and in studies on the molecular mechanism of induction of
androgenesis and embryogenesis. This paper aimed at establishing a protocol for anther microspore
embryogenensis in traditional variety of Brassica juncea (Dong Du mustard). Five haploid lines was created from
anther microspore culture. The results showed that, medium and plant growth regulator concentration had a
pronounced effect on androgenic response in anther microspore cultures of Brassica juncea (Dong Du mustard). The
medium B5 is the most suitable for morphogenesis of anther microspores culture. The highest percent of
embryogenensis (2,33%) was obtained B5 medium supplemented with a-NAA 0,5 mg/l and Kinetin 1 mg/l. MS
medium supplemented with IAA 0,5 mg/l, BA 0,5 mg/ |, 3% sugar and 8 g / | agar was capable of regenerating
seedling from embryos. MS medium supplemented with 1,0 mg/l BA was optimal for shoot multiplication with a rate of
3.94 after four weeks. MS medium with 0,5 mg/l a-NAA was appropriate for root induction in terms of root number
per shoot (6.54 root/shoot) and average length of root (3.68 cm) after three weeks.

Keywords: Androgenesis, anther microspore culture, Brassica juncea, Dong du mustard, embryogenesis,
haploid line.
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Tao cay cai Pong dw (Brassica juncea) don bdi in vitro bang nudi ciy bao phan

1. DAT VAN DE

Tao cay don bdi in vitro dua trén co sé sinh
san don tinh duc 1a st dung hat phan (tiéu bao
ti tach roi) hay cac bao phan cé chita cac hat
phin don nhan trén méi trudng dinh dudng
nhén tao dé kich thich cac hat ph&n phat trién
thanh cay hoan chinh ma khéng c6 su thu tinh.
Cac dang dong hgp ti tuyét d6i thong qua ludng
boi hoa thé don boi 1a ngudn vat lidu co gia tri
cao trong viéc chon giong (Vit Dinh Hoa va cs.,
2005; Nguyén Quang Thach va cs., 2005;
Ibrokhim, 2012). Theo quyét dinh s& 4924/QD-
UBND ngay 24/09/2014 ctia Uy ban Nhan dan
thanh pho Ha Néi, cdi Dong du 14 mot trong s6
nhiing ngudén gen quy, dic san c6 gia tri kinh t&
cao can dugc bao tén va phat trién.

C6 nhiéu yé&u t6 anh hudng dén su phat
sinh phoi vb tinh ti hat phan d81 véi cac cay ho
cai, nhu kiéu gen cay cho hat phén, cach 14y bao
phan, cach tach hat phan, cach tién xu ly trudc
khi nuéi cdy, giai doan phat trién cia hat phin
va thanh phan dinh dudng ctia moi trudng nuoi
cdy (Muravlev, 2007; Touraev el al., 2009).
Thomas va Wenzel (1975) 1a tac gia dau tién thu
nhan dugec dong cai don boi (dong 307 -
Rosenhof) tit nudi cdy bao phan théng qua su
hinh thanh phéi v6 tinh. Ty 1& hinh thanh phéi
v6 tinh chi dat 1% trong moi truong MS khong
b6 sung chat diéu tiét sinh trudng. Moi trudng
B5 dudgc st dung dé tai sinh cay tit phoi vé tinh,
o- NAA & néng d6 0,2 mg/l duge dung dé tao ré
cho chéi. Ty 1é hinh thanh phéi vo tinh khong
chi phu thudc vao kiéu gen cay cho hat phan
(Thurling, 1984) ma con phu thudc vao qua
trinh tién xi ly cAy trudc khi nudi cdy. Theo
Domblides (2002), chi c6 8/45 gidng cay ho cai st
dung trong nghién ctiu c6 kha ning tai sinh
phoi tit nudi cdy bao phan. Xi ly cay cho hat
phan trong giai doan ra hoa ¢ nhiét d6 32,5°C
kéo dai 24h c6 tac dung lam tiang ty 1& hinh
thanh ph6i khi nudi cdy (Telmer, 1995). Hat
phén dang 6 giai doan cu6i mot nhan 1a tét nhat
dé hinh thanh phéi v6 tinh (Davydova, 2008).
Thanh phan dinh dudng 14 mét trong nhiing yéu
t6 anh hudng dén qua trinh hinh thanh phéi vo
tinh (Kalashnikova et al., 2012). B5 12 nén méi
truong tot nhat khi nudi cdy bao phan cac cay
ho cai Brassica (Kuginuki et al., 1997; Phippen,
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Ockendon, 1990). Ngugc lai, mdt s6 cong bd cho
thay nén méi trusng MS hay NLN 1a t6i uu
(Gland, 1995; Deepak et al., 2008; Ferrie and
Caswell, 2011; Wan et al., 2011). 0 Viét Nam,
theo nhiing tai liéu c6 thé tiép can dudc cua
nhém nghién ctu, chua c6 cong bd chinh thitc
nao vé linh vuc tao ciy don bdi ho cai néi chung
va cai Déng du néi riéng. Nghién ctu nay véi
muc dich lya chon nén méi trusng, ham lugng
chét diéu tiét sinh trudng dé tao phéi vo tinh ti
bao phan, hat phan va cic yéu t6 anh hudng dén
qua trinh nhin nhanh cay tai sinh ti phé6i vo
tinh nhdm tao cac dong cdy cai DPong du
(Brassica juncea) in vitro.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat ligu

Nu hoa cta giong cai Dong Du (hat giéng
thu thap tit Van Lam - Hung Yén) dudc trong
tai nha luéi B0 mon Coéng nghé Sinh hoc Thuc
vat, Khoa Coéng nghé Sinh Hoc, Hoc vién Nong
nghiép Viét Nam. M6 cdy la bao phan cta nu
hoa trén chum chinh c¢6 kich thude 0,40 - 0,45cm
mang hat phan da s 6 giai doan cu6i mot nhan.

2.2. Phuong phap

Cac thi nghiém st dung phuong phap nudi
cdy mod t& bao thuc vat. Mdi trudng st dung
trong nghién ctu la MS (Murashige and Skoog,
1962), Gamborg (B5) (Gamborg, 1968), NLN
(N6) (Lichter, 1989) tuy tung giai doan nghién
ctiu ¢6 bo sung cac chit diéu tiét sinh trudng co
nong do6 khac nhau (Bang 1). Thi nghiém dudgc
tién hanh tai phong nudi c6 nhiét do 22 - 25°C,
cuong do chiéu sang 2000 lux, thoi gian chiéu
sang 16 h/ngay. Bao phin v6 trung dudc thu
nhéin theo phuong phap sau: Nu hoa duge ngam
trong con 70% 30 gidy, tién hanh khu trung
bing NaOCI nong d6 10% trong 8 phit, ria lai
bing nudc cat vo trung 5 1an. Nu hoa dude thaAm
kho trén gidy tham vo trung, tach 14y bao phan
dua vao mdi truong nudi cay. Do boi ctia cay tai
sinh tit bao phan dudc xac dinh théng qua do
ham lugng ADN bang may Flow cytometry, st
dung cay nhi boi (cdy cho hat phan) lam dé6i
chting, theo quy trinh cta Ollitrault va Michaux
Ferriere (1992).
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Bang 1. Thanh phAn méi trudng trong cac giai doan thi nghiém

Giai

doan Vat liéu ban dau

Thanh phan méi truong

Chi tiéu theo doi

1 Bao phan

2 Bao phan
mg/l)

3 Phoivdtinh
IAA (Mai, 2010).

4 Chdi dinh va tru dwoi 1a mam

cla cay tai sinh tlr phoi vo tinh  mg/l; 1,5mg/l)

5 Chbi ¢6 chiéu cao 1,5 - 1,6cm

dworc tach ra tir cum choi. mg/l; 1,0 mg/l)

MS/B5/N6 + 10% dwong + 1 mg/l a-NAA
(Kalashnikova et al., 2012)

B5 + 10% dwong + a-NAA/2,4D (0,5 mg/l;1
mg/l) + BA/Kinetin (0,5 mg/l; 1,0 mg/l va 2,0

MS + 2% dwong + 0,5mg/l BA + 0,5mgl/l

MS + 3% dwong + Kinetin/BA (0,5mg/l; 1,0

MS + 3% duwong + a-NAA (0,25 mg/l; 0,5

Ty lé tao callus, t)’{ |é tao phoi
sau 4 tuan nudi cay

Ty lé tao callus, t)’{ |é tao phoi
sau 4 tuan nudi cay

Ty |é tai sinh cay hoan chinh

Hé sb nhan, s6 Ia trung binh,
chieu cao trung binh sau 4 tuan
nudi cay

Ty 16 tao ré, sb ré trung binh,
chieu dai re trung binh, ngay
phat sinh ré sau 3 tuan nudi cay

Ghi chi: 1 - Lua chon nén méi truong; 2- Lua chon ty 1é va ham Iuong céc chat diéu tiét sinh trudng dé tao phoi vo tinh;
3- Tao cAy hoan chinh tir phéi v6 tinh; 4- Nhan nhanh cAy tai sinh tir phoi; 5- Ra ré cho chéi.

2.3. B6 tri thi nghiém va xt 1y s6 liéu

Cac cong thtic thi nghiém dudc bd tri hoan
toan ngau nhién, méi céng thiic thi nghiém tién
hanh 3 14n nhéc lai, moét 1an nhéc lai 30 binh,
mbi binh cay 5 mau. S6 liéu duge xii 1y thong ké
sinh hoc bang phan mém IRRISTAT 4.0 va
Excel 2007.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nén méi trudng dén su
phat sinh hinh thai mau cay

Ca 3 nén modi truong déu cé6 kha ning
hinh thanh callus v6i ty 1& dao dong tit 12,33 -
30,70% (Bang 2). Ty 1& hinh thanh callus khi
st dung nén moéi truong B5 cao gap hai lan
(dat 30,7%) so v6i nén mdi truong MS va N6.

Trong 3 nén moi trudng, duy nhat B5 cé kha
nang hinh thanh phéi vé tinh, nhung ty 1é
hinh thanh phoi rat thap. Két qua cua ching
t6i phit hop véi mot s6 cong bé khac cho rang
B5 1a nén moi truong t6t nhat khi nudi ciy
bao phén céc ciy ho cai Brassica (Kuginuki et
al., 1997; Phippen and Ockendon, 1990).
Nguge lai, mot s6 nghién ciiu khac lai cho
thay nén méi truong MS hay NLN 1a t6i uu
(Gland, 1995; Deepak et al., 2008; Ferrie and
Caswell, 2011; Wan et. al, 2011). Theo
Domblides (2002), trén 17 méi trudng khao
sat chi c6 8/45 giéng cdy ho cai c¢6 kha n#ng
tai sinh phoi tir nudi cdy bao phan. S4& di c6
két qua nhu vay, theo ching t6i mot trong
nhiing nguyén nhén chinh la su phu thudc vao
ban chit ctia giong thi nghiém.

Bang 2. Anh huéng ctia nén méi trudng dén sy phat sinh hinh thai ctia bao phan

Mbi trwdng str dung Ty & tao callus,% Ty 1é tao phoi, %

MS 14,67 0,00
B5 30,70 1,00
N6 12,33 0,00

Ghi chi: Cdc méi truong déu bé sung 10% dudng: 0,8% agar va 1 mg/l a-NAA
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3.2. Anh hudng cta chat diéu tiét sinh
trudng dén su phat sinh hinh thai ctia bao
phan

Nong @b, ty 1& giita auxin va xytokinin bd
sung vao mdi trudng nudi cidy la mot trong
nhiing yéu r6 quyét dinh anh hudéng dén kha
ning phat sinh hinh thai ctia cic giéng cay ho
Brassica (Bhattacharya, 1980; Klimaszewska,
Keller, 1985). Mot s6 tac gia cho rang, su phat
sinh hinh thai chi x4y ra trong méi trudng c6 bé
sung xytokinin, con khi b8 sung auxin lai lam
giam kha ning phat sinh hinh thai cta bao
phén. Auxin (2,4 D, a-NAA) va xytokinin (BA,
kinetin) 14 nhiing chat diéu tiét sinh trudng
thudng dudc b8 sung vao moi trudng ¢ cac nong
do khac nhau nhim kich thich kha nang phat
sinh hinh thai cta bao phan (Dias and
Martins,1999; Domblides, 2002; Semova, 2002).
Deepak et al. (2008) cho ring khi bé sung than
hoat tinh vao méi trudng nudi cdy kich thich
kha nang tao phoi cia Brassica juncea.

Vé6i muc dich ting ty 1é tao phoi, ting kha
nang tao cdy hoan chinh cho phéi dudgc tao ra,
ching t6i bd tri 24 cong thic thi nghiém cé b6
sung auxin (2,4 D, a-NAA) va xytokinin (BA,
Kinetin) & cac nong d6 khac nhau trén nén moi
truong B5. K&t qua thi nghiém cho th4y, trong
mdi trudng cé b6 sung ca xytokinin va auxin, ty
1é tao callus tit mAu cdy ban dau déu 16n hon

khi chi bé sung a-NAA nhu thi nghiém trén, dac
biét kha nang tao callus é mot s6 méi trudng lén
dén 76,66%. Khi st dung auxin (2,4D va a-
NAA) phoi hop véi xytokinin & nong dd 0,5 mg/l
lai cho kha n#ng tao callus cao hon & nong do 1
mg/l. K&t qua thi nghiém pht hdp véi nhan dinh
cua Dietert (1982), nong d6 2,4D cao kim ham
su phat trién callus. Khi st dung xytokinin (BA
va Kinetin) é nong d6 cang cao phdi hgp véi
auxin, ty 1é tao callus cang giam, riéng trong hai
moi trudng c6 bd sung Kinetin va 2,4D c¢6 xu thé
ngudgc lai (Bang 3).

Hai méi truong khi b6 sung Kinetin va a-
NAA ngoai viéc phat sinh callus con quan sat
thady kha n#éng tao phoi, ty 18 mau cdy hinh
thanh phéi rat thap 1,0 - 2,33%.
dudgc hinh thanh cé cdu tric tuong ddi rd, mau

Cac phoi

xanh va cac ph6i nay theo nhan dinh c6 kha
ning tao thanh cdy hoan chinh cao (Hinh 1B).
Két qua nghién ctiu cta ching téi phu hgp véi
cac nghién ctu da céng bo truéc day la ty lé
tao phoi tuy tiing giéng cta ho cai chi khoang
1 - 4%. Do s6 lugng phoi tao ra khéng nhiéu
dé b8 tri thi nghiém, theo tham khéo tai liéu
chiing t6i lua chon méi truong MS c6 b sung
3% duong va TAA 0,5 mg/l BA 0,5 mg/l va 8 g/l
agar dé tao cAy hoan chinh cho phéi (Mai,
2010). Két qua ching tdi thu dude 8 cAy hoan
chinh phat sinh ti phéi.

Bang 3. Anh huéng ciia to hgp chit diéu tiét sinh trudng dén su phat sinh hinh thai

Ty & phat sinh hinh thai: callus (C*) va phoi (E*),%

Chét diéu tiét Xytokinin
sinh treéng BA, mg/l Kinetin, mg/I
2,0 1,0 0,5 2,0 1,0 0,5
Auxin  NAA, 1,0 C* 26,66 C* 53,33 C* 60,00 C* 10,00 C* 26,66 C* 56,66
mg/l E* 1,00
0,5 C* 23,33 C* 73,33 C* 66,66 C* 40,0 C* 53,33 C* 66,66
E* 2,33
2,4D, 1,0 C* 16,66 C* 43,33 C* 66,66 C* 76,66 C* 36,66 C* 33,33
mg/ 0,5 C* 10,00 C* 43,44 C*70,00 C* 46,66 C* 26,66 C* 53,33

Ghi chu:

Nén méi truong B5 bé sung 10% duong; 0,8% agar;

C* - ty 16 tao callus; E*- ty 16 tao phoi;

Trong cét khong cé ky hiéu E* - khéng c6 kha nidng tao phoi.
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3.3. Anh hudng cta chit diéu tiét sinh
trudng va mAu cdy ban dau dén kha niang
nhan nhanh va tao ré cho chéi

Dé nhan nhanh cic dong cdy tai sinh tit
phéi v tinh, ching t6i lya chon tru duéi 14 mam
va choi dinh @& tién hanh nhan nhanh va tao
chdi bat dinh. V6i s6 lugng mAu ban diau nho
ching t6i tién hanh nhan nhanh so b dé tao céc
dong cay st dung méi truéng MS + 0,5 mg/l BA
+ 3% dudng 1la mo6i truéng nhan nhanh thich
hdp cho cdy ho cai Brassica da dudc cong bd béi
Kalashnikova va cong su (2012). Két qua cho
thay, chi c6 cac chdi dinh c6 kha niang nhan
nhanh, con tru duéi 14 mam trong moi trudng
nghién ctiu khoéng c6 kha ning tao chéi bat
dinh. Tt chéi dinh ctiia 8 cdy tao ra ti phéi vo
tinh thu duge 8 dong cidy duge ky hiéu la D1,
D2, D3, D4, D5, D6, D7, DS.

Phoéi v6 tinh c6 thé phat sinh tit hat phén
cling nhu t& bao chuyén héa (Kalashnikova et
al., 2012), chinh vi vy 8 dong cdy tai sinh tu
phéi vo tinh cin phai dudc xac dinh d6 boi dé
tim ra dong ciy don boi. Két qua do ham luong
ADN béng may Flow cytometry cho thdy, ¢ mau
d61 chiing cAy me 2n va 3/8 dong cay (D2, D3,
D7) thu duge xuit hién dinh 6 vi tri c6 cuong do
huynh quang gan 50, trong khi d6 5/8 dong cay
con lai xuat hién dinh 6 vi tri c¢6 cudng do6 huynh
quang gan 25 (Hinh 1F). Dinh cudng d6 huynh
quang hay chi s6 ham lugng ADN giam béng
mot nitia so v6i mau déi chiing, do d6 c6 thé xac
nhéan 5/8 dong cay (D1, D4, D5, D6, D8) tao ra
la cay don boi. Ba dong cay tai sinh con lai la
cay ludng boi, s6 di c6 két qua nhu vay la do 3
dong ciy nay tai sinh tir cac phéi v6 tinh khong
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phat trién tir hat ph&n ma phat sinh ti t& bao
chuyén hoéa 12 bao phén.

Véi muc dich nham ting hé s6 nhan ciing
nhu tao cady hoan chinh, st dung dong D1 dé
tién hanh nghién ctu. Két qua cho thay, chéi
dinh c6 kha néng nhan nhanh trong méi truong
¢6 bb sung Kinetin va BA sau 4 tuin nudi c4y.
Hé s6 nhan nhanh giao déng kha 1én tu 1,5
(trong moi trudng cé bd sung Kinetin 0,5 mg/l)
dén 3,94 (trong mdi trudng c6 bd sung BA 1mg/l)
(Hinh 1D). Trong 4 cbéng thtc thi nghiém con
lai hé s6 nhan thap (tu 2,30 - 2,53), khéng c6 su
sai khac vé mit thong ké (Bang 4).

O khia canh chat lugng chéi, hai chi s6 duge
theo doi 1a s6 14 trung binh trén chdi va chiéu
cao trung binh cta chéi. Chiéu cao cta chdi c¢b
xu thé gidm dan khi ting néng do chat diéu tiét
sinh truéng. Chiéu cao chdéi bién déi khéng
nhiéu tit 2,08cm (khi b6 sung 1,5 mg/l BA) dén
2,51cm (khi b8 sung 0,5 mg/l Kinetin).

Tuong tu, s6 14 trung binh trén chéi ciing
bién d6i khong nhiéu, su sai khéc gitia cac cong
thic thi nghiém cting khéng r6 rang, sai khac c6
¥ nghia vé mat thong ké chi tén tai gitia cong
thic bd sung 1,5 mg/l Kinetin (2,56 14/chdi) va
cong thiic bs sung 0,5 mg/l BA (2,23 14/chdi).

Tao ré cho chéi 1a khau cudi cting trong qua
trinh nhan giéng in vitro. K&t qua thi nghiém
cho thay, a-NAA c6 anh huédng tich cuc dén viéc
tao ré cho chéi in vitro sau 3 tuin nudi cay. O
cac cong thiic c6 a-NAA déu cho s6 chéi ra ré dat
100% va s ré trung binh/chéi 16n hon nhiéu 1an
so v6i déi chiing. Thoi gian xu4t hién ré dau tién
§ cac cong thiic c6 bd sung a-NAA sém hon so

Bang 4. Anh hudng ctia chat diéu tiét sinh trudng kha ning nhan nhanh

cua choi dong D1, sau 4 tuan nudi cay

Nong d6 chét kich thich sinh trwdng

Chi tiéu theo doi Kinetin, mg/I BA, mg/l
0,5 1,0 1,5 0,5 1,0 1,5
Hé sb nhan 1,50° 2,51° 2,30 2,53 3,94° 2,36
Sé 14 Ichdi 2,30° 2,19 2,56° 2,23%° 2,25%P 2,42°
Chiéu cao clia choi 2,51° 2,24"° 2,15 2,34°%¢ 2,09** 2,08°

Ghi chii: a,b,c,d trén cting mét hang cé sai khac vé mét théng ké P<0,05;

Nén méi truong MS bé sung 3% duong; 0,8% agar
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v6i ddi chiing, 6 cong thic doi ching ré dau tién
xuét hién 6 10 ngay sau nudi cdy, trong khi cac
cong thiic ¢ b6 sung a-NAA & cac néng do 0,25;
0,5 va 1 mg/l thi ré dau tién xuat hién lan lugt &
ngay 8, ngay 6 va ngay 6. Trong cac céng thiic
bé sung a-NAA, cong thic st dung 0,5 mg/l o-
NAA cho k&t qua tét nhat véi sd ré trung
binh/chdi 14 6,54 va chiéu dai ré trung binh dat
3,68cm (Hinh 1E). O cong thiic nay, chidu dai ré
tuy c6 xu thé thap hon so véi cong thic c6 bo

Mé&u déi chirng cay me 2n

sung a-NAA ¢ nong dd 0,25 mg/l, nhung khong
c6 su sai khac vé mit thong ké (Bang 5). Két
qua nay phu hgp véi nghién ctu ctia Gerszberg
et al. (2014). Sanjida et al. (2011) da cong bo, ty
1é tao ré cho chéi ctia 2 giéng cai Brassica juncea
trong mdi truong MS khéng bd sung chit diéu
tiét sinh trudng dat 80 - 95%. Tuy nhién, chéi
cai Dong du (Brassica juncea) trong nghién cttu
nay chi dat ty 1& tao ré 19,8% trén moi trudng
MS khong bé sung chét diéu tiét sinh trudng.

Mé&u dong don bdi 1n

Hinh 1. M6t s6 hinh anh trong quy trinh
tao cay cai Pong du (Brassica juncea) don bdi in vitro

Ghi chu: A - Bao phan, hat phan trong méi truong B5; B - Su hinh thanh phoi vé tinh ctia hat phdn trong moi truong B5 c¢6 b6
sung 10% duong, 8 g/l agar, 1 mg/l Kinetin va 0,5 mg/l a-NAA; C - Cdy hoan chinh tao tit phéi vé tinh trong méi truong MS cé
b6 sung 3% duong, 8 g/l agar va 1 mg/l BA; D - Nhan nhanh chéi phat sinh tw chdi dinh ctia cdy tai sinh tir phéi vo tinh trong
moi truong MS c6 bé sung 3% duong, 8 g/l agar va 1 mg/l BA; E - Ra ré cho chéi trong méi truong MS cé bé sung 3% duong, 8
g/l agar va 0,5 mg/l a-NAA; F - Kiém tra d6 bji ctia cdy béng mdy Flow cytometry.
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Bang 5. Anh hudng ctia a-NAA dén kha ning tao ré cho chéi sau 3 tuan nuéi cay

Nong d6 a-NAA, mg/l

Chi tiéu theo dbi Déi chirng
0,25 0,5 1,0
Ty 1& tao r&,% 19,80° 100,00° 100,00° 100,00°
S6ré 0,38° 4,67° 6,54° 5,56°
Chiéu dai r&, cm 2,21° 3,96° 3,68° 2,67°
Ngay phat sinh ré dau tién 10 8 6 6

Ghi chu: a,b,c,d trén cing mot hang c6 sai khéc vé mét théng ké P<0,05; Nén méi truong MS bé sung 3% duong; 0,8% agar

4. KET LUAN

- Mbi truong thich hgp dé tao phoi vo tinh
ti bao phén cai Déng du (Brassica juncea) 1a B5
+ 10% duong + 1 mg/l Kinetin + 0,5 mg/l a-NAA
ty 1& tao phoi vo tinh dat 2,33%

- Két qua kiém tra ham lugng ADN bang
may Flow cytometry théng qua cudng d6 huynh
quang, xac nhan 5/8 dong cay tai sinh tu nudi
cdy bao ph4n 12 dong cay don boi.

- Hé s6 nhan choi ciia dong cai don boi D1
dat cao nhat (3,94 1an) sau 4 tuin nudi cay trén
mdi truong MS + 3% dudng + 1 mg/l BA.

- Méi truong MS + 3% dudng + 0,5 mg/l a-
NAA 13 moi trudng thich hgp tao ré cho chéi
dong D1 vé6i s6 ré trung binh 1a 6,54 ré&/chdi va
chiéu dai ré trung binh dat 3,68cm sau 3 tuan
nudi cay.

TAI LIEU THAM KHAO

Bhattacharya N.M., Sen S.K. (1980). Production of
plantlets through somatic embryogenesis in
Brassica campestris. Zeitschrift fur
Pflanzenphysiologie, 99: 357-361.

Davydova N.N. (2008). YcoBepuieHCTBOBaHHE METOIa
KyIbTYpbl TBUILHHKOB JUIS HCIOJIb30BaHHS B
CENeKIIMOHHOM  TIpoliecce  Kamyctel  (Brassica
oleracea L.). ABtoped. kaua-t Ouon. Hayk. M.:
2008. - 25 c. “Improvement of anther culture
method for use in the selection process of cabbage
(Brassica oleracea L.)”.

Dietert M.F., Barron S.A., Yoder O.C. (1982). Effects
of genotypes on in vitro culture in the genus
Brassica. PI. Sei. Lett., 26: 233-240.

Dias J.S., Martins M.G. (1999). Effect of silver nitrate
on anther culture embryo production of different

Brassica  oleracea  morphotypes.  Scientia
Horticulturae, 82: 299-307.

Deepak Prem, Kadambari Gupta, Gautam Sarkar, Abha
Agnihotri. (2008). Activated charcoal induced high
frequency microspore embryogenesis and efficient
doubled haploid production in Brassica juncea.
Plant Cell, Tissue and Organ Culture, 93(3): 269-
282.

Domblides E.A., Shmykova H.A. (2002). Paspurue
IBUIBHUKOB KaIlyCThl OpOKKOJIM in Vivo W TIpH
KyJIbTHUBUpOBaHUM in vitro. CO. Hayd. TpyA.
Bcepoccuiickuit HUU cenexuuu u ceMeHOBOACTBA
OBOIIHBIX KyJIbTYp. - Bsimyck 37, c. 82-92.
“Broccoli anther development in vivo and”.

Ferrie A.M.R., Caswell K.L. (2011). Isolated
microspore culture techniques and recent progress
for haploid and doubled haploid plant production.
Plant Cell, Tissue and Organ Culture, 104(3): 301-
309, ISSN 0167-6857.

Gamborg O.L., Miller R.A. and Ojima K. (1968).
Nutrient requirements of suspension cultures of
soybean cells. Exp. Cell Res., 50: 151-158.

Gerszberg A., Hnatuszko-Konka K., Kowalczyk T.
(2014). In vitro regeneration of eight cultivars of
Brassica oleracea var. Capitata. In Vitro
Cell.Dev.Biol.Plant. DOI 10.1007/s11627-014-
9648-7.

Gland- Zwerger A. (1995). Culture conditions aecting
induction and regeneration isolated microspore
cultures of different Brassica species. In “GCIRC
Proceedings of the Ninth International Rapeseed
Congress, p. 799-801. GCIRC, Cambridge, UK.

Vii Dinh Hoa, Vii Van Liét, Nguyén Van Hoan (2005).
Gigo trinh chon gidng ciy trong. Nha xudt ban
Nong nghiép, Ha Noi,

Ibrokhim Abdurakhmonov (2012). Plant Breeding.
ISBN 978-953-307-932-5, 364 pages, Publisher:
InTech.

Kalashnikova E.A., Mai. D.T (2012). Teopetudeckue u
NPaKTHYECKUE aCICKThI, ITOJyYECHUS! TAIUIOUITHBIX
W JMTAIUIOUJHBIX PACTeHUH in Vitro pa3IMYHBIX
BUn0OB Brassica. W3marennctBo: LAP LAMBERT
Academic Publishing, 2012r. “Theoretical and

745



Tao cay cai Pong dw (Brassica juncea) don bdi in vitro bang nudi ciy bao phan

practical aspects, and obtaining haploid in vitro
and dihaploid plants different Brassica species”.

Klimaszewska K., Keller W.A. (1985). High frequency
plant regeneration from thin cell layer explants of

Brassica napus. Plant Cell, Tissue and Organ
culture, 4: 183-197.

Kuginuki Y., Nacamura K., Hida K.I., Yosicawa H.
(1997). Varietal differences in embryogenic and
regenerativ  ability in microspore culture of
Chinese cabbage (Br. Camperstris spp. pekinesis).
Breeding Science, 47: 341-346.

Lichter R. (1989). Efficient yield of embryoids by culture
of isolated microspores of different Brassicaceae
species. Plant Breeding, 103: 119-123.

Mai. D.T. (2010). CoBepiieHCTBOBaHHE TEXHOJOTHUHU
NOJyYeHHs  TAaIUIOMJHBIX W JAWTAIUIOMJIHBIX
pactenuit pamca (Brassica napus L) wu
OemoxodaHHoi KamycTel (Brassica oleracea L.).
ABtoped. kaHa-T 6HoI. HayK.- Mocksa, 2010. 23c.
“Obtaining haploid and dihaploid rape (Brassica
napus L.) and cabbage (Brassica oleracea L.)”.

Murasshige T. and F. Skoog (1962). A revised medium
for rapid growth and bioassays with tobacco tissue
cultures. Physiol. Plant, 15: 473-497.

Muravlev A. A. (2007). KynpTypa NBUIPHHKOB B
CEJIKIIMU SIPOBOTO parca. ABToped. KaHA-T OHOI.
Hayk. - CaparoB, 2007. 29c. “Anther culture in
breeding spring rape”.

Ollitrault P. and N. Michaux-Ferriere (1992).
Application of flow cytometry for citrus genetic
study and breeding. Proc. Int. Soc. Citricult., 1:
193-198.

Phippen C., Ockendon D.J. (1990). Genotype plant,
bud size and media factors affecting anther culture

746

of cauliflowers (B. Oleraceae var. botrytis). Theor.
Appi.Genet., 79(1): 33-38.

Sanjida R. M., Sarker R.H., Hoque M.I. (2011). In
vitro Plant Regeneration in Brassica spp.
Plant Tissue Cult. & Biotech., 21(2): 127- 134.

Semova H.Yu., Ushakova L.A. (1993). Angporenes in
Vitro W TIONy4eHHWE TAIUIOMIHBIX PAaCTCHUUN
0E€NOKOYaHHOH KamyCThl C IOMOIIBIO KYJIBTYDBI
neibHEKOB. Jlokin. BACXHUJI, “Androgenesis in
vitro and obtain haploid plants cabbage using
anther culture”.

Telmer T. A., Newcomb W., Simmonds D.H. (1995).
Cellular changes During heat shock induction and
embryo development of cultured microspores of
Brassica napus. Protoplasma, 185: 106-112.

Nguyén Quang Thach, Nguyén Thi Ly Anh, Nguyén
Thi Phuong Thao (2005). Cong nghé sinh hoc
nong nghiép. Nha xuat ban Nong nghiép, Ha Noi.

Thomas E., Wenzel G. (1975). Embryogenesis from
microspores  of Brassica  napus. 7.
Pflanzenziichtg, 74: 77-81.

Thurling, Chay. (1984). The influence of donor plant
genotype and environment on production of
multicellular microspores in cultured anthers of
Brassica napus ssp. oleifera. Ann. Bot., 54: 681-693.

Touraev A., Forster B.P., Jain S.M. (2009). Advances
in haploid production in higher plants. Springer
Science + Business Media B.V., The Netherlands,
p. 1-208

Wan G. L., Nacem M. S., Geng X.X. et al. (2011).
Optimization of Microspore Embryogenesis and
Plant Regeneration Protocols for Brassica napus.
International journal of agriculture & biology,
ISSN Print: 1560-8530; ISSN Online: 1814-9596
10-260/MM1/2011/13-1-83-88.



