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NHAN NHANH HOA HOANG LAN
BANG KY THUAT NUOI CAY PHOI SOMA

Vi nhan giong truyén thong trén loai hoa lan
hién nay dan dé€n mot van dé ma cic phong thi
nghiém vi nhan giong thuong gap phai d6 1a ton
nhiéu chi phi lao dong dé san xuét cay con véi
khoi Iugng 16n, khi dua ra thi truong gia thanh
cay con lai cao [7]. Hé thong nhan giong bing
phoi vo tinh [2] s€ giai quyét dugc rao can néu
trén voi cac loi thé: nhan nhanh duéi dang t€
bao, phoi vo tinh 1a mot thé biét héa c6 hé s6 tdi
sinh cao, ton it chi phi lao dong va gia thanh ha
[4]. Vat liéu khoi ddu 1a thé phoi gia (PLB) va
be 14 non in vitro trong nuoi cdy phoi vo tinh cé
vai trd ddm bdo duoc dic diém di truyén b6 me
va duy tri hé s6 tdi sinh cao trong thoi gian dai
[9]. Mdi trudng nuoi cdy phoi vo tinh thich hop
chi€ém vai trd0 quan trong trong qua trinh sinh
trudng va biét hoa t€ bao phoi [1]. Diéu khién
qué trinh biét héa va tai sinh phoi vo tinh dudi
tdc dong cua cdc chat di€u hoa sinh truéng BA,
kinetin, TDZ, NAA da tr& thanh quy luat [3].
PLB 1a mot thé da phoi phoi dic biét phat sinh
trong nuoi cdy cdc 1oai hoa lan chiu nhiéu tac
dong cua cytokinin [8]. Nghién ctru tao mo seo
phoi héa, nuodi cdy tao phoi soma, va tdi sinh
phoi soma la rao can dau tién trong ky thuat
nuoi cay phoi soma [5, 10]. Bai bao nay nghién
cttu nhan nhanh hoa hoang lan thong qua k¥
thuat nuoi cdy phoi soma.

I. PHUOGNG PHAP NGHIEN CUU

1. Nguyén liéu

Nguyén liéu la giong hoa hoang lan
Dendrobium cv. sonia earsakul nhap ndi tu
Singapore. Mau nuo6i cay: (i) Corm dinh sinh
trudng choi in vitro 20 ngay tudi; (i) La non
(con be 14 trang) chdi in vitro 20 ngay tudi; (iii)
PLB dugc cat lat mong.

2. Phuong phap
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Vién Sinh hoc nhiét doi

Moi truong dinh dudng khodng co ban dugc
stt dung trong nuodi ciy 1a MS (Murashige &.
Skoog, 1962) [6]. C6 bd sung: BA (6-
benzylaminopurine), TDZ (thidiazuron), kinetin
(6-furfurylaminopurine), IAA (B-indolacetic
acid), IBA (B-indolacetic acid), NAA (a-
napthalene acetic acid), B1 (5 mg/l), nuéc dua,
dudng sucrose (30 g/l).

Diéu kién nuoi cdy: nhiét do phong 26 +
2°C, RH = 65%, thoi gian chi€u sang 10
gid/ngay, cuong do chi€u sdng 33,3 pmol/m?/s,
toc do 1ac 100 rpm.

Thiét k€& thi nghiém: bo tri theo khoi day du
ngdu nhién, 3 14n 1ap lai, moi 1an 1ap lai nuoi
cdy 3 binh tam giac (chita 60 ml moi truong ban
ran hay 50 ml moi trudng 16ng). SO liu duoc
phan tich bang phadm mém MSTATC (t = 0,05).

IL. KET QUA VA THAO LUAN

1. Nuoi cay tao thé phoi PLB

Choéi non hoa lan in vitro ¢6 do tudi 20 ngay
nuoi cdy dugc st dung lam nguyén liéu nudi
cdy. Mau nuoi cay 1 14 non con be traing. Mau
dugc nuoi cdy trén moi truong tao phoi PLB:
MS + CW (10%) c6 b6 sung T1AA, IBA, NAA,
BAva TDZ.

Két qua nghién ctu cho thiy (bang 1): Sau
45 ngay, PLB xuat hién manh trén moi truong
nuoi cdy MS + CW (10%) c6 bd sung cac t6 hop
chdt diéu hoa sinh truong IBA+BA, TAA+BA.
B6 sung t6 hgp TDZ+NAA va TDZ cho phét
sinh 3,4-8,2 PLB/ mau nuoi cdy; trong d6 t6 hop
TDZ (1 mg/l) + NAA (0,5 mg/l) dat hiéu suat
tao 8,2 PLB/méau. PLB dugc tich roi khdi mau
nuoi cdy, duge st dung lam nguyén liéu cho
nghién cttu vi nhan giong hay nuoi cay tao t€
bao soma.



Bdng 1

Anh huéng cia chit diéu hoa sinh truéng dén phat sinh thé phoi PLB

Chat diéu hoa sinh truong Ty 1¢ phat sinh PLB (%) S6 PLB /mau

2,4D (0,1 mg/l) 100 1,2
2,4D (0,2 mg/l) 100 1,5
2,4D (0,3 mg/l) 100 1,6
2,4D (0,4 mg/1) 100 1,8
2,4D (0,5 mg/l) 100 2,0
2,4D (1 mg/l) 92 2,2
2,4D (1 mg/l) + NAA (1 mg/l) 83 2,0
IBA (0,5 mg/l) 100 2,4
IBA (0,5 mg/l) + BA (1 mg/l) 80 3,6
TIAA (0,5 mg/l) 100 2,2
TIAA (0,5 mg/l) + BA (1 mg/l) 100 34
Kinitin (0,5 mg/l) + 2,4D (0,5 mg/l) 100 2,6
Kinitin (0,5 mg/l) + TAA (0,5 mg/l) 100 2,8
Kinitin (2 mg/l) + 2,4D (0,5 mg/l) 80 3,8
Kinitin (2 mg/l) + IAA (0,5 mg/) 93 4,2
TDZ (1 mg/l) 92 5,8
TDZ (3 mg/l) 96 2,8
NAA (0,5 mg/l) 100 2,6
TDZ (1 mg/l) + NAA (0,5 mg/1) 100 8,2
TDZ (3 mg/l) + NAA (0,5 mg/l) 100 5,6

CV% 12,8 9.4

2. Nuoi cay tao dich huyén phu mo seo

phoi hoa

Mau nuoi cdy 1a PLB dugc cét thanh timg lat
mong day 1 mm va dugc dua vao nuoi cay trén
moi truong phat sinh mo seo phoi héa MS + CW
(30%) c6 bd sung 2.4D (0-0,3-0,5 mg/1).

Két qua nghién ciu cho thdy, sau 4 tuin
nuoi cdy, mo seo hinh thanh trén bé mat lat

cét, trén moi trudong agar MS + CW (30%) +
2.4D (0,5 mg/l). Lat cat ¢6 mo seo duoc dua vao
nuoi cdy trong moi truong long MS + CW
(30%) + 2.4D (0,5 mg/l), sau 8 tuan nudi cdy,
loc loai bo lat cat PLB, dugc dich huyén phu t€
bao mo seo. Moi truong nudi cdy tao mo seo la
MS khong bé sung chat diéu hoa sinh trudng (0-
PGR) va phit sinh tao dich huyén phu t6t nhat 1a
MS + CW (30%) + 2.4D (0,3 mg/l) (bang 2).

Bdng 2

Anh huéng ctia moi trudng nuoi ciy dén phat sinh mo seo

MOoi truong nudi cay Ty lé phat sinh | Tao dich huyén phu té

Trén agar (4 tuin) Trong 16ng (4 tuan) mo seo (%) bao moé seo (mg/50ml)
2.4D (0,3 mg/l) 2.4D (0,3 mg/l) 50 1.286
2.4D (0,5 mg/l) 2.4D (0,5 mg/1) 70 1.864
2.4D (0,0 mg/l) 2.4D (0,3 mg/l) 100 1.483
CV% 12 10,8

3. Nuoi cay tang sinh té bao moé seo phoi hoa

Mo seo tir nghién ctu trén dugc st dung
trong nghién cttu nuoi cdy tang sinh mo seo
phoi héa. Khoi lugng mo seo dua vao nuodi cdy

500 mg/mau. Moi truong nudi cdy tang sinh mo
seo phoi héa MS + CW (10%) c6 b6 sung NAA
(0-0,1-0,5-1,0 mg/l) va 2.4D (0-0,1-0,5-1,0
mg/1) va d6i chiing khong bé sung chat diéu hoa
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sinh truong (0-PGR).

Két qua nghién ctu cho thay, sau 30 ngay
nuoi cady, mo seo phoi héa tang sinh nhanh trén
moi trudng c6 bd sung NAA (0,5 mg/l) + 2.4D
(0,1 mg/l) dat hé so tang sinh 4,6 va cao hon so
vGi doi chiing (hé s6 tang sinh 2,2) (bang 3).

Theo nhiéu tic gia, do mo6 seo hoa hoang lan c6
hién tugng hoai tir sau thoi gian dai nuoi cdy,
nén moi trudng duy tri tdng sinh mo6 seo phoi
hoéa 1a moi trudng nuodi cdy cdch quang c6 bd
sung NAA (0,5 mg/l) + 2.4D (0,1 mg/l) va O-
PGR 1a thich hop.

Bdng 3

Anh huéng cuia chat diéu hoa sinh truéng dén tang sinh t€ bao mo seo

Moi truong nuoéi cay Sinh khoi té€ bao mé seo Hé so tang sinh
NAA (mg/l) 2.4D (mg/l) sau 30 ngay nuoi cay (mg) sau 30 ngay nudi cay

0,0 0,0 1.146 2,2
0,1 - 1.425 2,8
0,5 - 1.628 3,2
1,0 - 1.846 3,6
- 0,1 1.245 2,4
- 0,5 1.672 3,2
- 1,0 1.656 3,8
0,5 0,1 2.374 4,6
0,5 0,5 2.136 4,2
CV% 12,4 9,6

4. Anh huéng ciia mo nuoi cay dén tai sinh

mo seo phoi hoa

Mau nuoi cdy 1a PLB dugc cat thanh timg 14t
mong day 1 mm va 14 non tach roi con be trang
(chéi in vitro 10-20 mm), chéi dinh va hat lai
duoc st dung lam nguyén liéu nudi cdy tao mo
seo phoi héa. Khoi lugng mo seo dua vao nuoi
cdly tai sinh 1a 500 mg/mau.

Két qua nghién cttu cho thay, sau 30 ngay
nuoi cdy: Trén moi truong nudi cdy phat sinh
tao mo seo phoi héa: MS + 2.4D (0,5 mg/l) +
CW (10%). Ca bon loai mo dua vao nuodi cdy
déu phat sinh mo seo phoi héa (72-92% méiu tao

mo seo) (bang 4). Mo seo phoi hda tang sinh
nhanh trong nuoi cdy kéo dai. Mo seo phoi héa
dat dudi 4nh sang c6 diém xanh. Mo seo phoi
héa dat dudi 4nh sang khuéch tdn c6 mau tring
nga. Mo seo xanh dugc st dung trong nghién
ctiu tii sinh, mo seo vang nga thich hogp cho
nuoi cdy tang sinh trong moi truong 16ng.

Moi truong nuoi cdy tai sinh mo seo phoi
hoéa: MS + NAA (0,1 mg/l) + BA (0,5 mg/l). Sau
30 ngay nudi cdy: Mo seo phoi héa tir bon loai
mo dua vao nuoi cdy déu cé kha nang tii sinh
cao. Hiéu suat tai sinh 100% loai mau dua vao
nuoi cdy. S6 choi dat trung binh 6,2-8,6
ch6i/mau nuoi cay.

Bdng 4
Anh huéng ctia mo nuoi ciy dén tai sinh mo seo
Mau nuoi | Moéi truong nuéi ciy tao mo seo (sau 30 ngay nuoi cay) | Hiéu suat tai sinh
cay Ty 1é tao mo seo (%) Hé s6 tang sinh cdly truyén (choi/cum)
Lat cat PLB 74 3,8 8,4
Be 14 non 92 4,2 6,2
Tit choi dinh 74 3,6 8,6
T hat lai 72 3,8 7,2

5. Tai sinh mé seo phoi hoa
Mo seo tir nghién ctu trén dugc su dung
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dugc cdy truyén 6 lan. Moi trudong nuoi cdy tai
sinh mo seo phoi héa MS + CW (10%) c6 bé
sung NAA (0-0,1-0,5-1,0 mg/l) va 2.4D (0-0,1-
0,5-1,0 mg/l) va d6i chiing khong bé sung chat
diéu hoa sinh truong (0-PGR).

Két qua nghién ctu cho thdy, sau 30

ngay nuoi cdy, ty I¢ ti sinh dat 74-100% trén cac
nghiém thic chat diéu hoa sinh trudng bd sung.
S6 chdi dat cao 6,8 chdi/cum & t6 hop NAA (0,1
mg/l) + BA (0,1 mg/l) (bang 5). Ty 1é tai sinh cao
6 mo seo, cho thdy t&€ bao mo seo phoi hda la don
vi nhan giong thich hgp trong nuoi cay 1ong.

Bdng 5
Anh huéng ciia chat diéu hoa sinh truéng dén tai sinh mo seo phéi hoa
Chat diéu hoa sinh truong Ty lé tai sinh (%) S6 choi /cum
NAA (mg/l) BA (mg/l) sau 30 ngay nuoi cay

0,0 0,0 74 2,0
0,1 - 76 3,2
0,5 - 82 2,2
1,0 - 84 1,8

- 0,1 100 3,6

- 0,5 100 4,2

- 1,0 100 3,8
0,1 0,1 100 6,8
0,1 0,5 100 4.4
0,1 1,0 100 4,2
CV% 10,6 8,8

6. Nuoi cay tang sinh dich huyén phu té bao
mo seo phoi hoa:
Mo seo tir nghién ctu trén dugc st dung
trong nghién ctu tang sinh dich huyén phu t&
bao mo seo phoi héa. Khoi lugng mo seo dua

vao nuodi cdy 1g/50ml thé tich moi trudng da
dugc cdy truyén 6 1an. Moi trudng 1ong nuoi cay
tang sinh mo seo phoi héa MS + CW (10%) c6
b6 sung NAA (0-0,1-0,5-1,0 mg/l) va 2.4D (0-
0,1-0,5-1,0 mg/l) va déi ching khong bé sung
chat diéu hoa sinh truong (0-PGR).

Bdng 6

Anh huéng cia chét diéu hoa sinh truéng dén tang sinh dich huyén phi mé seo

MOoi truong nudi cay Sinh khoi dich huyén phu Hé so tang sinh
NAA (mg/l) 2.4D (mg/l) té bao mo seo (mg)

0,0 0,0 2.248 3,2
0,1 - 5.672 5,6
0,5 - 4.274 4,2
1,0 - 2.834 2,8
- 0,1 5.896 5,8
- 0,5 4.688 4,6
- 1.0 3.282 3.2
0,5 0,1 11.496 11,4
0,5 0,5 8.224 8,2
CV% 14,2 8,8

Két qua nghién cttu cho thay, sau 30 ngay
nuoi cdy, dich huyén phtt mé6 seo phoi héa tang
sinh nhanh trén moi trudng c6 bé sung NAA

(0,5 mg/l) + 2.4D (0,1 mg/l), dat hé s6 tang sinh
11,4 va cao hon so v6i d6i chiing (hé s6 tang
sinh 2,2) (bang 6). Theo nhiéu tic gia, do mo
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seo hda hoang lan ¢6 hién tugng hoai tir sau thoi
gian dai nuodi cdy, nén moi truong duy tri tang
sinh dich huyén phu t€ bao mo seo phoi hoa la
moi trudng nudi cdy cdch quing c6 bd sung
NAA (0,5 mg/l) + 2.4D (0,1 mg/l) va 0-PGR la
thich hop hon ca.
7. Nuoi cay cam ing phat sinh phoi

Nuo6i cay cam ting phat sinh phoi 1a nuoi cay
kich thich mo6 seo phoi héa biét héa thanh phoi
soma trong moi trudng nuodi cdy long. Dich
huyén phit t€ bao mo seo phoi hda dugc cay
truyén 6 lan dugc st dung lam nguyén liéu nuoi
cdy. Khoi luong t€ bao dua vao nudi cay la

10 g/50 ml thé tich moi trudng. Moi trudng nuoi
cdy hoat héa phat sinh phoi MS + CW (10%) c6
b6 sung NAA (0,1 mg/l) + BA(0,1 mg/l).

Két qua nghién cttu cho thay, sau 4 tuan
nuoi cdy, hiéu suit hoat héa phat sinh phoi (t€
bao phoi hinh cdu, hinh tim, hinh thuay 16i) dat
cao nhat 88,4% trén moi truong nuoi cdy MS +
CW (10%) + NAA (0,1 mg/l) + BA (0,1 mg/l)
(bang 7). Téc do tang sinh giam nhanh, ngugc
lai to¢c d6 phan héa phoi tang nhanh. Dich huyén
phu phan héa phoi cao sau 4 tuan nuoi cdy,
sau giai doan nay t€ bao mo seo tang sinh khai,
lam giam hiéu suét hoat héa (42,4% sau 6 tuan
nuoi cay).

Bdng 7

Anh huéng ciia thoi gian nuéi ciy dén hiéu suit hoat héa cam ing phat sinh phoi

Thoi gian nuoi cay Mat do té€ bao hoat hoa Hiéu suat hoat hoa (%) so
(tuan) (CFU/ml) sau 4 tuan v6i mat do t€ bao ban dau

1 0.8 x 10° 58,0

2 0,9 x 10* 68,3

3 12 %10 82,6

4 1,4 x10* 88,4

5 0.8 x 10° 50,6

6 0,7 x 10* 424

CV% 12,4 9,2

8. Trai va tai sinh t€ bao phoi soma trén moi truong agar

Bdng 8

Anh huéng ciia chat diéu hoa sinh truéng dén tai sinh phoi

Moi truong nuoi cay c6 bé sung Ty lé tai sinh (%) | S6 choi /5ml dich huyén
NAA (mg/l) | BA (mg/l) TDZ (mg/l) phi té€ bao phoi

- - - 86 12
0,1 - - 68 10
0,2 - - 72 8
B 0,1 - 100 16
B 0,2 - 100 18
- - 0,1 92 14
- - 0,2 78 16
0,1 0,1 - 100 22
0,1 0,2 - 100 24
0,1 - 0,1 100 15
0,1 - 0,2 100 18
CV% 10.8 10

Dich huyén phu t&€ bao phoi héa duge su
dung 1am nguyén liéu nuo6i cay. Thé tich trai
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huyén pha phoi soma MS + CW (10%) c¢6 b6
sung NAA (0,1-0,2 mg/l), TDZ (0,1-0,2 mg/l),
BA(0,1-0,2 mg/l), va d6i chitng khong bo sung
chat diéu hoa sinh trudng (0-PGR).

Két qua nghién ctu cho thdy, sau 45 ngay
nuoi cdy: TDZ tc ché€ qua trinh phéat sinh mo
seo, t€ bao bi hoai tlr cao, han ché ty 1€ tai sinh.
Moi trudng nuodi cdy c6 bd sung t6 hgp NAA
(0,1 mg/l) + BA (0,2 mg/l) va moi truong O-
PGR, cho phét sinh mo seo di doi véi tdi sinh
(bang 8). S6 choi dinh dat cao (24 choi dinh/5
ml dich huyén phu t€ bao phoi nudi cy) trén
moi trudng MS + CW (10%) c6 bé sung t6 hop
NAA (0,1 mg/l) + BA (0,2 mg/l). Sau 60 ngay
nuodi cdy, mo seo phdt trién nhanh trén moi
trudng c6 bo sung t6 hgp NAA (0,1 mg/l) + BA
(0,2 mg/l), di doi v6i su hinh thanh cum chéi tir
mau mo phoi nudi cay.

L. KET LUAN

Nuoi cdy tao thé phoi PLB: Chéi non hoa
lan in vitro c6 do tudi 20 ngay nuoi cay duoc sir
dung lam nguyén liéu nuoi cdy. Mau nuoi cay la
14 non con be trang. PLB xuét hién manh trén
moi truong nuodi cdy MS + CW (10%) cé bo
sung t6 hop TDZ (1 mg/l) + NAA (0,5 mg/l) dat
hiéu suat tao 8,2 PLB/mau. PLB dugc tich roi
khoi mau nuoi cay, duge sit dung lam nguyén
liéu cho nghién ctu vi nhan giong hay nuoi cay
tao t€ bao soma.

Nuéi cdy tao dich huyén phi moé seo phoi
héa: Mo seo hinh thanh trén 14t cat PLB trén
moi truong agar MS + CW (30%) + 2.4D (0,5
mg/l) sau 4 tudn nuoi cdy. Lat cit PLB c6 mo
seo dugc dua vao nudi cdy trong moi trudng
long MS + CW (30%) + 2.4D (0,5 mg/l), sau 8
tuan nuoi cdy, thu nhan dich huyén phu t&€ bao
mo S€o.

Nuoi cdy tang sinh té bao mo seo phoi hoa:
Moi truong nuodi cdy tang sinh mo seo phoi hda
MS + CW (10%) c6 bé sung NAA (0,5 mg/l) +
2.4D (0,1 mg/l) dat hé s6 tang sinh 4,6 cao hon
so v6i d6i ching 2,2.

Anh hudng ciia mé nuoéi cdy dén tdi sinh mo
seo phoi hoa: Sau 30 ngay nuoi cdy: Trén moi
truong nuodi cdy phat sinh tao mo seo phoi hoéa:
MS + 2.4D (0,5 mg/l) + CW (10%). Ca bon loai
mo dua vao nuoi cdy déu phat sinh mo seo phoi
héa. Trén moi truong nuodi cdy tai sinh mo seo

phoi héa: MS + NAA (0,1 mg/l) + BA (0,5
mg/l). Mo seo phoi hoa tir hai loai mo nudi cay
déu c6 hiéu sudt tdi sinh 100%, dat 6-8
ch6i/mau nuoi cay.

Tdai sinh mo seo phoéi héa: Moi truong nudi
cdy tai sinh mo seo phoi héa MS + CW (10%) +
NAA (0,1 mg/l) + BA (0,1 mg/l). Sau 30 ngay
nuoi cay: Ty I tdi sinh dat 74-100% trén cac
nghiém thic. S6 choi dat cao 6,8 choi/cum.

Nuéi cdy tang sinh dich huyén phu té bao
mo seo phéi hoa: Moi truong 16ng nudi cdy tang
sinh mo seo phoi héa MS + CW (10%) c6 bé
sung NAA (0,5 mg/l) + 2.4D (0,1 mg/l) c6 hé s6
tang sinh 11,4 va cao hon so véi doi ching (hé
s0 tang sinh 2,2) sau 30 ngay nuoi ciy.

Nuoi cdy cam ting phdt sinh phoi: Hiéu suat
hoat héa (t€ bao phoi hinh cau, hinh tim, hinh
thuy 16i) dat 88,4% trén moi truong nuodi cdy
MS + CW (10%) + NAA (0,1 mg/l) + BA (0,1
mg/l) sau 30 ngay nuoi ciy.

Trdi va tdi sinh té bao phoi soma trén moi
truong agar: Dich huyén phu t€ bao phoi héa
duge trai nuoi cdy 5 ml/60 ml trén moi truong
nuoi cdy ban rin MS + CW (10%) c6 bé sung t6
hop NAA (0,1 mg/l) + BA (0,2 mg/l). Sau 45
ngay nuoi cdy: cho phat sinh mo seo di doi véi
tdi sinh t6i 24 choéi dinh/5ml dich huyén phu t&
bao phoi.

Loi cam on: Chan thanh cdm on Van phong
Cac chuong trinh trong diém cdp nha nudc va
Chuong trinh Cong nghé sinh hoc KC04 da cap
kinh phi thuc hién dé tai KC04.15/06-10 “Ung
dung k§ thuat nuoi cdy lat mong t€ bao, cong
nghé phoi soma va bioreactor trong nhan nhanh
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céac cay trong kinh té”.
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MICROPROPAGATION OF DENDROBIUM SP.
VIA SOMATIC EMBRYOGENESIS CULTURE

NGUYEN THI NGOC TU, BUI THI TUONG THU, TRAN VAN MINH

SUMMARY

Protocorm like bodies were used as planting materials. PLBs were cut into slices and placed on the
medium for callus initiated. Callus was initiated on the medium MS + CW (30%) + 2.4D (0.5 mg/l). Callus
proliferates on the medium MS + CW (10%) supplemented with NAA (0.5 mg/l) + 2.4D (0.1 mg/l). Callus
was regenerated on the medium MS + (10%) supplemented with + NAA (0.1 mg/l) + BA (0.1 mg/l). Somatic
cell suspension was initiated on MS + 2.4D (0.5 mg/l) and proliferated on the medium MS + CW (10%)
supplemented was NAA (0.5 mg/l) + 2.4D (0.1 mg/l). Somatic cell suspension was differentiated to
embryogenic cell suspension on the medium MS + CW (10%) supplemented with NAA (0.1 mg/l) + BA (0.1
mg/l). Embryogenic cell suspension was plating and regeneration on the medium MS + CW (10%) + NAA
(0.1 mg/l) + BA (0.1 mg/l).
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