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NGHIEN C’'U ANH HUGONG CUA CHAT BIEU TIET SINH TRUONG
DEN KHA NANG TAO CALLUS VA TAI SINH CHOI TRONG NHAN GIONG
HOA DONG TIEN BANG PHUONG PHAP NUOI CAY MO TE BAO

Ngd Xuan Binh’, Nguyén Van Héng

Khoa Néng hoc - Trirong Dai hoc Nong Lam — Dai hoc Thai Nguyén

TOM TAT

Nghién ctu anh hwéng clha chét diéu tiét sinh trwdng dén kha nang hinh thanh callus va
tai sinh chdi trong nhan giéng hoa déng tién bang phwong phap nudi cdy moé té bao”
duoc thtr nghiém véi cac chét diéu tiét sinh trweng 1a NAA, 2,4D (cho thi nghiém tao
callus) va BAP, Kinetin, DTZ, NAA (trong thi nghiém tai sinh chéi). Két qua cho thdy moi
trwdng tao callus cho két qua tét nhat 1a mdi trwng bd sung 1,5 mg 2,4D/. Ty |é tao
callus thu dwoc trong méi trwéng nay dat téi 90,42%. Mdi trwong thich hop nhat dé tai
sinh chdi ti callus 1a mdi trwong c6 bd sung 1,0mg BAP/I + 0,2 mg Kinetin/l + 0,1mg
NAA/I. Trong mdi trwdng nay kha nang tai chdi tir callus dat ty 1& tao chdi la 36,11%, hé

sb tao chdi dat 5,21 chdi/callus.

Tt khod: callus, hoa déng tién, méi trirong nudi cdy, tai sinh chéi, chat kich thich sinh trudéng.

DAT VAN BE

Hoa ddng tién (Gerbera Jamesonii
Bolus), dwoc tréng & nhiéu nwéc trén thé
gi¢i nhuw & chau Au, My va chau A trong
d6 co Viét Nam[1], [2]. S&n pham hoa
déng tién twong ddi phd bién, cé gia tri
cao, dwoc sir dung nhw mét loai hoa
trang tri hang ngay, vi vay kha nang tiéu
thu hoa déng tién rat Ién. Hién nay,
phwong phép chd yéu trong nhan giéng
hoa déng tién 1a nhan giébng bang tach
chdi va nhan gibng in vitro. Viéc nhan
giébng hoa déng tién bang phwong phap
in vitro c¢6 nhiéu wu diém va trdi qua cac
giai doan nubi cdy, chju anh hwéng cua
cac yéu t6 nhw thanh phan méi truwong,
nhiét dd, anh sang nuéi cay. Trong d6
giai doan tao md seo (callus) va tai sinh
chdi déng vai trd quan trong.

“Ngb Xuan Binh, Tel: 0979.736.586
Email: ngobinh2000@yahoo.com
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Pham vi cGa bai bao trinh bay cac két
qua nghién ctu v& anh hwéng cta mot
sb chat diéu tiét sinh trwdng dén kha
nang tao callus kha nang tai sinh choi tiy
callus hoa ddng tién trong nhan giéng
hoa déng tién bang phwong phap nubi
cdy in vitro.

VAT LIEU, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

Pija diém nghién ctru

Thi nghiém dwoc thwce hién tai phong thi
nghiém B6 mén CNSH, Khoa Néng Hoc,
Trwdng Dai hoc Nong LAm Thai Nguyén.

Vat liéu nghién cdru

Nghién ctru duoc tién hanh trén giong
hoa dong tien “Dai Tuyét Cam” la giong
duwoc wa chuéng ya trong twong doi phd
bién trong san xuat hoa dong tién tai Thai
Nguyén.

N@i dung va phwong phap nghién ciru
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Diéu kién nudi cay: cac giai doan cla qua
trinh nuédi cdy, dwoc duy tri & cac diéu
kién nudi cay nhu sau:

Anh sang: 2000- 2500 lux; th&i gian chiéu
sang: 8-10h/ngay; nhiét d6 25°C; d6 am
60- 70%; Ky thuat nudi cay duoc st
dung theo phwong phap cia Kanwar va
cébng sy nam 2006 [3].

Noi dung 1: Nghién ctru anh hwéng cua
chat kich thich sinh trwéng dén kha
niang tao callus (mdé seo) tr dé hoa
dong tien.

M&u c4y ding trong thi nghiém tao callus
la nhirng lat cat hoa déng tién non [3]c6
kich thwéc 2mm x 2mm da qua giai doan
khir trung. MAu dwoc nubi cay trong moi
trwong MS (Murashinge and Skoog,
1962), c6 bb sung 30g dwdng/l + 6,5 gram
agar/lit mdi trwong, pH = 5.8. (thanh phan
mai trwdng trén day 1a moi trudng nén st
dung cho néi dung 1).

Thi nghiém 1: Nghién ctu anh hwéng
cua nong dd NAA dén ty |é hinh thanh
callus ttr mau dé hoa déng tién non.
Thi nghiém gédm 7 céng thic (CT). Céc
céng thirc dwoc bd tri theo kiéu ngau
nhién hoan toan véi 4 1an nhac lai, sé
mau nghién ctu la 60/1An nhac lai, cac
cbng thwc: CT1; CT2; CT3; CT4; CT5;
CT6; CT7: lan lwot véi cac ndng do 1a 0
mg; 0,5 mg; 1 mg; 1,5 mg; 2,0 mg; 2,5
mg; 3,0 mg cho mét lit méi trwong. Chi
tiéu theo roi: ty |é tao thanh md seo (%).
Thi nghiém 2: Nghién ctu anh hwéng
cta néng d6 2,4-D dén ty |é hinh thanh
callus ttr mau dé hoa dong tién non.
Thi nghiém gém 7 coéng thirc (CT). Cac
coéng thirc dwoc bd tri theo kiéu ngau
nhién hoan toan v&i 4 lan nhac lai, s6
mau nghién ctu la 60/lan nhac lai, cac
cbng thrc: CT1; CT2; CT3; CT4; CT5;
CT6; CT7: lan lwot véi ndng d6 2,4 D la:
0 mg; 0,5 mg; 1 mg; 1,5 mg; 2,0 mg; 2,5
mg; 3,0 mg cho mét lit mbi trwdng nudbi
céy. Chi tiéu theo rdi: ty 1& tao thanh md
seo (%).

NOi dung 2: Nghién ctru anh hwéng
cua chét kich thich sinh trwéng dén
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kha nang tai sinh chéi hoa déng tién
tee callus.

Mau céy st dung trong trong ndi dung
nay la callus dwoc tao tr d& hoa dong
tién non. Mai trweng nén (MT nén) 1a moi
trwdng MS ¢6 bd sung 30g dwong/l + 6,5
gram agar/lit moi trwong, pH = 5,8.

Thi nghiém 3: Nghién ctu anh hwéng
phéi hop BAP va Kinetin t&i kha
ning tai sinh chéi hoa déong tién tw
callus.

Thi nghiém gém 9 cong thtrc (CT). Cac
céng thirc dwoc bd tri theo kiéu ngau
nhién hoan toan véi 4 lan nhac lai, s6
m&u nghién ctu 1a 90/1An nh&c lai. cac
cong thwc:: CT1; CT2; CT3; CT4; CT5;
CT6; CT7; CT8; CT9: lan lwot nébng do
phdi hop (BAP + Kinetin) cho cac cong
thecla: 1,0+0,1;1,0+0,2;1,0+0,3; 1,5
+0,115+0,2;15+0,3;20+0,1; 2,0 +
0,2; 2,0 + 0,3 (mg/lit mdi trwdng). Chi tiéu
theo r&i: ty l& bat chdi (%), hé sb bat
chdi(chdi/callus).

Thi nghiém 4: Nghién ctu anh hwéng
phéi hop néng dd DTZ va Kinetin t&i
kha nang tai sinh chdi hoa dong tién
tee callus.

Thi nghiém gédm 9 cong thtrc (CT). Cac
coéng thirc dwoc bd tri theo kién ngau
nhién hoan toan véi 4 lan nhac lai, sb
mau nghién ctu 1a 90/lAn nhac lai. cac
cbng thirc:: CT1; CT2; CT3; CT4; CT5;
CT6; CT7; CT8; CT9, lan lwot phdi hop
ndéng d6 DTZ va Kinetin cho cac cong
thrc 12: 0,0+ 0,0; 1,0+0,5;1,0+1,0; 1,0
+15;1,0+2,0;20+05;2,0+1,0;2,0+
1,5; 2,0 + 2,0 (mg/lit méi tridng). Chi tiéu
theo rdi: ty 1& bat chdi (%), hé sé bat chdi
(chbi/callus).

Thi nghiém 5: Nghién ctu anh hwéng
phéi hop cha té hop BAP, Kinetin va
NAA dén kha nang tai sinh chéi cay
hoa déng tién tir callus.

Thi nghiém dwoc bd tri st dung két qua
tbt nhat vé ndng d6 BAP va Kinetin & thi
nghiém 3 dé thir nghiém vai cac ndéng do
khac nhau cia NAA. Thi nghiém gdm 6
cong thirc (CT). Cac cdng thirc dwoc bd
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tri theo kién ngau nhién hoan toan véi 4
lan nhac lai, so mau nghién ctru 1a 90/1an
nhac lai. Nong dé phdi hgp nhw sau:

CT® Ndngdo NAA CT® Nong dé NAA

(mg/l)
CT1 |[BAP*K* + CT4 [BAP* K* +
0,1 mg NAA /I 0,4 mg NAA /I
CT2 |[BAP*K*] + CT5 [BAP*K* +
0,2 mg NAA /I 0,5 mg NAA /I
CT3 [BAP*K* + CT6 [BAP*K* +
0,3 mg NAA /I 1,0 mg NAA /I

Ghi chi: [BAP*,K*] 1a néng do cho két qua tét
nhat & thi nghiém 2; @ ®: Céng thuc thi
nghiém.

Chi tiéu theo rdi: ty I& bat chdi (%), hé
sO bat choi(choi/callus).

Phwong phap xtr ly sé liéu: sb liéu
nghién clru dwoc xt&r ly theo phwong phap
Duncan, xac dinh nhém cac cong thire co
két qua tot nhat.

KET QUA VA THAO LUAN

Két qua nghién ctru anh hwéng cua
chat kich thich sinh trwéng den kha
nang tao callus (mo seo) tir de hoa
dong tien

Két qua nghién ciu anh hwéng cua
néng dé NAA den ty Ié hinh thanh
callus (md seo) tir mau cay (de hoa
doéng tien non)

Két qua nghién ctvu thé hién & bang 1. Ty
Ié tao thanh callus ctia cac cong thirc dao
dong tr 0 dén 31,25%. Theo so sanh
Duncan, két qua cla cac cong thirc co sw
khac biét. Trong d6 cbng thirc 5 (2 mg

NAA/I mdi trwdng) c6 ty Ié hinh thanh md
seo cao nhat (nhém a trong so sanh
Duncan). Coéng thirc 1 khéng cO NAA
trong thanh phan mai trwdng cho két qua
khéng c6 mau hinh thanh mo seo (0 %)
dat gia tri thdp nhat (& nhém g trong so
sanh o Duncan). Cac cbng thirc khac, ty
& hinh thanh m6 seo theo th& tw tlr cao
xubng thép la: cong thic 4 (22,5% -
nhom b); cong thirc 6 (21,67% - nhdm c);
cong thire 3 (7,92% - nhom d); céng thire 7
(7,5% - nhém e); cong thirc 2 (3,75% -
nhém f trong so sanh Duncan). Két qua thi
nghiém cho thay: néng d6 NAA bd sung
vao mdi trwéng nudi cy cho ty & tao callus
cao nhét 1a 2 mg/l méi tredng.

Két qua nghién clru anh hwéng cua
néng dd 2,4-D dén ty Ié hinh thanh
callus tlr mau cay (dé hoa dong tién
non)

Cac cong thirc bbé sung 2,4-D cho ty lé
hinh thanh callus kha cao (bang 2), ty lé
tao callus ctia cac cong thirc dao déng tu
0 dén 90,42%. Trong dé, coéng thirc 4 cho
ty 1& tao callus cao nhat dat 90,42%
(nhém a trong so sanh Duncan). Céng
thtec 1 (khong bd sung 2,4-D) khong co
mau tao thanh callus (0% - nhém f trong
so sanh Ducan). Cbéng thirc 3, 6 va 5 ¢é
ty 1é mau tao callus twong dbi cao lan
lwot la: 65,42%, 52,92% va 36,25% & cac
mure “b”, “c” va “d” trong so sanh Duncan.
Cac cbng thirc 2 va cbng thirc 7 c6 ty lé
tao callus & mrc twong déi thdp va
khéng co su sai khac lan lwot dat 20% va
18,33% (nhom e).

Bang 1. Anh hwéng ctia ndng d6 NAA dén ty 1& hinh thanh callus ttr d& hoa dong tién non (sau 3
tuan nudi cay)

cT Néng d6 NAA (mg/l) S6 aﬁsuu)déu Sé mﬁlznzgsc;?ﬁ seo Ty lé tao E;)é)mh callus
1 0,0 240 0 0,00¢

2 0,5 240 9 3,75'

3 1,0 240 19 7,92¢

4 1,5 240 54 22,50°

5 2,0 240 75 31,25%

6 2,5 240 52 21,67°
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7 3,0 240

18 7,50°

CV(%)

5,90

(a, b, c, d, e, f, g - nhdm trong so sanh Duncan)

Bang 2. Anh hwéng clia ndng dd 2,4 - D dén ty 1& hinh thanh callus tlr dé hoa déng tién non (sau
3 tuan nubi cay)

CT  Néng dd 2,4 D (mg/l)

S6 mau ban dau

S6 mau tao callus Ty |é tao thanh callus

(mau) (mau) (%)

1 0,0 240 0 0,00’
2 0,5 240 48 20,00°
3 1,0 240 157 65,42°
4 1,5 240 217 90,42°
5 2,0 240 87 36,25°
6 2,5 240 127 52,92°
7 3,0 240 44 18,33°

CV(%) 3,70

Thuc t& thi nghiém cho thdy cac callus
tao twr 2,4-D (c6 mau vang, vang nhat) khi
chuyén sang giai doan tai sinh chdi t
callus cho kha nang tai sinh chdi tét hon
callus tao ra tr mdi trwdng cé bd sung
NAA (c6 mau nau hay gach cua). Nhw
vay néng do 2,4-D bd sung vao moi
trwdng nudi cly cho ty lé tao callus cao
nhat la 1,5 mg/l mdi trwong.

Két qua nghién ctwu anh hwéng cua
chéat kich thich sinh trwéng dén kha
nang tai sinh chéi hoa déng tién tir
callus

Két qua nghién cdu énh hwéng cda
phéi hop BAP va Kinetin dén kha nang
tai sinh chéi ter callus

Két qua thi nghiém thu dwoc & bang 3.
Chbi cay hoa déng tién dwoc tao thanh &
hau hét cac cong thire thi nghiém. S sai
khac vé kha nang tao chdéi dwoc phan
thanh 7 nhém theo két qua phan tich so

(a, b, c, d, g, f - phan nhém trong so sanh Duncan)

sanh Duncan. Ty lé callus tao chdi dao
dong tir 0% dén 10,28%. Cong thirc 2 ¢
ty lé tao chdi dat cao nhat (10,28% nhém
“a”, cong thirc 9 c6 ty 1é tao chdi thap
nhat (0% -nhém “g”). Hé sb tao chdi cla
mau nudi cdy dao dong tr 1 dén 2,89
chdi/callus. Céng thirc 2 c6 hé sé tao
chdi cao nhét dat 2,89 chdi/callus & nhém
“a”, Cong thirc 8 va cong thirc 9 c6 hé sb
bat chdi thdp nhat:1 va 1,13 chbi/callus
va & nhém muirc “f” trong so sanh duncan.
Coéng thirc 4 c6 hé sb bat chdi 1a 2,2
chdi/callus & m&c “b” trong so sanh
duncan. Céng thirc 1 va cbdng thirc 3 cé
hé s bat chdi la 1,87 chdi/callus va 1,81
chéi/callus ciing & nhém “c”, céng thirc 5
va cdng thirc 6 c6 hé sb bat chdi 1an lwot
la 1,59 chdi/callus va 1,5 chdi/callus &
nhém mac “d” va “e” trong so sanh
Duncan.

Bang 3. Anh huwédng clia phdi hop BAP va Kinetin dén kha néng tai sinh chdi tr callus (sau 12

tuan)
o Néng do (mg/l) S°C?ua;éf]ay sé callus tao tazyclﬁai Séchdi  Hé sétao chdi
BAP Kinetin J A A : A N
(miu) choi (choi) (%) (choi) (choi/callus)
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1 1,0 0,1 360 24 6,67° 45 1,87°
2 1,0 0,2 360 37 10,282 107 2,89%
3 1,0 0,3 360 16 4,44° 29 1,81°
4 1,5 0,1 360 25 6,95° 55 2,20°
5 1,5 0,2 360 12 3,33° 19 1,59¢
6 1,5 0,3 360 8 2,22° 12 1,50°
7 2,0 0,1 360 8 2,22° 9 1,13
8 2,0 0,2 360 4 1,11 4 1,00
9 2,0 0,3 360 0 0,00° 0
CV(%) 6,3 7.5
(a, b cd,...... - mdrc phan nhém trong so sanh Duncan)

Bang 4. Anh huwéng phéi hop ndng d6 DTZ va Kinetin dén kha nang tai sinh chdi tir callus (sau

12 tuan)
Néng dd chéat .
cT BTST S6 mau céy Sb‘? CaHE§ Tylébat  S6chdibat Hé sb bat
N (mg/l) chuyén (mau) (:;fu:)' chéi (%) (chdi) chdi (%)
DTz Kinetin

1 0,0 0,0 360 0,00’

2 1,0 0,5 360 0,00'

3 1,0 1,0 360 1,11° 12 3,00%
4 1,0 1,5 360 13 3,61¢ 31 2,38%
5 1,0 2,0 360 29 8,06° 53 1,83
6 2,0 0,5 360 37 10,28" 80 2,16°
7 2,0 1,0 360 52 14,44° 183 3,52°
8 2,0 1,5 360 16 4,44° 37 2,31%
9 2,0 2,0 360 0 0,00° 0

CV(%) 6,50 7,20

(a, ab, b, c, d, e, f - mdc phan nhdm trong so sdnh Duncan)

Tir két qua nghién clru trén cho thay:
Lwong BAP va Kinetin thich hop nhat dé
tai sinh chéi 1,0 mg BAF"/Il’t +0,2 mg
Kinetin/lit moi trwd'ng nubi cay.

Két qua nghién ctru anh hwéng cua
phoi hop DTZ va Kinetin dén kha néng
tai sinh choi tir callus

Ty 1€ tao chégi cla cac cobng thirc dao
dong tlr 0% dén 14,44%, sy sai khac cua

$é hda béi Trung tam Hoc lidu — Pai hoc Thai Nguyén

cac cbng thrc thi nghiém dwoc phan
thanh 6 nhém theo phép xt& ly so sanh
Duncan. Coéng thic 7 cho ty 1& bat choi
dat cao nhét la 14,44 % (nhém a), cdng
thiee 1, 2 va cdng thirc 8 khdng c6 chdi
dwoc hinh thanh & m&c thdp nhéat
(nhém“f’) (bang 4). Hé sb tao chdi cua
cac cong thire twong dbi thap, dao déng
tlr 1,83 dén 5,52 chdilcallus, sy khac biét
vé két qua thi nghiém dwoc phan thanh 3
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nhém. Trong d6 nhém a cé két qua cao
nhat gébm cdng thire 7 (3,52 chdi); nhém
ab gdm céac cong thire 3, 4 va 8; nhém b
gdbm cong thrc 5 va 6, ba cong thirc
khéng c6 mau tao thanh chéila 1, 2 va 9
khong x& Iy so sanh trong két qua nay.
Két qua thi nghiém c6 thé két luan:
Lwgng DTZ va Kinetin thich hgp nhat
dé tai sinh chdi 1a 2,0 mg DTZ/l +1,0
mg Kinetin/l méi trwong.

Két qua nghién cu anh hwéng cua
phoi hop 1,5 mg/l BAP+ 0,2mg/l
Kinetin va NAA té&i kha nang tai sinh
choi cay hoa dong tién tir callus

Ty lé tao chdi cGa cac cong thic dao
dong tir 0 dén 36,11%, ty lé dat cao nhat
¢ cbng thirc 1 (36,11% - nhdm a) cong
thec 6 cho ty 1&6 0% & mic thdp nhét
(nhém f). Cac cong thire con lai ndm gitra
hai khodng ty Ié trén, Twong tw, hé sb
nhan chéi dat cao nhat & coéng thic 1
(5,21 chéilcallus — nhém a). Cac cong
thire 2, 3, 4, 5 c6 hé sé tao chdi gidm dan
lan lwot la 2,82, 1,81, 1,69 va 1,2
chéil/callus & cac mirc “b”, “c”, “c’, “d”, “e”
trong so sanh duncan. Nhw vay: Moi
trwdng co sw bd sung 1,0 mg BAP/Iit+0,2
mg Kinetin/lit va 0,1mg NAA/I mbi trwdng

cho két qua ty 1& tao chdi va hé sb tao
chéi tét nhat.

KET LUAN

S& dung NAA va 2,4-D la céac chét kich
thich sinh trwéng can thiét cho qua trinh
tao callus tr dé hoa non trong nudi cay
nhan giéng hoa déng tién. Nong do tét
nhat véi NAA 1a 2mg/l mdi trwdng, cho
két qud 31,25% s6 mau hinh thanh
callus. Néng do 2,4-D tét nhat la 1,5 mg/l
moi trwdng nudi cdy, cho két quéd 90,42
% s6 mau hinh thanh md seo. Bb sung
phdi hop lwgng BAP va Kinetin trong moi
trwdng nudi cdy, lweng thich hop nhat dé
tai sinh chdi tw callus 1a 1,0 mg BAP/I
+0,2 mg Kinetin/l méi trwéng nudi cay, ty
lé mau tao chdi la 10,28 % va hé sb tao
chéi la 2,89. B6 sung Lwong DTZ va
Kinetin trong méi trwdng nudi cdy, lwong
thich hop nhét dé tai sinh chéi 1a 2,0 mg
DTZ/l +1,0 mg Kinetin/l moi trwong, ty 1€
mau tao chdi la 14,44 % va hé sb tao
chdi 1a 3,52. B6 sung phdi hop BAP,
Kinetin va NAA trong méi trwdng nudi cy,
lwong thich hop la 1,0 mg BAP/I+0,2 mg
Kinetin/l va 0,1mg NAA/I mdi trwong, ty lé
mau tao choi dat 36,11%, hé sb tao chdi dat
5,21, nhung khéng c6 cong thirc cho ty Ié
tao chdi ot quéa 8% (bang 5).

Bang 5. Anh hwéng phdi hop 1.5 mg/l BAP+ 0.2mg/l Kinetin va NAA dén kha néng

tai sinh chéi tir callus (sau 12 tuan)

CT  NAA (/) ci:/) (r:]nz:ﬁuu) ?:ﬁ;a(”cl; :Zc)) g:: ff}f; 5(3525" H(iﬁﬁ./tf;’uﬁg"
1 0,1 130 36,11° 677 5,21° 130

2 0,2 360 28 7,78 79 2,82°

3 0,3 360 21 5,83° 38 1,81°

4 0,4 360 13 3,61° 22 1,69°

5 0,5 360 1,39° 6 1,20°

6 1,0 360 0,00’

CV (%) 5.2 6,5

(a, b, c, d, e, f - mdc phan nhém trong so sanh Duncan; * néng dé BAP va Kinetin la ndng dé cho két qua
tét nhét & thi nghiém 3- bang 3, néng dé BAP 1a 1 mg/l va Kinetin lad 0,2 mg/l )

TAI LIEU THAM KHAO
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SUMMARY

STUDY ON THE EFFECT OF GROWTH REGULATOR TO POTENTIALITY OF
CALLUS FORMATION AND BUD REGENERATION IN VITRO PROPAGATION FOR
GERBERA

Ngo Xuan Binh*, Nguyen Van Hong
College of Agriculture and Forestry - Thai Nguyen University

Study on effect of growth regulator to ability of callus formation and bud regeneration by in vitro
propagation of Gerbera have been tested with growth regulators as NAA, 2,4D (for experiment of
callus formation) and BAP, Kinetin, DTZ, NAA (for experiment of bud regeneration). Result
showed that: media of callus formation showed best result when added with 1,5 mg 2,4D/l. Rate
of callus formation in this media have obtained up to 90.42%. The most suitable media for bud
regeneration is media added with 1,0 mg BAP/l + 0,2 mg Kinetin/l + 0,1mg NAA/I. In this media,
rate of bud regeneration is upto 36,11, and coefficient for bud regeneration is up to 5,21
bud/callus.

Keyword: Callus, Gerbera, culture media, bud regeneration, growth regualator.
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