Cong nghé sinh hoc & Giong ciy trong

XAY DUNG KY THUAT NHAN GIONG IN VITRO
DUA LE KIM HOANG HAU

Nguyén Vin Viét', Poan Thi Thu Hwong’, Trin Viét Ha®
Y23 Trieomg Pai hoc Lam nghiép
TOM TAT
Dua 1 Kim hoang hau thudc ho bau bi (Cucurbztaceae) 1a gidng lai F, thé hé méi, c6 thoi glan sinh trudng
ngén, trong nhidu vy trong mot ndm voi ning suat cao. Tuy nhién, Viét Nam chua ty san xuét dugc hat giong
dua 18 Kim koang hau ma phai nhap tir cac cong ty san xuit gibng cua nudce ngoai nén gia thanh hat glong kha
cao. Nghién ctru k§ thut nhan giong in vitro cay dua 1& Kim hoang héu nhim phuc vu nhu ciu san xuét quy
md 16n va nang cao nang suat ciy trong. Két qua nghién ctru cho thiy, khir trung bang dung dich j Javen 6%
trong 6 phut sau d6 nudi méu trén moi truong nudi cdy khai dau cho ty 16 mau sach 1a 96,7%, ty 1é mau nay
mam 13 93,3%. Cam ung tao da chdi trén moi truong MS bd sung 0,5 mg/l BAP, 0,3 mg/l Kinetin, 10 g/l

glucose, 20 g/l sucrose, 6 g/l agar cho hé s6 nhan chdi cao nhét (6,86) sau 4 tudn nudi cdy. Chdi hiru hiéu duge
cay chuyen sang moi truong ra re la MS bo sung 0,4 mg/l NAA, 10 g/l glucose, 20 g/l sucrose, 6 g/l agar sau 4

tuan nudi cdy, dat ty 16 ra ré 1a 100% va s ré trung binh/chdi dat 13,7.
Tur khoéa: Dua 1€ Kim hoang hau, da choi, nuéi cay in vitro.

I. PAT VAN PE

Dua 1¢ Kim hoang hau thudc ho bau bi
(Cucurbitaceae) 1a gidng lai F;, duoc coi 1a cdy
trong moi voi ning suit cao hon gip nhiéu lan
so v6i cac gidng dua khac hién & Viét Nam.

Gidng co kha ning sinh trudng, phat trién khoe,

thich tng rong, phtt hop vé6i diéu kién ty nhién
ving nhiét d6i quanh nam, co thé trong & dong
ruong hay & cac nha kinh tai cac khu cong
nghé cao mang lai gia trj kinh té cao cho ngudi
dan. Hién nay, dua 1€ Kim hoang hau duoc
tré)ng nhiéu nudc trén thé gidi, 1a loai thuc
pham c6 gia tri dinh dudng cao. Qua dua 1¢
Kim hoang hau c6 ham lugng cao potassium
va chit xo, ngoai ra con chira B-carotene, axit
folic, kali va vitamin C, A rét c6 lgi cho strc
khée con ngudi (Compton MLE. et al, 2004).
Maic du gia tri dinh dudng cling nhu gia tri
kinh té cao nhung hién nay Viét Nam chua tu
san xudt duogc hat giéng dua 1€ Kim hoang hau
ma pha1 nhap hat gidng lai F; tir cic cong ty
san xuat gidng clia nudc ngodi nén gia thanh
hat gidng kha cao. Hon nita, & Viét Nam va
trén thé gidi chua co nghién ctru nao vé nhan
giéng in vitro dua ¢ Kim hoang hau. Do vay,
xdy dung quy trinh nhan nhanh in vitro cay
dua 1€ Kim hoang hau s€ c6 y nghia quan trong
trong céng tac nhan va tao gidng dwa co nhiéu
uu dlem nay, gop phan chu dong cung cép
nguon g1ong co chat luong cao, sach bénh,
ddng déu voi sb lugng 16n.
Nghién ctru nay duogc thuc hién véi muc
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dich buéc dau xdy dung quy trinh nhan giéng
in vitro cay dua lé Kim hoang hau lam co s¢
cho viéc nhan nhanh nguén vat liéu khoi dau
va tao ra mot sb luong 16n ciy gidng phuc vu
nhu cau san xudt quy mé cong nghiép.
II. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Hat gidng dua 1é Kim hoang hau (ngudn tir
Cong ty Nong nghiép cong nghé cao - Tong Cong
ty Mia dudng Lam Son, Thanh Hoa cung cap).

Chat khir tring: ethanol 70%, javen 6%.
2.2. Phuong phap nghién ctru
2.2.1. Phwong phap chung

B6 tri thi nghiém theo phuong phap sinh
hoc thuc nghiém, 1ap lai 3 1an, mdi lan lap lai
c¢6 dung lwong mau 16n (n > 30), két qua 1a gia
tri trung binh ciia cac lan lap, khir tring moi
truomg nudi cdy ¢ nhiét do 118°C, ap suét 1
atm, moi trudong c6 pH = 5,8. Cuong d6 chiéu
sang 2.000 lux, nhiét d6 phong nudi 24 + 2°C.
2.2.2. Tao méu sach va nudi ciy khoi dpng

Mau hat dugc lam sach bang nude xa phong
lodng (10%), rira lai bang nudc cit vo trung.
Khir tring mau bang hai loai hoa chat (dung
dich javen 6%, ethanol 70%) véi thoi gian
khac nhau, rira sach chat khir tring bang nudc
cat vo trung, ngdm hat trong nudc cét vo trung
trong 20 phut sau d6 ciy hat trén méi truong
nudi cdy khoi dau. Thoi gian theo ddi thi
nghiém la 18 ngay.
2.2.3. Nhin nhanh chéi in vitro

Thi nghiém I1: Anh huong cia méi trudng
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dinh dudng dén kha ning nhan nhanh choi
Sau khi hat dua nay mam, chdi dinh cdy

dua dugc cy trén cac mdi truong dinh dudng
khac nhau (MS, MS’, WPM) b6 sung 6g/1 agar,
thoi gian theo ddi 14 4 tuan.

Thi nghiém 2: Anh huong cta loai va ham
lwong duong dén kha ning nhan nhanh

Chéi dua dat kich thudc 2 - 2,5 cm duogc
nudi cdy trén cac moi truong nhan nhanh véi
loai va ham luong duong khac nhau (glucose,
sucrose voi ham luong 10 - 30 g/l). Thoi gian
theo ddi 1a 4 tuén.

Thi nghiém 3: Anh hudng cua ndng d6 BAP
dén kha ning nhan nhanh

Chdi dinh cdy dua dugc cdy vao mdi truong
dinh dudng phu hop dugc chon ¢ 2 thi nghi¢m
trén va bd sung BAP véi ham luong khac nhau
(0,1 - 0,7 mg/1). Thoi gian theo ddi 1a 4 tuan.

Thi nghiém 4: Anh hudng cua t6 hop BAP
va kinetin dén kha ning nhan nhanh

Chon ndng d6 BAP phu hop & thi nghiém
trén, két hop voi (0,1 - 0,4 mg/1) kinetin. Thoi
gian theo doi 1a 4 tuan.
2.2.4. Tao cdy hoan chinh

Céac chdi hitu hiéu c6 chiéu cao 2 - 3 cm,
phat trién dong déu dugc cdy 1én moéi truong
kich thich ra ré tao cdy hoan chinh v&i moi
truong dinh dudng phu hop lua chon & thi
nghiém trén, bd sung NAA (0,2 - 0,8 mg/l).
Két qua duoc ghi nhan sau 4 - 5 tuan.
2.3. Phwong phép thu thap va xir 1y s6 liéu

Thu thap sb liéu:

Ty 1& méu sach (%) = s6 mau sach/sb miu
ban dau x 100;

Ty 1&¢ miu nay mam (%) = s6 mau nay
mam/tong soO mau ban dau x 100;

S6 chdi trung binh/mau = téng sé chdi/sd
mau cdy ban dau;

S r& trung binh/chdi = tong s6 ré/sd chdi cdy
ban dau.

S6 liéu duogc xir 1y bang phan mém Excel va
phuong phap Duncan, 1995.
III. KET QUA NGHIEN CUU, THAO LUAN
3.1. Tao mAu sach va tai sinh chdi in vitro

Hat dua sau khi dugc lam sach va khtr trung
bang dung dich javen 6% hodc ethanol 70%
v6i thoi gian khac nhau. Sau d6 cdy miu trén
moi trudng nudi cay khoi dau, két qua cho thay
(Bang 1) khi st dung javen 6% dé khir tring
mau trong thoi gian 2 phut (KTs), ty 16 mau
sach dat 76,7%, v6i ty 16 mau nay mam dat
56,7%. Khi tang thoi gian 1én 6 phut (KTy), ty
1¢ mau sach dat 96,7%, ty 1&6 mau nay mam la
93,3%. Vi javen 6%, khtr trung trong 8 phut,
ty 16 mau sach cao nhét 1a 100% nhung ty 18
mau nay mam rat thép 36,7%. Do vay, khi st
dung javen 6% thi cong thirc khir trang hat t6t
nhit 1a KT; v6i thoi gian khir tring 14 6 phut.
Tuong tu, khi st dung ethanol 70% vd&i thoi
gian khir trang khac nhau cho thay c6 su chénh
léch dang ké. Coéng thirc khir trung t6t nhat
bang ethanol 70° 13 cong thuc KT; véi thoi
gian khur trung 1a 7 phat cho ty 1& mau sach
83,3% va ty 16 mau nay mam dat 80%.

Biang 1. Anh huéng ciia loai héa chét va thoi gian khir tring dén tao miu sach

i A Thoi gian Ty 18 mau Ty 18 mau nay Thoi gian nay
Hoa chat CTTN i N N .
(phut) sach (%) mam (%) mam (ngay)
KT, 3 40,0 26,7 12
Cdn 70° KT, 5 46,7 40,0 12
KT; 7 83,3 80,0 12
KT, 9 90,0 46,7 15
KTs 2 76,7 56,7 12
Javen 6% KTy 4 83,3 73,3 12
KT, 6 96,7 93,3 12
KT8 8 100 36,7 18

Ftinh = ]91,23 > F0’05 = 2,67
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Tir cac két qua trén, so sanh giira hai loai
hoa chét v6i thoi gian khir trang khac nhau ta
thdy, cong thirc tot nhat dé khir trang hat dua 1a
su dung javen 6% trong 6 phut (KT5), cho ty 1¢
miu sach va mau ndy mam cao véi két qua
tuong ung 1a 96,7% va 93,3%. Phan tich
phuong sai mgt nhan td cho théy Fiinh > Fo 05,
chung t6 thoi gian va khac chat khir tring khac
nhau ¢6 anh hudng 0 rét dén ty 1¢ mau sach.
3.2. Nhén nhanh chdi in vitro

3.2.1. Anh hwéng ciia méi trwong dinh
dwong dén khd nang nhin nhanh

Moi truong dinh dudng 13 nhan t& quan
trong quyét dinh t6i kha ning nhan nhanh choi
cic loai cAy. V6i mdi loai cay khac nhau, moi
truong dinh dudng dung dé nudi cdy ciing khac
nhau. Do vdy, dé phat huy tdi da kha ning
nhan nhanh chdi, thi nghiém tién hanh nghién
clru nudi cy chdi dua trén 3 loai moi trudng
khac nhau. Két qua duogc trinh bay ¢ bang 2.

Bang 2. Anh huéng ciia mdi trudong dinh dudng dén kha ning nhian nhanh

MT dinh dudng S6 chdi TB/miu Chiéu cao TB/chdi (cm) Dic diém chdi
MS 2,3 2,2 ++
WPM 1,7 1,5 ++
MS’ 1,6 1,4 +

Fin = 81,89 > Fpos = 5,14

Ghi chii; +: chéi nhé, khong déng déu; ++: choi cao, than nhd, khong déng déu; +++: choi cao, than map,

la xanh, déng déu.

Qua két qua bang 2 cho thiy, sau 4 tuan
nudi cdy chdi dinh cdy dua trén 3 moi truong
khoang co ban c6 sy khéc nhau rd rét vé $6
chdéi TB/mau (1,6 - 2.3 chdi) va chidu cao
TB/chdi (1,4 - 2,2 cm). Sy khac biét nay 1a do
3 loai mdi truong c6 ham luong cac bon,
khoang da lugng, vi lugng, vitamin khéac nhau.
Céc thanh phan dinh dudng s& anh hudng truc
tiép téi cac qua trinh sinh 1y, sinh hoa ciia mau

nuoi cay, tir d6 cum choi phat trién s& khac biét.

Két qua thi nghiém cho thdy ham lugng cac
chat da lwong va vi luong & méi truong MS 1a
phu hop nhit cho nhan nhanh chdi dinh dua 18
Kim hoang hau véi sé chdi TB/mau la 2.3,
chiéu cao trung binh/chdi dat 2,2 cm, choi
xanh ddm va dong déu. Két qua phan tich
phuong sai mgt nhan td cho théy Fiinh > Fo 05,
ching t6 moéi truong dinh dudng c6 anh hudng
15 rét dén kha ning nhan nhanh choi.

3.2.2. Anh hwéng ciia logi va ham lwong
dwong dén khd nang nhin nhanh

Kha nang quang hop va sinh truong cia cay
in vitro bi han ché bai néng dd khi CO;, cung
cép cho cdy trong binh nudi ciy khong du trong
sudt thoi gian chiéu sang (Desjardins Y. et
al.,1988; Fujiwara K. et al., 1987; Kozai T.,
1991), nén kha nang quang hop s€ bi anh
huong, do d6 doi hoi phai cung cip ngudn céc
bon cho cac hoat dong sinh trudng ctia mau
cdy. Dé tim ra ngudn cac bon va ham luong
céc-bon thich hop cho méi truong nudi cdy,
ching t6i tién hanh thi nghiém vdi t6 hop
duong glucose va sucrose v6i nong do khéc
nhau (Bang 3).

Két qua ¢ bang 3 cho thiy, khi méi truong
chi c6 duong glucose s& khong cung cip du
ning luong cho sy sinh trudng va phat trién
ciia chdi nén s chéi TB/mau va chiéu cao
TB/chéi thip. Vi duong sucrose & ham luong
cao s& lam ting 4ap suit thim thau cua moi
truong gy e ché dén sinh truong va phat
trién cua chodi. Két qua thi nghiém cho thiy co6
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thé chon cong thuc phu hop nhit dé nhan sai hai nhan t6 cho théy Fiinn > Fo0s chiing to
nhanh chdi dwa 18 Kim hoang hau 1a K4 (Méi  ham luong duong khac nhau c6 anh huong 1
truong MS bd sung 10 g/l glucose, 20 g/l  rét dén kha nang nhan nhanh chdi.

sucrose, 6 g/l agar). Két qua phan tich phuong

Bang 3. Anh huéng loai va ham lrgng dwong dén kha ning nhin nhanh

CTTN Ham lwong dwong (g/1) S6 chi“)i Chié:l. cao Chit lwong chdi
Glucose Sucrose TB/mau TB/choi (cm)

bC 0 0 - - -

K4 30 0 1,3 1,4 +

K, 20 10 1,6 1,6

K; 15 15 2,2 2,1 ++

K4 10 20 2,8 2,6 =+

Ks 0 30 2,1 1,5 +

Fiipp = 64,88 > Fops = 3,47

Ghi chii; +: chéi nhé, khong do”‘ng déu; ++: choi cao, than nho, khong do”‘ng déu; +++: choi cao, than map,

la xanh dong déu.

3.2.3. Anh hwéng ciia néng dp BAP dén khd  huong cia chat didu hoa sinh truong nay dén

néng nhan nhanh choi kha ning nhan nhanh chdi cdy dua 1& Kim
Ké thira két qua tot nhat cua thi nghiém &  hoang hau. Két qua thu thap sau 4 tuan duoc

muc 3.2.7 va 3.2.2, bd sung BAP v6i nong d6  trinh bay & bang 4.

khac nhau 0,1 — 0,7 mg/l dé xac dinh sy anh

Bing 4. Anh huéng ciia nong d9 BAP dén kha ning nhan nhanh

CTTN BAP (mg/l) Ty 1¢ tao cum choi (%) S6 chdi TB/miu Chét lirgng chdi
bC 0 40,0 2,8 +
MT, 0,1 63,3 3,0 +
MT, 0,3 73,3 32 ++
MT; 0,5 93,3 43 et
MT, 0,7 80,0 3,1 ++

Fn’nh = 76, 75 > F(),()5 = 3,48

Ghi chii: +: chéi nhd, khong do”‘ng déu; ++: choi cao, than nhd, khong déng déu; +++: chéi cao, thdan map,

la xanh dong déu.

Két qua cho thiy, ty 16 mau tao cum chdi  Kim hoang hau. Két qua phan tich phuong sai
thip nhét 1 cong thirc d6i ching PC (40%) va  mdt nhén t6 ciing cho thiy Fyu, > Fos, ching
s6 chdi TB/miu chi dat 2.8. V&i cac moi  to két qua khac biét gilta cac cong thic thi
truong c6 bd sung thém BAP déu cho ty 16  nghiém la ¢ y nghia.
mau tao cum chdi cao trén 50%. Tir két qua thi 3.24. A?”’h hwéng cia noAng djo BAP va
Kinetin dén kha nang nhan nhanh

Viéc bo sung Kinetin, BAP va NAA kich
thich sy phan chia manh mé& cia t€ bao, dac

nghi¢m, da lga chon dugc cong thirc moi
truong MT; voi 0,5 mg/l BAP ¢6 anh huong
tot nhat dén kha nang nhan nhanh choéi dua 1€ biét anh hurong rd rét 1én sy hinh thanh va phan
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héa chdi, 1am cho hé s6 nhan cua chdi tang 1€n
13 rét (Nguyén Van Két va cong su, 2010). Sau

4 tuan nudi cdy, thu dugc két qua trinh bay ¢
bang 5.

Bang 5. Anh huéng ciia ndng dé BAP va kinetin dén khé niing nhan nhanh

CT  DHST (mg/l)

Ty 1¢ tao cum choi (%) S6 chdi TB/miu Chit lirgng chdi
TN  BAP Kinetin
CT, 0,1 433 4,3 +
CT, 0,2 70,0 4,7 ++
CT; 02 0,3 96,7 6,9 o+
CT, 0,4 76,7 5,4 ++

Fin = 144,54 > Fpp5= 4,07

Ghi chii: +: chéi nho, khong déng déu; ++: chéi cao, than nho, khong d(;ng déu; +++: choi cao, than mdp,

la xanh dong déu.

Thi nghiém bd sung dong thoi BAP (0,5
mg/l) va kinetin (0,1 — 0,4 mg/l) vao mdi
truong nuodi céy, két qua thu duogc cé sy khac
nhau ro rét (bang 5). Véi cong thuc thi nghiém
CT, (0,5 mg/l BAP, kinetin 0,1 mg/l) cho két
qua thap véi ty 1é s6 mau tao cum chdi chi dat
43,3% va sb chdi TB/mdu la 4,3, chdi nho,
khong ddng déu. Cong thirc thi nghiém CT;
(b6 sung 0,5 mg/l BAP, kinetin 0,3 mg/l) cho
két qua cao nhét voi ty 16 mau tao cum chdi 1a
96,7% va sd chdi TB/mau dat 6,9, chdi cao,
than mép, 14 xanh dong déu, két qua nay ciing
c6 gia tri twong dwong voi két qua ciia mot sd
cong trinh khac (Nguyén Thi Thanh Nga va
cong su, 2010; Nguyén Thi Phuong Thao va

cong sy, 2010). Nhu vay, cong thire tot nhat dé
nhan nhanh chdi dwa 1& Kim hoang hau 1a CT;
(mdi trudng khoang MS bd sung 0,5 mg/l BAP,
10 g/l glucose, 20 g/l
saccharose, 6 g/l agar). Ké qua phéan tich

0,3 mg/l kinetin,

phuong sai mdt nhan td cho théy Fiinn > Fo s,
ching t6 néng do cac chat diéu hoa sinh
truong khac nhau da anh huong 16 rét dén kha
ning nhan nhanh chdi dua 1& Kim hoang hau.
3.3. Kich thich ra ré tao cdy hoan chinh

Cac chodi dua duoc tao ra trén moi truong
nuoi céy nhan nhanh, chon cac chdi hiru hiéu
dat kich thudc tir 2 - 3 cm, cdy chuyén sang
moi truong kich thich ra ré c¢6 thanh phan la
moi trudng MS bd sung 0.2 — 0,8 mg/l NAA.
Két qua thi nghiém duoc trinh bay & bang 6.

Bing 6. Anh hwéng ciia nong d9 NAA dén kha niing ra ré

CTTN Nong dg NAA Tilg chdiraré (%)  S6ré TB/chdi Pic diém ré
(mg/) ’ ’
PC 0 273 1,7 n
R1 ) 75,0 8,9 t
R2 0,4 100 13,7 +++
R3 0,6 83,7 11,1 +++
R4 0,8 66,7 9.8 4

Ghi chii: +: ré manh, khong c6 1ong hit; ++: ré manh, c¢é long hit; +++: ré mdp, nhiéu long hiit.

Két qua cho thiy (Bang 6), ty 1& chdi ra ré
cao nhat 1a 100% & cong thirc méi trudng R, co
bd sung 0,4 mg/l NAA, s ré trung binh/chdi
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dat 13,7, ré map va c6 nhiéu long hut sau 4
tuan nudi cay. O moi truong MS khong bod
sung NAA, cic chdi dua van ra ré tuy nhién s6

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2018



Cong nghé sinh hoc & Giong ciy trong

1& it, s6 r& trung binh/chdi dat 1,7, r& manh,
khong c6 16ng hut. Khi méi trudng bo sung 0,6
mg/l NAA dic diém ré map, c6 nhiéu long hut
nhung ti 18 chdi ra ré thip hon (83,7%). Nhu

= +-‘.—
(@

Hinh 1. CAc giai doan trong quy trinh nhan giéng dwa ¢ Kim hoang hau

vay, co thé chon moi truong MS bod sung 0,4
mg/1 13 méi trudng thich hop dé kich thich chdi
dua 1¢ Kim hoang hau ra ré tao cdy hoan chinh.

Ghi chii: a) Cum choéi nuéi cdy trén méi truong CTy; b) Nhdn nhanh chéi trén méi truong CT; ¢) Nhén

nhanh chéi trén méi truong MT,; d) Nhan nhanh chéi trén méi truong MT,; e) Chéi duwa i tiéu chudn ra

ré; f) Méi truong tao ré R..

IV. KET LUAN

- Khr tring hat dua 16 Kim hoang hau bang
javen 6% trong 6 phit phu hop dé tao mau
sach va cho ty 1& nay mam cao, két qua 1an luot
12 96,7% mau sach, 93,3% mau nay mam.

- Cong thirc moi truong phu hop nhéat dé
nhan nhanh chdi dua 18 Kim hoang hau 1a: moéi
truong MS bd sung 0,5 mg/l BAP, 0,3 mg/l
Kinetin, 10 g/l glucose, 20 g/l sucrose, 6 g/l
agar; v6i moi truong do, két qua 1a 96,7% mau
tao cum chdi, sd chdi tao ra 12 6,9 chdi/mau,
cac chdi déu co chét luong tét.

- Véi phuong phép kich thich ra ré tao cay
hoan chinh dung méi trudong MS bé sung 0,4
mg/l NAA, 10 g/l glucose, 20 g/l sucrose, 6 g/l

agar, két qua dat dugc 1a 100% chdi ra ré, sb ré
trung binh/chdi dat 13,7, chat luong r& tét.
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BUILDING IN VITRO CULTURE TECHNIQUES FOR PROPAGATION
OF KIM QUEEN MELON

Nguyen Van Viet', Doan Thi Thu Huongz, Tran Viet Ha®

">3Vietnam National University of Forestry

SUMMARY
Kim queen melon of the gourd family (Cucurbitaceae) is a new generation of F; hybrids with short growth
times, growing in crops over a year with high productivity. However, Vietnam has not been able to produce the
Kim queen melon seeds which are imported from foreign seed companies, so the cost of seeds is quite high.
The study on in vitro propagation of Kim queen melon is to serve large-scale production needs and improve
crop yield. The study was conducted to initiate the in vitro propagation of seedlings from the top of the Kim
queen melon. The results showed that sterilization with 6% Javen solution for 6 minutes and culture on initial
culture gave a clean sample rate of 96.7% and a germination rate of 93.3%. Forming multi-buds induction on
MS medium supplemented with BAP 0.5 mg/l, Kinetin 0.3 mg/l, glucose 10 g/l, sucrose 20 g/1, agar 6 g/l for
the highest shoot multiplication (6.8) after 4 weeks of culture. 100% of the shoots produced roots on the MS
medium supplemented with NAA 0.4 mg/l, glucose 10 g/l, sucrose 20 g/l, agar 6 g/l with an average of 13.7

roots/shoot after 4 weeks of culture.

Keywords: In vitro culture, Kim queen melon, multi-buds.
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