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T6M TAT 

MIU cay la cay Dau me dugc tach tir cay con in vitro ciing nhu cay trudng thanh ngoai tu nhien dugc 
nuoi cay tren mdi tmdng MS c6 bd sung BA va Kinetin rieng le hay kit hgp d nhirng ning dp khac nhau dl 
cam ling su tai sinh chdi true tiep. Rat nhieu cum chii nho dugc cam iing true tilp tren moi trudng MS cd 
bo sung 1 mg/l BA va 1 mg/l Kinetin nhung chi co khoang 5 chii keo dai tir mdi miu ciy la ban dau. Chii 
dugc nhan len tren mdi trudng tuong tu, tuy nhien sau mpt thdi gian xuat hien hien tugng vang la va rung 
la. Can phai cay chuyen chdi sang moi trudng MS co bd sung 0,5 mg/l GA3 va 20% nude dua de keo dai 
choi va ngan hien tugng rung la. Cac chdi phat trien tot dugc chuyen sang moi trudng cam iing ra re la moi 
tmdng MS'/z cd bo sung 0,5 mg/l NAA. Cay tai sinh sau 4 thing dugc chuyen ra vudn uam vdi ti le song sdt 
dat tren 80%. Day la mpt quy trinh hieu qua de tai sinh chdi true tiep tir mau cay la cay Dau me, quy trinh 
nay c6 the dugc ap dung trong cac nghien cuu chuyen gene nham nang cao ham lugng dau trong hat ma 
khong qua giai doan tao md seo. 

Tir khoa: Jatropha curcas L., tdi sinh true tiep, choi bdt dinh, cum choi, mdu cdy Id 

GlOl THIEU 

Cay Dau me (Jatropha curcas L.) cdn dugc gpi 
la ciy Dau lai, cay Cpc rao, cay Cpc giau thudc hp 
Thau dau (Euphorbiaceae). Cay dang bui, luu nien, 
cd the cao tdi 5 m, cd ngudn gdc tit chau My va dugc 
lan rpng ra khip cac viing nhiet ddi tren thi gidi. 
Day la loai cay da muc dich, tat ci cac phan ciia ciy 
deu cd gia tri su dving. Trong nhung nim gan diy, 
loai cay nay da nhan dugc su quan tam ciia nhieu 
nha khoa hgc fren thi gidi do cd tam quan trgng ve 
kinh tl va gia fri dugc lieu ciia nd (Datta, Pandey, 
1993). Diu tir hat dugc xem la nguon nguyen lieu 
tiem ning dl sin xuit nhien lieu sinh hpc, day la loai 
nhien lipu sach, khdng ddc, than thien vdi mdi 
tmdng va kinh tl nhd chi phi sin xuit thip. Ngoai 
ra, dau cung dugc su dung mpt each truyen thdng de 
san xuat xi phdng, nIn, som, diu nhdn va dung trong 
y hpc dl lam thudc xd (Sujatha, Mukta, 1996). 

Cay Diu me da du nhap vio Viet Nam tit rat 
lau, dugc su dung lam thudc chua benh, trdng lim 
hang rao va hat dugc su dung de thip sang. Diy la 
mpt loai ciy trdng cd tilm ning kinh te rat cao, tuy 
nhien hipn nay chua cd nhilu khao sat, danh gia ve 
nang suit hat va ham lugng diu cua nhirng gidng 
dang dugc frdng tren ddng rupng. Viec nghien cuu 
khao nghiem tinh thich frng cua giong, so sinh 
danh gii dl tim ra nhumg gidng phu hgp vdi dieu 

kien ciia nude ta li cdng viec trudc tien, ke do li 
tim bien phap nhan nhanh gidng cd nang suit hat 
vi ham lugng dau trong hat cao. Van de gap phai 
cua phuang phip nhan gidng truyen thdng ddi vdi 
ciy Diu me la kha nang sdng sdt ciia hat kem, ti le 
niy mim thap, kha nang ra rl ciia ciy con gieo tir 
hat it va cham (Heller, 1996; Openshaw, 2000), 
nang suit hat vi bam lugng dau trong hat khdng 
dam bao dn dinh ve di truyen (Prabakaran,-Sujatha, 
1999). Phuang phip nhin giong vd tinh truyin 
thdng ddi vdi cay Dau me li giam cinh. Tuy nhien, 
nhiing ciy con dugc nhan gidng bing canh giam cd 
tudi thg ngin vi khi ning khang benh ciing nhu 
khang ban kem han so vdi ciy con gieo tir hat 
(Heller, 1996). Cay con tir canh giam khdng tao 
dugc re cpc that su, thay vao dd chiing tao ra cic re 
cpc gia chi cd the cam sau xudng dit khoing 1/2 -
2/3 so vdi re cpc dugc tao ra tir ciy con gieo tii hat 
(Heller, 1996).' 

v in dl trudc mat la can phai cd mdt lugng Idn 
cay giong ddng nhit cd chat lugng tdt de phuc vu 
cho nginh cdng nghiep sin xuat diesel sinh hgc. Cic 
phuang phip nhan gidng hien dai ip dung tren ciy 
Cpc rao chi mdi phat trien frong khoang ban 10 nam 
trd lai diy. Cic phuang phip nhan gidng hien dai cd 
uu dilm Idn Ii cd kha nang tao gidng cay vdi so 
lugng Idn trong khoang thdi gian ngin vdi chit 
lugng cao va ddng nhat ve mat di truyen. 
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Trong nhiing nghien cfru trudc day, mdt sd ylu 
td anh hudmg den su phat sinh hinh thai ciia cay Dau 
me in vitro da dugc khao sit nhu loai md diing lim 
mau cay, vi tri lay mau, tudi sinh ly cua mau cay, 
ndng d) cic chat dieu hda sinh trudng thuc vat, 
thanh phan ciia mdi trudng nudi cay,... (Sujatha, 
Mukta, 1996; Sardana et al, 2000; Rajore, Bafra, 
2005; Sujatha et al, 2006; Jha et al, 2007; 
Shrivastava, Banerjee, 2008). Trong do, miu ciy 
doan thin cd mang chdi ngii dugc xem li nguyen 
lieu tdt nhat de tai sinh cay in vitro do cd ti le nhiem 
thap, giiip giam ding ke nhiing bien di sinh duomg 
nhung he sd nhan gidng dat dugc khdng cao. 

Trong bii bio niy, chiing tdi nghien cfru anh 
hudng cua BA vi Kinetin len su tai sinh chdi true 
tiep tir miu ciy li cay Dau me. Anh hudng ciia GA3 
vi nude dira len kha nang keo dai chdi vi ngin cin 
su rung li ddi vdi chdi bat dinh cay Dau me ciing 
dugc khio sit. Ciy con in vitro dugc chuyen ra vudn 
uam de danh gia kha nang sdng sdt vi hoan thien 
quy trinh nhin gidng cay Dau me tir mau cay la 
trudng thanh vdi he sd nhan gidng dat dugc tuomg 
ddi cao. 

V A T LIEU VA PHUONG P H A P 

vat lieu 

Li ex vitro dugc thu nhin tir nhung cay Dau me 
trudng thinh 7 thing tudi cd ngudn gdc tir An Dp 
dugc frdng d Vien Sinh hpc Nhiet ddi Thanh phd Hd 
Chi Minh. Nhung li non d gin dinh sinh trudng 
dugc sir dung de lim mau cay (Hinh 1). La in vitro 
dugc thu tihan tit chdi ngpn vi chdi nich dugc nudi 
cay fren mdi trudng WPM (Lloyd, McCown, 1980) 
cd bd sung 20 g/1 dudng, 7,5 g/1 agar, pH 5,7. 

Phiromg phap 

Khir triing mau cdy 

La dugc dat dudi vdi nude chiy frong 30 phiit, 
sau dd tien hinh rua sach be mat la bing xi phdng 
loang (Viso, Viet Nam) va rira lai bing nude cat vd 
triing. Sau dd, la dugc khu tning bang dung dich 
Javel 7% frong thdi gian 15 phiit va rita lai 5 lin 
bing nude cat vd trimg. 

Cdm img tdi sinh choi true tiip tie mau cdy Id 

La dugc cat thanh nhftng manh nhd va dugc 
nudi cay tren mdi trudng MS ca ban (Murashige, 
Skoog, 1962) cd bd sung 30 g/1 sucrose, 8 g/1 agar, 
BA (0,5 - 4,0 mg/l) vi Kinetin (0,5 - 4,0 mg/l) rieng 

le hay kit hgp. pH mdi trudng dugc dieu chinh vl 
5,8 trudc khi hip khfr triing d nhiet dp 121°C, ap suit 
1 atm trong thdi gian 30 phut. Cic manh la dugc 
nudi frong dieu kien chieu sing 16 h/ngiy d nhiet dp 
22 ± 2''C. 

Keo ddi choi bdt dinh 

Nhung chdi bat dinh tai sinh 4 tuan tudi dugc 
chuyin sang mdi trudng keo dii chdi bd sung 0,5% 
GA3 hoic/vi 20% nude dua, cd hoac khdng cd su 
kit hgp vdi 1,0 mg/l BA, 1,0 mg/l Kinetin. pH mdi 
trudng dugc dieu chinh vl 5,8 trudc khi hip khii 
trimg a nhiet dp 121°C, ap suit 1 atm frong thdi gian 
30 phut. Chdi dugc nudi frong dieu kien chieu sang 
16 h/ngay d nhiet dp 22 ± 2°C. 

Cdm img tgo ri 

Chdi cd kich thudc 4 - 5 cm dugc chuyen sang 
mdi trudng cam frng tao re la mdi trudng MS'A cd bd 
sung NAA (0,1 1,0 mg/l) hoac IB A (0,1 1,0 mg/l). 
pH mdi trudng dugc dieu chinh ve 5,8 trudc khi hap 
khfr trung d nhiet dp 12rC, ap suit 1 atm frong thdi 
gian 30 phiit. Chdi dugc nudi frong dieu kien chieu 
sing 16 h/ngay d nhiet dp 22 ± 2°C. 

Chuyin cdy con ra vucm uam 

Nhirng ciy con cd bd re phat trien hoin chinh 
dugc liy ra khdi binh nudi ciy, rira dudi vdi nude 
chay, ngam re frong nude cat vd trimg trong 1 ngay 
vi trdng vio chau nhua cd chfra hdn hgp dit 
vudn:cit:phan huu ca (1:1:1) va phii lai bang tiii PE. 
Sau 4 tuan, nhung cay nay dugc chuyen sang chau 
Idn ban cd chua hdn hgp dat vi phan hum ca. Khi 
ciy con phat trien la mdi, tien hinh chuyen cay con 
ra ddng rudng. 

Xir ly thong ki 

Cac thi nghiem dugc thiet ke theo the thiic 
hoan toan ngau nhien. Mdi thi nghiem dugc lap lai 
3 lan, sd lieu dugc xit ly bing phan mem 
Statgraphics Centurion XV theo phuang phap 
Duncan Multiple Range Test (DMRT) (Ducan, 
1995) d mfrc y nghia 5%. 

KET QUA VA THAO LUAN 

Cdm img tdi sinh choi bat dinh true tiip tir mau 
cdy Id 

Sau 4 tuin nudi cay, mau la fren cic mdi trudng 
cim irng xuit hien nhiing dip iing khic nhau. Dau 
tien, nhiing mau li gia tang ve kich thudc vi sau dd 

80 



Tgp chi Cdng nghe Sinh hgc 9(1): 79-85, 2011 

bit dau cd su hinh thinh md seo vi chdi bit dinh tir 
vlt cit fren mdi trudng cd bd sung BA hoac BA kit 
hgp vdi Kinetin d cic ndng dp khac nhau. Ket qua 
dugc chi ra frong bing 1 cho thiy Kinetin khi su 
dung rieng le frong mdi trudng d cac nong dp khac 
nhau (0,5 - 4,0 ing/1) khdng thich hgp dl nudi ciy 
mau cay li ciy Dau me. d ndng dp Kinetin thip, cic 
mau ciy phit sinh md seo nhung sau dd din hda nau 
va chit (Hinh 2a). 

Kit qui cung cho thiy BA rieng le trong mdi 
trudng d cic nong dp khac nhau (0,5 4,0 mg/l) 
thich hgp cho su tao thinh md seo ban li cam ung 
tao chdi (Hinh 2b). Ket qui niy phu hgp vdi kit 
luan cua Deore vi Johnson (2008) khi cho ring BA 
cam ling kich thich hinh thanh md seo hom li chdi 
bat dinh ddi vdi miu cay la khi khdng cd su bien 
dien cua mdt cytokinin khic nhu TDZ trong mdi 
trudng nudi cay. BA cung cd vai trd can thilt trong 
su phit sinh phdi vd tinh tir mau la mam cay Dau 
me (Kalimuthu et al, 2007). Cac tic gii da chi ra 
ring tren mdi trudng MS cd chfra 2,0 mg/l BA, 

nhuiig phdi yd tinh hinh cau nhd bit diu xuit hien 
tir be mp tren ciia li mam trong vdng 7 8 ngiy, 
nhung cau tnic nay sau do phit triln thanh phdi cd 
miu xanh dam. 

Tren mdi tirrdng cd bd sung 1,0 mg/l BA kit 
hgp vdi 1,0 mg/l Kinetin, 100% miu ciy dugc cam 
ung phit sinh chdi true tiep tir ria cac vet cit cua 
miu ciy li (Hinh 2c, 2d). Tren mdi tiirdng niy, sd 
chdi trung binh fren mdi mau cay ciing dugc ghi 
nhan dat ket qua tdt nhit (4,6 choi/mau ciy). Khi 
ting din ndng dp ket hgp giiia BA vi Kinetin, ti le 
miu ciy phit sinh chdi giam xudng ro ret, ddng thdi 
sd lugng chdi dugc cam iing tren mdi mau ciy ciing 
giim manh. Ket qua nay cho thay ring ca 2 
cytokinin BA va Kinetin khi ket hgp vdi nhau cd vai 
trd dieu phdi frong viec cam iing chdi cay Dau me. 
Ghi nhan niy ciing tucmg tu nhu ket qua cua Deore 
va Johnson (2008) khi sir dung ket hgp 2,27 pM 
TDZ, 2,22 pM BA vi 0,49 pM IBA nliung chi thu 
nhan dugc khoing 53,5% miu cay cd su cam ung tai 
sinh chdi true tiep. 

Bing 1. Anh hudng cua BA v i Kinetin len sg cim ung t i i sinh choi trgc ti lp tu mau cay la cay Dau me 

Ohit dieu hoa tang trudng Dap u>ng ciia miu ciy 

BA(mg/l) Kinetin (mg/l) M5 s^o (%) Chdi (%) So chdi Khong dap î ng (%) 

0,5 

1,0 

2,0 

3,0 

4,0 

0,5 

To 
2,0 

3,0 

4,0 

0,5 

1,0 

2,0 

3,0 

4,0 

0,5 

2,0 

3,0 

4,0 

84,27 

48,15 

55,56 

54,67 

53,51 

27,36 

13,49 

38.46 

4,35 

31,82 

29,52 

15,73 

51,85 

44.44 

33,33 

25,02 

61,54 

100 

95,65 

68,18 

62,12 

1,6de 

2, led 

1,3e 

1,3e 

0,3f 

1,8cd 

4,6a '•' 

2,9b 

2,0cd 

1,6de 

12,00 

21,47 

72,64 

86,51 

100 

100 

100 

•vf.;;,,. 

8,26 

Chu thich: (*): NhQ'ng chu' c i i khac nhau (a,b,c,...) the hi$n su khac biet cd y nghTa d muc a = 0,05 trong phep thu DMRT 

Kio dai chdi bdt dinh 

Ngoai nhirng chdi keo dii cd thi dim dugc freri 
nhung mau ciy dugc cam iing fren mdi trudng cd bd 

sung 1,0 mg/l BA va 1,0 mg/l Kinetin cdn cd rit 
nhilu cum chdi nhd (Hinh 2e). Nhung cum chdi nhd 
niy Cling dugc quan sat tren nhihig mdi trudng cd bd 
sung BA va Kinetin. Nhung chdi bat dinh vi cum 
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chdi nhd dugc chuyen sang mdi trudng keo dii chdi 
de kich thich keo dai chieu cao cay trudc khi chuyen 
sang giai doan cam frng ra re tuy nhien nhiing cum 
chdi nhd khdng cho thay cd sir khac biet dang ke nao 
so vdi ndi trudmg cam frng ban dau. 

Nhiing chdi bat dinh dugc ciy chuyen sang mdi 
trudng MS cd bd sung 1 mg/l BA vi 1 mg/l Kinetin 
Cling khdn[̂  cho thay cd su keo dai chdi r5 ret. Chdi 
xuat hien hien tugng vang la va rung la. Ket qua 
dugc trinh bay frong bang 2 cho thay mdi trudmg MS 
bd sung 0,5 mg/l GA3 vi 20% nude dua cd hoac 
khdng cd su ket hgp vdi 1 mg/l BA va 1 mg/l 
Kinetin dat hieu qua keo dai chdi tdt nhit vi khdng 
cd su khic biet dang ke (4,2 4,3 cm). Chdi phat 
trien fren 2 mdi trudng nay cd bd la phit trien tdt mi 
khdng cd hien tugng ving li hay rung li nhu nhiing 
nghiem thfrc cdn lai (Hinh 2g). 

GA3 dugc chiing minh cd vai trd kich thich 
keo dii chdi nhd keo dii cic long than (Dielien et 
al, 2001). Nude dfra da dugc sir dung rdng rai 
trong linh vuc nudi ciy md va te bao thuc vat nhd 
vai trd cua mdt hon hgp gdm nhieu chat dieu hda 
tang trudng thuc vat phuc tap chua dugc bilt ro 
thinh phan vi him lugng frong do lAA, Zeatin, 
GA3 la nhirng hgp phan quan trpng (Yong et al, 
2009). Deore va Johnson (2008) ghi nhan ring 
chdi bat dinh cay Dau me dugc nhan len va phat 
trien thanh chdi trudng thanh sau khi chuyen sang 
mdi trudng MS cd bd sung 1,0 mg/l BA, 0,5 mg/l 
Kinetin, 0,25 mg/l lAA va 0,25 mg/l GA3. Trong 
thi nghiem niy, chiing tdi da chfrng minh vai trd 
cua GA3 va nude dira trong viec cam frng keo dai 
chdi mi khdng can cd su hien dien ciia mdt auxin 
hay cytokinin. 

Bang 2. Anh hudng cua GA3 va nude dua len chieu cao chdi cay Diu me in vitro. 

Mdi trudng nuoi cay Chieu cao chdi (cm) So la 

MS + 1 mg/l BA + 1 mg/l Kinetin 

MS + 0,5 mg/l GA3 

MS + 20% CW 

MS + 0,5 mg/l Gf^ + 20% CW 

1,6c 
2.9b 
1,8c 
4,2a '•' 

MS + 0,5 mg/l G/\3 + 20% CW + 1 mg/l BA + 1 mg/l 4,3a 
Kinetin 

2,6d 
5,9c 
3,1d 
6,2bc 
6,7a 

Chu thich: (*): NhOng chu cai khac nhau (a,b,c,...) the hien su khic biet cd y nghTa d muc a = 0,05 trong phip thu DMRT 

Cdm umg tgo ri 

De cam iing ra re, nhiing chdi phit trien tdt dugc 
cat ra va dit thing diing fren mdi trudng MS'A cd bd 
sung NAA va IBA d nhung ndng dp khac nhau 
(Bang 3). Tat ca cac chdi deu phat trien re tren mdi 
trudng MS cd chfra NAA frong vdng 2 tuan. Tuy 
nhien, khi ndng dp NAA trong mdi trudng cao ban 
(1,0 mg/l) lai lim giam sd lugng re. Mdi trudng cam 
frng re tdt nhat la mdi trudng MS'A cd bd sung 0,5 
mg/l NAA vdi sd re trung binh dat dugc la 5,4 
re/chdi vi chieu dai re trung binh la 4,7 cm. Mdi 
trudng MS'/4 bd sung IBA khdng thich hgp cho su ra 
re d cay Dau me tai sinh tir la do cd su hinh thanh 

md seo d phan de chdi. Ket qua tuong tu ciing dugc 
bio cao bdi Sujatha vi Mukta (1996), Kalimuthu va 
ddng tic gii (2007). Tuy nhien, frong mdi trudng 
nudi cay dinh chdi ciy Dau me, IBA (0,5 - 5,0 mg/l) 
dan le frong mdi trudmg lai thich hgp horn cho su tao 
rl (Rojore, Bafra, 2005). 

Nhftng cay con in vitro cd bd re phat trien hoan 
chinh dugc rua dudi vdi nude chiy va frdng frong 
nhiing chau nhua cd chfra hdn hgp dat vudn:cit:phan 
hftu ca (1:1:1). Trong nhftng ngiy dau mdi chuyen ra 
dieu kien ex vitro, cay con can dugc phii lai bang tiii PE 
de duy tri dp im. Sau 4 tuin, nhiing cay con nay dugc 
chuyen ra vudn uamvdi ti le sdng sdt dat fren 80%. 
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Thu nh^n mau la 

(gan ngpn) 4 
/ ^ 

V6 mau 

(0,5 X 0,5 cm) 

r\ 
Tai sinh choi 

(MS + 1 mg/l BA 
+ 1 mg/l Kmetin) 

Keo dai choi 
(MS + 0,5 mg/l GA 

+ 20% nuac dira); 

Chuyen cay 
ra vuom ucrfn 

HM. 
Cam img ra re 

(MS 1/2 
+ 0,5 ,5 mg/l NAA) 

Hinh 1. Quy trinh nhan gidng cay Dau me tCf mau cay la. 

Hinh 2. Sg t i i sinh chdi tore tiep tu mlu cay l i Dau me. a,b,c. Miu cay la cay Dau me tren cic moi tm-ang co bo sung 1,0 
mg/l Kinetin (a), 1,0 mg/l BA (b) va 1,0 mg/l BA ket hgp vol 1,0 mg/l Kinetin (c) sau 4 tuin nuoi cay; d,e. Choi va cum chdi 
hinh thinh ti> ria vlt cat cua miu cay l i ; f. Chdi l<eo dai; g. Cay con hoan chinh; h. Ciy con ngoai vuan uam. 
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Bang 3. Anh hudng cua NMK va IBA len su cam dng tao re tu chdi cay Diu me in vitro. 

NAA (mg/l) IBA (mg/l) Ti If ra rl (%) Sore 

Bui Van The Vmh et al 

Chi4u dai r l (cm) 

0,1 

0,5 

1,0 

100 5,1a 

..̂ .#> f^ Jd^" 

0,1 

0,5 

1,0 

100 

100 

88,2 

81,7 

4,3b 

Chu thich: (*): NhQ'ng chCf cai khac nhau (a,b,c,...) thd hidn su khac bipt cd y nghTa d muc a = 0,05 trong phep thir DMRT 

KETLUAN 

Cay Dau me la mdt frong nhiing loai cay frdng 
da muc dich mang lai hieu qui kinh te cao, nhat la 
ddi vdi nhiing nude dang phat trien nhu Viet Nam. 
Da cd nhieu nghien cfru frong viec tai sinh loai cay 
frdng cd gi i tri niy. Tuy nhien, ket qua dat dugc 
frong nghien cfru ciia chung tdi cho thay mau cay la 
la mdt loai md ciy thich hgp de nhan gidng true tiep 
cay Dau me m i khdng qua giai doan tnmg gian tao 
md seo. Quy trinh t i i sinh chdi true tiep tir mau cay 
la cd the dugc ip dung hieu qua frong nhftng nghien 
cfru chuyen gen frong tuomg lai nham ning cao sin 
lugng qui v i h im lugng dau frong qui phuc vu cho 
nganh cdng nghiep nang lugng. 

Ldi cam on: Cdc tdc gid xin chdn thdnh cdm an 
Vien Sinh hgc Toy Nguyen dd hd trg kinh phi cho 
nghien cim ndy. 
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DIRECT SHOOT REGENERATION F R O M LEAF EXPLANTS OF JATROPHA CURCAS L. 

Bui Van The Vinh', Chu Thi Bich Phuong*, Do Dang Giap^ Thai Xuan Du^ Duong Tan Nhut^' * 

'Hochiminh City University of Technology 
^Institute of Tropical Biology 
^Tay Nguyen Institute of Biology 

SUMMARY 

Leaf explants of Jatropha curcas L. isolated from both in vitro shoots and ex vitro mature trees were 
cultured on MS medium supplemented with BA and Kinetin alone or in combination at various concenUations. 
A large number of small shoot clumps were induced directly on MS medium containing 1 mg.l"' BA and 1 
mg.r' Kinetin, but approximately 5 shoots were elongated from each initial explant. Adventitious shoots were 
subcultured on the same medium. However, leaves from these shoots became yellow and senescent after a 
short time. For shoot elongation and leaf fall inhibition, shoots were transfer to MS medium containing 0.5 
mg.r' GA3 and 20% coconut water. Rooting was obtained by transferring shoots to MS'A medium containing 
0.5 mg.r' NAA. Regenerated plantlets were acclimatized in greenhouse conditions with a high survival rate 
(80%). The results showed that the direct shoot regeneration from leaf explants is a high effective protocol for 
multiplication of 7. curcas. This protocol may be an ideal system for future transgenic research. 

Keywords: Axillary shoot, direct regeneration, Jatropha curcas L., leaf explant, shoot clump 
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