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TOM TAT: Trong nghién ciru ndy, mt vai giong chuéi tréng thudc cdc nhom gen khdc
nhau nhu Cau mén (44), Gia huong (AAA4), Stk (AAB) va Hpt (BB) dugc sir dung. Cdc chdt
didu hoa tang truomg thuc vat (AIA, NAA hay 2,4-D & cdc nong dj khdc nhaw) duge dimg dé
cam tmg sw hinh thanh ré bat dinh tir khic cdt mang choi. Sw phdt sinh hinh thai trong qud
trinh hinh thanh ré dwoc phdn tich. Sw hinh thanh ré bat dinh & chudi trai qua cdc giai doan:
tao 1€ bao hoat hda, hinh thanh vimg té bao mé phan sinh, tao so khoi ré va kéo dai ré. Vai tro
ciia kiéu gen, logi va néng do chat diéu hoa tdng truong thuc vdt trong sw phat sinh hinh thdi
ré duoc thao ludn.

Tir khéa: tao ré bat dinh, chdt diéu hoa ting truomg thuc vdt, viimg mé phdn sinh, so
khéi ré, Musa sp.,

1. MG PAU

Chudi 12 cdy Jn trai rét duoc ua chuéng & hiu hét cic nude trén thé gisi. O mét sé ving
nhiét d6i 4m, chuéi con 1a ngudn cung cp ning lugng chinh. Ngoai luvong carbohydrat phong
phi, tri chudi con giau potassium, mot chét dinh dudng khoéng cén cho hoat dong nhip nhang
clia tim, va chira nhidu vitamin C, Bg, dic biét 1 vitamin A, loai vitamin thudng thiéu hut
trong bita in cia ngudi dén ving nhiét d6i (Smith va csv 1992). Vi vy, viéc nghién ciru nhim
tao céc gibng chudi méi c6 tinh ddng nhat vé tudi, sach bénh, cho ning sut cao va én dinh vé
chét lugng rit duge quan tim (Gomez 2000, Haicour et al. 1998, Strosse et al. 2006). Tai bo
mén sinh ly thuc vét, sy nudi cdy md phan sinh ngon, mét trong nhiing phuong phéap hiéu qua
trong vi nhan giéng, san xudt ciy sach bénh, bao tbn va luu triy ngudn gen da duoc thuc hién.
Tiép tuc huéng nghién ciru nay, nhim thu nhén cdy in vitro hoan chinh, ching téi tién hanh
tim hiéu vai trd cta céc chit diéu hoa ting trudng thyuc vét trong sy tao ré bét dinh tir cac khic
cét mang chdi & mot vai gidng chubi (Musa sp.).

2.VAT LIEU

Céc khic cét mang chdi dugc thu nhén tir cac chdi in vitro 4 tudn tudi c6 ngudn gbe tir
nudi ciy md phéan sinh ngon trén mdi truong CHP (Cultures Hautement Proliférants) véi AIA
0,17 mg/l, BA 2,5 mg/l va Zeatin 1mg/L.

3.PHUONG PHAP

3.1.Nuédi cdy va khdo st vai trd ciia cic chét diéu hoa ting trudng thue vit trong sy
hinh thanh ré

Khiic ct mang chdi véi kich thuée 4mm x 4mm, mang mé phan sinh ngon chi & gitta
duoc dit nudi trén mdi trudng MS (Murashige & Skoog 1962) véi KH,PO, 200mg/l va AlA,
NAA hay 2,4-D & cic ndng d6 khéc nhau.
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Su nudi cay duoc thuc hién & nhiét dé 27°C, anh sang 2000lux, am do 60%. Sau 8 ngay
nudi cay, vung dudi ciia mo phan sinh ngon dugc cit ngang thanh 6 1at. Quan st va dém sb so
khai ré hinh thanh trén cac lat cit nay dudi kinh hién vi quang hoc.

3.2.Phan tich sw thay dbi hinh thai gidi phiu

Céc miu cdy duoc ¢b dinh trong dung dich FAA (ethanol 70%:formalin:acid acetic vdi ti
1 8:1:1 v/v). Sau 24 gid, loai FAA bing ethanol 70% roi dat 1an luot trong mot chu01 cac dung
dich ethanol (70, 85, 95 va 100%) va butanol dé loai nuorc Sau khi loai nudc, mau dugc vui
trong paraﬁn tan & 56°C (mi s 1.07337.1000, Merck) va cat doc thanh céac lat mong 7um nho
may vi phiu (microtome). Cac lat mong parafin mang miu duoc dén trén lam nho dung dich
gelatin 3%. Sy loai parafin dugc thuc hién nh¢ dung dich methylcyclohexan, ethanol va nuéc
cat (Lee ef al. 1997). Cubi cung, méu dugc nhuém bang pham nhuém hai mau dé carmin —
xanh iod va quan sat dudi kinh hién vi quang hoc.

3.3.Do cuéng d¢ ho hap

Cudng d6 hd hip (ul O,/ gam ‘trong lugng tuoi / gid) cia mau cdy ngay 0 duogc xac dinh
bing méy Warburg & 25°C, trong t6i.

3.4.X4c dinh ham lrgng cic chit didu hoa ting trudng thue vit

Céc chét diéu hoa tang trudng thuc vat: auxin (AIA), cytokinin (zeatin), giberelin (GA;)
va acid abcisic c6 cac chdi in vitro duoc ly trich va cé lap bing cach dung céc dung moi thich
hop va thuc hién sic ky trén ban mong trang san silicagel 60 F254 (ma s 1.05554, Merck), &
nhiét d§ 25°C, vé&i dung méi di chuyén cloroform: metanol:acid acetic (80:15:5 theo thé tich).
Vi tri ctia cac hormon téng trudng thuc vt trén ban sic ky dugc phét hién nho quan sat tryc
tiép dudi tia UV hay sir dung thudc thir Salkowski trong trudng hop AIA, hén hop acid
sulfuric-ethanol (5:95) trong trudng hop GA; (Yokota ef al. 1980). Hoat tinh c4c hormon ting
truong thuc vat duoc do bang sinh tric nghiém: diép tiéu lta (Oryza sativa L.) cho auxin va
acid abcisic, tir diép dwa chudt (Cucumis sativus L.) cho cytokinin va cdy mam xa lach
(Lactuca sativa L.) cho giberelin (Meidner 1984, Bui Trang Viét 1992).

4. KET QUA

4.1.Cwéng d@d hé hip

CUO‘ng do ho hap cua chm cao nhat trong truong hop chu01 cau man (AA) (40,15 £ 1,70 pl
O,/ g TLT/ gio), giam dan & chudi gia huong (AAA), chudi Str (AAB) va thap nhat trong

trudmg hop chudi hot (BB) (24,93 + 1,04 pul O,/ g TLT/ gid) (bang 1).

Béng 1. Cudng do ho hép ciia chdi cdy in vitro sau 4 tudn nudi cdy trén mdi truong CHP vé6i
AIA 0,17 mg/l, BA 2,5 mg/l va Zeatin 1mg/I.

Gidng Cudng d§ hd hip (ul O,/ g TLT / gid)
Cau min (AA) 40,15+ 1,70 *
Gia huong (AAA) 37,50 + 0,84 *
St (AAB) 29,43 +0,81°
Hot (BB) 24,93+ 1,04 ¢

Cdc 56 trung binh trong cét véi cdc mdu tu khdc nhau khdc biét c6 y nghia ¢ muc p=0,05.
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4.2.Hoat tinh ciia cdc chit diéu hoa ting truéng thyc vat ndi sinh trong chdi in vitro
" O chubi cau méin (AA) sy hién dién cta cac chét diéu hoa tang truong thuc vét thudc
nhém kich thich (AIA, Zeatin va GA3) dang tu do hay dinh, lu6n cao hon trong truong hop
chudi hét (BB). Vi du, hoat tinh AIA tu do trong chdi chudi cau mén (AA) (1,390 £ 0,061
ug/g TLT) déc biét cao so vdi so véi chéi hot (BB) (0,056 + 0,008 ug/g TLT). Trong khi do,
chét can (ABA), chi hién dién du6i dang dinh trong chdi chudi hot (bang 2, 3).

Bing 2. Hoat tinh chat diéu hoa ting trudng thuc vat trong chdi in vitro 4 tudn tudi trén moi
truong CHP véi AIA 0,17 mg/l, BA 2,5 mg/l va Zeatin 1mg/I.

Gifng Hoat tinh cac chét diéu hoa ting trudng thye vat tw do (ug/g TLT)
AIA Zeatin GA; ABA

Caumin (AA) | 1,390+ 0,061 * | 2,605+0,025* | 1,569+ 0,081 * | 0,000 + 0,000

Hot (BB) 0,056 £ 0,008 * | 0,944+0,040 * | 0,447=0,072* | 0,000 + 0,000

(*) Cdc s6 trung binh trong- cot khadc biét c6 y nghia ¢ mirc p=0,05 (T-Test).

Béng 3. Hoat tinh chét diéu hoa ting truong thuc vét trong chdi in vitro 4 tudn tudi trén moi
truong CHP véi AIA 0,17 mg/l, BA 2,5 mg/l va Zeatin 1mg/I.

Gibng Hoat tinh cdc chét diéu hoa ting truong thwe vat dinh (ug/g TLT)
AlA Zeatin GA; ABA

Caumén (AA) | 0,706+ 0,044 * | 1,199+0,013 * | 1,764+ 0,162 * | 0,000 = 0,000

Hét (BB) 0,124+ 0,020 * | 0,874=0,011 * | 1,573+0,144* | 0,083 + 0,020

(*) Cdc s trung binh trong cét khdc biét c6 y nghia ¢ mirc p=0,05 (T-Test).

4.3.Sy phat sinh hinh théi ré

Su phat sinh hinh thai ré & chudi bao gom 4 giai doan: tao té bao hoat héa , hinh thanh
ving té bao md phan sinh, hinh thanh so khoi ré va kéo dai ré. Trong trudng hop chudi cau
man va chubi gla hwong, sur hinh thanh cic té bao hoat héa dau tién dugc ghi nhan sau 3 ngay
nudi cay trén moi truong MSK (sém hon trong truong hop chubi hot, chi dugc ghi nhan sau 8
ngay nudi cay). Cac té bao hoat héa hinh thanh tai vung té bao tugng ting ciia than véi nhan
to, chun bj cho sy phén chia té bao dé hinh thanh vung trung tdm mo phén sinh vao ngay thir
4 va so khoi ré v6i chop ré va mé phan sinh ngon ré vao ngay thir 5. Sau do, cac so khai ré nay
tlep tuc ting tru'ong, kéo dai ra dé hinh thanh ré thit sy v6i chép ré, mé phan sinh ngon 18,
ving ting trudng va ving kéo dai vao ngay thi 8 (anh 1, 2, 3, 4).
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) @
Anh 1-4: Céc giai doan hinh thanh & & chudi gia huong
1, Sy hinh thanh té bao hoat hoa (miii tén); 2, Su hinh thanh vung té bao mo6 phan sinh
3. Sur hinh thanh so khéi ré; 4, Su kéo dai ré

4.4.Vai trd ciia auxin trong sy hinh thanh ré

Kha ning hinh thanh r& & chudi tiy thudc vao kiéu | gen (giéng chubi), ban chat va ndng do
clia chét diéu hoa tang trudng thyc vét ap dung. O chubi gia huong (AAA), s6 ré hinh thanh tir
khiic cit mang chdi cao nhét trong trudng hop 4p dung 2,4-D, thap hon khi 4p dung NAA va
thap nhét khi ding AIA. Nong d¢ 2,4-D 0 OSmg/l cho s6 ré hinh thanh cao nhat. Véi cac nong
d6 2,4-D cao hon, bén canh su hinh thanh ré con cé sy hinh thanh md seo. Trong cac giong
chudi dugc nghién ciru, chudi gia huong (AAA) luén cho s6 ré hinh thanh cao nhat, cho du
loal auxm ap dung 1a AIA, NAA hay 2,4-D. S6 ré hinh thanh cao nhét & cac khiic cat mang
chdi chudi gia huong (AAA) tang trudng trén moi trudng MSK v6i 2,4-D 0,05 mg/l, giam dan
& cac khic cét mang chdi chudi cau min (AA), chubi su tang trudng trén moi truong MSK véi
NAA 0,4 mg/l va thip nhit & cac khic cét mang chdi chudi hot (BB) ting trudng trén moi
truong MSK véi 2,4-D 0,2mg/I (bang 4).

Trong timg giai doan cta sy hinh thanh ré, céch dap (g cia té bao véi cac chat diéu hoa
tdng trm;mg thuc vét khac nhau cung khac nhau. O chudi cau min, sau 5 ngay nudi cay, 56 mo
phén sinh ré hinh thanh cao nhét trén méi truong MSK véi 2,4-D 0,1mg/! trong khi sb ré kéo
dai cao nhét trén méi trudmg MSK véi NAA 0,2 hay 0,4 mg/l (bang 5).
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Bang 4. Vai trd clia auxin trong sy hinh thanh ré sau 8 ngay nudi ciy

S6 ré / khic cit

MG6i truong nudi

oy Cau miin (AA) Gia hwong St (AAB) Hot (BB)
(AAA)

MS K 1,20£0,13° 1,20 + 0,13/ 0,90+0,18 " 0,00 + 0,00 ¢
MS K + AIA 0,25 1,70 £ 0,15 & 2,40+0,22" 1,50+ 0,17 0,60+ 0,13
MS K + AIA 0,50 2,00 +0,21 " 6,20 + 0,44 ° 1,60+ 0,16 0,73+0,18 "
MSK +AIA 1,00 |340+0,16" 5,10+ 0,43 1,60+ 0,27 0,73 + 0,21 ™
MSK +AIA 1,50 |3,80+025° 5,00+021° 1,80+0,13 % 0,67 + 0,12
MSK +AIA 2,00 |3,30+0,37" 4,10 + 0,28 *f 2,20+0,13°¢ | 0,80+0,14"
MS K +NAA 0,05 |220+025°® 3,004 0,21 & 2,60+0,27° 0,13 £ 0,09 %
MSK +NAA 0,10 |4,00+021% 3,40 40,27 °® 2,80+033 % 0,33 £ 0,13 %
MSK+NAAO020 |4,60+031" 4,40 40,34 * 2,80+0.25% 0,73 £0,18 %
MSK +NAA 0,40 | 4,70 +0,40* 6,00+0,37 ™ 3,80+0,44° 2,13+0,24°
MS K + NAA 0,80 | 2,80 +0,25°* 4,20 40,39 % * 2,80+ 0,25 % 2,07+0,23°
MSK+24-D0,01 |130+0,15" 3,20+0,33 % 1,00 + 0,00 *® 0,40 + 0,16 =*
MSK +2,4-D0,05 |2,10+0,23 % 8,00 +0,47° 2,80+0,15% | 1,20£0,17°
MSK+24-D0,10 |2,60+0,16%8* 4,40 40,34 % * 3,40+0,16 % 2,33+0,25"
MSK +2,4-D020 | 1204025 * 1,800,257 * 2,40+0,16%* | 2,40£0,24°

Cdc 56 trung binh trong cét voi cac mdu tw khdc nhau khdc biét ¢é y nghia ¢ muec p=0,03.
MSK: méi truomg MS véi KHyPO, 200mg/I.
(*): C6 sw hinh thanh mé seo, ré cé duong kinh lon.

Bang 5. Vai trd ciia auxin trong sy phat sinh hinh thai ré & chudi cau m3n sau 5 ngay nudi cay

Mbi trudng nudicdy | Mo phan sinh ré So khéi ré RE kéo dai
MS K 0,20 £0,11 © 0,07+0,12°¢ 0,00 +0,00°
MS K + AIA 0,25 0,60 + 0,13 % 0,80+ 0,11 %f 0,60 + 0,21 %f
MS K + AIA 0,50 0,73+ 0,12 % 1,00 £ 0,17 ** 0,80 + 0,20

MS K + AIA 1,00

0,80 +0,11 *%

1,00 + 0,17 =

1,20 + 0,28 *4

MS K + AIA 1,50

0,80 + 0,24 ©¢

1,40 £ 0,13 >

1,40 £ 0,13

MS K + AIA 2,00 1,00 + 0,00 = 1,00 + 0,22 °* 0,80 + 0,20 °*
MS K + NAA 0,05 0,80 + 0,11 ° 0,93 +0,18 = 0,73 +0,21 °*
MS K +NAA 0,10 0,60 + 0,13 1,00 £ 0,24 * 0,80 + 0,20 °%
MS K + NAA 0,20 1,40 £ 0,13 © 1,40 0,13 ™ 2,20+0,20°

MS K + NAA 0,40 2,00+0,24° 1,60 40,21 "% 2,27+0,30°

MS K + NAA 0,80 1,204£0,11 1,40 £0,13 ™ 1,80 £ 0,22 %
MS K +2,4-D 0,01 0,80 + 0,20 °* 0,60+ 0,21 0,20 +£0,11°¢
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MS K +2,4-D 0,05 2,40+ 0,36 ° 2,00+ 0,48 ® 1,00 + 0,24 <
MS K +2,4-D 0,10 3,40 + 0,40 ® 2,40+0,32° 0,80 + 0,31 °%

A

Cdc 56 trung binh trong cgt véi cdc mau tw khdc nhau khdc biét cé ¥ nghia ¢ mire p=0,05
MSK: méi truong MS voi KHPO, 200mg/l.

5.THAO LUAN

Su hinh thanh ré bat dinh & chudi bao gém 4 giai doan: tao t& bao hoat héa, hinh thanh
ving té bio mé phan sinh, hinh thanh so khdi ré va kéo dai ré. Sy hinh thanh té bao hoat héa
Xdy ra ¢ ving twong tAng. Cac té bao hoat hda v&i nhén to, chira théng tin di truyén cén thiét
cho su phén chia té bao xay ra manh mé dé hinh thanh ving té bao mo phén sinh ré. Nang
lugng cén cho qué trinh nay dugce cung cép boi hoat dong ho hip. Hoat dong ho hap ctia chdi
chudi cau min (AA) cao hon chudi hot (BB) tuong ing voi sy hién dién cua cac chat dleu hoa
ting trudng thue vét ndi sinh trong choi chum cau man cao hon. Theo Hobbie (2007), ndng d6
auxin trong té bao dwgc diéu khién boi tdc do sinh téng hop, trang thai hoat déng va sy van
chuyén ctia auxin, trong khi kha ning dap tng voi auxin cua té bao duoc xac dinh bai ham
luong va su hoat dong ctia con duong truyén tin hiéu. Su hién dién cua cac chit diéu hoa ting
truong thuc vét ndi sinh, dic biét la auxin va cytokinin dong vai trd cam ng sy hoat héa té
bao dé hinh thanh mé phén sinh ré. Su hién dién cua AIA va zeatin v6i ham luong cao trong
chbi chubi cau mén (AA) da gitip cho méu cdy dé dang dap g v&i céc chét diéu hoa ting
trudng thuc vat ngoai sinh dé cam ung su hinh thanh té bao hoat héa, tir d6 phét sinh hinh thai
ré. Chinh vi vay, sd ré hinh thanh & céc khuc cat chudi cau min (AA) ludn cao hon chudi hot
(BB).

Bén canh vai tro cua kiéu gen, ban chit va néng do ctia chat diéu hoa tang trucmg thuc vt
ciing c6 vai trod rat quan trong trong su hinh thanh ré. C¢ €, su hién dién cia cac chét diéu hoa
téng trudng thuc vit ndi sinh trong cée khice cit mang chdi cia mdi gidng chudi khac nhau da
dan dén cach dap tmg khac nhau véi céc chit diéu hoa ting trudng thuc vat khac nhau.

M&i giai doan cta sy hinh thanh ré chiju tac dong bdi loai chit diéu hoa tang trudng thuc
vét khic nhau. Trong trudng hop chudi cau min, 2,4-D c6 vai trd trong giai doan hoat hoa té
bio dé hinh thanh ving t bio mé phén sinh va tao so khai ré trong khi NAA kich thich manh
su ting trudng cﬁa viing té bao kéo dai din dén sb ré & trang thai kéo dai cao nhit. Giai doan
hoat héa té bao cin auxin & ndng d6 cao, trong khi giai doan kéo dai ré cén auxin & néng dd
thép hon (Bui Trang Viét 2000, Taiz & Zelger 2005). Sy keo dai xe bao gbm su kéo dai cua
cac té bao sin c6 va su tiép tuc phén chia cua cac té bao so khai re Bén canh su diéu khién
hip thu cac chét hoa tan trong té bao, auxin kich thich su kéo dai té bao thong qua su tac dong
truc tiép Ién vach té bao. Auxin kich thich hoat dong ctia bom proton & mang nguyén sinh
chét, lam ting ndng d6 H' & khoang gian bao, khi d6 pH giam. Su giam pH cua vach lam cho
vai ndi gilfa extensin, hemicellulose, céc hop chét pectid véi celluloz bi pha v&; Ca®* n01 lién
cac chudi hop chat pectid bi loai di; vai enzym thity giai dwoc hoat héa giup cho su téng hop
ho#c phan hily polysaccharid va protein duoc thuc hién, gitip duy tri tinh long 1éo clia vach
(Davies 1995, Litwack 20035, Taiz & Zeiger 2005).

6.KET LUAN

Qua trinh hinh thanh ré bit dinh & chudi bao g5m~4 giai doan: tao té bao hoat hoéa, hinh
thanh ving t€ bao m6 phén sinh, hinh thanh so khoi ré va kéo dai ré. Qua trinh ndy chiu anh
hudng phan nao bdi kiéu gen, ban chit va nong do auxin duoc ép dung. O chudi cau mén, 2,4-
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D 0,1 mg/l kich thich su hoat hoa té bao dé tao mo phan sinh rEHtrong khi NAA 0,4 mg/l kich
thich sy ting trudng cua céc t€ bdo md phan sinh dé hinh thanh ré that su.

ROLES OF PLANT GROWTH REGULATORS ON ADVENTITIOUS
ROOTING OF SOME BANANA GENOTYPES (Musa sp.)

Tran Thanh Huong"” Bui Trang Viet™, Feng Teng-Yung®
(1) University of Science, VNU-HCM
(2) Institute of Plant and Microbial Biology, Academia Sinica, Taipei, Taiwan R.0.C.

ABSTRACT: Some of Musa cultivars were used in this study: Cauman (A4), Giahuong
(AAA), Su (AAB) and Hot (BB). Auxins (IAA, NAA, or 2,4-D at different concentrations) were
used to induce adventitious rooting from explants containing a apical shoot and young leaves.
Histological changes in the rooting were analysed under microscope. This process included
following stages: activation of cell divisions, initiating of meristematic region, formation of
root primordium, and root elongation. Roles of genotypes, plant growth regulators in this
adventitious rooting were discussed.

Key words: adventitious rooting, plant growth regulators, meristematic region, root

primordium, Musa sp.

TAI LIEU THAM KHAO

[1]. Bui Trang Viét, Tim hiéu hoat dong ciia cdc chdt diéu hoa sinh trucng thuc vt
thién nhién trong hién tuwong rung "béng" va "trai non" Tiéu (Piper nigrum L.). Tap san
khoa hoc PHTH TPHCM, s6 1, 155-165, (1992).

[2]. Bui Trang Viét, Sinh Iy Thuc vdt dai cuong, Nha Xuét Ban Pai hoc Quéc Gia TP.
H6 Chi Minh, 333 trang, (2000).

[3]. Davies P.J. Plant Hormones. Kluwer Academic Publishers. 833p, (1995).

[4]. FAO, Boletin trimestral de Estadistica. 12(34), (1999).

[5]. Gomez R.K., Gilliard T., Barranco L.A. and Reyes M. Somatic embryogenesis in
liquid media. Maturation and enhancement of germination of hybrid cultivar FHIA-18
(AAAB). Infomusa 9(1): 12-16, (2000).

[6]. Haicour R., Bui Trang V., Dhed’a D., Assani A., Bakry F. et Céte F. La sécurité
alimentaire: perspectives d’amélioration des bananiers par voie biotechnologige.
Cahiers Agricultures 7: 468-475, (1998).

[7]. Hobbie L.J. Auxin. Encyclopedia of auxin. John Wiley & Son. 9p, (2007).

[8]. INIBAP, Annual report. International network for the improvement of Bananas and
Plantain. Montpellier, France, (1997).

[9]. Lee K.S., Zapata-Arias F.J., Brunner H. and Afza R., Histology of somatic embryo
initiation and organogenesis from rhizome explants of Musa spp. Plant Cell, Tissue and.
Organ Culture 51: 1-8, (1997).

[10]. Litwack G. Plant hormone, Vitamins and Hormones. Elsevier Inc. 72: 544p, (2005).

[11]. Meidner H., Class experiments in Plant Physiology. George Allen and Unwin

Trang 29




Science & Technology Development, Vol 12, Neo.0S - 2009

(London), 169pp, (1984).

[12]. Murashige T. and Skoog F., 4 revised medium for rapid growth and bioassays with
tobacco tissue cultures. Plant Physiol. 15(3): 473-497, (1962).

[13]. Smith N.J.H., Williams J.T., Plucknett D.L. and Talbot J.P. Tropical Forest and
Other Crops. 568p, (1992).

[14]. Strosse H., Schoofs H., Panis B. Andrw E. Reyniers K. and Swennen R.
Development of embryogenic cell suspensions from shoot meristematic tissue in bananas
and plantains (Musa spp.) Plant Science 170: 104-112, (2006).

[15]. Taiz L. and Zeiger, Plant Physiology. The Benjamin/Cummings Publishing
Company, Inc, (2005).

[16]. Yokota T., Murofushi N., Takahashi N. Extraction, purification, and identification,
Hormonal regulation of development I. Molecular aspects of plant hormones, Edited by
J. MacMillan - Encyclopedia of plant physiology, New series, Sringer New York. 9:
113-201, (1980). ‘

Trang 30



