D 000 http://www.cqvip.com]

BB B2W H |2 B o Vol.42, No.2
2006 % 2 A SCIENTIA  SILVAE  SINICAE Feb., 2006

BRI E BATH RS
EHEYE" EEK

(1. dbmidolk K% Jb3 100083; 2. FERIHEBE R 650224)

M OE: WEEBNYEMMAEIHNRE LB REIAAFER AFHBENER BEAKEESHT
AREMR, RAEXRITHELENERNBEERE., SREV . AFRAGHS A HBRIEL BRE BAFR
MRS KHITERME BA LIRS EEE L BA HHEAFM RN EFRSE MERREEEAERKT EAR
BAEKFTEEFSHEMA BEAFTRBR FHRAERRSAERREE T, SO R BAFRTERKGME
M. FESAFLARIRF BAREIEH AL E NAABHTEI AR BREEREENEE /I
B, ERMMTRFEMARBRGIMEIERETA RENRT REHEHL,

XK@ EBT ALSER, HiRREEE; IR RE

hi 48 .5722.3" 7;5795.6 IRKARIRED A STEH B 1001 — 7488(2006)02 — 0043 - 06

Study on Tissue Culture of Dendrocalamus sinicus

Li Zailiu'>  Hui Chaomao®

(1. Beijing Forestry University  Beifing 100083; 2. Southwest Forestry College  Kunming 650224)

Abstract:  Tissue culture of young and mature bamboo of Dendrocalamus sinicus was studied systematically from aspects of
explant collection, disposal, in vitro; and shoot inducement, proliferation, rooting; and plantlet hardening and so on in this
experiment. The best media for every stage were discussed by orthogonal experiment. The results showed that the dosage of
hormone BA and the shoot multiplication were pfopmtioned positively. But if the dosage of BA enlarged or a long time’ s culture
made in high thick of BA, flower buds would be seen. So BA had the function of making cells become progenitive performance
from nutritious performance. Hormone KT was the main factor in height growth of shoot multiplication, which could make nodes
elongate, make buds grow well and make cells become nutritious performance from progenitive performance. Coconut water
(CW) had function of enhancing growth. Hormone IBA was the main factor in rooting. A few hormone NAA in combination with
IBA could make rooting well and growing well. And the plantlets showed highly survival rate in hardening. The successes of
explants in vitro and induced multiplication of shoots were related to the collected time and collected section ete. of the explants.

Key words:  Dendrocalamus sinicus ; tissue culture; in vitro rapid propagation; embryos; mature bamboo

EREYTESHTERARVTER  ZHS BAFHEWNA HEHARELSEM. EHIMEF 20 14 60
/X (Alexander et al.,1968;Tseng et al.,1975); 80 X, ARG AN B, L E BT EF AHHS LN
BRI IR IR B A /M R, B AT 2 R R AT 4 B R B 9% LR AR B (R % 3% (Huang et ol ., 1983;1988;
1989a;1989b;1990; Mehta et al.,1982; Rao et al.,1985; 1986; Yeh et al.,1986a; 1986b; 1987; Hassan et al.,
1987) ;90 £, T FHBHRHEATER -2, TEBE L UFEFEFARBEE/DEK (Tsay et al ., 1990;
Saxena, 199031993 ; Chambers, 1991 ; Prutpongse et al .,1992; Rout et al.,1994; Chang, 1995; Ramanayake, 1997; Lin
et al . ,1998; Anil et al . ,2002) ,E?ﬂ%%#?ﬁ%ﬂ‘ﬁmﬁﬁ\%g(Nadgauda et al . ,1990;1993; 1997; John et
al.,1993;1995), WEMTIEYALETFAELER, 16T 20 fital 00 £/, T A LR HHE (FROLHE, 200055
HHEHF,1993;1998;2001;2003;2004; 2 25 R % ,2000; DS, 1993; F IS ,2002; 5Kk % ,2004) ,

E AT ( Dendrocalamus sinicus ) Bt F EFFIE B K89 T FIM A7, LAF B 7T 35 30 m, H72 20 ~ 30 em, B
AEEZFMEAMT M LR, RARSHEEE KHERED , KEXARFRERARAECETEE TS
PRI X, 20 4R 3% W) AR e R A WD 0K, B AT M R R GE R 5 0 SURRHUE O3 R %6,19995200252003)

W% H 1 :2004 - 10 - 18, _

BELWH: sl EPHFEEARAMBE RN L AT &AL BRI (2003RC04) . Z B H B RFEE ST LT H (1999C0006Z) B R Ak 7 Al
BEAIRXRERNAMRESRERNSMBEY.

»MHEAEREE. AR IHAKRZABIRSBN. S AER LB ERKAEFATAMRAES SBSELUELRHE.
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1 HMESE

1.1 RBHERHEELE
DA Z BN EZRE AR REWE SRERNA T, 163 K, 2% ~2.5%1
NaClO Y54 2 15 min, BIHKEVE 3 I, M2 12~ 16 ho HERET, H 0.2% HgCl, KT 30 min, BB 5 Ko
BENMEESREH T RRURTEEASER B (GIETEEHE), YERFRES 2 EFABKENMK
REy . I T5% MTEREEIE 2~ 31K,4 CFIRFF 12 ~24 h, R ATH 2% ~2.5% 89 NaClO I 5 0.2% HgCl,
B AIHE 15 min 5 20 min,
1.2 RBAHE
1.2.1 #AReg BRI H DEFREREFRFZM: RAHBER MS.3/4MS 70 12MS 1EEAFEFE , WA R K E
241 4> 24 E (BA KT) B4 K 2 (NAA L IBA) BHRFL(CW) , SN BEME 20 g- L', BUlE# 6.4 g- L', pHYE 5.8
~6.2,BE(25+4)C, BRFEEIER 12 h, JLIEEHF 1600~2000 1x, 2)LHRWEBFH . FHTHERE
¥ MS+BAOSmg L' BHBEL HHFEE 4 cm B (15-25 d)HHEE] 3/4MS + BA 2.0 mg-L™' + KT 0.5 mg-
L' +CW 100 ml- L' B F R P BI AT MEBLFRATHRESR, FRBEHREFR AKE . XERES
MHERTERR, BBOYE S IERE WS R HITELRE, T MS.BA KT.CW JH B X # £ K A IEH
(F1D,HEBEERR. WEREMBEERE, FEELSRRBRATIRULER, BRBRXFARLKTF 30 1
)T RAERRESE  1/2MS BERE S04 KR NAA f IBA, EXHIHAR , MEREABERE(R2). 4)
FAMERGEE B A RE AR, MRS, AR ETHRE S ~7 4, % EEFE, HA LM
PR B R ; SIRBRYT (D . brandisii )T ER , Tk B ARG B IR
1.2.2 REHZERE F/H12MS+BA3~5mg' L' +KT0.8~1.2 mg:L™' +CW 150 mL-L™" + ¥ 3%
B, #HITRENZRRAETSIA AFES  BRBUFITHREIFFRRE O ] AL S35 R,
HBENFFRERBFRABSERAYTANEL,S ~ 15 d 3R —K.

2 HREaH

2.1 FHEMEEIES

2.1.1 RHEIABRAARNA BEMF 4L, 7TRAREF, BHMEHEREL 93.25%, #HS5
~TWRIG 3518 63 MEM M LM R .

2.1.2 AMAMARAMEFRERFE RIEHEGEERN 23 SHHBEFRBERR 49 SEERBITH
W RARBERERERE, FREIF . KITS5 2075 B TR (B KT, 1990; £ 258 % ,2002) .

HIRGHREERE D HEFEE A RRFNAF #TTEZRRR(R ). AR 1TED, MEBEER
BURFE A BA>MS>KT>CW,BARER K, 2 FREEF 0.1 K¥E, RPEANEHBERSPEER
E, B EKEWEEHSH 3/4MS + BA 2.5 mg-L™' + CW 100 mL- L' ; X 34 54 3 & B 5% W BF 4 KT >
CW>BA>MS KTHWHREBRK, & FHREKX 0.1 K, EAFHAEARFHEESEN, EREKTHEEA
4 H:3/4MS+BA 0.1 mg'L ' +KT0.6 mg-L™' + CW 100 mL-L™', BAWHAB S\ FHBEERREL, 5MEF
BAEKBUR KT SR A A HAE 0~0.3 mg- L' HEER NI XR,7£0.3~0.6 mg' L' HHETE
FARELAR, VERMEMSEMAFEARK, HIE ETMA KTHE , HEZ2KP KR RE XM . FHE KT
B, A AR IR K, TR S, BA FEIA 2.5 mg- L7 A=A 40 BRI 28, HL W5 461X
WHOE L NGB, RIS, M BA FAFHRMABEFRRE M AERRER . ZEFEME BA HER
1.5mg L' RN 23K, AKRF HWREFHE AFEEN4.09 cm, HEREFE R 3/4MS +
BA1.5mg-L"' +KT 0.5 mg-L™' +CW 100 mL-L™', 535b, KITER KA BA EREFFELFHWHE, MK KT
R, T 4L IE % B9 A 2, B KT 7 6 40 Bl AR FELRAS 1) B SR RS AL FE .

AHRMEE —SHBEHETER BEHFRBENR2, AR 2TEH A MEERWNHRAER ALK REH
YER N IBA> KT > CW > NAA,IBA B X R1EFH, & F K52 0.1 KV, MK IBA.CW.NAA H{ & ,4 TMER
BWiZR7E 0~0.005 mg L' IINK KT &R, %t 4 N4 RMHAIER L7 0.005 ~0.010 mg-L™' AN K KT
JHE X 4 R EMEER. SEMBRMEREFEN1/2MS+1BA 6.0 mg'L™' + NAA 2.0 mg- L™’ + KT
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®1 AFREABZSEFERFABRRLERIN

Tab.1 Experiments and results on inducement media of shoot proliferation

B & Factors IR 47 Trial index
M B MS cw/ BA/ K1/ B AR WAEFH
Modified MS  (mL-L™1") (mg-L™") (mg-L-1) Rate of multiplication  Height of sheot proliferation/cm
1 1 0 0.1 0.0 2.03 0.89
2 I 100 1.0 0.3 4.02 2.36
3 1 200 2.5 0.6 8.27 . 4.02
4 3/4 0 1.0 0.6 4.59 4.51
Tril:lf;am 5 3/4 100 2.5 0.0 9.93 1.18
6 3/4 200 0.1 0.3 2.29 2.43
7 1/2 0 2.5 0.3 5.48 1.13
8 172 100 0.1 0.6 1.17 4.64
9 1/2 200 1.0 0.0 3.83 0.98
T, 14,32 12.10 5.49 15.79 T=41.61 T=22.14
T, 16.81 15.12 12.44 11.79 T2 =1 731.39 T? = 490. 18
W T, 10.48 14.39 23,68 14.03 _
Rate of X, 4.7 4,03 1.83 5.26 (TR (= 1,23) K M BH X,
multiplication X, 5.60 5.04 4.15 3.93 FRMREVIIE . R OABKE RAKT
Y 3o e - i s B S = O 1O 3 9 8
R 2.11 1.01 6.06 1.33 RN FH B TR,
T, expressed the sum of { (i =1,2,3)
T, 7.27 6.53 7.96 3.05 levels; X; expressed the average of the
T, 8.12 8.18 7.85 5.9 corresponding levels. R showed the difference
MEFH Ty 6.75 7.43 6.33 13.17 between maximum and minimum, Rate of
" Height of shoot X, 2.42 2.18 2.65 1.02 multiplication was the sum number of subcultured
proliferation Xz 271 - 2.73 2.62 1.97 shoot proliferation divided by the sum number of
X, 2.25 2.48 2.1 4.39 shoot proliferation placed on media. The same
R 0.46 0.55 0.54 3.37 below.

0.005 mg-L™' + CW 100 mL-L™'. 4k K IBA.CW . NAA FHE 4 il LU B8R, KBEHU LRI A
B ABFEERHBRBEETHMRYE. B4, % IBA 5 NAA KR TRE, RHM K NAA FI B, BA AR HEE
WE BAK;NARBRTESE T4 0mg L', AFEFERAERAFAR, NBHAR L= E5R,
HAEBKBRAEATMETFHH FHBRERENA NMABRBRTEET 7.0 mg LB, BEMKAEK
R, B IS AGSE U IBA BB K FRET 7.0 mg- L', S AHAERMBKAERKES O ~3 &), BE.
MLCH, R L ME R , MUE B IBA 5 NAA TR & R ) DA 37 45 4R A0 B 20 A BR O B RIS
2.1.3 AAHAAEE 23S EMRSHAMTE G IO R R 6 R (AR H) 4% :1)100%
;2)100% 23K E ;3)100% 8 A ;4) WP + BERE(1:1);5)W# + 824 (1:1);6)Mar + R (1:1), H4A
EFRMAERFRMR R ARF(EREFFR ISR 40 OB/PE S0, HE 4045, %R K23 5R
ERDHH 50% 35% 23% 38% \29% 55% ; IR RAT R 97 % 89 % .84 % .93% .91 % .98 % »

MERE ARG EHLERMAS 2 HEEENTHER LA AERRE EARER LWERLE
BERER,ARES U8 B0, APFHES REELS, BWHER 6)MXTEA, 8 8RR IS BMIK.

ATHRSHEERES, RATZMNEE, NSRRI S5ER LU ERE 10 A ER 2
B HRUR ) X BRSO/ MEMRTE B SRR A O BE SR ] KRR R AT IR BRI IR E A F S R
Dysift. 2ME, RI/MIERSEE REFBRE BEANAFERE R QEGERAY Lo LmsE, X
AFEREFEEZKAE, KARKE NAA BAFARI A= ERGHAAFT LB R L5 R, FRIK
NAA RIE S 2 mg- L' JFRER /MR TEARIE I LA KRBT E] (50 ~ 60 d) , LTS R AR & F 70% ~90%
HAXHRENSSER TUARIL 10 A LR BREBRHER ERERES DA R&EE. K
BBERR, RIERYE 5—8 A RBENIFEENE,
2.2 BlEMZEREFIIR
2.2.1 HMH¥FEREE 2002 4F9.10.11 HM 2003 F3 H#fTT 4 RE BITRETBFXESIARE,
BIREM 60 B, RABFETEFKRES AL R IEEPBR SRS, A FIF T 8 E XE; 2003 £ 5,
6.7.8 AFSIAMKMIHE FEBERETIL 0% U L, AEFEFEE 60% U L, WAMEBE 5—8 A RERE,
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#2 REAFLERFSRFERSTRERITRS
Tab.2 Experiments and results of rooting culture media for shoots multiplication from embryos

ﬁ i Factors ﬁﬁ*ﬁ*ﬂ—‘ Trial index g,{; ‘iFﬁ
e : aly
Tomnt IBA/ NAA/ KT/ o - 3 @ WA FE 4R Data switch  Grade of
(mL-L") (mg'L™') (mgL™') (mgL") (1) (2) (4) integration
1 0 1 0 0.000 18.94  59.95 1.59 ¥ White yellbw 25.86  50.74 1 366.05
2 0 3 2 0.005 89.76  96.13  4.25 # Yellow 71.34 78,65 2 884,93
3 0 6 4 0.010 63.89  97.45 4.01 3% More green  53.06  80.81 5 721,28
4 50 1 2 0.010 31.71 97.91  3.08  ¥R4R Black green  34.27  81.69 6  539.17
5 50 3 4 0.000 90.05 96.76  6.97 # Green 71.61  79.63 4 902,36
6 50 6 0 0.005 95,21 97.99  5.82 {4t More green  77.36  81.85 5 968.10
7 100 1 4 0.005 88,92 97.91  6.63 34 More green  70.56  81.69 5  900.58
8 100 3 0 0.010 49,69 100.00 2.91 %%t Black green  44.82  90.00 6  661.13
9 100 6 2 0.000 99.82  90.87 6.49 &% White green 87.57  72.41 3 1042.00
T, 19723 18058 19953 23104 X, 657.4 602.0 665.1  770.1
T, 2409.6 24484  2466.1 2753.6 X, 803.2 816.1  822.0 917.9
Ty 2603.7 27314 25242 19216 X, 867.9 910.5 841.4  640.5
R 210.5 308.5 176.3 277.3

DM YGHOAFHNEERRE EARRER(ARIUFRERE LEERBEYAR, M ARER SANERER ERTER

iR FHRTFHAF () Q)@OERER SR (DR EELHE; OREERRARROER |, AR EIRGE T SRMN—1
B BT, NI4T, RAG AT S RS R ARSI, ERBE KRB SANERFHRK
BSOS RERMERER L WA RRTEEAAMN 105, HNERBREAR & ERRNERRK 2B . 2428 =10x (1)
+5%x(4) +2% (2) + 1% (3), 5™ 1,2,5,10 510 4 P IHEAI. (1)(2)(3)(4) expressed individually the rate of rooting, survival rate of rooting
(the reason which given here was we found there were death plantlets on different media after rooting) , roots number of every bunches of rooting shoots and
living condition of the rooting plantlets. The data of (1)(2)(4) were switched for mathematical statistics and processing. Data of (1)(2) were processed with
asin. White yellow leaves of the rooting plantlets were prescribed as one number in data of (4) and others were added one number according to their leaves’
color from white yellow to black green. Grade of integration method was adopted for giving attention to the four indexes. Rooting was primary for exercising
successfully. So the rate of rooting was the most important index. The rooting number of every bunch of shoots was subordinate. Therefore, if it was prescribed
as number one of its function on the living rate of exercising, the rate of rooting could be seen as its ten times, the living condition of the plantlets could be five
times and survival rate of rooting be two times. So the grades of integration were 10% (1) +5x (4) + 2% (2) + 1 x (3). Number 1,2,5,10 were degree
importance of the four indexes.

£3 ERVRENTREESTHAYAR
Tab.3 Culms sanitizing and the asepsis ratios of the mature D, sinicus

PR HEE tEE T TG AR MEHRIE
3 3 B 15 HE Induced Rate of Rate of Rate of Induced rate
Branch Number Contaminated  Drug harm multiple drug harm/ contamination/ uncontaminated of shoot
shoots % % explants/ % proliferation/ %
WEHK Older 20 0 0 0 0 0 0 0
B Tender 20 6 9 3 45 30 25 15
JE & Middle 20 2 1 17 5 10 85 85

2.2.2 HHREHLBER 2003FES5 AFIA 60 BAS, BEN KBAOFE DK TFHE, F BRI NaClO
BT, HeCl, AQXH IR FI L8 SR 4 R 2 K HeCl, 5% . H#HWMWE 3. AR3IAF L BAIHE
BRWE FEEFERAGE, B L EEHETH RS F G USRI ETAE, BRRBERT
EHEAWHEHEAMNT, —BIEAFAE L 12T ERMEB TR B3NV EFREF BAHERS
FHEMETHSRY, ABRFHOAFMN ARAR , EREREEEMIE. SENT EFARKPAH
B, RBBAHE. IABEBASAHTERGRESHR, KB XEMB LS ERTENT

2.2.3 FARERHHEFEL ERMTRFENTLEER,7£ 1/2MS + BA3~5mg L7 + KT 0.8~ 1.2 mg*
L'+ CW 150 mb-L~" + FENE 3% B HE 95 2 b B AR BE 3% 5 , R LA [ B A LR R 3t o SR £ 9 44 6L 3T BA (KT
AR FRSGE, RAMRAERESSMRAFHT BHEUARTERREBE AW (G a8 E) b #1T
R, R YHABAARE 4 mg L' U E KTHE 1.0~ 1.5 mg LB A BESAE , BEHKXBATE2~3
mg'L™' ,KT0.8~1.0 mg-L™'BP=A AZE; KIEMB KX BA3.0~3.5mg' L' ,KT1.0~1.2 mg'L"', 24 6
~8 =AM, IZHT 10~ 2 KREREAFLEBFNE HEL, FS~7d8R—K, EKE, HAR
BAE1.15~1.21, FH 10~ 15 dEB—K AFA KL MBEGRAE 1.6~ 2.5, MXFT, BEGBEMK.

2.2.4 BREMAFHA ARRE HRFEMESAER EFEREINS, MESEREEAR, SED
BA2.0 mg'L™' +KT 0.8 mg-L™ "B , AR HAKBEERME MEREFERRE, HERDEK 4,
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MERATEL ABEEP, AT BEGREWBRKNE BA,BA WRER K. 2 FREIXF 0.1 k¥, %
TEREMAFBESRANBRETSER ARKE CW,2 FREBMKXFT 0.1 KFE,4 HEEAN BA>CW
>KT>MS, HEHEKFEWREHAN:3/4MS+ CW 150 mL- L' + BA2.5 mg-L™' +KT 1.0 mg-L™ ' ;4 HEH,
MNAFEEREWA KT>CW>BA>MS, KTHIRERKA. £ FREX0.1KF, hESHEE , HKE CW, %
HEKERBIEHEG N 1/2MS+ CWI50 mL-L™' + BA2.0 mg-L™' + KT 1.0 mg- L™, 2457, BEiE B4R & 3
BERIH FEAERN B EEFE N 2/3MS+CW 150 mL-1,”' +BA 2.2 mg L™ +KT 1.0 mg-L™',
ERAARERBEHATERERKE, ARBHRR AREEHNNALE, HITHRLBETFRR.
Fa BEMASFHASSERERANL () RBELER

Tab.4 Experiments and results of shoot proliferation on different media for mature bamboo

A% Factors A JE 4R Trial guideline
HE MS Cw/ BA/ KT/ 16 5 5 EL TR
(mL-L"") (mg'L™Y) (mg*L™") Rate of multiplication Height of shoot proliferation/em

1 1 50 2.0 0.8 2.01 2,98

2 1 100 2.5 1.0 2.48 3.25

3 1 150 3.0 1.2 2.24 3.15

ibE 4 3/4 50 2.5 1.2 2.29 3.03

Treatment 5 3/4 100 3.0 0.8 2.18 3.05

6 3/4 150 2.0 1.0 2.35 3.39

7 12 50 3.0 1.0 2.17 3.19

8 1/2 100 2.0 1.2 2.13 3.24

9 1/2 150 2.5 0.8 2.36 3.12
S T, 6.73 6.47 6.49 6.55 X, 2.243 2.157 2.163 2.183
Rate of T, 6.82 6.79 7.13 7.00 X, 2.273 2.263 2.3717 2.333
multiplication T, 6.66 6.95 6.59 6.66 X, 2.220 2.317 2.197 2.220

R 0.053 0.160 (0.213 0. 150
R T, 9.38 . 9.20 9.61 9.15 X 3.127 3.067 3.203 3.050
Height of shoot T, 9.47 9.54 9.40 9.83 X, 3.157 3.180 3.133 3.277
) . T, 9.55 9.66 9.39 9.42 X, 3.183 3.220 3.130 3.140
profferation R 0.057 0.153 0.073 0.227

3 kS ihie

X E R AT JREATHAE IR R TR AT B LA T IR, X 5 K SR X RRAT IR
7 = FP IR BR 7 5 T ( Bambusa pervariabilis x Dendrocalamus latiflorus No.7) B9 HF 37 45 R A0 W] (3K L 2 46,1993 ;
200332004 ) , MEFE T 7 AR A A ZF ST 5 B0 AR, MEAR AR s B 4R 4k BRI R 1 S Wy AT 0 D R R TR R LU
FERB R, AR MRS SR, BRI AR HE B ERKRIF. HER
PrEt R EHERRMA T, RIETHENTHERESRFGARNEMER, FHTLREERNER(F X
RE) o TTHE SRR, ERTIE SR EML, B BAITIE, ™ B EE, 5 R A ) MadE
TR, B 5 B — (Saxena, 1990) , fZ 10 B T0 1 R IR 1 07 1 i ) 22 88 o LA AR L FRESI AR LB Y T
KRR (R 123E,2003) , AT iR IA E R

PR Yy A S B — RO A DRI, SRR IR IR K, AR R0, B A AU 2, O R 8 98105 0% 7 PR 4K A
Fh et B/ A, BRIV WA R 8K, TO T BE RR, /D A A TR AR e, T
FrocmnE AR R o bR IF kIR E R R, BRI

RIS HE BA BRI E WA EMIER, T B A LS E R IFERA TR, KBS % &4
BEHMF AT HEEEESSR.

ERAZKBRMRE, 0HKHAE, SRFANERER, TP KEBNEE,AHTHTHA. B,
W] HEAT A0 AR AN AR B R 3R IR R MR A AT GRS B A A R M B BE R R AE ORI IR R
VR S BT ER R, LR A A A 0 AR A B 47 I B ( Bambusoideae ) # #7 7 (S 3 385 %5 , 2003 5 B i 55, 2005) , BT 3%
R\ EAY A ANME,

2 £ X ®

BEPRTH 1990, ST . b5« o E A AR AL, 204 - 235
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1.Three-day-old of embryos in vitro culture of D. sinicus; 2.Shoot multiplication in the hest medium; 3.Tissue cultured plantlets;
4.8urvival plantlets after one-week hardening; 5.Well growing plantlets after six-month hardening; 6.All clones growing healthily
in garden; 7.Nodal cuttings sprouting after ten days cultured in vitro; 8.Shoot proliferation induced from nodal explants; 9.Shoot

multiplication in the best medium.
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