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Callus culture from leaves and plant regeneration of jujube trees

CHEN Zong-li, ZHANG Xiang-qian, QI Xiang-ying, YAN Zhi-lian, XUE Hao
( College of Life Science, Yan’an University, and Shanxi Research Center of Engineering Technology
Sor Conservation and Utility of Regional Biological Resources, Yan’an, Shanxi 716000, China)

Abstract: In order to study the rapid propagation technique of Zizyphus jujuba by tissue culture, take the leaf of tissue culture
seedlings of Chinese dates named as Muzao, Junzao and Goutouzao as explants. Through adventitious bud redifferentiated from the
calli, a highly effective plant regeneration system was established. The results showed that explants of different genotype or differ-
ent position of same genotype are different in cultured effects. The first to third leaves backwards from shoot-tip to down are suit-
able to be as explants. The 6-BA and 2, 4-D have great significant interaction in callus induction and culture from jujube leaves.
Their compounded ratio effected callus induction proliferation quantity and quality. The suitable medium is 3/4MS +0.2 mg-L ™!
6-BA+2.0 mg-L™'2,4-D+0.55% agar+ 3% sucrose for callus induction and subculture from jujube leaves. The 6-BA, IBA
with TDZ in callus differentiation culture of jujube trees showed they have significant effect in conjunction each other. The suitable
medium is CY I+ 1.0 mg*L™! 6-BA+0.2 mg-L ™! IBA+0.015 mg*L ! TDZ for inducing adventitious buds from jujube leaves.
Key words: Zizyphus jujuba Mill; leaf; callus; plant regeneration

%W(Zizyphus jujuba MIDRREREENRFFRN, EEBRSHAESHEFMNE, Hd T H1ef
FTEREAT, EUHTHEEEMERE M, £ P2 RAERGRITE5RER Sk IFEMEES)
BHTER, R T RAZEFNET . FAHAEFERATERNYRAHEFTRES TR A K
FH—RABER. HEMZER ZBRMTHEREENICHT T ARABE/HFF -1, afkin
FRABMTE SR TEERSMA, AR Lk, BETEOHSER T MR E R SME A B,
R RS R — HREl Y B EAG AR EE RN RATARERL . RITA
1995 FERUIRIEAT T M M SRR E R, BTN T ALIEF F R LR ERA BRI,

1 BR5FE

1.1 ##
AR (MuZao) BRE (JunZao) MM LE(GouTouZao) AWM A RERKFOREFT TRES
EREL,
IR E M 2007-01-08; B HM: 2007-03-06

BLWME : S EEEART R E RIS B (2002K02 ~ G3) 5 BT 4 8 F/T B A BT 2091 B (00JK001) 3L BY
YEE BT BRmtl(1954 ), B, BRPTHR RN, R RFH T, M H AN, NHLTRET R RMEFEHFETIE
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1.2 K&

1.2.1 WA RGALNFES VUARKBAYTYR.EXEFE EFAMRNRREM A EERRE
FHRgit TR E(R1~KS), ELERGT, REMRIFEFRE 25~28 dWABEH LT, Y182 0.4
om? Mo, BERIE BT RIS SR b, SIS SEMBENLERE 8 B, FIFEHTEIEE RO S EEH BT
FHWHIHRMET)IA 20 d A, ERGARERK DI TR A/DFTEATFHIESR,

1.2.2 ERHHARGALHEAEESF EXRRXGTHOURERESHAGHARAUTRHHAL) TR
#0.4 cm® R AL, BRHERTMERE (R 6), B HBVLER 6 B, TIEFEHTEEIE
FOSHEEFEAARFALEGRAET)IN 20 dEH, SHERGAATEEHEAB LR,

1.2.3 EHAARGEALHEF EXHEHEFGFTHEAREFOAGARIIRY 0.5 cm® HAHLE,
BRI R L (F 7), SIS MR 6 3, TIEFEHTERE S,

1.2.4 BALBERALEF % EHZHEE 24~28C, HMBE 65% ~70%, 68 12 h-d ™!, ¥ 1 500~
2000 Ix, EFMEICFE, U H ARG B AA M 5 8/#ER R < 100% ) LR GR L SR H 3
BRI BRI X 100% ) AR (A RARE/ B AR X 100% ) LR FHa3
BRI AR} 100% ) ML ER (B 8 ER/ B F AR, FHURE T EFESHERETIT
#ro FER, PR TS YA 3 F (8 M) B4k A 4L (5 M) R LI R A9 &4 (10 ) FEAT WS
Fo

2 BRESH

2.1 &ERTHRMEHBGARFFHRE

BRI 5 diE, A SEM RS, 10d 25, M0 HEAXRERARTRHABREAGRR
BEAGHABR, DY OMHZ=EBERE, 15dEGTKRBKBK/D, 25 dEATRKIFER L
Do WIS SR TEL 1 500 Ix W NET IR, 40 dERATKMR 1 em? EHK/DPRAN B BHAHL,
AGARNESMF R LA NUT 3 #KM, [ M, REOREG, XHEMDARTHIEBER/MNIR,
FHEE, VS E; 18, BRAERO6, KA EECEM/MER, RHEE, FUEHs 5 18, ka6
BIRG, RAK,

RBHEET 6-BA 52,4-D MEMAGARFBESHEWNER 1), FESTER (K 2)ERH, ZFHXE
HEGHAHNESURTEREEN I, MEAREHLZERRSAHARERBENMMT RN, 7
¥ 6-BAUREREHROT,2,4-DBEEKTLL 2.0 mg L' AGARFERBRNE, Y0 1.0 HEGHA

%1 &£RENHRMBGEARISHTN

ERBETYR” HEE/ % HBRBEERE gazs AHAR
6-BA/mg-L™*  2,4-D/mg-L"* I if I ¥¥ o0.05 0.01 Eati) R
0.2 1.0 37.5  40.6 37.5 38.53 e E I ++
0.2 2.0 78.1 68.8 71.9 72.93 a A I 4+t
0.2 3.0 59.4 56.2 59.4 58.33 ¢ cC 0,1 ++
0.3 1.0 43.8  46.9 46.9 45.87 d D I, +++
0.3 2.0 65.6 59.4 62.5 62.50 ¢ BC I, 4+t
0.3 3.0 68.8 75.0 65.6 69.80  ab AB 0,0 ++
0.4 1.0 53.1  56.2 59.4 56.23 ¢ c 1,1 P
0.4 2.0 62.5 59.4 59.4 60.43 ¢ c 1,1 4+
0.4 3.0 68.8 65.6 62.5 65.63  bc AB I,0 ++

Hox BAREREN MS+IRO0.55% + EH 3%,pH6.00 RYWNERAEFBEFELLREFHRLAE 0.05 X0.01
AFEthER, IB.XEAHKE, AHAET; IR .88 806, AT NB . Kot Re, ALK+ + +
+EKER;+++ A KRER, + + . £ K—-R(EXA),
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w3 Brail, ¥R ARG ASEF S EEAKRNTTR - 25 -

NESXGERK, VI ONAGHEMRRPE TR RANT MRS GHAREXTHYEE, T2,
4-D T 1.0 KB, B8 6-BA 1 0.2 3003 0.4, ZESEHMEE, AHARTEFE BN M;2,4-DE 2.0 KF
B, B 6-BA H1 0.2 3% 0.4, F S HMEMK;2,4-D 7 3.0 KBS, BE 6-BA th 0.2 #0F] 0.4, FH R
e BL6-BA 0.2 mg' L™ 1+2,4-D2.0 mg- L 'MWAHEGHESBREI.

%2 £REATHENBGAAESEN FRR

Lo 2] S H(SS) 8 # E (DF) ¥ (MS) F{H F
6-BA(A) 81.1119 2 40.5559 4.16" 0.05,(2,18) =3.55
2,4-D(B) 1959.4274 2 979.7137 94.33** 0.01,(2,18) =6.01
AXB 864.9348 4 216.2337 22.18"* 0.01,(4,18) =4.58
B#(E) 175.4867 18 9.7493
B A 3080.9607 26
H.ox  ZREF;» » %%ﬁi%o
2.2 EFEFEMNBHBGHERESHR W %3 EFERENBGARESHRE
BA MS.3/4MS.1/2MS 1 By Ky HEA 3% 5% 2 53 ghmpy BB AP e AHAR
FRERRR, HRNE 3, dERPTH, £ i AW /%xSE  ERE
B 4 FhERIEFES, KL 3/aMS BB AAM KR M3 64 46.9+1.11 tEs
Wi, RS ESE [ MAHAKZ, B, W2, MS 3/4MS 64 60.9+1.31 ++ + +
K. 1/2MS %, 1/2MS 64 40.6+1.10 ++

Bs 64 54.7+1.43 + + +

2.3 BEUMEREEGARESHT :
DA B8 RO Sk AL B B S b A * EXHREHH v 6-BA 0.2 mg-L™1,2,4-D 2.0 mg-

MERAR SROE G, AR TE BRI TRONRRESES

SHOAH, AT % B 0 U AATE > B> %

N g (gl fich:og:d SRR
%A, ERE gl /wtsE  AKE
2.4 xﬁ%ﬁﬁﬁwgmﬂﬁ?ﬂgﬂﬁ%?ﬂ%m jlq 2{ 64 84.4+1.56 + 4+ + +

LR B BRI b phEL, BUEMSE 1.2.3.4 /- B O® 64 78.1+£1.39  +++ +
T RERRR, SR ML S, BHES A, L T3k % 64 70.3+1.16 o+
REREREFNE 13 HHAEHAHEIBRR x HAEHAEN MS+6-BA0.2 mg L™ 1+2,4-D2.0 mg-

i, 4 ESSRE, FEEI—EHERNT . L'+ 3/ 0.55% + %4 3%, pH 6.0(k 5 ).
MBI R, x£5 HAMNBGEAFESHEE
2.5 IESRIELA R (5A RIMTEIE SR R BB G e falaR

BURERFFNOGAN, TREAETY S8 /%ise kK
R4 0.4 om® ZOAH/NE, SEBAEBRIERLE b B 64 65.6£1.38  ++++
TR, SRERNAGESEREERR, 2 64 68.8£0.84  ++ 4+
el 5 d 25 AT FF S 4, DL R 4 A SR, H3 64 70.3£1.16 44
1520 d REBHM, 083 KOAGHASE & —o—— 9 sl 7
BRERS, [NFHENEGAsRyEaR T EAEREEERATHE
ARG, B e T R B T R 0 TR ; 4 SRR ST 35 d DS, MU eei ST 36 4 B 3%
155, SR GERE K 1 S AR AL ALER, SRS 3 A % 25~ 30 d; T FHR T R MAR AR, B R
BRI G BE E R AR AT T . 12, 050 5kH K G5 R @ ML B BRAR, 15 3% B
RIEEK, /> B 4 TR OB 0 340 (5 S0 6 A L4 SRR I e ch, T L TR bt T %0, T 7R
BB R B G FRIEE SRR S 2% P B0 R I BT S BLIG SR TR T2, 1L T AL SU A
HAT AR AR, HAERIE 6, BEPE N, WIHEREERE 2,4D % 2,4-D 5 NAA KER
ARRY, B 6-BA ¥R WS, G AR RERTREEFE, Bl 6-BA 0.2+2,4-D2.0 HASIERKR
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R, BHHALKAEER S0 RMRFITEEH. :
F®o EFAMBGALKREFHT@

WHEAM/mg L7} BREAGALEK WER/%+SE  HBEFE/%+SE  AHASREKR
6-BA0.2+2,4-D2.0 30 93.3+1.67 6.7+1.67 ++ 4+
6-BA0.3+2,4-D2.0 30 83.3%2.15 16.7+2.15 ++ o+
6-BA0.4+2,4-D2.0 30 73.3+3.47 26.7+3.47 ++ +
6-BA 0.1+2,4-D 0.5+ NAA 0.05 30 90.0+1.64 10.0+1.64 4+
6-BA 0.5+2,4-D 0.5+ NAA 0.05 30 76.7 +1.64 23.3+1.64 ++

* JEHRED 3/AMS E AR RE + 3 0.55% + M 3%, pH 6.0,
2.6 BEALFEFNIMMEFTEEKNIEFRBE

SR, AR I ARGARHREFWSL, RAE I BAGHART ML, YT ARGAR
FR RIS SR E X AL R, RIS S0 R T A GARYYRY 0.5 em? EHFERTF
SR B (R DR, RBFAATHREERK, BRE 20~30 d, RGARRE L BB /DIIHE
WL, REIERTTEHA - BROFEHFE S UERESF, BRTEHEH, ML CYI+6BA1.0+IBA
0.2+ TDZ 0.015 B35 B A MM S5 B BT, ML Fik 45%(34.43% ~55.57%), FHEHREH
HEST L ERGE 3.4840.18 1

UREFKE 3~4 om BF, BHEZLSH TSRS R RERE, UREH BRI, THREd
EARRE,

®7 BFEEMNEGHRADLIEFHRR

IR HAN/mg L} EBEAGARK S/ % (95% BAF X)) T R
@6-BA 1.0 +IBA 0.2 + TDZ 0.015 60 45(34.43~55.57) 3.48+0.18
@6-BA1.0+IBA 0.2+ AC0.5% 58 25.86(16.40~35.32) 2.13+0.21
®6-BA2.0~2.5+1BA0.2~0.3 60 38.33 (32.05~44.61) 2.65+0.18

* DN CYI £ABFEE, Q. ON MSEAEHE, HAEMMER 30 gL', HIES5.5¢ L7, pH6.0 S BN AR
+ThEAR,

3 it

FH R OREEROLA B 3% 5 B R R A R A AR A RS LA FEE R, iR
BRE, HAEEHZEREAR 1-3 ATRESQHFHAAMSEMIMEEM B, 23K 3 NEREF 5 R E
M FAGHANESRREER, RHARZENEZER —ERAM AR T EEFEER
AR, XRHTFAFREEMEEARFETRMABRENERE SEFREKTEARE, L £S5 (BERE
S ARE, ARMARNEERSIRRE, A\TTRHBAREFEIHWF S, —BRTOS, X FE—ZEE
B, TFHERROBUIMALSRSE, RN SRS ML ERR, TRV IERE RN RNTEWL,
kA0 fih et miRBEEHRABE RO TRX —Zw, RHEALEHRERS, MAFEER
AMARTMAR FEMRHTHREFEEE XY,

REFRESHINREY R E B AR S b B 0 2R S5 1R TR R e 40 M i B4 4k a4k D
K EFTR, K& KRB TR A S TR E KRR SER S &5
A K XX B R RS S, IR R, 6-BA 5 2,4-D EER M A AGASABZES MR HETERE
EWEEER, ZHNER KB FEmAGARANESHEAEMER, BMEANEORE, B3R, e
HHEEWE LK E KN 6-BA 0.2 mg L +2,4-D 2.0 mg-L.7!, 6-BA.IBA 5 TDZ FER M f 540 4
SEEFRPEREEMDEER, SEEMERLKEAKTH 6-BA 1.0 mg- L' +IBA 0.2 mg- L™+ TDZ
0.015 mg-L71,

RE SRR A A Eh R B K TR SO R T A AS R AR E R R RS A, NP R E
PeEENEL, ATTEWBERE ALNSEERKATHEEEMRBIR, —BRTOE, (FHE3ST)
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FIM YIS 11 A DR T E Bt 20 FRMERN IR < 35 -

BE BREBSRANTFE, HARAREZE KW EFHE, TR AKKKA, FESBRIEIES, AHE
RREREHBREMEREEEEY, MATAMESR, BHH 28 MURRR, THRBNE 3.3% . M2
13.4% BARRFH TR 31.8% MY fE 38 25,

DHBRZSHRBAKRBEASEETREBNERYY R R, LY 103 MR BEKFHR S
12.4 m, BHIBFR 17.7 cm, FH AT 0.144 0 m®, AIIRGBRER 5 AN 4.5%.23.9%.69.1%, 7]
BERERAMMKTR,

LS AT RALE, BEEFRTHBEHRAEANGE, S BARKBREWE, W3 RAERAERE
BAKE, WEHEMRERYE. AERANEL 5 FHHELE, BIE LSD % E M B AR ERF TR EEK
NI R 2 S AR 2 A1, R R AT,

S :

(115 % . ZERENTRUEREBREZFH[CI/IEAATHEZRAR AR XE . LK FAH T W Mit, 1990:203
- 206.

RIFER, KA  BREAZEMAGRKEMEDFRREFASWE FR[T]. FHEMEAFFR,1989,13(4):48-55.

(BI#4EY  BREAIEMAGMHTRWEIFE[T]. BEKFRFR, 1997,17(3):255 - 258.

[4]I%% . DERERAEERTREBET LU RFARI]. BEM LA H,2003,30(1):23-37.

(518 X4 . ZEAHFRLERFRUEARI]. BEMLHH,2003,30(3):59-61.

(6]t A&# . BRMMFEEFTFRME[]]. &R FREFR, 2003,23(1):73-74.

(719 &% . SERAFTREERDTREH S BRLAT]. LB HF LK, 1999(5):28 - 30.

(L4 F 26 THBARMEHABEERE, BEMAEFEEYRMERKE., ERNREAR P, &L % ER5S
SHHARER A FE, ARG R, TR R GARER P, MS 2R BIRERE, 1/2 MS HhKE
NARAE, UL 3/4 MS Bk EEGEER, AR CYTPIEhk BHOE R .

&E W

(11X, S . KR BERERFA R #RI]. TR K, 2003,18(4):377 - 383,

R1Z%%H, NEE, K W . EHALEFFRAR(]]. R ¥48,2002,19(5):336 - 339.

(31 RAL, 8 # BXE  ARNFAEE LB FR T OFRI]. EAK & #4K,2001,10(1):17 - 21.

(41 R4l ERE, 8 B, % ARARERARESRUANAR]. BLEKBHAFFR. 8 K8 ¥, 2001,29
(4):63-69.

[SIERALEZE, F & . Rrr A BEREFFAHKI]. #4438 #38R,1996,32(1):27 - 28.

(61BRFAL, EXE, B &, % . SAARTAERUMKT L[], 94 ¥8R,2002,38(6):584.

(71fTdede, e, MR, % RRALERCHGALFIHAR]. PEARFR ¥R, 1997,17(1):13 - 18.

(81T M4, ERE, AT, % . RAQGEALRE R R EFHSLI]. P oM, FERFR, 1998,18(3):44 - 50.

(917, TEE, ERARE, % .  UERHT LMK THHASFEHRRMEAT £(J]. #4458 £ 51,2002, 38(6) : 457.

(10l =, 2 # HAF % . REXLTHBLMEHWS AR FKF],2003,17(3):187 - 190.

(M1EHEL, XY, HAR, % . ARGARF MK E L[], ®AAMH ¥ HK,2000,20(3):364 - 369.

[12]Rathore. T. S, Singhet. R. P, Deora. N. S. al. Clonal propagation of Zizyphus specis through tissue culture[J]. Scientia
Horticultrue , 1992, (51):165 — 168.

[13 IMitrofanova IV, Mitrofanova OV, Pandei DK . Somatic embryogengsis and plant regeneration in Ziziphus hijuba Mlii. invitro
[J].Russion Journal of Plant Physiology, 1997, 44(1):94 - 99,


http://www.cqvip.com

