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TECHNOLOGY SYSTEM OF TISSUE CULTURE AND RAPID PROPAGATION
FOR LELING NO -DERNEL GOLDEN SILK JUJUBE
XU Xian - bin, GAO Feng -~ ju, ZHU Jin - ying
(Dezhou Agricultural Science Research Institute, Dezhou 253015, China)

Abstract: The present study on the techniques of tissue culture and rapid propagation for leling no ~ kernel
golden silk jujube was carried out to resolve its low propagation rate. The optimal explant for tissue culture,
media and conditions of initial, proliferating and rooting inducing culture are found. Suitable transplanting sub-
strate and procedure are also explored in transplanting plantlet experiment and the transplanting surival rate of
plantlets gets 96. 8% . The thechnology system of tissue culture and rapid propagation for leling no — kernel
golden silk jujube was estabilshed in this study. The rapid popularization of leling no — kernel golden silk jujube
could be realized by this way.
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TRETS SR MR USRS IR, it s A S MER

KIEFEMIERFEE 3 AV TR SN, B ECSFE AR BHLHEARBE SR, Z2MBL, B 20 em
K&, IR K RIGE T4, Bl A sk mik 30 min J5, B T AL, AR R K3 TR R E PR
FEFERE 28 £1 °C,J6BBAYIR] 16 h - d7' SR BRIRE 2000 ~ 3000 Ix, 4 RK#K—K, FFHEZHTHKE
U], E R A2, E 5 d FH 171000 ZEREWIHE1R,8 ~10d BIFTH 1.5 ~2 cm fEHAYK
Be2E, BUBUKIE SRR AMERR, FRERME T, 56 70% EAEREHE 30 s, TREK MK 1 ~2 K HRA
0.1% HgClL ¥ (nJLiEnt 1 80) FFiZ i1 8 min(HA[AIRWIIESR) A G A K ik 5 ~ 6 I, T R 25 &
R O B KIS AZ B R KEANVIRERE P (BAKEFEO.S om £) , EEFEPEEE
Fro

KRR E B ES K FE KN K5 4 S0HE, MS 51555, R F BA [IBA BiFBRACLL(S:
1), BERMKFLL BA IBA R BRI KEEFMAERKBG  BIERS,
1.2.2 243 % REFMEMFFRET TGO E R K54 0%, kA MS WP H (R MS
PURpEESE R, P R MS R R EE RESFNHRLERNT MS FEFEHT T R , BREBSF .

AREENEENREGSLOER REPELEHNANEE, R H BANAA BHME, WEGES
MIBCHE R S ~10:1 {5 BA kAR ET &

pH EXHRE b R S M R E S B RN EE P, NEG A THREMAE
Kk,

HERZEFAEEMCNERIRE FERLHRE HEREE ERRE B HEXN SRS
EBERRE , RANMEE =K FERRIT (L (3Y) (£5),
1.2.3 AMzhk ARMERAEHREFRENERNER ZAREBELZEN TSR, BREREDK
BaEMSE AERREAEHES LB RANRRE MS KR 1/72MS B R 1/4MS B K 1/8MS 57
%,

ANREE A FEHAE A RKENE  BEFMEEE A R — S ERR T IS E
FRABRRER A 1:1 95N, AR IBA & IBA + 1AA BIFME AR B TR
1.2.4 BHEIM BRATCTHREHHT 1 FAA BRI N SE & 7 d MBI 0%, H
RE W B EN NP, RGN R E B RIS HENER P, A EAE AR, —FE
BHERN, BREFHAEEERBERNEZmREREn FEx+ HE L + 86 (1:1:3) FHx + HE
+ + A (1:1:1) =ZFb R0 o R — b B RS AR 50 4%, EE 3 K,
1.3 REEH

REF 2000 ~ 2001 a FEFEM TRF A WA IE P07, HBFHRES S EKE (120 5,20 min) , T
B, AR e AEREFRIAE D, B BT 14 (172 L) BHREM 6 ¥, HE 3 K.

2 ZERS5HH

2.1 FREFREMME

2.1.1 EEMRZBIMLRG L MHTEER R ZTRM, @S K3 BOE IRIRE S 5 5%,
KR (L D) AFEEY RRBCIE, BIERERREE, L PUEEG AN, EREEH,
WA MU RR B AR AR AR M G, SIS R B F B KRR MRERE S
B2 HE(S A9 T ) B BUE Sk EEFE RS E R T 3R, SMER IS IR WL REESEHMHNES, )
TERBUE A Z (12 A4 STHRRIRBUE A SME AR, AR IR B 8 R F5 ARl , T BB & R A9 K4
55, M BEES, AERAR, UIERREM. B, /NERSMEKIEFEZS (3 A9 RIR IS RT 3T B S 44
REESAKIE R R R B
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R REEREEFE B X S B & AR
Table 1 The effect of different time and part of sampling on surviving rate in explant

REE (%)

BHMEYN OB ER AL B h R BRI
Sampling reason Sampling part Method of culture Number of inoculated buds Surviving rate
5% HREER K3
. . 56 22.3 aA
Spring Twigs from roots Water culture buds
HE Tk 4
# 84 13.4 bB
Summer Jujube head Young buds
A% kS )
PR 42 6.5 cC
Winter Jujube head Resting buds

2.1.2 FRAREOBENKRZFERGY R KFFHEE, BT ARBRLEN MS BT (£
2) RERRRBE30 g - L' AR E 7 g - L' ,pH fH 5.8 ~6.0, 355 BB 28 +1 C MA A 16 h - d™', %
Hea B 2000 ~ 3000 1x, 5

M2 B /NI, MR IR P RIRE X KB F R TR HER AL E EEUE
FIEHE M LR F A E AL HE BAO. 5 + IBAO. 2 WRER B E S THELME, MK EF, L
BHIRRYA, BA LURWRBERF , S R 8H , F i, MR SR R MS + BAO. 5 +1BAO. 2, /KEEZFHER -

7~10 d J&, 2B MK, BRI , KEBEFH/IMEBR A K EE WS, — M AKE 3 o £4,
R2 TEREHHMRIKEFEKHVW
Table 2 The effect of different concentration hormone on growth of buds cultivated by water

BEAKF B JiRCRS FETH

Level of hormone (mg + L") Number of inoculation ( k) Surviving*rate (% ) Dead rate (% )
BAO.5 +IBAO. 1 84 17.8 bB 23.8 bB
BAO. 5 +IBAO. 2 84 21.4 aA 25.0 - bB
BAL.0 +IBAO. | 84 16.7 bB 23.8 bB
BAL.0 +IBAO.2 84 13.1 ¢C 26,2 aA

RS RREE KR A 1.5 om DLER/MER, FERSE RIS (BB Bk Fi) Rit,
Note: surviving rate was small plant which grew well and whose height was 1.5 cm upwards. The seedlings which did not grow and grew slowly

( vitrification, browning and etiolation) were not included

AEE R, PSSR MR Z M MEAZ R R B F , ATRERSMAKR M AR R N EFRE S Y RN E
R H 60% LA K/MIRAE KEUEKER,20% 46 B/ MEBRE KB EF,20% 726 B/ MERRE
AN Y1
2.2 SUBFERIHIE
2.2.1 RRMFEGZFASAEE AR KK MS WP H SR MS P4 FREELL 2, 30 d A
BHLERRII(EI) WP R H EFHRE, MEAREE MS R MS 2R 83, MERE ML REUR, i B A&
BRKEENG i A, A KA R T MS BB R ML RARES AR KSR, BEKRAERE Y
HEA 3R R T B WA A R MS Bk AMEREEN U AR S HELBER B,
T EL/MERR EGF, it &k, B, B E R R MS SR/ DRI B ML IR 2
2.2.2 FRARBEABESREG SN Yo LIBLE MS SEFREMIINA R B SR ST IR, 1
EH AT REE, SRS 5 YR, BEERN BRI, R BERE MR AE KR, LR B R
o MBEREY (K 4),BA X/PERGAS LR MR, LA BA B, BARME R BB, BERE
KEE, M BAWKRE N 2.0 0, L REE R, LUSHEE BA WERIM, 2L R BB HER; AF BA M
NAA FEHE S, A BERE T AU RE SO SRS 3 B/MBER K SR, R R4 ZEBHE 30 d
B AL S ~6 em f@H i)/ MERR . BN LS FR E IR MS + BA2.0 + NAAO. 2,
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F3 FEMEMEFENAEESULOTN
Table 3 The effect of different culture medium on differentiation of seedlings in cuvette

FFREEFN B LR B HEH AR
Kind of culture medium Number of inoculation  Differentiation coefficient Growth of seedlings in cuvette
Vs a4 3.9 bA KY8e7, AR
Preferabl growth ; yellow — green leaves pre
Ny
WP 34 3.6 ¢B KERE, HAAR
More slow growth;yellow — green leaves
Kgig,
H 84 3.1 dC B, AR
Slow growth ; yellow leaves.
MS ,
¥R 8 41 A K897, 1R
(improved MS) Good growth;green leaves

R4 FEREHHELEE UL RBARW

Table 4 The effect of different concentration hormone on differentiation coefficient of seedlings in cuvette

Hormoneﬁ;fg L NAAO NAAO.1 NAAO.2 NAAO.3 NAAO.4
BAO 0 0 0 0 0
BAL.O 3.5 3.3 3.2 3.3 3.4
BA2.0 4.9 4.2 4.2 4.0 4.1
BA3.0 3.6 3.4 3.5 3.2 3.3
BA4.0 3.2 3.0 3.1 3.0 3.1

2.2.3 pHEMRXES S Fn pHEMNEREGIILREFEHER(E 1), pHIES. S, &
WE B AR B, TORE R, SRR B AR KR A pH (B 6. 7 I, ISR EBE M M, 15 d SRk R EL 4K
AR HA pHETES. 8 ~6.4 ZEE, EHREEEE S, AFHFABEHWAR, 7R, kK
%, pHIE® T 6. 1,58 ML RECEE T/ B pH EHREH KRS SLEREES. SRORBER
T, NER GRS SRR L pH (B 6. 1 B bR KB, ML R RS .

—
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Fig.1 The effect of different pH value of seedlings in couvette

2.2.4 AeBESRAEE NG Yra JCHERE JERIRE RN SR RS/ NGRE T ML
BRnRR, HKBEFEE, SoRAME 7 =R FIERBH(RS) 789 HikE L% 5 4 A2B2C3D1


http://www.cqvip.com

g2 WERE SRR IS 2/ PN EHEREBRARE RIS

pooo hgp://www.cqvip.coml

+ 199 -

B SHCREA. 1 NS P E T AT MR AL & B2 A2B2C2D2, R KA A i M A E R T

4. L MRE AT RA R FREEEKK A >B >C> D, BDERGERE > B5RRE > BEWRE > iR E.

RILE R R, LB 3000 e, JEFRIRAEE 28 C,MMEWE 30 g - L7 iR 7 ¢ - L7, BRAF FAE

HIgEAIESR . RBU/PNERREEFERCRML RSN EE, S/ EELERNFEEEX, B
WRIBFEE AT 30 C N EEES BB, iE R E KL,

%5 HEEARNRESHSUORME(L(3)) RRER

Table 5 Experiment results of other factors affecting differentiation of seedlings in cavette

_EHS B B FRiB

C D g 3
Number of . A j'(:ﬂ,ﬁé'i)ﬁ Culturing Coffftfn Aiﬂzfa;i; Dif::‘szfon
Light intensity (Ix)

experiment temperature (C)  of sucrose (g - L7') - (gL coefficient

1 1(2000) 1(26) 1(20) 1(6.0) 3.2

2 1(2000) 2(28) 2(30) 2(7.0) 3.6

3 1(2000) 3(30) 3(40) 3(8.0) 3.4

4 2(3000) 1(26) 2(30) 3(8.0) 3.9

5 2(3000) 2(28) 3(40) 1(6.0) 4.1

6 2(3000) 3(30) 1(20) 2(7.0) 3.9

7 3(4000) 1(26) 3(40) 2(7.0) 3.7

8 3(4000) 2(28) 1(20) 3(8.0) 3.7

9 3(4000) 3(30) 2(30) 1(6.0) 3.8

I 3.40 3.60 3.60 3.70

I 3.97 3.80 3.7 3.73

I 3.73 3.70 3™ 3.67

R 0.57 0.20 0.17 0.06

1~ WK1 ~3 P, RAR%E B VFHERR SREZEE

Note: [ ~ Il was the average value of from levell to level

erage value.

2.3 SERIEFENME

3. R: maximal dispersion, was discrepant value between maximal and minimal av-

2.3.1 REAEGIFASRE G EROY R 30 dABLEREI(EKG6) MR 172 MS K 1/4 MS,
BR 1/8 MS SRR ABEHMERER AREXLHEEW, ERFEE B MS REEREE
EFRFRFABITESROMBE, AR TMNBE . MS FRE LRORER, EMERBRBUT, BR
BELBHAGAS  RAKEAL RO, BREREZ, BRN AR HR, BB RRER, 3R
174 MS BB 1/8 MS 3355 F R H, 2 W5, REK ML FHAEREE, M RE. BR 12
MS 33 ERRE R KB, SO R, AR A . B, DR AR SR R R 172

MS R,
Fo6 AEAMEMEFENAESEROME
Table 6 Effect of different culture mediam on rooting of seelings in cavette
R () '
BHREMAE ) ) HERE(HR) HARHE(% ) BHEAR
Number of inoculation
Kind of culture medium Number of rooting ( strips) Rate of rooting Callus tissue
(plants)
7>
R MS 84 3.1 bB 85.9 bB -
Improved MS less
AR 1/2M5 84 4.0 aA 90.8 aA x
Improved 1/2MS zero
1/4MS x
AR 84 4.1 aA 91.3 aA

Improved 1/4MS

zero
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2.3.2 FAREELESRTE ARG Y0 FREHHBISARFMEMEERENIRR 172 MS 5
FEMITARER EHRE 20 - L BUEHARET7 ¢ L7 ,pH{E6.0~6.2, HRRE 28 +1 T LR
B 2500 ~3000 Ix, JREfE] 16 h - d ' (F 7).
£7 FAEMEMREHHRIAE S ERAORIM
Table 7 Effect of different kind and concentration of hormone on rooting of seedlings in cuvette

HRB(BR) EREB(R)

. L1 (% 0 “41
e WL (me - L70) Number of Number of AR 0,) Tthds X
Hormone Concentration ) K Rate of rooting Concrescence tissue
inoculation ( plants) rooting ( strips)
IBA 0.2 84 2.4 fF 75 {E x
. zero
0.4 84 3.2 dp 84 cdD x
Zero
0.6 84 3.3 dD 83 dCD A
adsum
r:}
D
0.8 84 3.5 ¢C 81 e adsuml
‘ x
AA +IBA 0.1+0.1 84 2.7 eE 88 bB
Zero
x
0.2+0.2 84 4.1 abAB 91 aA
Zero
0.3+0.3 84 4.2 aA 89 bAB
adsum
)
0.4+0.4 84 4.0 bB 85 bB
adsum

FESER BN, Y BA WEAT 0.4 54,10 d FREFEHAKXRMAGHS WARERRBCES,
FEAERERL, XMRESHE EEEMBRAEER, HEMERRY,IAA IBA BMHEERESEAL
B IBA —FMRBCR P ERE ARZEPIBERRT. B, ARFFELUBE 1/2MS +1AA0.2 +
IBAO. 2 {URE I ARREHEMNEEREE, RERFHERFEE, (H IAA IBA E KK LLH
R4 G HHS, BB RRER, 30 dEEREEARARBR AR 6 ~T o, —BE 6 ~12 FH,
MR, RO, BRAER 4.1 £ RKA 1 ~1.5 em AERFE 0% LI E, HIREEHHRN, WHHEEH
o
2.4 ERAEHNBH

A ERA R ERBTE30 d B 6 ~7 em ARKLA 1 ~1.5 em, —fF 6 ~12 Aot , A HRE B,
BB AT TR
2.4.1 BEEAFFXEGHBEAERGH 0 ABERUCKS) , Bx + HEL + 865 (1:1.3) HHF/D
HREERBR, AMERERS, e, MERER L, MTEBR—TH G FERE Bt T
KHEBH . MWIEABARN/MEk RIS RER, H i TIEA G E YR, 20 d 5/ MEAE E & 3
SOFAERERK, RMAKHBR, Fx+ HEL + 80 (1:1:1) DR, BERE, FARR D, BE
R Hitk, MREIBRER IR + HE L+ + 884 (1:1:3) 85

£ BRERMAEEBRAEZENEM
Table 8 Effect of transplanting on surviving rate of seedlings in cuvette by transplanting

B (% ) #1E(20d J#E)
Transplanting substrate Surviving rate Remark (20d investigation )
] 975 aA MR E B RS, K
. . - a . .
Vermiculite Some yellow leaves in green leaves; more slight new roots.
Bk EE L BE(113) . R B S
Grass plus soil of garden plus vermiculite ’ Green leaves ;more strong new leaves.
B ER (LD o4 A B
Grass plus soil of garden plus vermiculite ’ Green lease, less new roots.

2.4.2 BEIER BRIKRXEHLIALEL RGBT E, DUE S AR, 58 XK 2 b8 R E R
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o BRAEENOKE, 21 AEAEBCEEFERCBERNAIE, i B8R, BRI 4 B E A&
KW, REEFRET 7 d PBEHTITR O, 4383000 M S SR BB HEUD, R 1% 25 18 B4
R, BRNBUERES, AR EERE, BRIER + HEL + B4 (L 1L3)NERTFES® S, H
RHERIE , AHXHREE 90% , 1R EE 28 C 24, —FEZEHEX, REHRRBAE, BIER 90% L L,

BEAASEFREERHREY RS, BRI EEEFNEEZ(4 com x4 om) KT EHHE
(d=4 cm) BB ARRATH B 800 5L A R K 0. 1% KMnO, BEWGTN T . G L BIBEEK , 3 I RLE
RS, tHXHEBEE 90% LA FIRIE 28 CAEA, —REZREHEN, &G HEREBEE, 5 10 d B —KEFHE,
BT 30 d HITEIMER
3 itig

3.1 SMEGKRIEEEMREFE IR XE

‘ SME R BN ] SR RIS RERKRERY . ANERIMER UES 3 A ER KR ZF 85 3h AT, i
BYEA RN RERA TR ERT. X5FRFE ' EHReLIE TEBVIERLAE IR
A EFRERER ERERERRBUMEARET EHF TR B, mSHNRCY EBEY BB
R s/ N R A BT R BTI RS R — B, MATAN, SMERE 7E 4 K I RS &
105 ~8 AUy RBUBA R K AMER , B 5 RSN, WX AR 2 AR RENRIRBUKE FHES R
eI, XA RS ER MBS RAAHE R, B THE—-SHEABR.
3.2 EFEMIEE

AT, 7E R B A SR B — R F MS B R gR 500 ech e U R A WP S SRk
Fedr oo /N 55 D R H R RS IR RN M BUS T AU RIMR . B7E MS B et R AR SRR
IR, RIVELRTARNARLE, 7E/NEN SR E P X MS H WP = #7758, B H X
NSRBI A BTN R, X MS SRR T TR, FERABR THMMELERVAE, ©
BUR TSR
3.3 SMREEMEE

ARMARESE D REFANEEREARNH , BERNEEFLH ARSNE R 6 -BAAK
£ IBA TAA NAA BRH AR S, Xt T8 FMM 02 E KT R ALERBCRFHHRE™ . H+6-BA
1 IBA BRI B AN EHEYEEY X 5ARBHTHRER - ANRNAERES,6 -BAH
IBA IAA B &1 I, AR R BUR T T M A IBA,
3.4 pH{E

pH EX R B ERRER" . Ak, /NEREE pH ER 5.8 ~6.2, BfEHER 6.0, X 5%
Bl B3t 4 24 /N pH (6.5 ZHMEA £, 5B B34 4/ 8 pH 5.8 BAKE #5H4
2 /N pH 5.8 4 AT BEF BT pHAE 5.8 RSB R R pH (8 6.2 ~6. 4 KIBFFI LS REA
—3 e Al pH [ S SR R A X, pHH 5.5 ~ 6.5 SR B EE T, 5 THMEBLIE, £&
A R,
3.5 EHRFH

BRI R R SRR EE LMY . — BER IR IR 26 ~ 28 °C, R HRIRE 2000
~3000 Ix , YR 12 ~16 h/d™>5% HAHEFRFEERENRERLR, X 5EMEATREXT . Y
R A I E R E TR E, TR B IER BT W A TR &, e b A2, AR AT
U3
3.6 DL .

AN AR R, 55 L BULILER” BB bR AT A K B IR B SR WSS
X T AN S S ST AR A Z R B0 FE B A , B T AR A kAR AR v, R T ROR
BOMNRME BB R RN ER,
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3.7 BEEG

FERANEM B ERED, REEWBREH T VAR, PSS RENRE, —REELE,. =
BRI RO SR R G SRSMEET . RRAEEE NI, RRER A ER
IR BRI TR 10 ~ 15 o, B HTIE RIAER, D6 ER 2000 ~ 3000 Ix, iR EE 20 ~ 30 C B E
80% ~90% ", X H/INEMBREGES ., REHARFIAFRTE-NERSRE, RATHEAIEM
RS R ARA R A0, TR B R B R R RS 3.

4 #it

BA 2T KRR TS T B AN AR AME A RS B RO S A R 5 R, 4
FEVRROTERELL 3 A AIORBE ZE 05 BT , e BOOG BRI AR BB 4%, &8 /KB 3R 0T, Rt 18 T AV MR 4
Al A AR SRR B RO 35 2, W) AR B3 LA B MS + BAO. 5 + IBAO. 2 #5647 5 AL 32 IB B MS +
BA2.0 + NAAO.2,pHS.8 ~6.2 Y HEIRFE 3000 Ix, B 3RiE 28 +1 €, MR E 30 g L', 3R 7 g
L™ A MRS AR B 1/2MS + TAAO. 2 + 1BAO. 2 5247 ; SAJ5 M O B W BTG & 1 B, DEv AR 3R, R LR

CLAEESR + BB 4+ 054 (1:1.3) 50T RS AR B/ NEER o, B HE R, 30 d BT AR R, BT AR, B
ST AR B A/ N R R AR A TISCIR T /AN AO A B, HEBh T A B S A 2, A N
BT AL B AR 5 T it — B 5T
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