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Study on Tissue Culture of Ziziphus mauritiana cv. Taiwangingzao
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2. Beijing Forestry University, Beijing 100083, P. R. China)

Abstract: The tissue culture techniques of four varieties of Ziziphus mauritiana cv. Taiwangingzao were studied by
adopting the tender tips of 2 years old grafted plants as explants. The experiments include the surface sterilization of
explant, initial, differentiation and rooting culture, and effects of different hormones adding to rooting culture medi-
um. The experimental results showed that the proper method for surface sterilization was treating the tender tips with
0.1 % HgCl, for twice, the suitable explants were stem tips or stem parts with one axillary bud collected in spring
or autumn. The initial medium for the four tested varieties were all MS +6 — BAL. Omg/L + IBAO. 1mg/L. Root in-
ducing of Ziziphus mauritiana cv. Taiwangingzao was generally difficult, the adaptive medium for the variety ‘ Wu-
qiangzhong’ was 1/2 MS + IBAO. 2mg/L + NAAO. 4mg/L.
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L2.1 AMEEERE KRR

FHXPFREINEEEL 2 FEKERK
A O A A B R R SR, BB ERE
VAR K RIVEIAE, A Bkl T g, $ESMEK
BIAL 1 ~2 em KIZERBHFER —MREFWESR, &
70 % EXEALFE30s , BIA0.1 % HeCL JHEW 2 IR
KE, WA 3 ~5 min, BERHERE KPS ~
4 W, LRAFRE B HeCl, B X SMERK
W, ERE TR L, EMEIERETERRINZR
— R, HESHRZEBRNFR, REZEERK
1 em &£, RABEMLREMRLEAFTX, BH
SMEREIE A USSR RN, AREE
MU AEBEEE (AT NERRNERFEN
2B, HeCl, X AIERY [H) 2 7 A ZER: 3 min,
(2+42) min, (2+3)
min; ZE. 4 min, 4.5 min, 5 min, 5.5 min, (2
+3) min, (3+3) min, B EHEER 30 14, 20
KIEDANGIT M RE | BERMGEFRER,
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(1) HRWEXNBHNEFPENE  IRKELAH
BRSO, &SP RENERBEY . £
TANTEEERSFRMABAENESIEFRIT GA,,
IAA, KT SMENERAHE, BRERBT K,
R TWAREEF, {036 - BA, IBA WAYERE
KOBEMHBTAE ., 2TRERE3BF (&
F, 6 -BA, IBA) 4 KF (&Fp: ET#, 8,
HB—5, EF; 6 -BAKEN: 0.5 myL, 1.0
mg/L, 2.0 mg/L, 4.0 mg/L; IBA¥REN: O mg/L,
0.1 mg/L, 0.2 mg/L, 0.4 mg/L) ML, (4°) X
Bt BEIEFRMEAEIREN MS B3k, K
i3 %HERE, 0.5 % Bk, W pHEZE 6.0, &
FRAL IR LIRS NIMER, A H1ER 6 i, T2

3.5 min, 4 min, 4.5 min,

B, BEE3K, BETREN26 £2C, SHXE
12 h, YEEIREE 2 000 ~3 000 Lux, ZENEH 40 %
~70 % WA ES, 3FFHF20 K, G HEE

(2) ARSMEEIAN FEIEFRHEN &
WEBEFE (ATH) HZERMERIENIMEEK,
HATHEMAE, AKFRESFHR: MS +BALO
mg/L + IBAO. 1 mg/L; MS + BAL. 0 mg/L + IBAQ. 2
mg/L; MS + BAL 5 mg/L + IBAO.1 mg/L; MS +
BAL. 5 mg/L + IBAO. 2 mg/L, BM/5 20 R&it4
K&,

(3) SMEERKAFE R EE B )G 3% 7 M
Mo F1AZEIRZ A, BAMBEAREIMEIGK (R
THMZEREAFBFZER), #TEMRAE, A
R0 MS + BAL O mg/L + IBAO.2 mg/L, &
WH 20 RIGHRITHEER, 29 A FRES EX G
IR,
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B VST S P RS A ME IR 8 2R R T AT
wig, HiAK®EM 4 BF (6 - BA, KT, IBA,
NAA) 3 /K (6 - BA: 0.5 mg/L, 1.0 mg/L,
1.5 mg/L; KT: 0 mg/L, 1.0 mg/L, 1.5 mg/L;
IBA: 0 mg/L, 0.1 mg/L, 0.2 mg/L; NAA: 0.1
mg/L, 0.2 mg/L, 0.4 mg/L) B L, (3*) EXK
ite MANEEFEMM (ATH, &BX, B9
—5, BX) 25RAzE, 848858
oM, BHEMNIBR, 3REE. 30 RE5IHTH
HE RSB, RS,
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ERMZEBRRIGTHR,
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Tab. 1 Surface sterilization effects of ‘ Wugiangzhong’ under different length of treating time

KB 5] ER EB

/min 3 3.5 4 4.5 2+2° 2+3° 4 4.5 5 5.5 2+3° 3+3°
BB A 0 0 12 20 6 16 0 0 8 18 7 16
bGES U 5 3 2 0 1 0 6 2 1 0 1 0
WA/ % 0 0 40.0 66.7 20.0 53.3 0 0 26.7 60.0 23.3 53.3
BHR/% 16.7 10.0 6.7 0 3.3 0 20.0 6.7 3.4 0 3.4 0
FiE%E/% 83.3 90.0 53.3 33.3 76.7 46.7 80 93.3 69. 9 40.0 73.3 46.7
W * ATKKE. BLAIHERLHN 30 4,

1 GERRM . FEHSMEMRRE KB B )41
FRIMRGT, ZRKENBZERE— KK E B RE
&, MEREELFERER. LiE—RKETER
TRKE, MEBEE “ETH” ZRMAKER
BREBT 4 mn, BEEZEFTHE, XY
HeCl, KBl K SAEHSMEKRTE, TRER
B, SMERPTERENS A, REZTUZE
RAESME R KBRS (B R A 3. 5 min BEMEH,

2B, EARMZRRAm, KB E Al K g
EEFEM AL D, HeCl, RESHHANARNA,
B R ZE BRI SK BIBY, KB B IR Kt (o A
kARG, TEHE 4.5 min BKERE, TitRHAB
B RGRBMABIFESH, HFEELE
93.3 %o WeHb, FKEH B [A] 1 B Bl T SR A1 A A B R

MAERRSEFHERRATERE. FEME,
KR B ZEAE R 484
2.2 BREhERHINR
2.2.1 ARWERHERKESHRSREX B
FEHIRM

AT RIMAKERIER RS, EEMHEL L
B, EREFERMAERTERHTTE, URER
LIS RIS E], BRI EBEHFRNMRE A, B
BERENZF LSS, 41T EEFRHF
WSMEB AR ST R, BRENEERRA
GURSFRIM B, THHE IR R YR BEx
HBZFHBHERNEE, 4 MEEH MM REL
BRSERAEFTEERINTTZ0HTRE 2,

R2 TEBRREN4/TABEELHENAEBIEFHRNSEI TR

Tab.2 Variance analysis of plant hormone in initial culture

FRKR =]::) o B I

HE F F

P 3 173.3 57.77 3.26 Foos =4.76
6 -BA 3 433.0 144. 33 8.15* Foo =9.78
IBA 3 499.2 166. 40 9.39°

RE 106.3 17.72

Bt 15 1211.8

R REN . EHAKKNEEIERY, BT
FAsEFRE T 6 - BA FIIBA YRE RN, 4 NEEH
P BT R R R, XREN

YRR B9 BE SRR HBAN R & I ML R A
P, TR R B AR R SN T KB AL EL S
SIRFNEBAER. EABNBIHERN, BRE
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AERERNIMASEX & EEH LA E S mEA
K, HUMERENERKERS MK HEXS R
WEEF, AIEHEHEFRNE, X2 FEOWER
EH: FERMRETEEN 6 -BA, IBA AFME
ZEMHFAEDEER ., WERELZEUK, RY
6 -BA RAEEE /KT (1.0 my/L) HHEMAKYF
(4.0 mg/L) HAFEREESR, RRALE4/IEEH
AR AR HUERERENA L0
mg/L ) 6 - BA B} B4t T 4.0 mg/L iy 6 - BA; IBA
WREF ZKF (0.1 mg/L) HEMEKF (0.4
mg/L) BFEREZER, RPUEINEEFTEM
PR E R S LIE R RN 0.1 mg/L

) IBA Bl EfETF 0.4 mg/L f IBA,
NHEFESFERFARBHEAHERAE
E, WHEHT 4N EEFEIR S BN 4
MEEERAMARNBIERE, FERESNSE
R, 4NN EHAEEERRAS AR R
FHEBHUMABREERE R 6 - BAL O mg/L +
IBAO. 1 mg/L K HLEEHF .
2.2.2  REFSALMSMEEST B 355 IR KR
AMERERBGR AL TR s e E R A
RBAKEE, UEEEE “ATH" BFAHZER,
ZEAESME R, R 20 RKENBIEKBRR
%3,

R3 ABEE “HLTH” RHELR, ZROBIHEFHFRLR

Tab. 3 Initial culture results of different explants of ‘ Wuqiangzhong’ in different media

R £ =8t
EREUR AR TR BRUR BARSUE FERRUR
MS + BAl. Omg/L + IBAO. 1mg/L 18 i8 1.00 18 15"
MS + BAL Omg/L +IBAO. 2mg/L 19 22 1.16 16 9
MS + BAL. 5mg/L +IBAO. 1mg/L 18 10 0. 65 20 8 0.50
MS +BAl. Smg/L +IBAO. 2mg/L 15 9 0. 60 18 10"
W o« NEBFEHIIEG

RIGREW: M2 X5, ZRFYEK
KB EERTEER, ZBRESAREFYS, A
KBS, BRI EOTE, REELRZFDIs
BFm . FTUEREBZEBERAWHENERKS, Xt
BEFR “HTH” HBEMBINBIRERE, ER
HESIBRERES S, AANERNESEEELR

5

B, HARBEEREBERE, WHIMERKES

B EBRFHEANTAREE, B—BRIEFR

o, SMeiEEAERK, M.

2.2.3  RRIREE [ HSMEGAXT S SRR
AFRENEINEEEFR (ETH) SfZE

R ZBSMEKAR ARSI RLE 1

OERBER
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SHEARRIER ) T
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Fig. 1 Relationship between explant cutting time and germination in initial culture
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B 1RZERRN: FEURRERZEBIENS
ik, 3~5 AMRERYER, 4 ARERER,
23K 85 %, EBIK80 %o, FREN3I~5 AN
EEBERNETFE, X/ HERERESE, AR
BEEERR, BIMNRHERW/ . T3 AHEX G
EHETEMHTERT, FRENFRD, REBH
¥ S ABAEEEENE - KIFEELH. B

B, IR A RS B SRR AR 1 4
B
2.3 HUERHKR
2.3.1, RRKERBRABEAEREXRES
SHEHE
R 4K R SERABEN 4 S EBH
REMREEA LR RRERIE 4,

£4 A TAEHERNARSUEFHORBERET

Tab. 4 Experimental results of differentiation culture of 4 Ziziphus mauritiana cv. Taiwangingzao

fh3E B Hi/em BB/ 1

AT B R—5 £y i B RH—5 E R
1 1.47 1.80 1.80 1.45 1.00 0.33 1.00 0.00
2 1.58 2.15 1.60 2.20 1.00 0.50 0.33 0.50
3 1.60 1.85 2.81 1.77 1.03 0.75 0.67 0.43
4 1.75 2.13 2.45 1.65 1.15 0.50 1.00 0.00
5 1.65 1.87 1.80 1.87 0.95 0.67 1.00 0.67
6 1.73 1.81 2.01 1.58 1.10 1.00 0.83 0. 00
7 1.82 1.60 2.08 1.83 1.25 1.18 0.00 0.00
8 1.70 1.42 1.80 1.47 1.15 1.20 0.40 0. 60
9 1.72 1.50 1.62 1.20 1.03 0.87 0. 50 0. 00

RAWERER: NARIEEEFERSMHAEZ S
B B R R B RS
FEFHEEBRHASH AT L. FRIARE
HRERRESSHEREPRENRLARRR
R, TAMRASRENLASE, AHGHLEK,
HRWAEKEESSE, ZHAHFREARENAS.
SETFHHEMTFYRFEURHMERRE, &
BHE 4 DS BAEA S -5 R BB A B L
AT B

(1) HET#:6 - BALS mg/L + IBAO. 3 mg/L;
(2) #5E: 6 - BAL 0 mg/L + KT0.5 mg/L + IBAO. 3
mg/L; (3)F#—%5:6 ~BAL O mg/L +KT1.5 mg/L
+IBAO.5 mg/L; (4) #E®. 6 - BAO.5 mg/L +
KT1.0 mg/L +IBAO. 5 mg/L,

2.3.2  ARIFERALAG SME (Xt 5 BB

MRS B, AEEFER (ATH) BH4a
BTEESRS, ZRIMEGKSEHE R B KT
BSMER, ZRMEEELE 131.25 %, MER
H136.92 %, TEREAIN, ZBIMEKERKER,
ZISMEEAE KIERE, B RS IR E TR,
“EMEBRBREYE /N, ZBNERE TERTER
TR TS TRZEMTE R, TR
FRCR, MWSHYEA TR AR A —B

RS AERE (ZTH)

Fh, ERSMEGAREY
ERMSLRR '

Tab.5 Growth and differentiation of tissue culture plants
from stem tip and stem part
Mtk BAW BAH FUH RHY HE¥
¥/ B/em BB OB/em /%
ZR 48 1.10 63 2.12  131.25
ZE 65 1.10 89 1.9 136.92

H: WHEES = (KT lem HRFEBH -HEAZBRE) /A
B x 100 % ,, '

£6 TRMEEILHAREREFENEE
HE “HTH” AREERNSORN
Tab. 6 Effects of different hormone concentrations
on rooting of ‘ Wugqiangzhong’
&

e o T oo
15 20.0
15 20.0
15 33.3
15 33.3
15 60.0
15 33.3
15 46.7
15 53.3
15 40.0

BRKH
Ra5, el
RAH REL
Ra5H, RED
SRR ~3, BRESH
FHERRE 4, KT
REMP LR, MK
RERAHK
REFAHK
REFHHK

O 0 2 N W bW =
N 00 3 W O W W




70 "o K & B oF

2008 4

2.4 EREFHVUR

EEHFEMAEE N ERBC IR, ER#HTH
EBEFR “ILTM” A3, EREFREFANE
BERAES, ULHE S BERBRENT BT,
HARTNERE R 60.0 %, HREHEEL, BK
PF (RFE6), LILBHABH RMHAREHE
RIS 3R E O 1/2MS + IBAO. 2 mg/L + NAAO. 4
mg/L,

3 HiE

(D) “HEFH”, “®E", "SP—-F". “&
A GEFR BTN BAESMEE, RAM
TR 2 FAREY. RMNBELR, Hi
HRBELA-BHE, RARERIZER, AK
BREHAMBNE, RAINER, EAZER.
P ASRUR ) 3 T K B R L U 3R i) — TR S 4
Ro ZIRRBIFE HBAHSMEELIA 0.1 % HeCl,
HEBRR K BRBCR I, AZRRKEEY
3.5 min, ZEBKEAEJ 4.5 min HH, HHEZE
R, ZER, NREKPRENEERK, BIEHE
FRIOZERIEFHER, HAMRAE S RKAETHEANR
&, WAL CIBARE, ¥NTH
BHE. REZR, AERRKRIGRZEE, kT
#, RIGRT0 %EREMO. 1 % FHRKERIAT,

(2) 41 EBEFRAMBRHAE G SRR
BROBEWRE 6 —BAL 0 mg/L +IBAO. 1 mg/L, [ft
3 % pENE, HEZFAIERX84.6 %L L,

(3) BXE 4 AREE ﬁ%mmmmikww
HA R SIS IME R R

(4) FBEFR4HFBAREASER s RE
BEMEMER T &: OHETH : 6-BALS mg/L +
IBAO.3 mg/L; @# 5% : 6 - BAL.O mg/L + KT0.5
mg/L +IBA0. 3 mg/L; @FM—5: 6 -BAL 0 mg/L
+KT1.5 mg/L +IBAO. 5 mg/L; @%® : 6 - BAO.S
mg/L + KT1. 0 mg/L + IBAO. 5 mg/L,

(5) MEBEER (LTH) s, HRAR
B AERFEHEHAEREREN 1/2MS + IBAO. 2
mg/L + NAAO. 4 mg/L,
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