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and rooting culture system for ‘Jingzao 39’
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Abstract: [Objective] This paper studies the effects of colchicine solution mass concentration, treatment
time and pre-culture time on the induction of polyploidof ‘Jingzao 39’ in vitro, optimizes the proliferation
and rooting medium of ‘Jingzao 39°, and an in vitro polyploid induction system for ‘Jingzao 39’ was
established and polyploid plants were obtained. [Method] Using randomized complete block design, we
investigated the effects of different mass concentrations of colchicine solution and treatment time
combinations on adventitious bud regeneration of ‘Jingzao 39’, the effects of different pre-culture time on
polyploid induction of ‘Jingzao 39’ in vitro, the effects of different growth regulator combinations on the

proliferation culture of ‘Jingzao 39’ and the effects of different basic media and growth regulator
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combinations on the rooting culture of ‘Jingzao 39°. [Result] (1) When the mass concentration of colchicine
solution was 80 mg/L and treated for 48 h, the survival rate of ‘Jingzao 39’ leaves was (50.00 + 7.07)%, and
the differentiation coefficient was (2.06 + 0.17). (2) The best pre-culture time was 6 d, and the tetraploid
‘Jingzao 39’ was obtained with 80 mg/L colchicine and treatment for 48 h. (3) The optimal proliferation
medium was MS + 0.8 mg/L 6-BA + 0.4 mg/L IBA + 30 g/L maltose, pH = 5.8, and the average
proliferation coefficient was (4.22 £ 0.22). (4) The best rooting medium was modified 1/2MS + 0.8 mg/L
IBA + 30 g/L maltose, pH = 5.8, and the average root length was (5.22 + 0.19) cm, and the average rooting
number was (3.20 + 0.22). [Conclusion] The polyploid induction system of ‘Jingzao 39’ is established
preliminarily, and one polyploid ‘Jingzao 39’ is obtained. The methods of its proliferation and rooting
culture are optimized. It provides a feasible technical method for the germplasm innovation of fine jujube
variety ‘Jingzao 39’, and provides an experimental basis for the application of polyploid induction in jujube
and other fruit trees.

Key words: ‘Jingzao 39’; polyploid induction; colchicine; proliferation culture; rooting culture; system
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Tab. 1 Combination of ‘Jingzao 39’ colchicine treatment
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Tab.2 Treatment combinations of different mass
concentrations of 6-BA and IBA in ‘Jingzao 39’
multiplication culture

[X & Factor
K
Level AR 2 5 4 Ab BR8]
Colchicine mass concentration/(mg-L™')  Processing time/h
1 40 48
2 60 72
3 80

122 FRIEHRAE )T S A5 K5 F 89 %0
78 1.2.1 i H A58 B RK K A1 2% 5T ik R
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E14d, BB LN 45d )5, ity
YK
123 AmX A AE
HFHEFERAEHEKE 4~5cm, fE#1F T

KT [X 2 Factor
Level 6-BA/(mgL ™ IBA/(mg-L ™
1 1.0 0.5
2 0.8 0.4
3 0.6 03
4 0.4 0.2

x3 CHEEIVEEEFPARRERER 6-BA Fl
NAA REBEE
Tab.3 Treatment combinations of different mass
concentrations of 6-BA and NAA in ‘Jingzao 39’
multiplication culture

KT [X1 & Factor
Level 6-BA/(mg'L ™ NAA/(mg-L™
1 1.0 0.5
2 0.8 0.4
3 0.6 03
4 0.4 02
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KH = R &R 5E AR ALX AR50 % i, Xt A
PIFEARE FRIEC1/2MS, BRI 1/2MS £57738) | AN fF]
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Tab.4 Treatment combinations of rooting culture of

‘Jingzao 39’

- [Al % Factor
KF
Level AT IBA/(mg'L')  6-BA/(mg-L™)

Basic medium
1 1/2MS 0.8 0.2
R 1/2MS

2 Modified 1/2MS 06 0.0

3 0.4

4 0.2

VE: IR 1/2MSE; 375555 1 SCHR[21]. Note: modified 1/2MS medium
referencd from reference [21].
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Colchicine mass concentration/(mg-L™")
W48h O72h

ANRNE FRERINE T EE(P<0.05. T[A. Different lowercase
letters indicate significant differences (P < 0.05). The same below.
B RIRK KA 2R 50 SR 5 R AR FR T ) 28 06 < 50 39 AN 58 2
et Al
Fig. 1 Effects of different colchicine mass concentrations and co-
culture time combinations on the survival rate of adventitious buds of

‘Jingzao 39’
7£ 80 mg/L A/KAL = W P A ¥ 48 h, JFHE T
TR REFR 45 d JE A E B LA 3 B . AR
3 T LAE H: FROKML R EEFEER, 21 45d

TS UK 39 B L A S T ST, AEARER IR AR R AL 121
3.50 ¢
- a
5 3.00}
2 b
£ 250+ c
&3
ne = 2.00
RS d
T & 150} d
RE
S 1.00 e
£ 050l
il
0
40 60 80
FRARAIZR T ik 2
Colchicine mass concentration/(mg-L™")
W48h [J72h
B2 ASFEIRK KA ZE SR 2k 3 A AL BRI T2 5 0 B0 397 RN AE 2
I3 R EHI R R

Fig. 2 Effects of different colchicine mass concentrations and co-
culture time combinations on differentiation coefficient of adventitious
buds of ‘Jingzao 39’

B3 80 mg/L AK/KAL W P ALEE 48 h 5 ed% 97 45 d m{ & 39°
ANTE TG B
Fig. 3 Adventitious bud differentiation of ‘Jingzao 39’ after 45 d of

photo-culture under 48 h 80 mg/L colchicine solution treating
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45 th AR5 B AK KA 2R AL 2 5 A B RN ], B 80 mg/L
FROKAD ZE AL 2 48 h J5 A7 I A AR I . VL
YN ARG 25 F (R SHFRIA: Tl 7% 4. 5 d FIALHE
AT H 5T 39" 2 A5 AR BUR R4 i3 6 d kb

x5 AEBUEFEERE 3O SEEFEEFSER
Tab. 5 Polyploid induction results of ‘Jingzao 39’ under
different pre-culture time

TikE IR REL IEIRES TR
Pre-culture day Number of tetraploids Number of mixoploid
4 0 0
5 0 0
6 1 0
7 0 3
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41
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Multiplication time

10 08
6-BA JFT VR
6-BA mass concentration/(mg-L™")
o 0.5 mg/L IBA B8 0.4 mg/LIBA 8 0.3 mg/L IBA B 0.2 mg/L IBA

4 AT 6-BA A1 IBA Ji iR 20 A0 &L 39 15 3 B 1 s i
Fig. 4 Effects of different 6-BA and IBA mass concentration
combinations on multiplication time of ‘Jingzao 39’
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Multiplication time
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Fig. 5 Effects of different 6-BA and NAA mass concentration
combinations on multiplication time of ‘Jingzao 39’

SFEL P 4 AP 5 oL B IBA AT NAA FFRAE
KRIMERSURAAEZE R, 6-BA 1 IBA [ALE A&
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Fig. 6 Proliferation effects of ‘Jingzao 39’ after 30 d

of proliferation culture
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BT R ERIH, T IBA A1 6-BA (4L & SR
B I A L, i T AR AR

bR, RERAERGEREAGNER
1/2MS + 0.8 mg/L IBA + 30 g/L Z % 5#, pH = 5.8, *F
PR K N(5.22+0.19) cm, TR EN(3.20 +
0.22). HFHE LI FRIE A 45 d 4551 W1 9 Fir
N, IR 39 AR MR R, RURH:, [R] A A
WRAK, FIF R,



6 RS U 39 BIA L AG IR F S I AR IR R R AR 123
®o EFEHAIWE 3EIRBRAZM
Tab. 6 Effects of culture medium combinations on rooting of ‘Jingzao 39’
" e 2 =
Treftfent Bﬁiﬁii IBA/(mg'L™) 6-BA/(mg:L™) Root TEnLg\th/cm Root/ij:nzﬁnfmber
0.0 3.10£0.19f 1.30 £ 0.14fg
2 0s 02 3.46+0.21de 146+ 0.15f
3 0.0 1.44 +0.19i 1.34+0.21fg
4 06 0.2 1.72 £ 0.33h 1.32 £ 0.08fg
1/2MS
5 0.0 0.78 +0.15g 1.28 +0.13fg
6 04 0.2 0.96 + 0.23g 1.16+0.11g
7 0.0 0.42 £0.19k 1.44 + 0.34f
8 02 0.2 0.46 +0.21k 0.96 +£0.1%h
9 0.0 522+0.19a 3.20+£0.22b
10 08 02 4.56+0.17b 3.54+0.15
11 0.0 476 +0.11b 2.90 +0.14c
12 B EL1/2MS 06 0.2 4.06+0.11c 3.22+0.08b
13 Modified 1/2MS 0.0 3.54+£0.23d 2.62+0.13d
14 04 0.2 3.22+0.19ef 2.64+0.17d
15 0.0 1.30+0.16i 2.44 +0.17de
16 0.2 0.2 240 +0.32¢g 2.40 +0.16¢
R BEEAGXEEIVERKENBENHESFT
Tab. 7 Variance analysis of medium combination on rooting length and number of ‘Jingzao 39’
)77 Mean square (MS) F
A S AR H
Source of variation Degree of freedom (df) R AR & LTSS AR &
Root length Rooting number Root length Rooting number
[X 2H Block 4 0.056 0.018
FEARE 775 Basic medium (A) 1 87.362 50.403 2 028.726* 2 139.125%
IBA (B) 3 31.355 1.314 728.132* 55.772%
6-BA (C) 1 0.025 0.010 0.569 0.430
AxB 3 2.361 0.581 54.835% 24.677*
AxC 1 0.648 0.378 15.048%* 16.048%*
BxC 3 0.652 0.255 15.152%* 10.828%*
AxBxC 3 1.190 0.024 27.634* 1.038
BEALI% 2% Random error 60 0.042 0.024
K1t Total 79

VE RN HA BEMZER(P<0.05). Note: * indicates significant differences (P < 0.05).
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Fig. 7 Effects of different basic medium types on rooting length and rooting number of ‘Jingzao 39’
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Fig. 8 Effects of different IBA mass concentrations on root length and rooting number of ‘Jingzao 39’
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FHIRWAES, Kb 55 o 1Y, ek
PR e, FRKAL 2 R 0 Je tfd s mi /I 5 3k
e LA RS AR SR AR 2 7 2 AP B
O 78 B 45 3 R P BBk (Prunus pseudocerasus)PYUA
KW (Vaccinium spp. )P Y5528 BFAE W v R A KA
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0.4% FIKALZR I AL HE 48 h R & i, RN
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HME AR 3 2 AR R I, H R R OKALZR b
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RAHERZ, W] e A [ R A 1A R K AL R 1 52
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13— HRali & VYRR M AR, 31X ] B2 KK AL 22 5T Bk
JEE Bl A RIS (R ANGE, 5 3 ROCRARFT R BUW . (HR2AE
T ge O B, 8 IS 100 mg/L HIRK KA R ¥
b B R 397 ARG RARMK, HAVE ZFAEK 2 3
T B A, U B R R S A, X K
53 A 22 DA HH )75 3 A 0 3R A5 22 45 A 1 L BT
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