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Abstract: [Objective] In vitro polyploid breeding is an important method for jujube breeding. The study of
its key technologies is conducive to the establishment and improvement of polyploid breeding system and
the creation of polyploid germplasm of jujube. [Method] In this study, the leaves of Ziziphus jujuba Mill.
cv. ‘Teapot’ were used as materials, and the leaves of different days (7—20 day) were fixed and then made
into paraffin sections for cytological observation. On this basis, the leaf adventitious bud regeneration
technology was combined with the colchicine chromosome doubling technique. After the leaves were pre-
cultured for 8,9, 10 and 11 days, they were treated with 70 mg/L and 90 mg/L colchicine for 48 and 72 hours,
and the flow cytometry ploidy test was performed on the adventitious buds obtained after treatment.
[Result] Through the cytological study on the optimal pre-culture time of the leaves, it can be concluded

that the meristematic cells have the strongest division ability and no differentiation during the pre-culture of
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8—9 days. During this period, treatment of leaves with colchicine can greatly increase the induction rate and

effectively avoid the appearance of chimeras and mixoploids. The chromosome doubling test found that after

8 days of pre-culture, the induction rate was up to 4.11% after treatment with 70 mg/L colchicine for 72

hours, and 8 polyploid plants were successfully obtained. It was confirmed by flow cytometry that these 8

polyploids were pure tetraploids. [Conclusion] This study explores the technical method of artificially

inducing polyploidy of Ziziphus jujuba Mill. cv. ‘Teapot’ by adventitious bud regeneration technology and

colchicine chromosome doubling technique.
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Tab. 1 Design table of ‘Teapot’ jujube leaves with
colchicine treatments
o DURTRRR  BOKMEIKE  AOKAI LR ]
Treatment Prejculture Colchicine conﬁcentratlon/ COlCthl.IlC treatment
time/d (mg-L™h time/h
1 8 70 48
2 8 70 72
3 8 90 48
4 8 90 72
5 9 70 48
6 9 70 72
7 9 90 48
8 9 90 72
9 10 70 48
10 10 70 72
11 10 90 48
12 10 90 72
13 11 70 48
14 11 70 72
15 11 90 48
16 11 90 72
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a. FEEFE 7 d; b, FEEFE 9 d; c. FkEFE 11 d; d. Tl 5F 13 ds e, TS SE 15 d; £ TS 5% 20 d. a, 7 days pre-culture time; b, 9 days pre-culture time;
¢, 11 days pre-culture time; d, 13 days pre-culture; e, 15 days pre-culture; f, 20 days pre-culture.
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Fig. 1 Leaves of different pre-cultivation time during in vitro polyploid induction of ‘Teapot’ jujube
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Fig. 2 Histological observation on different pre-culture time of ‘Teapot’ jujube leaves
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Tab. 2 Effects of colchicine treatment on leaf survival
rate, number of regenerated buds and tetraploid
induction rate in ‘Teapot’ jujube

fh3m S AF I P VU e 5 e
Treatment Explant survival Regenerated  Tetraploid induction
rate/% buds rate/%
1 83.33+1.25a 8.40 £ 0.41df 0
2 69.33 + 1.46ab 5.60 + 0.48bcd 4.11
3 62.33 + 1.79bc 6.30 +0.31df 0
4 52.00 £ 2.14cde 5.10+0.53a 0
5 80.60 +2.31a 7.98 +£0.21df 0
6 62.67 +3.21bc 6.21 + 0.55cdf 1.37
7 56.67 + 7.27bcde 6.10 + 0.54cdf 0
8 40.67 + 6.26¢ 5.40+0.32a 0
9 70.67 &+ 3.73ab 8.40+0.31f 0
10 59 + 11.88cdef 6.50 + 0.81df 0
11 55.33 +4.945bcd 6.30 = 0.67df 0
12 45.00 +0.91de 5.50 + 0.62ab 0
13 79.40 + 1.57a 7.88 +£0.29df 0
14 65.33 + 7.83bcd 6.45 + 0.24df 0
15 60.33 + 5.51bcd 6.70 + 0.33df 0
16 4523 +2.61de 5.70 + 0.3abc 0

W ARNNGERRRESFEE, P<0.05. FF. Notes: different
lowercase letters indicate a significant difference at P < 0.05 level. The
same below.
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Tab. 3 Variance analysis of explant survival rate on colchicines treatment of ‘Teapot’ jujube

AR 53 KU Source of variation El HH & Degree of freedom (df) )77 Mean square (MS) F
THAL LI [A] Pre-culture time 3 102.702 2.498
FKAKALZHKSE Colchicine concentration 1 2 238.692 54.443"
FRAKA 2 AL T 18] Colchicine treatment time 1 1279.600 31.119"
FifiHl.15% % Random error 31 41.120
KT Total 36

i TRRIERINEEER, P<0.01, FH. Notes: ™

— D W A L NI 0 O
S O O O o o o o <o
T T T T T T T T "

AMEARTEG 2R Explant survival rate/%
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70 90
BOKAIZE A Colchicine concentration/(mg-L™)

indicates extremely significant difference at P <0.01 level. The same below.

oS o O
T T "

— N W A L N I X
(=R = =1
T T T

(=]

AMHERATIG 2R Explant survival rate/%

[=]

48 72
FhoK A Z AL 3R] Colchicine treatment time/h

3 BRI BE R Ak BRI [ % S ME AR A R IR

Fig. 3  Effects of colchicine concentration and colchicine treatment time on the explant survival rate
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Tab. 4 Variance analysis of explant survival rate on colchicine treatment of ‘Teapot’ jujube

A5 52 KJR Source of variation H H1 % Degree of freedom (df) 475 Mean square (MS) F

AL EE S 3 Pre-culture time
KA ZE M E Colchicine concentration

FKKA 2 AL BE RS 1] Colchicine treatment time
FEHL1% 22 Random error

Jit Total

3
1

1
32
37

0.318 0.527
20.358 20.358™

24.225 40.111"
0.645

ANGE SRR
Number of adventitious bud regeneration

70 90
FOKALZEHE Colchicine concentration/(mg-L™)

ANAE AR
Number of adventitious bud regeneration

S = N W A L N 9 0 O
T T T T T T T T d

48 72
FRAANNIZE AL BRI IA] Colchicine treatment time/h

P 4 RROKAL IR B B A BRI 1] 0 7S 52 24 A B 5 i

Fig. 4 Effects of colchicine concentration and colchicine treatment time on the number of adventitious bud regeneration
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