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Study on shoot regeneration from leaf explants in peach

TIAN Guo-dong,ZHANG He-peng, KANG Zhuo-hui,ZHAQO Cai-ping,
HAN Ming-yu, LIU Hang-kong, TIAN Ying

(College of Horticulture , Northwest A&F University sYangling « Shaanxi 712100, China)

Abstract: [Objective) Factors affecting shoot regeneration from leaf explants in vitro were investiga-
ted in peach in order to establish and optimize shoot regeneration system. [Method] Experiment was con-
ducted with “Bumuzaosheng”, “ Tiantaowang”, “Ruijiang” and “97-8-4” as test materials to study the
effects of different genotypes,and different leaf ages,different basic media, different growth regulators on
shoot regeneration of leaf explants from tissue culture plantlets in peach. [Result] Shoot regenerating rate
differed greatly from leaf explants in different genotypes. Leaf explants of “97-8-4” and “Tiantaowang”
showed high shoot regeneration rate. Leaf explants of “Bumuzaosheng” were less efficient. Leaf explants of
“Ruijiang” was unable to regenerate. Shoot regnerating rate was different in different basic media and LP
was the optimum basic medium for shoot regeneration. Shoot regenerating rate differed from leaf explants
in different maturity and the fully expanding young leal was the optimum explant for shoot regeneration.
Shoot regenerating rate was different from different parts of leaf explants. The petiole and the base of leaf
were efficient for shoot regeneration. In dark culture the optimum growth regulators were 2. 0 mg/L BA

with 0. 2 mg/L NAA for shoot regeneration. In dark-light culture, the optimum growth regulators were
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4.0—6.0 mg/L BA and the concentration of BA/NAA was 30 : 1—60 : 1. Shoot regenerating rate from

fully expanding young leaf explants of “97-8-4”, “ Tiantaowang” and “Bumuzaosheng” was 18. 33%,

16.67% and 13.33% under optimum culture condition, respectively. [Conclusion]Shoot regeneration was

afftected by internal and external factors from leaf explants in peach. The genotype and the physiological

state of leaf explants were the crucial internal factors for shoot regeneration. The basic medium and the

growth regulators were the crucial external factors for shoot regeneration.

Key words: peach;leaf explant;regeneration in vitro ;shoot
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Table 1 Different type&.concotrations of growth regulators used in dark culture
hEpgne MR E/ (mg e LTH AR #E/(mg - L7 hppgns AR E/(mg- L7 AR ZFR/(mg « L7
No. of Cytokinin Auxin No. of Cytokinin Auxin
treatment BA TDZ NAA 2.,4-D treatment BA TDZ NAA 2,4-D
1 0.5 0. 05 9 0.5 0. 05
2 1.0 0.1 10 1.0 0.1
3 2.0 0.2 11 2.0 0.2
4 3.0 0.3 12 3.0 0.3
5 2.0 0.05 13 0.5 0.2
6 2.0 0.1 14 1.0 0.1
7 2.0 0.2 15 2.0 0.05
8 2.0 0.3 16 3.0 0.01
1.2.5 FARFMEARBA KHEANANEFEM P HITHIIEE IR .25 d R R .

F MS +1.0 mg/L BA + 0.03 mg/L NAA K537

K2 ABFHEKEATANAK

Table 2 Different types&:concetrations of growth regulators used in dark light culture

LR LB 4 K500/ (mg + L D) PSTL HUB 74 K 5007/ (mg + L)
No. of Growth regulator No. of Growth regulator
treatment BA NAA treatment BA NAA
CK1 0 0 B6 4.0 0.05
CK2 0 0.1 B7 4.0 0.1
Bl 2.0 0 B8 4.0 0.2
B2 2.0 0. 05 B9 6.0 0
B3 2.0 0.1 B10 6.0 0.05
B4 2.0 0.2 Bl1l 6.0 0.1
B5 4.0 0 B12 6.0 0.2
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Fig. 1 Occurrence and developing process of adventitious shoots from peach leaf explants
A. Callus was induced from leaves in vitro in dark culture;B. Shoot regenerated from callus of “Bumuzaosheng” on the 13rd day
in dark-light culture; C,D. Shoot regenerated form callus of “Tiantaowang” on the 6th day in dark-light culture; E. Multiple shoots

regenerated from spherolitic callus of “97-8-4” on the 10th day in dark-light culture;F. Shoot regenerated form globular

callus of “97-8-4” on the 30th day in dark-light culture;G. Shoots regenerated from granular callus of “97-8-4” on the 18th day
in dark-light culture; H. Callus turned brown seriously

£33 ERBENMREEAHFRGHEAFSNAETBEENLM

Table 3 Effect of different genotypes on callus induction and shoots regeneration of peach leaves in vitro %
g BOHAFHEFR AE AR y WA TR ANE AR
L R T . FE R R .
Callus Shoot regenerating Callus Shoot
Genotye . . Genotye . . .
inducing rate rate inducing rate regenerating rate
fi H B4 Bumuzaosheng 96.67 a 10.00 b H Ak E Tiantaowang 100. 00 a 16.67 a
97-8-4 96. 67 a 18.33 a 49T Ruijiang 91.67 b 0.00 ¢

T [ BB 5 A AN 7] 7 Bk 5 R R X ISR M 22 M B 7E 0. 05 AR P2 R B E . TERR.,
Note: Different letters following the figures in the same columns mean significant differences based on the Duncan’s multiple range test

(P<C0.05). The same as below table.
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Table 4 Effect of different media on callus induction and shoots regeneration of peach leaves in vitro %
. AN A N AN E A% N N8 A%
i A 40 41 =& i A 4H 41 =& i A 4H 41 =
e Btisms s VET e Btimsims s VETM o Btismms s VELM
) Callus . . Callus . . Callus .
Medium . . regenerating Medium . . regenerating Medium . . regenerating
inducing rate inducing rate inducing rate
rate rate rate
MS 100. 00 a 11.67 b LP 96. 67 a 18.33 a G 91.67 b 5.00 ¢

e HEEA R FE R R g4 97-8-47 K 5~T ],

Note: The genotype of leal explants was “97-8-4”, The same as table 5—7.
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Table 5 Effect of leaf age on callus induction and shoot regeneration of peach leaves in vitro %
T i WA TR T AR
Leaves in different ages Callus inducing rate Shoot regenerating rate
KIEIF4h i B Un-expanding young leaves 71.67 ¢ 0.00 b
K 5E4 T4t A Un-fully expanding young leaves 83.33 b 3.33b
SE4 T4l i Fully expanding young leaves 96. 67 a 18.33 a
I B Relatively mature leaves 75.00 ¢ 0.00 b
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%
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Table 6 Effect of leafl position on callus induction and shoot regeneration of peach leaves in vitro %
R A WOANFETHE NEFHER ot WOALFHETR ANEFHER
Position Callus Shoot Position Callus Shoot
of the leaves inducing rate regenerating rate of the leaves inducing rate regenerating rate
M H 38 Upper part of leaf 80.00 b 0.00 ¢ M F J: 3 Basic part of leaf 93.33 a 10.00 b
M- A Middle part of leaf 93.33 a 8.33 b H-F4§ Petoile 96.67 a 16.67 a
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Tk e A A0 5 A R B

NAA 5 775 5 5 300%5 503505 0 BORLIR | 2R
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Table 7 Effect of growth regulators on callus induction and shoot regeneration of leaves in dark culture in vitro

N TAMER A ANEFEAR/ %
pos:l BRI WA LIES ) A A5 20 2 Shoot
Treatment Callus Shape and density of callus Quantity of regenerating
inducing rate callus per explant rate
1 90. 00 be B R TR IR e 3R B IR Relatively loose granular and spherolitic B/ Less 3.33 cd
2 95.00 ab O WORLIR M BROBIR. Dense granular and spherolitic #5/0 Less 5.00 ¢
3 96. 67 ab e 5 ORI BROBIR B BRIR Dense granular, spherolitic and globular B/ Less 18.33 a
4 98.33 a BB ERBUIR S BR AR Dense granular and globular % Much 5.00 ¢
5 85.00 cd RS WORLIR Relatively loose granular B/ Less 0.00 e
6 96.67 ab WECBEBROR M BRRDIR Relatively dense globular and spherolitic /b Less 5.00 ¢
7 98.33 a O BRRDR BUBURLR. Dense spherolitic and granular % Much 8.33 b
8 98.33 a R % KA ) WOk IR Very dense, hard granular % Much 0.00d
9 98.33 a WA WUk Relatively loose granular % Much 0.00 d
10 100. 00 a WH A BRIR Relatively loose globular % Much 0.00d
11 100. 00 a BF M ERIR Relatively loose globular R % More 0.00 d
12 100.00 a WA ERIR Relatively loose globular 8% More 0.00d
13 100. 00 a WA BRIR Relatively loose globular R%£ More 0.00d
14 95. 00 ab BN URLIR M BRAIR Relatively loose granular and spherolitic % Much 5.00 ¢
15 81.67 d S WURLIR Relatively loose granular 5/ Less 0.00d
16 66.67 e U WORLIR Relatively dense granular /b Lesser 0.00d
F 8 AEFMERKATANKBEHTFRGALSUREFHEZMN
Table 8 Effect of growth regulators on shoot regeneration of peach leaf callus in dark-light culture
e REFPAEZ/ Y Shoot regenerating rate b3 AEF A/ % Shoot regenerating rate
Treatment A F L 97-8-4 . It B T Treatment A H R 97-8-4 . AITBE T
Bumuzaosheng Tiantaowang Bumuzaosheng Tiantaowang
CK1 0.00 e 0.00 h 0.00 d B6 5.00 d 5.00 fg 8.33 ¢
CK2 0.00 e 0.00 h 0.00 d B7 11.67 ab 13. 33 be 13. 33 ab
Bl 0.00 e 0.00 h 0.00 d B8 5.00 d 10. 00 cde 8.33 ¢
B2 8.33 cd 6.67 efg 10. 00 be B9 0.00 e 0.00 h 0.00 d
B3 5.00 d 15. 00 ab 10. 00 be B10 0.00 e 8. 33 def 6.67 ¢
B4 0.00 e 10. 00 cde 6.67 c Bl1 13.33 a 11. 67 bed 15.00 a
BS 0.00 e 3.33 gh 0.00 d B12 10. 00 be 18.33 a 16.67 a

3 8 ATLLA R [A BT EL W B2 19 BA R NAA
AR @ AR E EAR KW, 3
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30+ 1~60 : 1 W, FRAERORBCAF . NAA BT &8 K B oh
0.05 8% 0. 1 mg/L B 5753 T BUNIR A 2 2, 1 it
HIREN 0.2 mg/L B Z I8 A A2 2
2.7 B R AREFHIEGAELEF

£ MS+1. 0 mg/L BA+0. 03 mg/L NAA (¥
BEPE R g, A H R AT 1 97-8-47 AR Y
N2 ZF B R 1002 (L 2), 38 5 &R 805 5 o
4.38,3.33 F13.75,

34w
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Fig. 2 Shoots proliferated in medium of peach leaf
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