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Establishment and Optimization of in vitro Regeneration System of Mature Embryo

of Castanea mollissima

GUO Su-juan, SUN Xiao-bing, QIN Tian-tian, LIU Zheng-min

(Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, Beijing 100083, China)

Abstract ; Effects of sterilization method and the combination of plant growth regulators on the embryo ger-
mination and growth of Castanea mollissima were examined by taking the cultivar ‘ Yanshanzaofeng’ from
Qianxi County as test material, and using L, (3") orthogonal experimental design. It was found that the
two-time sterilization treatment could effectively inhibit the contamination, and the lowest rate of contami-
nation was 16. 67%. The optimum medium for embryo germination and its growth was WPM-4-6-BA 1.0
mg * L', by which the highest germination rate reached 95. 00% , seedlings from the embryo were as high
as 59. 65 mm. The optimum medium for adventitious buds was MS—+6-BA 1.0 mg « L™ '+IBA 0.1 mg -

., by which the highest induction rate of adventitious bud was 92, 50%. The optimum rearing medium
was GD+ZT 2.0 mg+ L ' +NAA 0.1 mg « ™', the maximum proliferation factor was 3. 91.
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Table 1 Different sterilization of explants

51 UGH R 52 W
Ak 5% L NaClO ¥ i NaClO 4b 2 5% L NaClO ¢ Ji NaClO 4t 2
Ab BRI 5] /s /% I ] /min Ak TN 8] /s /% 5§ 8] /min
1 30 3 15 0 0 0
2 30 5 20 0 0 0
3 30 3 15 30 5 25
4 30 5 20 30 3 15
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Fig. 1 Effects of different sterilization treatments on embryo

contamination rates, browning rate, and survival rate
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Table 2 Range analysis of Lis(4%) orthogonal test on embryo culture

A v e P ST e
b A fo AR e W WO
1 1(MS) 1(1.0) 1(0) 86. 25 22.65
2 1(MS) 2(2.0) 2(0.5) 52.50 31.06
3 1(MS) 3(3.0) 3(1.0) 30. 00 14. 33
4 1(MS) 4(4.0) 4(1.5) 16. 25 9.96
5 2(WPM) 1(1.0) 2(0.5) 71.25 49.70
6 2(WPM) 2(2.0) 1¢0) 95. 00 59. 65
7 2(WPM) 3(3.0) 4(1.5) 47.50 11.78
8 2(WPM) 4(4.0) 3(1.0) 35. 00 14. 87
9 3(GD) 1(1.0) 3(1.0) 31.25 16. 27
10 3(GD) 2(2.0) 4(1.5) 42.50 19. 82
11 3(GD) 3(3.0) 1(0) 22.50 32. 44
12 3(GD) 4(4.0) 2(0.5) 7.50 8. 34
13 4(By) 1(1.0) 4(1.5) 33.75 12.07
14 4(Bs) 2(2.0) 3(1.0) 51.25 24. 23
15 4(Bs) 3(3.0) 2(0.5) 42.50 22.74
16 4(By) 4(4.0) 1(0) 8.75 9.62

i ik z1 46. 25 19. 50

2 62.19 34. 00

3 25.94 19. 22

4 34,06 17.17

6-BA ik Jif z1 55.63 25.17

2 60. 31 33. 69

3 35.63 20. 32

x4 16. 88 10. 70

NAA ¥ B z1 53.13 31.10

2 43. 44 27.96

23 36. 88 17.43

4 35. 00 13.41
R e S 36. 25 16. 83
6-BA i JiF 43.43 22.99
NAA ¥ i 18.13 17. 69
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SR EFARE . LUE Al A S5Ol AR Ok AR
K5 FEE N . WPM+6-BA 1.0 mg » L' +NAA 0
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TR RS 2 A AP AR B 2 B A1B2 i 4l
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(IR IE R Fe 5 R MS+6-BA 1. 0 mg » L™ +1BA
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Table 3 Range analysis of Lo (3*) orthogonal test

on adventitious bud differentiation

e A(6-BA ¥k i B(IBA ¥ ¥ AE IR
/(mg+ L71) /(mg+ L") /%
1 1(1.0) (0 83.75
2 1(1.0) 2(0. 1) 92. 50
3 1(1.0) 3(0.2) 66. 25
4 2(2.0) 1(0) 71.25
5 2(2.0) 2(0. 1) 76. 25
6 2(2.0) 3(0.2) 70. 00
7 3(3.0) 1(0) 45.00
8 3(3.0) 2(0. 1) 50. 00
9 3(3.0) 3(0.2) 43.75
6-BA ¥ Ji¥ 1 80. 83
x2 72.50
z3 46. 25
IBA & z1 66. 67
2 72.92
3 60. 00
R 6-BA #¢ ¥ 34.58
IBA ¥ fif 12.92
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i, A2B3CT Y8 GE ROR B b 658 & Koo B GD
+ZT 2.0mg« L' +NAA 0.1 mg =« L '(FE4),
ANFEIEFRFE S EAS B EL W T HH R (p<
0. 01) , AN[R) K5 5 K B S X ¥4 5 A 18 3 5% i, 78 GD

Bk b BB R BOCR 3. 38, % 3 B T ALK T,
7T WE R 1.5 mg » L F 2.0 mg « L', 3
FRK N 2.52 F12.62 ZRARE, KK
NAA ¥R 0.1 B, 55 R Ade Kol 2. 75(% 0,
JIF LA 53 B 92 3 GD+ZT 2.0 mg + L' +NAA
0.1lmg-L ",
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Table 4 The subculture of Ly (3*) orthogonal test range table

e A B(ZT ¥k C(NAA ¥k ?ﬁ
(BFHHE) /(mg+ L71Y)) /(mge« L71) E¥44
1 1(MS) 1(1.0) 1€0. 1 2.0
2 1(MS) 2(1.5) 2€0.15) 1.88
3 1(MS) 3(2.0) 3(0.2) 1.29
4 2(GD) 1(1.0) 2€0.15) 2.88
5 2(GD) 2(1.5) 3(0.2) 3.35
6 2(GD) 3(2.0) 1¢0. 1) 3.91
7 3(WPM) 1(1.0) 3(0. 2) 1.94
8 3(WPM) 2(1.5) 1¢0. D 2.34
9 3(WPM) 3(2.0) 2€0.15) 2.66
BAE e x1 1.72
x2 3.38
x3 2.31
ZT W JiF x1 2.27
x2 2.52
x3 2.62
NAA ¥ x1 2.75
x2 2.47
x3 2.19
R R o7 3 1. 66
ZT e 0.35
NAA ¥ BF 0.56
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