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Table 1 Differences between seeds peeled off the seed skin before and after soaked in terms of germination and growth
1
Ratio of cotyledon Cotyledon expansion First main leaf
Radicle rate/ % Lateral roots rate/ %
Treatment turning green/ % rate/ % rate/ %
3d 7d 9d 15d 19 d 7d 11d 15d 19 d 15 d 19 d
(CK)

74. 4aA 90. 0aA 11. 1bB 83. 3aA 90. 0aA 26. 7bB 88. 9aA 64. 4bB 67. 8bB 62. 2aA

2. 24 63. 3bB
After soaked

82. 2aAA 90. 0aA 46. 7TaAA 84. 4aA 84. 4aA 80. 0aA 83. 3aA 78 9aA 81 laA 50. 0ObA

83. 3aA
Before soaked

0. 01 B 0. 05

Note: Different capital letters in the same column represent significant difference at 0. 01 level and different lowercase letters in the same column represent

significant difference at 0. 05 level. The same below.

212
213

5g+L" 8geL!
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s 80% .

, 100. 0% ;
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Table 2 Differences of seed germination and growth among different agar concentration treatments
1
Agar Ratio of cotyledon Cotyledon expansion First main leaf
Radicle rate/ % Lateral roots rate/ %
concentration turning green/ % rate/ % rate/ %
/(g L7H 3d 7d 9d 15 d 19 d 7d 11d 15 d 19 d 15d 19 d
5 100. 0aA 100. 0aA 64. 4aA 100. 0aA 100. 0aA 100. 0aA 100. 0aA 100. 0aA 100. 0aA 92. 2aA 100. 0aA
6 82, 2¢C 90. 0bB 46. 7bB 84. 4cC 84. 4bB 80. 0bB 83. 3bB 78 9bB 81. 1bB 50. 0cC 83. 3bB
7 91 1bB 100. 0aA 47. 8bB 90. 0bB 100. 0aA 83. 3bB 100. 0aA 72. 2¢C 100. 0aA 74. 4bB 100. 0aA
8 100. 0aA 100. 0aA 63. 3aA 100. 0aA 100. 0aA 82. 2bB 100. 0aA 74, 4cBC  100. 0aA 73. 3bB 100. 0aA
3
Table 3 Effect of pregermination seed germination and growth
1
Ratio of cotyledon Cotyledon expansion First main leaf
Radicle rate/ % Lateral roots rate/ % ) ,
Treatment turning green/ % rate/ % rate/ %
3d 7d 9d 15d 19d 7d 11d 15d 19 d 15 d 19d
(CK)
82. 2aA 90. 0aA 46, TbA 84. 4aA 84. 4bB 80. 0aA 83. 3bB 78 9bB 81. 1bB 50. 0bB 83. 3bB
No pregermination
91. 1aA 91. 1aA 62. 2aA 82. 2aA 100. 0aA 83. 3aA 100. 0aA 100. 0aA 100. 0aA 90. 0aA 100. 0aA
Pregermination
2 14 15 s 19
4 ; . , 10. 0%,
’ 0, ’
o 7 ’ ’ o
, 19 o
4
Table 4 Effect of peeling off the seed membrane on seed germination and growth
1

Radicle rate/ %

Lateral roots rate/ %

Ratio of cotyledon Cotyledon expansion First main leafl

Treatment turning green/ % rate/ % rate/ %
3d 7d 19d 9d 15 d 19 d 7d 11d 15 d 19 d 15 d 19d
(CK)

82. 2aA 90. 0aA  100. 0aA  46. 7aA 84. 4aA 84. 4aA 80. ObA 83. 3bA 78 9bB 81 1bB 50. 0aA 83 3aA
Seed membrane on

0. 0bB 0. 0bB 10. 0bB 0. 0bB 0. 0bB 0. 0bB 64. 4aA 64. 4aA  100. 0OaA  100. 0aA 0. ObB  10. ObB
Seed membrane off
2 15 5 ,

5 , 30 g« L7 30 g« L7 . 9
; 67. 8% 15 1 90. 0%



11 C )

26
S
Table 5 Germination and growth of seeds of sucrose treatment
1
Sucrose Ratio of cotyledon Cotyledon expansion First main leaf
Radicle rate/ % Lateral roots rate/ %
concentration turning green/ % rate/ % rate/ %
/(g L7D 3d 7d 9d 15 d 19 d 7d 11d 15 d 19 d 15d 19 d
30 82. 2bB 90. 0bB 46. 7TbA 84. 4bB 84. 4bB 80. 0bB 83. 3bB 78 9bB 81 1bB 50. 0bB 83. 3bB
0 100, 0aA 100, 0aA  67. 8aA 100, 0aA 100, 0aA  100. 0aA 100, 0aA 100, 0aA 100 0aA 90, 0aA 100, 0aA
; 100% . .
o s s
, 5
o s
22 39.2% 4L 0%,
221 ’ ’
6 , s °
6
Table 6 Plant characteristics of seeds peeled off the seed skin before and after soaked
Leaf blade Leaf blade Leaf blade Internode Plant height Growing point
Treatment
length/cm width/mm coarseness/ mm length/cm /em height/cm
Before soaked 3. 68aA 41. 70aA 3. 89aA 1 11aA 10. 61aA 5. 02aA
After soaked 2. 95bB 32 81bB 3. 33bB 1 14aA 7. 62bB 3. 56bB
( — )/ /% 24.7 27. 1 16. 8 —2.6 39. 2 41. 0
2.2 2 7geL , 6geL!
,8 g+ L7 o
7 , ,bgeL!
b b b
. 8§ g+ L} . MS+30 g« L +
6 g+ L , 3 95 mm 6g-1"
3. 89 mm, 5ge L1, 7geL7t, .
3. 53 mm, 6ge ! , 223
1. 16 cm, 3 1. 40 cm,
, 8 , 30 g L7 ,
6ge L™ 10. 61 cm, ,
gL, 5g+ L1, 7ge ! ,
8 54 cm, 7geL"! , 3. 68 cm, 27. 3%,
s 4 23 cm, 3 41. 70 mm, 36. 7%,
, 5. 00 cm o s 1. 11 cm, 63 2%, , MS
s 30 g LT

7g‘L71 ’ ’ o
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Table 7

Plant characteristics of different agar concentration treatments

Agar concentration Leaf blade Leaf blade Leaf blade Internode Plant height Growing point
/(g L7 length/cm width/mm coarseness/ mm length/cm /em height/cm
5 3. 7T4aA 38 5laA 3. 82bB 1. 54aA 9. 07¢B 5. 14aA
6 3. 68aA 41. 70aA 3. 89aA 1. 16bB 10. 61aA 5. 02aA
7 3. 62aA 39. 29aA 3. 53cC 1 41aA 8 54dC 4. 23bB
8 3. 44aA 42. 41aA 3. 95aA 1. 58aA 9. 57bB 4. 98aA
8

Table 8 Plant characteristics of culture with sucrose and without sucrose

Sucrose concentration

Leaf blade

Leaf blade

Leaf blade 1

nternode Plant height

Growing point

’

KESSEL

CARR(1972)

/(g L71) length/cm width/mm coarseness/ mm length/cm /em height/cm
30 3. 68aA 41, 70aA 3. 89aA L 11aA 10. 61aA 5. 02aA
0 2. 89bB 30. 51bB 3. 75aA 0. 68bB 8 50bB 4. 65aA
( - )/ /% 27. 3 36. 7 37 63. 2 24. 8 8 0
— 0
2.2 4 L 8%, . N
9 s \ ,
’ ’
’ o
. 1704, ;
9
Table 9 Plant characteristics of treatment of pregermination treatment
Leaf blade Leaf blade Leaf blade Internode Plant height Growing point
Treatment
length/cm width/mm coarseness/ mm length/cm /em height/cm
(CK) No pregermination 3. 68aA 41. 70aA 3. 89aA 1. 11bA 10. 61aA 5. 02aA
Pregermination 3. 19bB 39. 86bA 3. 55bB L 21aA 9. 07bA 5. 11aA
( -/ /% 15. 4 16 10. 0 —83 17. 0 —18
’ o
3 (187
’
= —1 [19]
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Culture Technology for Aseptic Seedling of Pumpkin

WU Xixi,ZHANG Enhui, CHENG Yong'an, WANG Gaigai,CAO Lihong, YIN Panpan
(College of Agriculture,Northwest A & F University, Yangling, Shaanxi 712000)

Abstract: The ‘Miben’ pumpkin seeds were used as materials, the influence of seed skin treatment, the
type of membrane treatment, pregermination,the agar and sucrose concentration of culture medium on
germination and tissue culture seedling were studied, for which a serious of indices such as radicle
rate,lateral roots rate,ratio of cotyledon turning green, cotyledon expansion rate and first main leaf
rate were analyzed, and differences of leaf blade length, leaf blade width, leaf blade coarseness,
internode length, plant height and growing point height were measured to obtain the optimum
cultivation system of pumpkin sterile seedling. This best condition of aseptic tissue culture pumpkin
seedling cultivation was researched, to provide support for pumpkin breeding. The results showed
that, the better way for pumpkin seeds to get aseptic seedlings was to peel the seed shell and preserve
seed membrane, the true leaf differentiation appeared the earliest when agar concentration was
5 g+ L7, but the plants gradually appeared vitrified; the comprehensive properties of the sterile
seedlings were optimal when agar concentration was 6 g+ L' or 8 g » L. !;plant germination as well
as seedling early growth and development went the fastest when medium was not added with sugar,
plant late vegetative growth was the most exuberant when added with 30 g « L' sugar. The influence
factors of aseptic culture of pumpkin seedlings were discussed, among which pumpkin seeds were
peeled with membrane intact and sown in MS medium with 6 g » L™! agar and 30 g » L.”! sugar, to
provide support for breeding pumpkin propagation and genetic transformation.

Keywords: pumpkin(Cucurbita moschata) ;seed;tissue culture;germination;aseptic seedling



