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Pollination Characteristics and Pollen Viability
Test of Different Pear Cultivars

ZHAO Ji-wei LI Li PENG Jian-ying XU Jiandeng ZHANG Yu—=ing
( College of Horticulture Agricultural University of Hebei Baoding 071001)

Abstract: Determination on pollen viability of 19 pear cultivars in different storage temperatures were carried
out by testing method of pollens cultured in vitro pollination characteristics of 6 cross combinations and inbred of 15
pear cultivars were also studied. The results showed that addition of boric acid and gibberellin in culture medium
can enhance pollen viability. It was found that Daci pear Bayuehong Whangkeumbae pear pollen abortion assayed
under microscope. In different storage conditions the lower of the temperature the more slowly of the pollen germi-
nation rate dropped lower temperature was suitable for long storage. During process of storage the appearance of
“compelled dormancy of short-term” was exist and with lower temperature forced dormancy recovery time backward
outspread. The average of fruit setting rate of flower and inflorescence of 6 cross combinations were 82.54% and
94.82% and had no significant differences with open pollination. Gold-Nijisseiki could be used as pollination tree
for Ya pear and Xuehua pear also Xuehua pear Ya pear Red D” Anjou and Red clapp’s favorite could be used as
pollination tree for Whangkeumbae. The self-fertile rate of 15 pear cultivars were low and 8 cuitivars included Daci
pear Whangkeumbae Qinfeng Xiuyu Sinsei Xuehua pear and Housui had no selfHfertile rate. In production polli-
nation tree were needed to achieve production demand.
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N N 19 Table 1 Influence of different culture medium for germi-
8 nation rate of 5 pear cultivars (%)
° Culture medium
1.2 Cultivar ©) ® ®
L2.1 X 70.8b 76. 0ab 80.2a
X X ~
81.7b 85. 0ab 87.3a
X X 6
15 83.5b 91.4a 9. 1a
. 87.7b 90. 6ab 94. 6a
1.2.2 81.6b 86. 6a 90. 4a
Average 81.1 85.9 89.3
20°C 5 a 0.05 o 1.3.4.5 ;
1 2.6.7
4°C 4 a stands for significant difference at 0. 05 level. The same as follows. Table
4C 20°C 1 3 4 5 is the difference of horizontal comparison. Table 2 6 7 is the
difference of vertical comparision
° . ®:1% +10% 2:@®+0.01% 3: @2 +0.01% GA,
1.2.3 D:1% Agar + 10% Sucrose @: @ + 0.01% Boric acid @: @ +
° o 10%  0.01% Gibberellin
1% + 0.01% + 0.01%
25C 3h 10 10% 1% .0.01% +0.01%
x4
67.8%
100 11 89. 6%
; 94.6% ( 2)
1 2 4 2 29. 7% ; ~ ~
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Table 2 Comparison of pollen germination rate of different pear cultivars (%)
Cultivar Germination rate Cultivar Germination rate Cultivar Germination rate
0 74. 6¢d 48. 8e
0 94. 1a 90. 5ab
0 87. 4ab 91.9a
80. 2bed 87.5ab 90. 4ab
85. 4abe 89. 6ab 5-6 87.3ab
87.3ab 69. 6d
29.7f 94. 6a
2.3 25%) 10d o 2
2.3.1 3 16
(5 ~10d)
. . . 4 ( .
3
Table 3 Influence of room temperature storage for pear pollen germination rate (%)
( d) Storage time
Cultivar 0 5 10 15 20 25 30 35 40 45 50 55 60
80. 2a 65. 1b 57.2¢ 43.5d 40. 5e 6.7f 4.0g 2.3gh Oh
85.4a 58.7b 45. 8¢ 35.6d 32.0e 4.8f 0.7g Og
87.3a 717.6b 63. 0c 54.8d 51.8d  21.7e¢ 12.8f 9. 3fg 6.6g 1.8h 0.1h Oh
29.7a 12. 60c 18.2b 5.0d 1.9de Oe
74. 6a 57.2c¢ 62.7b 52.2¢ 40.2d 4.8e 2.2e 1.7e Oe
9. 1a 44. 6b 9.3¢ 6. 7cd 4.6d Oe
87.4a 61.3b 53. 3¢ 36.2d 25.8e 2. 8f 0. 6f of
87.5a 75.0b 43. 3¢ 37.9d 34.4d 2.6e 2. 1e 1. 4e 0.6e Oe.
89. 6a 82.5b 53.2¢ 39.3d 36.0d 3.3e 2.9e 2. 0e Oe
69. 6a 26. 2c¢ 37.5b 23.4c¢d  21.2d 7.9e 1.0f 0.9f of
94.6a  89.0b  53.3¢c  46.8d 41.2¢ 11.8f 3.6g 2.1g l.1g Oge
48. 8a 26.2b 23.5b 18. 3¢ 11.0d 2.9e Oe
90. 5a 72.9¢ 78. 1b 71. 8¢ 63. 1d 5.7e 3.0ef  2.4ef of
91.9a 9.7b 4.5¢ 2.2cd 1. 1d 0d
90. 4a 84.2h 84.1b 75.5¢ 51.8d 35.4e 11.8f 9. 6f 3.1g 3.0g 1.5¢ 0.6g Og
5-6 87.3a 57.7b 40. 3¢ 39. 1c 35.8d 7. 6e of
Average 80. 6 56.3 45.5 36.8 30.8 7.4 2.8 2.0 0.7 0.3 0.1 0 0
2.3.2 4C 20
-20C 30 -20%C 15 (
4) . 93.8%)
o 20 o 60d 4°C -
4°C 13 ( 81.3%) 20°C o
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Table 4 Influence of low temperature storage for pear pollen germination rate (%)
4°C (d) 4°C storage time -20C (d) -20%C storage time
Cultivar 10 20 30 40 50 60 10 20 30 40 50 60
78.7a 71.7b 72.1b  75.6ab  73.2ab  71.8b 79.4a 57. 8¢ 66.3b 68.3b 76. 8a 75.2a
82. 8a 70. 2¢ 37.2d  75.8b 79.9ab  77.9b 81.7ab  49.9c 79.0b 84. 8a 83.6ab  82.3ab
85. 8a 79.8b 84.8ab 83.9ab  83.0ab  81.7ab  61.5b 60. 9b 86. 0a 85.3a 84.7a 83.3a
28.3a 27.5ab  26.4abc 25.4abc 24.2bc  23.3c¢ 28.4a 27. 6a 26.7a 26. la 25.9a 25. 1a
73.8a 72.3ab  64.9¢c  70.0abc 68.7abc 67.0bc  63.1b 49.7¢ 72. 1a 71. 1a 70. 3a 68. 4ab
92.9a 72.3d 90.7ab  88.2bc  86.5¢ 84. 6¢ 93. 6a 55.8b 88. 1a 92.7a 91.8a 89. 6a
86. 5a 83. 1a 69.3b  75.8b 73.5b 72.9b 86. 3a 64.3d 78. 8¢ 83.7ab  82.3bc  82.1bc
84.9a 76.5b 84.8a  82.8a 81.2a 80. 8a 66. 4b 55. 1¢ 87. 1a 84.3a 83.2a 82.5a
88. 8a 87.1ab  82.5abc 81.2bc  80.5¢ 78. 8¢ 88.9a 64. 8d 76.9¢ 84.2ab  83.4abc 81.9bc
67.0a 64.4ab  63.7ab 57.3cd 53.0d 61.2bc  68.1a 46.2b 67.9a 65. 6a 63. la 62. la
93.2a 85.9bc 88.8b  87.4b 85.1bc  82.9¢ 55.0b 36.5¢ 92.3a 91.5a 91. 1a 90. 3a
27.6¢ 19.0d 42.0a  39.3ab 37.8b 36.0b 39.2a 30. 6b 42.9a 45.2a 44. 4a 44. 0a
89. 6a 88.5ab  87.3ab 86.4ab 85.9ab  84.2b 71.3b 61.3¢ 89.9a 88.2a 87.9a 86.4a
83.5a 69.2b 56.6¢  64.2b 50.9d 47.6d 66. 3¢ 50.7d 88.0a 84.0a 76. 1b 70. 1¢
89. 5a 82.2b 60. 7¢ 86.5ab 85.9ab  85.0ab  79.0b 77.5b 89. 6a 89. 3a 87. 6a 86. 7a
5-6 81.2a 62. 8¢ 58.4¢  73.3b 71.7b 70.2b 86. 8a 76.9b 84. 1a 82.6ab  81.1ab  80.8ab
Average 77.1 69.5 66.9 72.1 70. 1 69. 1 69.7 54.1 76.0 76.7 75.8 74. 4
2.3.3 5
( 5) Table 5 Influence of ultra low temperature storage for
o 14 pear pollen germination rate (%)
( 87.5%) ( d) Storage time
15 30 ° Cultivar 15 30 45 60
2.4 69.4b  79.5a  78.6a  77.6a
6 N N 70. Oc 79.7h 84. 8a 84.5a
N N N N 86. 4a 65.9b 86. 2a 85.7a
21.0b 29. 1a 28. 6a 27.4a
82.5% 94. 8% X 67.8b 69. 5ab 73.4a 72.9a
72.99 « 93.3a 90. 3a 91.4a 92.9a
87.8%: 70. 6b 86.9a 86. 4a 86. la
77. 6b 86. 7a 86. 0a 85.5a
89. la 88. 6a 87.4a 86. 6a
6 69. 1a 57.9b 58. 8b 68. 0a
° 91. 5a 93.2a 93.0a 92. 5a
2.5 48.3a 37.3b  39.8b  47.9a
15 ( 7 8 90.3a  85.1b  86.2ab  89.1ab
53.3% 88.4a 86.4ab  84.9b 80. 8¢
N N 3 80. 3b 84. 5ab 89. 8a 89. 6a
: 7 5-6 86. 4a 86. 2a 85.7a 85.0a

7 . Average 75.0 75.4 77.6 78.3
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Table 6 Fruit setting rate of cross—pollination ( %)

Cross combination Fruit setting rate Fruit setting rate of o
of flower inflorescence
X 87. 8a 98. 0a o 3
X 83. 8a 94.2a o
X 84.9a 92.9b 3.2
X 84.9a 97.0a N N
80. 1b 100. 0a 3 1
X 81.0a 90. 5b °
81.9a 100. 0a °
x 72.9b 94.0b 4
90. la 100. 0a 2
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Table 7 Fruit setting rate of self-pollination (%)

Fruit setting rate Fruit setting rate of
Self-eross cultivar
of flower inflorescence
Oe Oc
0 0 15 16 17 18
e ¢ N N N

Oe Oc °

4.9bc 7.3b

Oe Oc

8.3a 16. 7a

1. 0de 2. 1c °

5. 9abe 11. 8ab 3.3

0e 0Oc 6 82.5%

Oe Oc ( 20%)

Oe Oc

Oe Oc ; N > N

7. 4ab 14. 8a °

3.9cd 7.7b

5-6 4. 7bhe 7.1b ° 15
20% o
o 15
20% o
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