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Analysis of Pollen Tube Growth Difference Between Self and Cross-
pollination of Camellia hainanensis

YU Zhaoyan, GONG Han, XU Yufen, LIU Yanju, WU Kunlin, CAO Qiulin, JIA Xiaocheng*

Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339, China

Abstract: Camellia spp. is an important woody oil in China, which plays an important role in ensuring national grain
and oil security. Previous studies showed that the self-incompatibility of Camellia spp. may be one of the important
reasons for the low seed setting rate. In this study, fluorescence microscopy and morphological observation were
adopted. C. hainanica Reyan 2 and Reyan 3 were used as the material, and the self-cross and hybrid combinations were
Reyan 3xReyan 3, Reyan 3xReyan 2, respectively. Samples were collected after self-cross and cross-pollination. The
difference of pollen tube growth between the two groups was compared by fluorescence microscopy. The results showed
that there were different degrees of curvature at the front end of the stigmas, the number of stigmas ranged from 3 to 5,
and the pistil length was slightly larger than the stamen length. The length of pistil was positively correlated with the
number and length of stamen. The single flower opening lasted for 5—8 d, and the time of pollen dispersal overlapped
with the time of stigma receptivity. Pollen tube fluorescence observation showed that the growth rates of autocross and
outcross pollen tubes of Reyan 3 Camellia hainanica were roughly the same in the early stage, and the growth rates of
both reached the peak within 12-24 h after pollination. After 36 h, the growth length of hybrid pollen tube exceeded that
of autocross pollen tube until it grew into ovary. 48 h after pollination, both inbred and outbred pollen tubes could reach
the base of the style, and it was observed that the outbred pollen tubes could enter the ovary, but the growth rate of the
inbred pollen tubes slowed down until the growth stopped at the base of the style near the ovary. The results would pro-
vide a theoretical basis for the variety configuration and efficient cultivation of C. hainanica.
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Tab. I Morphological index of C. hainanensis
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Fig. 1 Morphology of anther and stigma of Reyan

C. hainanensis
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Tab. 2 Correlation analysis of flower morphological
indexes of C. hainanensis

e i MR WK AR
Index Number of  Length of Length of Quantity
stamen stamen pistil pollen
TS5 1 0.708" 0.538" 0.510"
MRS 1 0.788" 0.349
HERE K 1 -0.174
e &= 1

He TERARWEEML (P<0.01)

Note: ~" indicates extremely significant correlation (P<0.01).
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Fig. 2 Single flower flowering process of C. hainanensis
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Tab. 3 Dynamic change of stigma acceptability of C. hainanensis
FFAE H Y ##H FIEY K JFAEJ5 K%L Days after flowering
Date of flowering Appear white ~ Flowering day 1d 2d 3d 44 5d 6d 7d
P15 3 3 3 3 3 2 2 1 1
PR 25 3 3 3 3 3 2 2 1 1
R 35 3 3 3 3 3 2 2 1 1

T RPEFRoR LR, 3 Akm, 2 kKR, 1 iR,

Note: The numbers in the table indicate the strength of stigma receptivity, 3 is strong, 2 is not so strong strong, and 1 is weak.
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Fig. 3 Pollen tube growth of Reyan self-pollination at
different pollination times
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Fig. 4 Pollen tube growth of Reyan cross-pollination at
different pollination times
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Fig. 5 Comparison of length and speed of pollen tube growth between self-pollination and cross-pollination
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