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Mechanism of cleistogamy in' Kyoho’ grape
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Abstract In order to understanding the mechanism of cleistogamy of' Kyoho' grapevine, we observed the relation of
female gametophyte development with that of male, rate of pollen germination and rate o fruit set by the hand-pallina-
tion in pre-anthesis, pollen-tube growth in the pistil and fruit set during cleistogamy. The results showed that female ga-
metophyte developed more slowly than male gametophyte. However, both finished their development at 4 and 2 days
respectively before blooming. It was also found that a few pollen germinated at 5 days before anthesis and then in-
creased. The germinating rate o pollen was 14. 8 % at 3 days before anthesis, but increased to 22. 7 % at anthesis.
The low rates o fruiting due to hand-pallination, 3.2 % and 4. 59 % at 2 and 3 days respectively before anthesis, indi-
cated that both palen and pistil developed well in either structure or physiology, which made it possible for cleis-
togamy. Under the condition of populated cleistogamy, embryo sac structure could develop well. There was little dif-
ference in the numbers of pollen tube, style, ovary , micropyle in pistil and fruit set by clistogamy and natural pallina-
tion. It was thus suggested that Kyoho' grapevine belonged to preanthesis cleistogamy. Pseudocleistogamy might oc-
cur at the condition which was not suitable for flowering. Pseudocleistogamy might not be the main reasons for low fruit-
ing rate. The structure development and physiological natures of both female and male gametophytes could be related
to the low fruiting rate, which might be the strategy for them to adapt environmental conditions as well.
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Table 2 Viahility and germination of pollen grain at different developing stagesof Kyoho grapevine
/d M m | % ! % M m

6 0.29+0.04 87.6+£9.10 0+0 0+0

5 0.28 +0.06 91.0+4.37 1.3+2.2 3.8+3.10

4 0.31+0.10 90.8+10.30 5.2+3.2 9.6+1.29

3 0.30+0.03 90.6+8.70 14.8+5.3 38.1+15.10

2 0.31+0.07 91.5+5.82 15.0+4.5 52.3+21.20

1 0.32+0.05 94.0+4.18 22.5+5.6 95.6+19.40

0 0.30+0.04 94.7+7.25 22.7+4.4 83.7+28.70
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Table 3  Fruiting rates st by pollination and preanthess cleistogamy at different growing stagesin Kyoho grapevine
/d
! % | % ! %

4 0 0 88.2+23.5 0 0
3 0 0 67.3+17.8 2.2%0.9 3.20+1.89
2 6.0+3.9 0 81.6+16.2 3.8+x1.2 4.50+1.67
1 36.7+12.8 9.2+4.7 78.6+20.9 7.9+1.7 9.95+4.31
0 55.2+9.7 18.3+11.2 65.4+24.6 8.5+0.8 12.8+4.77




30

2007 12

,

N
)

Wiy aa
s & o0
‘30‘

1
Fig.1 Corrdation of the devdopment of male and female gametophytiesin Kyoho grgpevine
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Fg.2 Showing the pollen germination preanthess cestogamy pollen tubes growth in ovaries and
cdegogamy in* Kyoho' grgpevine
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Table4 Number of pollen tubes reaching each part of styles and ovaries of floretsin
ceistogamy and sdf pollination of Kyoho grapevine
/h
24 48
10.82+0.82 11.33+1.70 16.33+2.26 18.73+2.35
7.67%£0.94 6.02+0.82 14.33+3.30 16.03+1.76
5.04+0.82 4.5+0.69 7.67+1.24 10.76+1.24
3.35+0.41 2.67+0.47 5.20+2.11 7.22+1.38
1.56+0.33 1.47+0.94 3.26+1.81 5.20+1.17
0.45+0.23 0.64+0.35 1.54+0.82 2.82+1.83
0.0+0.0 0.0+0.0 0.55+0.37 1.08+0.68
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