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Comparison of Berry Set between Flower Clusters Formed on Primary and Secondary Shoots of ‘Kyoho” Grape
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Faculty of Horticulture, Chiba University, Matsudo,Chiba 271-8510

Summary

Differences in berry set between primary flower clusters formed on primary shoots and secondary
flower clusters formed on lateral shoots of ‘Kyoho’ grape were investigated. The set was examined in
relation to:a) developmental stages of florets, pollen, and ovaries, b) activities of pollen tube growth
inhibitors in pistils, ¢) endogenous plant hormones in florets, and d) growth of pollen tube in the pistils.

The sizes of florets and pistils in secondary flower clusters at anthesis were smaller than those in
primary flower clusters. This difference was related to the suppression of cell division in pericarps in
flowers of the secondary clusters. However, there was no significant difference in ovule size. Pollen
from florets of secondary flower clusters was smaller, but the percent germination on agar was higher
than that from florets of primary flower clusters.

The percent berry set, the number of seeded berries per cluster, and seeds per berry in secondary
flower clusters were significantly higher than those in primary flower clusters.

Compared to florets of secondary flowers, the levels of IAA and cytokinin tended to be higher in
florets of primary flower clusters, whereas the levels of GA and ABA were always lower.

Water soluble inhibitors of pollen tube growth in pistils of primary cluster florets were higher than
those in the secondary flowers. Thus, the growth of pollen tubes in pistils of primary flower clusters
was slower than in that of secondary flower clusters, so that no tube reached the micropyles of ovaries
of primary flowers within 24 hr after pollination.

From these findings, we attribute the increase in berry set of secondary flower clusters to : 1) the
low levels of IAA and cytokinin, 2) high concentrations of ABA and GA in florets and pollen tube
growth inhibitors in the pistils.

Key Words: ‘Kyoho’ grape, berry set, primary and secondary flower clusters, pollen tube
growth inhibitors, endogenous plant hormones.
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«—Added IPA as internal standard

Organic solution Aqueous solution
«Added 0.1M phosphate buffer (pH8.0)
«Evaporated in vacuo

Aqueous solution

«—PVPP column chromatography
«Sep-Pak C,4 cartridge chromatography
IAA, ABA and IPA fraction

«—Extracted with diethyl ether including
0.02% butylhydroxyltoluene at pH 2.5

—Extracted with EtOAc at pH 2.5

Organic solution

—Extracted with 0.1M phosphate
buffer(pH8.3)

Organic solution Aqueous solution

—Extracted witt
EtOAc at pH2

I

Organic solution

Aqueous solut

Organic solution
|¢—Evaporated in vacuo
Aqueous solution

«—Extracted with n—-BuOH at pH8.0

Aqueous solution

«—PVPP column chromatography
«Sep-Pak C,gcartridge chromat
«Sepralyte DEA column
Gibberellin fraction

—lon exchange (dowex 50w) column

chromatography
Cytokinin fraction

Fig. 1. Procedure for extraction and purification of endogenous plant hormones. MeOH:methanol, n - BuOH: n-
butanol, EtOAc:ethylacetate, ABA: abscisic acid, IAA:indole -3 - acetic acid, IPA:indole-3- propionic

acid, PVPP:polyvinylpolypyrrolidone.
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Table

1.

secondary flower clusters of ‘Kyoho’ grape.

Sci ence (JSHS)

[ SN S S = T 5 T

Morphological observations of florets at anthesis and rates of set berries and seeded berries in primary and

Primary flower cluster Secondary flower cluster Significance
Pollen : diameter ( ¢ m) 339 02 295+ 0.3 **
germination rate (%) 265= 5.6 365 1.3 *x
rate of pollen stained with acetocarmine (%) 94.0= 42 96.0* 28 NS
Floret : fresh weight (mg) 11.5= 06 55 02 **
Pistil : length (mm) 29+ 0.0 21%f 00 i
width (mm) 1.6 0.1 1.0t 01 **
Ovary wall at the equatorial part: thickness ( £z m) 301.5 =158 261.0 = 11.2 **
no. of cell layers 233+ 1.8 188 £ 0.9 **
cell size ( um) 129+ 19 138+ 23 NS
Septum at the equatorial part: thickness ( zm) 2402 =194 2583 = 68 *
Ovule : length ( £zm) 7523 £ 158 741.1 = 13.7 NS
width ( zm) 313.1 £ 14.6 2994 = 125 NS
No. of florets per cluster 1732 £ 9.6 137.7 = 185 **
No. of set berries per cluster 191= 15 47.0= 3.1 **
Rate of set berries (%) 11.0= 55 341 72 *x
Rate of seeded berries (%) 350 57 715+ 95 **
Berry distribution by seed number (%)
0 650= 5.7 285 42 **
1 299 = 46 30.7 £ 11.1 NS
2 48= 1.7 28.5*10.5 **
3 03= 02 10.1 = 58 **
4 0.0 0.0 22= 08 **
NS, *,** Nonsignificant or significant at P=0.05 or 0.01, respectively.
E 20 A R 12 B
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Days before anthesis Days before anthesis
Fig. 2. Changes in the levels of plant hormones detected in florets before anthesis in primary and secondary

flower clusters of ‘Kyoho’ grape. @ :Primary flower cluster, O :Secondary flower cluster, A:GA- like
substance, B:IAA, C:Cytokinin - like substance, D:ABA.
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Table 2. The number of pollen tubes reaching each part of styles and ovaries of florets in primary and
secondary flower clusters of ‘Kyoho’ grape.

Hours after pollination

24 48 72
Primary Secondary Signifi- Primary Secondary Signifi- Primary Secondary Signifi-
flower cluster flower cluster cance  flower cluster flower cluster cance  flower cluster flower cluster  cance
Style
Upper 178 =75 13.0£ 78 NS 11.1 = 8.6 107 =24 NS 192 =98 15.7=8.9 NS
(100Y (100) (100) (100) (100) (100)
Middle 10.6 = 3.4 80*46 NS 7.0=6.2 9.0x£28 NS 87=29 11.6 = 2.8 NS
(59.6) (61.5) (63.1) (84.1) (45.3) (73.9)
Base 5020 55%35 NS 48 =37 75+27 * 79=32 81=24 NS
(28.1) (42.3) (43.2) (70.1) 41.1) (51.6)
Ovary
Upper 30=04 45=26 NS 32x28 6.2+23 ** 64L22 68=24 NS
(16.9) (34.6) (28.8) (57.9) (33.3) (43.3)
Middle 1.5+03 24=19 NS 24122 5021 ** 3217 53=28 **
8.4 (18.5) (21.6) (46.7) (16.7) (33.8)
Base 0.0x=0.0 14 =06 ** 1.6 1.5 40=*=21 ** 1.8£09 43=25 *x
()] (10.8) (14.4) (37.4) 9.4) (27.4)
Micropyle” 0.0+ 0.0 0602 ** 0504 22=138 ** 08+04 23=16 *x
0) (4.6) 4.5) (20.6) 4.2) (14.6)

“ Value in parenthesis is the percentage of number of pollen tube at upper of style.
¥ Number of ovules reached at micropyle by a pollen tube.
NS, *, ** Nonsignificant or significant at P=0.05 or 0.01, respectively.
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3 —ERBLU_ERTEHOBT LVAOIERE Fig. 3. Relative activities of pollen tube growth inhibitors
& extracted with water from pistils of primary and secondary
ANTLSH 24, 48, T2WERItH 0 —Fhy & “Fri (LR O flower clusters of ‘Kyoho’ grape. Extracts from 1g of
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