Protected Horticulture and Plant Factory, Vol. 23, No. 3:256-261, September (2014) pISSN 2288-0992
DOI http://dx.doi.org/10.12791/KSBEC.2014.23.3.256 elSSN 2288-100X

HIZFR AlEREioM QIE32, T2A17] | SESENIL
ETizhel ~—Ih%=1 M BIAISMO| O|X|E Lt
24 . O|AkE{4*

ez 75 ;laglq] A}, 2t FyEst e st
PR e171ee), vl STl e T
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Agent on Seed Formation and Fruit Quality in the Shelter
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Abstract. This study was carried out to determine the effect of the artificial pollination on fruit set, seed formation
and fruit quality in kiwifruit and to confirm the effective pollination time for optimal fruit set in the shelter green-
house cultivation. Also, the effect of artificial pollination practice by the pollen diluent solution was tested. By artifi-
cial pollination, fruit set, seed formation, and fruit quality was improved both in the open field condition and in the
shelter greenhouse cultivation. In order to find the effective pollination period (EPP), artificial pollination was car-
ried out every day until 7 days after full bloom. Number of seeds and fruit set rate and fruit growth of kiwifruit were
no significantly different until 4 days after full bloom (DAFB), but, those of kiwifruit from 5 DAFB significantly
decreased. Consequently, the effective pollination period of kiwifruit in the shelter greenhouse was 4 days after full
bloom. Also, artificial pollination by the pollen diluent solution was showed the similar fruit set and fruit quality
compare to that by lycopodium powder. Accordingly, artificial pollination by the pollen diluent solution should be
very effective practice for labor saving in kiwifruit cultivation.
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Table 1. Effects of cultivation types and pollination methods on fruit set, seed number, fruit size, and L/D ratio of ‘Hayward’ kiwifruit at

30 days after pollination.

Treatment Fruit set” Seed number Fruit size (mm) L/D
(%) (No - fruit™) Length Diam. ratio
Open pollination 82.7b” 671b 37.4a 30.8a 1.21c

Open field o
Hand pollination 93.2a 993a 43.5a 32.9a 1.32b
Open pollination 3.lc 45¢ 25.2b 23.3b 1.08d

Net house

Hand pollination 96.9a 980a 46.8a 33.1a 1.41a

“Data are means of three replicates per treatment. Each replication was pooled from three trees.
YMean separation within columns by Duncan’s multiple range test at 5% level.

Table 2. Effects of cultivation types and pollination methods on fruit quality of ‘Hayward’ kiwifruit at harvest time.

Treatment Fruit weight” SSC Firmness Acidity
(2 (%) (N) (7o)
Open pollination 77.2¢” 14.1b 7.68a 0.98a
Open field o
Hand pollination 86.5b 14.5ab 7.16a 0.82ab
Open pollination 24.9d - - -
Net house o
Hand pollination 97.0a 14.8a 7.55a 0.73b
“Data are means of three replicates per treatment. Each replication was pooled from three trees.
YMean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Changes in fruit set (A) and seed number (B) of ‘Hay-
ward’ kiwifruit as affected by artificial pollination at 0, 1, 2, 3,
4, 5, and 6 days after full bloom (DAFB). Data are means of
three replicates per treatment. Each replication was pooled from
three trees. Mean separation within columns by Duncan’s mul-
tiple range test at 5% level.
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Fig. 2. Changes in fruit size (A) and L/D ratio (B) of ‘Hayward’
kiwifruit as affected by pollination at 0, 1, 2, 3, 4, 5, and 6 days
after full bloom (DAFB). Data are means of three replicates per
treatment. Each replication was pooled from three trees. Mean
separation within columns by Duncan’s multiple range test at
5% level.
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Fig. 3. Changes in fruit weight (A), firmness (B), soluble solid
content (C), and acidity of ‘Hayward’ kiwiftuit as affected by
pollination at 0, 1, 2, 3, 4, 5, and 6 days after full bloom
(DAFB). Data are means of three replicates per treatment. Each
replication was pooled from three trees. Mean separation within
columns by Duncan’s multiple range test at 5% level.
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Fig. 4. Representation of fruit shape and seed development of ‘Hayward’ kiwifruit as affected by pollination time. Hand pollination time
(A: full bloom; B: 1 DAFB; C: 2 DAFB; D: 3 DAFB; E: 4 DAFB; F: 5 DAFB; G: 6 DAFB).

Table 3. Comparison of fruit set, seed number, fruit size, and L/D ratio of ‘Hayward’ kiwifruit as affected by Lycopodium powder and
pollen diluent solution as a pollen diluents of hand pollination at 30 days after pollination.

it set” Fruit size (mm
Treatment” an;set Se(?go?flrl Lrilger Length ¢ D)iam. L/D ratio
Lycopodium powder 93.2 991 48.9 34.8 1.41
Pollen solution 93.8 979 50.1 35.0 1.43
Significance® ns ns ns ns ns

“Hand pollination with addition of lycopodium powder; Hand pollination with addition of pollen diluent solution.
*Data are means of three replicates per treatment. Each replication was pooled from three trees.
*Mean separation within columns by T-test at 5% level.

Table 4. Comparison of fruit quality in ‘Hayward’ kiwiftruit as affected by Lycopodium powder and pollen diluent solution as a pollen
diluents of hand pollination at harvest time.

Treatment” Fruit wt SSC Firmness Acidity
(& (Brix) N) (%)
Lycopodium powder 97.0 14.5 7.46 0.78
Pollen solution 98.5 14.4 7.36 0.72
Significance” ns ns ns ns

“Hand pollination with addition of lycopodium powder; Hand pollination with addition of pollen diluent solution.
YData are means of three replicates per treatment. Each replication was pooled from three trees.
*Mean separation within columns by T-test at 5% level.

I

Eria) a2 BiEfolg 0|8% o

oA
= —O

H

g Qg4 A7k Mgl Hlsle] sdstelo] el
AGEE APEUAR AP AEAZ o83 sl AUTKTable )

A99} FEAREQ) HEALAS ol§F A9E Wn ot FuIAAR WS olgejdE FAe He
9 W HHhe, FAG 2 AGAGe] oIk Ueht  sh FA] Gl 27] W] sk il 80-90%2
#) Sch(Table 3). b7l ekl A 3¢ Shistibl 8

e GBS SHEPA HE B3 % L A Aok she A4S o580 FuHcie 2 Bet
HUEE Ao Lokl BSchTable 4). AF48E o040 AT FLALNE ol5d Fo] FH
she] angke NSl Hlsl] sRdEe] Bete A2l wpel @ 5 92 Zoldt.

Al - AESH, M23d XM3& 20144 260



017g§ .

=

Table 5. Comparison of pollination efficiency of ‘Hayward’ kiwi-
fruit as affected Lycopodium powder and pollen diluent solu-
tion as a pollen diluents of hand pollination.

et Upelpllen Vg o
Lycopodium powder 542 15.20
Pollen solution 816 1.51
Significance” * **

“Hand pollination with addition of lycopodium powder; Hand pol-
lination with addition of pollen diluent solution.

"Data are means of three replicates per treatment. Each replica-
tion was pooled from three trees.

*Mean separation within columns by T-test at 5% level.
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