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Abstract

Poor coloration reduced berry quality and market value of summer crop in ‘Kyoho’
table grapes produced with a double cropping system. Girdling at véraison can promote
berry coloration and total soluble solid content but the practice might also reduce
carbohydrate reserves and leaf photosynthesis rate (Pn). The effect of girdling on berry
quality, and the potential negative effects on winter crop as well as leaf photosynthesis
in ‘Kyoho’ grapevines were assessed in this study.

The result showed that early. fruitipg §h0?t giréling did not improve berry diameter,
fresh weight, or dry weight. On the oth,elr hg?d: arm gird}ing at véraison increased
dark-color berry number. Berry size, TjSIS and tai’t'ar_jc -acid concentration were not
affected by girdling. In addition, carbohydrate and starch content in fruiting shoot and
growth rate of winter crop shoot didn’t affected by girdling practiced at véraison.

Leaf Pn were reduced by shoot girdling 7 to 33 days after treatment. Pn of both
girdled (G) and control (CK) vines declined throughout the experiment period.
Differences of T mmol and gs between CK and G were significant 13 to 18 days after

treatment. The result indicated that reduction in Pn of girdling grapevine was not

associated with stomatal closure but non-stomatal components .
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Figure 2-1. Shoot girdled with a width of 5 mm and depth of 2 to 3 mm at fruit set (A ).
Arm girdled at 5 cm from the trunk at véraison; the width and depth were 5 mm and 2 to

3 mm, respectively (B)
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Figure 2-2. Healing condition of girdled arms at 0 day (A ) ~ lldays (B) ~ 18 days (C) and 25 days (D) after treatment in ‘Kyoho’ grape.
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Figure 2-3 The effect of girdling at fruit set stage on berry diameter in
‘Kyoho’grape. Two vines were girded on fruiting shoots on 25 April
2008. Berries were harvested on 11 July and 21 July. Vertical bars
represent standard errors (S.E.). Student’s t-test was used to compare

berry diameter. Differences were considered statistically significant at P
=0.05.
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Figure 2-4 The effect of girdling at fruit set on berry fresh weight (A) and dry
weight (B) in ‘Kyoho’grape. Two vines were girded on fruiting shoots at fruit
set 25 April 2008. The grapes were harvested on 11 July and 21 July. Vertical
bars represent standard errors (S.E.). Student’s t-test was used to compare berry

fresh weight and dry weight. Differences was considered statistically
significant at P =<0.05.
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Figure 2-5 The effect of girdling at véraison on berry width in ‘Kyoho’grape.

Six vines were girded on one randomly selected arm at véraison on 16
June 2008. The grapes were harvested on 11 July and 21 July. Vertical
bars represent standard errors (S.E.). Paired t-test was used to compare
berry diameter. Differences was considered statistically significant at P
=0.05.
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Figure 2-6 The effect of girdling at véraison on berry fresh weight in
‘Kyoho’grape. Six vines were girded on one randomly selected arm at véraison
on 16 June 2008. The grapes were harvested on 11 July and 21 July. Vertical
bars represent standard errors (S.E.). Paired t-test was used to compare berry
weight. Differences was considered statistically significant at P =<0.05.
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Figure 2-7 The effect of girdling at véraison on total soluble solids content
(°Brix )in ‘Kyoho’grape. Six vines were girded on one randomly selected arm
at véraison on 16 June 2008. The grapes were harvested on 11 July and 21 July.
Vertical bars represent standard errors (S.E.). Paired t-test was used to compare

Total soluble solids content. Differences was considered statistically significant
at P =0.05.
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Figure 2-8 The effect of girdling at véraison on titratable acid content in
‘Kyoho’grape. Six vines were girded on one randomly selected arm at véraison
on 16 June 2008. The grapes were harvested on 11 July and 21 July. Vertical
bars represent standard errors (S.E.). Paired t-test was used to compare tartaric
acid content. Differences was considered statistically significant at P <0.05.
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Figure 2-9 The effect of girdling at véraison on color index of ‘Kyoho’grape.
Six vines were girded on one randomly selected arm at véraison on 16 June
2008. The grapes were harvested on 11 July and 21 July. Vertical bars
represent standard errors (S.E.). Paired t-test was used to compare color index
value. Differences was considered statistically significant at P = 0.05.
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Figure 2-10 The effect of girdling at véraison on the percentage of each color
index value in ‘Kyoho’grape. Six vines were girded on one randomly selected
arm at véraison on 16 June 2008. The grapes were harvested on 11 July and 21
July. Vertical bars represent standard errors (S.E.). Paired t-test was used to

compare the percentage of each color index value. Differences was considered
statistically significant at P <0.05.
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Table 1. Effects of girdling at véraison on bunch weight, yield, and leaf to fruit ratio in

‘Kyoho’ grape.

. ) ) Leaf to fruit ratio
Cluster weight (g) Yield (kg/vine)

(cm”g")
G 201.6 9.6 30.30
CK 194.5 5.0 46.25
paired t-test N.S.* N.S. N.S.

* N.S. indicates non-significant.
Six vines were girdled on one of two arms at véraison by a saw on June 16, 2008. Fruits

were harvested on 11 July and 21 July. The leaf areas were calculated by the following
equation. Y = -0.0164x* + 28.766x - 287.89, R* = 0.98.

Y = Leaf area, x = shoot length..

Paired t-test was used to compare bunch number, bunch weight, yield and leaf to fruit
ratio. Differences were considered statistiecally:significant if P =0.05.

P rlillE :'
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Figure 2-11 The effect of girdling at véraison on total soluble sugar (A) and
starch( B ) of different type of shoot in ‘Kyoho’grape. Six vines were girded on
one randomly selected arm at véraison on 16 June 2008. The grapes were
harvested on 11 July and 21 July. Vertical bars represent standard errors (S.E.).
Paired t-test was used to compare TSS and starch content. Differences was
considered statistically significant at P =<0.05.
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Figure 2-12 The effect of girdling at véraison on shoot length in the following

season in ‘Kyoho’grape. Six vines were girded on one randomly selected arms

at véraison on 16 June 2008. The grapes were harvested on 11 July and 21 July.

Bud forcing were treated on 29 August and started to measuring shoot length

on 13 September. Vertical bars represent standard errors (S.E.). Paired t-test

was used to compare shoot length. Differences was considered statistically
significant at P =<0.05.
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2.8 Abstract

Poor coloration due to over cropping or high temperature reduced berry quality and
market value of the summer crop in ‘Kyoho’ table grapes (VitisviniferaL. x V.
labrusca Bailey) produced with a double cropping system commercially adopted in
subtropical warm areas. To evaluated the effects of girdling on berry color, quality, and
return growth of grapevines in such environment, 5-year-old ‘Kyoho’ grapevines on
Teleki 5C (V. berlandieri x V. riparia) rootstocks were either girdled on the base of
fruiting shoots at fruit set or on the base of main arms at véraison. Early fruiting shoot
girdling did not improve berry diamete;j, ffesh;wxeiéht, ot dry weight. On the other hand,
arm girdling increased dark-color berry IIlug‘:‘;’:‘t‘)e?r but berry size, TSS or tartaric acid
concentration was not affected by'gg'irdiiilg. Carbloh}{dr-ate and starch content in fruiting
shoot didn’t affected by girdling practiced at véraison. Negative effects of girdling such
as reduced return growth were not significant in this experiment. It appeared that

carbohydrate reserves in the girdled fruiting shoot for winter crop were sufficient for

return growth.

Key words : double cropping , girdling, fruit quality, carbohydrate
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rate, Pn (umol CO,- m2s )) F i % & (stomatal conductance, gs(mmol H,O m>
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R A i1
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AR PR EEESF (Pn) ~ F 3 H R (gs) ~ £ wie I COy ik
B (C) ~ 4 & (Tmmol )& ka4l *scfﬁ (WUE ) 1 Sigma Plot 10.0 software
( Systat Software Inc, San Jose; C_alifprn@,a) BT B T Aot % L (standard

error) X ik 5 S E o flr Stidents trestt FASE I b E ¢ F R B
| I

B P<0052%%4L28 -

AR IZw G CK 2 k&0 SARFAPIT K & 8% 50 4 € STk R 3
du i B 4e 0 kR iE 800 3 1000 pmol'm™s™ BF - %k & 1% i 4 Flbpfo o g2
Pn 4 % 10.4 umol COym™s™ (8] 3-2A) o T %] A2 {5 2 % » &k & 1000 pmol-m™>-s™
THoCKZ2 Gkt an i 1122 102 umol COym™s! 2l # kg T -G
P2k 2 (F i s K CK 409 1 umol COym™s™ > 2 5 @ g% 4 B

(B 3-2B)-7k %] 18 p #4097 Hth2 % & (£ # F 357 155 CK ** 1000 pmol-m™s’!
kg BTk LT F F L 7.2 umol CO,ym?2s'» @ G % 42 pumol COymZsts &t
BRRET G2 kS iE g FIHEFMA CK] 2 2umol COrm™s™ (e k5 B 4% K

B RS ITr @ F 2 LpEA% ] (B 3-2C) o mJdZ33 pfé 0§
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Fig 3-2. Effects of PPFD on net photoéynthesis rate (Pn) in ‘Kyoho’ grapevines one
day before treatment (A), and 2d (B), 18d(C), 33d(D) after girdling. Shoot of
one-year-old ‘Kyoho’ grapevines was girdled with a sharp knife on 29 Nov. 2008.
The leaf gas exchange of ‘Kyoho’ grapevine were measured during 9 to 11 am
every 7 to 10 days. PPFD and CO, were hold on 1000 pmol'm™s™ and 375 ppm
respectively, n=6. Vertical Bars represent standard errors (S.E.). Student’s t-test were
used to compare Pn. Different were considered statistically significant at P =<0.05.
Regression are (A) G,Pn=10.2762(1-exp(0.0048X))(r*=0.98, P<0.0001), CK, Pn =
10.3099(1-exp(0.0047X))(r*=0.99, P<0.0001), (B) G, Pn = 10.4488 (1-exp(0.0035X))
(r*=0.96, P<0.0001), CK, Pn = 11.3717(1-exp(0.0035X))(r*=0.94, P<0.0001), (C) G,
Pn=4.4743(1-exp(0.0034X))(r*=0.75, P<0.0001), CK, Pn = 7.4067 (1-exp(0.0038X))
(r’=0.88, P<0.0001), (D) G, Pn=3.8115(1-exp(0.0089X))(r*=0.91, P<0.0001), CK,
Pn=4.8830(1-exp(0.0068X))(r*=0.93, P<0.0001).
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FHBRE S 2 k&b qfrghe 5 K] 400 2 600 pmolm™s! > @ CK 2 G 2% %k & i
% 482 38umolCOym™s™ » & 2@ 4 B L A%k%E (P<0.002)
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%ﬁﬁ%ﬁﬁi%ﬁﬁ$%§ﬂ%&§%ﬂ§ PO R R L
BoEaRis 13 p 1 18 P rCK2EATES "L%Ji % 1.3 mmol'm™s” 2 0.09 mmol

-

H,Om?>s' » G 2 & # % CK & 70%;"”»"“ A MY LR (P=0.02)
IT.

Fd2 25 P ofS RIR R B AT ~‘4‘£ |4L%}§F’“‘1lﬁ§«ﬁ%‘*é£_ﬁ

Tl H R A ) RS R 2 353 (Rl 3-3D) - & ez fEga-kix Tl
* e ¥ AR P BN BT ' 789 umole CO,/ mmol H,O *# £ 4 pmole CO,/ mmol
HO =+ 2 GECKF2ZLE EbH4 d FHLalFLER -

BRJR2 R e B F CRER (C) ARERPFP T ARFLE ¥ e
WEHLARFAPT > A AFLT AL 20 P B A ez Ci3a 200 X 250 ppm 2
B RIERFHB 20 p {8 S d®2 CGRFHRA > B DFE%RS L PFIZ421E 300
ppm v A H O E S ARG e B2 Z §F LR S5 R T v 2 48

oo

35 ik

gr k3R S AP 0 § F 4 C3 Al4E 4 (Flore and Lakso, 1989) - & £ #2 1
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Fig 3-3. The effect of girdling on net photosynthesfé rate, Pn (A), transpiration, T mmol
(D), stomatal conductance, g (C), and water-use efficiency, WUE (D) in
‘Kyoho’grapevines. Shoot of one-year-old ‘Kyoho’ grapevines was girdled with a sharp
knife on 29 Nov. 2008. The leaf gas exchange of ‘Kyoho’ grapevine were measured
during 9 to 11 am every 7 to 10 days. PPED and CO, were hold on 1000 pmol-m™s
and 375 ppm respectively, n=6. Vertical bars represent standard errors (S.E.). Student’s

t-test was used to compare Pn, Ci, g, T mmol, and WUE. Differences was considered
statistically significant at P =0.05. Data were divided by the value of CK.
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3.8 Abstract

To document the effect of girdling on leaf gas exchange in‘Kyoho’ (Vitis vinifera
L. x V. labrusca Bailey ‘Kyoho”) grapevines, leaf net CO, assimilation rate (Pn),
stomatal conductance (gs), intercellular CO, concentration (C;), transpiration (T mmol),
and water-use efficiency (WUE) were measured on 1-year-old, pot grown ‘Kyoho’
grapevines. Shoots were girdled at the base of shoot on 20 Nov. 2008. Leaf Pn of
girdled grapevines was 22% less than CK 7d after treatment. Leaf Pn of both girdled
and control vines decline throughoutithe experiment period. It appeared that decrease of
leaf Pn in all vines was caused by;leaf qgil}g a?Q th;t decline of environment temperature.

The difference of T mmol and gs between C:I“( ;énd Gawere significant on 13 to 18 days
after treatment. However, C; and WUE were'no zlifchted by girdling. The data indicated

that reduction in Pn of girdling grapevine was not associated with stomatal closure but

non-stomatal components .

Key Word : girdling, photosynthesis, grapevine, feedback inhibition
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The leaf areas were calculated by the following equation. Y = -0.0164x” + 28.766x
- 287.89, R* = 0.98. Y = Leaf area;x .= shoot length..
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