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EFFECT OF PRE- AND POST-BLOOM GA,
APPLICATIONS ON, THE GROWTH AND -
DEVELOPMENT OF ‘YAGHOOTI' GRAPES

E. Tafazoli and M. Khosh-KhuiZ

ABSTRACT

Pre-bloom application of GA_ re-
duced the number of berries of
'Yaghooti', Vitis vinifera L.,
grapes, whereas post-bloom appli-
cation did not affect fruit set,
although it greatly increased
cluster weight by producing large
and elongated berries. ca acted
as a fruit thinning agent when
applied in the pre-bloom stage
of growth and as a growth stimu-
lator when applied post-bloom.
The effect of GA_ seemed to be
due-to its action on the ovule
rather than pollen.
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There are reports of successful experiments carried out to

enlarge the berry size of seedless grapes by mechanical or

chemical means. Girdling has long been shown to be effec-

tive (6). Growth regulators such as some auxins (4-chloro-

phenoxyacetic acid, 4-Cpra), cytokinins, and GAB have also

influenced this character (7, 8

95+ A 15a303T,

Kuykendall et ai. (7) and Meynhardt and Ginsburg (8)
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reported that the berry size of 'Thompson Seedless' and

'Black Corinth' grapes were increased by GAB application.

Reports are also available on the effect of GA3 on the

number of berries per cluster. Tafazoli (9) showed that

application of 25 ppm of GA3 at 50% bloom resulted in re-

duction of number of berries per cluster. The present ex-

periments were undertaken to study the effects of different
concentrations and time of GA3 application on berry size of

'Yaghooti' grapes, a stenospermocarpic cultivar of Vitis ¢
vinifera L., in view of the current interest in improving

fruit growth with gibberellin.

MATERIALS AND METHODS

Two separate experiments were conducted at the Kooshkak
Agricultural Experiment Station of the College of Agri-
culture of Shiraz University, 85 km north of Shiraz, Iran
in 1980. Six-year old 'Yaghooti' vines were head-pruned in -
the previous winter to four canes, each having 8 buds. 1In
the first experiment, applications of GA, at concentrations
of 0, 25, 50,and 100 ppm were applied to foliage and
clusters one week before calyptra fall. In the second
experiment, concentrations of 0, 250, 500, and 1000 ppm GA3
were applied to another set of plants when 75% or almost
all calyptras had fallen. Tween 80 at 0.1% was used as a
wetting agent and plants were sprayed to the point of run-
off. The experiments were laid out each in a randomized
complete block design with four replications. There were ’
5 plants in each replication. Data were analyzed statis-
tically and means were compared using Duncan's multiple
range test (4).

The number of clusters were adjusted to 17 per vine prior
to the beginning of the experiments. Plants were harvested
after 17 weeks when the fruits were mature and the follow-

ing measurements were taken: cluster weight, number of
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berries per cluster, average berry weight, berry volume,
number of shot berries, berry }ength/width ratio, yield,
soluble solids, and acidity. Cluster volume was evaluated
by inserting the cluster in a given volume of water and
measuring the volume increment. A hand refractometer was
used to measure soluble solids. Acidity was determined

by diluting 10 ml of the juice to 50 ml with distilled
water and titrating with 0.133 N NaOH. Phenolphthalein was
used as an indicator. The results were expressed as grams
of tartaric acid per 100 ml of juice (3). Pollen grains
were germinated on orchid agar to test pollen viability.

RESULTS

In pre-bloom application of GAB’ yield per plant, average
cluster weight, number of berries, and shot berries per
cluster were reduced when compared with untreated control
(Table 1). Reductions occurred in the characters mention-
ed proportionately with increased GA3 concentration. All
GA3 concentrations increased average berry weight, while
total acidity, soluble solids, and fruit shape as judged
by berry length/width ratio were not affected.
In'post—bloom application of GA3, the most compact clus-
ters, judged by visual rating, and greatest bunch weight
resulted from 500 and 1000 ppm GA3 (Fig. 1). The number
of berries per cluster was not affected, but individual
berries were significantly larger and heavier in treated
plants than in control, The highest berry weight was
obtained with 1000 ppm GA}' However, there was no signifi-
cant difference between 500 and 1000 ppm (Table 2). The
number of shot berries per cluster, soluble solids, and
total acidity of the juice were reduced by GA3 treatment.
Berry shape was significantly affected by all concentra-
tions. With increased GA3 concentrations, length/width
ratio of the berries increased progressively. Consequent-

1y, GA3 treated plants had elongated berries, while berries
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Table 1. Effects of pre-bloom application of ﬁuﬂu on several characteristics of
'Yaghooti' grapes.

GA Yield/ Average Average Berry Berries/ Shot Total Soluble Length
8%0. @Hmbﬁownmﬁmng Swﬁﬁnwﬁgvmﬂhwmm\wﬂmmowwmmamﬂs

(ppm) (@) wt. (g) wt. (g0 (o) ‘cluster (g tar- (%) ratio
taric/
100 ml)
*

0 3383a 199%a 0.89% 0.8 223a A2at  Bi6bass 23062 o ]l la
25 . 3150a 175b 1.11a 0.86b 157b dlabe 0.60a & (23 a1 g
50 + 2320b 166c 1.15a 0.89%b ¢ 123¢ 85b i i62a' W 20, 0m L - 1 .35
100 2108b 1244 1.1%9a 1.1la 104c b 0.63a 20.0a 1,14a

*
Mean separation, within colums, by Duncan's multiple range test at the 5%
probability level.
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Table 2. Effect of post-bloom application of mwu on several characteristics of
'Yaghooti' grapes.

GA Yield/ Average Average Berry Berries/ Shot Total Soluble Length
oown plant cluster berry volume cluster berries/ acid solids width

(ppm) (@) wt. (@) wt. (g (cm) cluster (g tar- (%) ratio
taric/
100 ml)
*

0 3410c 194c  1.06c  0.98c 209a  46a 0.69a  20.5a 1.1lb
250 4236b 241b  1.45 1.37p 184a 1% 0.55b  19.0ab 1.28a
500 4584a 259a  1.60ab 1.50ab 184a 17b 0.57b  18.4b 1.28a
1000 4677a 267a  1.7la  1.62a 18%a 21b 0.57  18.0c 1.25a

*
Mean separation, within colums, by Duncan's multiple range test at the 5%

probability level.
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of control plants were more rounded.

Fig. 1. Effects of post-bloom applications of
different concentrations of GA, on berry
development of 'Yaghooti' grapes.

DISCUSSION

GA3 had two effects on the development of berries in the
'Yaghooti' grapes. The first was inhibitory. Treatments
with GA3 before flower opening affected fertilization or
caused embryo abortion, thus significantly reducing the
number of berries set. This is in agreement with results
reported by Barritt (1), Christodoulou et al. (2) and
Tafazoli (9). The GA3—treated plants had an abundance of
viable pollen grains, and pollen culture from control and
treated plants in orchid agar revealed that there was no
difference between the rate of pollen growth. Failure to
develop embryo (set) may therefore have resulted from GA3_
induced sterility of ovules, or possibly from very early
embryo abortion. Treatment with GA3 has been observed to

reduce seed number in citrus flowers (5). Similar results

have also been reported in strawberries where GA3 action




was on the gynoecium (ovule) rather than pollen (10).
These results are in contrast with those reported by
Weaver and McCune (12) indicating that GA3 has polleni-
cidal effect. When flowers opened and fertilization took
place at calyptra fall, the inhibitory effect of GA3 was
totally lost. Further experiments are currently underway

to investigate in more detail the effect of GA. on grape

3
ovules.

The second effect of GA3 was stimulation of berry growth.
Cluster compactness noted was due to enlargement and
elongation of berries in the cluster and not increased
berry number. Thus clusters appeared to be more compact
and weighed more.

It can be concluded that pre-bloom GA3 treatment reduced
the number of berries per cluster which might be attributed
to a reduction of carpel fertility and acted as a~fxignt
thinning agent, whereas when applied post-bloom it did not
affect berry number but greatly increased cluster weight
by producing large and elongated berries.
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