Assiut J. Agric. Sci., (47) No. (6-1) 2016 (173-180)
Website: http://www.aun.edu.eg/faculty agriculture

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Effect of GA; and Lemongrass Oil Spraying on Fruiting of Ruby
Seedless Grapevines
Fatma El-Zahraa M. Gouda
Pomology Department, Fac. Agric, Assiut University
Received on: 13/12/2016 Accepted for publication on: 31/12/2016

Abstract

This investigation was conducted during the two successive seasons of
2015 and 2016 at the Experimental Orchard Faculty of Agriculture, Assiut Uni-
versity, Egypt, to compare the effects of GA3; and lemongrass oil spraying on
fruiting of Ruby Seedless grapevines.

GA; spraying was applied twice, once at 5 or 7.5 ppm at full bloom and the
second, 30 ppm when the berry size about 5-6 mm, whereas, lemongrass oil
spraying was applied at 0.5, 1 or 1.5% at the same previous dates.

The results obtained could be summarized under the following main points:
lemongrass oil twice spraying significantly decreased the berry set percentage,
cluster weight and yield/vine and consequently significantly decreased the cluster
compactness coefficient compared to the unsprayed ones. On other hand, GA;
twice spraying significantly decreased the berry set percentage and insignifi-
cantly decreased the cluster weight and yield/vine, as well as significantly de-
creased the cluster compactness compared to unsprayed ones. No significant dif-
ferences in these traits due to lemongrass oil spray at 1 or 1.5% as well as GA; at

Sor7.5 ppm.

Lemongrass oil significantly improved the berry quality in terms of berry
weight, total soluble solids and anthocyanin contents, whereas GAj; significantly
increased the berry weight and significantly decreased anthocyanin content.

From this study, it is clear that lemongrass oil twice spray at 1% improve
the grapevines production and overcome the adverse effects of GAjz used at high

concentration.
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Introduction

The grape is considered as one
of the most important fruit crops in
the world. It is grown extensively in
Europe or in other regions all over the
world. It occupies the second position
after citrus regarding the cultivated
area and the magnitude of fruit pro-
duction. Due to its high return, the
cultivated area has grown rapidly in
the last two decades reaching 192873
fed. and yielded 1596169 ton of fruits
(M.A.L.R., 2014).

Seedless grape is prone to qual-
ity defects like small and uneven

berry size which can cause a major
loss in production comparing to
seeded grape. There is a potential to
solve this problem by using plant
growth substances and berry thinning
(Dokoozlian and Peacock, 2001).
Berry thinning has been used to
obtain the needed loosened, large ber-
ries, highest berry weight and fasted
ripening. Plant growth substances
play a major in plant growth and de-
velopment. Therefore, spraying GAj;
at different concentrations on seed-
less grape cultivars once or twice at
full bloom or berry set increased clus-
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ter weight and the yield per vine. GA3
at high concentration had adverse ef-
fects i.e. it can delay the berry ripen-
ing and reduce full coloration
(Maximos et al., 1975; Saad et al.,
1981; Wassel, 1984; Dokoozlian and
Peacock, 2001 and El-Salhy et al.,
2009).

The use of natural products in
horticultural practices instead of other
synthetic chemical products is be-
coming a main target for many fruit
crop producers. Where, the world
market has been growing rapidly in
recent years for organic fruit produc-
tion (Dimitri and Oberholtzer, 2006;
El-Salhy et al., 2009 and Abd-Allah
etal.,2013).

GA; at 1.5 or 3.0 ppm spraying,
brushing flowers cluster or 1% urea
vine foliage spraying at full bloom
significantly improved cluster and
berry traits of Ruby Seedless grapes
(El-Salhy et al., 2009).

Lemongrass (Cymbopogan cit-
rates L.) 1s an aromatic herb and
mainly grown as an ornamental plant.
It has many uses as: (1) its use as a
herbal tea because of its sharp lemon
flavor. (2) also, its use in the perform-
ing soap industries. (3) Moreover, it
can be used in the manufacture of
synthetic vitamin A and in the medi-
cine to treat various health oilments,
including acne, athlete's foot, flatu-
lence, muscle aches and scabies (Ma-
samba et al., 2003; Abbas and El-
Saeid, 2012).It i1s known that oil of
lemongrass in one of the most impor-
tant essential oil-bearing herbaceous
species of the gramineae because of
its high citral content, furthermore,
lemongrass contains terpenes, alco-
hols, ketones, aldehyde, esters and
flavonoids (Luteolin, isoarienlin 2'-O-
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rhamnoside, quercetin, Kaempfero
and apiginin) (Shab et al., 2011).

Spraying lemongrass extract at
0.25 or 0.50% at full bloom reduce
the number of berries per cluster and
cluster compactness which improve
berry weight that reflected on increas-
ing the cluster weight and improved
the berry quality (Abd-Allah et al.,
2013).

So, this study aimed to study the
effect of spraying lemongrass oil in-
stead of the synthetic chemical prod-
ucts like GA; on fruiting of Ruby
Seedless grapevines.

Materials and Methods

This study was carried out dur-
ing two consecutive seasons of 2015
and 2016 on Ruby Seedless grape-
vines. The vines were 23-years old
spaced at 2x2.5 m grown in experi-
mental vineyard of the Faculty of Ag-
riculture, Assiut University, where
the soil is clay and well drained.

The chosen vines were received
the usual agriculture practices that are
used in the vineyard including soil
fertilization, irrigation and pest con-
trol. The vines were trained according
to the head training system and
pruned during the second week of
January by leaving total bud load of
42 buds (12x3 fruiting spurs plus 3
replacement spurs x 2 buds)/vine.
Crop load all vines was adjusted to 30
clusters/vine after berry set. The cho-
sen vines were divided into six dif-
ferent thinning treatments including
the control.

Thus, the treatments were as
follow:

- GA; twice spraying, once 1s 5
ppm at full bloom (70% of the flower
cups dropped) and the second is 30
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ppm when berry size reached about
5-6 mm.

- GA; twice spraying, once is
7.5 ppm at full bloom and the second
is 30 ppm when berry size reached
about 5-6 mm.

- Lemongrass oil at 0.5% twice
spraying, once at full bloom and the
second when berry size reached about
5-6 mm.

- Lemongrass oil at 1% twice
spraying, once at full bloom and the
second when berry size reached about
5-6 mm.

- Lemongrass oil at 1.5% twice
spraying, once at full bloom and the
second when berry size reached 5-6
mm.

- Control spray with water.

The experiment was arranged in
complete randomized block design
with three replicates per treatment,
two vines each.

Spraying GA; and lemongrass
oil solutions were prepared by dis-
solving the assigned amount in the
required water. The flower clusters
received spraying solution with triton
B as a wetting agent at a concentra-
tion of 0.1% till run off using a hand
held spray wand.

Berry set percentage was esti-
mated by caging two flower cluster
on each vine in perforated white
cheese bags after spraying and after
berry set, the percentage was calcu-
lated as follows:

Berry set % = No. of berries per
cluster / Total No. of flowers per
cluster x 100

At harvest time, when color de-
velopment accumulated in 80%.
Three clusters were taken at random
from each replicate to determine the
following characters:
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Average weight of cluster (g),
as well as cluster length (cm) and
number of berries per cluster, then
cluster compactness coefficient ac-
cording to Winkler ef al. (1974). In
addition, berry quality in terms of
berry weight TSS, total acidity and
reducing sugars % according to
A.O0.A.C. (1985) as well as total an-
thocyanin according to Marrkham
(1982).

All obtained data were tabulated
and statistically analysed according to
Gomez and Gomez (1984) and
Snedecor and Cochran (1990) using
the L.S.D. test for distinguishing the

significance  differences  between
various treatment means.
Results

1- Effect of GA; and lemongrass oil
on yield components:

Data in Table (1) show the ef-
fect of GA;z and lemongrass oil spray-
ing on fruit set percentage, cluster
weight and yield grapevines during
2015 & 2016 seasons. It is obvious
from the data that the results took
similar trend during the two studied
seasons.

It is clear from such data that
lemongrass oil twice spraying signifi-
cantly decreased the berry set per-
centage and consequently signifi-
cantly decreased the cluster weight
and yield/vine compared to the un-
sprayed ones.

On other hand, GAj; twice
spraying significantly decreased the
berry set percentage and conse-
quently insignificantly decreased the
cluster weight and yield/vine com-
pared to the unsprayed ones. In this
respect, lemongrass oil at 1 or 1.5%
gave lowest fruit set percentage
(11.01 & 10.53%), cluster weight
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(300.59 & 292.98 g) and yield/vine
(9.03 & 8.81 kg/vine) compared to
the unsprayed ones that gave the
highest (15.67%, 356.05 g and 10.70
kg/vine av. the two studied seasons),
respectively. Then, the reduction per-
centage of fruit set, cluster weight
and yield/vine were attained (29.74 &
32.80%), (15.58 & 17.71%) and
(15.61 & 17.66% av. the two studied
seasons) compared to the unsprayed
ones, respectively. No significant dif-
ferences in fruit set percentage due to
either lemongrass oil at 1 & 1.5% or
GA; at 5 & 7.5 plus 30 ppm spraying.
Raising both GA; from 5 to 7.5 ppm
and lemongrass oil from 1 to 1.5%
failed to show any measurable effects
on fruit set percentage, cluster weight
and yield/vine. Thus the harmful ef-
fect of using GAjz can be avoided by
using lemongrass oil.

2- Effect of GA; and lemongrass oil
on cluster traits:

It is clear from data in Table (2)
that GA; and lemongrass oil twice
spraying significantly decreased the
berries number per cluster compared
to the unsprayed ones. On other hand,
such treatments significantly in-
creased the cluster length and conse-
quently significantly decreased the
cluster compactness coefficient com-
pared to unsprayed ones (control).
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Lemongrass oil spraying suppressed
the effect of GAjz spraying in reduc-
tion the berries number per cluster
and cluster compactness coefficient.
The berries number per cluster in this
study were 108.85, 103.15, 113.10 &
109.50 berry, cluster length were
22.95, 23.03, 23.36 & 23.54 cm and
cluster compactness coefficient were
474, 4.48, 4.85 & 4.67 as an av. of
the two studied seasons due to the
spray with lemongrass oil at 1%,
1.5%, GA; at 5 and 7.5 ppm plus 30
ppm, respectively. Then, the corre-
sponding decrement percentage of
berries number per cluster was at-
tained (27.6, 31.39, 24.78 & 27.17%)),
cluster length (6.25, 6.62, 8.15 &
8.98%) as well as cluster compact-
ness coefficient (31.99, 35.72 &
3042 & 32.99%), respectively. No
significant differences in these cluster
traits due to lemongrass oil spray at 1
or 1.5% as well as GA3; at 5 or 7.5
plus 30 ppm.

Therefore, it can be concluded
that the lemongrass oil that sprayed at
1% reduced the berries number and
increased the length of cluster. These
effects induced a pronounced de-
crease in compactness coefficient and
produced loose clusters as well as had
the same effect of GA; on cluster
traits.
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Table 1. Effect of GA; and lemongrass oil spay on fruit set, cluster weight and
yield/vine of Ruby Seedless grapevines in 2015 and 2016 seasons.

Charact.» Fruit set % Cluster weight (g) Yield vine (kg)
Treat: Seasons| 2015 | 2016 |Mean| 2015 | 2016 | Mean |2015|2016 | Mean
Lemongrass 0.5% 12.52]11.53]12.05|298.80(347.80|323.30| 8.96 |10.45| 9.71
Lemongrass 1% 11.65/10.37|{11.01 |285.68|315.50]300.59| 8.58 | 9.48 | 9.03
Lemongrass 1.5% 11.10] 9.96 | 10.53 |1277.20|308.75]292.98| 8.33 | 9.28 | 8.81
GA35ppm+30ppm |12.28]10.95]/11.62[316.40| 379.9 |348.15|9.51|11.40|10.46
GA3 7.5 ppm+ 30 ppm|11.88[10.67|11.28 |315.80(376.30|346.05|9.48 |11.30|10.39
Control 16.61|14.72|15.67|322.50{389.60|356.05|9.70 | 11.70{ 10.70
LSD 1.28 | 1.16 20.38 | 26.81 0.48 | 0.54

Table 2. Effect of GA; and lemongrass oil spay on cluster traits of Ruby Seedless
grapevines in 2015 and 2016 seasons.

Charact.» Number of berries/cluster Cluster length (cm) Compacfness

Seasons coefficient
Treat. 2015 2016 |Mean 2015 | 2016 | Mean | 2015 | 2016 | Mean
Lemongrass 0.5% 108.30 | 122.30 | 115.30 |22.46|23.11|22.79 | 4.82 | 5.29 | 5.06
Lemongrass 1% 102.80 | 114.90 | 108.85 |22.65|23.25|22.95|4.54|4.94 | 4.74
Lemongrass 1.5% 97.60 | 108.20 | 103.15 |22.74|23.31| 23.03 | 4.29 | 4.66 | 4.48
GA3 5 ppm + 30 ppm 108.20 | 118.00 | 113.10 |23.11|23.61 | 23.36 | 4.68 | 5.02 | 4.85
GA3 7.5 ppm+ 30 ppm | 103.40 | 115.60 | 109.50 |23.21 | 23.86 | 23.54 | 4.48 | 4.85 | 4.67
Control 142.50 | 158.20 | 150.35 |21.20|22.00 | 21.60 | 6.75 | 7.18 | 6.97
LSD 10.16 10.48 0.68 | 0.73 0.49 | 0.53

Table 3. Effect of GA; and lemongrass oil spay on berry quality of Ruby Seedless
grapevines in 2015 and 2016 seasons.

Charact. » 25 })erries TSS % Acidity % Reducigg sugars | Anthocyanin

Treat Seasons weight (g) %o mg/

2015|2016 [Mean| 2015 | 2016 |Mean |2015/2016/Mean| 2015 | 2016 [Mean|2015|2016/Mean
Lemongrass 0.5% 62.36/64.80]63.58|18.00{18.20/18.10{0.41]0.36| 0.39 [14.12|14.35|14.24(1.63|1.59] 1.61
Lemongrass 1% 64.91|67.25|66.08|18.30{18.60/18.45|0.40|0.35| 0.38 [14.16/14.48|14.32(1.68|1.63| 1.16
Lemongrass 1.5% 66.16]68.93{67.55/18.80/18.80{18.80(0.36]0.33| 0.35 |14.62{14.70|14.66(1.74|1.68| 1.71
GA3 5 ppm + 30 ppm |73.80|77.85|75.83|16.35|16.50/16.43|0.51]0.48| 0.50 |12.98]13.11]13.05|1.25|1.21| 1.24
GA3 7.5 ppm + 30 ppm |75.50(80.21|77.86/16.10[16.36{16.23|0.53]0.49| 0.51 |12.70[12.86/12.78|1.20|1.16| 1.18
Control 53.10|55.30]54.20]16.60{17.00/{16.80(0.45]|0.42| 0.44 [13.16/13.32(13.24(1.48|1.44| 1.46
LSD 2.112.49 0.58 | 0.68 0.02/0.03 0.48 | 0.54 0.04/0.05

3- Effect of GA; and lemon-
grass oil spray on berry quality:
Data in Table (3) showed that

lemongrass oil spray at any concen-
trations significantly improved the
berry quality in terms of berry
weight, total soluble solids, reducing
sugars and anthocyanin in berry skin
and decreasing titratable acidity.
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On the other hand, GAj signifi-
cantly increased the berry weight and
titratable acidity and significantly de-
creased anhtocyanin in berry skin,
whereas total soluble solids and re-
ducing sugars content had insignifi-
cant differences compared to the un-
sprayed ones (control). The increment
percentage of berry weight were
21.19 & 24.63%, TSS were 9.82 &




Fatma El-Zahraa M. Gouda, 2016

11.96% and anthocyanin were 13.70
% 17.12% and decrement percentage
of titratable acidity were 13.64 &
20.45%, respectively as an av. the
two studied seasons due to lemon-
grass oil twice spraying at 1% and
1.5% compared to the unsprayed ones
(control), respectively. On the other
side, the increment percentage of
berry weight were 39.91 & 43.65%
and titratable acidity were 13.64 &
15.91% and the decrement percentage
of anthocyanin in berry skin were
15.07 & 19.18%, respectively as an
av. the two studied seasons due to
GA; spray at 5 and 7.5 plus 50 ppm
compared to the unsprayed ones (con-
trol), respectively.

So, it could be concluded that
lemongrass oil twice spraying at 1%
could improve the berry quality in
terms of berry weight, total soluble
solids, reducing sugars and anthocya-
nin in berry skin as well as overcome
the adverse effects of GAj; at high
concentration.

Discussion and Conclusion

GA; spraying at full bloom de-
creased berry set since its role in
flower dropping, causing reduction of
berries number of clusters and reduce
the compactness coefficient of clus-
ter.

The positive action of GAz on
stimulating cell elongation process,
enhance the water absorption and
stimulate the biosynthesis of proteins
which will lead to increase berry
weight and improve the cluster traits.

To explain the mode of action
for using lemongrass oil at full
bloom, Byers et al. (1990) confirmed
that this oil was used as a photosyn-
thetic inhibitor alone or in combina-
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tion with the other thinners to induce

flower and fruit abscission.

This could be reflected on ad-
vancing the berry ripening and im-
proving its quality in terms of in-
creasing sugars and anthocyanin con-
tents in ruby seedless grapes.

The above mentioned results
showed a good chance to replace
lemongrass oil instead of the syn-
thetic chemical products of GA; at
full bloom to reduce the excessive
fruit set, consequently, improving
yield and fruit quality of Ruby Seed-
less grapes. These result are in paral-
lel with that of Dimitri and Oberholt-
zer (2006), El-Salhy et al. (2009) and
Abd-Allah et al. (2013), who con-
firmed that using natural products in
horticultural practices instead of
chemical products is recommended
and it is considered a main target for
many fruit crop producers, where, the
world market has been growing rap-
idly in recent years for organic fruit
production.

Conclusion
It could be concluded that lem-

ongrass oil twice spraying at 1% at
full bloom and then when berry size
reached about 5-6 mm are the best
methods for improving the grapevine
production, as well as avoiding the
harmful effects of GA; used.
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