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ABSTRACT

In Egypt, less than 50% of the cultivated area is situated
in old lands under the non-controlled flood irrigation
system where the average irrigation system efficiency is
only about 50%, and grape productivity is only
7.51ton/feddan is significantly low compared to other
grape-growing conditions. A trial was conducted in a
controlled flood irrigation system during two successive
seasons (2005 and 2006) for Thompson seedless
grapevines grown in the Experimental Farm of Mansoura
Research Station, Dakahlia, Egypt. Five irrigation
treatments (T) were carried out. T1 (control) represents
irrigation as commonly practiced by the farmer. In
contrast, T2, T3, T4 and T5 represent irrigation at 120%,
100%, 80% and 60% from pan evaporation, (Epan),
respectively obtained from the nearest climatic station to
the vineyard site (Aga Weather Station). Effects of
irrigation levels on Thompson seedless grape
productivity and fruit shelf life quality were mustered.
Berry firmness and adherence strength for all irrigation
treatments gradually decreased with an advanced shelf
life period (25-30°C and relative humidity 50%) during
both seasons of this study. Loss in weight, decay, shatters
and shrinks percentages increased by increasing
irrigation water and increased also by increasing the
shelf-life period.
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1. INTRODUCTION

Grapes are cultivated on all the continents of
the world except Antarctica and are the most
widely  distributed  fruit crop. This
widespread distribution of vines is thanks to
the large genetic diversity of available vine
species and cultivars.

Water shortage is the most significant
limiting factor of crop production worldwide
(Costa et al., 2007; Cominelli et al., 2009).
Where Metochis (2006), recorded that
differential irrigation, ranging from 60 to
120% of the irrigation requirement (125 to
250 mm), did not affect the earliness of
grape production. The effect of irrigation
scheduling on table grapes under drip
irrigation were studied by Gurovich (2002),
who mentioned that for 75% ETc treatment,
cluster weight was larger than that produced
on the 50% ETc treatment; and it have a
positive effect on cluster and rachis weight
and berry weight and diameter. Similar
results were found by Messaoudi and El-
Fellah (2004), they found all treatments
lower than 80% ETc was affecting
negatively on bunch weight, berry number
per bunch, berry diameter and affecting
negatively on acidity decrease while soluble
solids content (S.S.C) increased when 80%
ETc constituted the optimal water
consumption. Reynolds et al. (2005), in
Gewurztraminer grapevines, indicated that
cluster and berry weight was reduced
linearly with the duration of water deficit.
Selles et al. (2004), in a field trial on table
grapes (Vitis vinifera, L. cv. Thompson
seedless), illustrated that the use of drip
irrigation with longer duration and less
frequent application on fine-textured soils
favored water distribution in the soil
resulting in an increase in soluble solids
content (S.S.C) at harvest. Storchi et al.
(2005), reported that high soil water
availability from veraison to harvest induced
more vegetative growth and reduced sugar.
However, vineyards with low soil water
availability during hot, dry summers had a

low sugar content and acidity. As for
changes in fruit weight loss and decay (total
loss), Tourky et al. (1995), on grapes, El-
Shobaky and Mohamed (2000), on
Washington Navel orange, and Tourky et
al. (2006), on the banana. They found that
loss in fruit weight, decay, and total loss
significantly increased with the storage
period advanced. Mohamed and Ibrahim
(2003), and Mohamed and Hassan (2003),
studied grape bunch freshness at storage
they found that grape bunch freshness
significantly deteriorated with prolonging
the storage period.

2. MATERIALS AND METHODS

The trail was conducted during years 2005
and 2006 in the Experimental Farm of
Mansoura Research Station on Thompson
seedless grapevines. Vines were 8 years old
growing in a clay soil with a field capacity
41.5% and welting point 22.5% under
controlled flood irrigation system. Vines
were spaced 2x3 m, and trained according to
the cane system (pruned six canes, each
bearing 12 eyes) under double T trellis
system. Five irrigation treatments were
carried out as shown in Table 1.

Table 1: Irrigation treatments

Irrigation treatments

T,  *Control

T, 120% from pan evaporation

T3 100% from pan evaporation

Ts  80% from pan evaporation

Ts 60% from pan evaporation

*Irrigated as practiced by farmer (it was found 126%
from pan evaporation)

These treatments were arranged in a
complete randomized block design with 3
replicates of 3 vines. The area of each plot in
this study was 70 m?. Vines had chosen
similar in vigor and free from diseases.

2.1.Pan evaporation (Epan)
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Daily pan evaporation (Epan) Was obtained
from Aga Weather Station, for 2005 and

indicated in Table 3. Monthly and total
amount of irrigation water (mm/season) and

2006 seasons. Aga Weather Station is the (m3/fed/season)  during both  seasons
nearest climatic station to the vineyard site. illustrated in Table 4.
The data presented in Table 2. The irrigation
frequencies and dates for both seasons
Table 2: Average of daily pan evaporation (Epan) during 2005 and 2006 seasons
Months Mar Apr May Jun Jul Aug Sep Oct
Seasons Epan (Mmm)
2005 35 4.6 5.3 5.7 6.2 6.0 55 4.8
2006 3.7 4.8 55 6.0 6.3 6.1 5.6 5.0
Table 3: Irrigation frequencies and dates for 2005 and 2006 seasons
Irrigation frequencies and dates Total
Months ~ Mar.  Apr. May Jun. Jul. Aug. Sep.  Oct. irrigation
Frequencies frequencies
Seasons 1 1 2 2 2 1 1 1 11
2005 20/3 23/4 8/5 23/5 5/6 20/6 5/7 24/7 218 18/9 15/10
2006 22/3  20/4 6/5 22/5 7/6 24/6 7/7 27/7 2318 20/9 20/10

Table 4: Monthly and total amount of irrigation water (mm/season) and (m®/fed/season) during

2005 and 2006 seasons
Months Mar. Apr. May.  June. July. Aug. Sep. Oct. Total Total
Treatments (mm/ (m3/fed/
season) season)
Season 2005
T 87.0 146.8 158.2 1740 1929 1832 1615 1415 1245.1 5229.4
T> 86.0 1295 1505 168.1 1875 176.6 156.3 1304 1184.9 4976.6
Ts 79.3 120.3 1416 1536 1759 163.8 1406 1204 1095.5 4601.1
Ta 75.7 94.2 1225 1383 1646 1401 1243 95.9 955.6 4013.5
Ts 72.4 77.8 83.3 1131 1343 120.2 92.8 74.7 768.6 3228.1
Season 2006
T: 924 1477 1606 187.0 1976 184.1 1623 1421 1273.8 5349.9
T 91.8 1359 1558 1774 1915 180.6 1575 1357 1226.2 5150.0
T3 91.5 1278 1485 1608 1779 168.0 146.3 127.6 1148.4 4823.3
Ta 89.5 96.7 1231 1449 167.2 1484 126.8 98.0 994.6 4177.3
Ts 76.8 80.8 86.3 1164 1383 1232 95.8 78.7 796.3 3344.5
2.2.Methods of  various plant

observations:
Bud behavior measurements:
Budburst percentage

The percentage of budburst was estimated
by counting the number of bursts and
expressed as a percentage from the total

number of buds left on the vine according to

the following equation:

JSAES, October 2022

197



Agricultural Engineering

Budburst % = (No. of burst buds/vine) +
(No. of buds/vine) x 100 [1]

2.3.Fertile bud percentage
The percentage of fertile buds was estimated
by counting the number of fertile buds (buds
which given clusters) and expressed as a
percentage from the total number of buds left
on the vine according to the following
equation:

Fertile buds % = (No. of fertile buds/vine) +
(No. of buds/vine) x 100 [2]

2.4. Bud fruitfulness percentage

It was calculated by recording the number of
clusters then expressed as a percentage from
the total number of buds left on the vine
according to the following equation:

Bud fruitfulness % = (No. of clusters/vine) +
(No. of fertile buds/vine) x 100 [3]

2.4.Yield and fruit quality

At harvest, date clusters per vine for each
irrigation treatment was counted to weight
and average vyield/vine in kilograms was
estimated. Representative random samples
of 16 clusters/each treatment (4 clusters
from each replicate) were taken to the
laboratory to determine the clusters and
berries' quality.

2.5.Effect of irrigation treatments on
fruit behavior of Thompson seedless
grapes during shelf life period:

Table 5: Bunch freshness

Fruits from treatments were picked at

harvest date and immediately taken to

laboratory to sort and packed in carton boxes

(3 kg grapes each) three replicates of nine

samples from every treatment were taken to

be held at room temperature (25-30 °C and

R.H 45%). Samples were examined at 3 days

interval to be objected the following

determinations:

o Berry adherence strength (g/cm?®) by using
Shatilon's instrument.

o Berry firmness (Ib/in?) by using Shatilon's
instrument.

o Soluble solid content percentage
(S.S.C%) using hand refractometer.

o The total acidity in juice berries expressed

as g tartaric acid/100 ml juice according to

the official methods of analysis

(A.0.A.C, 1970)

Soluble  solid

(S.S.C/Acid).

Loss in weight percentage.

Berry decay percentage.

Berry shatters percentage.

Berry shrink percentage.

Total loss percentage: it was collected by

adding the percentages of loss in weight,

decayed, shatter and shrinks fruits.

content/acid ratio

(@]

O O O O O

Bunch freshness
Stem color, dryness and berry appearance
were estimated as shown in Table 5.

Degree Properties 1
Stem color Green
Stem dryness Plump
Berry appearance Excellent

2 3 4
Little green Little brown Brown
50% dry Dry Very dry
Good Acceptable Poor

2.6.Statistical analysis
The obtained data throughout the two
seasons were subjected to analysis of SAS
Computer Program (1998) according to
Duncan's multiple ranges. This test was used
for comparison between means. Different
alphabetical letters in the column

are significantly at the level of 5% of
significance.

3. RESULTS AND DISCUSSION

-Effect of irrigation treatments on bud
behavior of Thompson seedless grapevines:

3.1.Budburst percentage
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The effect of irrigation treatments on
budburst percentage of Thompson seedless
grapevines during 2006 season, it can be
noticed from Table 6 that the highest
recorded percentages were for irrigation
treatments 60% Epan (Ts) and 80% Epan (T4)
which had (70.9 and 68.8%), respectively.
However, the highest irrigation treatments
100 % Epan (T3), 120 % Epan (T2) and control
treatment (T1) gave the lowest percentage of
budburst but no significant effect appeared
between these three treatments. It can be
concluded that the percentage of budburst of
Thompson seedless grapes decreased by
increasing irrigation water.

3.2. Fruitful bud percentage

The effect of irrigation treatments on the
percentage of fruitful buds of Thompson
seedless grapevines for the 2006 season is
presented in Table 6. In dealing with the
differences  between  the irrigation
treatments, it was found that irrigation
treatment 120% Epan (T2) produced the
highest fruitful buds percentage (25.7%)
followed by irrigation treatments the control
(T1) and 100% Epan (T3) (25 and 22.3%),
respectively, the data show no significant
differences between them. It is clear from
the same Table that the lowest percentages
were for 60% Epan (Ts) and 80 % Epan (T4)
(16 and 20%), respectively.

3.3. Fruitfulness bud percentage
Data presented in Table 6 show the effect of
irrigation treatments on fruitfulness buds of
Thompson  seedless grapevines. The
obtained results revealed a positive
relationship between irrigation and its effect
on fruitfulness buds percentage, i.e.
increasing the amount of applied irrigation
water from 60% Epan up to 120% Epan
progressively increased fruitfulness buds
percentage. The data indicated that the
irrigation treatment 120% Epan (T2) and
100% Epan (T3) showed the significant
highest percentage (42.6 and 42.3%),
respectively. While the significant least
percentage was 31.3% for irrigation

treatment 60% Epan (Ts). Comparing the
highest effect of the irrigation treatments
(T2) and (T3) with the control treatment (T1)
no significant effect was detected.

Table 6: Effect of irrigation treatments on
bud behavior of Thompson seedless
grapevines during 2006 season

Propertie  Budburst  Fruitful Fruitfulness

S (%) buds buds
Treatmen (%) (%)

ts Season 2006

T: 59.8b 25.0a 40.1a

T 60.5b 25.7a 42.6a

T3 62.4b 22.3a 42.3a

Ta 68.8a 20.0ab 36.8b

Ts 70.9a 16.0b 31.3c

Means followed by the same letters within each
column do not significantly differ using Duncan's
multiple range test at the level of 5%.

Generally, and from the above-mentioned
results, it is clear that fertile buds, as well as
fruitfulness, had a similar pattern of response
to different irrigation treatments during the
study. In this regard, Ckamande et al.
(1996) As well as Ndung et al. (1996)
reported that in forcing kyoho grapevines
water stress was effective in inducing early
bud break, cluster formation, and increasing
fruitfulness compared to continuously well-
watered vines. In this context, EI-Gendy
(2002) indicated that the budburst
percentage of Thompson seedless grapes
decreased gradually by increasing water
discharge of irrigation treatments so a
gradual increase in fruitful buds percentage
of Thompson seedless grape as applied
water amounts increased from 0.75t0 1.5 ET
irrigation treatments.

3.4. Effect of irrigation treatments on yield
of Thompson seedless grapevines:

The obtained results in Table 7 show that the
yield of Thompson seedless grapes increased
by increasing the irrigation water. Such
increases in general were statistically
significant in both growing seasons. The
yield expressed by yield/vine increased from
(6.0 kg/vine) to (8.3 kg/vine) and from 7.0
kg/vine to 10.0 kg/vine by increasing the
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irrigation treatments from 60% Epan (Ts) to
120% Epan (T2) for the two seasons,
respectively. The percentage of increase
reached about 38.3% and 42.8% for the two
seasons, respectively.

Comparing the highest irrigation treatment
120% Epan (T2) which gave the highest yield
with the control (T1), it was found that the
control irrigation treatment (T1) detected the
least yield in comparison with 120% Epan
(T2) but the difference was not significant.
These results seemed to be in harmony with
the results mentioned by Srinivas et al.
(1999) in "Anab-e-Shahi" grape (Vitis
vinifera, L.) who found that vines yield
increased as the irrigation water rates
increased. Moreover, Ferreyra et al. (2006)
disclosed that different irrigation water
amounts were applied, between 40 and
100% crop evapotranspiration (ETc). They
found that grapevine yield was decreased in
comparison with applied water in the range
of studied treatments. 60% ETc restriction
decreased yield by 22%.

Table 7: Effect of irrigation treatments on
yield of Thompson seedless
grapevines during 2005 and 2006

seasons
Propertie Yield/vine Yield/fed
s (kg) (kg)
Treatmen Seasons
ts 2005 2006 2005 2006
Ty 7.6a 9.2a 5320a 6440a
T, 8.3a 10.0a 5810a 7000a
Ts 7.9a 9.9a 5530a 6720a
Ta 7.2ab 8.6ab 5040ab  6020ab
Ts 6.0b 7.0b 4200b 4900b

Means followed by the same letters within each
column do not significantly differ using Duncan's
multiple range test at the level of 5%.

3.5. Effect of irrigation treatments on fruit
behavior of Thompson seedless grapes
during shelf life:

3.5.1 Berry firmness

Table 8 shows the effect of irrigation
treatments on berry firmness during the
shelf-life period. As for the effect of

irrigation treatments, it is clear that
significant differences were obtained, where
the highest irrigation treatment gave the
significant lowest berry firmness. This is
true for the two seasons of the study. As the
effect of shelf life period on berry firmness,
it was observed that berry firmness
decreased as shelf life progressed. Berry
firmness had a rapid decrease after 3 days of
shelf life period followed by a gradual and
continual decrease achieved by the progress
of shelf-life period. This is true for the two
seasons of the study. From the same Table,
it is also clear that the lowest value of berry
firmness was detected under the highest
irrigation levels at the end of the shelf-life
period. This is not strange since, the rate of
degradation of insoluble protopectins to
simple soluble pectin, was increased with the
progress of shelf-life time finding agreed
with those reported by Hussein et al. (1998)
on guava, Tarabia (2006) on peach, and
Tourky et al. (2006) on the banana. They
mentioned that fruit firmness decreased with
the progress of the shelf-life period.

3.5.2 Soluble solids content (S.S.C,%)

Data in Table 9 show the effect of irrigation
treatments on S.S.C% of Thompson seedless
grape during shelf life conditions. Results
appeared that the lowest irrigation
treatments 60% Epan (Ts) and 80% Epan (T4)
gave the significant highest values of
S.S.C% while the significant lowest values
were for 120% Epan (T2) and the control (Ty)
treatments in 1% season. The same trend was
detected in the second season. There was a
gradual increase in S.S.C% towards the end
of the shelf-life period under all irrigation
treatments in both seasons. These increases
were significant; the gradual increase in the
percentage of S.S.C. which appeared during
the shelf life period could be due to the
degradation  of  complex insoluble
compounds like starch to simple soluble
compounds like sugars, which are the major
component of S.S.C. in the fruits. In
addition, other complex
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components degrade to soluble forms such
as pectin and so on or this increase is due to
water loss by transpiration through the shelf-
life period. These results are in agreement
with the findings of Ram and Kartar
(1996), who found that T.S.S. and total
reducing sugar of Perlette grapes increased
with increasing storage period.

3.5.3 Total acidity percentage

Data of the two studied seasons presented in
Table 10 proved that increasing irrigation
treatments increased the berry total acidity at
harvest in two seasons of study. The
accumulation of tartaric acid in berry juice
was associated with increasing irrigation
water. The decrease of acid percentage,
during the shelf life period at room
temperature (25-30°C and 50% RH), could

be due to the construction of organic acids
through oxidation and consumption of these
acids, as an organic substrate in the
respiration processes of the fruit tissues.
Also, the high temperatures and the progress
of shelf-life raised the respiration rate of
fresh fruits (Ball, 1997 and Al-Shoffe,
2005). This, also, could explain the lower
acidity in the fruits storage at high
temperatures (20°C). The lowest values of
the total acidity were found at the end of the
shelf-life period. This is true for the two
seasons. These results seemed to be in
harmony with that mentioned by Tourky et
al. (1995) and (1996) who found that the
total acidity values of Thomson seedless
grapes were gradually decreased as the
storage period progressed.

Table 8: Effect of irrigation treatments on berry firmness of Thompson seedless grapes at shelf
life period during 2005 and 2006 seasons

Berry firmness (1b/in?)

Seasons 2005 2006
period in days
Treatments H* 3 6 9 Means H* 3 6 9 Means
T1 0.87b 0.83c 0.78¢c 0.70c 0.79d 0.93b 0.88c 0.83c 0.77c 0.85d
T, 0.98b 0.93b 0.89b 0.78b 0.89c 1.00b 0.96b 0.90b 0.85b 0.93c
Ts 1.03ab 0.95b 0.90b 0.82b 0.92c 1.06ab 1.00b 0.96b  0.90b 0.98b
Ts 1.10a 0.97a 0.93b 0.87b 0.98b 1.20a 1.15a 1.10a 1.03a 1.12a
Ts 1.20a 1.10a 1.03a 0.97a 1.06a 1.25a 1.20a 1.15a 1.10a 1.17a
Means 1.04a 096b 0.91c 0.83d 1.09a 1.04b 099 0.93c

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5% and H* = at harvest.

Table 9: Effect of irrigation treatments on S.S.C. percentage of Thompson seedless grapes at

shelf life period during 2005 and 2006 seasons

S.S.C (%)
Seasons 2005 2006
Period in days
Treatments H* 3 6 9 Means H* 3 6 9 Means
T1 16.5a 16.8a 17.0a 17.5b 17.0c 16.6a 17.0b 17.3b 17.9b 17.3b
T, 16.6a 16.9a 17.7a 18.3ab 17.4c 16.7a 17.3a 18.0a 18.7a 18.0ab
Ts 17.0a 17.6a 18.2a 18.7ab 17.8b 17.3a 17.7a 18.3a 19.0a 18.5a
Ta 17.2a 17.7a 18.4a 19.0a 18.2a 17.5a 18.0a 18.5a 19.3a 18.9a
Ts 17.4a 17.8a 18.4a 19.1a 18.5a 17.8a 18.3a 19.0a 19.6a 19.1a
Means 16.9c 17.4c 17.9b 18.8a 17.2c 179b 186b 19.7a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5% and H* = at harvest.

Table 10: Effect of irrigation treatments on acidity percentage of Thompson seedless grapes at

shelf life period during 2005 and 2006 seasons

Acidity (%)
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Seasons 2005 2006
Period in days
Treatments H* 3 6 9 Means H* 3 6 9 Means
T, 0.73a 0.72a 0.70a 0.67a 0.71a 0.75a 0.73ab 0.70ab 0.68a 0.71a
T, 0.70a  0.69a 0.66a 0.64a 0.67ab 0.73a  0.70a 0.68a 0.64a 0.69a
T3 0.65b 0.63a 0.6lab 0.58ab 0.61bc 0.70b  0.69a 0.64a  0.60a 0.66a
Ts 0.62b 0.60ab 0.58ab  0.57b 0.59cd 0.64b 0.60ab 0.58ab 0.56b 0.60b
Ts 0.59c 0.57ab  0.56b 0.53b 0.56d 0.61c 0.58ab 0.57b  0.55b 0.58¢c
Means 0.65a 0.64b 0.62¢c 0.60d 0.69a 0.66b 0.63c 0.60d

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range

test at the level of 5% and H* = at harvest.

3.5.4.Soluble solids content/acid ratio

Response of S.S.C/acid ratio to the different
irrigation treatments as presented in Table
11 showed a similar trend to that found with
the effect of irrigation treatments on
S.S.C%. It means that increasing irrigation
water leads to the reduction of the
S.S.Cl/acid ratio in two seasons of study.
However, the longer period of shelf life
increased S.S.C/acid ratio in the two
seasons also. These were an interaction
between the two factors (irrigation
treatments and storage period).

3.5.5 Loss in weight percentage

Data obtained from Table 12 show loss in
weight percentage for Thompson seedless
grapes as affected by the effect of irrigation
treatments. It is clear that the least
percentage of loss in weight was obtained
from the lowest irrigation treatment 60%
Epan(T5) and 80% Epan(T4) while the
biggest loss in weight was for the control
(T1) irrigation treatment and 120%
Epan(T2) in two seasons of study. It was
noticeable that the loss in weight was the
smallest for the second season compared
with the first one. From the same Table, it is
noticeable that loss in weight increased as
the shelf life period increased. There was an
interaction between irrigation treatments
and shelf life period where the loss in
weight percentage increased by increasing
both irrigation water and the shelf life

4.3%) and (6.5 and 4.9%) during the two
seasons, respectively after 9 days of shelf
life. Contrary to that, grapevines treated with

period. The loss in weight was a result of
water loss from the tissues of the fruit and
partially from the respiration process. The
high temperature of the fruits during shelf
life caused an increase in respiration rate,
moisture loss, and also loss in weight. This
IS not strange, since the water loss by this
natural phenomenon as well as, table grapes
IS very sensitive to high temperature during
shelf life (Halachmy and Mannheim,
1991). The results agreed with those
reported by Tourky et al. (1995) and
(2006) on grapes fruits and on banana fruits,
respectively.

3.5.6 Berry decay percentage

Data in Table 13 indicate that decay
percentage in Thompson seedless grapes
increased by increasing irrigation water
where the highest value was for treatment
120% Epan (T2) in 1st season but in 2nd
season the control (T1) and 120% Epan (T2)
gave the highest decay percentage.
However, the lowest percentage was for
60% Epan (T5) in both seasons. Decay
percentage increased as the advancing of
shelf life period in the two seasons of study.
Grapevines treated with low water levels
had lessened the percent of decay caused by
decaying organisms during shelf life
periods compared with grapevines treated
with the high water levels, since, the percent
of decay in 60% Epan (T5) and 80% Epan
(T4) reached about (5.2 and

high water level the control (T1) and 120%
Epan (T2) had percent of decay ranged about
(10.3 and 11.4%) and (10.2 and 10.7%)
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during the two seasons respectively after 9
days of shelf life.

From the above results, we can conclude
that irrigating Thompson seedless

grapevines with high water levels induced

longest shelf life period. These results are in
agreement with the findings of Adel et al.
(2000), who found that the decay
percentage in Ruby seedless grapes
increased with the advancing of the shelf-

fruit decay which caused the shortest shelf life period.

life periods. While irrigation with low water

levels reduced fruit decay with caused the

Table 11: Effect of irrigation treatments on S.S.C/Acid ratio of Thompson seedless grapes at
shelf life period during 2005 and 2006 seasons

S.S.C/Acid ratio

Seasons 2005 2006
Period in days
Treatments H* 3 6 9 Means H* 3 6 9 Means
T 22.6c 233c 243b 26.1c 24.1cd 22.1c 23.3c  24.7bc 26.3b 24.1cd
T, 23.7bc  245c 26.8c 28.6¢ 25.9cd 22.9c 24.7¢ 26.5c 29.2b 25.8cd
Ts 26.1b 279b 298b 32.2b 29.4c 24.7bc  25.6b 285b  31.7b 28.2c
Ts 27.7ab 29.5ab 31.7a 33.3ab 30.5b 27.3ab 30.0ab 31.9a 34.5ab 30.9b
Ts 29.5a 31.2a 328a 36.0a 32.5a 29.2a 31.5a 33.3a 35.6a 32.4a
Means 26.0d 27.3c 29.4b 31.2a 25.7d 27.0c 29.0b 31.5a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5% and H* = at harvest.

Table 12: Effect of irrigation treatments on loss in weight percentage of Thompson seedless
grapes at shelf life period during 2005 and 2006 seasons

Loss in weight (%)

Seasons 2005 2006
Period in days
Treatments 3 6 9 Means 3 6 9 Means
T2 5.8a 17.6a 22.1a 15.2a 6.5a 15.5a 20.5a 14.2a
T, 5.6a 16.8a 21.7a 14.7a 6.2a 14.0ab 20.9a 13.7a
Ts 5.3a 15.0ab 20.1ab 13.5ab 5.8ab 12.8b 18.0ab 12.2ab
Ts 4.2b 14.2ab 19.8ab 12.7ab 4.7b 11.5b 17.0b 11.1ab
Ts 4.0b 13.7b 18.8b 12.2b 4.0b 10.5¢ 16.0c 10.2b
Means 4.98c 15.5b 20.5a 5.44c 12.86b 18.5a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5%.

Table 13: Effect of irrigation treatments on decay percentage of Thompson seedless grapes at
shelf life period during 2005 and 2006 seasons

Decay (%)
Seasons 2005 2006
Period in days
Treatments 3 6 9 Means 3 6 9 Means
Ty 4.0a 5.7ab 10.3a 6.67ab 4.5a 6.2a 11.4a 7.37a
T 3.6a 7.8a 10.2a 7.20a 4.0a 5.9a 10.7a 6.87a
Ts 3.3ab 4.9ab 7.4ab 5.20b 2.9b 4.7ab 5.5b 4.36b
Ts 3.0ab 4.3b 6.5b 4.60b 2.8b 3.8ab 4.9b 3.83bc
Ts 2.8b 3.2b 5.2b 3.73¢c 1.6b 3.5b 4.3b 3.07c
Means 3.34c 5.18b 7.92a 3.16¢c 4.82b 7.32a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5%.
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3.5.7. Berry shatter percentage

From Table 14 it is obvious that, the data
concerning the percent of shattered berries
took almost the trend of those dealing with
the loss in weight. This is not strange since
both berries shattering and loss in cluster
weight were mainly due to loss in moisture
content. In addition, shatter occurs mainly
due to rough handling and high temperature,
since, shatter can be reduced by gentle
handling and maintaining recommended
temperature and relative humidity. Berry
and Aked (1996) reported that after storage
Thompson seedless grape for 6 days at room
temperature loss dehydration and berry
shatter were the main causes of quality loss
at this stage.

3.5.8. Berry shrink percentage

According to Table 15, it is clear that
grapevines irrigated with low water levels
(Ts and T4) reduced fruit shrink percentage
to be the least as compared with grapevines
irrigated with the high water levels in the
two seasons of the study. Shrink percentage
during shelf life in both seasons of
investigation showed a gradual and
continuous increase with increasing shelf
life period. There was an interaction between
irrigation treatments and shelf life period
where shrink percentage increased by
increasing both irrigation and the shelf life
period.

3.5.9. Total loss percentage

Data presented in Table 16 show that, the
total loss percentage in clusters held under
room temperature (25 - 30 °C and R.H 50%).
The total loss includes loss in cluster weight
mainly due to desiccation, loss caused by
decaying organisms, loss imputed to fruit
shatter and shrink. The total loss was
gradually increased as the shelf-life period
was prolonged with all practices. It is
obvious from the previously mentioned data
that the loss in cluster weight was the main
factor causing the highest loss percentage in
fruits of different irrigation treatments. The
loss caused by this factor amounted to 56%

of total loss at the end of shelf-life period (9
days). While the loss attributed to the
decaying organisms, shattering, and
shrinking comprised only about 24, 22 and
4%, respectively. About the effect of various
irrigation treatments on a total loss, data
disclosed that irrigation treatments with low
water levels (60 and 80% Epan) had lessened
the total loss. Therefore, the total loss caused
as a result of 60 and 80% Epan reached only
(30.46 and 28.00%) and (35.2 and 32.5%)
after 9 days at shelf life in both seasons,
respectively.  Contrary  to  irrigation
treatments with low water levels, the effect
of treatments with high water levels and
control (T, To, and T3z) had markedly
increased the total loss compared with other
irrigation treatments (T4 and Ts). Therefore,
the total percentage ranged (42.1 and 45.0%)
and (44.0 and 47.1%) for 120% Epan and
control after 9 days of shelf life in both
seasons, respectively.

During shelf life periods, data showed that
both irrigation treatments 60% Epan and 80%
Epan gave fruits in good condition at 3 and 6
days of shelf life. Since, the total loss
percentage ranged (8.13 and 7.33%) and
(8.53 and 9.55%) after 3 days of shelf life in
both seasons, while it reduced to (20.63 and
19.25%) and (23.87 and 21.7%) after 6 days
of shelf life in both seasons, respectively.
Contrary to the above-mentioned results,
irrigation treatments with high water levels
(T and T2) had markedly increased the total
loss, since these values ranged (11.3 and
12.8%) and (12.1 and 13.9%), respectively
after 3 days of shelf life, while these values
ranged about (32.07 and 28.40%) and (29.96
and 29.60%) respectively after 6 days of
shelf life in both seasons. Thus, it becomes
clear irrigation treatments with low water
levels reduced total loss percentage and
clusters behaved better in shelf-life period
than the irrigation treatments with high
water levels. This is not strange, since, vines
treated with low water levels gave berries
had the highest values of berry firmness and
adherence strength, the previous factors are
suitable for a long period of shelf life as well
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as, fruits of table grapes are fast perishable
fruits. This is the reason that irrigation
treatments with low water levels are
recommended for grapevines 3 weeks pre-
harvest to improve clusters’ quality

during handling and shelf life. The results go
in according with Berry and Aked (1996)
reported that after storage for 6 days of
grapes at room temperature dehydration
andberry shatter were the main causes of

quality loss at this stage.

Table 14: Effect of irrigation treatments on shatter percentage of Thompson seedless grapes at
shelf life period during 2005 and 2006 seasons

Shatter (%)
Seasons 2005 2006
Period in days
Treatments 3 6 9 Means 3 6 9 Means
T1 1.87a 5.50 ab 9.70 a 5.69a 2.20a 6.50a 11.50a 6.73a
T, 150a 6.60 a 8.50 a 5.53a 2.00a 6.90 a 10.80 a 6.56 a
Ts 1.40ab 5.60ab 8.20ab 5.07ab 1.80a 6.60 a 10.70a 6.37a
Ts 1.30b 490b 7.80b 4.67b 1.70b 5.70b 8.80b 5.40b
Ts 1.30b 3.40¢c 5.60c 3.43¢c 140b 460b 6.70 c 442c¢c
Means 147c¢c 5.20b 7.96 a 1.82¢c 6.06 b 9.70 a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5%.

Table 15: Effect of irrigation treatments on shrink percentage of Thompson seedless grapes at
shelf life period during 2005 and 2006 seasons

Shrink (%)

Seasons 2005 2006
Period in days
Treatments 3 6 9 Means 3 6 9 Means
T1 0.43a 1.16a 1.90a 116 a 0.70 a 140a 3.70a 1.93a

T, 0.43a 0.87ab 1.70 a 1.00 a 0.60 a 1.60 a 2.60 ab 1.60a

Ts 0.17a 0.46b 1.20b 0.61b 044 a 1.40a 2.00b 1.28b

Ts 0.03a 0.47b 1.10b 0.53b 0.35b 0.70b 1.80b 0.95¢

Ts 0.03a 0.33¢c 0.86¢c 041c 0.33b 0.65b 1.20¢ 0.72¢
Means 0.22¢ 0.66b 1.35a 0.80¢c 1.15b 2.26 a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5%.

Table 16: Effect of irrigation treatments on total loss percentage of Thompson seedless grapes
at shelf life period during 2005 and 2006 seasons

Total loss (%)

Seasons 2005 2006
Period in days
Treatments 3 6 9 Means 3 6 9 Means
Ty 12.10a 29.96ab 44.00a 28.68a 13.90a 29.60a 47.10a 30.20a
T, 11.13a 32.07a 42.10a 28.43a 12.80a 28.40a 45.00a 28.73a
Ts 10.17b 25.96ab 36.90b 24.34b 10.94b 25.50b 36.20b 24.21b
Ty 8.53bc 23.87bc 35.20b 22.53bc 9.55¢ 21.70bc 32.50b 21.25bc
Ts 8.13c 20.63 ¢ 30.46¢ 19.74c 7.33d 19.25¢ 28.00c 18.19c
Means 10.01c 26.50 b 37.73a 10.90c 24.69b 33.76a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range
test at the level of 5%.

3.5.10. Bunch freshness
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Thompson seedless grapes variety is
harvested and picked in the hot season and
held at room temperature as shelf life, this
can result in stem drying and browning as
well as in berry shatter and even wilting and
shivering of berries. One of the most
important factors affecting fruit quality is
water loss from the stem. The stem green
color and its freshness are necessary
conditions to mention the high quality of

bunch for shelf life and marketing. Data
illustrated in Table 17 cleared that, bunch
freshness (the average of stem color,
dryness, and berry appearance). Bunch
freshness significantly deteriorated with
prolonging the shelf life period. Studies
concerning bunch freshness Mohamed and
Ibrahim (2003) and Mohamed and Hassan
(2003) found that bunch freshness
significantly deteriorated by prolonging the

storage period.

Table 17: Effect of irrigation treatments on bunch freshness of Thompson seedless grapes at
shelf life during 2005 and 2006 seasons

Bunch freshness

Seasons 2005 2006
Period in days
Treatments H* 3 6 9 Means H* 3 6 9 Means
T1 1.0a 2.0a 3.0a 4.0a 2.5a 1.0a 2.0a 3.0a 3.0a 2.25a
T2 1.0a 2.0a 3.0a 4.0a 2.5a 1.0a 2.0a 3.0a 3.0a 2.25a
T3 1.0a 2.0a 3.0a 4.0a 2.5a 1.0a 2.0a 3.0a 3.0a 2.25a
Ta 1.0a 2.0a 3.0a 4.0a 2.5a 1.0a 2.0a 3.0a 3.0a 2.25a
Ts 1.0a 2.0a 3.0a 4.0a 2.5a 1.0a 2.0a 3.0a 3.0a 2.25a
Means 1.0d 2.0c 3.0b 4.0a 1.0c 2.0b 3.0a 3.0a

Means followed by the same letters within each column do not significantly differ using Duncan's multiple range

test at the level of 5% and H* = at harvest.

1. REFERENCES

A.0.A.C. (1970). Association of official
analytical chemistry. Official method of
analysis, 4", Washington DC, PP. 832.

Adel, M. A.; Tawfic, T. A. and Hussien, T.
M. (2000). A Comparison between
surface and drip irrigation systems and its
effect on yield, fruit quality and storage
life of Roby seedless grapes in region
delta. J. Agric. Sc., Mansoura Univ.,
25(11):7079-7087.

Al-Shoffe, Y. S. (2005). Effect of some
supplementary refrigeration treatments
on storability of grapes. M. Sc. Thesis,
Fac. Agric, Ain Shams Univ., Egypt.

Ball, J. A. (1997). Evaluation of two lipid-
based edible coating for their ability to
preserve post-harvest quality of green
bell peppers. Virginia, USA.

Berry, G. and Aked, J. (1996). Packaging for
fresh produces a case study on table

grape. Post-harvest news and Information,
7(3):40-44.

Ckamande, N. U.; Goro, O. and Kenkrano,
A. (1996). Use of water stress in forcing
kyoho grapevines to produce two crops
per year. American Journal of Enolorgy
and Viticulture, 47(2):157-162.

Cominelli, E.; Galbiati, M.; Tonelli, C. and
Bowler, C. (2009). Water: The invisible
problem, EMBO Rep., 10:671-676.

Costa, J. M.; Ortuiio M. F. and Chaves, M.
M. (2007). Deficit irrigation as a strategy
to save water: physiology and potential
application to horticulture. J. Integrative
Plant Biology, 49:1421-1434.

El Gendy, S. R. (2002). Utilization of
evapotranspiration data for wuse in
irrigation for Thompson and Flame
seedless grapevines. Ph. D. Thesis, Fac.
of Agric., Cairo University.

JSAES, October 2022

204



Agricultural Engineering

El-Shobaky, M. A. and Mohamed M. R.
(2000). Effect of calcium and potassium
foliar application on leaves nutrients
content, quality, and storage life of citrus
(Washington navel orange) under drip
irrigation in clay soil. J. Agric. Sci.
Mansoura Univ., 25(12):8027-8037.

Ferreyra, R.; Selles, G.; Silva, H.; Ahumada,
R.; Munoz, I. and Munoz, V. (2006).
Effect of applied water on water relations
and productivity of 'Crimson Seedless'
table grapes. Pesquisa Agropecuaria
Brasileira, 41(7):1109-1118.

Gurovich, L. A. (2002). lIrrigation
scheduling of table grapes under drip
irrigation:  An approach for saving
irrigation water and energy costs in Chile.
International Water and Irrigation,
22(2):44-50.

Halachmy, I. B. and Mannheim, C. H.
(1991). Modified Atmosphere Packaging
of Fresh  Mushrooms. Packaging
Technology and Science, 4(5):279-286.

Hussein, A. M.; EIl-Sabrout, M. B. and
Zaghloul, A. E. (1998). Post-harvest
physical and biochemical changes of
common and late types of seedy Guava
fruits under storage. Alex. J. Agric. Res.
43(3):187-204.

Messaoudi, Z. and El-Fellah, A. (2004).
Optimization of vineyard irrigation on the
Meknes plateau (Morocco). Option
Mediterraneennes Serie A, Seminarires
Mediterraneens, (60):197-201.

Metochis, C. (2006). Irrigation of superior

grapes. Technical Bulletin, Cyprus
Agricultural Research Institute, (223):7
Pp.

Mohamed, M. A. A. and Hassan, G. F. A.
(2003). Physiological studies on mature
indices and storage ability of early
superior table grapes. J. Agric. Sci.
Mansoura Univ., 28(12):8341-8363.

Mohamed, M. A. A., and Ibrahim, F. E. A.
(2003). Effect of delaying pre-cooling
treatment on fruit quality and storage
ability of Thompson seedless and Flame

seedless grapes. J. Agric. Sci. Mansoura
Univ., 28(12):8323-8340.

Ndung'u, C. K.; Okamoto, G. and Hirano, K.
(1996). Use of water stress in forcing
Kyoho grapevines to produce two crops
per year. American Journal of Enology
and Viticulture, 47(2):157-162.

Ram, P. and Kartar, S. (1996). Effect of
various packing capacities of boxes on
the shelf life of grapes cv. Perlette
Department of Horticulture, Haryana
Agriculture University, Hisar 125 004,
India. Annals of Biology Ludhiana,
12(1):86-89.

Reynolds, A. G.; Parchomchuk, P.; Berard,
R.; Naylor, A. P. and Hogue, E. (2005).
Gewurztraminer grapevines respond to
the length of water stress duration.
International Journal of Fruit Science,
5(4):75-94.

SAS Institute (1998). SAS/STAT user's
guide, release 6.03. SAS Inst. Cary N. C
(Soft ware program).

Srinivas, K.; Shikhamanay, S. D. and Reddy,
N. N. (1999). Yield and water use of
Anab-e-Shahi grape (Vitisvinifera) vines
under drip and basin irrigation. Indian
Journal of  Agricultural  Sciences,
69:(1):21-23.

Storchi, P.; Costantini, E. A. C. and Bucelli,
P. (2005). The influence of climate and
soil on viticultural and enological
parameters of 'Sangiovese' grapevines
under non-irrigated conditions. Acta
Hort., (689):333-340.

Tarabia, M. E. M. (2006). Pre and post-
harvest treatments on Peach fruits grown
under desert conditions. Ph. D. Thesis
Fac. of Agric., Mansoura Univ.

Tourky, M. N.; EI-Shahat S. S. and Rizk, M.
H. (1995). Effect of Dormex on fruit set,
quality, and storage life of Tompson
seedless grapes (Banati grapes). J. Agric.
Sci., Mansoura Univ., 20(12):5139-5151.

Tourky, M. N.; EI-Shahat, S. S. and Rizk, M.
H. (1996). Effect of spraying with S-330-
D and GAgz on fruit set, yield, fruit quality,
and storage life of Romi Red grapes. J.

207

JSAES, October 2022



Agricultural Engineering

Agric. Sci., Mansoura Univ., 21(3):1143-
1152.

Tourky, M. N.; Elshobaky M. A. and Hosam
El-Deen, A. S. (2006). Evaluation of two
banana cultivars growing in sandy soil
under a grape irrigation system about
growth, fruit quality, and successful
marketing. J. Agric. Sci., Mansoura
Univ., 31(12):7859-7870.

JSAES, October 2022
208



Journal of Sustainable Agricultural and Environmental Sciences ISSN-Print: 2735-4377

https://jsaes.journals.ekb.eg/ ISSN-Online: 2785-9878
JSAES, 2022,1(1): 191 - 209

Ab AN s b 0 AT Ba g g () eae sh i AL cuind) Al o W 8y g M ol b g5
£ S AL daaa ¥ g jlaa daaa 3 gana ¢ ¥ (5 man G i) o) 3 pualal) 18 3 gana Baala

s —Age 3l gl S je — bl O gag agae — 2SN J 55 O gay andy Sl

s — e G daals — e )3 AK ¢ i) A8 Sl Y

s — el G daala — e ) SIAK ¢ jad) dael ) 3l gl Al T

e — e )30 Erandl 3 e — Cplall Gy dgaa — § i) 48U J gl i ¢

uadlall
M\M@J&@é}\b@a&%iﬁﬁu%:ﬂ)ﬂ\bﬁ Qgﬁ\
Al e g Al 2 Aladl) Bl LS aSal o3 Cua )
Ol Sisany sl Aalill Ay il A el (8 A el Caedl
Sl il e S e 2006 2005  salal dlgdall Asilas o ) sumially
Jalae s 41,590 4lia G ld Agisda (i )) A de ) jie Dl 5is 8 jac
:iswut,,zgfjﬁxzuumg\;a;))auuw 22.5% J s
Tl T o 48 oy dee da g Al
sl Slalea
DAl ele g Jalre Uil (e Caoaa (5 ) OOlalae dsed e Eanall Jaidil
ol gy (Tr) Joisll M5l Je a5 Pan evaporation (Epan)
T3 = (100% Epan) ‘T2 = (Epanlzo%) ‘&_)‘,}‘d‘ 23_)’-"’ "l:"‘d‘ 2\31-‘4;‘
‘.53\4&” Lﬂm@.ﬁu\j\ L_ILuA 63 .T5 = (60% Epan) ‘T4 = (80%Epan)
Bag palad s sai o ool COllaa Ll Al o a1 LS a5l
) aal b Lad g J seanall
el olus e 5 ) < lales il
OB el e pSall e g ac )l iss 848 ) ol elall 300 ) o aa
Ao Ll ol ael ol daus (8 3ah ) ) <l )l ele 33l
Ayl
oladl) 50 ga u&auaujdﬁamj/‘;[cg)//u)ﬁabﬁb
Jsana el cilael (il 5 (120% Epan) 4l dlabaall 4 jlae e
52 ) calae | A0l Alaall () 23 5 (609% Epan) el 5 dlalaay
Ll 8 38.30% ) cilia s Aty dusdlal) Aldadll (0 J saanall Aalinsal) Azl g 41 ) 3 o glad) Adaa
Al Al 842.8% 5 A5V
A pal) g S iy AT L ladll 5058 Cldea Ao (5 ) O loles il
- .o 0 - wa. A e v
50%$4-,aew Lsh) ae 25-30 C a0 Qc 4l s (& Al Aaliial el
535 Aadll e se IO 28l Jale 8 (et @llia Jaa oLl 9 24l ¥
o o 4Kl Auliall o) gall dpuss B33 ) (AN (ga) A8 al) a8 jAdll s yi
(5N ele AaS Culi LS daial 5 i€ 50l 30
O elae (< An ganll 8 50 (i A8 ) ga B 0 A0 5y aey el
Ui b pali dad Jle) (60% Epan) Gaselal) dlalaall cilacl g 5 0
(Epan120%) 4l dlebadl) dala cdlbaall Bl oo o3l 3 5
sl
48 all g (8 AN B 538 Bal g (o) ele Baly Jo <l ) (2 aiall A gl
(S a8al) A 85 5 o0l ) (I (53l Laa

JSAES, October 2022
209


https://jsaes.journals.ekb.eg/

