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Abstract

This investigation was carried out during the two successive
seasons 2004 and 2005 in a private farm at El-Sadat City, Monofia
governorate.

Crimson Seedless grapevines were sprayed with 0.5, 1.0 or
1.5% seaweed extract {Acadian) or EDTA- calcium or ascorbic acid
or with 25 ppm gibberellic acid at four weeks after full setting,
grapevines of control treatment were sprayed only with water. At
maturity stage, grapes of each treatment were picked and packed
into carton box {2Kg / box) lined with perforated polyethylene (40
i, 400 walls / m2, 1hall = 0.5cm) with a half SO; generator sheet
and then stored at 09C. and R.H. 90- 95% up to 12 weeks.

Weight loss, decay, shatter , total spoilage percentage,
percentage of total soluble solids and total soluble solids / total
acidity ratio of Crimscn Seedless grapes increased while berry
firmness, juice percentage and total acidity decreased gradually and
significantly with the increases of time during the storage period.

Alt pre harvest treatments except GA3 treatment decreased
weight loss, decay, shatter, total spoilage percentage and softening
rate of grapes during storage. The highest concentration {1.5 %) of
seaweed extract, EDTA- calcium or ascorbic acid was the most
effective among all treatments in reducing weight loss, decay,
shatter, total spoilage percentage and softening rate of stored
grape. However, in most cases there was no significant difference
among treatments in this respect when the low dose (1.0%) was
applied. :

It can be concluded that, pre harvest spraying with either
seaweed extract (Accadian) or Ascorbic acid at 1.5 % reduced
iosses, deterioration rate while increased storage life of Crimson
Seedless grape during storage.

INTRODUCTION

Grape is one of the most important and favorable fruit crops in Egypt. The
planted area in 2005 reached 160005 feddans, while the productive area reached
144624 feddans producing 1391749 tons according to Ministry of Agriculture statistics.

One of the most promising new cuitivars planted in Egypt is Crimson Seedless
as a late seedless variety with colored berries. However, there is a lack of available

knowledge for Egyptian producers about its suitable agricultural practices.
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There are some reperts which pointed out that, seaweed extract has been
used as a food, fertilizer and for medicinal purposes for a long time. Like some other
plants, seaweed contains various kinds of inerganic and organic substances which
probably benefit human health. It has also been reported that seaweed contains high
levels of minerals, vitamins, essential amino acids, indigestible carbchydrates, and
dietary fiber (Jimenez and Goni, 1999} from (Ismai! and Hong, 2002).

Bio-fertilizers are being used as chemical fertilizer alternatives to improve the
conditions of world-wide fields. Biclogical fertilizers don't contaminate the soil and
atmosphere, and help to produce healthy food {(Sanchez, et. &/ 2003). Seaweed and
their derivatives are used in agriculture as potential growth regulators.

El-Abbasy and El-Morsy (2002) in their study on Thompson seedless
grapevines sprayed with seaweed extracts at 4 mi. / liter after full bloomn and / or at
verasion, reported that these pre-harvest treatments significantly increased TSS / Acid
ratio, shattering and decay during cold storage. Also, they mentioned that, two sprays
of seaweed extract significantly increased weight loss and decay during storage
compared with one spray and control {unsprayed vines).

Seaweed extracts and yeast were examined for the control of fruit rots in
strawberries in 5 field trials in Victoria, Australia. All treatments were applied as foliar
sprays at weekly intervals. Seaweed extracts and yeast treatments significantly
reduced grey mould during the 3 days storage at room temperature (15 -25 -C) after
harvest (Washington, ef. a/, 2004).

Abdel-Hafeez, (2005) reported that, pre-harvest spraying with 0.5, 1.0 and
1.5% concentrations of either seaweed extracts or active dry yeast significantly
reduced pear fruic weight loss and decay percentage incidence during storage. Also
these treatments reduced the deterioration rate of fruit firnness and transition of fruit
color during storage, while they had no clear effect on the other fruit properties during
storage, such as the contents of T, S. S. % and acidity.

Mohamed (1998) found that, spraying ralcium compounds 20 days before
harvest significantly reduced weight loss, decay, shatter and total spoilage incidence in
grapes during storage. Furthermore, pre harvest spraying with caicium compounds
significantly increased berry firmness and significantly reduced the increasing rate of
total soluble solids percentage of the stored grapes. Also he added that, grapes
treated with calcium compounds were significantly less in acid contents during storage
compared with untreated grapes.

Miceli, et. 4/ (1999) mentioned that, calcium treatments increased calcium
content in both the whole berries and in the skin, resulting in a reduction of total rots

and Botrytis rots {caused by Botrytis cinerea ) in the bunches left on the vines under
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plastic covering for two months after the harvest season. Moreover, treated bunches
stored in the cold room at 0 degree C for 50 days, followed by 7 days of shelf iife;,
showed a 50% reduction of Botrytis rots compared with the controls. The same results
were shown by Strydom, etf. &/. (1999).

Chardonnet, ef. a/ (2000) cleared out that, calcium (CaCl,) inhibited
polygalacturonase activity at 1 g litre’ for C and C77:4 and at 16 g litre™ for B. [three
isolates of B. cinerea from decayed apple (B) and grape (C and C77:4) fruits.] Calcium
infiltration reduced decay caused by alt the three isolates by threé to five times.

Ramprasad, ef. al/. (2004) showed that, grapes {feated with ascorbic acid plus
antioxidants (salicylhydroxamic acid, n-propyl gallate and sodium benzoate) recorded
lower cumulative physiological loss in weight. In all treatments, increased shelf life
reflected the reduction in weight loss. Berry shattering was significantly reduced in
ascorbic acid at 1000 ppm plus both AOX-inhibitors and sodium benzoate cempared
with the control,

Mohamed et a/ (1998) reported that, weight loss, decay, shatter, total
spoilage, stem browning, and dryness, total scluble solids percentage of grapes
increased while berry firmness, general bunch appearance and total acidity decreased
with prolonging the storage period. The same results were given by Young et a/
{19598} and Mohamed & Hassan {2003).

The purpose of this study is to determine the effect of pre harvest foliar

spraying with four compounds (Seaweed extract (Acadian), EDTA- calcium, ascorbic
acid and GA3) on Crimson Seedless grape storability.

MATERIALS AND METHODS

This investigation was carried out during two successive seasons 2004 and
2005 in a private farm at El-Sadat City, Monofia governorate,

Six years old Crimson Seedless grapevines were chosen for this experiment.
The vines were nearly uniform, planted in a sandy soil at 3x3 m, drip irrigated. The
vines were supported by Spanish parron system and pruned at the third week of
January to 12 canes, 10 buds / cane, and 8 renewal spurs of 2 buds each. Average
number of bunches per vine was adjusted to 40. All vines were subjected to the same
cultural practices already applied in the vineyard.

Eleven treatments were carried out 4 weeks after fruit set. Each treatment
had six vines as three replicates, as 2 vines per one replicate. The treatments appiied
were as follows:-

t- Spraying with tap water {control).
2- Spraying with Seaweed extract (Acadian®) at 0.5 %.
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3- Spraying with Seaweed extract (Acadian) at 1.0 %.
4- Spraying with Seaweed extract (Acadian) at 1.5 %.
5- Spraying with EDTA- calcium at 0.5 %.

6- Spraying with EDTA- calcium at 1.0 %.

7- Spraying with EDTA- calcium at 1.5 %.

8- Spraying with ascorbic acid at 0.5 %.

9- Spraying with ascorbic acid at 1.0 %.

10- Spraying with ascorbic acid at 1.5 %.

11- Spraying with gibberellic acid (GA3) at 25 ppm.

At maturity stage, samples from all treatments in both seasons, were picked in
the early morning and directly transported to the laboratory and sorted to obtain
uniform samples then stored at 0°C. and 90- 95% R.H. up to 12 weeks. Fruits were
packed into 55 carton boxes (2Kg / box) lined with perforated polyethylene {40 p, 400
walls / m2, lhall = 0.5cm) with a half SO, generators sheet. Each treatment had five
carton boxes, representing three replicates as to be used for estimating the weight
loss, decay, shatter, total spoilage percentage and bunch freshness. Another two
carton boxes were used for the determination of the physical and chemical properties
of the stored grapes.

The determination procedures were as follows:

Decay, shatter, weight loss percentage were calculated according to the equation
{weight of decayed or shattered berries or weight loss per box X 100 / the initial
weight of box).

Total spoilage percentage was calculated as the sum of the last three parameters
(weight loss, decay and shatter percentage).

Berry color was determined by using a Hunter color meter type (DP-900) for the
estimation of L*, a*, b* value. Then Hue angles were estimated as described by
McGuire, (1992).

Berry firmness was. estimated in 15 berries by Ifra texture analyzer instrument
using a penetrating cylinder of 1 mm of diameter to a constant distance 1 mm inside
the skin of berry and by a constant speed 2 mm per sec. and the peak of resistance
was recorded per gram.

Juice percentage was determined by weighing the juice of three single replicates
taken randomly from the whole bunches. The Juice 'percentage was then calculated.
Total soluble solids were estimated according to (A.0.A.C., 1980).

Total acidity contents were measured according to (A.O.A.C., 1980).

Tctal soluble sclids / total acidity ratic.
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Data were subjected to analysis of variance as two factorial experiments in
complete random design and all means were compared using the new LSD at the 5%
level of probability in the two seasons of the experiment as described by Snedecor and
Cochran (1980).

*Acadian contains 13-16% organic mater, 4-7%k;0, 1-1.5%Ca, .3-1.2%P;0s,
and a little from cytokinins, Auxins, Gibberellins and Amino acids.

RESULTS AND DISCUSSION

I - Physical characteristics:
a- Weight loss percentage

Data presented in table (1) clearly indicate that, weight loss percentage
increased gradually and significantly with prolonged storage period. Also data show
that, all pre harvest treatments except GA; treatment decreased weight loss
percentage of Crimson seedless during storage. Moreover, it is obvious that, the
highest concentration 1.5 % of either seaweed extract EDTA- Calcium or Ascorbic acid
was the most effective among all treatments in reducing weight loss percentage of
stored grape. Although all used pre harvest treatments reduced weight loss incidence
during storage, it is apparent that, the lowest doses of Ascorbic acid and the only used
dose of GA; were also effective during the two seasons and seaweed extract during
the second season.

The results in this respect are in harmony with those obtained by Abd El-
Hafeez {2005) who reported that, pre harvest spraying with 0.5 % and 1.5 % of
seaweed extract significantly reduced weight loss percentage of pear fruit during
storage.

These results are also in line with those founded by Kumar et. a/ (1990} who
found that, pre harvest application with calcium (1% ca (NOs), or CaCl, at §.6 or1.0
%} decreased weight loss incidence of grapes during storage.

Also, the results are in agreement with the finding of Ramparasad et. &/
(2004} who reported that, pre harvest application with Ascorbic acid significantly
reduced weight loss incidence of Thompson seedless grapes during storage.

Similar results were also obtained by Mohamed (1998), Young et. a/ (1998)
and Mohamed and Hassan (2003).They found that, weight loss percentage of grapes
increased gradually and significantly with prolonging the storage period.
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b- Decay percentage

Data illustrated in table (2) show that, decay percentage of Crimson seedless
grapes increased gradually and significantly with the increasing of the storage period.
Data also cleared that, all pre harvest application except GAs treatment significantly
decreased decay incidence during storage in the two seasons of this study. Also it is
obvious that, the highest concentration of EDTA- Calcium 1.5 % followed by the
highest doses of ascorbic acid and seaweed extract were the most effective treatment
in reducing decay incidence of grapes during the first season. During the second
season however, the highest dose of ascorbic acid followed by that of seaweed extract
and the highest dose of EDTA- Calcium were the most effective treatments in reducing
decay incidence of stored grapes.
Table 1. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic

acid and GA; on weight loss percentage of Crimson Seedless grapes
during storage.

Treatments
St. Pericd
Seaweed extract EDTA- calcium Ascorbic acid
/ days Cont. GA; | Means
05% | 1.0% | t.5% | 0.5 % l 10% | 1.5% | 0.5% I 1.0 % I 1.5 %
First season
0 0.0 0.0 Q0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G.0 0.0
14 1.4 0.8 0.9 0.9 0.6 0.4 0.6 e 1.2 1.0 1.1 0.9
28 2.1 1.6 1.8 1.6 1.4 0.9 1.0 2.1 1.8 2.0 2.1 1.7
42 3.6 2.9 3.0 2.8 2.4 1.6 1.9 3.9 3.0 3.1 4.1 2.9
56 5.2 4.8 4.4 4.0 3.8 2.6 3.0 5.2 4.3 4.4 5.6 4.3
70 6.6 5.5 6.1 5.7 4.9 4.3 4.2 6.0 6.3 5.7 7.3 5.8
B4 8.9 7.1 6.6 6.2 6.6 5.9 4.5 7.7 7.5 6.5 7.7 6.8
98 9.6 8.9 7.4 7.0 8.7 7.5 7.2 8.8 8.6 7.4 9.0 8.2

Means 4.68 4.00 3.77 3.53 3.57 2.91 2.79 4.40¢ 4.09 3.76 4.62 ==

Second season

0 0.¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.89 0.43 0.91 0.53 0.51 0.76 C.66 0.64 0.63 0.81 0.63 0.67
28 1.44 0.86 1.57 1.05 1.01 1.09 1.3 1.28 1.25 1.81 1.25 1.26
42 2.86 2.21 2.37 2.25 2.42 2 2.44 245 2.22 2.46 2.84 241
56 4.33 3.88 3.42 3.11 3.76 2.49 3.49 3.65 3.19 3.21 | 442 3.54
0 5.45 5.54 4.8 4.41 4.76 5.59 4.37 5.52 5.1% 4.88 6.37 5.21
84 7.83 7.21 5.99 5.31 6.64 6.95 5.42 6.78 6.37 6.14 7.76 6.58
98 9.58 8.81 7.51 6.49 7.72 7.13 6.77 8.36 8.59 7.7 9.64 8.03

Means 4.05 3.62 3.32 2.89 3.35 3.30 3.06 3.58 3.43 3.37 4.11 -

New LSD at 5 % level F.S. Pre harvest treatments = 0,42 St.period = 0.36 Interaction = N.S.

New LSD at 5 % level S.S. Pre harvest treatments = 0.49 St.period = 0.42 Interaction = N.S.
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However, the variations among these treatments at the highest doses were
not significant during the first season and only significant with the highest dase of
EDTA- Calcium during the second season.

These results agree with those obtained by Washington ef. a/ (2004) on
Strawberries and Abd El-Hafeez (2005) on Pear fruits. They reported that, pre harvest
application with seaweed extract reduced decay incidence of fruits during storage.

These resuits are also in agreement with those found by Mohamed (1998),
and Miceli et. a/. (1999), Strydom et. al. {1999) and Chardonnet ef. a/ (2000} they
reported that, pre harvest application of Calcium significantly decreased decay
incidence of grape during storage. )

Similar results were also obtained by Miceli et &/ (1999) they reported that,
the effect of CaClL, pre harvest spraying for reducing total rots of grapes during
storage increased with the increasing of the used doses.

These results are in line with those obtained by Ramprasad et, g/ (2004) who
mentioned that, pre harvest spraying with Ascorbic acid significantly reduced the
incidence of rots in Thompson seedless grapes during storage.

These results are in line also with those mentioned by Mohamed (1998),
Young ef. a/. (1998) and Mchamed and Hassan (2003) who found that, decay
percentage of grapes increased significantly with the increases of the storage period.
In contrast these results disagree with those reported by Ei-Abbasy and El-Morsy
(2002) who mentioned that, pre harvest treatments with seaweed extract at 4 liter
after full bloom and or at version significantly increased decay incidence of grapes
during storage.

c- Shatter percentage

According to data shown in table (3} it is clear fhat, shatter percentage of
Crimson seedless grape increased gradually and significantly with prolonging the
storage period during the two seasons of this work.

Also data indicated that, all pre harvest treatments significantly decreased
shattering incidence of grapes during storage in the two seasons of this investigation.
The reduction of shattering incidence increased with increasing the used concentration
of these compounds. However in most cases these increments were not significant.
Data also indicate that, pre harvest treatment with seaweed extract at1.5 % followed
by EDTA- calcium at 1.5 % were the most effective pre harvest treatments in reducing
shattering incidence during the first season. Pre harvest spraying with EDTA- calciurn
at 1.5 % concentration followed by seaweed extract at 1.5 % were the most effective

treatments during the second season.
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Table 2. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GAs; on decay percentage of Crimson Seedless grapes during

storage.
Treatrnents
St. Period
Seaweed extract EDTA- calcium Ascarbic acid
/ days Cont. GA; Means
* 1 05% [ 10% | 15% | 065% | 1.0% | 15% | 05% | 1.0% | 1.5%
First season
0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0
42 1.2 0.4 0.3 0.0 0.8 1.0 0.2 0.5 0.3 0.5 0.6 0.5
56 2.3 c.9 0.5 0.0 1.6 19 0.3 0.9 0.5 0.7 1.4 1.0
70 5.6 2.5 2.0 1.1 3.4 2.5 1.1 1.8 1.5 0.9 3.3 2.3
84 6.2 3.9 3.0 2.2 5.2 29 14 3.2 2.1 1.9 53 3.4
98 13.3 9.4 8.0 7.0 7.8 6.4 2.1 9.5 6.0 4.2 13.2 7.9
Means 358 | 214 1.73 1.29 2,35 1.83 0.65 1.98 1.31 1.00 2.97 -
Second season
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.0 0.01
42 1.03 0.36 0.37 0.24 1.2 0.98 1.07 0.46 0.89 0.21 1.76 0.78
56 2.16 1.62 0.68 0.45 2.45 1.77 2.17 0.88 1.69 0.4 3.58 1.62
70 489 | 3.81 4.04 2.06 3.99 3.82 3.66 2.6 29 1.47 5.25 3.50
84 7.56 7.11 5.98 3.51 7.79 6.34 5.24 4,23 4.15 2.46 7.07 5.59
o8 17.56 5.9 8.37 445 | 1148 | 9.16 7.6 5.4 6.9 5.99 9.8 9.24
Means 4.16 2.85 2.55 .34 336 2.76 2.47 2.20 2.07 1.32 | 3.43d --

New LSD at 5 % level F.S.

Pre harvest treatments = 1.20

St.period = 1.02

Interaction = N.S.

MNew LSD at 5 % level S.S.

Pre harvest treatments = 0.85

St.period = 0.72

Interaction = 2.40
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Table 3. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GA; on shatter percentage of Crimson Seedless grapes during

storage.
Treatments
St. Period
Seaweed extract EDTA- calcium Ascorbic acid
/ days Cont. GA; | Means
05% [ 1.0% ] 15% | 05% [10% ]| 15% |0G5% ¢} 10%]15%
First season
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 | 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
.42 23 1.2 1.2 0.2 1.1 ] 09 0.6 1.0 1.1 0.9 1.4 1.l
56 4.7 25 2.1 0.5 1.9 1.5 1.3 2.3 2.2 1.6 2.6 2.1
70 6.7 4.0 2.1 1.5 3.5 2.5 2.0 3.6 2.8 2.8 3.5 3.2
84 8.8 5.2 31 19 38 32 2.5 5.4 4.2 3.4 4.9 4.2
98 12.1 7.7 6.8 23 6.3 4.7 4.8 7.7 5.4 4.9 8.1 6.4
Means 4.43 2.58 1.91 0.81 2.06 1.60 1.40 2,51 1.96 1.70 2.55 R
Second season
0 0 0 o 0 0 ¢ ¢ ¢ 0 0 0 0.0
14 0.05 0 0 0 0 0 0 0 0 [ 0 0.0
28 017 | © G 0 0 o 0 |oss| o] o 0 | 007
92 1.26 0.15 0.38 0.15 0.52 0.2 0 117 0.8 0.23 0.22 0.96
56 2.43 .28 0.7 0.32 1.05 0.4 0 2.49 1.6 0.47 0.46 0.93
70 4.07 3.15 3.41 2.02 3.0 | L73 1.48 4.0% 3.95 1.95 1.76 2.78
84 8.09 5.78 5.65 3.67 4.79 3.02 3.0t 6.44 6.28 383 | 3.16 | 4.88
98 13.07 | 11.55 } 10.48 | 5.53 9.42 7.75 527 } 10.52 ] 865 706 | 641 | 3870

Means 3.64 2.62

2.58 1.46 2.35 1.64

1.22 3.16 2.66

1.65 1.50

New LSD at 5 % level F.5.

Pre harvest treatments = 0.92

St.period = 0.79

Interaction = N.S.

New LSD at 5 % level S.5.

Pre harvest treatments = 0.93

St.period = 0.79

interaction = N5,
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These results are in line with those obtained by Mchamed (1998), Young et
al. (1998) and Mohamed & Hassan (2003) whe found that, shatter percentage of
grapes increased gradually and significantly with prolonging the storage period.

The results are also in agreement with those obtained by Mohamed (1998)
who reported that, pre harvest application of Calcium significantly decreased
shattering incidence of grape during storage. Similar results were also menticned by
Ramprasad ef. a/ (2004} who indicated that, pre harvest application with Ascorbic
acid decreased shatter incidence of stored grapes.

On the contrast these results disagree with those mentioned by Ei-Abbasy and
El-Morsy (2002) who stated that, pre harvest spraying of Thompson seedless vines
with seaweed extract significantly increased shatter incidence of grapes during
storage.

d- Total Spoilage percentage

Data presented in table (4) show that, total spoilage percentage in stored
Crimson seedless table grapes increased gradually and significantly with the extension
of storage period during the two seasons of this research. It is clear that, all pre
harvest applications significantly reduced total spoilage of grapes during the two
seasons of this study. Data also revealed that, the reduction of total spoilage
significantly increased with the increases of the used doses from these compounds
during the two seasons in this work.

Moreover, there were only significant differences between the highest and the
lowest doses during the two seasons in this investigation. On the other side no
significant differences could be detected between the highest and the medium doses
and bhetween the medium and the lowest doses during the two seasons in this work.

it is interesting to note that, vines sprayed with EDTA- calcium at 1.5 %
followed by that sprayed with seaweed extract at 1.5 % had the least total spoilage
percentage during the first season. In the second season however, spraying with
seaweed extract at 1.5 % followed by Ascorbic acid at 1.5 % resulted in the least total
spoilage percentage.

These results are in-line with those mentioned by Mohamed (1998), Young &t.
al. (1998) and Mohamed and Hassan (2003) who reported that, total spoilage
percentage of grapes increased gradually and significantly with prolonging the storage
period.

The results are also in harmony with those obtained by Mohamed (1998) who
found that, pre harvest spraying of vines with Calcium compounds significantly

reduced total spoilage percentage of grapes during storage,



MOHAMED, M.AA. et al.

2267

Table 4. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GA; on of total spoilage percentage of Crimson Seediess grapes
during storage.

L New LSD at 5 % level 5.5

Pre harvest treatments = 1.64

St.period = 1.40

Treatments
St. Period
Seaweed extract EDTA- calcium Ascorbic acid
/ days Cont. GA; Means
05% | 10% [ 1.5% [ 05% | 10% | 1L.5% [05% | 1.0% | 1.5%
First season
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 &0
14 1.4 0.3 0.5 0.9 0.6 0.4 0.6 1.0 1.2 1.7 1.1 0.6
28 3.0 1.6 1.8 1.6 1.4 0.8 1.0 2.1 1.8 2.0 2.1 1.7
42 7.1 4.6 4.5 3.0 4.3 35 2.6 54 4.4 4.5 6.1 4.5
56 12,2 8.1 7.0 4.5 7.3 6.0 4.6 8.4 7.1 6.7 9.5 7.4
70 18.8 12.4 10.1 8.3 11.8 9.4 7.4 12.0 10.6 5.4 14.1 iL;
84 23.9 16.3 12.8 10.4 15.6 119 8.5 16.2 13.8 11.7 17.9 145
98 35.0 26.0 22.2 16.3 22.8 18.6 14.2 26,1 2.0 16.4 30.3 22.5
Means 12.68 8.71 7.41 5.63 7.98 6.34 4.84 8.90 7.36 6.47 1G.14 i
Second seasol
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 D..D 0.0 0.0
14 0.9 0.4 0.9 0.5 0.5 0.8 0.7 0.6 0.6 0.8 0.6 c.7
28 1.7 0.9 1.6 1.1 1.0 11 1.3 1.9 1.3 1.8 1.3 1.3
42 5.2 2.7 31 2.6 4.2 32 3.5 4.1 39 29 4.8 3.7
56 8.9 5.8 4.8 3.9 7.2 4.7 5.7 7.0 6.5 4.1 8.5 6.1
70 14.4 12.5 12.3 8.5 11.8 11.5 8.5 12.2 12 8.3 13.4 11.5
84 23.5 201 17.6 12.5 18.2 16.3 13.7 17.4 16.8 12.4 18 17.1
98 40.2 30.3 27.4 16.5 28.6 24 19.6 28.3 24.1 20.8 25.8 26.0
1 Means 11.85 9.08 8.45 5.70 S.07 7.70 6.74 8.94 8.16 6.38 9.05 -
!
New LSD at 5 % level F.S, Pre harvest treatments = 1,49 St.period = 1.27 Interaction = 4.20 ‘
Interaction = 4.63 1
i
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Similar results were also obtained by Ramprasad ef a/ (2004) who found
that, pre harvest application with Ascorbic acid significantly reduced total spoilage
percentage of grapes during storage.

e- Berry Firmness

It is obvious from data shown in table (5) that, berry firmness decreased
gradually and significantly with prolonged storage pericd during both seasons. Data
also cleared that, all pre harvest applications significantly reduced the softening rate of
grapes during storage compared with control.

It is interesting to note that, the decreases in softening rate was found to
increase significantly with the increase of the used doses from all sprayed compounds
in the two seasons. It is aisc clear from the same data that, grapes of the grapevines
treated with Ascorbic acid at 1.5 % had the highest berry firmness during storage.
However, there were no significant differences in this parameter in all stored grapes of
vines treated with any of the highest doses 1.5 % from all studied compounds during
the second season. On the other side grapes of vines treated with the highest doses
1.5 % of seaweed extract had berry firmness significantly less than that treated with
the highest doses of Ascorbic acid at 1.5 % during the second season.

These results are in agreement with those mentioned by Abd El-Hafeez (2005)
who mentioned that, pre harvest application of Pear trees with seaweed extract
significantly increased fruit firmness during storage.

These results also are in line with those demonestrated by Mohamed (1998)
and Lime ef. a/ (2002) who showed that, pre harvest application with Calcium
Chloride significantly reduced softening rate of grapes during storage.

The results agree also with those obtained by Mohamed (1998), Young et. af. -
{1998) and Mohamed & Hassan (2003) who reported that, berry firmness of grapes
decreased gradually and significantly with prolonged storage period.

f- Berry color (Hue angle )

According to data shown in table (6) it is obvious that, berry color changed
directly from red {Hue angle is around 30) to Purplish Red (Hue angie is around 15)
during storage in the two seasons of this investigation.

Data also indicated that, Alfhough all grapes obtained from pre harvest
sprayed grapevines had significantly darker color than untreated grapes (Hue angles
associated with grape presented from pre harvest spraying grapevines were less than
that were associated with presented from control grapevines)} it is clear that, these

differences were due to the effect of these treatments at harvest because
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Table 5. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GA; on berry firmness of Crimson Seedless grapes during

storage.
Treatments
St. Pericd
Seaweed extract EDTA- calcium Ascorbic acid
/ days Cont. GA; | Means
05% {10% | 15% | 05% | 10% |j15% [05% 1 10% | 1.5%
First season
¢ 510 53.6 63.1 6l.9 53.3 61.1 66.7 56.6 6l.6 67.4 70.9 60.65 -
14 49.7 47.0 54.7 55.0 5C.4 £9.3 61.7 52.8 57.7 59.6 | 60.1 | 55.26
28 47.4 50.4 51.3 52.0 47.9 56.5 54.6 48.4 54.0 56.8 559 52.28
42 44.1 458 46.1 49.7 42.5 45.1 52.3 47 46.5 54.7 50.2 47.63
56 41.6 42.5 453 46.5 41.4 43.5 47.5 42.9 46.3 45.8 45.3 44.79 :
70 39.2 41.5 43.5 44 40.6 381 41.6 39.3 42.2 46.1 | 41.1 | 41.65
84 33.2 35.8 40.2 41.3 36.6 379 40.8 36.9 41.4 42.4 38.3 38.60
98 27.1 32.1 359 39.5 31.8 34.7 38.9 35.3 36.6 39.1 35.4 35.13
Means 41.7 43.6 47.5 48.7 43.1 47.2 50.5 44.9 48.3 52.0 49.6
Second season
0] 41.5 44,7 49,1 50.2 44.9 48.4 52.2 46.1 51.0 58.7 58.0 | 49.53 |
14 40.3 43.8 47.5 49.3 40.8 44.5 51.t 42.4 44.8 51.6 56 46,54
1
28 34.7 39.5 40.1 43.1 39.5 42.6 45.3 394 41.1 47.6 47.3 41,83
42 335 38.2 38.0 44.0 353 37.9 39.7 35.6 37.6 40.9 | 43.8 | 38.62
56 34,7 34.1 36.4 39.3 32,5 37.5 37.3 33.6 3.6 35.0 | 356§ 3551
—
70 29.1 28.4 30.7 34.4 34.9 352 34.3 316 32.7 357 p 325 | 3272
84 24.6 29.3 32.0 34.9 235 28.6 34.7 26.7 28.0 32.0 27.8 29.28
98 29.1 28.6 310 33.9 231 263 32.0 25.8 27.9 28.4 26.2 27.92
Means 328 358 38.1 41.1 343 37.6 40.8 351 37.3 41.2 40.9 _J

New LSD at 5 % level F.S.

Pre harvest treatments = 2.19

St.period = 1.87

Interaction = 6.21

New LSD at 5 % level 5.5,

Pre harvest treatments = 2.00

St.period = 170

[nteraction = 5.65
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color of grape presented from sprayed grapevines was darker than that of control in
the two seasons of this work.

These results disagree with those obtained hy Abd El-Hafeez {2305) who
mentioned that, pre harvest spraying with seaweed extract significantly reduced color
transitions of Pear fruit during storage.

II - Chemical characteristics:

a- Total soluble solids, Total acidity and Tota! scluble solids / acid ratio
According to data presented in tables (7, 8 and 9) it is clear that, TSS percentage of
grapes and TSS / acid ratio increased gradually with prolonged storage period in the
two seasons. Data ailso indicated that, grapes of vines sprayed with seaweed extract
and Ascorbic acid had higher TSS and TSS / acid ratio higher than those of untreated
vinas where as they had less totai acidity percentage than that of untreated vines
during storage. However it is obvious that, these variations ameng these parameters
are due to the effect of these treatments at harvest. On the other hand, grapes of
vines treated with EDTA- Calcium at 1.5% and GA, had higher acidity than those of
untreated vines during storage in the two seasons, but had no cbvious trend during
the two seasons concerning total soluble solids (EDTA- Calcium at 1.5%) and total
soluble solids / total acid ratio (GA3).

These results are in line with those mentioned by Mohamed (1998), Young &t
af. (1998) and Mohamed and Hassan (2003). who reported that, TSS % of grape and
total soluble solids / acid ratio increased while total acidity percentage decreased with

prolonged storage.
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Table 6. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic

acid and GA3 on Hue Angle of Crimson Seedless grapes during storage.

Treatments
St. Period
Seaweed extract EDTA- calcium Ascorbic acid
! days Cont. GA; | Means
05% 1 1.0% [ 15% | 05% | 1.0% | 15% | 05% | 10% | 1.5%
First seasen
0 41.1 34.8 32.6 30.8 34.3 36.4 37.3 31.6 35.1 389 | 460 363
14 42.7 | 36.0 321 357 35.5 37.6 334 328 35.0 38.1 | 458 358
28 38.4 32.7 318 31.0 33.7 33.4 329 31.0 34.e 36.0 15.6 344
42 38.3 23.2 31.4 301 31.2 28.9 32.2 306 331 32.8 43.2 32.7
56 380 | 27.7 28.8 29.0 328 32.5 28.9 24.5 28.2 308 {427 313
70 37.9 213 28.1 29.7 29.7 28.5 28.4 239 229 299 41.3 25.2
84 33.6 18.3 25.4 29.5 24.5 22.4 26.5 22.7 22,5 26.7 36.2 262
98 32.5 15.0 11.4 28.1 20.0 22.5 24.7 21.3 15.2 20.1 3.6 21.9
Means 37.8 26.8 277 30.5 30.2 30.3 30.5 27.3 283 317 1 376 --
Second season
0 35.6 25.5 24.8 24.7 27.5 27.8 29.8 30.7 32.3 34,7 38.3 30.2
14 34.8 25.7 24.9 24,1 26.8 26.8 28.4 29.3 32.2 34.0 35.4 293
28 34.6 24.8 23.3 23.7 26.7 25.5 26.0 274 31.4 32.2 338 28.1
42 31.8 24.1 23.2 22.5 258 238 259 25.2 26.2 28.1 § 311 262
.
56 25.4 22.7 22.6 21.8 25.7 23.% 21.7 25.4 25.7 24.4 29.5 24.5
70 27.8 19.6 21.0 20.4 24.2 22.3 23.6 21.7 22.4 24.7 27.5 23.2
84 237 15.2 15.4 17.3 16.6 21.9 21.7 16.9 23.0 222 | 230 204
98 23.7 15.5 164 16.2 13.2 20.6 15.0 10.9 15.1 18.1 | 218 | 173
Means 297 | 221 22.0 21.3 233 24.1 24.5 234 26.0 27.3 | 301 -
]
New LSD at 5 % level F.S. Pre harvest treatments = 2,89 St.period = 2.46 Interaction = N.S. i
New LSD at 5 % level 5.5. " Pre harvest treatments = 1.48 St.period = 1.26 Interaction = 4.19 !
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Table 7. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GA; on TSS contents of Crimson Seedless grapes during storage.

Treatments
St. Period
Seaweed extract EDTA- cakium Ascorbic acid
/ days Cont. GAS Means
0.5 % 1.0 % 1.5 % 0.5 % 1.0 % 1.5 % 0.5% 1.0 % 1.5 %
First season
0 16.7 16.9 17.3 17.5 17.2 17.5 16.8 17.3 12.5 17.7 16.5 17.17
14 17.1 17.6 19.4 18.0 18.6 18.0 16.9 17.6 17.8 i8.5 17.1 17.96
28 17.7 18.1 20.4 12.6 18.6 18.7 17.4 18.2 18.2 18.6 17.6 18.56
42 18.1 18.8 21.0 19.5 19.2 15.1 17.6 18.3 18.4 18.7 15.4 18.92
56 18.4 19.1 21.6 205 20.4 19.3 17.7 18.4 18.5 18.7 19.5 19.28
70 18.7 19.8 21.2 207 20.5 19.7 17.8 19.7 18.6 19.2 19.6 19.59
84 18.3 19.9 21.9 20.8 20.6 19.5 179 189 193 19.9 19.8 19.71
88 15.6 20.1 216 21.2 20.4 19.8 18.0 19.0 19.4 20.1 199 19.97
Means 18.08 18,79 20.55 19.85 19.56 18.95 17.51 18.43 18.48 18.93 1B.68
Secand season
0 171 17.7 18.0 18.1 17.6 17.7 17.3 17.2 17.3 17.6 17.0 17.51
14 17.5 18.0 18.5 18.9 18.3 18.3 17.8 17.7 17.6 17.8 17.6 18.00
28 17.8 17.5 19.0 19.8 19.3 18.7 18.6 17.9 18.8 17.9 18.2 18.54
42 18.4 18.6 20.0 20.2 19.4 19.3 18.8 18.8 19.7 18.4 18.4 15.10
56 18.9 19.8 19.9 20.7 19.6 19.5 19.6 19.4 19.3 15.0 19.2 19.49
70 18.6 19.5 21.1 20.8 19.9 16.7 19.2 19.7 19.8 18.6 19.3 19.66
84 194 19.6 20.9 21.2 15.8 19.9 18.5 20.0 19.9 19.1 20.1 19.95
85 17.5 20.1 20.1 21.7 20.8 19.7 20.3 19.5 21.1 19.5 20.4 007
Means 18,15 18.87 19,71 20,20 18.31 19,13 18,83 18.80 19.16 18.45 18.80 -

New LSD at 5 % level F.S.

Pre harvest treatments = 0.46

St.period = 0.34

[nteraction = 1,29

New LSD at 5 % level S.S.

Pre harvest treatments = 0,27 | St.period = 0.23

Interaction = 0.77
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Table 8. Effect of pre harvest spraying with Seaweed extract, EDTA- calcium, ascorbic
acid and GA; on total acidity of Crimson Seedless grapes during storage.

|

Treatments
St. Period -
Seaweed extract EDTA- calcium Ascorbic acig '
/ days Cont, GA, tleans
0.5 % 1.0 % 1.5 % L 0.5 % 1.0 % 1.54% 0.5% 1.0 % 1.5%
First season '
0 0.70 0.66 0.62 0.59 0.65 0.67 0.68 0.67 0.64 0.66 0.72 0,660 ]
14 0.67 0.66 0.63 0.61 0.64 0.68 0.68 0.66 0.63 0.62 0.70 0,653
1
]
28 0.66 0.65 0.61 0.60 0.61 0.66 0.66 0.65 0.62 0.62 0.69
42 0.62 0.66 0.58 0.55 0.60 0.64 0.65 0.64 0.62 0.61 0.66 0425
56 0.60 0.62 0.59 0.58 0.61 0.64 0.65 0.61 0.63 0.57 0.63 0612
70 0.57 0.60 0.55 0.57 0.59 0.62 0.64 0.64 0.62 0.56 0.58 0,595
l 84 0.65 0.60 .56 0.55 0.59 0.60 0.64 0.57 0.59 058 0.63 0,594
‘ 98 0.68 0.59 0.51 053 055 0.62 0.67 0.62 0.61 0.58 0.65 0.601
Means 0.644 630 0,58 0.578 0.605 0.641 0.659 0,633 0.620 0.600 0.658
Serond season
0 0.68 0.65 0.62 .61 L 0.65 0.64 0.67 0.68 0.67 0.65 0.70
14 0.64 0.63 0.60 0.59 0.63 0.62 0.66 0.65 0.64 0.64 0.68
28 0.60 0.62 }_0.63 0.57 0.61 0.60 0.65 0.64 0.65 0.60 0.68 0623 ]
42 0.52 0.57 0.58 0.58 0.60 0.59 0.65 0.62 0.62 0.58 0.64 2595
56 0.55 0.59 0.61 0.54 0.60 0,57 0.61 0.61 0.5t 0.62 0.64 0.595
70 057 0.60 0.57 0.57 0.55 0.55 0.58 0.62 0.60 0.58 0.61 5,582
84 0.64 0.65 0.60 0.56 0.53 0.54 0.61 0.60 0.59 0.55 0.75 502
98 0.72 0.69 0.62 0.59 0.55 0.56 0.63 0.57 0.57 0.53 0.77 0618
Means 0.615 0.625 0.604 0.576 0.590 0.584 0.633 0.624 0,619 0.595 0.684
New LSD at 5 % level F.G. Pre harvest treatments = ¢.018 ' S.period = 0.015 Interaction = N.S. 5
j
New LSD at 5 %% level S.5. Pre harvest treatments = 0.026 S.period = 0.022 Interaction = 0,072 i
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Table 9. Effect of pre harvest spraying with Seaweed extract, EDTA- caicium, ascorbic
acid and GA; on TS5 / total acidity ratio of Crimson Seediess grapes
during storage.

Treatments
St, period
Seaweed extract EDTA- calcium Ascorbic acid
i dayd Cont. GAz Means
05% | 10% | 1.5% { 05% | 1.0% | 1.5% j 0.5% | 1.0% | 1.5%
First season

4 239 25.6 27.9 29.7 26.5 26.1 24.7 25.8 27.3 20.8 229 26.11
14 25.5 26.7 30.8 311 28.1 268.5 24.5 26.7 28.3 29.8 24.4 27.61
28 26.8 27.8 334 32.7 32.1 283 26.4 28.0 29.5 30.0 25.5 25.15
4z 29.2 28.5 36.2 331 32.0 25.8 27.1 23.6 29.7 30,7 29.4 30.38
56 30,7 | 308 36.6 353 334 3e.2 27.2 30.2 26.4 32.8 31.0 | 3160
70 32.8 33.0 38.5 36.3 34.7 318 27.8 30.8 30.0 34.3 33.8 | 33.08
84 28.2 33.2 35.1 37.8 34.9 32.5 28.0 33.2 32.7 343 | 814 | 33.20
a8 28.8 34.1 42.4 40.0 37.1 319 26,9 30.6 31.8 34.7 30.6 | 33.53

Means 28.23 | 29.96 | 35.62 | 3450 | 32.48 | 2964 | 26.61 29.223 29.83 | 31.67 | 28,63 -

Second seasol
] 25.1 27.2 25.0 25.7 27.1 27.7 25.8 25.3 25.8 26,7 24.3 | 26.70
14 27.3 28.5 309 321 29.0 29.6 27.0 273 27.5 27.8 259 | 2844
28 29.7 288 30.2 348 316 31.2 28.6 28.0 28.9 29.8 263 29.86
42 35.4 32.6 34.5 349 32.3 32.8 29.0 30.4 31.7 31.7 28.8 32.18
56 34.4 335 327 38.4 326 34.3 31.2 319 316 30.6 30.0 | 32.83
70 326 | 325 37.1 36.5 36.1 359 331 31.8 33.0 32.0 317 | 3385
N 84 303 30.1 349 37.9 37.3 36.9 32.0 334 337 34.7 26.8 33.45

98 24.3 29.1 32.5 36.8 37.8 35.2 32.3 34.3 37.0 367 26.5 | 32.85

Means 2689 1 30,29 | 32.72 | 35.14 | 3297 | 3293 | 2987 | 30.28 | 31.13 | 31.24 | 27.62

New LSD at 5 % level F.S. Pre harvest treatments = 1.49 St.period = 1.27 Interaction = N.S.

New LSD at 5 % level S.5.

Pra harvest treatments = 1.68

St.period = 1.43

Interaction = 4.75
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