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Abstract

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

Some Crimson seedless grapevines were sprayed with 0.5, 1.0
or 1.5% Seaweed extract (Acadian) or EDTA- calcium or ascorbic
acid or 25 ppm gibberellic acid 4 weeks after fruit set. Vines of the
control were sprayed only with water. Fruit samples were taken
during growth development, at veraison stage (4 weeks after
spraying) and then weekly until fruit reached maturity stage.

Total soluble solids and TSS / acid ratio increased continuousty
while berry firmness and total acidity decreased gradually with the
progress of fruit age. Berry color changed directly from red green
to greenish red and then to red.

Preharvest application of Seaweed extract (Acadian) or EDTA-
caicium or ascorbic acid significantly increased vine yield, bunch
weight, berry weight and size, berry firmness, TSS percentage, TSS
/ acid ratio and anthocyanin contents of berry skin and decreased
tota! acidity percentage of berry juice as compared with untreated
vines. This effect was found to increase with the increase of the
used doses of Seaweed extract (Acadian) and ascorbic acid.
However, this trend was not true in case of EDTA- calcium
treatment. On the other side preharvest application with GA;
increased vine yield, bunch weight, berry weight, berry firmness
and total acidity of berry juice and decreased TSS percentage, TSS
/ acid ratio and anthocyanin contents of berry skin in comparison
with control.

Furthermore, Seaweed extract (Acadian) or ascorbic acid
preharvest spraying accelerated berry color changes, grape
maturation and improved berry color at harvest. This effect
increased with the increase of the used concentrations from these
compounds.

It can be concluded that, preharvest spraying with Seaweed
extract (Acadian) at 1.5 % or ascorbic acid is necessary for
increasing vine yield, bunch weight, berry weight and firmness and
improving berry coloration and accelerating fruit maturation. It is to
be noticed that, GA3 at 25 ppm or EDTA- Calcium at 1% were
similar to the aforementioned compounds with the exception of
delaying berry color transition and fruit maturation.
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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 amounted to
144624 feddans producing 1391749 tons according to the statistics of Ministry of
Agriculture,

One of the most promising new cultivars planted in Egypt is Crimson seedless
a late seedless ripening variety with colored berries. Scarce are the information
necessary for the grape grower concerning seme important practices which should be
applied in vineyards planted with this new cultivar.

Mchamed and Hassan (2003), reported that, bunch weight, berry weight and
size, juice percentage, TSS, and TSS / acid ratio increased continuously while total
acidity and berry firmness decreased during the developmental stages of grapes.

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

Furthermore Seaweed extract increases plant resistance to pests and diseases,
improves plant growth, yield and fruit guality (Fornes, et a/, 2002).

Jensen, (2004) mentioned that, spraying vines with Acadian, sea plants
extract, at pre-bud break, pre-bloom, post-bloom and sizing stage resulted in an
increase of 24 % of yield in comparison with control. Also he added that there was an
increase in berry size and firmness, However, Brix levels tended to be slightly lower in
treatéd grapes.

El-Abbasy and El-Morsy (2002) reported that, soluble soiid contents of
Thompson Seedless grape at harvest were increased while total acidity decreased
significantly by using two sprays of Seaweed extract,

It has been reported that, the fruit yield increased as the concentration of the
Seaweed extract increased (Fornes, ef &/, 2002).

Shiang, et al, (1997) reported that, Cytex [Seaweed extract containing
cytokinins] treatment increased the firmness of berries of Honey Red grape. Also they
added that, Treatment with 0.25% Calcium phosphate or EDTA-Ca also increased
flesh firmness and increased Ca and pectin contents of berries compared with the
control.

Mohamed (1998) found that, calcium spraying as foliar application 20 days
before harvest had no significant effect on average berry weight and juice content of
grapes during the growing season and at harvest. On the other hand, this treatment

increased berry firmness of grapes at harvest but decreased total soluble solids and
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total acidity contents in grapes during the growing season and at harvest, Also, the
effect of the used concentrations increased with the increase of calcium compounds
doses.

Giudice, et al, (2004) claimed that, number of berries per bunch, berry
weight, bunch weight, and number of bunches per shoot in the subsequent season
were decreased by multiple, prebloom plus post bloom Ca applications. They aiso
added that, prohexadione-Ca had minimal effects on berry weight or crop yield.

Preharvest application with ascorbic acid significantly increased vine yield,
bunch weight, berry weight, total soluble solids contents and total soluble solids / acid
ratio of Roomy Red grapes at harvest. (Ahmed and El-Hameed, 2004)

Gujar, et al., (2001} in their study on grape cv. Tash-A-Ganesh, mentioned
that, pre-harvest spraying with ascorbic acid at 500 ppm, during pre-bloom, bloom,
fruit setting and fruit development reduced pink percentage by 12% over or gibbereliic
acid (GA;) at 10, 20, 30 and 40 ppm. Furthermore, the total soluble solids content was
positively correlated with the pink percentage.

Preharvest treatments with GA; significantly increased berry weight, size,
diameter, adherence strength and firmness. (Omar & El-Morsy (2000) on Ruby
Seedless and Ibrahim and Gaser (2005) on "Roumy Ahmer" grapes).

The purpose of this study is to determine the effect of preharvest foliar

spraying with four compounds {(Acadian, EDTA- calcium, ascorbic acid and GA3) on

Crimson Seedless maturation of grapes and quality at harvest.
MATERIALS AND METHODS

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

Crimson Seedless grapevines chosen for this investigation were Six years old,
nearly uniform in growth, planted in a sandy soil spaced 3x3 m, irrigated according to
drip irrigation system. 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 herticultural practices already applied in the vineyard.

Eleven treatments were applied 4 weeks after fruit set. Each treatment had six
vines as three replicates, 2 vines per replicate. The treatments included the following:-
1- Spraying with tap water (control).

2- Spraying with Seaweed extract (Acadian*) at 0.5 %,
3- Spraying with Seaweed extract {Acadian) at 1.0 %.
4- Spraying with Seaweed extract (Acadian) at 1.5 %.
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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 %.
S-  Spraying with ascorbic acid at 1.0 %.

10- Spraying with ascorbic acid at 1.5 %.

*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.

11- Spraying with gibberellic acid (GA;) at 25 ppm.
The following estimates were carried out for evaluating the effect of different
treatments:-
Dynamic of maturation:- at veraison stage, four weeks after spraying, two vines wera
specified for sampling, a representative sample of 20 berries from the apical, middle
and basal parts of the bunch was picked from each vine every week to determine
berry color and firmness, TSS, total acidity percentage , TSS / acid ratio till maturity
stage.
At harvest studies:- six bunches were taken at random from each treatment for
carrying out the following determinations:-
* Average bunch weight.
* Average berry weight, size, length and diameter.
* Berry color:- berry color was determined by using a Hunter color meter type (DP-
90Q) for the estimation of L*, a*, b* value, Then Hue angles were estimated as
described by McGuire, (1992).
* Average berry firmness:- 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 / cm,
* Juice Percentage was determined by weighting three replicates, each consists of
sixteen berries. The juice percentage was calculated according to the following
equation: - Juice percentage = Juice Weight * 100 / Berry Weight.
* Total solubie solids were estimated according to (A.0.A.C., 1980).
* Total acidity contents were measured according to (A.O.A.C., 1980).
* Total soluble solids / total acidity ratio.
* Total anthocyanin content: - according to the methods of Husia et a/{1965).

From the statistical point of view, the complete randomized design was
adopted: Data were statistically analyzed according to Snedecor and Cechran (1990)

using the new LSD test at 5% level for comparison between means.



I- Dynamics of maturation
1- Physical characteristics:
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RESULTS AND DISCUSSION

a - Berry firmness:-
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Data presented in Table (1) clearly indicate that, berry firmness decreased

gradually with the increase of fruit age. It is worthmentioning that, all preharvest

treatments increased berry firmness during berry development and at harvest as

compared with control.

It is to be observed that, this estimate was found to increase graduaily with the

increase of the used concentrations from all used compounds under this study.

Data also revealed that, spraying GA; at 25 ppm and Seaweed extract at 1.5 % 4

weeks after berry set was the most effective treatments among the other used

concentrations during the first season. In the second season however, GA;

sprayed at 25 ppm and EDTA- calcium at 1.5 % were the most effective

treatments in increasing berry firmness at harvest.

Table 1. Effect of spraying with Seaweed extract, EDTA- calcium, ascorbic acid and
GA; on berry firmness of Crimson Seedless grapes during development

and maturation,

Treatments
Bunch age Seaweed extract EDTA- calcium Ascorbic acid
Cont, GAz | Means
05% 1 10% | 1.5% | 05 % ! 10% | 1.5% [ 05% | L.0% l 1.5%
First seasan
56 737 | 734 74.8 81.1 75.0 74.3 75.0 70.3 75.0 755 | 785 | 75.2
63 66.2 70.5 74.0 74.4 73.8 73.1 74.3 65.7 73.8 726 1744 | 721
70 65.7 69.3 72.7 732 724 69.1 67.4 60.9 65.4 70.6 713 68.9
77 56.9 66.1 66.4 67.1 60.2 67.2 6/7.2 59.1 62.5 69.4 ?‘;.l 64.8
84 51.0 536 63.1 61.9 53.3 61.1 66.7 56.6 61.6 67.4 70.9 60.7
Means 62.7 6.6 70.2 71.5 66.9 68.G 70.1 62.5 67.7 71.1 73.2
Second season
56 759 | 79.0 83.8 87.5 81.8 79.9 87.4 75.4 84.0 79.0 | 817 | 814
63 709 | 822 78.4 833 77.6 70.8 81.1 73.6 82.7 813 | 81.1 | 785
70 68.5 77.6 81.4 75.3 70.5 729 82.7 68.2 69.5 69.0 77.6 74.0
77 60.9 70.7 60.9 71.8 6/7.4 74.0 70.8 66,2 70.0 67.1 77.4 68.8
84 41.5 44.7 1 45.1 50.2 44.9 48.4 52.2 46.1 51.6 58.7 58.0 49.5
Means 63.5 70.8 70.7 736 68.4 69.2 74.8 65.9 71.5 71.0 75.2

New LSD at 5 % level F.S.

Preharvest treatments = 3.113

Harvest date = 2.299

Interaction = 7.624

New LSD at 5 % level S.S.

Preharvest treatments = 4.049

Harvest date = 2.988

Interaction = 9.910
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These results are in line with those obtained by Shiang et a/ (1997),
Jensen (2004), and Abd El-Hafeez (2005) who reported that, preharvest spraying
with Seaweed extract significantly increased fruit firmness.

Furthermoré these results are in harmony with those obtained by Gaser et
4/{1998) and Omar & El-Morsy (2000) who found that, GA; significantly increased
berry firmness.

Also these results are supported by those found by Shiang ef af (1997)
and Mchamed (1998) who pointed out that, preharvest application with calcium
significantly increased berry firmness at harvest.

b- Berry color {Hue angle):-

According to data presented in Table (2) it is obvious that, berry color
changed directly from orange yellow {version hue angle is less than 909) to
reddish orange (hue angle is more than 45°) and then continuously to red (hue
angle is less than 45°).

Data also indicated that, all preharvest treatments under this investigation
significantly accelerated color changes and improved berry color at harvest.
Spraying Seaweed extract at 1.5% followed by EDTA- ¢alcium and ascorbic acid at
0.5% was superior to the other treatments during the two seasons of this work.
However, the highest doses (1.5 %) of EDTA- calcium and ascorbic acid retarded
color changes during development and maturation in comparison with the other
treatments, however it is still better than the control. In contrast, GA; significantly
delayed color transition of berries compared with the other treatments and
control.

Furthermore there was a significant interaction between preharvest
treatments and harvest date during both seasons of this study.

These results disagree with those obtained by Abd El-Hafeez (2005), who
reported that, preharvest spraying with Seaweed extract significantly delayed pear
fruit color transition.

2 - Chemical characteristics:
a- Total soluble solids (TSS) %

Data of Table (3) clearly show that, TSS % increased gradually with the

increase of fruit age during the two seasons of this study,
Cata also indicated that, all sprayed compounds except GA; treatment significantly
increased TSS percentage either during development or at maturation as
compared with untreated vines (controi). It is obvious that, TSS percentage
increased gradually with the increase of the used concentrations of Seaweed
extract and ascorbic acid. TSS percentage decreased gradually with the increase
of the used doses of EDTA- calcium during the two seasons of this work.
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Table 2. Effect of spraying with Seaweed extract, EDTA- calcium, ascorbic acid and
GA: on Hue angles of Crimson Seedless grapes during development and

maturation.
Treatments
Bunch Seaweed extract EDTA- calcium Ascorbic acid
age Cont. L5 1.5 1.5 GA:; | Means
0.5 1.0 0.5 1.0 0.5 1.0
% % % % % % % % %

First season

56 79.3 72.2 67.2 68.3 71.3 67.7 72.6 68.2 71.1 724 | 835 72.2

63 68.2 65.3 65.1 53.% 63.5 70.5 68.4 64.2 64.8 685 | 708 | 657

70 64.9 58.7 56.9 42.2 52.9 65.2 581.6 57.8 59.9 614 | 665 369

77 51.C 40.6 391 37.5 44.0 40.7 43.3 48.2 50.1 48.2 54.6 45.2

84 41.1 34.8 32.6 30.8 34.3 36.4 37.3 31.6 351 389 | 46.0 | 363

Means 60.9 54.3 52.2 46.5 53.2 56.1 56.6 54.0 56.2 579 | 643 ---

Second season

56 82.6 67.3 67.9 61.7 67.3 70.0 76.3 75.2 78.7 80.8 | B6.6 | 740

63 63.5 63.4 62.5 57.8 57.3 59.6 62.9 60.5 59.6 656 | 71.3 1 62.2

0 53.8 47.6 44.0 38.7 50.0 53.2 55.8 46.0 52.3 574 | 583 | 507

77 46.8 42.4 32.5 35.1 30.5 37.2 38.9 41.1 439 47.2 52.3 40.7

84 35.6 25.5 24.8 24.7 27.5 27.8 25.8 30.7 32.3 347 | 3831 301

Means | 56.5 49.2 46.3 43.6 46.5 49.6 52.7 50.7 53.4 57.1 | 6l.6

New LSD at 5 % level F.S. Preharvest treatments = 3.4 Harvest date = 2.5 Interaction = 8.2

LNew LSD at 5 % level S.5. Preharvest treatments = 4.0 Harvest date = 3.0 Interaction = 9.9
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Table 3. Effect of spraying with Seaweed extract, EDTA- calcium, Ascorbic acid and
GA; on total soluble solid contents of Crimson Seedless grapes during
development and maturation.

Treatments
Seaweed extract EDTA- calcium Ascorbic acid
Bunch age
C“”t: 05 | 1.0 | 15 | 65 | 10 | 1.5 | 05 | 1o | 15 | O | Means
% Y% % % % Yo % % %
First season

56 7.2 8.9 9.9 11.5 9.8 9.5 9.3 5.3 9.6 10.8 5.8 9.2
63 10.5 11.5 14.2 14.6 11.3 11.6 11.0 12,5 13.2 138 8.8 12.1
700 1118 | 126 | 145 | 151 | 135 | 13.8 | 13.1 | 13.7 | 141 | 146 | 106 13.4
77 14.3 16.1 166 17.0 16.6 16.8 16.1 16.1 17.1 17.5 16.1 16.4
84 167 | 169 | 17.3 | 175 ( 17.2 | 175 | 168 | 173 | 175 | 17.7 | 165 17.2

Means 122 | 13.2 | 145 | 151 | 137 | 138 | 132 | 138 | 143 | 149 | 116 -

Second season

56 7.8 8.5 9.7 11.1 8.8 8.6 7.3 8.8 8.5 10.2 7.5 8.8
63 11.7 | 112 | 125 | 127 | 11.3 § 106 | 102 | 114 | 120 | 129 | 1038 11.6
70 13.6 | 13.7 | 143 | 159 | 136 | 148 | 135 | 13.2 | 131 | 135 | 128 13.8
77 153 | 153 | 165 | 175 | 159 | 172 | 168 | 168 | 181 | 169 | 159 16.6
84 17.1 17.7 18 18.1 17.6 17.7 17.3 17.2 17.3 17.6 17.0 17.5

Means 13.0 | 133 | 142 | 151 | 134 | 138 [ 13.0 | 13,5 | 13.8 | 142 | 128 -

New LSD at 5 % level F.S.

Preharvest treatments = 0.31

Harvest date = 0.24

Interaction = 0.80

New LSD at 5 % level S.S.

Preharvest treatments = 0.39

Harvest date = 0.29

Interaction = 0.95
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Figure 1. Effect of preharvest spraying with Seaweed extract, EDITA- calcium, ascorbic
acid and GA3 on TSS percentage of Crimson Seedless grapes during growth
development and maturation in (2004, A) and (2005, B).




2244 INFLUENCE OF SEAWEED EXTRACT (ACADIAN), EDTA- CALCIUM,
ASCORBIC ACID AND GIBBERELLIC ACID PREHARVEST APPLICATION ON
CRIMSON SEEDLESS TABLE GRAPE: I- MATURATION AND FRUIT QUALITY

In contrast, preharvest application of GA; decreased TSS percentage as
compared with untreated vines in both seasons of this investigation.

It is worthy to note that, the interaction among all treatments in this
investigation was significant.

These results are in tine with those reported by Fornes et a/ (2002),
Jensen {2004), El-Abbasy and El-Morsy (2002} and Abd El-Hafeez (2005). They
found that, preharvest application with Seaweed extract significantly increased
total soluble solids contents of fruits.

Furthermore, the results are in agreement with those menticned by
Mohamed (1998) who showed that preharvest application of Calcium significantly
decreased total soluble solids contents in grapes during the growing seasaon and at
harvest. He also added that, the effect of the used concentrations increased with
the increase of Calcium compounds doses.

The results are also accordance with those obtained by Abdel Hady &

" Ibrahim {2001) and Ahmed & El-Hameed (2004) who reported that, preharvest
spraying of vines with ascorbic acd significantly increased total soluble solids
contents of grape juice at harvest.

b- Total acidity content:-

According to data presented in Table (4) it is obvious that, total acidity
contents of Crimsor Seedless grapes decreased gradually and significantly with
the progress of fruit age. Preharvest application of Seaweed extract and Ascorbic
acid significantly decreased total acidity contents of grapes compared with that of
GA: and untreated vines during the two seasons of this investigation. Moreover,
the decrease of total acidity contents was increased with the increase of the used
concentration. it is necessary to cobserve that, preharvest spraying with EDTA-
calcium decreased total acidity contents of grapes during the first season.
However, during the second season this trend was true only with the lowest doses
but the highest dose was found to increase total acidity contents of grapes. On
the contrary, preharvest application of GA; increased total acidity contents of
grapes.

These results are in line with those obtained by Fornes ef a/. (2002), and
El-Abbasy and El-Morsy (2002) Who found that, preharvest application of Seaweed
extract significantly decreased the acidity of grape berry juice. Moreover, these
results agree with those reported by Abd Ei-Hafeez (2005), who cleared that,
preharvest spraying of Seaweed extract decreased total acidity contents of pear
fruit at harvest. '

The results in this respect are in harmony with those mentioned by
Mohamed (1998) who reported that, calcium spraying as foliar application before
harvest significantly decreased total acidity content in grapes during growing
season and at harvest.
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Table 4. Effect of Spraying with Seaweed extract, EDTA- calcium, Ascorbic acid and
GA; on acidity % of Crimson Seedless grapes during development and

maturation.
Treatments
Seaweed extract EDTA- calcium Ascorbic acid
Bunch age
Cont. § o5 | 1.0 | 15 | 05 | 1.0 | 1.5 | 05 | 10 | 15 | GAs | Means
% Yo % % Y% % %o % %
First seasen
56 2.27 1.99 1.84 1.76 2.05 2.09 2.27 1.97 1.87 1.79 2.43 2.029
63 1.80 1.45 1.33 1.16 1.53 1.62 1.70 1.42 1.39 1.23 1.4 1.506
70 1.24 1.03 0.94 0.86 1.11 1.08 1.14 1.16 1.08 1.04 1.16 1.076
77 B9 0.84 0.81 0.77 0.84 0.86 0.56 0.93 0.81 0.75 0.8% 0.84¢
84 070 | 066 [ 062 ; 059 | 065 | 067 | 068 | 0.67 | 064 | 066 | 072 | 0.680
Means 1.380 | 1.194 | 1.107 | 1.027 | 1.236 | 1.263 | 1.350 | 1.231 | 1.156 | 1.092 | 1.429
Second season
56 2.4% 2.25 1.92 1.79 2.21 2.25 2.37 231 2.01 1.98 2.57 2.195
63 1.89 179 | 149 | 145 | 189 | 208 | 230 | 177 | 1.62 | 166 | 2.15 | 1.826
70 1,11 1.02 | 090 | 0.78 | 0.93 1.03 1.25 1.32 1.18 | 1.00 1.36 | 1.082
77 095 | 079 [ 077 | 070 | 079 | 082 | 086 | 0.87 | 0.79 | 0.77 | 116 | 0842
84 0.68 : 065 | 0.62 | 0.61 | 065 | 0.64 | 067 | D68 | 067 | 066 | 0.70 | 0.657
Means i 1424 | 1.301 | 1.139 | 1.067 | 1.294 § 1.364 | 1.489 | 1.392 | 1.255 | 1.213 | 1.587 ”’
Nee LSD at 5 % level F.S. §- Preharvest treaiments = 0,075 Harvest date = 0.056 Interaction = 0.184
New LSD at 5 % level 5.5, Preharvest treatments = 0.066 Harvest date = 0.049 Interaction = 0.162‘,
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Figure 2. Effect of preharvest spraying with Seaweed extract, EDITA- calcium, ascorbic
acid and GA; on total acid percentage of Crimson Seedless grapes during
growth development and maturation in (2004, A) and (2005, B).
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The results are supported by the findings of Abdel Hady & Ibrahim (2001)
and Ahmed & El-Hameed (2004) who demonstrated that, preharvest spraying with
ascorbic acid decreased total acidity percentage of grapes.

c- Total soluble solids / acid (TSS / Acid) ratio:-

Data concerning TSS / acid ratio are shown in Table (5). It is cbvious that,
the obtained results were similar to those of TSS.

These resuits are in line with those reported by El-Abbasy and El-Morsy
(2002), who reported that, preharvest application with Seaweed extract
significantly increased total soluble solids / totai acidity ratio of grapes at harvest.

Also the results are in harmony with those cbtained by Abdel Hady &
Ibrahim (2001) who demonstrated that ascorbic acid increased total soluble solids
/ tctal acidity ratio in Red Roomy grapes at harvest.

The results are also in agreement with Gaser et al (1998) on Flame
Seedless and Omar & El-Maorsy (2000) on Ruby Seedless, who found that, GA;
decreased total soluble solids / total acidity ratio of grapes.

II —Bunch and berry Caracteristics at harvest:-
1 ~ Yield per vine and bunch Characteristics:-

It is clear from Table (6) that, there were significant differences between the
treatments under study. Preharvest application of gibberellic acid (GA;) at 25 ppm
recorded the greatest vield per vine as compared to the other treatments. The lowest
values were obtained from the control. The results also indicated that, increasing
Seaweed extract concentration resulted an increase in the vyield per vine while the
opposite was true with EDTA- calcium, where a decrease was noticed in the yield by
increasing the used concentration with some burned leaves on vines sprayed with the
highest doses (1.5%). Vines sprayed with Ascorbic acid showed an increase in the
yield by increasing the used concentration but this decrease was not significant.

Average bunch weight was shown to have the same trend as mentioned for
the yield per vine. GA; at 25 ppm gave the highest bunch weight as compared with
the other treatments and control. Data also revealed significant differences in bunch
weight between the three doses of EDTA- calcium in the first season, while in the
second season no significant differences could be detected between 1 % and 1.5%
concentrations. Generally, a decrease in bunch weight was noticed with increasing
EDTA- calcium concentrations. Seaweed extract and ascorbic acid recorded an
increase in bunch weight by increasing the applied concentrations in the two seasons.

As for bunch length, it is apparent that no significant differences were found
between treatments and control.

The same result is also valid for average number of berries per bunch.

The above mentioned results are in agreement with those obtained by Gaser
et a/ (1998), on Flame Seedless, Omar & Ei-Morsy (2000), on Roummy Ahmer grapes.
Who found that, GA; increased yield per vine and bunch weight.
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Table 5. Effect of Spraying with Seaweed extract, EDTA- calcium, Ascorbic acid and
GA; on T.5.S / acidity ratio of Crimson Seedless grapes during development
and maturation.

Traatments
Bunch age Seaweed extract EDTA- calcium Ascorbic acid
Cont. H GA; | Means
05% | 1.0% | 1.5% | 0.5% | 1.0% | 1.5% [ 0.5% | 1.0% | 1.5%
First seasen
56 3.2 4.5 5.4 6.5 4.8 4.5 4.1 4.7 5.1 6.0 2.4 4.7
63 6.1 79 10.6 12.6 7.4 7.2 6.4 8.8 9.5 11,2 4.5 8.4—_l
70 9.5 12.2 15.5 17.5 12.2 12.8 11.4 11.7 13.1 14.0 9.1 126
77 16.1 19.1 20.6 22.2 19.7 19.5 16.8 17.3 211 23.3 18.0 19.4
84 235 25.6 279 29.7 26.5 26.1 24.7 25.8 27.3 26.8 229 26.1
Means 11.7 139 16.0 17.7 14.1 14.0 12.7 13.7 15.2 16.3 112 s
—
Second season
56 31 38 5.1 6.2 4.0 38 31 3.8 4.2 5.1 29 4.1
63 5.2 6.3 8.4 8.8 6.0 5.1 4.4 6.5 7.4 7.8 5.0 6.5
70 11.7 13.4 15.8 20.3 14.6 14.3 10.8 10.0 11.0 13.5 9.4 13.2
77 16.1 19.3 21.5 25.0 20.1 21.0 19.6 19.2 229 22.1 13.8 20.1
89 25.1 27.2 29.0 29.7 27.1 27.7 25.8 253 25.8 6.7 24.3 26.7
Means 12.5 14.0 16.0 18.0 14.4 14.4 12.8 12.9 14.3 15.0 11.1 -

New LSD at 5 % level F.S.

Preharvest treatments = 0.55

Harvest date = 0.44 .

Interaction =

1.35

New LSD at 5 % level 5.5,

Preharvest treatments = 0.66

Harvest date = 0.49

Interaction =

1.66
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Table 6. Effect of preharvest sprays with Seaweed extract, EDTA- calcium, Ascorbic
acid and GA; on bunch and berry physical characteristics at harvest of
Crimson Seedless grapes during seasons 2004 and 2005.

Bunch and Seaweed extract l EDTA- calcium Ascorbic acid
berry Season | Cont
» 0.5% | 1.0% | 1.5% | 0.5% | 1.0% | 1.5% | 0.5% | 1.0% | 1.5%
characteristics
Yield / vine 1t 16.7 | 18.2 L19.4 ! 203 | 210 | 185 | 175 | 193 J 193 | 2002
(kg) 2 169 | 189 | 196 | 207 | 205 | 176 | 177 | 188 | 193 | 200
Bunch weight 1 418 | as6 | 486 | 507 | s26 | 462 | 436 | 482 | 482 | 506 585 | 22.0
(9 2 02 | 472 | 490 ‘ 518 | 513 | 441 | 441 | 471 | 482 | 523 585 | 20.9
Bunch fength 1# —[19.0 23.0 | 24.0 ] 245 | 232 | 222 | 224 | 215 | 220 | 225 | 258 | 139
| S
{cm) 2 165 | 227 1 238 | 249 ! 235 | 227 | 224 | 225 | 228 | 230 265 | 0.80
Number of 1 122 | 118 | 123 ! 125 | 124 [ 123 | 123 [ 123 | 125 | 124 25 | NS
berries / —!
20 123 | 120 | 123 | 124 | 123 © o121 | 119 | 125 | 123 | 128 128 1 NS
bunch
| N
Berry weight 1 | .40 | 380 | 392 4‘00J 417 | 370 | 350 | 390 | 38¢ | 400 | 460 | 028
T —+
|
(@} n I 327 | 385 | 400 | 400 [ 410 {357 { 360 ( 370 | 423 | 410 | 450 | 029
1
Serry size 1 320 | 3.70 | 270 | 3.80 [ 400 { 350 | 334 | 377 | 357 | 393 | 453 | o022
| |
{em?) 2 3.20 3.70—l 390 | 400 | 400 | 3.50 | 350 } 3.50 | 3.73 | 400 | 430 {0.20
N
st -
Berry fangth 1 170 | 227 | 225 Lz.so 232 | 216 [T225 | 225 | 200 | 225 | 255 1| 009
{cm) 2 183 | 2.20 i 222 | 235 | 233 | 210 | 210 | 205 | 223
Berry 1 150 | 165 | 168 | 1.80 | 175 [ 1.65 [ L65 | 1.65 | 1.60
diameter T
(e 2n 145 | 160 | 174 | 182 | 172 | 160 | 1.63 | 1.67 { 170 | 1.78 | 203 i 0.07

Abdel Hady & Ibrahim (2001) on Red Roumy grape reported that, there was an
increment in the yield per vine and bunch weight in response to the application of
ascorbic acid. Jensen (2004) showed that, there was an increase of 24% in the yield
over the control due to the application of Acadian (sea plants extract) on two grape
verities. Also Fornes et a/ (2002) stated that, the fruit yield increased as the
concentrations of Seaweed extract was increased. Giudice et af (2004) demonstrated
that, prohexadiona-Ca was shown to have the minimal effects on the vield of four

grape cultivars.
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2 — Berry characteristics:
a- Physical characteristics:

Data presented in Tables (6 & 7) revealed that, vines sprayed with GA; at
25% ppm resulted in a significant increase in berry weight and size in both seasons.
Data also indicated that, all preharvest treatments were found to increase berry
weight as compared with untreated vines. The highest concentration (1.5%) of
Seaweed extract and ascorbic acid recorded the highest berry weight and size in
comparison with the other concentrations {0.5% & 1.0%}. Increasing EDTA- calcium
concentration reduced berry weight and size, however they were stiil higher than the
untreated vines.

Berry length and diameter for untreated vines had the lowest values in the
two seasons. GA; at 25% ppm significantly increased berry length and diameter
recording the highest values. The highest concentration {1.5%) of Seaweed extract
and Ascorbic acid showed higher values of berry length and diameter than the other
concentrations {0.5% & 1.0%). The opposite was true with EDTA- calcium, where
vines treated with the lowest concentration (0.5%) had higher berry length and
diameter than the other concentrations (1.0% & 1.5%).

Berry color at harvest represented as Hue angle was improved in all
treatments. Data also showed that, spraying Seaweed extract at 1.5 % followed by
Ascorbic acid at 0.5 %, Seaweed extract at 1.0 % and EDTA- calcium at 0.5 % was
superior to the other treatments during the first season. While Seaweed extract at 1.5
%, 1.0 % and 0.5 % followed by EDTA- calcium at 1.0 % and 1.5 were superior to the
other treatments during the second seascn.

Berry firmness significantly increased by GA; and EDTA- calcium treatments.

Vines sprayed with GA; at 25% ppm gave the highest values of berry firmness in both
seasons. On the other side the untreated vines (control) resulted in the lowest values
of this estimate. Berry firmness increased significantly with the .increase of EDTA-
Calcium concentration in the first season. However, this increase was not significant in
the second season. Seaweed extract sprayed at 1.5 % and 1.0 % gave higher values
of berry firmness than 0.5%.
The above mentioned results are in accordance with the findings of Gaser ef a/(1998)
and Omar & El-Morsy (2000) who found that, GA; significantly increased berry weight,
size, diameter and firmness. Abdel Hady & Ibrahim (2001} on Red Roumy grape
showed that, Ascorbic acid at 150 ppm increased berry weight and improved quality
which could be attributed o its own auxinic action. Shiang et a/ (1997) reported that,
Cytex (Seaweed extract containing cytokinins) increased the firmness of Honey Red
grape berries. He added that, EDTA- calcium increased flesh firmness of berries as
compared to the control.

In contrast, these results seem to disagree with those obtained by Abd El-
Hafeez (2005) who reported that, preharvest spraying with Seaweed extract delayed
pear fruit color transition.
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Table 7. Effect of preharvest sprays with Seaweed extract, EDTA- calcium, Ascorbic
acid and GA; on berry physical and chemical characteristics at harvest of
Crimson Seedless grapes during seasons 2004 and 2005.

Seaweed extract EDTA- calcium Ascorbic acid GA3
Berry 1 MNew
Season Cont.
characteristics 0.5 1.0 0.5 1.5 05 1.0 1.5 )
1.5% 1.0% 25ppm
Yo % % Yo Yo Yo Yo
lsl
Berry color 41.1 34.8 32.6 308 343 36.4 373 | 316 | 351 | 389
(Hue angle) a
2" 35.6 25.5 24.8 247 275 278 29.8 | 30,7 | 323 | 47
R S T 1 ] |
1% 51.0 53.6 63.1 61.9 53.3 61.1 66.7 | 56.6 | 616 | 67.4
Berry firmness
{g/em) 2 41,5 447 | 4
. . 9.1 50,2 44.9 a8.4 522 { 46.1 | 51.0 | 58.7
! 16.7 16.9 L?.B 17.5 17.2 17.5 16.8 17.3 17.5 17.7
TS5
2 0.32
17.1 177 18.0 18.1 17.6 177 | 173 | 172 | 17.3 17.6 17.0 3
) lst 007
Total acidity 0.70 0.66 0.62 0.59 0.65 0.67 0.68 | 067 | 064 ] D.66 ] 0.72
percentage -
2 G.06
0.68 0.65 0.62 0.61 0.65 0.64 0.67 | 068 | 0.67 | 0.66 0.70
- 23.9 25.6 L 9 29 a 059
. . 7. 7] 265 26.1 47 | 158 | 273 | 268 220 1777
TS5 / TA ratio
2 063
25.1 272 1 23.0 29.7 27.1 27.7 25.8 25.3 25.8 26.7 243
1 0.68 0.79 0.83 0.86 0.84 0.77 074 | 077 | ¢.75 | 0.77 0.64 0.0%
Anthocyanen l
mi
(ma/q) 2 0.70 0.81 0.90 0.94 0.87 0.80 0.75 0.79 0.74 0.70 0.67 0.05

b- Chemical characteristics:
1~ Total soluble sclids, total acidity and total soluble solids / total acidity ratio:

It is obvious from data given in Table (7) that spraying with Seaweed extract,
EDTA- calcium and Ascorbic acid at all doses (0.5%, 1.0% and 1.5%) significantly
increased total sotuble solids percentage in berry juice and TSS / acid ratio while
decreased the acidity in comparison with GA; and control treatments.

These results are also in agreement with those obtained by El-Abbasy & Ei-
Morsy (2002) who mentioned that, preharvest spraying with Seaweed extract
significantly increased TSS percentage and decreased acidity. The same trend was
shown by Abdel Hady & Ibrahim (2001) on Red Roumy grape by spraying Ascorbic
acid at 150 ppm.
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The results are also in accaordance with Gaser et a/(1998) on Flame Seedless
and Omar & El-Morsy (2000) on Ruby Seedless, who found that, GA; decreased TSS
percentage and increased acidity in berry juice.

2 = Anthocyanin contents of berry skin:

Data presented in table (7) cleared that, spraying Seaweed extract recorded
the highest values of anthocyanin contents of berry skin as compared with the other
treatments. A significant increase in anthocyanin content was observed by increasing
Seaweed extract concentrations, the highest concentration of Seaweed extract {1.5%)
gave the highest value, while GA; was shown to have the lowest value in this respect
in. On the other side, with increasing EDTA- Calcium concentration anthocyanin
content of herry skin was decreased. Ascorbic acid treatment increased anthocyanin
contents with the increase of it's concentration during the second season, while in the
first season this trend was not clear.

The results in this respect are in agreement with Gujar et &/ {2001), who
found that total soluble solids content was positively correlated with the pink

percentage.
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