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ABSTRACT

Garlic and Onion oils both at 5, 10 and 15 % and GAj; at 150,
200 and 250 ppm in comparison with dormex 5% (commercial
application) were sprayed at 27 December, 5 January and 13 January
on "Superior” grape. during 2006 and 2007 seasons .Evaluation of
these materials as breaking dormancy agents included bud burst %,
bud fertility %, total yield (Kg/vine), number of clusters /vine,
clusters weight (g) ;-TSS % , acidity % , TSS/acid ratio, total
carbohydrates%, total nitrogen%,and C/ N ratio , It could be
concluded that 15 % garlic oil and 5 %onion oil improved the
previous studied characters especially bud burst % and bud fertility
%o addition to increasing yield and fruit quality of "Supernior” grape.
On the other hand GA; at 150 ppm was not favorable treatment where
it give similar effect as the control.

INTRODUCTION

The grape (Vitis vinifera L.) is one of the important fruit trees
grown in Egypt. It is well known that deciduous fruit trees, including
grape, in temperate climates enter a period of rest or dormancy in
autumn and remain dormant. Where dormancy is ended before the
accumulation of sufficient cold, fruit bud opening is delayed and leaf
and flower buds open synchronously, followed by flower abscission
and poor fruit set (Schaffer and Andersen, 1994) Several chemicals
can be used to induce bud break of deciduous fruit trees in areas
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lacking sufficient chilling units. Responses to the application of such
chemicals are often inconsistent as the efficacy of these chemicals
appears to depend on rate of application, stage of bud development
and method of application (George and Nissen 1990 and Abba et al
1999).

Hydrogen cyanamide (Dormex 49% H, CN») has been used to
induce budbreak in areas with no late frosts to increase budburst
percentage, (o increase uniform bud breaking to concentrate flowering
and harvest, to hasten bud break of a cultivar for improved cross
pollination and to regulate bud break in tropical zones. Hydrogen
cyanamide is used on the grapes and other deciduous fruit trees (Pont
et al 1990 Dokoozlian et al 1995 and El-Sabrout 1998).

Hydrogen cyananmude is used in Latin America on grapes apples,
cherries, plums, peaches and persimmons (Behnke er al 1992). Many
factors influence the response of grapevines to H,CNj, including
pruning date and application time (McColl, 1986 and Wicks et al
1984), application rate, bud physiological stage (Nir et al 1983) and
cultivar (Lavee er al 1984 & Dokoozlian and Williams 1995).

On the other side of view, Garlic and onion paste, oil or extract
have been widely used for stimulating bud break in various fruit
species. In this concern, Kubota and Mayumi 1992 and Kim ez al
(2000), breaking bud dormancy in grapevines with onion and garlic
paste. They found that garlic and onion paste significantly increased
percent budbreak compared to the controls .Additionally, Kubota et al
(2002) reported that onion and garlic oil induced a more uniform bud
break of grapevine,

Moreover, Botelho ef al (2007) studied the effect of garlic
extract at 1.5 or 3.0% on bud break of Cabernet Sauvignon grapevine
cuttings compared with the conventionally used hydrogen cyanamide
at  1.5% immediately after 0,168,336 or 508 chilling hr
(6.0°C)respectively, before spraying. All treatments improved and
advanced bud sprouting over the control. Garlic extract promoted bud
sprouting attaining greater than 70% budbreak after 35 days for
cutting chilled for 168, 336 and 504 hr.

_ Morsi and El-Yazal (2008) reported that garlic extract (20%) and
onion extract (20%) increased percentage of bud break of Anna apple
fruit setting, fruit weight, yield/tree (Kg) and some chemical
constituents of fruits (T.S.S, T.S.S/acid ratio, total carbohydrates and
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total sugars), On the contrary decreased total acidity and total phenols
in fruit compared to the control..

Yueyan (2004), evaluated the effect of GA3 on the distribution
of endogenous hormones during grapevine dormancy. Treatment of
vines with 100 and 150mg GAj/Liter reduced the ABA content, but
substantially increased GA and IAA contents. Changes in the amount
of endogenous hormones in the middle to upper buds were more
pronounced than those in lower buds.

Thus, the objective of this study is to compare the efficacy of
hydrogen cyanamide, garlic oil, onion oil and GA; as dormant
breaking agents on budburst, bud fertility, yield, fruit quality and
some chemical constituents of Superior seedless grapevines.

MATERIALS AND METHODS

The present study was carried out during the two successive
seasons of 2006 and 2007 on "Superior” grapevines (6- year old)
planted at 3.0 X 1.5m in a sandy soil under drip irrigation system and
grown in a private orchard at Giza Govemnorate. Egypt. The vines
were trained with cane trellised using Gable system and pruned by
leaving about B0-96 buds (i.e. 8 .canes per vine, each comprised 10-12
buds). :

Normal horticulture practices were similar for all vines. The
experimental treatments were arranged in completely randomized
blocks design. Grape vines was uniform as possible (3 spraying dates
x 11 treatments x 4 replicates) were selected at random for this study.
Each treatment was replicated 4 times and each replicate consisted of
two vine. The selected vines were divided into three equal groups. The
vines of the first group were sprayed on December 27", while the
second and third groups were sprayed on January 5" and January 13,
respectively in both seasons. The treatments were spraying by
hydrogen cyanamide (using Dormex at 5 %), onion and garlic oils at
5, 10 and 15% as wali as spray of GAj at 150,200 and 250ppm.

Control vines were sprayed with tap water only. These
treatments were carried out after pruning of the vines. Foliar spray
was carried out using a hand gun sprayer until the drip point to the
dormant buds.

Twine — 20 at 0.2 % was added to the spraying solutions of
garlic and onion oils as spreading agent .The following parameters
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were determined to evaluate the effect of different spray materials on
growth, yield and chemical constituents of "Superior” grapevine.

1- Budburst and Bud fertility %.
The percentage of opening buds (bud burst) and bud fertility
were calculated according to Soutrial ef al (1993) as follows:

Number of bursted bucds

= 100
Tortal manber of buds

Bud burst % =

Number of fruiting buds x 100

Bud fertility % =
ty 7 Total number of buds

2- Yield and fruit quality

At harvest time (16-179% TSS; 0.6-0.7% acidity and 24-26 T.S.S
/acid ratio, nearly at the first week of June for both seasons. The total
yield (kg /vine) was determined by weight. However, number of
clusters per vine and average cluster weight (g) were determined and
recoded. A sample of 2 clusters was taken at random from the
harvested clusters of each replicate for quality determination,
including total soluble solids (TSS%) were determined using a hand
refractmeter and the percentage of acidity (as g tartaric acid/100 ml
juice) by titration with 0.1 N Sodium hydroxide was determined in
fruit juice (A.O.A.C. 1980)

3- Chemical analysis

Total carbohydrates in one-year-old canes as g/100g dry weight
were determined colorimetically by using reagent according to the
method described by Herbert ef al 1971 .Total nitrogen in on-year old
canes were determined colorimetrically using reagent and counted as
g/100g dry weight according to the method described by Pregel 1945,
However, the ratio of total carbohydrates to total nitrogen (C/N ratio)
in on-year old canes was calculated by dividing the percentage of total
carbohydrates on the percentage of total nitrogen.

Statistical analysis

Data were then analyzed for statistical significant differences
using Duncan’s muliiple range tests. The standardized least significant
range (L.S.R) at 5% level was used to compare the effect of various
treatments according to (Sendecor and Cochran, 1982).
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RESULTS AND DISCUSSION

1- Budburst and Bud fertility %.
1-1- Budburst %

Resulis presented in Table (1) showed the effect of some
breaking dormancy treatments and different spraying dates on
budburst percentage of Superior grapevines during 2006 and 2007
seasons. As for the effect of breaking dormancy treatment, it is
evident that all concentrations of garlic, onion and GAj; treatments as
wall as Dormex treatment significantly increased the percentage of
budburst than the control in the two seasons. As for treatments effect
the most effective treatment on budburst % was obtained when
superior grapevines were treated with Dormex followed by vines
treated with garlic at 15% and onion at 5% with slight differences
among them which gave (71.39, 70.01 and 69.25%), respectively
.Whereas the vines treated with GAj at 150 and 200 ppm and onion at
15% gave the least percentage of budburst (51.63, 52.00 and 53.35%
respectively) without significant differences among them. Regarding
the effect of different spraying dates, the vines sprayed on second or
third dates (5™ and 13" January) had significantly higher Budburst %
as compared with those sprayed on first.date (27" December).

The preference of late application in promoting bud opening
percentage in comparison with early application date might be
attributed to coincidence of deep (winter) dormancy of the buds at
time of early application as suggesled by Smit and Burnett (1986) and
El-Shazly (1999), Also Kubota er al 1999 reported that garlic oil
promoted bud break of grape on the other hand Kim ez al 1998 found
that garlic juice bad no effect on budburst date of grapes although did
not induce even budbreak. Kubota and Miyamuki (1992) studied
breaking bud dormancy in grapevines with garlic paste . They found
that Garlic paste significantly accelerated budbreak and increased the
rate of budbreak.

The interaction between the two studied factors (breaking
dormancy treatments and spraying dates) was significant in most
cases. The highest percentage of bud burst (74.29%) was cleared with
the vines sprayed with 15% garlic oil on the last tested application
date (Jaunary,13) followed by the vines sprayed with garlic oil at (10
and 15%) on the second tested application dates and dormex on the
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last tested application date (73.65,73.32 and 72.49%) respectively
without significant differences among them .On the other hand, the
vines sprayed with all GA; concentrations on the early application
date exhibited the least percentage of budburst(43.35 & 46.49 and
48.41).

Those treatments gave values similar to the untreated vines
during all application dates (30.70 & 40.80 and 45.47%).The same
trend of results was also obtained in the second season of study.

The increment of budburst could be attributed to the role of these
chemicals in accelerating the internal physiological changes in bud
constituents (Rizk, 1996) and Abbas ef al 1998.

- Also Bachelard and Wightman (1973) observed that a probable
correlation could exist between the state of dormancy and the
dominant total amino acids in the buds. Moreover, they added that
significant decrease in the dormant status of bud occurred and this was
accompanied by an increase level of catabolic metabolism of protein.
A further changes in anabolic metabolism nearly two weeks before
bud burst resulted in a net synthesis of cellular constituents in
preparation for budburst.
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Table (1) Effect of some breaking dormancy treatments and
different spraying dates on bud burst percentage of Superior
grapevines during 2006 and 2007 seasons.

2006 season
Treatments Dates of spraying Mean
First (27Dec.) | Second (5Jan.} | Third (13 Jan.)
Contral 30.70 ¢ 40,80 n 4547 mn 3899 F
Dormes 5% 7015 a-e 71.53 a-c 72.49 ab T139A
Garlic 5% 60.89 g-i 68.74 b-e 65.58d-g 65.07C
Garlic F0% 58.53 hej 73.65 ab 69.71 a-e 67.36 RC
Garlic 15% 62.41 f-h 73.32ab 74.2%9a 70.01 AB
Onion 5% 65.38d-g 71.57 a-c T0.77 a-d 6525 AB
Onion 10% 54.63 jk 60.28 gt 64.88 e-g 5293 D
Onioa 15% 48.72 Im 5424 ik 57.09 b-k 53.35E
GAs 150ppm 4335 mn 57.93 hj 5471 jk 52.00 E
GA; 200ppm 46,46 m 55.761-k 5266kl 51.63E
GA, 250ppim 4341 Im 6738c-f | $8.08hek 5796 D
Mean 53.60B 63120A | 62344
Treatments 2007 season Mean
Control 43.04%k-m 37.97m 4247 Im 41.17E
Dormex 5% 7492 be B2.81ia 8l.68a 7981 A
Garllc 5% 49.33 h-j 68.30d 60.15 ef 5926 BC
Garlic 10% 5592 fg 69.75¢d 57.221¢ 609618
Garlic 15%6 74.60 be 77.06 ab 78.50ab 16,72 A
Onion 5% 60.09 of 6R.164d 5321 g1 60.49 BC
Onion 10% 55.49 fg 69.47 cd 54.01 gh $9.66 BC
' Onion 15% 56.78 fy 53.95 gh 47101 52.61 D
GA; 150ppm 48.68 -k 58.49 e-g 47.76 i-] 5L98D
GAs200ppm 4412 53.88 gh 64.00 de 54.00 D
GA3150ppm 48,54 h-k 55.72 g 68.18d 57.48C
Mean 55.59B° 6323 A° 55208

Means followed by the same letter {s) are not significantly different from cach other at 5 %

level.
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1-2-Bud fertility %.

The presented data in Table (2) showed the effect of some
breaking dormancy treatments and different spraying dates on bud
fertility percentage of Superior grapevines during 2006 and 2007
seasons.

Regarding different treatments effect, data in first season showed
that bud fertility was (32.33%) for control vines, while it ranged from
43-54% to 61.38% with other treatment. Differences between any of
the tested treatments and the control were statistically significant. The
highest value of bud % fertility (61.38%) was belonged to the
treatment of garlic oil at 15% followed by garlic at 10% and dormex
treatment (60.84 and 59.35% respectively) with slight different among
them Kubota and Mayumi(1992) reported that garlic extract
significantly increased percent bud fertility of grapevines .As for
spraying date effect, no significant differences between the sprayed
vines on the second and third dates which gave higher percentages of
bud fertility compared with the sprayed vines on the first date.

As for the interaction between the bearking dormancy treatments
and spraying dates, data showed that the highest value of bud fertility
(68.02%) resulted from the second date of application (5 Jan.) with the
highest concentration of garlic (15%) followed by the vines sprayed
with garlic at 15% on the third application date (66.080 and 66.14%
respectively) and the vines sprayed on the second application date
with the garlic at 10% without significant differences between them.
Whereas the sprayed vines on the first application date with all
concentration of GA; exhibited the least values of bud fertility where
they were similar to the control. GA; delayed bud break, whether
vines were at endodorancy or ecodormancy (Sanjug and Read 2004).

Increasing bud fertility by such chemicals may be due to a
possible "complementary flower bud differentiation™ after termination
of the endodomancy and before bud opening (Abbas et al 1998).

2- Yield and fruit quality
2-1- Total yield/vine (kg).
Data in Table (3) indicated the effect of some breaking
dormancy treatments and different spraying dates on total yield/vine
(kg) of Superior grapes during 2006 and 2007 seasons.
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Generally, data of both seasons showed a significant increase in
yield per vine with all treatments under study compared with the
control. Garlic oil treatment had significant effect on total yield per
vine than other treatments. In the first season, the vines sprayed with
garlic at 10% exhibited the highest value of yield (11.53Kg) followed
by the vines sprayed with garlic oil at 15% and onion oil at 10%
without significant differences among them. Meanwhile, the vines
sprayed with the highest concentration of GA3 (250ppm) exhibited the
least value (9.53kg) of total yield.

With regard to the effect of application date, it was cleared that
the yield increments were more pronounced with late application date
rather than the other application dates, late application (January,13)
ylelded 12.42kg per vine while medium and early application (January
Sand December 27) produced (10.69 and 8.25Kg respectively).

Increasing the yield through increasing bud opening and bud
fertility percentage and consequently increasing yield could be
achieved through late application.

The interaction between the two studied factors, cleared that the
highest yield (13.64, 813.46 and 13.48 Kg/vines) resulted from the
treatments of garlic at 15% & 10%and onion at 15% in the third
application date, respectively without significant differences among
them. Whereas the least yield were recorded with all treatments under
study during the first application date. However the sprayed vines
with dormex in the first date resulted the least yield /vine (6.66
Kg/vine). The same trend of results was also obtained in the second
season of study.

Sourial er af 1993 and El-Shazy (1999) studied the effect of
hydrogen cyanamide spray on yield .They found that Dormex
application at 1.0 & 3.0 and 5.0% on 20 January markedly increased
yield per vine compared with the control and the other application
dates. On the contrary, Carreno er al (1999) and Tombe (2002)
reported that, H;CN; had not significant effect on yield of Thompson
secdless grapevine.

Also, Morsi and El-Yazal (2008) found that sprayed apple trees
with garlic and onion extract both at 20% increased yield/tree (Kg)
compared with untreated tree
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Table (2) Effect of some breaking dormancy treatments and
different spraying dates on buds fertility percentage of Superior
grapevines during 2006 and 2007 seasons.

2006 season
Treatments Dates of spraying Mean
First (27Dec.) | Second (8Jan.) | Third (13 Jan.)
Centrol 26.28p 3093p 39.780 3233H
Dormex 5% 5148 g4 62.53 b-d 64.03 a-c 5935 AB
Garlic 5% 4576 k-n 5314 4 41.93 no 45694 F
Garlic 10% 54.01 4 66.14 ab 63.36 a-c © 60.84 AB
Garlic 151;.{, . 4933 1.1 68.02 a 66.80ab 613 A
Onion 5% 5456 eh 63.23 a=c 58.00 d-f 58.61 B
Onion 10% 46.95 j-m 55.99 e-g 59.31 ¢ 54.08C
Onion 15% 4534 1n 3421 £ 51.19 g4 50.25DE
GA, 150ppn 39020 44.03 m-o 47.57 j-m 4354 G
GA3200ppm 4}.46 no 51.67 g 50.60 h-k 4791 EF
GA; 250ppm 43.04 m-0 539164 53.42 f-i 50.12 DE
Mean 45208 5489 A° 5400 A
Treatments 2607 season Aean
Control 31.52ml 20431 3190 m- 30.95E
Dormes 5% 56.81 cd 59.30 bec 4453 g 53.54 A
Garlic 5% 43.13h 36.15 k-n 50.94 of 4341 D
Garlic 10%; 52.62 d-f 4012 Lk 4737 g 46.70 C
Garlic 15% 38.70be 62.62ab 4145¢ 5427 A
Onton 5% 4794 of 4321h 5076 ef 4731 BC
Oudon ig% 60.78 ab 51.97df 37.25 k-m 500B
Onjon 15% 52.59df 3407 kn 4935 e-g 4534CD
GA,150ppm 43.37 fp 54.01 c-¢ 4429 ¢ 4722 BC
GAs 200ppm 3847 bl 54.68 c= 30.40cf 47.85 BC
GAs 250ppm 35.57k-n 58.52 be 66.14 2 5341 AB
Menn 4741 A 4750 A 46.76 A

Meaus fellowed by the same letier {s) are not significantly different {from each other at 5 %

level.
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Table (3) Effect of some breaking dormancy treatments and
different spraying dates on vine yield in Kg of Superior
grapevines during 2006 and 2007 seasons.

2006 season B
- Treatments Dates of spraying Mean
First (27Dec.) [ Second (SJan.) | Third (13 Jan)

. Control 5.091 m 56211 | 7857k 6ATSE
Dormesx 5% 6600 | 10.993 of ] 12,676 ab 9.949 CD
Garlic oil 5% 8.042 jk 9.841 £h 12.431bc | 10.036CD
Garlic ofl 10% 9.142 hi 12017 b-d 13.643 2 11.538 A

! Garlic oil 15% $.059 jk 11.358 d-f 134662 | 10847 AB
Onion ofl 5% 83341k 9438 h 11.323 &f 9.669 D

| Onion oil 10% 9.220 hi 11.940 b-e 12393bc | 11.162AB
Onion oil 15% 7858k 8938 bej 13.488 n 10.684 BC
GAs150ppm 8.990 hyj 11120¢f | 12251bd | 10824AB |

| GA,200ppm 9.207 hi 11618ce | 10700¢g | 10.500BC |
GA,250ppm | 83470k 0658gh | 10653 fg 9532 D
Mean 8258 C 10.69§ B’ ’ 12419 A
Treatments 2007 season Mean
Contral 7.588 10 8.010 mn 9316k 8306F |
Dormex 5% 10.497 b 10.165 ik 10.205 i-k 10300E |
Garlic ofl 5% 13.118 cd 12371 d-f 11.544 f-h 12338 B
Garlic ol 10% 12.855 c-e 157165 |  15.363a 14711 A
Garlic oil 15% 10.100 jk 12.973 cee 13.175 ¢d 12.064 BC
Onion oil 5% 7 10.900 g-] 11.752 c-g 11.362 gh 11,033 DE

!_Onian oil10% | 9824 14.677 ab 13.848 be 10.287E

‘ Onion oil 15% | 68300 11981 c-g 13363¢d | 10.512F |
GAs 150ppm 9.006 Im 13.173 cd 102935k | 10.762DE
GA;200ppm 9.178kl 11.580 £-h 11.256 g-i 10.684 E
GAs250ppm 10.614 b+ 11.285 g-i 12.527d4 | 11.465CD
Mean 10240 B 12.306 A 12203 A

Means followed by the same letter {s) are not significantly different from each other af 5 %

level,
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2-2- Number of clusters.
Data in table (4) declare the effect of some breaking dormancy
treatments different spraying dates on No. of clusters of Superior
grapevines during 2006 and 2007 seasons.

Table (4) Effect of some breaking dormancy treatments and
different spraying dates on No. of clusters/vine of Superior
grapevines during 2006 and 2007 seasons.

R 2006 season | T
Treatments Dates of spraying Mean
First (27Der.) | Second (3Jan.) | Third (13 Jan.}
Control 867n 10.33 mn 11.67m 10.22F
Dormex 5% 173311 2533 ad 28.00 ab 23.55 A-C
Garlic oil 5% 17.00 ki 19.67 -1 2300 cf 1989 DE
Garlic ofl 0% 2033 ¢k 24.0 b-e 2700 a< 23.78 AB
Garlic of 15% 22.0d-h 25.00 a-d 28.67a 2522 A°
Onion ofl 5% 21.33 di 22.00 d-h 23.00 c-f 22.11 B-D
Onion ofl 10% 18.00 h-l 22.67 d-g 21334 20,67 C-E
Omion oil 15% 16.001 20.67 ¢-k 24.00b-¢ 2022 D-E
GAs 150ppm 16.00 1 20.00 e-1 2067 ek 18.89E
GA; 200ppm 1833 h-l 21.33dn 18.67 g-1 19.44 DE
GA, 250ppm 18.00 h-1 19.00 £-1 21.00 dri 19.33 DE
Mean 17548 20014 2246 A
Treatments 2007 season Mean
Contrel 12.05h 13.11h 15.16h 13.44F
Dormex 5% 27.33 a-d 25336 25.33 bf 26.00 BC
Garlic oil $% 2333 d-g 22.67 e 21.67f 22.56 C-E
Garlic ofl 10%% 2333d-g 23.00 a-c 2833 a-c 26.67 AB
. Garkic oil 15% 35.000-f 29.33ab 31678 2867 A
Onion oil 5% 2667 be 26.00 bee 26.00 b-e 26.22 AB
Onion ¢il 10% 2067 ¢ 26.67 b-c 2400 c-g 2378 B-D
Onion ofl 15% 15.00h 21.334g 23.00d-g 1979 E
GA; 150ppm 2000 23.14dg 20.1% g 2111 DE
GA; 200ppm 21.56 fg 241l eg 2390d-¢ 23.22B-E
GA; 250ppm 23.11dg 24.15¢c-g 26.06 b= 24 44 B-D
Mean 21.64 B 23.99 A 24.13 A

Means followsd by the same letter (s) are not significantly diffarent froni each other at 5 %

level.
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It was evident from the data that, generally, all tested treatments
increased number of clusters as compared with the control
Differences between any of the tested treatments and the control were
statistically significant.

As for the breaking dormancy treatments effect, in the first
season the average number of cluster per control vines was (10.22
cluster} while it ranged from 18.89-25.22 cluster for other treatments.
Whereas 1n the second season, however, control vine bore (13.44
cluster) in average against to (19.79 to 28.67 cluster) for other
treatments.

The greatest number of clusters per vine (25.22 and 28.67
cluster) resulted from sprayed vines with garlic at 15% in first and
second seasons, respectively. On the other band, the lowest values of
clusters number (18.89 and 1979 cluster) were recorded with treated
vines with GAj; at 150ppm in the first season and onion at 15% in the
second season, respectively.

The Specific effect of spraying dates, showed that no significant
differences were noticed with the second and third application dates
which give the higher number of clusters compared with the first
application date in both seasons. )

The interaction between the two studied factors cleared that, the
highest values of cluster number / vine (28.67 and 31.67 cluster) were
obtained by the late tested application date (13, January) with the
highest tested garlic concentration (15%) in both seasons. Whereas the
least values of cluster of (16.00 & 16.00 and 15.00) were recorded by
the early tested application date with onion at 15% & GA3 at 150ppm
in the first season and onion at 15% in the second season, respectively.

2-3-Cluster weight (g).

Results presented in table (5) showed the effect of some
breaking dormancy treatments and different spraying dates on cluster
weight (g) of Superior grapevines during 2006 and 2007 seasons.

Regarding the effect of breaking dormancy treatrents, all the
tested treatments decreased the cluster weight as compared with the

control treatment in both seasons. The least values of cluster weight
(422.5 & 430.1 and 437.3g) were
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Table (5) Effect of some breaking dormancy treatments and
different spraying dates on cluster weight (g) of Superior
grapevines during 2006 and 2007 seasons

2006 season
Treatments Dates of spraying Mean
First (27Dec.} | Second (8Jan,) | Third (13 Jan.)
Controt 587.3 b 641.0 a 6733a §335 A
Dormex 5% 380.7n 434.0ki 452.7 j- 422.5F
Garlic oil 5% 473.1 gk 500.3 £+ 540.5 c-f 504.6D
GarHe vil 10% 4497kl 500.7 f-i 5053 e-h 4852E
Garlic vil 15% 366.3 1 4543 1 4697 hl 4301 F
Onion ofl 5% 390.7 mn 429.0 m 4923 £ 4313F
Onion oil 10% 5123 eg 526.7 &-f 581.0be 540.0 BC
Onion oil 15% 491.1 £ 4324d-f 562.0 b-d 5284 CD
GA; 150ppm 562.0 b-d $56.0 b-d 592.7b 57308
[ GA; 200ppm 502.3 fui 544.7 cee 573.3 ¢-h 540.1 BC
GA; I50ppm 463.7 il 508.3 ¢-h 5073 c-h 4931 DE
Mean 4708 C 5116 B 5409 A
Treatments 2007 season Mean
Control 620.7a 611.0 ab 514.5 ab §18.A
Dormex 5% 384.11 4013kl 4029 ki 396.1E
Garlic ofl 5% 562.3 ed 545.7 c-¢ 532.7 de 5469 B
Garlic oil 10% 551.0cd 561.3 od 5423 cue 551.6 AB
Garlic oil 15% 404, 0 K 4423 gk 416.0 j-t 4208C
Onion oil 5% 4087 452.0 g+j 4370 h-k 4208E
Onion oil 10% 4753 fh $50.3 c-e 5770be 4326 DE
Oulon oil 15% 4553 g+ 561.7 cd 581.0 be $34.2 BC
GA; 150ppm £50.3 g} 560.3 cd 5008 ef 508.8C
GA; 200ppm 425.7 -k 480.3 fg 469.2 f-h 4584 D
GAa 250ppm 459.3 g-i 467.3 gl 480.7 fg 469.1 D
Mean 4732 B 51304 505.7 A

Means followed by the same letter (s} are not sigmificantly different from cach other at 5 %
level,

With regard of the effect of application date in the first season, it
i1s clear that the cluster weight increments were more pronounced with
late application date than the other application dates. In the first
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seasons, late application (13 January) give (540.9g) while medium and
early application dates produced (511.6 and 470.8g) respectively. In
the second season, the corresponding values were (505.7 & 513.0 and
473.2 g) for late, medium and early application dates, respectively.

The interaction between the two studied factors revealed that, the
vines sprayed with tap water (control treatment) on the three
application dates for both season exhibited the highest values of
cluster weight. While the least values of cluster weight were cleared
with vines sprayed with dormex and garlic at 15% on early application
date (27 Dec.) in the first and second seasons

2-4-T.S.S. %.

The present results in table (6) showed the effect of some
breaking dormancy treatments and different spraying dates on
T.S.S.% of Superior grapevine during 2006 and 2007 seasons.

It is clear that all used treatments increased T.S.S.% as compared
with the control. The increment was more pronounced with onion oil
at 5%.

Regarding the effect of breaking dormancy treatments in the first
season, no significant differences were noticed (15.84 & 15.96 &
16.19 & 15.96 and 16.11) among vines sprayed with dormex , Garlic
at 15% & onion at 5 & 10% and GA; at 250% respectively which
gave the highest percentage of T.S.S. Meanwhile the control treatment
(13.87%) was recoded the least percentage of T.S.S.

However, in the second season, the highest TSS percentage
resulted from treatment of garlic at 15% which recorded 16.31%
against 13.38% for the control.

As for the effect of spraying date, no significant differences
between second and third application date which recorded higher
percentages of TSS as compared with these sprayed on first
application data which gave the least percentage of T.5.S.% during
both tested seasons.

As for The interaction between the two studied factors, the
highest percentage of T.S.S. (16.67 & 16.00 and 16.00%) were
observed with the vines sprayed with onion oil at 5 & 10% and GA; at
250 ppm on second application date respectively without significant
differences among them. However, the least concentration of GA;
(150ppm)} on first application date resulted the least percentage of
T.S.S. These treatments gave a similar result with control treatment
during the three application dates in the first season, however, the
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second season, the vines sprayed with garlic at 15% on second and
third application data T.§.S. (16.40 and 16.80) exhibited the highest
values of without significant differences between them.

Table (6) Effect of some breaking dormancy treatments and
different spraying dates on T.S.S % of Superior grapevines
during 2006 and 2007 seasons,

2006 season
Treatments Dates of spraying Mean
First 27Dec.) | Second (5Jan.) | Third (13 Jan.}
Control 13.93 gh 1420 e-h 1347h 13.87D
Dormex 5% 15.65 a-d 16.00 a-c 1587 a¢ 15.84 A
Garlic oil 5% 14.00 f-h 15.13 o-f 15.00 o-f 14.71 BC
Garklc oil 10% 14.27 e-h 15.34 b-e 1517 c-f 14.93 BC
Garlic oil 15% 15.73 ad 16.33 ab 1583 ac 1596 A
Onion oil 5% 15.90 a-c 16.67a 16.00 a-c 16.19 A
Onion oll 30% 1527 b-e 1660 a 16.00 a-¢ 1596 A
Onion ofl 15% 14.60 d-g 16.27 ab 15.69 a-d 1552 AB
GA, 150ppm 14.13 f-h 14.67 d-g 1447 e-h 14.42 CD
GA; 200ppm 1493 ¢c-g 15.93 a-c 1533 be 1540 AB
GA;250ppm 15,53 a-d 16.60.a 16.20 ab 1611 A
Mean 14908 1579 A 1537 AB
f Treatments 2007 season Mean
Coutrol 13.35g 13.23 g 13.57 fg 13.38D
Dormex 5% 15.53 b-e 16,27 ab 1598 a-d 1593 AB
Gartic ofl 5% 14.50 ef 15.47 be 15.10 c-e 1502 C
Gardic oll 10% 14.73 de 15.04 de 1547 be 15.08¢C
Garfic oll 15% 15.74 de 16.40 a 16.80a 1631 A
Onion oil 5% 1530b¢ 16.20 a-c 16.20 a¢ . 15.90AB
Onion oil 10% 14.80 de 15.43 b-g 15.13 c-¢ 1512 BC
Onion oil 15% 14,74 de 15.03 de 1513 c-¢ 14.97C
GA,150ppm 14.67 d-f 15.23 bee 15.20 b-e 15.03C
GA3200ppm 15.03 de 15.43 bee 15.33 b-e 15.26 BC
GA; 250ppm 15.27 be 16.13 a¢ 1574 a-d 15.71 A-C.
Mean 14888 1544 A® 1540 &°

Means followed by the same lefter (s) are not sipnificantly different from each other at § %

level
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Table (7) Effect of some breaking dormancy treatments and
different spraying dates on acidity % of Superior grapevines

during 2006 and 2007 seasons.

2006 season
Treatments i Dates of spraying Mean
First (27Dec.) | Second (SJan.) | Third (13 Jan.)
Control 0.70 a 0.70a 0.68 ab 0.69 A
Dormesx 5% 0.54 d-g 0.50 fg 0.55 d-g 0.53 DE
Garle ofl 5% 0.58 c-f 0.53e-g 0.61b-d 0.578B-D
Garlic oil 1094 0.5% ¢c-¢ 0.52fg 0.62bc 0.58 B-D»
Garlic oil 15% 0.53 e-g 0.52 fg 0.52 fg 0.52 C-E
Onion oil 5% 0.52 fg 0.51 £z 0.51 fg 051 E
Onion gil 10% 0.57 ¢-f 0.54d-g 0.55d- D.55C-E
Onion ofl 159 0.64 be 0.60 ¢c-¢ Q.57 - 0.60 BC
GA, 150ppm 0.60 c-e 0.60 c-e 0.62 be 0.61 B
GA, 200ppm 0.61 b-d 0.57 c-f 0.57 ¢-f 058 B-D
GA, 250ppm 0.56 c-f 053 e-g 0.53 eg 0.54 DE
Mean 059 A 056 A’ 038 &

Treatments 2007 season Mean
Control 076 a 071 a 0.67a 0.7iA
Dormex 5% 0.50 d-g 047 e-g 0.46 fg 048 CD
Garlic ofl 5% 0.58 be 0.46 fg 0.53 b-e 0.52 BC
Garlic oil 100 (.58 be 0.36 bd (.54 b-e 0.56B

| Garlic oil 15% 051 c-f 0.44 g 043 ¢g 046 D
Onion oil 5% 0.47 e-g 0.46 fg 0.48 e-g 0.47 CD
Omnion ol 1094 051 e-f 0.50 d-g 0.53 b-e 0.51 B-D
Ondon oil 15% 0.58 e-g 0.58 be 0.53 be 0.56 B
GA, 150ppm 0.59b 0.50 d-g 0.51c-f 0.53 BC
GA; 200ppm 0.53 b-e (.48 e-g 06.50d-g G.50 B-1I3
GAj 250ppm 0.54 b-e 0.47 e-g 0.47 eg 0.49 B-D

Mean 0.56 A° 051 A 0.514°

Means followed by the same letter {s) are not significantly different from each other at § %

level.

2-5- Acidity %
Results presented in Table (7) showed the effect of some
breaking dormancy treatments and different spraying dates on acidity
% of Superior grapes during 2006 and 2007 seasons.
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The data generally, revealed that all tested treatments tended to
reduce acidity percentage in the berry juice .As for breaking dormancy
treatments effect in the first season, acidity values for different
treatments ranged from 0.51 to 61% against 0.69% for the control.
However, the least value of acidity (0.51%) was noticed with onion at
5%. Whereas the highest value of acidity (0.61%) was recorded with
the least concentration of GA3 (150ppm).

' In the second season, the percentage of acidity of control was
0.71% while it ranged from 0.46 to 0.56% for other treatments. The
least percentage of acidity (0.46%) was obtained with vine sprayed
-with garlic at 15%. Meanwhile, the highest percentage of acidity
(0.56%) was observed with vine sprayed with onion oil at 15% with
regard to the effect of spraying dates, no significant effect were
noticed between all application dates in the both season.

The interaction between breaking dormancy treatments and
spraying dates was significant in most cases, the least acidity (0.50 &
0.51 & 0.51%) produced with vines sprayed with dormex on the
medium application date and the vines sprayed with onion at 5 % on
the medium and late application dates respectively without significant
differences among them in the first season. However, the vines
sprayed with garlic at 15% on the second and third application dates
exhibited the least percentage of acidity (0.044 and 0.43%) in the
second season.

On the other hand, the greatest values of acidity were found with
control treatment during the all tested application dates for both
$easoms.

2-6-T.S.8, /acid ratio

Data tabulated in Table (8) showed the effect of some breaking
dormancy treatments and different spraying dates on T.S.S. /acid ratio
of superior grapevines during 2006 and 2007 seasons.

It was evident from the data that, generally, all tested treatments
increased T.S.S. / acid ratio (increased TSS and reduced acidity which
meaning increase fruit quality) as compared with the control. The
increment was more pronounced with onion treatment at 5% which
gave the highest value of TSS/acid ratio (31.55) followed by the vines
treated with dormex & garlic oil at 15% and GAj at 250% which gave
(2993 & 30.51 and 29.87), respectively without significant
differences among them:.



I. Biol. Chem. Environ. Sci., 2008, 3(4), 151-179 169

Table (8) Effect of some breaking dormancy treatments and
different spraying dates on TSS/acid ratio in fruit juice of
Superior grapevines during 2006 and 2007 seasons.

! 2006 season
Treatments Dates of spraying Mean

. First 27Dee.) ! Second (5Jau.) | Fhird (13 Jan.)
Control 19.90h 20.30 L 19.80 h 200E

' Dormex 5% 2890 bee 32004 28.90 bee 29.93 AB
Garlic oil 5% RENE - 28.5%¢c-¢ 24,59 fg 2576 CD
Garlic oil 10%%6 2419 ¢ 29.50b-d 24.47 fg 26.05C
Garlic ofl 159 29.68bd 3l.40ab 30.44 a< 30.51 AB
Ondon ofl 5% 30.58 a~c 3269a 31.37 ab 31.55A
Ondon oil 10%6 26.79 ef 30.74 a-c 29.09 b-d 28878
Onion ofl 15% 22818 27.12¢ 27.53 de 25.82C
GA3150ppm 23.55¢g 24451 2334p 23.78D
GA;200ppm 2448 fg 2795 de 26.89 ¢ 26.44 C
GA; 250ppm 27.73 de 31.32ab 30.57a-¢ 29.87 AB
Mean 25708 2873 A 27.10 AB’
Treatments - 2007 season Mean
Control 17.57h 18.63h 2025h 18.82F
Dormex 5% 31.06cd 34.62b 34740 3347B
Garlic ofl 5% 2500 g 33630 28.49 ef 25040
Garlic oil 10% 2540g 26.56 fg 28.64 ef 2687 E
Garlic ofl 15% 3086 c-¢ 37.27a 39.07a 35.713A
Onfon ojl 5% 32.55bc 34.47b 33750 33.59B
Oujon ofl 10%: 29.02 de 30.86c-¢ 28.55ef 2948D
Onion il 15% 2541l g 2591 ¢ 28.55 ef 26.62 E
GA, 150ppm 24.86 g 30.46 c-e 29.80 de 28.41 DE
GA,; 200ppm 2836 ef 32150 3066 ¢ 3035CD
GAy250ppm 28.28 ef 343206 33490 3203 BC

Mean 2712 A 30.81A° 30.54 A

Means followed by the same letter (s} are not significantly diffevent from each other at 5 %
level.

Concerning, the effect of spraying date, slight differences were
noticed with the three application dates on TSS acid ratio. However,
vines sprayed at the second application date resulted the highest value
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of TSS/acid ratio .The interaction between the two studied factors,
revealed that the highest values of TSS acid ratio (32.69 and 32.00)
were observed with vines sprayed with onion at 5% and dormex
during the second application date, respectively without significant
differences between them. Whereas, the least values of TSS /acid ratio
(24.14 & 24.19, 22.81 and 23.55) were noticed with vines treated
with garlic at 5 & 10% and onion at 15% as wall as GAj; at 150ppm
during the first application date, respectively without significant
differences among them. These treatments gave a similar result as
control treatment.

Abu-Qaoud, 2004 and Abbas et al 1999 declare the effect of
hydrogen cyanamide on quality of grapes. They found that hydrogen
cyanamide at 6.0% had the greatest effect increased TSS bud had no
effect on acidity. Also, El-Shazly 1999 and Sourial et al 1993
mentioned that total soluble solids (T'SS) and total sugars increase
with increasing Dormex concentration of grape, whereas total acidity
was reduced. The same trend of results was also obtained in second
season of study.

3- Chemical analysis.
3-1- Total carbohydrates.

Results presented in Table (9) showed the effect of some
breaking dormancy trecatments and different spraying dates on total
carbohydrates % on one year old canes of Superior grapevines during
2006 and 2007 seasons. As for the effect of breaking dormancy
treatment, it is evident that all tested treatments significantly increased
the total carbohydrates than the control in the two seasons. The
grapevines treated with garlic at 15% exhibited the greatest value
(16.65) followed by vines treated with dormex (16.40) with slight
differences between them. Whereas the vines treated with garlic at 5%
gave the least value of total carbohydrates without significant
differences between this treatment and control. Regarding the effect of
different spraying dates, the vines sprayed at the second or third dates
(5™ and 13" January) had significantly higher total carbohydrates as
compared with those sprayed at the first date (27“’ December).

The interaction between the two studied factors (breaking
dormancy treatments and spraying dates) was significant in most
cases. The highest value of total carbohydrates % (17.72) was cleared
with the vines sprayed with 15% garlic oil on the second tested
application date .On the other hand, the vines sprayed with 5% garlic
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on the early application date exhibited the least value (13.62) of total
carbohydrates. The same trend of results was also obtained in the
second season of study.

Table (9) Effect of some breaking dormancy treatments and
different spraying dates on tofal carbohydrates on one year old
canes of Superior grapevines during 2006 and 2007 seasons.

2006 season
Treatments Dates of spraying Mean
First (27Dec.) | Second (8Jan.) | Third (13 Jan.)
Control 14.24 jk 14.73 ] 15.03 h-j 1467 D
Dormex 5% 16.36 b-f 16.84 a-c 15.99 d-f 16.40 AB
Garlie oil 5% 13.62k 15.59 fi 15.54 f 1492 D
Garlic ofl 10% 14,74 §j 14.49j 17.08 ab 15.44 CD
Garlic oil 15% 16.03 d-f 17.424 16.59 a~d 16.65 A
Omnion ol 5%% 1593 d-g - 16.54b-d 16.03 d-f 16.17 A-C
Onion ofl 10% 14.44 3k 15.69 e-h 16.34 b-f 15.49 CD
Onion off 15% 14.73j 16.96 a-c 16.21 c-f 15.96 A-C
GA,150ppm 15.69 e-h 16.49 b-e 1484a< | 1567BC
GAs 200ppm 15.14 g 16.59 a-d 17.05 ab 16.26 AB
GA3 250ppm 15.82d-g 15.63 e-g 16.66 a-d 16.04 A-C
Mean 1516 B 16.09 A 16,12 A
Treatments 2007 season Mean
Control 14.16 i 14.85 g-i 15.54 e-g 1485D
Dormex 5% 17.00 ab 17.37a 17.35a 17.24 A
Garlic 5% 14.47 hi 15.35 fg 14.22 fh 14.68 D
Garlic 1085 1588 d-f 16.13 ¢c-e 1578 ef 1593 C
Garlic 15% 16.64 a-d 16.93 a-¢ 17.11a 16.90 A
Onion 5% 15.94 d-f 17.03 ab 1749 a 16.82 AB
Onion 10% 1522 f-h 15.96 d-f 15.80d-f 15.66 C
Onion 15% 15.85 d-f 16.24 b-e 16.00 d-f 16.03C
GA; 150ppm 14.38 hi 14.89 g-i 14171 1448 D
GA3 200ppm 15.68 e-g 1584d-f 15974 1583 C
GAy250ppm | 16.06d-f 16.6% a-d 1595df | 1622BC
Mean 15578 16.11 A 15.93 AB

Means followed by the same leter (s} are not significantly different from cach other at 5§ %
level. :
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Table (10) Effect of some breaking dormancy treatments and
different spraying dates on total nitrogen % on one year old canes
of Superior grapevines during 2006 and 2007 seasons.

2006 season
Treatments Dates of spraying Mean
First (27Dec.) | Second (5Jan.) | Third {13 Jan.)
Control 291 a-c 28001 283 ae¢ 284 A
Dormex 5% 271d-g 2.54 g+ 2.46 h+j 256 DE
Garlic ol 5% 2.75¢-8 2.63 f-h 2.93 ab 277 AC
Garlic oif 10% 298a 2.80 b-f 2.65 fg 281 AB
Garlic oil 15% 2.54 g 2444 2,403 246 E
Onion ofl 5% 265 fa 2.47 hy 2.47 h+j 2.53 DE
Onion oil 10% 2.88 a-d 2.59 g 2.54 g-j - 2.67B-D
Omnion eil 159 300a 277 bf 2.75¢cg 784 A
GAy 150ppm 278 b-f 275¢c-g 2.84 a-e 2.79 AB
GA; Y00ppm 2.47 h-i 267 e-g 275 ¢g 2.63 CD
GAs250ppm 2.68e-g 2.86 a-d 2.59 p-i 271 AC
Mean 276 A 267F 2.66B°

Treatments 2007 season Mean
Control 2.64 f-i . 2.86bd 2.66 ¢-1 2.72B
Dormex 5% 2.56 h-j 2.44 k 232k 24 ¢C
Garlic oif 5% 2724-h 280 cf 243jk 265B
Garlic oil 10% 280¢f 2.61 g1 2.87bd 276 8B
Garlic ail 159 237k 226k 2.41 3k 235C
Onion oil 5% 283y 2423k 228k 241C
Quion ol 10% 2.54 h+ 233k 2.57 g 248C
Onion oil 15% 2.74d-g 2.68 e-i 2.89b-d 277B
GA, 150ppm 307a '2.89 b-d 2.83b-e 293A
GA3 200ppm 3.00 ab 292 a<c 278 cf 290 A
GAj 250ppm 2.56 h- 2.73d-g 278 c-f 2.09B

Mean 268 A 2.63A° 262 A

Meaus followed by the same letter (3) are not sigmficantly different from each other at 3 %
level,
3.2-.Total nitrogen %.
Results presented in Table (10) showed the effect of some
breaking dormancy treatments and different spraying dates on total
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nitrogen % on one year old canes of Superior grapevines during 2006
and 2007 seasons. _

As for breaking dormancy treatments effect, in the first season,
the highest values of total nitrogen % (2.84 and 2.84) were noticed
control and 15 % onion without significant difference between them.
Whereas the least value of total nitrogen %(2.46 and 2.53) were '
noticed with garlic at 5% and onion at 5% with slight difference
between them. '

In the second season, the vine sprayed with 200 and 250 ppm
GAj exhibited the highest values of total nitrogen which give (2.93
and 2.90 respectively) Meanwhile, the least values (2.44 &2.35 &2.41
and 2.48) were observed with vine sprayed with dormex &15%garlic
&5 and 10 onion respectively without significant difference among
them.

Concerning , the effect of spraying date, no significant effect
were noticed between second and third dates which give the least
values of total nitrogen content than the first date in the first season
however in the second season , no significant difference were noticed
among all application dates.

The interaction between the two studied factors (breaking
dormancy treatments and spraying dates) was significant in most
cases. The least value of total nitrogen (2.40 and 2.44) were obtained
that vines were sprayed with 15% garlic at the second and third
application dates respectively in the first season and the vines which
were sprayed with 15% garlic in fist and second application dates &
5% onion in the third application date and 10% onion in the second
date which give (2.37 & 2.26 & 2.23 and 2.33, respectively) in the
second season. .On the other hand, the greatest values of total
nitrogen (2.98 &3.00 &3.07) were found with 10% garlic &15%
onion in the first season and 150 GA 5 in the second season .

3-3-C/N ratio:

The data listed in Table (11} revealed the effect of some
breaking dormancy treatments and different spraying dates on C/N
ratio in one year old canes of Superior grapes during 2006 and 2007
seasons. It was cleared that all tested treatments except the least
concentration of garlic (5%) increased the value of C/N ratio as
compared with the control. The highest values of C/N ratio (6.79 and
6.40) were achieved with vines sprayed with garlic 15% and onion oil
at 5%. respectively with slight differences between them. Meanwhile,
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the vines sprayed with garlic at 5% and tap water (control) resulted the
least values of C/N ratio (5.39 and 5.15) without significant
differences between them.
Table (11) Effect of some breaking dormancy treatments and
different spraying dates on (/ N ratio in one year old canes of

Superior grapevines during 2006 and 2007 seasons.

| 2006 season
Treatments Dates of spraying Mean
First " Second Third

Control 4.89) 5.26 h+ 531gi 515E
Dormex 5% 603 d-f 6.63 a- 6.50b-d 6.39 AB

| Gattic ot 5% 4.95 i 592eq 530 g 539E

JLGarlit oil 10% | 4951 5.18 bj 6.44 b-d 552 DE

| Garticoil 15% | 631ce 7142 691 ab 679 A

| Onion oil 5% 601 df 670 2 6.49 bd 6.40 AB
Onion oil 10% 5.0t i 6.06 d-f 6.43b-d $83CD
Ouion oil 15% 491 i 6.12 &-f 589 eg 5.64 DE
GA,150ppm 5.64 th 6.00 d-f 522 by 5.62 DE
GAsz200ppm 6.13df 6.2lce 620 c-e 6.18 BC
GA; 250ppm 590 e-g 547 g4 643 b-d 593 B-C
Mean 552A 6.06 A 610A
Treatments 2007 season Mean
Control 5360k | 519l 584 £ S46DE |

| Dormex 5% 664ce | 112bd 748 ab T08A |
Garlic oil 5% 532 ik 548 hk 5.85 f-1 5.55C-F
Garlic oil 10% 5.67g) 6.18 e-g 5.50 h-j 578 CD
Gartic ol 15% 7.02bd 7.50 ab 7.02 b-d 7.18 A
Onion oil 5% 6.30 f 704bd 7.67a 7.00 A
Onion oil 10% 599 f-g 6.85¢cd 6.15e-g 633B
Onion vil 15% 5.78 g 6.06 fg 554h4 | 5.79CD
GAs 150ppm 4681 5.62 g1 5.00kl 5.10E

| GA3 200ppm §.23 )k 5431 5.74 g+ 5.47 DE

| GAs250ppm 6.27 ef 6.10fg | 574gi 6.04 BC

| Mean 554B | 623A | 6.14AB ]

Means followed by the sanie letter (s} arc not significantly different from each other at 5§ %

evel.
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Regarding, the effect of spraying date, no significant difference
were detected between the three application dates during the first
season. Hoverer, the second application date recorded higher value
(6.23) followed by the third date (6.14) without significant difference
between them during the second season.

The interaction between the two studied factors was significant
in most cases. The highest value of C/N ratio (7.14) was noticed with
the vine sprayed with garlic at 15% at the second application date
followed by the same treatment garlic at 15% on the third application
date (6.14) with slight differences between them. On the other hand,
the most treatments during the first application date exhibited the least
values of C/N ratio in the first season, Meanwhile during the second
season, the highest significant of C/N ratio (7.67) was noticed with
vines sprayed with onion at 5% during the second application date.
Meanwhile, the least concentration of GA3 (150 ppm) exhibited the
lowest significant value of C/N ratio.
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