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ABSTRACT 

ACID AND 
APPLICATION ON 
GRAPE BUNCHES 

Thompson 5 eedless g rape bunches f rom a farm In Kaliobeya governorate 
treated separately by GAJ(40 ppm), by cppu ( 3 ppm and 5 ppm ) and by a 
combination of GAl and both doses of cppu, were culled at optimum maturity, and 
wrapped in polyethylene vented bags and kept in cartons. Half of the bags were 
provided with S02 generating sachets. The bags were divided Into storage in ambient 
conditions (3 days) and In cold store ( 6 weeks at OoC ). By end of storage period, 
grape quality was evaluated, and exemption of decay was estimated. Joint application 
of cppu and GA3 Increased "markedly cluster and beny weight compared to control, 
and So2 generators were effective In limiting decay Infection. Application of cppu alone 
or combined with GA3 delayed maturity, and decreased total soluble solids after cold 
storage or ambient slay periods, as compared 10 control. Acidity was also higher In 
the above mentioned applications. 

INTRODUCTION 

Grape production In Egypt Increases steadily and reached 1.073 
million Ions (2002), from which more than 50 % is Thompson seedless 
variety. Some growth substances are applied on grapes to improve its quality. 
[Gibberellic acid application Is commonly used in vineyards to increase berry 
size of this variety, and in berry thinning. This application improves berry size 
and rachis elongation (Hardenburg et al. 1966. and Nickell, 1985)). 

Other growth substances may be used to overcome some minor 
problems associated with this grape cullivar productivity, efficiency and 
quality (Orth , 1990). Cytokinlns known for their effect on enhancing cellular 
division and growth (Dokoozlian and others, 1994; Elzayat at al., 1996, and 
Oswald, 1994) were tried to improve grape quality. A new cytokinin related 
substance (CPPU or N-2 chIaro - 4 - pyridyl N· phenylurea), known as 
cytofex has been tried successfully, either alone or combined with other 
growth substances to enhance grape quality (Mervat et al 2001 ; Intrieri et al 
1943 and Nickel 1986). 

This study aims at evaluating Thompson grape quality and its 
tolerance to storage in ambient conditions and in cold store as affected by 
CPPU application alone, and when combined with GA, for grape bur.eh and 
berries quality, and to explore its usefulness in exportation operation 
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MATERIALS AND METHODS 

This invesligation was C •. mied out during two successive seasons, 
1999 and 2000 on Thompson seedless grapes, of 14 years old vineyards, 
and located in Sanheira, Kaliobeya governorata, Nile Della. Vmes are planted 
in clay soli, irrigated by furrows and trees a ra I rained ina I etephone I reliis 
system. Cultural practices were performed in accordance with standard 
commercial production practices for this variety. The application of GAl at 40 
ppm 2nd CPPU at 3PPM and 5 PPM were carried out at pea size (3 - 6 mm) 
to increase berry size. 
The treatments are summarized as follows : 
, . G~ 40 ppm. only application at peasize. 
2. GAl application, in addition to CPPU 3 PPM. 
3 GAl appllca!ion, in addition to CPPU 5 PPM. 
4 CPPU 3 ppm only application. 
5. CPPU 5 ppm only application . 
6. Control. 

Each trea1ment was replicated four times, Each replicate consisted 
of three vines, with 15 - 18 clusters on each 'lIne. Sam pia of sixteen dusters 
were harvested and allocated to each treatment In both seasons, Grape 
clusters wera picked al optimum maturity stage, where total soluble solids of 
control grapes attained 17 - 18 % ·(Kader at ai, 19S5). 

All treatments were applied with hand sprayer: clusters were picked, 
counted and weighed, than transported to the laboratory, to determine their 
apparent -quality par~.meters. The following cluster and berry characleristics 
wera es~jmated immediately: -
• A verage bunch weight for each treatment. 
• Bunch compactness coeffic:ent (No of berries per bunch I bunch length). 
• Average berry weight. berry width, length, for each treatment, in addition to 

berry shape (berry length divided by berry width). 
Grape clusters were wrapped Individually in polyethylene vented bags 

(30u of thickness). Half of these clusters were provided with sulfur dioxide 
releasing sachets for sterilization purpose (one per each cluster), and Jayed 
separately in specific cartons. Each treatment contained two equal numbers 
of grape clusters of both kinds (with and without 502 sachets). 

All grape treatments were di'liced Into two equal parts. The first part 
was stored at ambient temperature of summer (29 • 31OC) for 3 days, while 
the second part was stored at cold storage (OOc) for 6 weeks. 

The following quality parameters were estimated (according to pattee 
1965). And recorded as follows: -
• G rape weight los s: • percentage of fresh weight loss after storage, for each 

cluster. 
• Berry firmness: by using a texture analyzer instrument (Iera) to determine 

berry firmness. by the means of a small penetraling cytinder (3 mm of 
diameter). Into a distance of 3 mm inside the berry. by a speed of 0.2 mm I 
second. The resistance of berry to this penelraUon force was recorded, and 
taken as an expression of berry firmness. 
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• Grape clusler appearance: Judged according 10 a scale of 3 grades; 
1.Camplele dryness of clusler stems and many berries with. defects or decay, 

(O - 4) . 
2.Partial or slight dryness with few defected berries (4 - 6) 
3.Fresh clusters with green stems and sound berries,(6.5 - 10). 

Anole corresponding to the degree of appearance was assigned to 
each cluster. 
• 0 ecay evaluation: - Infection severity was estimated by weighting decay 

berries, in addition to the surface of infected area, compared to the whole 
cluster. A scale of 4 grades was adapted as follows: 

1.Excetlent cluslers, exempted from decay, 
2.S/ighUy Infecled clusters (10 % or less), 
3. Heavy infected clusters (around 20 - 30 %). 
4.And completely infected clusters. 
t Berry shattering: -

Shattered berries percentage (in weight) was estimated for 
each cluster, by shaking Ihe cluster once and slighUy. 

• T alai soluble sands: -
T.S.S. percentage of grape Juice estimated by a digital refractometer (Abbe 
refractometers,). 

• Acidity: -
ntratable acidity of clear grape Juice was estimaled using solution of 
NaohlO.1N. 

• a rganoleptic quality: -
Eating quality was estimated according to a score of three grades; 

Excellen1, acceptable and unacceptable, according to sugar: acid ratio 
sensation and exemption of abnonnallaste. 

RESULTS 

1- Bunch and Berry characteristics: -
It's shown from table (l-a and 1-b) that application of Gibberellic acid 

combined with CPPU 3 or 5 PPM significantly Increased bunch weight 
compared to olher trealments in both seasons (an average weight of 457 gm 
for both cone. of CPPU with G~, compared to 351 gm for control in 1999,and 
of 471 gm compared to 370 gm In 2000). GA3 treatment alone recorded the 
least weight increase. The increase In cluster weight Is attributed mainly to 
bigger berry weight, as both treatments GAs + CPPU 3 PPM and GAl + 
CPPU 5 PPM, recorded the highest berry weight (both treatments averaged 
2.57 gm compared to 1.6 gm for control at1.e season, and averaged 2.35 gm 
compared to 1.53 gm for control in 2"" season). These results are in harmony 
with those of Ookoozlian el al (1994). These results were confirmed by data 
shown in table (l-B), as GA;. treated clusters had the biggest berry length 
(2 .2 em) compared to other treatments. But berry diameter, a direct result of 
cytokinin growth stimulating effect was significantly bigger in case of GA3 + 
CPPU 3 PPM or 5 PPM, followed by treatments of CPPU (3and5PPM) alone, 
while GAs treatment alone came after them in both seasons and the conlrol 
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recorded the least berry diameter. These results were comparable to those 
menlioned in the work of Nickel 1985 and 1986, and work of Oswald 1994. 

Data showed also that combined application of CPPU with G~ 
resulled in more compacted clusters than other treatments. The applicat}on at 
G~ only, increased berry length, so the berry becomes longer. while the 
application of CPPU wilh or without G~ made the berry more rounded 
(lable1 ). 

Tab le(1-a): Weights of grape bunches and berries for different 

011 , of berry 
Treatment 

1999 2000 

~ ,3% ~oo ~~ 2.60 2.· 
2.~ 2.30 

~.S.D .70 16.' 

Table(1-b): Characteristics of berries and bunches in different 
treatments . 

Average berry Average bert) Compactness Shape 
Treatment lenath cm) wldth(cm) coeffjclent coefficient 

1999 2000 1999 2000 1999 2000 1999 2000 
A3 2.21 2.20 1.35 1.45 7.87 7.90 1.64 1.52 
iAJ+Cppu 3% 1.90 1.93 1.71 1.78 8.SO 8.60 1.11 1.08 
A3 +cDDU 5% 1.96 2.10 1.94 2.00 8.62 8.69 1.01 1.05 

'ppu 3% 1.75 1.81 1.64 1.70 8.12 7.98 1.01 1.06 
~PDU 5% 1.87 1.90 1.79 1.85 8.20 8.10 1.04 1.03 
k:onlrol 1.84 1.46 1.20 1.18 6.71 6.92 1.23 1.24 
~.S.D 0.13 0.15 0.13 0.16 0.60 0.66 0.11 0.12 

• Note. CompaCtnHS coefficient nb, Of berries In bunch f length oh the' ounch 
Berry shape II length f dIameter. 

2- Weight loss: • 
It's noteworthy that grapes of the second year (2000) lost relatively less 

weight In ali treatments than grapes of 1999(as In table 2-a,2-b), this may be 
due to the difference in climate conditions and cultural practices, between a 
year and another one. After cold storage, control grapes, either provided or 
not with S~ generators recorded the highest weight loss (which was In 1999. 
when provided with S~ gen. 11.1%. and in absence of 502. gen. 12.1%, but 
this loss in 2000. was 3.8% without Saz gen. And 4.3% with SOz gen.). There 
was no regular pattem for weight less. and presence or absence of SOz 
generators had no effect on this parameter (total average of weight loss of 
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grapes provided with S~ gen. ~as 4.4%. while without S02 generators: it was 
4.%~ . 
. In ambient conditions, grape clusters lost weight through higher rales of 

transpiration, this toss pattern was archaic, and difficult to be explained, and it 
varied between 1% and 8.9%. Treatment of G~ + CPPU 5 PPM in 1- year, 
provkled wllh Of free of So-z generators recorded a value of 7.6% and 8.1% 
consequentty, comparable only to control weight loss of 8.9% with S<>-z gen. 
and 7.2% without it. In 2nd year samples, CPPU 5 PPM treated clusters had 
the highest weight loss (5.6% with S<>-z gen. and 7.5% without them), while 
GA3 had always the lowest weighl loss when provided with ~ gen. (2.2%), 
but control grape recorded intermediate results among all treatments (3.7% 
with S02 gen. and 5% without it). Treatment with CPPU 5 PPM, was 
associated with big weight toss, due perhaps to a bigger berry surface and by 
consequence of a higher transpiration rate. 

Treatment 

Table(2-b) : Effect of different treatments on Weight loss 'I. after 
6 weeks at Ooc at seasons 1999 and 2000 

°/, Weicht loss AV, % Weight loss AV. 
Total average 

Treatment without 502 with So, 
1999 2000 1999 2000 1999 2000 

GA3 4.0 2.3 3.1 4.8 3.6 3.6 
G~ .cppu 3 ppm. 7.4 3.3 2.7 2.4 5.1 2.9 

1GA3 .CODU 50om. 5.9 3.1 6.9 2.2 6.4 2.7 
~ppu 3 ppm. 8.0 1.4 6.3 0.6 7.7 1.0 
~ppu 5 ppm. 4.7 1.0 4.6 2.9 4.7 1.9 
:::antrol 12.1 3.8 11.1 4.3 11.6 4.1 
vera e 7.0 2.5 5.8 2.9 
.S.D 7.6 0.7 5.1 0.9 4.2 0.6 

J- Cluster appearance: -
This parameter is influenced by the extent 0 f c luster dryness. w illin9, 

sIems browning, greenness of the whole cluster and presence of decay. 
Table (4) showed that most clusters had been subjected 10 dryness at 
different levels when stored at OOc for 6 weeks, and that individual treatments 
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of CPPU 5 PPM and GAl gave the best results in both seasons provided or 
not with S02 gen. These results were repeated also after 3 days at ambient 
temperature (31-32°c), while with the combination of G~ and CPPU treated 
clusters were hardly acceptable. Control clusters recorded the worst 
appearance in most cases, with notes ranging from 3.6 to 4.0 (Elzayat et al). 
Avery important observation Is clear. The speed of deterioration and wilting 
for grapes stored, at O°c for 6 weeks, and for 3 days In ambient conditions Is 
almost equal, and that proves the importance of cooling grapes (or fruits 
generally) to preserve quality. These results are in agreement with weight 
loss evaluation (see lable3-a,b). 

Table(3-a): Effect of different treatments on cluster appearance 
after 6 , at O'C at , 1999 and 2000. 

~~~~~o ~~~ 
GAJ 1.5 1.7 ;'0 4.8 4.8 
;A. +coou 300m. •. 5 4.9 4.6 

GA3< ~ 4. 4. 
coou ' loom. 

~nm 
4.8 

LS.D 1.3 4.8 

Treatment 

4- Decay occurrence: -
This quality faclor depends on the inlUa! microbial load on grape 

clusters and on the effectiveness of S02 gen. (Hardenburg et at 1986). It's 
shown in table (4-a,b) for six weeks of cold storage at O°c, and even in the 
presence of S02 generating sachets, that fungal decay was not c omplelely 
erad icated. CentreX grapes were badly infected by fungal growth, and they 
didn't even reach the minimum level of acceplability of nole -5-. The best 
tesults were obtained by grapes treated wilh CPPU 5 PPM, eIther alone or 
combined with GAa, especially in the ztId season (2000). Infection after 3 days 
at ambient conditions . revealed that the 2roc1 season (2000) grapes were less 
decayed than Ihat of 1999. Grapes treated with CPPU 3 or 5 PPM, recorded 
the best results in both seasons, especially when provided with So2 
generators and this may be due to more thickened berry skin by CPPU 
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application. Control grapes were loudly infected at the 2"" season compared 
10 thal" (lablel). . 

5: Berry shattering: -
Ail treated clusters and stored at OOc, had a significanlly less berry 

shattering (by weight percentage) compared to control clusters. Th is is clearly 
revealed in table 8. Treatments CPPU 5 PPM had generally the least berry 
shattering among all treatments. Hormonal substances (GAl and CPPU) 
enhance growth and therefore cluster's stems and branches were greener 
and thaI fed to tess berry dropping for the former category (Merval el al 
2001). Berry shattering of clusters lert 3 days al ambient condition (30°c) had 
no clear pattern, but treatment of GAl + CPPU 3 PPM recorded the highest 
drop percentage In both seasons (provided or not with S02 generators). This 
may be due to bigger weight of berries as observed In table (9), compared to 
berry weight of control, and this is clear especially in season 1999 (7.97) than 
In 2000(5.5%). 

Table{4-a}: Effect 
I 

Treatment 

Table(4-b):Effect of different treatmonts on exemption of fungal 
Infection after 3 days at ambient temperature at seasons 
1999 and 2000 

Treatment 
Without 502 Wllh SO, To tal average 
1999 2000 1999 2000 1999 2000 

~A3 7.3 5.0 6.2 6.2 6.8 5.6 
IGA, +cppu 3 ppm. 3.7 5.0 4.5 7.0 4.1 6.0 
IGAJ +cppu 5 porn. 3.7 4.6 2.8 6.2 3.3 5.4 
l'JlU 3 ppm. 5.4 7.3 4.5 7.0 4.9 7.1 
:ppu 5 ppm. 6.2 4.9 5.3 8.7 5.8 6.8 
ontral 7.9 5.0 7.9 5.0 7.9 5.0 
.5.0 3.9 4.8 5.2 1.5 2.7 1.8 

6· Berry firmness : -
After 6 week.s of storage at OOc, control grape firmness had generally 

lower values than other treatments. with an average of 280gm/cm2 and 194.3 
(in 1999 and 2000 respectively) which is s ignificanlly I ess than firmness 0 f 
CPPU 5 PPM trealed grapes recording 336 . 5gm/cm~ and GAl + C~PU 3PPM 
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trealed grapes recording 333.8 Sgmlcm2
. These results are in agreement with 

Inlrieri et al (1993). The synergistic action of cytofex and Gibberellic GAa. as 
growth slimulaklrs may explain a certain delay in maturi ty and more berry 
vigor when clusters were treated by these substances. 

After 3 days at ambient conditions. as in table (S·a,b), higher 
temperatures enhanced ripeness and firmness values were generally lowered 
in cases of grapes treated with G~ + CPPU 3PPM and CPPU 5 PPM (with 
an average value of 250 gm/cm\ compared to control grapes which had 
high firmness at 1999. (8 note of 344) while at season 2000, it recorded 248 
gm/cm2

. Natural variability among clusters played a bigger role. Clusters of 
CPPU 5 PPM treated grapes had more berry firmness than other treatments 
at the 1' t season (361 gm/cm2

) followed by CPPU 5 PPM + GA trealed 
clusters (329.7 gm/cm\ but at the tid season G~ treated clusters recorded 
the biggest berry firmness (326.2gm/cm2

), and other treatments resulted in 
softer berries (with no Significant differences In values, in a line ranged from 
214.8 to 269.5 gm/cm2

). 

Table(5·a): Effect of different treatments on berry shattering percentage 
(by weight) after 6 weeks at DoC at seasons 1999 and 2000. 

Treatment 
Without SO, With SO, Total avera e 
1999 2000 1999 2000 1999 2000 

A3 6.6 2.0 6.3 2.7 6.4 2.3 
3A, +coou 3 opm. 3.8 3.2 6.3 4.8 5.1 4.0 
A3 +cppu 50om. 5.2 3.0 6.5 3.0 5.9 3.0 

<ppu 3 ppm. 4.1 8.1 7.6 3.1 5.9 5.6 
;ppu 500m. 4.4 4.4 3.7 2.2 4.1 3.3 

onlrol 13.4 20.7 12.9 21.7 13.2 21.2 
.5.0 3.8 3.1 5.5 3.1 3.0 2.1 

Table(S·b) :Effect of different t reatmen ts on berry shatterin g percentage 
after 3n~a:;oat ambient temperature at seasons 
1999 and: 100, 

Treatment ~ Wlth~ 
Total 

1999 1999 200( 
K>A3 2. 
~,+copu 3 0pm, 

" +cppu 50pm, 
<opu 3 ppm. 

~~,Dom 
1..5,0 2,6 6, 

1978 
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Treatment 

Treatment 

7- Total soluble solids:· 
After 6 weeks in cold storage. it's clear from table (7-a,b) that grapes 

treated with CPPU 5 PPM had the lowest T.S.5. values in both seasons 
recording 16.7% and 14.8% respectively. This concentration of sitofex had a 
certain effect in delaying maturity represented by a slow synthesis of soluble 
sugars. Treatments of GA plus CPPU 3 and 5 PPM had generally hIgher 
T.5.S. values. similar to control at the 1$1 season (recording 19%) and 19.5%. 
Treatment of G~ a1 the 2nd season resulted In Ihe highest T.5 .S. Value 
(18%) and seconded by control (17%). 

Table(7-a) ; Effect of different treatments on total solublo solids 
IT.S.S'!. after 6 weeks at Oele at Seasons 1999 and 2000. 

Treatment Without SO, With SO, Total averace 
1999 2000 1999 2000 1999 2000 

A3 17.7 185 19.7 17.5 18.7 18.0 
;A1 +CDt u 300m. 19.0 173 17.3 16.2 18.2 168 
A3 +eoou 50om. 18.8 15.0 19.3 17.2 19.1 16.1 

k:oou 300m. 19.3 17.5 19.7 16.7 19.5 17.1 
~snnm. 16.3 15.3 17.0 14.4 16.7 14.8 

ontrel 18.3 16.3 20.0 17.7 19.2 17.0 
LS.D 2.1 1.8 3.8 2.6 2.0 1.5 
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Table(7-b):Effect of different treatments on total soluble solids (T,S.S%) 
after 3 days at ambl,ent temperature at seasons 1999 and 

Treatment 

In ambient conditions, Ihe same trend was observed (as shown in 
table?). CPPU 5 PPM treated grapes recorded generally low T.S.S . Values 
(16.5% and 16.9% In 1999 and 2000 respectively), compared to control 
(14.7% and 16.9%). G~ treated grapes had also {19.3% and 17.5% for 1999 
and 2000 high T.S.S. values consequently. In the meantime combined 
treatment of GA and CPPU 5% had lower T.5.5. values (1 6.7% and 16.5%). 
That may explain the retarding effect on maturity attributed to CPPU in higher 
doses (5PPM). These results match perfectly those of joublan et a11995. 

8· Juice acidity: -
As iI's shown in table (S-a,b), after 6 weeks at Doc, grapes treated by 

CPPU 5 PPM alone had the highest acidity values especially when provided 
with S02 generators (1.00% and 1.10% in 1999 and 2000 seasons 
respectively). Combining GAJ with CPPU 5 PPM, gave also higher acidity 
values (an average of 0.63% and 0.8% at 1999 and 2000) compared to 
control grapes, distinguished by its low acidity values (recording 0.48% and 
0.5% in both seasons of 1999 and 2000). While G~ treated grapes had as a 
whole the least acidity values (an average of 0.61% and 0.58% at 1999 and 
2000 respectively). These results were also mentioned by Mervat S.r. (2000). 

Table{S-a): Effect of different treatments on acidity percentage 
after 6 weeks at OOe at seasons 1999 and 2000 

Treatment Without 502 With SO, Total avera e 
1999 2000 1999 2000 1999 2000 

A3 0.61 0.43 0.60 0.73 0.61 0.58 
fA, +cppu 3 ppm. 0.60 0.67 0.55 0.73 0.57 0.70 
A3 +CDOU 50om. 0.59 0.B9 0.66 0.74 0.63 0.82 

~ppu 3 ppm. 0.51 0.67 0.71 0.67 0.61 0.67 
copu 5 ppm. 0.58 1.00 0.59 1.10 0.58 1.05 
!Control 0.55 0.70 0.40 0.80 0.48 0.75 

.S.O 0.09 0.06 0.08 0.08 0.06 0.05 
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Table(S-b):Effect of different treatments on acidity percentage after 
3 rl' at seasons 1999 and 2000. 

Treatment 
i ~ 

Will SO, Tolal 
1999 1999 2&,0 1999 ~ 

~+eppu 3 ppm. 
1.5 1.70 1.49 0.1 
1.5 0.70 O. 

lGA.l .eppu 5 ppm. 
~oou 3 opm. ;-
~ppu 5 ppm. 

I 1.76 1.51 O}[ 1.54 
po 007 1.02 0.06 1.01 .14 

Grapes left 3 days at ambient temperature had lowei acidity values, but 
grapes p ravided with S a2 9 eneratars h ad always higher a cidity values than 
the olners (approximately 0.5% far grapes without So.: generators against 
0.68% tor those with 502 generators), as observed in table 1 S. 

9· Taste: . 
11'5 shown in table (9·a,b), thai grapes after 6 weeks at ooc had as a 

whole ~ Just~ acceptable taste rate, ... lith a slightly belter taste for aa 
treatments In season 2000, than taste of season of 1999. Absence or 
presence at S~ generators had no Influence on taste Judgment rate. Grapes 
treated with GAl and left 3 days at ambient conditions recorded a good laste 
as shown in table 17, (an average rate of 6.6 and 9 in 1999 and 
2000respectively). Control graoes had a hardly acceptable taste, after 3 days 
in ambient temperature (given a note of 4.5 and 5.3 in 1999 and 2000). Some 
varia!>le factors like cUmate and cultural practices such as summer 
temperature and fertlllza!ion programs. had a certain role in enhancing or 
showing the synthesis of tesle composants like sugars, acids, aroma 
compounds, and that may explain variability in results of taste. 

Table(9-a): Effect at different treatments on taste after 6 weeks 
I Id I I 1999 d2000 nco 5 orage a seasons an 

Treatment Wllhout SO, With SO, Total average 
1999 2000 1999 2000 1999 2000 

A3 3.33 4.50 4.47 4.83 3.90 4 .67 
,A" Teppu 3 ppm. 3.63 4.67 3.47 8.00 3.55 6.33 
A3 +Coou 5 oorn. 4.73 4.50 3.13 4.67 3.93 4.58 

:ppu 3 ppm. 3.80 5.67 4.80 4.67 4.30 5.17 
cppu 5 ppm. 4.13 4.83 4.97 4.67 4.55 4.75 

ontrol 3.70 4.50 4.13 5.00 3.92 4.75 
.S.D 1.65 1.53 1.01 0.46 0.88 0.74 

1981 



Elzayat, H. E. et al. 

Table(9·b) :Effect of d ifferent treatments on taste after 3 days 

Treatment 

CONCLUSION 
Combined treatment of cppu and GA;, had a positive effect in Increasing 

cluster and berry weight compared to control. S~ generator sachets were 
effective in protecting grapes from decay, treatments of cppu alone or 
combined with GA;, delayed maturity and decreased lotal soluble solidS, 
either after a cold storage or a keeping period In ambient condition, as 
compared to control. This delay In maturity was also represented by the 
higher acidity 0 f c ppu I reatments (alone 0 r combined with G~). Grapes of 
second year was better from Organoleptic point of view, than first year 
treated grapes. 
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