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ABSTRACT

Thompson s eedless grape bunches from a farm in Kaliobeya governorate
treated separately by GA3{40 ppm), by cppu { 3 ppm and 5 ppm ) and by a
combination of GAs and both doses of cppu, were culled at optimum maturity, and
wrapped in polyethyiene vented bags and kept in cartons. Half of the bags were
provided with 8O- generating sachets. The bags were divided into storage in ambient
conditions (3 days } and in cold store { 6 weeks at 0°C ). By end of storage period,
grape quality was evaluated, and exemption of decay was estimated. Joint appilication
of cppu and GA3 increased markedly ciuster and berry weight compared to control,
and So; generators were effective in limiting decay infection. Application of ¢ppu alone
or combined with GA; delayed maturity, and decreased total soiuble solids after cold
storage or ambient stay periods, as compared to control. Acidity was also higher in
the above mentioned applications.

INTRODUCTION

Grape production in Egypt increases steadily and reached 1.073
million tons (2002), from which more than 50 % is Thompson seediess
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 ef al. 1986, and Nickeil, 1985)).

Other growth substances may be used to overcome some minor
problems associated with this grape cultivar productivity, efficiency and
quality (Orth, 1990). Cytokinins known for their effect on enhancing cellular
division and growth (Dokoozlian and others, 1994; Elzayat ef al., 1996, and
Oswald, 1994) were tried to improve grape quality. A new cytokinin related
substance (CPPU or N-2 chloro — 4 ~ pyridyi 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
toierance to storage in ambient conditions and in cold store as affected by
CPPU appiication alone, and when combined with GA, for grape bunch and
berries quality, and to explore its usefuiness in exportation operation.
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MATERIALS AND METHODS

This invastigation was camied oul during two successiva sagsond,

1999 and 2000 on Thompson seediess grapes, of 14 years old vineyards.

and located in Sanheira, Kaiobeva governorate, Nile Delta, Vines are planted

in clay soll, irrigated by furrows and trees are trained in a telephone treliis
system, Cultural practices were performed in accordance with standard

commercial production practices for this variety. The application of GA; at 40

ppm and CPPU at 3PPM and & PPM were carried out gt pea size (3 ~ 6 mm}

to increase berry size.

The treatments are summarized as follows:

GA, 40 ppm, only application at peasize.

GA; application, in addition to CPPU 3 PPM.

GA, application, in addition to CPPU & PPM.

CPPU 3 ppm only appiication.

CPPU & ppm only application,

Control. .

Each treatment was repiicated four times, Each replicate consisted
of three vines, with 15 ~ 18 clusters on each vine. Sample of sixteen clusters
were harvested and allccated to each treatment in both seascns, Grape
clusters wera pickad at ostimum maturity stage, where total soiuble solids of
control grapes attained 17 — 18 % -(Kader et al, 1985).

All treatrments were appiied with hand sprayer; clusters were picked,
counted and weighed, then transported to the laboratory, to determine their
apparent -quality parameters, The following cluster and berry characieristics
were estimated immediately: -

» Average bunch weight for each treatment.

« Bunch compaciness coefficient (No of berries per bunch / bunch length).

s Average bermy weight, berry wicth, 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 s ulfur dioxide
releasing sachets for sterilization purpose {cne per each cluster), and layed
separately in speciiic cartons. Each treatment contained two equal numbers
of grape clusters of both kinds {with and without so; sachets).

All grape treatments were divided into two equatl parts. The first part
was stored at ambient temperature of summer (29 - 31°) for 3 days, while
the second part was stored at cold storage (0°c) for 6 weeks.

The following quality parameters were estimated (according to pattee
1985). And recorded as follows: -

« Grape weight loss: - percentage of fresh weight loss after storage, for each
cluster.

o Berry firmness: by using a texture analyzer instrument (lera) to determine
berry firmness, by the means of a small penetrating cylinder (3 mm of
diameter), into a distance of 3 mm inside the bemry, by a speed of 0.2 mm /
second. The resistance of berry to this penetration force was recorded, and
taken as an expression of berry firmness.
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» Grape cluster appearance: Judged according to a scale of 3 grades;
1.Complete dryness of cluster stems and many berries with defects or decay,
{0-4).
2.Partial or slight dryness with few defected berries (4 — 6)
3.Fresh clusters with green stems and sound berries, (6.5 - 10).
Anote corresponding to the degree of appearance was assigned to
each cluster.
¢ Decay evaluafion: - 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.Excellent clusters, exempted from decay,
2.Slightly infected clusters (10 % or less),
3.Heavy infected clusters (around 20 — 30 %),
4.And completely infected clusters.
» B erry shaftering: -
Shattered berries percentage (in weight) was estimated for
each cluster, by shaking the cluster once and slightly.
« T otal soluble solids: -
T.8.8. percentage of grape juice estimated by a digital refractometer (Abbe
refractometers,).
» Acidity: -
Titratable acidity of clear grape juice was estimated using  solution of
Nach/0.1N.
» Organoleptic quality: -
Eating quality was estimated according to a score of three grades;
Exceilent, acceptable and unacceptable, according to sugar: acid ratio
sensation and exemption of abnormal taste.

RESULTS

1- Bunch and Berry characteristics: -

It's shown from table (1-a and 1-b) that application of Gibberellic acid
combined with CPPU 3 or 5 PPM significantly increased bunch weight
compared to other treatments in both seasons (an average weight of 457 gm
for both conc. of CPPU with GA;, compared to 351 gm for control in 1999,and
of 471 gm compared to 370 gm in 2000}). GA; treatment alone recorded the
least weight increase. The increase in cluster weight is attributed mainly to
bigger berry weight, as both treatments GA; + CPPU 3 PPM and GA; +
CPPU 5 PPM, recorded the highest berry welght (hoth treatments averaged
2.57 gm compared fo 1.6 gm for control at 1% season, and averaged 2.35 gm
compared to 1.53 gm for control in 2™ season). These results are in harmony
with those of Dokoozlian et al (1994). These results were confirmed by data
shown in table (1-B), as GA; treated clusters had the biggest berry length
{2.2 cm} compared fo other treatments. But berry diameter, a direct result of
cytokinin growth stimulating effect was significantiy bigger in case of GA; +
CPPU 3 PPM or 5 PPM, followed by treatments of CPPU (3and5PPM) alone,
while GA; treatment alone came after them in both seasons and the control
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recorded the least berry diameter. These results were comparable to those
mentioned in the work of Nickel 1985 and 1986, and work of Oswald 1994.

Data showed also that combined application of CPPU with GAs
resulted in more compacted clusters than other treatments. The application of
GA, only, increased berry length, so the berry becomes longer, while the
application of CPPU with or without GA; made the berry more rounded
(table1).

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

treatments.
Average of bunch Average of berry
Treatment weight(gm) weight(gm)
1999 2000 1999 2000
GA3 426.00 429.00 2.40 2.00
GA; +cppu 3% 455.00 468.00 2.60 2.40
GA3 +cppu 5% 460.00 475.00 2.53 2.30
cppu 3% 433.00 437.00 2.03 1.85
cppu 5% 442.00 457.20 2.03 1.89
Control 351.70 370.00 1.61 1.53
L.S.D 7.70 16.50 0.12 0.14
Table{1-b): Characteristics of berries and bunches in different
treatments.
Average berryjAverage berry/Compactness; Shape
Treatment length{cm) width{cm) coefficient : coefficiant
1999 | 2000 | 1999 | 2000 | 1999 | 2000 [ 1999 2000
GA3 221 1220 | 135 [ 145 | 787 | 7.90 | 164 | 152

GA;+cppu3d% | 190 | 193 | 1.71 | 1.78 | 850 | 8.60 | 1.11 | 1.08
GA3 +cppus% | 1.96 | 210 | 194 | 200 | 862 | 869 |1.0111.05

cppu 3% 1756 1 181 1 164 1 170 | 812 | 798 [1.01]|1.06
cppu 5% 187 1190 | 179 | 185 | 820 | 810 [ 1.04[1.03
Control 184 | 146 | 120 | 118 { 6.71 | .92 11.23 |1.24
L.S.D 013 | 015 { 013 { 016 | 0.60 | 0.66 ]10.11 {012

Note: Compactness coefficient = nb. Of berries in bunch / length oh that bunch
Berry shape = length / diameter.

2- Weight loss: -

It's noteworthy that grapes of the second year (2000) lost reiatively less
weight in all 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 So, generators recorded the highest weight loss (which was in 1999,
when provided with So; gen. 11.1%, and in absence of So; gen. 12.1%, but
this loss in 2000, was 3.8% without So; gen. And 4.3% with So; gen.). There
was no regular pattern for weight less, and presence or absence of So;
generators had no effect on this parameter (total average of weight loss of
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grapes provided with So; gen. was 4.4%, while without So. generators; it was
4.8%]).

. In ambient conditions, grape clusters iost weight through higher rates of
transpiration, this loss pattern was archaic, and difficult to be explained, and it
varied between 1% and 8.9%. Treatment of GA; + CPPU 5 PPM in 1¥ year,
provided with or free of So, generators recorded a value of 7.6% and 8.1%
consequently, comparable only to contro! weight ioss of 8.9% with Soz gen.
and 7.2% without it. In 2™ year samples, CPPU 5 PPM treated clusters had
the highest weight loss (5.6% with So, gen. and 7.5% without them), while
GA; had always the lowest weight loss when provided with So, gen. (2.2%),
but control grape recorded intermediate results among all treatments (3.7%
with So, gen. and 5% without it). Treatment with CPPU 5 PPM, was
associated with big weight loss, due perhaps to a bigger berry surface and by
consequence of a higher transpiration rate.

Table(2-a):Effect of different treatments on Weight loss % after
3 days at ambient temperature at seasons 1999 and 2000.

In Absence of So2 | In presence of S0z Average of
Treatment l__generator sachets | generator sachets | Whole treatment
1999 2000 1999 2000 1999 2000

GA3 1.0 2.2 2.2 4.6 1.6 3.4
GA; +cppu 3 ppm. 6.6 3.2 3.7 2.0 5.2 2.6
GA3 +cppu 5 ppm. 7.6 3.2 8.1 53 7.8 4.3
cppu 3 ppm. 7.4 4.1 4.5 3.0 59 3.6
Cppu 5 ppm. 3.7 5.6 1.5 7.5 2.6 4.4
Control 8.9 3.7 7.2 5.0 8.1 6.6
L.8.D 5.5 7.1 1.6 2.4 24 1.3

Table(2-b): Effect of different treatments on Weight loss % after
6 weeks at 0°c at seasons 1999 and 2000.

% Weight loss AV.[% Weight loss AV.
Treatment wﬁ%out So, with So, Total average
1999 2000 1999 2000 | 1999 | 2000

A3 4,0 2.3 3.1 4.8 3.6 36
GA; +¢ppu 3 ppm. 7.4 3.3 2.7 24 5.1 2.9
GA3 +cppu 5 ppm. 59 3.1 6.9 2.2 6.4 2.7
Ccppu 3 ppm. 8.0 1.4 6.3 06 7.7 1.0
cppu 5 ppm. 4.7 1.0 4.6 2.9 4.7 1.9
Control 12.1 3.8 11.1 4.3 11.6 | 441
Average 7.0 25 58 29
L.S.D 7.6 0.7 5.1 0.9 4.2 06

3- Cluster appearance: -

This parameter is influenced by the extent of cluster dryness, wilting,
stems browning, greenness of the whole cluster and presence of decay.
Table (4) showed that most clusters had been subjected to dryness at
different levels when stored at 0% for 6 weeks, and that individual treatments
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of CPPU 5 PPM and GA; gave the best results in both seasons provided or
not with So, gen. These results were repeated also after 3 days at ambient
temperature (31-32°), while with the combination of GA; 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 detericration and wilting
for grapes stored, at 0°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 tabie3-a,b).

Table(3-a): Effect of different treatments on cluster appearance
after 6 weeks at 0°C at seasons 1999 and 2000.

Without SO, With SO, Total average |
Treatment 1999 | 2000 | 1999 | 2000 ; 1999 | 2000
GA3 4.8 4.5 4.7 5.0 4.8 4.8
(GA; +CppuU-3 ppm. 5.0 4.7 4.8 4.5 4.9 4.6
GA3 +cppu 5 ppm. 4.3 4.5 4.3 4.7 4.3 4.6
cppu 3 ppm. 3.6 47 | 43 | 48 4.0 4.8
cppu 5 ppm. 4.0 4.7 7.0 4.7 55 4.7
Control 4.0 4.8 33 3.3 3.7 4.0
L.S.D 1.3 48 2.0 0.9 1.1 0.5

Table(3-b).Effect of different treatments on cluster appearance after
3 days at ambient temperature at seasons 1999 and 2000.

Without SO, With S0O; Total average

Treatment 1899 | 2000 | 1999 | 2000 | 1999 | 2000

GA3 8.0 1.5 5.0 45 4.8 5.4
GAz +cppu 3 pprt. 4.8 4.5 4.5 4.5 4.6 5.0
K3A3 +cppu 5 ppm. 4.3 4.5 3.6 3.0 4.6 5.0
cppu 3 ppm. 5.0 1.5 5.6 3.0 4.8 5.1
cppu 5 ppm. 3.8 3.0 4.8 4.5 4.7 54
Control 4.0 3.0 4.3 3.0 4.0 3.6
L.S.D 2.1 1.4 2.8 2.1 0.5 2.0

4- Decay occurrence: -

This quality factor depends on the initial microbial load on grape
clusters and on the effectiveness of So, gen. (Hardenburg et al, 1986). It's
shown in table {4-a,b) for six weeks of cold storage at 0°, and even in the
presence of So, generating sachets, that fungal decay was not c ompletely
eradicated. Control grapes were badly infected by fungal growth, and they
didn't even reach the minimum level of acceptability of note “5". The best
results were obtained by grapes treated with CPPU § PPM, either alone or
combined with GAg, especially in the 2™ season (2000). Infection after 3 days
at ambient conditions, revealed that the 2™ season (2000) grapes were less
decayed than that of 1999. Grapes treated with CPPU 3 or 5 PPM, recorded
the best results in both seasons, especially when provided with So,
generators and this may be due to more thickened berry skin by CPFU
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application. Control grapes were loudly infected at the 2" season compared
to the 1™ (table7).

5- Berry shattering: -

All treated clusters and stored at 0°, had a significantly less berry
shattering (by weight percentage) compared to control clusters. This is clearly
revealed in table 8. Treatments CPPU 5 PPM had generally the least berry
shattering among all treatments. Hormonal substances (GA; and CPPU)
enhance growth and therefore cluster's stems and branches were greener
and that led to less berry dropping for the former category (Mervat et ai
2001). Berry shattering of ciusters left 3 days at ambient condition (30°¢) had
no clear pattern, but treatment of GA; + CPPU 3 PPM recorded the highest
drop percentage in both seasons (provided or not with So, 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 of different treatments on exemption of fungal
infection after 6 weeks at 0°C at seasons 1999 and 2000.

Without SO, With SO, Total average

Treatment 1999 | 2000 | 1899 | 2000 | 1999 | 2000
GA3 54 28 54 28 54 2.8
GA; tcppu 3 ppm. 4.5 6.2 54 6.2 50 6.0
GA3 +cppu 5 ppm. 5.0 4.4 5.0 5.0 5.0 47
cppu 3 ppm. 5.0 6.3 5.2 5.8 5.1 6.1
cppu 5 ppm. 4.8 37 58 | 63 5.4 4.5
Control 27 1.1 4.4 1.4 36 1.2
L.S.D 2.7 2.4 3.6 3.0 2.0 1.7

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

Without SO, With SO, Total average
Treatment 1999 | 2000 | 1999 | 2000 | 1999 20%6"
GA3 73 | 50 | 62 | 62 | 68 56
GA,+cppu 3 ppm. 37 | 50 | 45 | 7.0 | 41 6.0
GA3 +cppu 5 ppm. 3.7 4.6 28 6.2 3.3 54
cppuU 3 ppm. 54 | 73 | 45 | 7.0 | 49 71
cppu 5 ppm. 6.2 4.9 5.3 8.7 5.8 6.8
{Controi 7.9 50 7.9 5.0 7.9 5.0
LSD 39 | 48 | 52 | 15 | 27 1.8

6- Berry firmness: -

After 6 weeks of storage at 0%, control grape firmness had generally
lower values than other treatments, with an average of 2809m/cm and 194.3
{(in 1999 and 2000 r espectively) which is s ignifi cant!y less than firmness of
CPPU 5 PPM freated grapes recording 336. nglcm and GA, + CPPU 3PFM
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treated grapes recording 333.8 59mlcm2. These results are in agreement with
Intrieri et al (1993). The synergistic action of cytofex and Gibberellic GA;, as
growth stimulators may explain a certain delay in maturity and more berry
vigor when clusters were treated by these substances.

After 3 days at ambient conditions, as in table (5-a,b), higher
temperatures enhanced ripeness and firmness values were generally lowered
in cases of grapes treated with GA3 + CPPU 3PPM and CPPU 5 PPM (with
an average value of 250 gm/cm?), compared to control grapes which had
high ﬁrmness at 1999. (a note of 344) while at season 2000, it recorded 248
gmlcm 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™ season (361 gm/cm?) foIIowed by CPPU 5 PPM + GA treated
clusters (329.7 gmicm?® ), but at the 2™ season GA; treated clusters recorded
the biggest b erry firmness {326. 2gm/cm?), and other treatments resulted in
softer berries (with no significant differences in values, in a line ranged from
214.8 to 269.5 gm/cm®).

Table(5-a): Effect of different treatments on berry-shattering percentage
(by weight) after 6 weeks at 0oC at seasons 1999 and 2000.

Without SO, With SO, Total average

Treatment 1999 | 2000 | 1999 | 2000 | 1999 | 2000

GA3 6.6 20 163 | 27 | 64 23
GA; +cppu 3 ppm. 3.8 32 6.3 4.8 5.1 40
GA3 +cppu 5 ppm. 52 30 | 65 | 30 | 59 3.0
cppu 3 ppm. 4.1 8.1 7.6 3.1 5.9 5.6
cppu 5 ppm. 44 44 | 37 | 22 | 41 33
Control 134 | 207 | 129 | 247 | 132 | 212
LSD 3.8 31 | 55 | 3.1 3.0 21

Table(5-b):Effect of different treatments on berry shattering percentage
after 3 days at ambient temperature at seasons
1999 and 2000.

Without SO, With SO, Total average

Treatment 1999 | 2000 | 1999 | 2000 | 1999 | 2000

GA3 2.9 2.7 3.2 2.4 3.1 2.5
GA, +cppu 3 ppm, 6.7 5.6 9.1 54 79 1 55
GA3 +cppu 5 ppm. 2.7 2.0 3.2 1.9 3.0 2.0
cppu 3 ppm. 3.8 1.9 5.4 1.9 4.6 1.9
cppu 5 ppm. 2.5 28 | 89 | 24 5.7 2.6
Control 57 4.6 6.7 5.1 6.2 4.8
L.S.D 4.7 2.8 6.2 3.0 36 1.9
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Table{6-a): Effect of different treatments on berry firmness (by weight)
after 6 weeks at 0% at seasons 1999 and 2000.

Without SO, With SO, Total average

Treatment 1999 | 2000 | 1999 | 2000 | 1999 | 2000
A3 204.0 | 370.3 | 287.7 | 280.0 | 292.0 | 3252
AL +Cppu 3 ppm. | 346.0 | 479.3 | 321.7]257.7] 333.8 | 3685
A3 +cppu 5 ppm. | 308.0 | 377.3 | 329.7 | 326.7 | 3188 | 352.0
U3 PP, 288.3 | 331.0 | 317.7 [ 3620 | 303.0 | 3465
Copu & ppm. 2953 | 3310 | 377.2] 3150 | 3365 | 323.2
Control 303.0 | 286.7 | 257.0 | 122.0 | 280.0 | 194.3
LSD 716 1 1074 | 490 | 734 | 431 | 59.0

Tabie(6-b):Effect of

different treatments on borry firmness afte

3 days at ambient temperature at seasons 1999 and 2000.

Treatment Without S0, With SO, Total average

1999 | 2000 | 1998 | 2000 | 1999 2000

GA3 333.7 | 306.3 280.31346.0] 307.0 | 326.2
(GA; +cppu 3 ppm. 2557 | 249.7 ;354.3285.3} 3050 | 269.5
GA3 +cppu 5 ppm. 328.3 | 220.3 [331.1]209.3] 329.7 214.8
cppu 3 ppm. 2960 | 2507 (235312222 2657 | 236.5
<ppu 5 pom. 364.0 | 2447 {358.01205.7| 361.0 | 227.2
Control 382.0 | 286.0 1307.31209.0] 344.7 247.5
L.S.D 67.3 842 | 678 | 93.1 43.4 57.5

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.5.S. 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.S.S. values, stmilar to control at the 1* season (recording 19%) and 19.5%.
Treatment of GA;z at the 2™ season resulted in the highest T.S.S. Value
{18%) and seconded by control {17%).

Table{7-a): Effect of different treatments on total soiluble solids
(T.S.5%) after 6 weeks at 0°c at seasons 1999 and 2000,

Without SO, With S0, Total average
Treatment 1999 | 2000 | 1999 | 2000 | 1999 20%‘0‘“

GA3 177 | 185 | 197 | 175 | 187 | 180
A +CppuU 3 ppm. 190 | 173 | 173 | 162 | 182 | 168
GA3 +cppu 5 ppm. 18.8 | 150 | 193 | 172 ] 191 16.1
CppU 3 pp. 193 | 175 11971167 195 | 174
cpou 5 ppm. 163 | 153 | 17.0 | 144 | 16.7 14.8
Control 183 | 163 | 200 | 177 ] 192 | 17.0
[ SD 2.1 18 | 38 | 26 | 20 15
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Table(7-b):Effect of different treatments on total soluble solids (T.5.5%)
after 3 days at ambient temperature at seasons 1999 and

2000.

Without SO, With SO, Total average
Treatment 1999 | 2000 | 1999 | 2000 | 1939 | 2000

GA3 193 | 165 | 193 | 184 | 193 | 175
GAs +cppu 3 ppm. 180 | 164 | 100 | 182 | 185 | 173
GA3 +cppu 5 ppm. 167 | 177 | 167 | 163 | 167 | 165
Cppu 3 ppm. 207 | 166 | 200 | 162 | 203 | 164
cppu 5 ppm. 170 | 182 | 160 | 157 | 165 | 169
Control 180 | 164 | 21.3 | 17.7 | 197 | 169
LSD 3.4 14 | 26 | 1.3 | 24 0.9

in ambient conditions, the same trend was observed (as shown in
table7). CPPU 5 PPM ftreated grapes recorded generally low T.5.S. Values
(16.5% and 16.9% in 1999 and 2000 respectively), compared to control
(14.7% and 16.9%). GA; treated grapes had also (19.3% and 17.5% for 1999
and 2000 high T.8.S. values consequently. In the meantime combined
treatment of GA and CPPU 5% had lower T.S.S. values (16.7% 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 al 1995.

8- Juice acidity: -

As it's shown in table (8-a,b), after 6 weeks at 0°c, grapes treated by
CPPU 5 PPM alone had the highest acidity values especially when provided
with So2 generators (1.00% end 1.10% in 1999 and 2000 seasons
respectively). Combining GA; 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 GA; 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 aiso mentioned by Mervat s.r. (2000).

Table(8-a): Effect of different treatments on acidity percentage
after 6 weeks at 0°c at seasons 1999 and 2000.

Without SO, With SO, Total average

Treatment 1999 | 2000 | 1999 | 2000 | 1999 | 2000

GA3 061 | 043 {060 073 061 0.58
GAs +CppU 3 ppm. 060 | 067 | 055 ] 073 | 057 | 0.70
GA3 +cppu 5 ppm. 059 | 089 | 066 | 0.74| 063 | 0.82
cppu 3 ppm. 0.51 067 | 0.71 | 0.67 0.61 0.67
cppu 5 ppm. 0.58 1.00 | 058 ) 1.10 0.58 1.05
Control 055 | 070 | 040 | 080 ] 048 | 0.75
LS.D 0.09 | 006 | 0.08 | 008 | 0.06 | 0.05
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Table{8-h):Effect of different treatments on acidity percentage after
2 days 5! ambient temperature at seasons 1999 and 2000,

“""M - ‘ﬁ"""ﬁ" Without 50, | With §5, | Totzl average |
- Tewmen o Pygge [ 2000|1899 2000 [ 1989 | 2000
!(Jm 052 | 070 | 049 [ 0.65 | 0.51 0.68
&H +cppu 3 ppm. . 0.53 070 | 047 | 0.70 0.50 0.70
GA2 +cppu 5 ppm. 053 | 064 | 055] 0731 0.54 0.69
cppu 3 ppm. 0.53 069 | 056 | 065 0.55 0.67
cppu 5 ppm. 047 | 070 [ 048 [073 [ 048 0.72
Control 056 | 076 | 051 | 065 [ 054 0.70

LSD [ 001 | 0.07 [ 002006 001 004 |

Grapes left 3 days at ambient temperature had lower acidity values, but

rapes provided with S o, generators h ad always higher acidity values than

the others (approximately 0.5% for grapes without So, generators against
(.68% for those with So, generators), as observed in table 15.

9- Taste: -

it's shown in table (9-ab), that grapes after 6 weeks at 0°% had as a
whaole “Just" acceptable taste rate, with a slightty better taste for alf
treatrnents in season 2060, than taste of season of 1999. Absence or
presence of So; generators had no influence on taste judgment rate. Grapes
treated with GA; and left 3 days at ambient conditions recorded a good taste
as shown in table 17, (an average rate of 6.6 and 8 in 1999 and
200Crespectively). Control grapes had a hardly acceptable taste, after 3 days
in ambient temperature {given a note of 4.5 and 5.3 in 1999 and 2000). Scme
variable facters like climate and cultural practices such as summer
temperature and fertilization programs, had a certain role in enhancing or
showing the synthesis of taste compocsants like sugars, acids, aroma
compounds, and that may explain variability in results of taste.

Table(9-a): Effect of different treatments on taste after 6 weeks
in coid storage at seasons 1999 and 2€00,

' Without SO, With SO, Total average
| Treatment 1999 | 2000 | 1999 | 2000 | 1999 | 2000
IGA3 333 | 450 [ 447483 ] 3.90 4.67
IGA; +cppu 3 ppm. 363 | 467 [ 347 | 800§ 355 6.33
iGA3 +cppu 5 ppm. 4.73 450 | 313 [ 467 3.93 4.58
Cppu 3 ppm. 3.80 | 567 | 4.80 | 467 [ 430 | 517
"ppU 5 ppm. 413 | 483 | 407 | 467 | 455 | 4.75
Centro! 370 | 450 | 413 | 500 | 3.92 | 4.75
LS.D 165 | 1.53 | 1.01 | 046 | 088 | 0.74
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Table(9-b):Effect of different ftreatments on taste after 3 days
at ambient temperature at seasons 1999 and 2000.

Treatment Without SO With 50, Total average

1999 2000 | 1999 | 2000 1999 2000

GA3 ‘ 6.20 8.00 7.03 | 8.00 6.62 8.00
GA; +cppu 3 ppm. 6.20 4.50 6.20 8.00 6.20 6.25
(GAJ3 +cppu 5 ppm. 4.53 4.50 5.37 | 4.50 4.95 4.50
cppu 3 ppm. 6.20 4.50 5.37 4.50 5.78 4.50
cppu 5 ppm. 2.83 8.00 3.70 | 467 3.27 6.33
Control 1.97 4.50 703 | 6.03 4.50 5.27
L.S.D 2.03 0.74 2.20 | 1.05 1.39 0.48

CONCLUSION

Combined treatment of cppu and GA; had a positive effect in increasing
cluster and berry weight compared to control. So, generator sachets were
effective in protecting grapes from decay, treatments of cppu alone or
combined with GA; delayed maturity and decreased total 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 of c ppu treatments (alone or combined with GA;). Grapes of
second year was better from Organocleptic point of view, than first year
treated grapes.
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