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ABSTRACT

This experiment was conducted during the 2002 and 2003
seasons on seven-yeasr old Thompson seedless grapevines, head-
trained and cane pruned, located in a vineyard at El-Santa, Gharbia
governorate. Clusters at' 4-6 mm berry diameter were sprayed with
5 ppm CPPU [N-(2-chloro-4-pyridinl)-N-phenylurea), known as
sitofex and /or 10 ppm Naphthalene acetic acid . The clusters were
stored at 0 °C and 90-95 % RH.

Sitofex (CPPU) spray treatment decreased all of soluble solid
content, SSC: acid ratio, marketable cluster and overall quality
index, whereas increased the decayed berries. Naphthalene acetic
acid (NAA) spray treatment decreased both of shattering
percentage and berry firmness.

It can be extending the marketing window of Thompson
seedless grapes to the forth week of October, because of holding
its marketable and overall quality index, through 10 ppm NAA
preharvest spray treatment, delaying the harvest date to the forth
week of August and cold storage (0 °C & 90-95 % RH) for eight
weeks.

Key words: Sitofex [N-(2-chloro-4-pyridinl)-N-phenylurea], NAA,
Vitis Venefera, cold storage, fruit quality, harvest date.
INTROPUCTION

Thompson seedless grapes is one of the most popular fruits in
Egypt and its commercial maturity occurs in July and the first week
of August. Producing high quality garpes is becoming an
inescapable necessity for entering and sustaining business in the
fresh market. Berry size, cluster conformation and yield of seedless
grapes could be improved through the application of growth
regulators (El-Morsy, 2001; Farooq and Hulamani 2001 and Fawzi
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and Huwifez, 2604). CPPU [N-(2-chloro-4-pyMdinl)-N-phenylurea)
applicaken was found to be effective in increasing total yield, .
cluster weight, berry size, berry firmness, induce greener grapes,
thicker pedicels, improve rachis appearance and delay fruit
maturity (El-Hammady et al., 2000; Mervet ef al., 2001 and Fawzi
and Hefez, 2004).

Poliar application of naphthalene acetic acid (NwAA)&delay
fruit maturty through reducing soluble-solid content and incremsing
titratable acidity, increased berry weight, maximized yield, lowered
cracking of berries, improved cluster general appearance -and
prolonged shaif life (Kumar ef al., 2000; El-Morsy, 2001 and El-
Abbasy and El-Morsy, 2002).

This work was carried to improve Thompson seedless grapes
quality and delay fruit maturity to shift the marketing window,
frorn August to September — October, through cold storage and
evaluate the effect of CPPU and NAA on the storability of
Thompson seedless at cold storage (0 °C) followed by 7 days at 20
°C.

WIATERIALS adD METHODS

This work was conducted during two successive seasons
(2002/03) on seven-year old Thompson seedless vines in a
vineyard at El-Santa, Gharbia.governorate. Vines were as uniform
as pesside, emd cane-pruned at 50 eyes /vine. Solutions of all
combinations of CPPU [N-(2-chloro-4-pyridini)-N-phenylurea],
known as sitofex, from SKW Trostberg Aktiengeselleschaft,
Germany {0 and 5 ppm) and NAA (0 and 10 ppm) were prepared
just before application.

Each treatment was represented by three vine plot in three
replicates arranged in a randomized complete block design.
Clusters (4-6 mm berry diameter) of the assigned vines for each
treatment were sprayed using a hand sprayer. Guard rows separated
all treatments. The treated clusters were harvested at the second
and the forth week of August in the two studied seasons. Solubie
solid content of the coatrol treatment-at harvest was 18.67 & 19.47
during the two experimental seasons, respectively. The harvested
clusters were transported, at -ssmbient temperature (25%C) within
two hours, to the Hort.Dpt. hec. Agric. Kafer El-sheikh, Tanta
Univ., where proposed for packaging.
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Trimmed clusters were packed in plastic boxes (50 X 35 X 15
cm) with proliferated polyethylene liners and slow release SO, -
pads (pads were changed every two weeks during the storage
period) and stored at 0 ° C and 98--95 % RH for two months.
Thereafter they were transferred and stored at 20 °C for 7 days (as
shelf life).

The following parameters were determined at each harvest
dats as well as after storage period (8 weeks at 0 °C plus7 days at
20 °C).

Cluster general appearance was visually evaluated and given
a score 5, 4, 3, 2, 1 which corresponds to a rating of very good,
good, fair, bad and very bad, respectively. Shuttering was
determined by shaking the individual clusters in the sample two
light shakes by hand, and then weights of the shattered berries per
every sample were recorded and expressed as percentage in relation
to the weight before shaking. Decayed berries were separated,
weighted and expressed as percentage in relation to the weight of
each sample.

Berry firmness was measured in the equatorial zone of 20
sound berries for each replicate per every treatment and expressed
as Newton, using a dynamometer with Gr 7 accessory plunger.

Marketable cluster was recorded and expressed as the
percentage of the sound cluster weight, without any decayed
berries, related to the initial fresh weight before the storage period.
The rachis condition was evaluated by determining the moisture
content, as a percentage, and color of both the main and lateral
branches of the rachis. The color of the branches was evaluated by
applying 5 parameters and scores as flows: green : 4, yellowish
green :3, yellow : 2, brownish yellow : 1 and brown : 0.

To get a general meaningful value of the determined quality
parameters, cluster overall quality index (OQI) was calculated. This
was calculated as a sum of the absolute unites for the values of
SSC: acid ratio, marketable cluster (MC), cluster general
appearance (GA), berry firmness (F) and non shattered berries
cluster weight percentage (NSC). The absolute unit of the value
was calculated by dividing the measured parameter value by the
highest recorded value for the same parameter in the same season.
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The author supposed that the cluster overall quality index equal:
20% SSC: acid ratio + 20% MC + 20 % GA + 20 % F + 20% NSC.

One hundred and fifty grams-of sound berries per replicate of
each treatment was juiced to determine soluble solid content (SSC),
by hand refractometer (ATAGO N-1E), titratable acidity (TA) as
tartaric acid by NaOH 0.1 N. SSC: acifl ratio was calculated. The
juice pH was measured by using pH meter (HANNA, model 8519).

The obtained data was statistically analyzed as a randomized
complete block design with factorial arrangement of treatments
according te Byrkit (1987). Data calculated as percentage was
transformed to arcsine of square root before analysis. Means were
separated using Duncan’s multiple range test (DMRT). Irristat
program was used.

RESULTS AND DISCUSSION

As shown in Table (1), CPPU treatment significantly
increased both of weight and size of 100 berries with 30 & 29 %
and 53 & 58 % compared with the control in the two seasons,
respectively. While NAA treatment decreased berry weight and
berry size with 8.5 & 10 % and 25 & 28 % compared with the
control treatment in the two seasons, respectively. The interaction
between CPPU and NAA showed significant increase in both of
berry weight and berry size in the two seasons.

Table (1). Effect of CPPU and NAA spray treatments on weight
and size of 100 berries of Thompson Seedless grapes

Weight of 100 berries Size of 100 berries
(g) (ml)

2002 2003 2002 2003

Control 173.57b | 187.83b | 140.00b | 145.00b
5 ppm CPPU 230.17a | 24227a | 22333a { 230.00a
10 ppm NAA 12930c¢ | 133.40c | 12833b | 130.00¢
5 ppm CPPU +
10 ppm NAA 22447a | 22873a | 216.67a | 21833 a

In a column, means in each group followed by a common letter are
not significantly different at 5% level according to DMRT.
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Soluble solid content (SSC) was not significantly affected by
delaying the harvest date (Table, 2). Whereas, it was significantly
affected by the used chemical treatments. The lowest SSC (16.30 &
16.99 %) was obtained by 5 ppm CPPU treatment followed by 5
ppm CPPU + 10 NAA treatment (17.63 & 17.25 %) in the two
seasons, respectively. NAA treatment had the highest SSC values
(20.53 & 20.17 %) in the two seasons, respectively. These results
are in harmony with Kumar et af, 2000 and Farooq and Hulamami,
2001 where they found that NAA increased grapes SSC compared
to the control treatment.

Titratable acidity (TA) showed reduction by delaying the
harvest date especially in the first season, which might be as a
result of ripening progress. Ail the chemical treatments had no
significant effect on TA in the two seasons.

SSC: acid ratio (Table, 2) was significantly increased by
delaying the harvest date. CPPU treatment had the lowest SSC:
acid ratio (30.22 & 37.14) in the two seasons, respectively. The
present data reveals that SSC: acid ratio was highly significant
correlated to TA (r = - 0.68) than SSC (r = 0.55).

Juice pH was significantly increased by delaying the harvest
date. CPPU treatment significantly decreased juice pH and had the
lowest value (2.47 & 2.49) compared with the control (2.67 &
2.68) in the two seasons, respectively. There was a highly
significant negative correlation between juice pH and TA (r = -
0.52).

Berry firmness (Table,3) showed no significant difference by
delaying the harvest date. The highest berry firmness (1.88 and
2.00 N) was obtained by 5 ppm CPPU + 10 ppm NAA treatment.
Whereas the lowest one (1.51 & 1.51 N) was obtained by 10 ppm
NAA treatment in the two seasons, respectively. The increase in
berry firmness might be due to maintaining the total pectin and
calcium content at higher concentrations and increasing the number
of flesh cell layers (Yang-Yau Shiang ef al., 1997). This result is in
harmony with EL-Morsy (2001).

Shattering (Table, 3) was significantly increased by delaying
the harvest date. NAA treatment showed the lowest shattering
percentage (4.96 & 5.87) in the two seasons, respectively. This
reduction in shattering might be due to decreasing ABA content, by



Table (2). Effect of CPPU and NAA preharvest sprays snd Harvest date on some chemical parameters of
Thompson seedless grapes after eight weeks cold storage (0 °C) Elus 7 days at 20 °C

SSC (%) #Abidity (%) SS€: acid ratio Juice BH
2002 2003 2002 2003 2002 2003 2002 2003
Harvest Hate (D)*
1863a | 1845a | 057% | d57a | 3237b | 32.11b | 2.37b | 233b
II 18.39a 1855 a 0538 | B56a | 34.53a | 3695a | 2.86a | 2.874
Sig. NS NS T &‘S * 1 P % %
Treatmefits (T) D
Contbol 18.95b 19.90 a 0.57a | 055a | 33.37B | 3578a | 2.67ab | 2.68 %
5 ppth CPPU 16.30d 16.99b 0.54% B:53a | 30.22d | 31.93b | 247c¢ | ;_49 b
10 ppm NAA 20.53 a 2067 a 0.55% 0.356a | 3747a | 37.142 | 2.59b | 33448
5 ppm CPPU + ‘
10 ppm NAA 17.63 ¢ 1725b | 0.54% 0.6la | 32.76c | 33.26b | 2.73a | 3.84a
Interactions (D*T) NS NS *% *¥ *u *x * 13
In a column, means in each group followed by 4 common létter are not significantly different at 5% level
according to DMRT.

* 1. second week of August, II : forth week of fugust. # Détermined as tartaric acid.

pumwy ) ‘Asoqqy-17  L99




Table (3). Effect of CPPU and NAA preharvest sprays and harvest date on some physical parameters of
Thompson seedless grapes after eight weeks cold storage (0 °C) plus 7 days at 20 °C

9002 ()€ “arup) viuv] s2y U3y f

Berry Shattering Decayed berries # # General
firmness (%) (%) appearance
) _ (3-0)
2002 2003 2002 2003 2002 2003 2002 2003
Harvest date (D)* '
{ 1.60a 1.68a 713b | 7.03b | 625a | 645a | 217a | 2.17a
11 1.79 a 1.82a 925a | 10.79a | 444a | 5.10a | 233a | 2.08a
Sig. NS NS * * NS NS [ NS NS
Treatments (T) _
Control 1.71ab | 1.83b | 832b | 859bc { 3.85b | 3.18b | 2.17a | 2.83a
S ppm CPPU 1.73 a 165¢ | 12.50a | 1242a | 909a | 932a | 2.17a |1.83bc
10 ppm NAA 1.51b 1.51¢ 4.96 ¢ 587c¢ | 332b | 2.81b | 2.67a |250ab
5 ppm CPPU + : :
10 ppm NAA 183a | 2.00a | 698b [ 875ab | 5.11lab | 7.79a | 2.00a | 1.33¢
Interactions (D*T) * NS NS NS NS NS * NS

In a column means in each group followed by a common leiter are not significantly different at 5% lével according

to DMRT.

[ : second week of August, II : forth week of August.
# # evaluated by applying 4 parameters and scores: 3= very good, 2 = good, 1 = fair and 0 = bad.

899
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NAA treatment, which in turn decrease berry drop (Youlin et al.,
2000 and Jeong er al., 2004). These results are in harmony with El-
Abbasy and El-Morsy, 2002,

Decayed berries (Table 3) were not significantly reduced by
delaying the harvest date. CPPU treatment at 5 ppm significantly
increased the decayed berries (9.09 & 9.32 %) followed by 5 ppm
CPPU + 10 NAA treatment (5.11 & 7.79 %) in the two seasons,
respectively. This increase in decayed berries might be due to
increased cluster compactness in CPPU treatment, as a result of
increased berries length and diameter (El-Morsy, 2001). Decayed
berries showed highly significant correlations with SSC (r = -
0.57), SSC: acid ratio (r = - 0.40) and cluster general appearance (r
=-0.57). ' '

Cluster general appearance (GA) was not affected by the
harvest date, and showed {ifferent responses by the studied
chemical treatments in the two seasons. The lowest GA was
obtained by 5 ppm CPU + 10 ppm NAA treatment (2.00 & 1.33) in
the two seasons, respectively. GA showed high significant
correlation wath SSC (r = 0.47) followed by MF (r = 0.40) and DF
(r=-0.37).

Marketable clusters percentage (MC) showed no significant
difference by delaying the harvest date. CPPU treatment (Fig.1)
showed the lowest MC (88.41 & 88.30 %) in the two seasons,
respectively compared with the other chemical treatments.
Marketable clusters showed highly significant correlations with
decayed berries percentage (r = - 0.87), SSC (r = 0.49), SSC: Acid
ratio (r = 0.39) and cluster general appearance (r = 0.40).

The overall quality index (OQI), (Fig.l1), showed that the
harvest date had no significant effect in this respect. CPPU
treatment at 5 ppm decreased OQI (83.67 & 78.15 %), in the two
seasons, respectively. The highest OQI values were obtained by the
control (85.36 & 91.15%) and 10 ppm NAA (88.94 & 85.12 %)
treatments in the two seasons, respectively.

The linear regression for the present data clears the following
standardized coefficients:
0QI = 0.63 GA +0.47 NSC + 0.23 SSC: acid + 0.26 F + 0.11 MF

Rachis prosperities (Table, 4), showed non significant

responses by delaying the harvest date, whereas it showed different
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trends by the used chemical treatments in the two seasons. The
. present data confirm the negative highly significant correlations (r
= - 0.56 & - 0.38) between shattering and both of the lateral
branches general appearance and the main branches general
appearance, respectively and negative highly significant correlation
between lateral branches moisture content and marketable cluster
(r = - 0.30). The changes in the rachis prosperities might be as a
result of rachis water loss which reflected the visible symptoms of
stem browning (Hernandez ef al., 2004).

Season 2002 Season 2003

(=mc) _=Mch wmoaL oms ) (1uc.: = MCR  EmOQk l::oa.lmj

[} 100
9 - PO 0 =
£ » Ly S £
Q - [&] o
= T 70 O = 70 o

o .
(v} 80 & 0

e F LIS

Flg (1): Effect of CPPU, NAA preharvest spray treatments and
harvest date on marketable cluster and overall quality index
of Thompson seedless grapes after cold storage (0 °C) plus
7 days at 20 °C.

- Further studies are required to assess the effect of the different
CPPU concentrations combined with cluster thinning on additional
maturity stages to prolong the marketing window though the cold
storage.



Table (4). Effect of CPPU and NAA preharvest sprays and harvest date on rachis properties of Thompson
seedless grapes after eight weeks cold storage (0 °C) plus 7 days at 20 °C

vy ) ‘Asvqqy-1g 19

[—\ ** Rachis color (5-0) Moisture content (%)
Main Branch Lateral branches Main Branch Lateral branches
2002 2003 2002 2003 2002 2003 2002 2003
Harvest date (D)*
1.17 a 1.08 a 1.00a 1.00a 72.67a | 71.82a | 57.97a | 56.72a
Il 092a 1.00 a 0.83a 075a { 7404a | 70.89a | 5740a | 52.74a
Sig. NS NS NS NS NS NS NS NS
Treatments (T) o
Control 1.00 ab 1.00 a 1.00a 0.83a | 73.20ab | 70.89b | 55.16b | 51.96b
5 ppm CPPU 0.83b 1.00a 0.83a 083a | 74.56a | 73.01a | 60.72a | 56.57a
10 ppm NAA 1.00 ab 1.17 a 1.00a 1.00a | 75.22a | 72.72a | 55.71b |.57.60a
5 ppm CPPU + , :
10 ppm NAA 1.33a 1.00a 0.83a 0.83a | 7044b | 68.72a | 57.16ab | 52.80b
Interactions(D*T) NS NS NS NS NS NS ok *

In a column means in each group followed by a common letter are not significantly different at 5% level
according to DMRT.
* 1 : second week of August, IT : forth week of August.

** Evaluated by applying 5 parameters and scores: green = 4, yellowish green =3, yellow =2, brownish yellow

=1 and brown = 0.
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