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EFFECT OF CPPU, GA; AND NAA ON SOME QUALITY PARAMETERS
OF RUBY SEEDLESS GRAPES

El-Morsy, A.A.
Hort. Dept., Fac. Agric., Kafr El-Sheikh, Tanta Univ.

ABSTRACT

CPPU, GA; and NAA were applied separately or in combination to
bunches of Ruby Seedless grapes during two successive years (1998 and
1999). All concentrations of CPPU (2.5 & 5 ppm), GA; (20 & 40 ppm) and
NAA (2 & 4ppm) reduced soluble solid content {SSC) and SSC/acid ratio
significantly. The effect of CPPU inreducing SSC was more evident than
GA; and NAA in the first season, while in the second one the difference
between them in this respect was little. Regarding titratable acidity content
(TA), berries of all NAA and CPPU treatments contained higher TA than
the control, while the effect of GA; was not significant. Both CPPU and
GA; treatments increased cluster weight, berry firmness, berry length, berry
diameter, receptacle diameter, pedicel diameter and berry removal force.
The effect of NAA on cluster weight, receptacle diameter, berry removal
force was not significant. Berry firmness of the NAA treatment was
significantly lower than the unsprayed one.

INTRODUCTION

Berry size and cluster conformation of seedless grapes are customarily

improved through the application of growth regulators (Reynolds efal.,
1992).

Gibbereilic acid treatments of grapes has been used widely since
1960°s for this purpose (Weaver, 1976). Moreover, auxins have been also
taken in consideration to improve grape quality (Weaver, 1976), but the
response was variable in different areas, which could be due to
environmental factors, concentration or dates of application.

There is some reports indicating that the use of a combination of GA x
NAA is more effective than the use of either compound alone in improving
size of seedless grapes (Luckwill, 1959 and El-Hammady & Abdel-Hamid,
1995). Lately, CPPU [N-(2-chloro-4-pyridinyl)-N-phenylurea] was found to
be effective in increasing berry size of several grape cultivars (Nickell,
1685, 1986a, 1986b). This beneficial effect of CPPU was enhanced by GA3
(Nickell, 1985 and Morris et al., 1986). CPPU could be used at very low
concentration, vet still powerfull, and is used months ahead of harvest to
eliminate product residues (Reynolds et af., 1992).
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This investigation was carried outto stﬁdy the effect of CPPU, GA;
and NAA either solely or in combinations on fruit quality of Ruby Seedless

grapes and to find out if there is any possible additive effect of these
compounds in this respect.

MATERIALS AND METHODS

This experiment was conducted during the 1998 and 1999 seasons on
a Ruby Seedless wvineyard located at El-Mahala El-Kubra, Gharbia
governorate. These vines were cordon trained and spur pruned at 60

buds/vine (30 spurs). Vines were selected to be as uniform as possible in
their vegetative and number of cluster per vine.

Solutions of all possible combinations of CPPU [N-(2-chloro-4-
pyridinyi)-N-phenylurea], known as Sitofex, from SKW Trostberg
Aktiengesellschaft, Germany (0, 2.5 and 5 ppm), GAs (0 and 40 ppm in
1998 and 0, 20 and 40 ppm in 1999) and NAA (0, 2 and 4 ppm) were
prepared just before application. Clusters of vines assigned for each

treatment were sprayed using a hand gun sprayer when berry diameter was
 4-6 mm.

Each treatment was represented by three vines plot in three replicates

arranged in a randomized complete block design. Guard rows separated all
treatments.

Treated clusters were harvested when soluble solid content ofthe
control was 16.6% in the first season and 16.9% in the second one.

The following parameters were determined:

e Soluble solid content (SSC), by hand refactometer.

o Titratable acidity (TA), as tartaric acid (A.0.A.C., 1980).

e SSC/acid ratio was calculated.

¢ Cluster weight (g).

e Berry diameter (mm), berry length (mm), receptacle diameter {mm) and
pedicel diameter (mm).

o Berry removal force (gf) and berry firmness (gf), using Effegi
pentrometer with 2 mm plunger.

The data were statistically analyzed according to the method of
Snedecor and Cochran (1980) as means were compared using Duncan’s
multiple range test.
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RESULTS
Soluble solid content (SSC):

During the both seasons, CPPU at 2.5 & 5 ppm decreased SSC in
Ruby Seedless grapes significantly (Fig. 1). SSC was the lowest at 5 ppm
with significant difference as compared with the 2.5 ppm treatment in the
two seasons. Also GAj; treatments at 20 & 40 ppm reduced SSC
significantly during the two seasons, but the difference between 20 and 40
. ppm was not significant (Fig. 1). The same trend was also observed for
NAA treatments at 2 and 4 ppm as it reduced SSC significantly than the

control, while the difference between the two NAA concentrations was not
significant (Fig. 1).

Fig. (1): Effect of concentrations of CPPU, GA; and NAA on
soluble solids content (SSC %) of Ruby Seedless
grapes during 1998 and 1999 seasons.
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Bars designated by the same letters in the same group are not significantly
different at 5 % level according to DMRT.

The data in Table (1) show the interactions between GA,, NAA and
CPPU treatments. Concerning the interaction between GA; and NAA
treatments in the first season, the highest SSC was recorded in the control,
while the lowest content was for the 40 ppm GA,; + 4 ppm NAA treatment.

The difference between them was significant. The same trend was observed
in the second season.
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The interaction between CPPU and NAA showed that the control had
the highest SSC, while the iowest values were observed in the 5 ppm CPPU
+ 4 ppm NAA treatment with a significant deference in the second season.

Regarding the interaction between CPPU and GAs, there were no
significant differences in the first season, while in the second one there were
significant interactions with the highest SSC in the 5 ppm CPPU + 0 ppm
GA; and the lowest in the 5 ppm CPPU + 40 ppm GA; treatments.

Table (1). Effect of CPPU, GA; and NAA inigraction on soluble solids content (SSC%) of
Ruby Seedless grapes during 1998 and 1999 seasons.

Treatments 1998 1999
NAA | CPPU GA;(Q) CxN GA: () CxN
N ©) mg/l means mg/l means
mg/i (1) 40 [i] 20 40
0 0 16.56a 1434bc|1545a (16.95a 16.37bed 16.37bcd [16.56 a
0 25 j1392cd 13.42de{13.67¢c |16.17be 15.37fgh 16.17b-e |1590cd
0 5 13.40de 12.86ef-{13.13d {1653b 16.13b-¢ 16.13b-c(1627b
GxN means 1463a 13.54bc 16.55a 1596cd 16.22b
2 0 1468b 1450bcl 14590 |16.13bec 15.80 efg 16.20b-c|16.04 be
2 25 {13.14ef 1346de}13.30cd (1577 efg 15.73 efg 1587 |15.79cd
2 5 13.32de 1306ef ]13.19d |16.43bc 15.38fgh 1520hi |15.67d
GxNmeans |13.71b 1367bc 16.11bc 15.64e¢ 15.76de
4 0 1446bc 14.44bc| 1445b [1533ghi 16.13 b 1583 ¢f |15.77d
4 25 [|13.46de 1294ef 113.204 [1583ef 1593de 1597cde{1591cd
4 5 13.26ef 1266f 112964 [15.70efg 15.13hi 14900 [1524¢
GxNmeans [13.73b  13.35¢ 1562e 15.73de 1557¢
CxG 0 1523a 1443a 16.143b 16.10ab 16.13ab
means | 2.5 |[13.51a 1327a 1592bc 1568cd 16.00ab
5 1333a 12.86a 1622a 1555de 1541c¢

For each season, means of cach interaction (SxN, GxN, SxG and SxNxG) followed by a
common letter are not significantly different at the 5% level by DMRT.

Titratable acidity (TA):

As indicated in Figure (2), titratable acidity content (TA) of the 5 ppm
CPPU treatment was significantly higher than the control in both seasons.
Differences in TA were significant between 2.5 ppm CPPU and each of
unsprayed and 5 ppm CPPU treatments in the second season.

The effect of GA; concentrations on TA was not sigmficant in both
$easons. ~

NAA treated clusters had significantly higher TA than those of the
control. While the difference between both NAA concentrations were not

significant in 1998, whereas in 1999, the 4 ppm treatment gave significantly
higher TA than the 2 ppm.
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Fig. (2): Effect of concentrations of CPPU, GA; and NAA on

acidity of Ruby Seedless grapes during 1998 and
1999 seasons.
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Bars designated by the same letters in the same group are not signiﬁcantly-
different at 5 % level according to DMRT.

The interaction between GAj; and NAA concentration was significant
{Table 2). The highest significant interaction was in the 40 ppm GA; + 4
ppm NAA treatment in both seasons.

Concerning the interaction between CPPU and NAA concentrations,
the highest interaction on TA was in the 5 ppm CPPU +4 ppm NAA
treatment (Table 2). .

The interaction between CPPU and GA; was not significant in the first
season, while it was significant in the second one (Table 2). CPPU at 5 ppm
+ 0 ppm GAj gave the highest TA.

SSCIacid ratio :

CPPU treatments significantly reduced $5C/acid ratio during the two
seasons. The effect of 5 ppm was more pronounced in this regard than the
2.5 ppm treatment (Fig. 3).

Concerning GAj; treatments, 40 ppm treatment reduced the SSC/acid
ratio significantly than the control in both seasons (Fig.3). The difference
between 20 ppm and 40 ppm GA; treatments, in the second season, was not
significant in this regard.
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Table (2): Effect of CPPU, GA,; and NAA interaction 0;1 acidity % of Ruby Scedlcss grapes

during 1998 and 1999 seasons,

Treatments 1998 1999

NAA (N} CPPU GA; (G) CxN GA; (G) CxN
mg/l (C) mg/l means mg/l Means

mg/i 0 40 0 20 40

0 0 050d 051cd | 050a 0441 O46ghi 0471fgh| 0454

0 25 0.52¢d 052cd | 0.52a |043; 0.45hij 0.44ij 0.44 ¢

0 5 053¢d 051cd (1 052a j047fh O048efg 045hij | 0.47c¢

GxNmeans | 0.52¢ed 051d | 053a 1044d -046c . 045cd

2 1] 0.54bc 052cd | 0.53a |046pghi 049def 046ghi | 047¢

2 25 053¢ 052cd | 0.52a |050cde 050cde 052bc | 050D

2 5 0.54bc 057a 055a (050cde 051cd 049def | 0.50b
- (GxN means 0.54 b 0.54b 0.54a |049b 050ab 049b

a |

4

"0 | 0353c 054bc | 0.54a [046gh 048efg 046 ghi | 0.47¢
25 | 053c 056ab | 055a [0.50cde 0.50cde 055a | 0.52a
5 1054bc 058a | 0.56a |055a  0.50cde 0.54ab | 0.53a

GxNmeans | 0.53bc  0.56a 0.50ab 0.50ab 051a
CxG 0 052a 052a 045f 048cd O0d6ef
means ! 25 | 053a 053a 047de 048cd 050ab
5 0.53a 0.55a 0.51a 050ab 0.490bc

For each season, means of each interaction (SxN, GxN, SxG and SxNxG) followed by a
common letter are not significantly different at the 5% level by DMRT.

Fig. (3): Effect of concentrations of CPPU, GA; and NAA on
SSCf/acid ratio of Ruby Seedless grapes during 1998
and 1999 seasons.
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Bars designated by the same letters in the same group are not significantly
different at 5% level according to DMRT.
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NAA Treatments significantly reduced SSC/acid ratio during the both
seasons (Fig. 3). The difference between 2 ppm and 4 ppm NAA treatments
was significant in the second season.

There was significant interaction between GA; & NAA treatments
(Table 3), where the significantly lowest SSC/acid ratio was recorded in the
40 ppm GA; + 4 ppm NAA treatment in both seasons. The same trend was
observed in the 20 ppm GA; + 2 or 4 ppm NAA in the second season.

Data presented in Table (3) indicated also that there were significant
interactions between CPPU and NAA on SSC/acid ratio. Combination of
both CPPU and NAA had significantly lower SSC/acid ratio, the lowest
SSCfacid ratic was observed in the 5 ppm CPPU + 4 ppm NAA and 5 ppm
CPPU + 2 ppm NAA, in both seasons.

Concerning the interaction between CPPU and GAj; (Table 3), the
same trend was observed during both seasons, where the lowest ratio was
that of the 40 ppm GA; + 5 ppm CPPU treatment.

Table (3): Effect of CPPU, GAs and NAA interaction on SSC/ acid ratio of Ruby
Seedless grapes during 1998 and 1999 seasons.

Treatments 1998 1999
NAA | CPPU GA; (Q) CxN GA; (G) CxN
{N) © mgfl Means mg/l Means
mg/d | mp/ 0 40 0 20 40
0 0 [|33.26a 2629b-f[2977a [3798a 358%b 3470bcd|36.19a
0 25 |2667bcd 26.08b-f(2638¢c [33.15e-h 3247fgch 3580 b [ 33.81bc
0 5 2521 efg 2546 d-g} 25.34d |33.76 def 3228 fi 3438 cde| 33.47 ¢
GxNmeans {28.38a 259401 349 a 33.55b 3496a
2 0 [2728bc 27.40b [2734b [34.80bcd 32.61 fgh 3559 [ 34.33 b
2 25 [24.70gh 2593 ¢-g|2531d |31.84hij 32.21 ghi 32.48 fgh| 32.18d
2 5 24.97fch 22.9310) [2395¢ {33.01e-h 3041k 2987k [31.10e¢
GxN means [25.65b 25.42b 33.221¢ 31.74e 3264cd
4 0 [2638b< 2685bc 126.61bc[33.08¢e-h 33.41d-g 32.79 fgh| 33.09¢
4 25 [2622bf 23.80hi |25.01d [31.84hij 33.24e-h 30.593k | 31.89d
4 5 12523 efg 2203 (2363 ¢ [30.99ik 30.46jk 28351 |[2993f
GxN means [25.94b 2423 ¢ 31.97de 32.37de 30.58F
CxG 0 28.97a 2685b 35293 3397b 34360b
means | 2.5 |25.86¢ 2527cd 3227¢ 3264c¢ 3296c¢
5 125.14d 2347e¢ 32.58¢c 31.05d 3087d

For each scason, means of each interaction (SxN, GxN, SxG and SxNxG) followed by a
common letter are not significantly different at the 5% level by DMRT. .

Cluster weight (g) :

Both CPPU and GA; treatments increased cluster weight significantly
(Fig. 4). The difference between CPPU concentrations was not significant in
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both seasons. The difference between 0 and 40 ppm GA; was significant,
while it was not significant between 0 and 20 ppm, and also between 20 and

40 ppm. The effect of NAA concentrations was not significant in both
seasons (Fig. 4)

Fig. (4): Effect of concentrations of CPPU, GA; and NAA on

cluster weight (g) of Ruby Seedless grapes during
1998 and 1999 seasons. :
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Bars designated by the same letters in the same group are not significantly
different at 5 % level according to DMRT.

Berry length and berry diameter (mm):

Generally, CPPU, GA; and NAA treatments increased length and
diameter of berries in both seasons (Table 4). The difference between 2.5
and 5 ppm CPPU was not significant in the first season for both berry length
and berry diameter, while it was significant in the second season.

Regarding the effect of GAs concentrations, there was significant
difference between O and 40 ppm, in the first season, and 0, 20 and 40 ppm
in the second one for both length and diameter of berries (Table 4).

Concemning the effect of NAA concentrations, in the first season, the
difference between 2 ppm and 4 ppm treatments was not significant, while
both of them were significantly higher than 0 ppm treatment for both length
and diameter of berries (Table 4). In the second season, the differences
among the concentrations were not significant.
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Table (4): Effect of CPPU, GA; and NAA concentrations on berry léngth (mm), berry diameter (mm), receptacle diameter (mm), pedicel

diameter (mm), firmness (gf) and berry removal force (gf) of Ruby Seedless grapes during 1998 and 1999 seasons.

Berry diameter  |Receptacie diameter| Pedicel diameter Firmness Berry Removal
TREATMENTS | Berry length (mm) (mm) (mm) (tom) : force (gf)
mg/L| 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999
- 0 |[1852b| 1986¢ | 16.11b | 16.69¢ | 2.52b | 2.80c | 1.36¢c | 1.72c | 497b | 424b | 380b ;: 372¢
&C 25 |19.9a | 2071b | 16.97a | 17.55b | 2.81a | 3.27a | 157b | 1.88b | 517a | 423b | 393b | 401b
o 5 i9.11a | 21.10a | 16.94a | 18.15a | 287a | 332a | 168a | 201a | 518a | 439a | 427a | 43353
S]g ek *k L] * ¥ & ok L3 *% - L 12 LE EL ] ek
- 0 | 1877b | 1999¢c | 1649b | 17.01lc | 2.66b | 2.89b : 142b | 1590 512 432 404 407
é @ 20 - 20.59b - 17.43b - 322a - 1.99a - 430 - 399
40 | 19.11a | 21.09a | 1686a | 17842 | 2.81a | 3.28a | 1.65a | 203a 510 425 396 402
Slg * % *k L2 L1 L2 ¥ ¥ NS NS NS NS
0 |[1853b ) 20.52 | 1640b | 17.34 2.70 3.10 1L43b 1.85 514a | 436a 408 | 406
‘é 2 2 19.27a | 2068 | 1694a | 1752 279 34 1.57a 1.89 515a | 430ab| 400 403
2 4 19.02a | 2047 | 16.68a | 17.43 2.71 3.15 1.6la 1.86 503b ! 421b 392 399
Sig. ** NS *e NS NS NS o NS o ¥ NS NS
Interactions
NxG * NS NS NS NS ** NS ** b NS NS
NxC NS * NS NS NS * NS NS NS ok NS
GxC ok ok N§ N§ *F K NS *ok * * NS 1]
NxGxC NS NS NS NS NS NS NS NS NS NS NS e

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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Receptacle diameter (mm):

During both seasons, CPPU and GAj3 treatments increased receptacle
diameter significantly (Table 4). The differences among the concentrations
were not significant. The NAA treatment increased receptacle diameter, but
it did not reach significant level.

Pedicel diameter (mm):

Both CPPU and GA; treatments increased pedicel diameter
significantly -in  both seasons (Table 4). The differences between GA;
concentrations were not significant, while pedicel diameter of 5 ppm CPPU
treatment was significantly higher than that of 2.5 ppm treatment.

Regarding NAA effect, it increased pedicel diameter significantly in
the first season, while in the second season, it did not reach significant level
(Table 4). '

Berry firmness (gf):

Berry firmness of the 5 ppm CPPU treatment, in both seasons, and 2.5
ppm CPPU in the second one was significantly higher than the non sprayed
cluster (Table 4). The deference between 2.5 and 5 ppm CPPU treatments
was not significant in the first season, while it was significant in the second
one. The effect of GAj; treatments on berry firmness was not significant in
both seasons (Table 4). The 4 ppm NAA treatment showed the lowest
significant berry firmness in both seasons. The difference between 4 ppm
and 2 ppm NAA treatments was significant in the first season, but it was not
significant in the second one,

Berry removal force (gf):

CPPU spray increased berry removal force significantly during the
two seasons (Table 4). The berry removal force of 5 ppm treatment was
significantly higher than 2.5 ppm treatment in the two seasons.

The effect of GA; and NAA treatments in this regard were not
significant (Table 4).

DISCUSSION AND CONCLUSION

Growth hormones are known to play an important role in growth and
development of fruits (Weaver, 1972). The results presented here indicated
that GA; and/or CPPU increased fruit size, and the interaction between both
regulators in this respect was significant. Moreover, GA;, CPPU or NAA
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increased berry length and diameter. These results are in accordance with
those of Saad et al. (1979); Mahmoud ef al. (1989); Sohan-Singh et al.
(1992) and Zabadal & Bukovac (2000). It was also found that the receptacle
and pedicel diameter were significantly increased by CPPU and GA; in both
seasons and NAA in the first season only with respect to pedicel diameter.
Such finding has its importance in improving post-harvest handling of
clusters. This is reflected in an increased berry removal force, which
eliminate berry shutter during handling. These results support the findings

of Singh et al. (1978); Youssef ef al. (1983) and Abdel-Kawi (1984) in this
regard.

Moreover, the used growth regulators delayed maturity as indicated by
reduced SSC and SSC/acid ratio and increased berry firmness. Similar
findings were reported by Yakushiji ef al. (2000). The interaction of
different growth regulators in these prementioned effects was evident.

The conclusion could be reached that the use of combination treatment
of GA; (20 ppm), CPPU (2.5-5 ppm) and NAA (2 ppin) is recommended for
improving seedless grape quality for better marketability and income.

REFERENCES

Abdel-Kawi, A A (1984). Effect of GA; sprays, berry thinning and gridling.
treatments on yield and fruit quality of Thompson Seedless grapes.
Agric. Res. Rev., 62 (3A) : 29-35.

A O A.C. (1980). Association of Official Agriculture Chemists. Official
Methods of Analysis, 13® Ed. Washington, D.C., USA.

El-Hammady, A M. and N. Abdel-Hamid (1995). Effects of GA;, NAA and
cane gridling on yield and quality of “King’s Ruby” grapevines.
Annals Agric. Sci., Ain-Shams Univ., Cairo, 40 (1): 293-305.

Luckwill, L.C. (1959). Factors controlling the growth and form of fruits. J.
Linnean Soc. London Bot., 56: 294-302.

Mahmoud, HM.; K.1 A, Amen; AM. El-Sese and A A. Abd Eil-Ghani
(1989). Effect of GA; or/and ethephon on grape ripening of white
Banaty and Red Roomy grapes. Assiut J. Agric. Sci., 20 (3): 73-90.

Morris, JR.; R.G. Butz and L.G. Nickell (1986). The effects ofa new
cytokinin, CN-11-3183, and GAs on the yield and quality of Concord
and Reliance grapes. 37" Annu-Mtg., Amer. Soc. Enol. Vitic,,
Anaheim, Calif (Abstr.).

Nickell, L.G. (1985). New plant growth regulator increases grape size. Pro.
Plant Growth Reg. Soc. Am,, 12: 1-7.



562 -El-Morsy, A.A.

Nickell, L..G. (1986a). The effect of N-(2 chloro-4-pyridyl)- N-phenyl-urea
and the 3-chlorobenzyl ester of dicamba on growth and sugar content
of grapes. Acta Hort., 179 (11): 805-806.

Nickell, L.G. (1986b). The effect of N-(2-chloro-4-pyridyl)-N-phenyl-urea
on grapes and other crops. In proceedings of the plant growth Reg.
Soc. Am., Thirteen Annual Meeting, 236-241.

Reynolds, A.G., D.A Wardle, C. Zurowski and N.E. Looney (1992).
Phenylureas CPPU and thidiazuron affect yield components, fruit
composition and storage potential of four seedless grape selections. J.
Amer. Soc. Hort. Sci., 117 (1): 85-89.

Saad, FA; AM. El-Hamady and MM. Hamouda (1979). Effect of
gibberellic acid and ethephon on berry weight, size and quality of

Thompson Seedless and Delight grapes. Pro. Saudi Bio. Soc., (3): 35-

46. '

Singh, K.; RJ. Weaver and J.O. Johnson (1978). Effect of application of
gibberellic acid on berry size, shatter and texture of Thompson
Seedless grapes. Amer. J. Enol. Vitic., 29 (4): 258-268.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods, 7" ed. Towa
State Univ., Press, Ames. Iowa, USA.

Sohan-Singh; S.S. Bindra, W.S. Dhillon; S.8. Sandhu and 8. Singh (1992).
Fruit quality improvement in “Thompson Seedless” grapes. Acta
Horticulture, 321: 672-676.

Weaver, R.J.(1972). Plant growth substances in agriculture. W.H. Freeman
and Company, San Francisco, P. 584.

Weaver, R.J. (1976). Grape Growing. Awiley-1nterseience Publication, John
Wiley & Sons, New York. P, 353.

Yakushiji, H., KMorinaga and Y. Koshita {2000). Berry quality and
photosynthate partitioning in response to plant growth regulators in
grape. HortScience, 35 (3): 422.

Youssef, EY., AE. Abdel-Kawi; M. A. Khamis, M. Sharaf and M. El-
Behairy (1983). Effect of some growth regulators on yield, physical
characteristics and chemical constituents of Fayoumi grapes. Annals
of Agric. Sci. Moshtohor, 20 : 305-317.

Zabadal, TJ. and M.J. Bukovac (2000). Effect of CPPU on fruit

development in seedless and seeded grape cultivars. HortScience, 35
(3): 496.



J. Agric. Res. Tanta Univ., 27(3) 2001 563

2 padlall

Ll Ghaea opltidiy by pall Gasa g CPPU ) il
Ouddpn sl i) Jlall 3092t Gl (lany

el daal i gllae
Uil Zaals — Gl IS Ao ) 31 0 — Gl o

Iyall A dablaa — (5 5SH AUsally Lala Ao Jey A all 238 <y jal
Ua—aa g «CPPU W e JS i1 80 4l a0 1499 ¢ 1494 awse IR
Jdliagall Cliva ans Gle (NAA) dilall jasa ol g (GAg) il sl
A oSl il il (saaly 3 Al HlacdD 2dlall (55 & ¢adasa a9 0 il
9)'-..._:06".0ﬁPQ‘}ﬂCPPUJ‘M‘&MM‘J‘}J]
p—sall (B a3 s 5a £ ‘Pﬂ‘%ﬂéﬁwiumguﬁiga
UJLJJ@ulHﬂIGQUMlGEQﬁ £v o Yo 6_)§.AA&-‘I‘J.\SJ.L\_"J_’
anmba.“uu_).u‘,cujala“ 9_):.55*&_)&&(_&5_}&)“;.\.&;.“‘)“
FR m,an_usn unu,.‘.n al_,dl 4 ul uu.an}.m

?—‘
Adall - el a2 Qﬂ!)ﬁjuﬂl@cﬁ

@'Y‘@L@.\lcdmua]‘ \u‘a.n.hus‘ud
ga—aa g CPPU el _xa @4.\151‘ Lﬂﬂ‘ 4..11.4“ .‘ll}n.“ A.Lu.lc_ui.s -

DS TmBpdpall ypp agflially 4 jlie B ldal man (s g ol ol
CPPU 1 ¢i¥alas ‘; \;_,.a.'a_, )f\Si A

3_'1_)\1: ei_,:lsjl A Q,JGSJCPPU 1 ti\)\.ntuéamw.“ L:JAU -

a8 g gina i oY pall ead (08 o) Laiy Al sall 8 AUl

-Sduall
_)_hs_,:i__h.“ _)LEJ dj.hj&.g)\.uﬂ‘) 3 glinll OJe 3l _“:\ﬂ" CMJ] -
uﬁ_ﬂ‘ mwléﬂlﬁjﬁhﬂiﬁ'aﬁ}m‘ 3y dall dic

dab_)a;l‘um_,CPPU_“.:
u.aﬂ‘#dcélﬂﬂiuaauﬂhﬂuw_ﬂyﬂcmiialmiduuﬁé
Ual.l:..:b..\)l.u.“ u)}@ﬂﬁﬁadﬁ)d&@\&@t.i@i&naﬁj
u‘.nﬂ‘blmuat_g_,.u.a
ua....aa‘,u_,_.lu‘u.ﬂc._)ao "Ou‘)ﬁ_}uCPPU_ﬂ?!Mbwa-
a_)_'xY )ﬁﬁdﬁﬂlumuﬂhu‘,u‘,ﬂdl,_ga}\' )ﬁ)adﬂa*)nﬁ
4.11.1'.3_.».\]‘ Cildaall wujuuh.\agaj)“c_m:)hﬂa.‘ga.“ L_ﬂ.hau.\ua.\]
(sladll Mile i guiag





