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ABSTRACT

The effect of paclobutrazol (PBZ) and zinc sulphate at 50,100,150 ppm and
2000,3000, 4000 ppm respectively on splitting, yield and fruit quality of Manfaluty
pomegranate cultivar grown in clay soil for 2 seasons were studied. The treatments of
zinc sulphate and paciobutrazol were effective in reducing the percentage of fruit
splitting during 2001 and 2002 seasons. The significance difference was observed
with using 150 ppm (PBZ) during the both seasons. Meanwhila yield/iree were not
affected but grains per fruit and percentage of juice reduced significantly differences
when {rees treated by paclobutrazol and zinc sulphate at 4000 ppm. Total scluble
solids, acidity, total stgar and reducing sugar were increased directly as influenced by
foliar sprays with zinc sulphate and paclobutrazol and the effect of the later was
pronounced.

INTRODUCTION

Manfaluty pomegranate is the most important cuitivar in uppe‘ij Egypt.
Splitting of fruits is one of the physiological discrders wherever pomegranate
trees are grown. It may be due to irregular irigation during fruit maturation
and ripening or to moisture loosing from pe¢l (Bacha and Ibrahim, 1979). Zinc
play an important role in regulating absorption of water by piant roots. Several
chemical substances were tried to control fruit Splitting, Singh et al. (1990)
noted that application of macro nutrients such as 1 % MgS0O4 and 1 % KNO3
reduced fruit splitting in pomegranate fruits with regular irrigation at weekly
intervals. El-Kassas (1984) observed that fruit splitting of Manfaluty
pomegranate appears in small percentage during the first two weeks of
September. El-Masry (1995) found that soil applications with ZnS04 reduced
the percentage of splitting pomegranate fruit tree, meanwhile increased fruit
yield/tree and juice acidity reduced TSS and reducing sugars but did not
reduced peel thickness as compared with those untreated control.

Zhai and zhang (1994) observed that pomegranate trees when
applied at200mg paclobutrazolliter in late May and mid-July improved
growth and fruit bud formation. Curry (1988) noted that apple tree which
treated by PBZ as soil or foliar spray increased total soluble solids and
reduced fruit acidity. In peach PBZ was more effective in increasing fruit
yielditree (Forlani, 1986, Forlani and Tanco, 1387 and Martein et al., 1987).
Paclobutrazol may decrease fruit cell division during the first stage of fruit
growth and improve fruit cell enlargement during the flowing stage (Costa et
al, 1986 and Blanco, 1980). Forlani and Coppola (1992) applied
paciobutrazol in Fiano cv. grapevines as foliar application at 500,1000
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and1500 ppm .treatments improved fruit yield/vine whereas had a negative
effect on fruit sugar. Also {Abdel- Ghany (1995), Kamel (1993), Sayed {1993)
and Wassel of al. {1993) Shaltout et a/. (1988) mentioned that paclobutrazol
treated in Roumi Red caused a reduction in the total soluble solids
percentage, and total sugar contents but increased total acidity. The main
objective of this investigation is to study of the effect of using paciobutrazol
and zinc sulfate applied as foliar sprays 9 -10 weeks before fruit harvest on
splitting yield and fruit quality of Manfaluty Pomegranate in upper Egypt.

MATERIALS AND METHODS

The present study was carried out during 2001 and 2002 growing
seasons on 15 years old Manfaluty pomegarante trees grown in an orchard
located at El-Balyna District, Sohag Governorate. The trees were planted at
5x5 m apart and received the same horticultural management.

Twenty one trees of similar age and vigour were selected and divided into
seven different treatments including the control, the experiment involved the
following seven treatments:

{. control treatment (sprayed with tap water).

2. zinc suiphate as foliar sprays at 2000 ppm .

3. zinc suiphate as foliar sprays at 3000 ppm .

4. zinc sulphate as foliar sprays at 4000 ppm .

5. Paclobutrazol as foliar sprays at 50 ppm .

6. Paclobutrazol as foliar sprays at 100 ppm .

7.Paclobutrazol as foliar sprays at 150 ppm .

The experiment was designed as a complete randomized block
design with three replicates. and each replicate was represented by one tree.

All treatments were carried out in the first week of June in the both
seasons. At the harvest time the number of fruits per tree in each treatment
was counted and also the number of spiitting fruits was recorded. Then the
yield and the percentage of splitting fruits was calculated. Ten normal fruits
were taken from each tree for quality determination. The juice was extracted
and the total soluble sclids were determined by hand refractometer. The
acidity of the juice as was determined as citric acid by titration with standard
NaQH using phenolephthalene as an indicator (A.O.A.C, 1985).

The obtained results were subjected to analysis of variance
according to Steel and Torrie (1980) using L.S.D for comparing differences
between various treatment means.

RESULTS AND DISCUSSION

1. Effect of paciobutrazol and zinc sulphate on fruit splitting:

The present data in Table (1) showed that foliar application with
paclobutrazol and zinc sulphate reduced the percentage of splitting fruits in
Manfaluty pomegranate -cultivar in both seasons. The minimum splitting
values were observed by using the highest concentration of Zinc Sulphate
and paclobutrazol (4000 and 150 ppm respectively) .
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Table (1}): Effect of foliar sprays with paclobutrazol and zinc sulphate on
splitting, yleld/tree and frult physical properties of Manfaluty
pomegranate during 2001 and 2002 seasons.

Splitting fruit % Yield / tree
Jfseimant 2001 2002 2001 2002
Control 41.04 = 379 70.0 53.0
Zing sulphate 2000 ppm 383 ‘ 356 72.0 52.0
Zinc sulphate 3000 ppm 38.6 331 76.0 54.0
Zinc sulphate 4000 ppm 2.7 28.1 §38.0 50.0
Paclobutrazol 50 ppm 351 316 71.0 53.0
Paclobutrazot 100ppm 308 28.8 75.0 51.0
Paclobutrazol 150 ppm 26.5 24.1 73.0 55.0
LSD at5 % 10.3 9.7 NS NS
Grains / fruit Juice %
Treaiment 2001 2002 3001 2002
Control 59.9 58.1 40.3 386
Zinc suiphate 2000 ppm 58.2 57.2 39.0 375
Zinc sulphate 3000 ppm 57.6 56.4 38.0 370
Zinc sulphate 4000 ppm 56.8 55.0 375 36.0
Paclobutrazol 50 ppm £6.0 55.0 352 34.5
Paclobutrazol 100ppm 55.7 54.3 3438 33.2
Paclobutrazol 150 ppm 55.0 54,0 33.5 32.0
LSD at 5% 2.36 2.5 1.4 2.2

The differences between treatments and the control did not reach
significancy, with exception of spraying 150 ppm paclobutrazol in both
seasons. These results are in agreement with those ablained by Zhai and
Zhang (1994) Ahmed et al. (2000), they observed that splitting fruits in
Manfalouty pomegranate cultivar were reduced when trees by paclobutrazol
were spraying. Also El-Masry (1995) found that fruit splitting were reduced by
using zinc sulphate as soil applications in clay soil.

2.Effect of paclobutrazol. and zinc sulphate on yield and physical
properties of fruit:

Data in Table {1) show clearly that yield / tree had no significant
differences as affected by spraying Zinc Sulphate and Paclobutrazol
treatments during the two studied seasons. Meanwhile grains / fruit and
percentage of juice showed the lowest effect with spraying Zinc Sulphate at
4000 ppm. Paclobutrazol treatments had also the same and lfowest effect.
Such resuits may be due to the effect of thase materials in producing smaller
gave fruit which an increasing in fruit peel weight percent and reducing fruit
grain and juice These results are in harmony with those obtained El-Masry
(1995) and Ahmed and et al. (2000)

3.Effect of paclobutrazol and zinc sulphate on some chemical
properties of fruit
Data in Table {(2)shows that total soluble solids were increased but
the increase was insignificant when trees received foliar paclobutrazol and
zinc sulphate. The best significance result was recorded with paclobutrazol at
150 ppm in both seasons. These results may be due to the effect of spraying
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Table (2). Effect of foliar sprays with paclobutrazol and zinc sulphate on same
chemicals properties of Manfaluty pomegranate during 2001 and

2002 seasons.

T8S % Acldity
Treatment 2001 2002 2001 2002 :1
Controt 16.2 16.0 1.2 1.18
Zine sulphate 2000 ppm 16.4 16.2 1.22 1.24
Zinc sulphate 3000 ppm 16.6 16.4 1.24 1.26
Zinc sulphate 4000 ppm 16.8 16.6 1.25 1.27
Paclobutrazol 5C ppm 16.5 17.0 1.3 1.32
Paclobutrazol 100ppm 17.0 17.3 1.34 1.35
Paclobutrazol 150 ppm 17.6 17.6 1.35 1.36
LSDat5 % 1.3 1.4 0.08 0.086 |
5 Total Sugar Reducing Sugar
Tessiman 2001 2002 2601 2002
Control 11.6 11.2 10.8 10.5
Zinc sulphate 2000 ppm i1.8 114 10.9 10.86
Zinc sulphate 3000 ppm 12.0 11.8 11.0 10.7
Zinc sulphate 4000 ppm 12.2 120 11.2 11.0
Paclobutrazol 50 ppm 13.0 12.4 11.4 11.2
Paclobutrazol 100ppm 13.2 12.6 11.6 11.4
Paclobutrazol 150 ppm 134 12.8 11.9 11.6
LSD at 5% 049 0.28 0.21 027

paclopbutrazol which gave smaller, fruit size with high concentration of total
soluble solids. Total acidity percentage insignificantly increased as the
treatments of Zinc sulphate insignificant increased. Meanwhile, paclobutrazol
spray treatments increased total acidity significantly as compared with
control. increase of the total acidity percentage by paclobutrazol may be due
to small fruits with a high total acidity percentage of juice. These resuits are in
agreement with those obtained by Curry (1988} noted thatin apple trees
paclobutrazol spray or in soil increased total soluble solids. Also Ahmed &t al.
(2000) on the other hand Abdel-Ghany (1995) Kamel (1993) Sayed {1983)
Wassel et al {1993) and Sheltout et a/. (1988) they noted that in Roumi Red
grape paclobutrazol causes reduction in total scluble solids meanwhile total
acidity percentage was increased E1-Masry (1995} noted that TSS and
reducing sugar were reduced in pomegranate fruit trees when soil application

by zinc suiphate.

Total and reducing sugar:

Total and reducing sugar increased directly when fruit trees sprayed
with zinc sulphate and paclobutrazol. The results recorded insignificant
increase in total and reducing sugar by spraying zinc sulphate at
concentration 2000 and 3000 ppm. Spraying with 4000 ppm Zinc Sulphat and
50,100,150 ppm paclobutrazol in both seasons showed significant increase
as compared to the control trees. This results are in agreement with those

obtained by El-Masry (1995), Abdel-Ghany (1995) and Ahmed et al. (2000).

As a conclusion, the best results with regard to splitting and fruit
quality of Manfully pomegranate/trees were obtained by foliar spray with
paclobutrazol at 150 ppm in the first week of June. The percentage of splitting
fruit was significantly reduced meanwhile yield/tree there effeteness, grains,
fruit and percentage of juice have been reduced but total soluble solids,

acidity, total sugar and reducing sugar were increased.
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