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Abstract: This investigation was
carried out during 2004, 2005, 2006
and 2007 seasons on Manfalouty
pomegranate cultivar  (Punica
granatum L.) to study the effect of
removing the suckers and girdling
on yield components and fruit
quality of Manfalouty pomegranate.
The experimental trees were divided
into two treatments (non-suckering
and suckering), while subtreatments
were girdling (G) at a level of 0
(control), 3, 6, 9 mm thickness. The

percentage and reducing sugars.
Suckering and girdling 3 mm was
the best practice compared with non-
suckering. While,  suckering
monthly and girdling 9 mm
decreased the yield and fruit quality
during the third and fourth year.
Moreover, non-suckering with
girdling decreased gradually the
yield and fruit quality during
experimental seasons.

It can be recommend that
suckering combined with girdling

result h i .
eouts S o‘wed. t.hat suckering have the best effect on C/N ratio,
combined with girdling 3, 6, 9 mm L : ) .
N . yield and fruit quality of Manfalouty
significantly increased the L .
. . pomegranate.  Also, girdling main

carbohydrate/nitrogen (C/N ratio), -

. . trunks tree with 3 mm zone was
fruit set percentage, yield, . ]

. . suitable treatment during four
commercial yield percentage and studied experimental seasons
improved the total soluble solids P )
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Introduction causing a temporary

The processes of fruit bud
initiation and  differentiation,
flowering and fruiting are
influenced by orchard practices
such "as pruning, girdling and
fruit thinning.

Girdling is one of the
important practices which carried
out to improve yield and fruit
quality. Ringing is sometimes
done to influence fruiting by

accumulation of sugar or some
other organic compounds in the
part of the tree above the ring.
Girdling will impede transport of
sugars and hormones to various
parts of the tree through the
phloem. The nitrogen supply
above the ring will be reduced
although other mineral nutrients
such as K and P, seem to pass the
ringed area readily. Girdling
technique and timing has a great
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effect on yield (Hayes, 1970).
Shoot length and number of
leaves per shoot of pomegranate
increased with pruning intensity
(Pawar et al. (1994). Girdling
gave the best results regarding
the yield, fruit cracking and
improved the Manfalouty
pomegranate fruit quality. The
beneficial effect of girdling on
amending the fruits with their
suitable  requirements  from
nutrients whatever needed surely
reflected on strengthening their
peels and depressing fruit
splitting (Ahmed-Amin et al.,
2000a&b). El-Kholy  (2005)
found that carbohydrate % values
were paralled to C/N ratio, where
girdling lead to the highest C/N
ratio.

Removal of a 3 mm - ring of
bark from the spur of apple
increased the initial fruit set.
Ringing  reduced the net
photosynthesis at petal fall only.
The effect of ringing can be very
localized on individual spur
within a tree. This indicates that
fruits are very dependent on the
leaves on their own spurs rather
than being able to receive
carbohydrates from elsewhere in
the tree. (Marro and Deveronice,

1981 and Ferree and Palmer
(1982)).
Whereas, Williams (1985)

found that 10 mm wide ringing to
Halfway round apple, induced a
higher number of fruits per tree
in addition to the increase of
higher fruits grades.
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Girdling causes injuries in
some cultivars as a result of its
differences in healing after
girdling. The degree of callusing
depended on the cv. and girdle
width (5 or 10 mm). The peach
cv. Springtime was the most
tolerant to girdling. A girdle
with greater than 5 mm,
decreased the callus formation in
the other cultivars and even
caused the death of some trees of
the Armking nectarine cv.
{Fernandez-Escobar et al., 1987).

Kubota et al. (1993) worked
on 2 peach cvs, Sanjo-Suimitsu

(on each of P. tomentosa
rootstocks) and Shimizu-hakuto
(on peach rootstocks). They

found that girdling advanced fruit
maturation and increased fruit
weight.  Total soluble solids
contents were higher in fruits
from girdled branches, except for
Shimizu-hakuto.

Girdling the peach cv.
"Chunlei" trees, where the ring
was 5 or 10 mm width, increased
the mean fruit weight and fruit
soluble solids content (Gao
MeiXiau, 1997).

The fruit weight and diameter
and its height as well as total
soluble solids and sugars content
of Teajon and Early Amber
peach cvs. were significantly
increased by girdling compared
to the control. However, fruit
firmness and acidity were
decreased. These findings may
be attributed to the accumulation
of carbohydrates and some other
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organic compounds in the part of
the tree above the ring and
resulted in good conditions for
fruit growth and its quality (El-
Agamy et al., 2001).

On fig, El-Kassas er al.
(1988) and Valia et al. (1994)
recorded that the fruit weight and
yield/tree increased substantially
by all shoot girdling treatments.

Head suckering and pinching
main  shoots + maintaining
laterals of Thompson Seedless
grapevines improved the fruit set,
cluster length, and cluster weight,
100-berry weight and cluster
number.  Thus, improved the
yield, fruit physical and chemical
characteristics (Mohsen, 2004).

Therefore, this study was
designed to study the effect of
degree of girdling with or
without suckering on yield and
fruit quality of Manfalouty
pomegranate under  Assiut
environments.

Materials and Methods

This investigation was carried

out during 2004, 2005, 2006 and
2007 seasons on Manfalouty
pomegranate cultivar (Punica
granatum L.) grown in the
experimental orchard of the
Faculty of Agriculture, Assiut
University, Egypt.

Twenty-four uniform trees
"31 years old" planted at spacing
of 5x5 meters and chosen
according to their vegetative
growth and bearing yield. All
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trees received the ordinary
management practices usually
applied in the pomegranate

orchard, including irrigation, pest
control, hoeing and fertilization.
The experimental trees were
divided into two groups of
suckering (S); the first group was
non-suckering and the second
was suckering every month per
year, in addition to girdling. Each
group was divided into four
treatments of girdling (G): 0
(control), 3, 6, 9 mm. Suckering
is removing suckers and/or
watersprouts. ~ The  girdling
consists of removing a narrow
ring of bark at level of 30 cm
over the soil surface at the main
trunks during 1* June in the first
experimental year.

The experiment was set in a
split-plot complete randomized
blocks design  with  three
replicates. each was represented
by one tree.

During full bloom (May 1%
until middle of May), all perfect
flowers and male flowers were
counted weekly on choozen ten
old branches/tree  thus, the
percentage of perfect flowers
were calculated relative to the
total number of  flowers
produced. The number of perfect
flowers which succeeded to set
fruits were calculated till the end
of flowering season, then, the
fruit set  peicentage  was
calculated relative to the total
number of such perfect flowers.
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Fruits of each treatment were
harvested in the first of October,
to determine the following:

- Yield in kg per tree.

- Percentage of fruit splitting
from total yield per tree was
calculated.

- Commercial yield percentage
from total yield (the fruits free of

undesirable characteristics as
cracking and sunburn) was
calculated.

Ten fruits were randomly
taken from each replicate to
study both physical and chemical
fruit properties. The average
fruit weight (g) and the grains
percentage to the whole fruit
weight was calculated. As well as
chemical fruit constituents were
calculated in the juice according
to the corresponding methods:

- Total soluble solids
percentage by using the hand
refractometer.

- Total acidity (expressed as g
of citric acid per 100 mi of juice)
by titration with 0. NaOH and
using phenolphthaline as an
indicator.

- Total soluble solids/acid ratio
was calculated.

- Reducing sugars percentage
was calculated according to Lane
and Eynon procedure which
outlined in A,O.A.C. (1985).

To determine the shoot
nitrogen and  carbohydrate
contents, twenty shoots were
randomly taken from each

replication in mid of October and

defoliated. Shoot samples were
washed several times in distilled
water, then they were oven dried
at 70°C to a constant weight,
then ground in a stainless steel
mill and kept for chemical
analysis (Nijjar, 1985). Samples
were analysed for total nitrogen
by the  semi-microkjeldahl
technique (Wild et al., 1985).
Whereas, total carbohydrates
were determined according to
Smith et al. (1956).

All the obtained data were
tabulated and analyzed according
to Snedecor and Cochran (1990)
using T-Dunnett test at 5% level
for distinguishing the significant
differences  between  various
treatment means.

Results and Discussion

1- Shoot total carbohydrate %
(C), shoot total nitrogen (N)
and C/N ratio

As shown in Table (1)
suckering significantly increased
the total carbohydrate % (C),
nitrogen % (N) and C/N ratio
compared with non-suckering.
The values were 17.2 and
13.67% (total carbohydrate), 2.59
and 2.43 (total nitrogen), while
C/N ratio was 6.65 and 5.63.
respectively.

Regarding the effect of
girdling, it leads to a significant
increase in the carbohydrate
/nitrogen percentage on 3 & 6
mm girdling treatments than 0
and 9 mm ones. The values
attained 6.31, 6.35, 5.73 and
6.18, respectively. Such
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Table(1): Effect of suckering and girdling on shoot tota! carbohydrate (C), %, shoot total nitrogen (N), % and C/N ratio of
Manfalouty pomegranate trees during 2004, 2005, 2006 and 2007 seasons.

* Non-suckering without girdling

o ear (Y) Shoot total carbohydrate (% Shoot total nitrogen (%) C/N ratio
o .
o~
é < Girdli 2004 | 2005 | 2006 | 2007 | Mean | 2004 | 2005 | 2006 | 2007 | Mean | 2004 | 2005 | 2006 | 2007 | Mean
2 ©
o *Controf | 13.29 | 13.20 | 13.09 | 13.08 | 13.17 [ 2.57 | 2.56 | 255 { 2.54 | 2.56 | 5.17 | 516 | 514 | 515 | 5.15
:c‘:) E apl_ 3 Mm 13.88 | 13.88 | 13.86 | 13.84 | 1387 ! 244 | 244 | 242 | 241 243 | 569 | 570 | 574 | 574 | 5.72
Zz 3 6 mm 13.85 | 13.84 | 1383 | 13.79 | 13.83 | 237 | 239 | 238 | 237 | 238 | 584 | 578 i 581 | 5.8l 5.81
¢ 9 mm 13.85 | 13.83 | 13.82 | 13.78 | 1382 | 238 { 237 | 237 | 235 | 237 | 582 | 583 | 584 | 585 | 584
Mean 13.72 1 13.69 | 1365 | 13.62 | 13.67 | 244 | 244 | 243 | 242 : 243 | 563 | 562 | 563 | 564 | 563
. 0 mm 1641 | 1648 | 1650 | 16.60 | 1650 | 2.64 | 2.62 | 261 | 2.58 | 2.6} 622 | 628 | 632 | 643 | 631
_E o 3 mm 17.49 | 1779 | 17.80 | 1793 | 17.75 | 2.57 | 2.58 | 2.58 | 2.57 | 258 | 681 | 690 | 690 | 698 | 6.89
(;:’:) = 6 mm 17.53 | 17.70 | i7.70 | 17.89 | 17.71 | 2.58 | 2.57 | 257 | 257 | 257 | 679 | 689 | 690 | 696 | 6.89
9 mm 1753 | 17.68 | 1573 | 1638 | 16.83 | 258 | 256 | 261 | 258 | 2.58 | 6.80 | 691 [ 6.03 | 634 | 6.53
Mean 17.24 | 1741 | 1693 | 17.20 | 1720 | 2.59 | 258 | 259 | 258 | 259 | 6.66 | 674 | 6.54 | 6.68 | 6.65
0 mm 1485 | 1484 | 1480 | 1484 | 1483 | 261 | 259 | 258 | 256 | 259 | 569 | 572 | 573 | 579 | 5.73
% 3 mm 1569 | 1584 | 1583 | 1589 | 1581 | 2.51 | 251 | 250 | 249 | 250 | 625 | 630 | 632 | 636 | 6.32
> 6 mm 1569 | 1577 | 1576 | 1584 | 1577 | 248 | 248 | 247 | 247 | 248 | 632 | 634 | 635 | 639 | 635
| 9 mm 1569 | 1575 | 1478 | 15.08 | 1532 | 2.48 2.47 2.49 2.47 2.48 6.31 6.37 | 5.93 6.10 6.18
Over all mean 1548 | 1555 | 1529 | 1541 | 1544 | 2.52 2.51 2.51 2.50 2.51 6.14 | 6.18 6.08 6.16 6.14 |
T. Dunnett 5% Year (Y) Suckering (S) Girdling (G) YxS YxG SxG YxSxG
Shoot total carbohydrate (%) 0.19 i 0.19 0.26 0.36 0.261 0.522
Shoot total nitrogen (%) 0.004 ** 0.004 0.004 0.009 0.004 0.009
C/N ratio 0.07 *x 0.07 0.099 0.139 0.099 0.199

(#11-101) (5) 65 1§ 2143y fo °r inissy
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finding may be due to the
accumulation of carbohydrates in
the part of the tree above the
ring..

Interaction between suckering
and girdling was significant in
most cases. The highest C/N ratio
was obtained with suckering
combined with girdling 3 mm
(6.89%). These results are in
accordance with those reported
by El-Kholy (2005). He reported
that carbohydrate % values were
paralled to C/N ratio, where
girdling lead to the highest C/N
ratio.

2- Fruit set percentage:

Results presented in Table (2)
reveal a significant effect on fruit
set percentage as influenced by
suckering and girdling. A
general overlook at the results, it
could be stated that suckering
had significant effect on fruit set
percentage compared to the non-
suckering, these percentage were
50.36 and 34.21% (average of the
four studied seasons),
respectively. Regarding to
suckering, the data indicated that
girdling 3 mm is the best
treatment (43.64%) compared to
0, 6, 9 mm treatments (42.03,
43.27 and 40.19%, average of the
four studied seasons,
respectively).  Mohsen (2004)
found that head suckering and
pinching  main  shoots +
maintaining laterals of Thompson
Seedless grapevines improved
the first set.
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So, it can be conclude that,
the girdling with suckering were
able to activate the process of
fruit set and induce highly
significant ~ values  because
suckering combined with girdling
interrupt  the  mineral and
nutrients to root and increase the
carbohydrates above the girdling
zone that should be resulted in an
increasing in fruit set. Moreover,
the girdling with suckering
during three and four years were
decreased at 6 and 9 mm
treatments (46.70 and 45.85%)
compared to the second season
(56.45%). These  results
indicated that, the girdling above
6 mm is not suitable for long
time.  Such results may be
attributed to the non healing of
bark during the first and second
seasons compared with girdling 3
and 6 mm which partially healed.

3 — Yield and its components

Regardless of the effect of
girdling, the results illustrated in
Tables (2&3) showed that
suckering were  significantly
increased the yield, commercial
yield percentage and significantly
decreased the fruit splitting
percentage compared to the non-
suckering during the four
seasons. The obtained values of
yield were 85.90 and 38.64 kg
per tree respectively, whereas
commercial yield % were 84.49
and 64.31 respectively, as well
as, fruit splitting % were 7.08
and 12.10 respectively (average
of four seasons).
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Table(2): Effect of suckering and girdling on fruit set percentage, yield (kg/tree) and commercial yield (%) of Manfalouty

pomegranate trees during 2004, 2005, 2006 and 2007 seasons.

Year(Y) [
Fruit set (%) Yield (kg/tree) Commercial yield (%)
Suckering
(S) G) 2004 2005 2006 2007 Mean 2004 2005 2006 2007 Mean 2004 2005 2006 2007 Mean
*Control | 36.65 | 3448 | 3485 | 3391 | 3498 | 40.83 39.21 35.55 3332 3723 | 65.40 | 63.31 | 6231 61.70 | 63.18
Non- 3 mm 37.18 | 3336 | 3335 | 3225 | 3404 | 436l 42.07 38.42 35.20 39.82 | 66.55 | 6436 | 6347 | 61.66 | 64.01
suckering 6 mm 3665 | 3345 | 3326 | 32.15 | 33.88 | 43.13 41.12 37.80 34.12 39.04 | 6765 | 6535 | 6437 | 60.72 | 64.52
9 mm 3635 | 3350 | 3355 | 3235 | 3394 | 4283 41.20 36.62 33.21 3846 | 67.00 | 6648 | 65.66 | 62.45 | 65.55
Mean 3671 | 3370 | 33.75 | 32.67 | 3421 4260 | 40.90 37.10 33.96 3864 | 6680 | 4488 | 6395 | 61.63 | 6431
0 mm 36.50 | 52.65 | 53.05 | 54.15 | 49.09 | 77.50 80.20 85.20 90.71 8340 | 80.65 | 85.66 | 87.35 | 88.35 85.50
Sucker- 3mm 35.85 | 58.75 | 59.10 | 59.25 | S53.24 82.40 86.30 95.30 10080 | 91.20 | 8550 | 8745 | 88.54 | 91.15 88.16
ing 6 mm 36.70 | 57.55 | 58.15 | 5825 | 52.66 | 8321 85.40 93.50 98.72 90.21 83.43 | 8635 | 87.20 | 88.24 86.31
9 mm 36.75 | 56.45 | 46.70 | 4585 | 46.44 83.10 8539 75.82 70.78 78.77 84.35 | 8537 | 7648 | 65.75 77.99
Mean 3645 | 5635 | 5425 | 54.38 | 5036 81.55 84.32 87.46 90.25 85 90 8348 | 86.21 84.89 | 8337 84.49
0 mm 36.57 | 4357 | 4395 | 44.03 | 4203 59 16 59.70 60.38 62.02 60.31 73.03 | 7449 | 7483 75.02 74.34
Mean 3 mm 36.52 | 46.05 | 4622 | 4575 | 43.64 | 63.01 64.18 66.86 68.00 65.51 76.03 | 7591 76.00 76.40 76.09
6 mm 36.68 | 4550 | 4571 | 45.20 | 43.27 63.17 63.26 65.65 66.42 64.62 75.54 | 7585 | 75.78 74.48 7541
9 mm 36.55 | 4498 | 40.12 1 39.10 | 40.19 | 6297 63.29 56.22 51.99 58.62 7598 | 7592 | 71.07 64.10 71.77
L Over all mean 36.58 | 45.03 | 44.00 | 43.52 | 42.29 | 62.08 62.61 62.28 62.11 62.27 | 75.14 | 75.54 | 7442 [ 72.50 | 74.40
T. Dunnett 5% Year (Y) Suckering (S) Girdling (G) YxS YxG 5xG YxSxG
Fruit set (%) 0.04 *x 0.04 0.06 0.072 0.058 0.10
Yield (kg/tree) 0.10 *¥ 0.10 0.145 0.203 0.145 0.29
Commercial yield (%) 0.017 *ok 0.017 0.025 0.038 0.025 0.054

* Non-suckering without girdling

(F11-101) (5) 6§ <198 2148y Jo 'r missy



Table (3): Effect of suckering and girdling on fruit splitting percentage, fruit weight (g) and grain/fruit weight percentage of
Manfalouty pomegranate trees during 2004, 2005, 2006 and 2007 seasons.

Year
Y) Splitting (%) Fruit weight (g) Grain/fruit weight (%)
Suckering (%; &
S) 2004 2005 2006 2007 Mean 2004 2005 2006 2007 Mean 2004 2005 2006 2007 Mean

*Control 1128 | 11.56 | 11.65 { 12.18 | 11.67 | 3547 | 3573 | 345.0 } 3443 | 3503 | 54.73 | 54.43 | 54.37 | 54.23 | 5444

Non- 3 mm 1178 | 1208 | 12,19 | 1245 | 1213 | 337.7 | 3353 | 330.7 | 328.0 | 3329 | 5423 | 54.17 | 54.13 | 54.09 | 54.16

2002 (9)11109-12pqy

suckering 6 mm 11.87 | 1228 | 1235 | 1255 | 1226 | 3323 | 330.0 | 329.7 | 321.0 | 3283 | 5420 | 54.10 | 54.02 | 54.17 | 54.12

9 mm 12.08 | 1241 1245 | 12.50 | 1236 | 331.7 | 328.7 §| 3240 | 320.0 | 326.1 | 5420 | 54.17 | 53.68 | 54.10 | 54.04

801

Mean 11.75 | 12.08 | 12.16 | 1242 | 12,10 | 339.1 3378 | 3323 | 3283 | 3344 | 5434 | 54.22 | 54.05 | 54.15 | 54.19

0 mm 7.87 7.78 7.65 7.26 7.64 521.0 | 5253 | 5350 | 5453 | 531.7 | 60.92 | 60.30 | 60.63 | 60.60 | 60.61

Sucker- 3 mm 6.87 5.82 5.75 5.68 6.03 5700 | 5750 | 5700 | 572.0 | 571.8 | 6042 | 60.42 | 60.73 | 60.60 | 60.54
ing 6 mm 6.42 6.80 6.85 6.92 6.75 5600 { 5550 | 5500 | 5403 | 5513 | 60.57 | 60.27 | 6043 | 60.10 | 60.34

9 mm 6.36 6.72 7.75 10.85 7.92 561.0 | 560.0 | 5453 | 4800 | 5366 | 60.78 | 60.10 | 59.07 | 5630 | 59.06

Mean 6.88 6.78 7.00 7.68 7.08 5530 | 553.8 | 550.1 5344 | 5478 | 60.67 | 60.27 | 60.22 | 59.40 | 60.14

0 mm 9.58 9.67 9.65 9.72 9.65 437.8 | 4413 | 4400 | 4448 | 4410 | 5783 | 5737 | 57.50 | 5742 | 5753

3 mm 9.32 895 8.97 9.07 9.08 453.8 | 4552 | 4503 | 4500 | 4523 | 5733 | 5729 | 5743 | 57.35 | 573§

Mean 6 mm 915 | 954 | 960 | 9.73 | 9.50 | 4462 | 4425 | 4398 | 4307 | 4398 | 5738 | 57.18 | 5723 | 57.13 | 57.23
9 mm 922 | 957 | 10.10 | 11.68 | 10.14 | 4463 | 4443 | 4347 | 400.0 | 4313 | 5749 | 57.13 | 5638 | 5520 | 356.55
Over all mean 932 | 943 | 958 | 1005 | 959 | 4460 | 4458 | 4412 | 4314 | 4411 | 5751 | 5724 | 57.13 | 56.77 | 57.16
T-Dunnett 5% Year (Y) Suckering (S) Girdling (G) YxS YxG SxG YxSxG
Splitting (%) 0.015 *k 0.39 0.03 0.03 0.03 0.04
Fruit weight (g) 131 *r 131 2.03 3.45 2.03 421
Grain/fruit weight (%) 0.26 *H 0.26 0.38 0.52 0.38 0.74

* Non-suckering without girdling
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Regarding, the effect of
girdling, the results indicated that
the girdling with 3 and 6 mm
were significantly increased the
yield compared to the (0) control
and 9 mm treatments. The
obtained values were 65.51,
64.62, 60.31 and 58.62, average
of the four seasons, respectively.
The corresponding values of
commercial yield percentage
were 76.09, 75.41, 74.34 and
71.77% (average of the four
seasons), respectively, whereas
fruit splitting percentage were
9.08, 9.50, 9.65 and 10.14%
average of the four seasons,
respectively.

Such  results could be
attributed to the effect of girdling
and suckering combined with
girdling  which lead to
accumulation of carbohydrates
above the girdling zone and
prevented nutrients from escape
to the roots by suckers and
consequently increase fruit set,
yield per trees, commercial yield
% and decrease the fruit splitting
percentage. As for the beneficial
effect of girdling, Ahmed-Amin
et al. (2000a) found that girdling
increased the Manfalouty
pomegranate yield. Mostafa
(2000) found that complete
girdling type was the best one to
increase yield and optimize
certain physical and chemical
characteristics of fruit quality of
Anna apple cultivar. Mohsen
(2004) stated that head suckering
and pinching main shoots +
maintaining laterals of Thompson

Seedless
the yield.

grapevines improved

4- Fruit weight and grain/fruit
weight %:

Data presented in Table (3)
show that the effect of suckering
and girdling was significantly
increased  fruit weight and
grain/fruit weight % as compared
to the non suckering and girdling.

The highest fruit weight was
obtained as an effect of suckering
and girdling 3, 6 m were 571.8,
551.3 g av. of the four seasons,
respectively. The corresponding
values of grain/fruit weight %
were 60.61, 60.54 and 60.34 av.
of four seasons due to suckering

and girdling 0, 3, 6 mm,
respectively. Kubota et al.
(1993) found that girdling

increased fruit weight in peach cv
Sanjo-Suimitsu.

These results could be
attributed to the accumulation of
carbohydrates in the part above
the girdling and suckering that
enhancing accumulation and
transporation of mineral nutrients
which in turn cause a suitable
condition for fruit growth and
increasing the grain weight

percentage. Ahmed-Amin et al.
(2000a,b) stated that the girdling
improved the Manfalouty
pomegranate fruit, and increased
the grain weight percentage.
Regardless of the effect of

suckering, data in the previous
table indicated that, girdling 3
mm cause a significant increase
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in fruit weight (4523 g)
compared with other girdling.
Also the grain/fruit weight %
were 57.53 and 57.33 as av. of
four seasons with 0, 3 mm
respectively.

The interaction between the

studied parameters was also
significant, where the best
treatment was suckering

combined with girdling 3 mm
zone.

Head suckering and pinching
main shoots + maintaining
laterals of Thompson Seedless
grapevines recorded the best
results concerning cluster length,
cluster weight, and 100-berry
weight, therefore improved the
fruit physical (Mohsen, 2004).

5- Chemical
juice:

constituents of

Total soluble solids:

It is clear from the obtained
data in Table (4) that the
percentage of total soluble solids
was significantly increased as a
results of suckering and girdling.
The highest value was due to
suckering and  girdling as
compared to comparable values
obtained from non-suckering
with girdling. The values of TSS
were 16.94 and 14.10
respectively. Regarding the
effect of suckering, it was
noticed that girdling 3, 6 mm
incrcased T.S.S. % than 0, 9
treatments. Interaction between
the two studied factors revealed
that suckering with girdling 3, 6

mm gave the highest values of
T.S.S. %. Whereas non-suckering
and girdling 6, 9 mm exhibited
the least T.S.S.% (av. of four
seasons),

On the other hand, suckering
and all treatments of girdling
decreased acidity and increased
T.S.S/acid ratio and reducing
sugars  than  non-suckering.
Interaction between the suckering
and girdling showed significant
effects in most cases. These
results are in harmony with those
of Zhang YanTao (1997) who
found that girdling has been
shown to increase soluble solids
contents in sweet cherry and
nectarine.

The same results were found
by Kubota et al. (1993), Deng
FengChan et al. (1997) and El-
Agamy ef al. (2001) who found
that girdling of peach increased
fruit  soluble solids. The
favourable influence of girdling
on improving the sugar contents
of fruit juice was emphasized by
Gao (1997) and Ahmed-Amin et
al. (2000a) on peach cv. Chunlei

trees and pomegranate,
respectively.
The obtained results

recommend the necessary effect
of suckering combined with
girdling on yield and fruit quality
of Manflaouty pomegranate.
Also girdling tree trunk with 3
mm zone was suitable during
four studied of experimental
seasons.
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Table(4): Effect of suckering and girdling on total soluble solids percentage (TSS), titratable acidity percentage, TSS/acid
ratio and reducing sugar percentage of Manfalouty pomegranate trees during 2004, 2005, 2006 and 2007 seasons.

R8¢

(F1I-101) (§) 6§ <198 M8y fo r missy

Year (V)| _ |
TSS (%) ! Titratable acidity (%o) TS5/ acid ratio Reducing sugar (%)
Sucker- !
ing(S) 2004 | 2005 | 2006 | 2007 | Mean | 2004 | 2005 | 2006 | 2007 | Mean | 2004 | 2005 | 2006 | 2007 | Mean | 2004 | 2005 | 2006 | 2007 | Mean
.
©
Nop. | Comrol | 1415 | 1407 [ 1414 | 1414 | w2 | 1230 | 1240 | 1250 { 1270 | 1247 | 1150 { i34 | 0z [ oo 032 [ ouos (1106 1 1106 | 105 | 1106
. 3mm | 1404 | 1412 | 1407 | 1407 { 1410 | 1240 | 1250 | 1270 | 1267 | 1257 | 141 | 1130 | 1108 | 11 | 1122 T 1106 | 1106 | 1106 | 1106 | 1106
S"d:'“' 6mm | 1413 | 14.02 | 1403 | 1403 | 1408 | 1230 | 1240 | 1253 | 1260 | 1246 | 1148 | 1139 | 1120 | t1.14 | 1130 | 1106 | 1104 | 1105 | 1104 | 1105
9mm | 1403 | 1411 | 1410 | 1403 | 1409 | 1240 | 1250 | 1277 | 1270 | 1259 | 1130 | 1129 | 11.05 | 105 | 1120 | 1105 | 1105 | 1105 | 1104 | 1105
Mean 1414 1 1431 | 1409 | 1407 | 1410 | 1235 | 1245 | 1263 | 1267 | 1252 | 1145 | 1133 | 1116 | 118 | 1326 | 1106 | 1105 | 1105 | 1105 | 1105
Omm | 1637 | 1640 | 1645 | 1655 | 1644 | 1140 | 1190 | 1197 | 1203 | 1183 | 1436 | 1378 | 1375 | 1376 | 1391 | 1160 | 1164 | 1163 | 1162 | 1162
Sucker- | 3mm | 1724 | 1728 | 1728 | 1726 | 1727 | 1097 | 1077 | 1067 | 1060 | 1075 | 1572 | 1605 | 1620 | 1628 | 1606 | 1174 | 1186 | 1184 | 1183 | 118
ing 6mm | 1708 | 1706 | 1712 | 1701 | 1614 | 1103 | 1087 | 1103 | ru0 | 1101 | i557 | 1579 | 1552 | 1542 | 1558 | 11.75 | 1185 | 1183 | 1184 | 118
Smm | 1724 | 1720 | 1680 | 1640 | 1691 | 1.110 | 1097 | 1177 | 1.190 | L1143 | 1553 | 1569 | 1428 | 1378 | 1482 | 1173 | 1176 | 1163 | 1166 | 1169
Mean 1701 | 1701 | 1691 | 1683 | 1694 | 1112 | 113 | t136 | 1141 | 1025 | 1530 | 1533 | 1494 | 1481 | 1509 | 1071 | 1178 | 173 | 1174 | 1174
Omm | 1526 [ 1523 | 1530 | 1534 | 1528 | 1185 [ 1215 | 1223 | 1237 | 1215 | 1293 | 1256 | 1253 | 1244 | 1262 | 1173 | 1135 | 1135 | 1134 | 1134
Mezn Imm | 1569 | 1570 | 1568 | 1567 ! 1568 | 1168 | 1163 | 1168 | 1163 | 1166 | 1356 | 1368 | 1364 | 1370 | 1364 | 1140 | 1146 { 1145 | 1144 | 1144
6mm | 1565 | 1564 | 1558 | 1557 | 156! | 1167 | 1163 | LI78 | 1185 | 1173 | 1353 | 1359 | 1336 | 1328 | 1344 | 1140 | 1145 | 1144 | 1144 | 1143
| 9mm | 1568 | 1566 | 1545 | 1522 | 1550 | 1175 | 1173 | 1227 | 1230 | 1201 | 1346 | 1349 | 1266 | 1242 | 1301 | 1139 | 141 | 1134 | 1135 | 1137
Over all mean 1557 | 1556 | 1550 | 1545 | 1552 | 1174 | 1179 | 1199 | 1204 | 1189 | 1337 | 1333 | 1305 | 129 | 1318 | 1138 | 1142 [ 1139 | 1139 | 1140
T-Dunnett 5% Year (Y) Suckering (S) Girdling (G) YxS YxG SxG YxSxG
TSS (%) 0.07 *x 0.07 0.10 0.131 0.10 0.19
Titratable acidity (%) 0.004 e 0.004 0.004 0.009 0.004 0.013
TSS/acid ratio 0.06 ** 0.06 0.09 0.12 0.009 -0.17
Reducing sugar (%) 0.00 *x 0.00 0.01 0.01 0.01 0.01

* Non-suckering without girdling
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