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Abstract:

This study was carried out
during 2003 and 2004 seasons to
investigate the effect of salinity,
as well as yeast and P-humex
application on yield weight (kg)/
tree, commercial fruit percentage
/ tree ,fruit weight (g), fruit vol-
ume (cm?), and peel weight % /
fruit. In addition to that TSS% ,
TA%, TSS / TA ratio and reduc-
ing and total sugars % in fruit
juice. Four levels of salinity (
zero , 1000 ppm , 2000 ppm |,
3000 ppm ) applied as a mixture
of Nacl and CaCL, at ratio 1:1
based on the equivalent weight of
both (Nacl and CaCL, ). The salt
mixture was applied before each
irrigation with 24 hours the heat-
ed tars have been received 120 g
/ tree for the 1% level , 240 g /
tree for the 2" level and 360 g /
tree for the 3" level at the end of
growth neasan. Yeast was ap-
plied as anti-salinity at rate of 40
g / tree as soil drench only once
application before the 1% irriga-
tion after bud-burst occurring. As
well as P-humex was applied at
rate of 20 g / tree as once applica-
tion, 40 g / tree as twice applica-
tion and 60 g / tree as thrice ap-
plication. The experiment was
designed as factorial experiment
setted up in

split-split-plot arrangement at
complete randomized back de
sign with 3 replicates, one tree
each. Results showed that salinity
reduced both of the total and the
commercial yield weight % / tree
as well as fruit weight, fruit vol-
ume and peel weight %. In addi-
tion, to that salinity induced neg-
ative effects on TSS%, TSS/TA
ratio and reducing — and total
sugars %, while it increased the
TA% in fruit Juice. All treat-
ments with yeast or P-humex
improved the total and commer-
cial vyield / tree and minimized
the negative effects of salinity on
the physical and chemical char-
acteristics of Manfalouty pome-
granate fruits. According to this
study, it was found that treatment
with yeast or P-humex gave the
best result to minimize the unde-
sirable effects on yield and fruit
characteristics of Manfalouty
pomegranate cv.. Therefore, it
could be recommended with the
aforementioned treatment to im-
prove yield and fruit quality of
pomegranate trees grown under
the conditions of this study.
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Introduction:

Pomegranate has been culti-
vated over the whole Mediterra-
nean region as well as in part of
California and Arizona for juice
production. Pomegranate juice
provides about 16% vitamin C, a
good source of vitamin B5
( pantothenic acid ) , potassium
and antioxidant polyphenols as
hydrobyzable  tannins  called
punicalogins which have free-
radical scavenging properties
(Fuhrman and Aviram 2007).

As reported by Hassan et al(1999)
it was found that soil salinity
Above 1200 ppm reduced yield by
3.7% in Fayouim grape cv. such
yield reduction was attributed to
the reduction in vegetative growth.
Yield of Thompson Seedless grape
cv. was markedly reduced by irri-
gation with water containing 2688
ppm salinity (Lurie et al , 1989 ),
as well as yield of Colomberd and
Ramsey grape cvs. when treated
with 2240 ppm salinity (Steven
and Harvey, 1990 ). AbdEI-Ghany
et al.(2001) reported that "Thomp-
son Seedless" grape cv. (Vitis vi-
nifera L.) treated with 2 strains
from yeast and diluted with water
to reach volume of 200 ml and
600 ppm for soil application. Yeast
application increase cluster quality
via increasing berry size. Keutgen
and Keutgen (2003) reported that
response of "Esanta” and "Koro-
na" strawberry cvs. to levels (0,
2340 and 4680 ppm) of  NaCl
salinity salt stress lowered the con-
centration of titratable acids in the
fruit. In 'Esanta’ the content of sol-
uble solids was reduced. Naeini et
al. (2005) reported that "Alak
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Torsh", "Malas Torsh" and "Malas
Shirin" pomegranate cvs. (Punica
grantum L.) treaed with different
concentrations (0, 2340, 4680 and
7020 ppm) of NaCl solution, sol-
uble sugars decreased as NaCl
concentrations in irrigation water
increased. Ben- Ashar et al. (2006)
stated that growth characters of
"Thompson Seedless” grapevine
were greatly abversed by irrigation
with saline water.  Mohamed-
Ebtesam (2007) mentioned that
salinity at 1000 to 4000 ppm effec-
tively inhibited growth characters
of "Banaty", "Superior" and
"Flame™ grapevine cvs. Seedless.

Therefore , the objectives of
this research were to examine:

1) the effect of water salinity an
yield, commercial yield percent-
age and fruit characteristics.

2) the response to applying yeast
and P-humex as anti-salinity
reagents to minimize the negative
effects of salinity treatment on
yield and fruit characteristics.
Materials and Methods:

This study was carried out

during 2003 and 2004 seasons on
Manfalouty pomegranate cv.
grown in the Experimental fruit
Qrchard, Department of Horticul-
ture, Faculty of Agriculture, As-
siut University. The trees age
was 30 years old at the beginning
of the experiment and they were
planted at 5*5 in apart, 96 trees
unifermly in growth were chosen
for this study.
a) using four levels of salinity
(zero, 1000, 2000, 3000 ppm) in
irrigation water using a mixture
of the Nacl and Cacl, at ratio 1:1
based on the equivament weight
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as 58g of NaCl and 55¢g of Cacl,
whereas a mixtures of salt was
used of 0.51g Nacl + 0.49g Cacl,
for the 1000 ppm salinity, 1.02
Nacl + 0.98 Cacl, for the 2000
ppm salinity, and 1.53 Nacl +
1.47 Cacl, for the 3000 ppm sa-
linity to prepare a liter. Therefore
, salinity treatment per each irri-
gation as follows:
1-Untreated trees (only water
without salt as control).
2-Treated trees with 1000 ppm
salinity (10g from the mixture
salt/ 10 L. water / tree ).
3-Treated trees with 2000 ppm
salinity ( 20g from the mixture
salt / 10 L. water / tree).
4-Treated trees with 3000 ppm
salinity ( 30g from the mixture
salt/ 10 L. water / tree).
Thus treated trees with salinity
during each growth seasons have
been received 120g / tree of the
mixture salt for the 1% level of
salinity and 240g / tree of the
mixture salt for the 2™ salinity
level, and 360g / tree of the mix-
ture salt for the 3" salinity level
at the end of growth season.
Moreover, the mixture salt was
applied before the irrigation with
24 hours.

b) The response to applying
P-humex at three times. The 1%
time was on March ( during a
month pre-budburst ). The 2™
time after a month of the 1 time
( on April ). The 3" time of P-
humex application was  before
fruit harvesting ( on September
). P-humex was applied at rate
of 20 g/ tree as once application
and 40 g / tree as twice applica-
tion and 60 g / tree as thrice ap-
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plication. According to that
treated trees with P- humex
were divided into 4 groups as
follows : the 1% group was un-
treated trees as control trees, the
2" group was treated trees with
20 g P-humex , the 3™ growp
was treated trees with 40 g P-
humex and 4™ group was treat-
ed trees the with 60 g P-humex.
Furthermore , P-humex was ap-
plied to trees as soil drench dur-
ing the three aforemention
times.

C) the effect of yeast applica-
tions as an antisalinity compound
, Whereas the yeast was applied at
rate of 40 g / tree in once applica-
tion during the 1% irrigation after
budburst occurring of trees.
Statistical Analysis

The experiment of this study

was designed as factorial con-
tained 32 treatments , setted up in
split — split plot arrangement at
complete randomized black de-
sign with three replicates , one
tree each. Salinity was the factor
(A) as whole plot, yeast was the
factor (B) as the 1% level of splits
and P-humex was the factor (C)
as the 2" level of splits. All ob-
tained data throughout this study
were tabulated and statistically
analyzed according to the meth-
ods described by Snedccor and
Cochran (1990) and using New
L.S.D test to recognize the signif-
icance of the difference among
treatments means.
The following measurements
were taken during each seasons
of this study in response to the
effect of salinity , yeast and P-
humex applications:
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1. Total yield weight (kg)/ tree

2. Commercial fruit weight per-

centage / tree.

. Fruit weight ().

. Fruit volume (cm®).

. Peel weight percentage / fruit.
. Total soluble solids percentage
in fruit juice (TSS%),whereas
percentage of total soluble solids
(TSS%) in fruit juice was
measured by using a hand re-

fractometer.

7. Titretable acidity percentage
in fruit juice (TA%),
total acidity ( titretable acidity
) percentage was estimated in
fruit juice by 0.1 NaOH titra-
tion and was calculated as
grams of citric acid / 100g
fruit  juice, according to
A.0.A.C. (1985).

8. The ratio between the total
soluble solids and titretable
acidity in fruit juice ( TSS /
TA ratio)

9. Reducing and total sugars
percentage in fruit juice . The
chemical character of fruit
juice were determined as de-
scribed in A.O.A.C. (1985).

Results and Discussion

1:Effect of salinity levels, yeast

and P-humex application on

yield, commercial fruit per-
centage / tree:-

As shown in Tables (1 and2) it

could be observed that all treat-

ments with yeast or P-humex and
or different levels of salinity in-
duced significant effects on total
yield weight (kg/tree) and com-
mercial fruit weight % of Manfa-

louty pomegranate cv. in 2003

and 2004 seasons.

o Ol W

Regarding to the effect of salinity
levels on commercial and fruit
weight (kg/tree), it was cleared
that more reduction of commer-
cial weight / tree has been at-
tributed with the heights levels of
salinity during the two studied
seasons. On the other hand , ap-
plying both of yeast or P-humex
resulted in improving commer-
cial weight (kg/tree) meanwhile ,
all treatments with yeast or P-
humex induced minimizing the
negative effects of salinity on this
connection throughout the two
seasons of this study.

Moreover, not yet, it was ob-
served that both yeast or P-
humex application induced an
increase in total commercial fruit
(kg/tree). In adduction to that , it
could be noticed that applying P-
humex at the 3 time to the treat-
ed trees with yeast gave the best
result during the two studied sea-
sons (Table 1).

Furthermore , according to data
recorded in ( Table 2) it was
cleary that all treatments with
salinity levels , yeast application
or P-humex application number,
resulted in significant effects on
total yield and commercial fruit
percentage in 2003 and 2004 sea-
sons. However , all treatment
carried out during this study gave
the same trend on yield parame-
ters , i-g yield weight (kg/tree) ,
commercial fruit weight (kg/tree)
and commercial fruit weight per-
centage of Manfalouty pome-
granate cv. throughout the two
studied seasons (Table 2).

All the obtained results of this
study are in harmony with those
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demonstrated by Abo-Taleb
(1999) who studied that on
"Manfalouty” and "Nab El-

Gamal" pomegranate cvs. The
effect of yeast soil application
rates : 10 g/L (1%), 20 g/L (2%),
40 g/L (4%) per tree on two
Once, twice and three times an-
nually per tree were applied. All
the treatments in general in-
creased Fruit (weight and vol-
ume) and peel (weight). Ahmad-
Amin et al. (2000) reported that
all concentration used of yeast at
(3, 6 or 9 g/vine) induced a sig-
nificant increase in weight of 100
berry of "King Ruby" grapevine
cv. . Abd EI-Ghany et al. (2001)
reported that "Thompson Seed-
less" grapevines cv. (Vitis vinif-
era L.) treated with 2 strains from
yeast and diluted with water to
reach volume of 200 and 600
ppm for soil application. All
yeast application treatments in-
creased number compared with
control. Yeast application also
increased leaf size and weight of
pruning wood compared to con-
trol. Gobara et al. (2002) stated
that berry set, yield and cluster
weight of "Red Roomy" grape-
vines cv. were positively affected
by application of yeast at 0.025
to 0.1 %, increased concentration
of yeast from 0.025 to 0.1 % was
followed by a gradual promotion
on vyield. Walker et al. (2002)
stated that yield of "Sultana"
grapevines cv. irrigated, with
water of three salinity levels
(from 256 to 2240 ppm)was stud-
ied. Yield was significantly re-
duced by high salinity 2240 ppm.
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2-Effect of salinity levels, yeast
and P-humex on physical
characters of ripe fruits:-

Data illustrated in Tables
(3,4 and 5) showed significant
differences in physical characters
of fruit, i-g. fruit weight (g), fruit
volume (cm®) and peel weight%
per fruit of of Manfalouty pom-
egranate cv. in 2003 and 2004
seasons.

Concerning, the salinity, the
same trend was obtained on both
fruit weight (g) and fruit volume
whereas, yeast and P-humex ap-
plication member significantly
improved these traits comparing
with untreated control trees dur-
ing the two seasons. (Table 3,4
and 5 ). There fruiting were
agreement with these found by
Abd EI-Ghany et al. (2001) re-
ported that "Thompson Seedless"
grapevines cv. (Vitis vinifera L.)
treated with 2 strains from yeast
and diluted with water to reach
volume of 200 ml and 600 ml for
soil application. All yeast appli-
cation treatments increased vine
growth and increased number
ofclustes compared with control .
Yeast application also increased
leaf size and weight of pruning
weight compared to control.
Ebrahiem et al. (2000) applied
yeast at 0.05, 0.1 or 0.2 % to
"Balady" mandarin cv.. They
found that all treatments with
yeast were very effective in in-
creasing number of fruits /tree,
fruit weight and dimensions. Al-
Sayed (2001) stated that supply-
ing "Flame Seedless" grapevines
cv. with yeast at 8.0 g/vine
caused a remarkable promotion
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on the berry set %. Abada (2002)
found that yeast spraying at
0.025 to 1% on "Red Roomy"
grapevines cv. was very favoura-
ble in enhancing quality of the
berries in terms of increasing
berry weight and dimensions,
total soluble%, total sugars %
and the ratio between total solu-
ble solids and total acidity com-
pared to unspraying. Gobara et
al. (2002) stated that berry set,
yield and cluster weight of "Red
Roomy" grapevines cv. were
positively affected by application
of yeast at 0.025 to 0.1 %. In-
creased concentration of yeast
from 0.025 to 0.1 % was fol-
lowed by a gradual promotion on
yield. Omran, et al. (2003) stated
that yield of "Red Roomy"
grapevines cvs. was considerably
promoted in response to applica-
tion of yeast at 0.5 g/vine. Gar-
cia-Sanchez. et al. (2004) report-
ed that fruit yield was progres-
sively decreased by salinity in all
treatments on "Star Ruby" grape-
fruit cv. treated with 3 irrigation
waters having sodium chloride
concentrations of 175, 877 and
1755 ppm. Keutgen and Keutgen
(2003) reported that response of
"Esanta" and "Korona" strawber-
ry cvs. to levels (0, 40 and 80
ppm) of NaCl salinity salt stress
and to describe salt effects on
fruit quality.

3-Effect of salinity levels, yeast
and P-humex application on
some chemical characteristies
of fruits:-

3-1.Total soluble solids per-
centage (TSS%o) in fruit juice :-

44

Concerning , the effect of yeast
application on TSS% in fruit
juice it could be observed that
applying yeast caused an im-
provement in TSS% in fruit juice
during the two seasons. As well
as, it was found the same results
were obtained from P-humex
application number on TSS% in
fruit juice of Manfalouty pome-
granate during the two seasons
(Table 6). These obtained results
of this study are in agreement
with these results were found by
Ahmad et al. (1988) found that
spraying 0.1% of active dry yeast
plus micro or macronutrients at
2" week of April, June or Au-
gust to "Red Roomy" grapevines
cv. was very effective in stimu-
lating total soluble solids and
total sugars while was responsi-
ble for reducing the total acidity.
Ahmad-Amin et al. (2000) re-
ported that all treatment with (3,
6 and 9 g/vine) of yeast signifi-
cantly increased total soluble sol-
ids percentage in "King Ruby"
grapevines cv. juice.
3-2.Titratable acidity percent-
age (TA%) in fruit juice :-

Data recorded in (Tables 7)
showed significant effects on
titratable  acidity  percentage
(TA%) as citric acid in fruit juice
of Manfalouty pomegranate in
fruits during the two studied sea-
sons. As when in (Tables 7), it
was found that treatment with
salinity levels, yeast and P-
humex induced significant effects
on TA% in juice of pomegranate
fruits during the two studied sea-
sons. These obtained results from
this study are in agreement with
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these of Abd EI-Ghany et al.
(2001) reported that yeast applied
as soil drench or foliar sprays at
1, 2 or 4 kg/feddan on "Thomp-
son Seedless" grape cv. was re-
sponsible for advancing quality
by increasing total soluble solids
and reducing total acidity berry
weight and compared to the
check treatment. Keutgen and
Keutgen (2003) reported that re-
sponse of "Esanta” and "Korona"
strawberry cvs. to levels (0, 2340
and 4680 ppm) of NaCl salinity
salt stress lowered the concentra-
tion of titratable acids in the fruit.
In 'Esanta’ the content of soluble
solids was reduced.

3-3.TSS/TA ratio in fruit juice :-
Regarding the effects of salinity
levels on TSS/TA ratio in fruit
juice.

Concerning the recorded data in
(Tables 8) it could be deduced
that treatments with salinity lev-
els, caused significant decrease in
the ratio between TSS% and
TA%, whereas yeast and P-
humex caused a significantly in-
creased in this trait in juice of
fruit of Manfalouty pomegranate
cv. in 2003 and 2004 seasons.

So, it could be concluded that
application of both yeast and P-
humex gave positive effects on
salinity application on TSS/TA
ratio in juice of fruits of Manfa-
louty pomegranate cv. comparing
with untreated control fruits in
2003 and 2004 seasons.

These obtained results from this
study are in agreement with these
of Ebrahiem et al. (2000) report-
ed that "Balady" mandarin treat-
ed with yeast at 0.05, 0.1 or 0.2
% very effective in increasing
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percentages of juice, total soluble
solids / acidity and reducing total
acidity in juice. On other hand
El-Naby and Soliman (2003) re-
ported that fruit of "Zaghloul"
date cv. treated with calcium
chloride solution (24000 or
60000 ppm) was more effective
in increasing total soluble solids
(TSS)/total acidity ratio, total
sugar content and reducing sugar
content.
3-4.Sugars content%in fruit juice :-
As reported in (Tables 9 and 10)
it could be noticed that treat-
ments with salinity levels, yeast
and P-humex showed significant
effects on the total sugars% and
reducing sugars% in ripe fruit
juice of Manfalouty pomegranate
cv. 2003 and 2004 seasons.
Concerning the effects of sa-
linity levels on total and reducing
sugar contents in fruit juice it
was found that salinity caused
significant decrease in these traits
of fruit juice, all data were com-
paring with untreated control
fruits in 2003 and 2004 seasons
(Tables 9 and 10).

These effects could be due
to the negative effects on the bio
synthesis process whereas these
process were very sensitive to
salinity levels stress factor.

Concerning the effects of
yeast or P-humex application on
total and reducing sugars content
of fruit juice significantly in-
creased them, compared to un-
treated one. Consequently, mini-
mized the negative effects of sa-
linity on this studied parameters
during the two studied seasons.

These obtained results from
this study are in agreement with
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those reported by DongKum et
al. (2003) reported that in
"Kumssaragiuncheon" melon cv.
(Cucumis melo) grown on soil
with different salinity levels
(512, 1408 and 2688 ppm) the
sugar contant and external ap-
pearance of fruit were similar
under the different soil salinity
levels. Naeini et al. (2005) re-
ported that "Alak Torsh", "Malas
Torsh" and "Malas Shirin" pom-
egranate cvs. (Punica grantum
L.) treated with different concen-

trations (0, 2340 4680, and 7020
ppm) of NaCl solution, de-
creased soluble sugars as NaCl
concentrations in irrigation water
increased. Contrarly, EI-Naby
and Soliman (2003) reported that
fruit of "Zaghloul" date cv. treat-
ed with calcium chloride solution
(24000 or 60000 ppm) was more
effective in increasing total solu-
ble solids (TSS)/total acidity ra-
tio, total sugar content and reduc-
ing sugar content.

Table (1): Effect of salinity levels, yeast and P-humex application
number as anti-salinity compounds on total yield weight (kg/tree) of
Manfalouty pomegranate cv. in 2003 and 2004 seasons.

2003 2004
P- -
Yeast hum Salinity (A)
(B) ex
©
100 300 ze- 200
zero 0 2000 0 Mea ro 1000 0 3000 | Mea
ppm pp ppm pp n pp ppm PP ppm n
m m m
m
73.6 72.6 73.4 75.1 73.7 72.1 73.9
zero 74.67 7 72.67 7 2 7 74.90 0 0 7
74.8 71.8 73.8 76.0 74.2 72.6 74.5
Con- Once 75.50 3 73.33 3 P 0 75.40 0 0 5
trol Twic 76.1 74.0 75.2 77.6 75.3 73.9 75.9
e 76.33 7 74.67 0 9 7 77.00 3 0 6
Thri 775 74.0 76.6 79.5 775 75.8 7.7
ce 78.50 0 76.50 0 3 0 78.07 0 0 2
75.5 73.1 77.0 75.1 73.6
Mean 76.25 4 74.29 3 7 76.34 8 0
75.6 74.8 75.6 78.6 76.7 75.4 77.1
zero 77.50 7 74.67 3 7 0 78.00 0 0 7
Once 78.67 77.6 7950 74.6 77.6 79.8 78.93 77.3 76.9 78.2
Yeast 7 7 3 3 0 0 4
Twic 79.0 76.3 78.2 80.9 78.9 77.5 79.4
e 80.00 0 77.67 3 5 0 80.40 0 0 3
Thri 81.3 77.8 | 80.0 | 83.2 81.0 | 796 | 81.6
ce 81.83 3 79.33 3 P 0 82.60 0 0 0
78.4 75.9 80.6 78.4 77.3
Mean 79.50 P) 77.79 2 3 79.98 8 5
New L.S.D 0.05 season 2003 season 2004
Salinity (A) 7.00 6.53
Yeast (B) 6.56 5.18
P-humex (©) 4.26 479
Interaction | (AB) N.S N.S
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Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S

47
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Table(2): Effect of salinity levels, yeast and P-humex application number as anti-salinity
compounds on percentage of commercial fruit weight/ trees of Manfalouty
pomegranate cv. in 2003 and 2004 seasons.

2003 2004
Yeast P-humex Salinity (A)
(B) ©
zero 1000 2000 3000 Mean zero 1000 2000 3000 Mean
ppm ppm ppm ppm ppm ppm ppm ppm
zero 82.83 | 82.61 | 8228 | 82.02 | 8244 | 8334 | 8321 | 83.13 | 82.95 83.16
Once 82.87 | 8273 | 8247 | 8219 | 8257 | 83.43 | 8329 | 8348 | 82.92 83.28
Control
Twice 83.01 | 82.90 | 8265 | 8240 | 8274 | 83.64 | 8351 | 83.29 | 83.09 83.38
Thrice 83.19 | 83.11 | 8293 | 8270 | 82.98 | 83.74 | 8363 | 83.49 | 83.38 83.56
Mean 82.98 | 82.84 | 8258 | 82.33 83.54 | 8341 | 83.35 | 83.09
zero 83.06 | 82.85 | 8258 | 8227 | 8269 | 83.36 | 83.47 | 8329 | 83.14 83.31
Once 83.21 | 8331 | 8279 | 82.60 | 8298 | 84.13 | 84.00 | 8383 | 83.62 83.90
Yeast
Twice 83.01 | 82.90 | 82.65 | 8340 | 82.99 | 84.02 | 8383 | 83.56 | 83.49 83.72
Thrice 83.19 | 8333 | 8292 | 8270 | 83.01 | 84.30 | 84.20 | 8395 | 83.80 84.06
Mean 83.30 | 83.11 | 83.72 | 82.66 83.95 83.87 | 83.66 | 8351
New L.S.D 0.05 season 2003 season 2004
Salinity (A) 0.76 N.S
Yeast (B) 0.52 0.18
P-humex ©) 0.78 N.S
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S
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Table(3): Effect of salinity levels, yeast and P-humex application number as anti-salinity

compounds on fruit weight (g) of Manfalouty pomegranate cv. in 2003 and 2004 seasons.

2003 2004
Yeast P-humex .
Salinity (A
® (©) &)
zero 1000 2000 3000 zero 1000 2000 3000
Mean Mean
ppm ppm ppm ppm ppm ppm ppm ppm
zero 4117 | 410.0 | 394.7 | 386.7 | 400.8 | 443.0 | 442.0 | 438.0 | 4350 439.5
Once 413.3 411.3 398.0 390.0 403.2 445.0 443.0 440.0 438.0 441.5
Control
Twice 415.0 413.0 400.0 396.0 406.0 446.2 444.0 443.1 442.4 443.9
Thrice 420.0 413.3 405.0 400.7 409.8 447.0 445.0 443.2 441.0 444.1
Mean 415.0 411.9 399.4 393.3 445.3 444.5 441.1 439.1
zero 430.0 421.3 417.0 410.0 419.6 448.0 445.0 442.2 4415 4442
Once 438.3 428.7 423.0 413.0 425.8 451.0 446.0 444.0 443.0 446.0
Yeast
Twice 443.0 435.0 425.3 418.3 430.4 454.0 447.0 445.2 444.5 447.7
Thrice 446.0 439.7 408.0 420.0 428.4 457.3 447.0 446.2 445.1 448.9
Mean 439.3 431.2 418.3 415.3 452.6 446.3 444.4 443.5

New L.S.D 0.05 season 2003 season 2004
Salinity (A) N.S 17.78
Yeast (B) N.S 14.40
P-humex ©) N.S 21.50
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S

49
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Table(4): Effect of salinity levels, yeast and P-humex application as number anti-salinity compounds on fruit volume
(cm3) of Manfalouty pomegranate cv. In 2003 and 2004 seasons.

2003 | 2004
Yeast P-humex Salinity (A)
B) ©)
zero 1000 2000 3000 zero 1000 2000 3000
Mean Mean
ppm ppm ppm ppm ppm ppm ppm ppm
zero 442.0 432.7 425.3 412.7 428.2 465.0 460.7 454.2 449.2 457.3
Once 439.0 436.7 416.7 406.7 422.6 467.2 459.0 454.5 451.1 4.57.94
cControl | rice | 4367 | 4393 | 4183 | 4103 | 4284 | 4600 | 4660 | 450.1 | 4551 | 4623
Thrice 446.3 433.3 428.3 421.7 432.4 475.3 470.0 464.2 453.8 465.9
Mean 438.8 435.5 422.2 415.1 469.1 463.9 458.0 452.3
zero 467.0 458.3 443.3 431.7 450.1 468.9 464.0 462.6 456.5 463.0
Once 462.3 452.7 443.3 434.0 448.1 473.0 468.0 465.3 460.7 466.8
Yeast
Twice 462.7 457.7 448.3 444.0 453.2 475.3 470.3 466.4 461.3 468.4
Thrice 476.7 465.0 431.7 445.3 454.7 477.3 470.3 467.5 463.7 469.7
Mean 467.2 458.4 441.7 438.8 473.6 468.2 465.5 460.6
New L.S.D 0.05 season 2003 season 2004
Salinity (A) N.S 19.94
Yeast (B) N.S 17.55
P-humex ©) N.S 18.04
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S
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Table(5): Effect of salinity levels, yeast and P-humex application number as anti-salinity

compounds on fruit peel weight % of Manfalouty pomegranate cv. in 2003 and 2004 seasons.

2003 2004
Yeast P-humex Salinity (A)
(B) ©)
zero 1000 2000 3000 zero 1000 2000 3000
Mean Mean
ppm ppm ppm ppm ppm ppm ppm ppm
zero 40.30 | 41.27 | 41.63 | 41.67 | 41.22 | 41.03 | 43.60 | 43.60 | 44.90 43.02
Control Once 40.23 | 40.30 | 40.87 | 40.13 | 40.63 | 40.67 | 43.47 | 43.47 | 44.30 42.59
Twice 40.33 | 4050 | 39.93 | 41.10 | 40.47 | 40.17 | 42.60 | 42.60 | 43.37 41.95
Thrice 36.93 | 40.00 | 40.37 | 40.03 | 39.33 | 39.50 | 41.93 | 41.93 | 42.50 41.28
Mean 39.79 40.52 40.70 40.98 40.34 42.90 42.90 43.77
zero 38.30 | 39.00 | 40.67 | 40.07 | 39.89 | 40.30 | 42.47 | 42.47 | 43.77 41.93
Yeast Once 38.17 39.07 40.20 40.30 39.68 39.47 42.60 42.60 42.83 41.43
Twice 38.00 | 38.83 | 38.90 | 39.40 | 38.78 | 39.00 | 40.40 | 40.40 | 42.10 40.44
Thrice 3753 | 36.87 | 3753 | 38.97 | 37.73 | 38.30 | 40.40 | 40.40 | 41.60 40.06
Mean 38.13 38.44 39.32 40.18 39.27 41.47 41.47 42.57
New L.S.D 0.05 season 2003 season 2004
Salinity (A) N.S 1.71
Yeast (B) 2.05 1.43
P-humex ©) N.S 241
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S
Table (6): Effect of salinity levels, yeast and P-humex application as anti-salinity compounds
on total soluble solids (TSS) % in fruit juice of Manfalouty pomegranate cv. in 2003 and 2004 seasons.
2003 2004
Yeast P- salinity (A)
®) Humex
© zero | 1000 | 2000 | 3000 zero | 1000 | 2000 | 3000
Mean Mean
ppm ppm ppm ppm ppm ppm ppm ppm
zero 14.07 13.67 13.27 13.17 13.54 15.83 15.13 14.60 14.07 14.91
Once 14.73 14.10 13.73 13.37 13.98 15.93 15.35 14.73 14.47 15.12
Control [™"rice | 1490 | 1413 | 1373 | 1313 | 1398 | 1593 | 1520 | 1490 | 1487 | 1523
Thrice 14.83 14.07 13.60 13.33 13.89 16.07 15.50 15.10 14.67 15.33
Mean 14.63 13.99 13.58 13.25 15.94 15.30 14.83 14.52
Zero 15.27 14.27 13.73 13.50 14.19 15.90 15.73 14.80 14.27 15.18
Yeast Once 15.20 14.23 13.83 13.77 14.26 16.10 15.83 14.87 14.70 15.38
Twice 14.57 14.07 13.90 13.53 14.02 16.57 16.00 15.13 15.20 15.72
Thrice 15.70 14.37 13.50 13.67 14.18 15.60 16.13 15.73 15.73 16.05
Mean 15.05 14.23 13.74 13.67 16.29 15.93 15.13 14.98
New L.S.D 0.05 season 2003 season 2004
Salinity (A) 0.28 0.32
Yeast (B) 0.21 0.15
P-humex ©) N.S 0.23
Interaction | (A.B) N.S N.S
Interaction I1 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S
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Table (7): Effect of salinity levels, yeast and P-humex application as anti-salinity com-
pounds on
titratable acidity (TA)% in fruit juice of Manfalouty pomegranate cv. in 2003 and
2004 seasons.

2003 2004
P- Salinity (A)
Y(eBa)St Hume [ ze- | 100 | 200 | 300 ze- | 100 | 200 | 300
©)x ro 0 0 0 Mea ro 0 0 0 Mea
pp pp pp pp n pp pp pp pp n
m m m m m m m m
13 | 14 | 14 1.3 13 | 14
zero 5 1 4 153 | 143 5 1.36 7 1 1.37
13 | 14 | 14 1.2 13 | 13
Con- Once 8 3 0 142 | 141 9 1.33 6 5 1.33
trol . 1.2 1.3 14 11 13 13
Twice 9 5 0 146 | 1.37 9 1.25 0 1 1.27
. 12 | 11 | 12 1.0 11| 11
Thrice 0 8 2 121 | 1.20 8 111 4 5 1.12
13| 13 | 13 1.2 12 | 13
Mean 1 4 7 141 5 1.26 9 5
13| 13 | 13 1.2 12 | 13
zero 1 4 5 1.48 | 1.37 4 1.26 ) 0 1.27
Once 12 13 13 139 | 1.36 12 1.26 12 13 1.27
Yeast 0 2 8 3 7 1
. 1.2 1.2 1.3 11 12 12
Twice 0 5 4 134 | 1.28 1 1.15 4 5 1.09
. 1.1 1.1 1.2 1.0 11 11
Thrice 3 6 0 125 | 1.18 4 1.07 1 4 1.20
1.2 1.2 1.3 11 1.2 1.2
Mean 4 7 5 1.37 5 1.18 P) 5
New L.S.D 0.05 season 2003 season 2004
Salini-
ty (A) 0.05 0.02
Yeast (B) 0.26 0.02
P-
humex ©) 0.04 0.02
Interaction | (AB) N.S N.S
Interaction Il (A.C) N.S 0.05
Interaction
i (B.C) N.S 0.24

Table (8): Effect of salinity levels, yeast and P-humex application as anti-salinity compounds
on TSS /TA ratio in fruit juice of fruits of Manfalouty pomegranate cv. in 2003 and 2004 seasons.

2003 | 2004
Yeast P- Salinity (A)
B) Humex
( ©) | zero | 1000 | 2000 | 3000 zero | 1000 | 2000 | 3000
Mean Mean
ppm | ppm | ppm | ppm ppm | ppm | ppm | ppm
zero | 1041 | 10.06 | 9.01 | 8.77 | 956 | 11.98 | 11.17 | 10.93 | 9.99 | 10.94
Once | 1067 | 991 | 979 | 941 | 994 | 12.33 | 11.60 | 10.83 | 10.77 | 11.38
Control [™yyice | 11.93 | 1051 | 9.63 | 9.02 | 10.27 | 13.37 | 12.20 | 11.53 | 11.00 | 12.03
Thrice | 1273 | 1187 | 1217 | 1078 | 1164 | 1490 | 1403 | 1320 | 12.72 | 1372
Mean 1144 | 1059 | 991 | 9.49 1315 | 12.05 | 1155 | 11.12
Yeast | zero | 1167 | 10.67 | 10.19 | 9.2 | 1041 | 12.78 | 12.50 | 11.53 | 11.00 | 11.95
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Once 11.40 | 1051 | 10.02 | 9.92 | 1048 | 13.13 | 12.63 | 11.70 | 11.27 | 12.18
Twice | 11.90 | 11.53 | 10.37 | 10.11 | 10.98 | 14.97 | 13.93 | 12.23 | 12.13 | 13.32
Thrice | 1353 | 1247 | 11.13 | 11.30 | 12.11 | 15.97 | 15.00 | 14.23 | 13.77 | 14.74
Mean 12,13 | 11.31 | 10.43 | 10.11 14.21 | 1352 | 12.43 | 12.04
New L.S.D 0.05 season 2003 season 2004
Salinity (A) 0.48 0.32
Yeast (B) 0.23 0.18
P-humex (©) 0.22 0.21
Interaction | (AB) N.S N.S
Interaction 11 (A.C) N.S N.S
Interaction 111 (B.C) N.S N.S

Table(9): Effect of salinity levels, yeast and P-humex application number as anti-salinity
compounds on total sugars % in fruit juice of Manfalouty pomegranate cv. 2003 and 2004 seasons.

2003 | 2004
Yeast P- Salinity (A)
B) Hume
( (C)x ser0 1000 | 2000 | 3000 | Mea 610 1000 | 2000 | 3000 | Mea
m m m n m m m n
ppm pp pp pp ppm pp pp pp
zero 135 134 | 133 | 132 | 133 | 137 | 136 | 135 | 135 | 135
0 0 5 5 8 0 5 0 0 9
Once 135 134 | 133 | 133 | 133 | 137 | 13.7 | 136 | 136 | 136
Con- 0 3 0 0 8 5 0 0 0 6
trol
Twice 13.6 135 | 134 | 134 | 134 | 138 | 138 | 137 | 136 | 137
0 0 0 0 8 3 0 0 0 3
Thrice | 13.7 137 | 136 | 135 | 136 | 140 | 139 | 139 | 138 | 139
5 0 0 0 4 0 2 0 0 0
Mean 135 135 | 134 | 133 138 | 13.7 | 136 | 13.6
9 0 1 6 2 7 8 3
zero 13.7 136 | 136 | 134 | 136 | 139 | 138 | 137 | 137 | 137
0 5 0 5 0 0 0 7 0 9
Once 13.7 137 | 136 | 135 | 136 | 139 | 139 | 138 | 138 | 1338
2 0 2 5 5 5 0 8 0 8
Yeast
Twice 13.8 137 | 13.7 | 136 | 137 | 140 | 140 | 139 | 139 | 139
0 5 0 0 1 3 0 3 0 7
Thrice | 13.9 139 | 138 | 13.7 | 138 | 142 | 141 | 141 | 139 | 141
5 0 0 5 5 0 3 0 7 0
14.0
Mean 13.7 | 137 136 | 135 2 139 | 139 | 1338
9 5 8 9 6 2 4
New L.S.D 0.05 season 2003 season 2004
Salini-
ty (A) 0.08 0.06
Yeast (B) 0.03 6.80
P-
humex ©) 0.09 0.05
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111 (B.C) N.S N.S
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Table(10): Effect of salinity levels anti-salinity yeast and P-humex application number as ,
compounds on reducing sugar % in fruit juice of Manfalouty pomegranate cv.

in 2003 and 2004 seasons.

2003 2004
P-
Yeast | jimex Salinity (A)
(B) ©)
zero | 1000 | 2000 | 3000 | .. f zero | 1000 | 2000 | 3000 | ..
ppm | ppm | ppm | ppm ppm | ppm | ppm | ppm
zero 1245 | 1240 | 1235 | 1230 | 12.37 | 1260 | 1255 | 1250 | 1245 | 1253
control |_Once | 1250 | 1245 | 1240 | 1235 | 1243 | 1265 | 1260 | 1255 | 1250 | 1258
Twice | 1260 [ 1255 | 1250 | 1245 | 1253 | 1280 | 12.80 | 1270 | 1265 | 12.74
Thrice | 1270 | 1265 | 1260 | 1255 | 1263 | 1290 | 1285 | 1275 | 1270 | 12.80
Mean 1256 | 1251 | 1246 | 1241 12.74 | 1270 | 1263 | 1258
zero 1250 | 1245 | 12.40 | 1235 | 1242 | 1275 | 12.75 | 1265 | 12.60 | 1269
once | 1270 | 1260 | 1255 | 1250 | 1250 | 1285 | 1280 | 1270 | 1275 | 1278
Yeast "Twice | 1280 | 1275 | 1270 | 1265 | 1273 | 1290 | 1285 | 1275 | 1275 | 1281
Thrice | 1290 | 1285 | 1280 | 1275 | 1283 | 1300 | 1295 | 1290 | 1285 | 1292
Mean 12.73 | 1266 | 12.61 | 1256 1287 | 1284 | 1275 | 1274
New L.S.D 0.05 season 2003 season 2004
Salinity (A) 0.03 0.04
Yeast (B) 0.04 0.02
P-humex © 0.03 0.05
Interaction | (AB) N.S N.S
Interaction 11 (AC) N.S N.S
Interaction 111~ (B.C) N.S N.S
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