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ABSTRACT

INTRODUCTION

Grape (Vitis vinifera L.) is one of the
most important fruit crops in Egypt since it
ranks the second fruit crop preceded only by
Citrus. The total acreage of grapevines in
Egypt showed a steady increase since it
attained 165786 feddans with a production of
1431966 tons according to the latest statistics
of Ministry of Agriculture (2007). In this
regard, Superior seedless grape variety has a
significant promise for exporters due to its
carly fruits maturation, its seedlessness and
crispy texture of berries and for the thick berry
skin that makes overseas expottation possible.
However, information about mineral nitrogen
units which is required by Superior seedless is
rare and varied from farm to farm. According
to the recommendation of the Ministry of
Agriculture, 60 units of nitrogen are enough
for producing an adequate yield. On the other
hand, with Superior seedless grape varicty, the
high doses of mineral nitrogen fertilization

caused shot berries and minimized marketable
yields. So, an attempt to determine the suitable
nitrogen doses for producing good yield and
quality of Superior scedless grapes will be -
studied. On the other side of view, biofertili-
zers application as substitution units to mine-
ral nitrogen fertilization is more important in
grape production (Ahmed et al., 1997). Bio-
gen Rhizobacterine and Nitrobene are biofer-
tlizers that mainly consists of beneficial bac-
teria such as Azofobacter chrococcum which
live in the soil ds autotrophs and has the ability
to fix atmospheric N in their cells by nitro-
genous enzyme and can also secrete IAA,
GA; and natural antibiotics (Ahmed et al,
1997). The microorganisms can also release
nutrient substances from plant residues in the
soil and make them available for the plants.
Previous studies on the beneficial effect of
biofertlizers on yield and quality of different
fruit trees has been demonstrated (Darwish et
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al., 1996; Abmed et al., 1997; El-Mogy et al.,
1998; Mahmoud 2000; El-Shamma and Abd
El-Hady, 2001; Abd El-Hady, 2003 and Abd
El-Hamid et al., 2004). Thercfore, this study
was conducted to determine the effect of
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different ammonium nitrate doses either alone
or in combination with biofertlizers on physi-
cal and chemical changes in berries of Super-
ior seedless cv. under cold storage.

MATERIALS AND METHODS

This investigation was carried out
during the two successive seasons 2006-2007
on six years-old Superior seedless grapevines
grown in a private vineyard at 65 kilometers
on Cairo- Alexandria desert road. Sixty vines
were chosen nearly similar in growth, planted
on sandy soil 2 x 3m a part. Ten treatments
were performed according to the complete
randomized block design in which each
treatment contained three replicates, two vines
per each. The vines were fertilized by phos-
phorus (40 units of P,Os) in the form of
calcium super phosphate 15.5% and potass-

M. nitrogen as

ium (100 units of K;0) as potassium sulphate.
All biofertilizers were soil added at once, one
week before bud burst in as a soil drench
around each vine then covered with soil and
irrigated with water. The mineral N was added
to the soil through drip irrigation in the form
of ammonium nitrate. The added doses were
dispensed as follows. 15% after bud burst and
before flowering, 50% after flowering till the
beginning of berries maturity and 35% after
harvest. Control treatment had received mine-
ral N only without adding biofertilizers. The
treatments used were.

Ser. No. % of total N Kind of biofertilizer Biofertilizer (g/ vine)
1- Control 100% + " 0.0 g/ vine
2 25% + Biogen (B) 30 g/ vine
3 50% + Biogen (B) 30 g/ vine
4 75% + Biogen (B) 30 g/ vine
5 5% + Nitrobiene (N) 30 g/ vine
6 50% + Nitrobiene (N) 30 g/ vine
7 75% + Nitrobiene (N) 30 g/ vine
48 25%+ Rhizobacterine (R) 30 g/ vine
9 50% + Rhizobacterine (R) ‘ 30 g/ vine
10 75% + Rhizobacterine (R 30 g/ vine

Thirty clusters from each treatment
(10 clusters of each replicate) were harvested
when the TSS% of the berry juice reached 16-
17%, packed gently in perforated 3 boxes (10
clusters/each) and stored at 0°C with 90% =+
2% relative humidity. Decayed fruits in any
treatment were excluded. Fruit physical and
chemical characteristics during storage were
biweekly determined as follows.
1- Physical characteristics.
Decay %=

No. of decayed berries of a cluster at inspection day

Berry firmness was measured in Lb/inch?
using pressure tester (digital force — Gouge
Model IGV-0.SA to FGV-100A. Shlmpo
instruments).

Berry abscission % =
Number of abscised berries at samplingdate
Initial No. of stored berries

2- Fruit chemical characteristics.-
The determined chemical characteris-

Initial No. of stored barriers
Weight loss % =

Fruit weight at inspection day
" -fruit weight before storage
Average fruit weight before storage

#d00arameters of fruits such as berry juice
TSS %, total acidity and TSS/ Acid ratio were
recorded.
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Statistical analysis:

The obtained data were subjected to
analysis of variance (ANOVA) according to
Snedecor and Cochran (1968) using Mstat

Ho. 319

program. Least significant differences (L.S.D)
were used to compare between means of
treatments according to Waller and Duncan
(1969) at probability of 5%.

RESULTS AND DISCUSSION

Effect of Nitrogen source on physical cha-
racteristics.
a. Weight loss percentage.-

Data presented in Table (1) cleared
that loss percentage in berries weight grad-
ually increased as storage period advanced
and attained the maximum decay percentage
in all treatments including control. Biogen
plus 75% of recommended mineral nitrogen
showed higher weight loss percentage from 75
to 90 days under cold storage followed des-
cendingly by Rhizobaterine and Nitrobene at
the same rate than those of other treatments

including control. This was true in the two
tested seasons. However, fruits treated with
30g/vine Biogen plus 25% of recommended
mineral nitrogen possessed the lowest signifi-
cant values of weight loss% as compared to
the control and the other treatments. These
results are in agreement with those of Abo-
Shanab (1977) who found that weight loss
percentage increased gradually with prolonged
storage period. Similar results were obtained
by Mohamed (1980), El-Banna et al. (1984a),
Wassel (1985), Abdel-Hamid (2000) and
Abdel Wahab and El-Shinawy (2004).

Table (1): Effect of nitrogen source on weight loss% of Superior seedless grapevine under
cold storage condition in 2006 and 2007 seasons. °

Ser. | Treatments Storage period
No. g/tree 2006
M.N + Bio 0 15 30 45 60 75 90 Mean
1 | 100+00 0 1.2 213 | 367 | 477 | 639 | 1081 | 4.14
2 ]125%+30B 0 077 | 207 | 328 | 506 | 676 | 7.14 | 3.58
3 50%+30B 0 2.07 4.13 5.36 6.49 8 11.43 | 5.28
4 | 75%+30B 0 237 | 436 | 6.73 112 | 1352 | 1548 | 7.67
5 |25%+30N] 0 078 | 265 | 561 | 838 [ 1102 | 136 | 6.01
6 |50%+30N| 0 154 | 3.78 57 837 | 942 | 129 | 596
T | 75%+30N] 0 061 | 255 | 477 | 552 | 12.08 | 16.24 | $§.97
8 |25%+30R| O 077 | 191 | 279 | 481 | 779 | 1577 | 4.84
9 |50%+30R] O 1.24 32 527 | 634 | 725 | 1227 | 5.08
10 | 75%+30R | O 1.16 | 396 | 697 86 | 1084 | 144 | 6.56
Mean 0 125 | 3.07 | 502 | 695 | 931 i3
L.S.D at 0.05 =2.59
2007
1 100 +0.0 0 1.18 | 2.09 | 364 [ 483 | 627 | 1101 | 4.15
2 [25%+30B| 0 077 | 2.06 | 3.26 5 6.82 7.1 3.57
3 50%+30B 0 2.06 3.85 5.07 6.19 3.01 12 4.67
4 | 75%+308B 0 231 | 434 | 634 | 1125 1327 | 1537 | 155
5 [25%+30N| O 0.8 231 6 789 | 11.84 [ 1365 | 499
6 50%+30N 0 1.77 3.65 4.79 836 | 1249 | 10.14 | 5.89
7 | 75%+30N| O 065 | 287 | 529 | 583 [ 1231 | 15.14 | 6,02
8 |25%+30R] 0 086 | 191 | 3.19 | 549 | 794 | 154 | 497
9 50%+30R 0 1.13 3.01 3.52 6.59 7.67 13.4 533
10 { 75%+30R| 0O 147 | 422 | 703 | 897 | 1036 | 1422 | 661
Mean 0 1.3 303 | 501 | 7.04 9.7 | 12.74
L.S.D at 0.05 =2.49
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a. Decay %.

Results in Table (2) showed that
berries decay under cold storage was increa-
sed considerably with prolonged storage
period in all treatments as well as the control
in both seasons. Any treatment was terminated
as the percentage of decay reached about 50%.
In this regard, Melero & Lizana (1988)
cleared that decay of stored grapes was
increased gradually with advanced storage. It
was referred in the Table (2) that at 75 days of
storage period, fruits of trees which treated
with Nitrobiene at 30g/vine supplemented
with mineral nitrogen at 25 or 50 % of M. N.
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were excluded due to the attaining over 50%
of decay in comparison to other treatments
including control. On the other hand, the
results showed that Rhizobacterine at 30g/tree
supplemented with 75% of recommended
mineral nitrogen possessed the lowest values
of decay percentage among all treatments in
the two seasons. These results are in agree-
ment with those of Abdel-Hamid (2000), and
Abdel Wahab and El-Shinawy (2004) who
reported that decay percentage of cold stored
grapes was increased with advancing storage
period.

Table (2): Effect of nitrogen source on decay % of Superior seedless grapevine under cold

storage con

ditio m2006 and 2007 seasons.

Treatments Storage period
gtm 2006

M.N + Bio 0 15 45 | 60 75 90 | Mezn
1 100 +0.0 0 033 | 233 | 633 15 32 | 51.67 | 15.38
2 25%+30B 0 1 467 | 933 18 | 3467 ] 515 | 17.02
3 50%+30B 0 0.67 667 | 2067 | 245 | 522 | 15.29
4 75%+30B 0 0.33 3 1467 | 3267 | 54 | 1524
5 25%+30N 0 067 | 1.67 12 [ 4267 S8 16.43
6 50% + 30 N 0 1 366 | 12.66 | 4033 | 5333 15.87
7 75%+ 30N 0 0 3.66 | 3233 | 40 51 18.29
8 25%+30R 0 0 333 | 1367 | 42 | 5233 | 16.05
9 50%+30R 0 033 | 066 | 0.66 11 ] 3366 | 5133 | 1395
10 75%+30R 0 067 | 133 | 166 | 466 24 | 50.66 | 11.86

Mean 0 0.5 203 | 593 | 21.3 | 3748 | 4147

L.S.D at 0.05 =723
2007
1 100+ 0.0 0 2.33 5 867 | 1533 | 33.33 | 50.67 | 16.48
2 25%+30B 0 1.67 6 11.67 | 19.33 | 36.33 52 | i8.14
3 50%+30B 0 1.33 4 13 19.33 37 52 18.1
4 75%+30B 0 0.67 4 9 18.67 | 38.67 | 51.67 | 17.52
5 25%+30N 0 0 333 | 1033 | 38.67 | 495 52 | 21.98
6 50%+30N | 0 1 5 17.67 | 4033 | 51.5 16.5 |
7 75%+ 30N 0 3.33 18.33 | 36.33 | 51.33 16.76
8 25%+30R 0 0 267 | 867 | 1933 38 [5067] 17.05
9 50%+30R 0 167 | 467 | 933 15 .32 | 48.33 | 15.86 |
10 75%+ 30 R 0 | 2.67 8 17 | 36.33 | 51.67
Mean 0 1.3 453 | 1147 | 2393 | 404 | 409

L.S.Dat00s

c. Berry abscission %

Data in Table (3) clearly showed that
berry abscission percentage gradually increa-
sed with advancing storage period and

attained the maximum abscission % of berries
after 90 days under cold storage at 0°C in ait
treatments including control in the two
seasons. Biogen supplemented with 75% of
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recommended mineral nitrogen showed higher
abscission percentage from 75 to 90 days
under cold storage than that of other treat-
ments. Berries of the trees which treated with
Nitrobine and M.N at any dose reached over
20 % of berry abscission after only 75 days
under cold storage in comparison to other
treatments in the two seasons. Any treatment
that reached over 20 % of berry abscission had
been excluded. However, Fruits treated with
30g/vine of Nitrobene supplemented with
25% of recommended mineral nitrogen gave
the lowest significant values of berry absci-
ssion % during the two seasons. Regarding the
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effect of Biofertilizers (Biogen, Nitrobiene
and Rhizobacterine) on berry abscission, it can
be conciuded that Rhizobacterine supple-
mented with mineral N at any given concen-
tration gave the least abscission percentage
followed descendingly by Nitrobiene and
Biogen. These results can be confirmed with
the findings of Wassel (1985) and Abdel-
Wahab and El-Shinawy (2004) who reported
that Berry adherence of grapes decreased
during prolonged storage period, therefore,
berry abscission% increased (Abdel-Hamid
2000).

Table (3): Effect of nitrogen source on berry abscission % of Superior seedless grapevine

under cold stora

e condition in 2006 and 2007 seasons.

Treatments Storage period
g/tree 2006
M.N + Bio 0 15 30 45 60 75 90 Mean
1 100 + 0.0 0 0.33 1.67 | 4.66 10 18 2166 | 8.05
2 25%+30B 0 0.66 1.66 8 14.66 1.33 6.62
3 | 50%+30B 0 1 1.33 533 } 11.66 18 23 8.48
4 | 75%+30B 0 0.33 2 | 767 | 1666 | 2166 6.09
5 | 25%+30N 0 0 | 366 | 2133 3.71
6 | 50%+30N 0 0.66 1.66 6 16 20.66 6.43 .
7 75%+ 30N 0 1 2.66 7.66 14 23 6.9
8 | 25%+30R 0 0.33 0.67 133 | 1033 | 1933 | 2133 | 7.62
9 50%+30R 0 0 1 3.66 11.66 22 21.58 8.56
10 | 75%+30R 0 0.67 1.33 433 | 1233 21 2158 | 8.75
Mean 0 0.5 1.5 523 | 13.86 | 165 | 10.92
L.S.D at 0.05 =2.81

1 100+ 0.0 0 1 3 5.67
2 25%+30B 0 0 1.33 533
3 50%+308B 0 0.33 1.67 533
4 75%+30B 0 1.67 433 9.67
5 | 25%+30N 0 0 0.67 4
6 | 50%+30N 0 1.67 4 8.33
7 | 75%+30N 0 1.33 333 9
8 | 25%+30R 0 0 0.33 3
9 | 50%+30R 0 0 1.67 6
75%+30R 0 133 3.67 733
Mean 0 0.73 24 6.37

L S.D at 0.05

d. Firmness.

As can be shown in Table (4), it is
clear that berries firmness gradually decreased
under cold storage in all treatments including

control. In this regard, Data presented in Table
(4) cleared that berries of 30g/vine Nitrobiene
supplemented with 75% of recommended
mineral nitrogen possessed higher firmness
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values than those of other treatments including
control up to 90 days in cold storage. On the
other hand, data cleared that Rhizobacterine at
30g/vine supplemented with mineral N at any
given concentration gave the lowest values of
firmness in comparison to these of Nitrobiene
and Biogen fertilizers, in both seasons. The
present results are in agreement with those
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obtained by Kokkalos, (1981) and Abdel-
Wahab and El-Shinawy (2004) who reported
that there was a decrease in firmness reading
with advancing storage period of grapes. The
limited loss in berry firmness is considered to
be one of the most important traits of quality
during transport, handling and storage (Shear,
1975).

Table (4): Effect of nitrogen source on firmness (Lb/inch®) of Superior seedless grapevine

.| Treatments

under cold storage condition in 2006 and 2007 seasons.

Seriod

g/tree

2006

M.N + Bio

45 60

100+ 0.0

234 | 227

25%+308B

2.18 212

30%+30B

2.23 2.12

75%+30B

243 2.31

25%+30N

222 | 216

50%+ 30N

244 | 231

75%+ 30N

255 | 246

25%+30R

209 | 2.04

L-A--FENNE- N R0 R N EZR Y S

50%+30R

2.15 2.02

o
[~

75%+30 R

223 | 215

Mean

2.29 2.2

S.D at 0.05

2007

100 + 0.0

2.4

25%+30B

2.1

50%+30B

2.15

75%+ 30 B

2.3

25%+30N

221

50%+ 30N

2.3

75%+ 30N

2.34

25%+30R

213

ORI AN|n bW

50%+30R

222

=]

75%+ 30 R

2.22

Mean

LS5.Dat005 _ -—0d

2. Chemical Characteristics.-
2.1. Total Soluble solids (TSS %).

Data in Table (5) cleared that TSS of
berries Juice gradually increased with the
prolonging of storage period in both seasons.
Thus, the highest values of total soluble solids
were recorded at the end of storage period in
both seasons. This result is in agrecment with
the findings of Hifny and Abdel-All (1977)
and Abdel-Wahab and El-Shinawy (2004)

who reported that total soluble solids content
of stored grape fruits were gradually increased
with the prolonged storage period. The present
results also showed that maximum increase
was recorded by the combined application of
Biogen at 30g/vine and 25% of recommended
mineral nitrogen while Nitrobene at 30g /vine
plus 25% of recommended mineral nitrogen
treatment showed the least percentage of TSS
%. This increase in TSS percentage may be
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due to water loss (Hifny and Abdel-All,
1977). Regarding to the effect of Biofertlizers
on TSS of fruits, it can be noticed from the
data presented in Table (5) that vines which
treated with 30g/vine Biogen and mineral N at
any given concentration possessed the highest
TSS values in comparison to Rhizobacterine

and Nitrobene respectively. These results are
in agreement with those obtained by Abd El-
Hady (2003) who reported that application of
Biogen at 40g/vine plus mineral N at 40g/vine
achieved the best results with regard to fruit
quality of flame seedless grape vines, in
comparison to Rhizobacterine and Microbene.

Table (5): Effect of nitrogen source on TSS % of Superior seedless grapevine under cold

storage condition in2006 and 2007 seasons.

Treatments Storage period ]
Ne. gltree 2006
M.N + Bio 0 15 30 45 60 75 90 Mean
1 100 + 0.0 16.67 | 1693 | 1723 | 176 | 18.03 18.5 1903 | 17.71
2 | 25%+30B{ 17.67 { 1867 | 19.17 | 19.57 199 20.3 20.6 19.41
3 |50%+30B{ 18.17 | 1847 | 1877 | 19.23 | 1957 | 1993 | 2023 | 19.2
4 | 75%+30B | 17.17 | 17.63 18 1847 | 18.83 | 19.27 | 19.63 | 1843
5 |25%+30N 16 16.47 16.8 17.13 17.5 17.83 | 18.13 | 17.12
6 |50%+30N| 1616 | 167 | 17.13 | 1743 | 17.73 | 1833 | 18.66 | 1745
7 | 75%+30N | 1683 | 17.03 174 1766 | 17.96 18.2 1853 | 17.66
8 | 25%+30R | 165 168 17.16 | 17.56 17.9 1826 | 18.56 | 17.54
9 | 50%+30R 17 1743 17.76 | 18.13 1846 | 18.83 19.2 18.12
10 | 75%-+30R | 17.33 17.9 18.23 18.6 19 19.4 19.87-| 18.62
Mean 16.95 17.4 17.77 | 18.14 | 1849 | 18.89 | 19.24
L.S.D at 0.05 =0,78 |
2007 /
1 100+ 0.0 16.7 17 174 | 1773 | 18.16 | 185 19 17.75 |
2 | 25%+30B | 1787 | 1833 | 18.83 | 19.33 19.6 20.16 | 20.57 | 19.29
3 | 50%+30B | 17.67 | 18.1 18.6 189 | 1936 | 19.73 | 20.07 | 18.91
4 | 75%+30B | 1723 | 178 | 18.17 | 185 18.83 193 | 19.77 | 18.51
5 [25%+30N| 167 | 1693 172 | 1753 | 1787 | 18.03 | 1847 | 17.53
6 |50%+30N| 1683 | 173 177 | 18.17 | 1867 | 1897 | 19.77 | 18.23
7 | 75%+30N )| 165 | 1687 | 17.17 | 175 1793 | 1833 | 18.63 | 17.54 |
8 |25%+30R | 16.27 16.7 17.13 | 17.57 17.9 18.17 | 1853 | 1746
9 [50%+30R| 168 17.23 17.6 18.1 1843 | 1873 | 19.13 | 17.95
10 | 75%+30R | 1697 | 1737 17.8 18.3 18.6 1903 | 1947 | 18.19
Mean 1695 | 17.36 | 17.76 | 18.16 | 1854 | 189 | 19.34
L.S.D at 0.05 =0.75

'2.2. Total acidity %

As shown in Table (6) it is clear that
total acidity % of berries was significantly
decreased with prolonging cold storage per-
iods where they had the minimum acidity
percentage at the end of storage period, during
the two seasons of study. This result is in
agreement with those of Abd El-Hamid
(2000) and Abdel-Wahab and El-Shinawy
(2004) who stated that total acidity % of cold
stored grapes was decreased with prolonging

cold storage. It seems that grapes respiration
concumed higher rates of acid since total
acidity was reduced with prolonging cold
storage period (Abdel-Hamid 2000). The data
in Table (6) also showed that berries of vines
treated with Rhizobacterine at 30g/vine plus
mineral N at 50 or 75 % of recommended
nitrogen possessed the maximum value of
total acidity percentage in comparison with all
other treatments including control. On the
other hand, berries of vines which were
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treated with Biogen or Nitrobene at 30g/vine
plus 25 % of mineral N gave the minimum
amount of total acidity percentage, in com-
parison with all other treatments. These results
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can be supported by those of Abdel-Hamid ef
al. (2004) who reported that the least titratable
acidity was obtained with fertilization of 50%
nitrogen plus biofertilizers.

Table (6): Effect of nitrogen source on total acidity % of Superior seedless grapevine
under cold storage condition in2006 and 2007 seasons.

Ser. | Treatments Storage period
Noe. g/tree 2006
M.N + Bio 0 15 30 45 60 75 90 Mean
1 100+ 0.0 092 [ 085 | 08 | 0.74 071 | 0.65 | 0.59 0.75
2 25%+30B | 075 | 0.71 | 0.67 | 0.63 057 | 054 | 0S5 0.62
3 50%+30B | 082 |1 078 | 074 | 073 069 | 0.65 0.6 0.72
4 75%+30B 09 [ 086 | 082 | 0.76 0.72 0.68 0.63 0.77
5 25%+30N | 075 | 0.71 | 067 | 0.63 0.58 0.54 0.5 0.63
6 350%+30N | 092 | 087 | 082 | 0.79 076 | 072 | 0.69 0.79
7 75%+30N | 092 | 0.88 | 0.85 | 0.81 077 | 072 | 0.69 0.81
8 25%+30R | 085 | 081 | 0.77 | 0.74 0.7 067 | 0.63 0.74
9 50%+30R | 095 | 091 | 087 | 0.84 081" | 0.78 | 074 0.84
10 | 75%+30R | 098 | 092 | 089 | 0385 0.82 078 | 0.75 0.86
Mean 087 | 0.83 [ 0.79 | 0.75 0.71 067 | 0.63
L.S.D at 0.05 =0.07
2007
1 100+ 0.0 09 [ 085 ]| 081 | 077 0.74 0.71 0.65 0.78
2 25%+30B | 077 | 0.71 | 0.69 | 0.65 0.62 0.6 0.58 0.66
3 50%+30B | 081 | 078 | 074 | 0.73 0.69 0.65 0.61 0.72
4 75%+30B [ 0.89 | 087 | 0.82 | 0.79 075 | 071 | 067 0.79
S | 25%+30N [ 078 | 075 | 0.72 [ 0.68 0.65 0.6 0.57 0.68
6 | 50%+30N [ 087 | 085 | 0.82 | 0.79 0.76 | 0.73 0.7 0.79
7 | 75%+30N | 0.89 | 086 | 083 | 08 0.77 | 0.73 0.7 0.8
8 25%+30R | 084 | 081 | 0.78 | 0.76 0.73 0.69 | 0.66 0.75
9 50%+30R | 091 | 088 | 0.84 | 0.81 0.78 0.75 0.73 0.81 -
10 | 75%+30R [ 091 | 088 | 0.86 | 0.83 081 | 077 | 075 0.83
Mean 086 | 0.82 | 0.79 | 0.76 073 | 0.69 | 0.66
L.S.D at 0.05= 0.06 '

2.3. TSS / acid ratio.

The effect of cold storage on the TSS-
Acid ratio is summarized in the Table (7). The
ratio increased in all treatments during the
cold storage. Maximum increase was gained
by the treatment of 30g/vine Biogen plus 25%
of mineral N, while the least value was for
treatment of 30g/vine Rhizobacterine plus

50% of mineral N in comparison with all other
treatments including the control. These results
are in agreement with those of Hifny and
Abdel-All (1977), Abdel-Hamid (2000) and
Abdel Hamid ef al. (2004) who reported that
TSS/ acid ratio increased by prolonging cold
storage period.
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Table (7): Effect of nitrogen source on T.S.S / Acid ratio of Superior seedless grapevine

Treatments

under cold stora : e condxtxon m2006 and 2007 seasons.

Strage perxod

g/tree

2006

ML.N + Bio

45 60

100 + 0.0

23 25

25%+30B

31 34

50%+30B

26 28

75%+30B

24 25

25%+ 30N

27 30

50%+ 30N

22 23

75%+ 30N

21 23

25%+30R

23 25

50%+30R

21 22

75%+ 30 R

21 23

Mean

25.9

2007

100+ 0.0

23 34

25%+30B

29 31

50%+30B

25 28

75%+30B

23 25

25%+ 30N

25 27

50%+ 30N

23 24

75%+ 30N

21 23

25%+30 R

50%+30R

75%+30R

Mean
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