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ABSTRACT: During 2002 and 2003 seasons, 18-year-old, cane
trained Thompson Seedless grapevines, which grown in clay soil
received 1S nitrogen fertilization treatments; viz, the peossible
combinations between five N sources {Urea formaldehyde (UF), urea
(U), U + nitrification inhibitor (AM), ammonium nitrate (AN) and
AN + AM] each at three rates (60, 80 and 100 g N / vine / year). The
main objective was to assess their relative beneficial effects on the
yield, fruit quality and leaf characteristics.

The best fruiting and leaf characteristics were obtained by the
uppermost tested rate (100 g N/vine/year) from the following nitrogen
sources: U + AM, AN and AN + AM. However, the vine behavior
was clearly better in the second season compared with the first one
with the treatment comprising AM. In addition, soil analysis for the
residual N showed better results with AM treatment at higher N rate.

So, it could be recommended to use (U + AM) or (AN + AM) at
the rate of 100 g N/vine/year for adult Thompson Seedless vines
which grow under similar conditions of the present experiment to
achieve better fruiting and leaf characteristics.

Key words: grapevine, nitrogen fertilizers, nitrification inhibitor,
yield and leaf characteristics

INTRODUCTION

‘In Egypt, the area under

applied to table grapes usuaily
apeviges  reached 141,233

ranges between 40 and 100 g

tg;ddans . Thompson Seedless is
one of the most popular grape cvs
in Egypt. The optimum nitrogen rate

* Statistics of Ministry of Agric., 2000 Egypt

fvine/year, depending on soil type,
climate and cultivar (Habeeb et.al,
1986; Khalil et.al., 1989). Yagodin
(1984) observed some N losses
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from the soil by ammonia
volatilization, fixation by clay
mineral enfrapment, immobilization by
bacteria, and the leaching of
nitrates. Thus, during the last few
years several controlled-release
fertilizers such as urea formaldehyde
were developed mainly to improve
the efficiency of N fertilization
through minimizing the nutrient
losses via the above mentioned
factors. However, the slow release
N fertilizers are still much more
expensive than the conventional
fast release ones.

Most of the fast release N
fertilizer used all over the world
are  ammomum  based (urea,
ammonium nitrate, etc.).
Nitrification is the oxidation of
ammonium to nitrate by nitrifying
organisms, while the biological
denitrification is the reduction of
nitrate to produce nitrous oxide
and N;  However, gaseous
emissions of N via ammonia (NH3)
volatilization and denitrification
have been identified as the
dominant mechanisms of fertilizer
N oss in many different
agricultural  systems  (Peoples
etal, 1995). The rate of NH;
volatilization or denitrification can
be greatly affected by the choice of
N-carrier, although there may be
an interaction with soil type or
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environment. The amount of N lost
as NH; from urea is :frequently
much higher than that lost from
ammonium nitrate (Stevens and
Laughlin, 1989; Malhi and Nyborg.
1992). One mechamsm of mantaming
added N as ammonium 1s t0 add a
nitrification inhibitor with the
fertilizer (Bundy and Bremner,
1973; Sahrawat etal, 1987).
Numerous substances have been
tested for their ability to inhibit
nitrification, and several of these
have been patented. Only a limited
number of chemicals are available
commercially for use in agricuiture.
These include 2-amino-4-chloro-
6-methyl pyrimidine (AM), which
reduces the emission of nitrous
oxide (N>O) to 24 % less than that
of urea (Pathak and Nedwell.
2001). It was used to inhibit the
first step of nitrification process
(inhibit Nitrosomonas bacteria that
convert NH;™ to NO;) that increase
the persistence of NHy-N in: the
soil and decreased the amount of
NQO3-N leached from bare soil as
reported by Osman (1985).

Thus, the main objective of this
study was to pilot the possibility of
reducing the wused rate of
amihonium nitrate or urea by
adding the compound AM during
fertilization or using slow release
fertiiizer urea formaldehyde.
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MATERIALS AND METHODS

This work was carried out
during the two consecutive seasons
of 2002 and 2003 on 18-year-old
Thompson Seedless grapevines
(Vitis Vinifera-L) grown on clay
soil at 2 = 2.5 meters apart and
trained according to the cane-
pruning system in a private
vineyard at El-Halabi region,
Sharkia Governorate. The vineyard
soil sample was mechanically and
chemically analyzed according to
the methods outlined by (Black et.
al, 1965). As such, the physical
and chemical characteristics of the
surface soil (0-30 cm)} under
investigation was as follows: pH of
(1 : 2.5 soil/water) = 7.8, CaCO3y %
= 1.8, EC (dSm™) = 1.4, sand (%)
= 12, silt (%) = 42, clay (%) = 46,
available N (KCl-extractable)
= 7.0 mg/l00 g soil. The
experimental vines were healthy,
almost similar in vigor and were
pruned in the second week of
January in each season leaving 72
buds / vine (6 fruiting canes x 10
buds plus 6 renewals spurs x 2
buds). All tested vines received all

the recommended regular
horticultural  practices, except
those  related to  nitrogen

fertilization treatments included in
this work. For this study, 45
uniform vines (15 treatments with
three replicates for each) were
used. The treatments were the
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possible combinations between
five N sources: urea formaldehyde
(UF)(40% N), urea (U) (46.5% N),
urea +AM (U+AM), Ammonium
Nitrate (AN) (33.5% N). and
ammonium nitrate + AM (AN+AM),
and each of the considered N
sources  was  applied  and
incorporated into the soil at three
rates {60, 80 and 100 g / vine /
year). In both seasons. all tested N-
fertilization treatments were added
as two equal doses, the first dose at
the beginmng of growing season
(mid February) and the second one
was added after fruit set (early
May), except for the slow-release
nitrogen fertilizer (UF) which was
added as a single application at the
beginning of flowering. The
nitrification inhibitor AM (2-
amino-4chloro - 6 methyl pyrimidine)
was used at the rate of 3% of the
added N fertilizer weight. Vines of
each treatment were surrounded
with a belt of untreated vines. The
following parameters were used to
evaluate the effect of tested
freatments:

1. Yieid Components:

At harvesting time (the second
half of July in both seasons}). the
number of clusters per vine and
their total weight (i.e. the yield /
vine in kg) were recorded and the
average cluster weight
calculated.

was
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2. Cluster, Berry And Juice
Characteristics

At harvest time, three clusters
per each vine were randomly
sampled to  determine  the
following  parameters:  cluster
length and width (cm), number of
berries per cluster and fresh weight
of 100 berries (g). Moreover, the
following chemical constituents in
berry juice were determined:
percent of total soluble solids
(TSS) using a hand refractometer,
total titratable acidity by titration
against 0.1 N sodium hydroxide in
the presence of phenolphthalein
dye (A.0.A.C,, 1985) and the TSS
/ acid ratio was calculated.

3. Some Leaf Characteristics

In both seasons, leaf samples
(20 leaves / replicate) located
opposite to the first cluster on each
shoot were collected in the first
week of July. The largest leaf
diameter was measured and the
leaf area was calculated using the
following equation: [3.14 x
* (diameter)’ /4] (Sourial ef al., 1985).

In addition, in the same leaf
blade samples, were used to
determine the content of leaf
photosynthetic  pigments; ie,
chlorophyll-a, chlorophyil-b and
carotenoids as mg / g fresh weight
according to Wettestein (1957).
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The fresh weight of leaf blades
was determined, then the blades
and petioles samples  were
thoroughly washed with distilted
water and dried at 70°C unti -
constant dry weight. The leaf blade
dry weight was recorded. Water
content per unit leaf blade dry
matter  (hydration ratio) was
calculated. The petioles dry
samples of each replicate were
finely grinded and digested for N,
P and K determinations. Nitrogen
was determined using the micro-
Kjeldahi method, Potassium was
determined using flame photometer
and phosphorus was determined
calorimetrically according to the
methods described by Chapman
and Pratt (1961).

4. Ammonia And Nitrate Residues
In Soil

After harvesting in the second
season (2003), soil samples were
taken from each plot. The
ammonium and nitrate residues
{mg/100g soil) at two depths {0-30
and 30-60 cm) were determined
using magnesium oxide-Devarda
alloy method described by Black er
al. (1965).

The obtained data were
statistically analyzed according to
the. complete randomized block
design with three replicates
(Snedecor and Cochran, 1980).
The  individual  comparisons
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between ihe obtained means were
carried out by LSD method at 5%
level.

RESULTS AND DISCUSSION

). Yield Componeiits

Table ! show the effect of N
source and rate on number of
clusters/vine, cluster weight and
the vyield /vine of Thompson
Seedless grape.

1.1 Number of clusters per vine

] The number of clusters / vine
ranged from 18.0 to 21.7, in the
first season, and from 19.3 to 25.0,
in the second season, according to
tested treatment. The data revealed
insignificant differences among all
tested ftreatments in the first
season. This was quite expected
since the fruitful buds were
initiated in the previous summer.
In the second season, however, the
pumber of clusters/ vine were,
generally, higher than in the first
. season, which might be due to the
- effect of N- fertilizers applied in
the first season. The greatest
numbers of clusters were obtained
on vines of (AN+AM), (AN} and
(U+AM)  without  significant
differences among them. The least
value came from(UF), while (U)
gave in-between value.
The data also showed that the
pumber of clusters per vine was
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significantly  increased  with
increasing N-rate. The greatest
values (23.8 and 23.3) were
obtained with the 'medium and
uppermost rates (80 and 100 g N/
vine / year).

The interaction between N-
sources and N-rates was insignificant.

1.2 Cluster weight

The average cluster weight
ranged from 440.0 to 558.3g in the
first season and from 530.0 to
640.3 g in the second one (Table
1). The general increase in cluster
weight in the second season
compared to the first one might be
duc to accumulation of the
available nitrogen in the soil. The
effect of N-sources was significant
in both seasons. In both seasons.
the lightest clusters were obtained
by UF ascendingly followed by U.
In the first season, the heaviest
clusters were obtained by U+AM,
AN and AN+AM  withouwt
significant  differences among
them. In the second season. the
heaviest cluster resulted from {wo
treatments only; i.e. U+AM and
AN (Table 1).

The tested N rates also
significantly  affected  cluster
weight. The highest values; ie..
525.0 and 5353 g in the first
season and 600.2 and 603.6 g in
the second one resulted from the
higher two N rates; ie. 80 and
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Table 1. Effect of some nitrogen sources and rates on number of clusters per vine, cluster weight and yield
per vine of Thompson Seedless grape

itrogen rate g/vine| Number of cluster / vine | Nitrogen Cluster weight (g) Nitrogen Yield / vine (kg) Nitrogen
Nitrogen sources 60 | 80 ] 100 |sourceav.| 60 | 80 | {00 |souceav.| 60 | 80 | 100 | sourceav.
' First Season (2002 )
Urea formaldehyde (UF)  18.0 203 18.7 190 4400 470.7 4963 469.0 792° 957 929 893

Urea (L)) 18.7 21.0 21.7 204 4813 530.8 5403 5175 899 11.17 11.70 10.62

U+AM' 19.7 18.0 20.7 194 5107 5533 35473 35371 1004 993 1129 -1042

Ammonium nitrate (AN)  21.3 207 19.7 206 5060 5217 5340 5206 10.76 10.76 1051 10.67

AN + AM 200 21.0 217 209 5200 5483 5583 5422 1090 1208 1263 11.87

Nitrogen rate av. 19.5 202 205 491.6 525.0 5353 972 1070 11.08

LSD at 0.05 for Source Rate Source xrate Source Rate Source xrate Source Rate  Source x rate
NS NS§ NS 2193 16.16 NS 1.14 0.58 NS

Second Season ( 2003 )
Urea formaldehyde (UF) 193 227 213 211 5603 603.8 5870 5837 1083 1368 1250 1234

Urea (L) 207 230 240 226 5300 5654 3943 3632 1096 1299 1424 1273

U+AM’ 213 237 243 23.1 6102 6403 6255 6253 13.01 15.16 1522 1447

Ammonium nitrate (AN} 22,7 247 23.0 234 600.5 5909 6206 604.0 1362 1457 1427 14,15

AN + AM 23.0 250 23.7 239 5404 600.6 590.5 5772 1243 1502 1399 13.81

Nitrogen rate av. 214 238 233 568.3 6002 603.6 12.17 1428 14.04

LSD at 0.05 for Source Rate Source xrate Source Rate Source xrate Source Rate  Source x rate
1.30 0.89 NS 32.66 1473 NS 0.75 0.67 NS

* AM: Nitrification inhibitor (2-amino-4 chloro-6 methyl pyrimidine)
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100g N/ vine/year in the 1% and 2™
seasons,  respectively  without
significant  differences between
them. The lowermost tested rate
(60 g N/vine/yearj gave the least
cluster weight (491.6 and 5683 g
in the 1M and 2™ seasons,
respectively).

The interaction between the
two studied factors (N-sources and
rates) was insignificant in both
Seasons.

1.3 The yield /vine

Data in Table 1 reveal also that
the yield /vine, generally, ranged
from 7.92 to 12.63 kg, in the first
season, and from 10.83 1o 15.22
kg, in the second one. The
yield/vine was significantly
affected by both N-sources and
application rates in both seasons.
In the first season, the highest
yield (11.87 kg) was obtained by
AN + AM. The lowermost yield
was obtained by UF while, U, U +
AM and AN gave in-between
values without significant
differences among them. In the
second season, the highest yield
was obtained by U+AM, AN and
AN+AM. The yield / vine with
those treatments ranged from
1381 to 1447 kg without
significant  differences among
them. The lowermost yields were
obtained by UF and U without
signiftcant differences between them.

Increasing N-fertilization rates
significantly increased the yield in
both seasons. The highest yie lds
10.70 and 11.08 kg /vine. in the ¥
season, and 14.28 and 14 .04
kg/vine, in the 2" season. were
obtained by the two higher N rates
without  significant  differences
between them. The lowest vields
(9.72 and 12.17 kp/vine in the twy
seasons) resulted from Vines
received the lowermost N rate (60
g N/vine/year) in the two seasons,

The interaction between the
two studied  factors was
insignificant in the two seasons.

Therefore, it could be
recommmended to apply 80
Nfvine/year to mature Thompson
Seedless vines, since results of 80
and 100 g N/vine/year were
statistically similar. The source of
Ncould be U + AM or AN + AM.

Concerning the effect of N-
sources on yield components. it
seems that UF and U were less
effective than the other tested N.
sources. This may be due 10 that
the rate at which nitrogen jg
liberated from the slow release
fertilizer UF does not always
corresponded to the needs of most
crops throughout the vegetation
period (Yagodin, 1984). Whereas.
the lower effectiveness of urea
may be due to that the amount of N
lost as NH; from urea. s
frequently much higher than that
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Table 2. Effect of some nitrogen sources and rates on cluster length, width and number of berries per cluster
of Thompson Seedless grape

Trogen Tate EVINE| CJucrer length (cm) Nitrogen | Cluster width (cm) | Nitrogen | No of berries / cluster | Nitrogen
Nitrogen source 60 | 80 [100 | sowees | 60 [ 80 [ 100 [sowceax | 60 [ 80 ] 100 | source=
: First Season ( 2002 )
Urea formaldehyde (UF) 212 222 209 214 13.2 14.1 13.0 13.4 2172 227.3 2519 232.1

Urea (U} 258 26.6 269 264 163 153 159 15.8 2894 2651 2780 2775

U+AM® 223 225 26.0 23.6 134 147 15.0 4.4 2926 2895 2550 . 279.]

Ammonium nitrate (AN) 216 228 254 233 136 138 17.0 14.8 3119 3050 2903 302.4

AN+ AM 263 2352 26.5 26.0 162 152 158 15.7 361.7 3033 2617 3089

Nitrogen rate av. 234 239 251 145 146 153 2946 278.1 2674

LSD a1 0.05 for Source .Rate Source x rate Source Rate Source x rate  Source Rate  Source x rate
2.85 NS NS 1.55 NS NS 12.85 14 99 33.51

Second Season ( 2003 )
Urea formaldehyde (UF) 27,0 28.5 247  26.7 168 180 153 167 2955 3101 3032 3029

Urea (L) 283 283 295 28.7 180 163 175 17.3 3019 2952 2929 296.7

U+AM’ 26.7 262 297 27.5 16.0 170 17.2 16.7 320.0 3243 3033 3159

Ammomum nitrate (AN} 255 257 295 26.9 162 157 197 17.2 3344 3063 3239 321.5

AN+ AM 27.3 277 280 277 16,8 16.7 16.7 16.7 3053 3155 2795 300.1

Nitrogen rate av. 27.0 273 283 16.8 167 173 311.4 3103 3006

1.SD a1 0.05 for Source Rate Source xrate Source Rate Source xrate  Source Rate  Source = rate
NS NS NS NS NS NS 8.36 6.70 1497

* AM: Nitrification inhibitor (2-amino-4 chloro-6 methyl pyrimidine)
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lost from ammonium nitrate. In
addition it has been established
that urea itself may be leached out
of the soil before undergoing
ammonification (Peoples etal,
1995). The effectiveness of adding
nitrification inhibitor (AM) to both
U and AN fertilizers may be due to
inhibiting the oxidation of NH," to
NO; and thereby reducing the
losses of N>O during nitrification
and  dinitrification  processes
(Pathak and Nedwell, 2001).

In this respect, the obtained
results are in agreement with those
reporied by Gobara et.al. (1998)
on Red Roomy grapevines, who
found that vines fertilized with
urea produced the lowest cluster
weight and yield/vine as compared
to ammonium sulphate and four
other slow release urea fertilizers.

Concerning the effect of N-rate
on vield components, the obtained
results are in harmony with those
reported by several investigators
who found that grapevine yield
increased with increasing N
fertilization rate (Akl er.al, 1993b
on White Banaty Seedless cv;
Mansour, 1998 on  Banaty
grapevine; Gobara etal, 1998 on
Red Roomy c¢v, Abou Sayed
Ahmed, ef af., 2000a on Thompson
Seedless cv, Al-Khayat and Al
Dujaili, 2001 on Kamali and
Halwani grape cvs, Keller ef al,
2001a on Muller-Thurgau grape cv).

419

2. Cluster Characteristics

Table 2 demonstrates cluster
length, width and namber of
berries/cluster  of  Thompson
Seedless grape as affected by the
tested sources and rates of N-
fertilization in seasons 2002 and 2003.

2.1 Cluster dimensions

The data show similar trend for
both cluster length and width. The
cluster length ranged from 20.9 to
26.9 c¢m, in the first season and
from 24.7 to 29.7 cm in the second
season. The cluster width ranged
from 13.0 to 17.0 cm in the first
season and from 15.3 to 19.7 em in
the second season according to the
treatments. The higher cluster
dimensions in the second season
compared to the first one, might be
due to the accumulation of the
available nitrogen in the soil.

For both length and width. the
only significant differences were
due to fertilizer sources in the first
season, while the effect of rates
and the interaction were always
insignificant. Thus, UF gave
shorter and thinner clusters as
compared with other tested
treatments.

Generally, both cluster length
and width were -increased by the
fast release N-fertilizers (U and
AN), each alone or with (AM), this
was particularly clear in the first
season.
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2.2 Number of berrics per cluster

The number of berries per
cluster generally ranged from
217.2 to 361.7, in the first season
and from 279.5 to 3344, in the
second one, according to tested

treatments (Table 2).
The data reveal also that all N-
sources, N-rates and their

interaction affected number of
bernes per cluster significantly in
the two seasons. As for N-sources,
treatments that consistently gained
the highest numbers of berries per
cluster through the two seasons
were AN and AN+AM without
significant  differences between
them. In the second rank came
U+AM, while the least numbers
were obtained by UF and U. In this
respect, it is clear that adding AM
improved the effect of urea on the
number of berries per cluster
especially in the second season.
Regarding the N-rate, the
highest numbers of berries per
cluster (2946 and 311.4) were
obtained by the lowermost N-rate
(60 g N/vine/year) in the first and
second seasons, respectively.
Meanwhile, the least numbers of
berries per cluster (2674 and
300.6) were obtained by the
highest N-rate(100 g N/vine/year).
The interaction between the
two studied factors was significant
in the two seasons. The highest
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number of berries/clusier (361.7)
was recorded for the (low N-rate +
AN + AM) in the first season. In
the second one, the highest number
of berries per cluster (334.4) was
recorded for the (low N-rate + AN).

The available literature did not
regard the effect of N-sources and
rates of fertilization on the cluster
dimension and number of berries
per cluster under consideration.

3. Berry Physical And Chemical
~ Characteristics

Table 3 shows the 100-berry
weight as well as juice TSS,
acidity and TSS/ acid ratio as
affected by some sources and rates
of N ferttlization in 2002 and 2003
seasons.

3.1 100-berry weight

The weight of 100-berries,
generally, ranged from 141.7 to
214.3, in the first season, and from
170.0 to 205.0, in the second
season according to the tested
treatments. It is clear that all of N-
sources, N-rates and their
interactions caused pronounced
effect on the 100-berry weight in
both seasons,

As for  N-sources, the
treatments that consistently gave
higher 100-berry weights in the
two secasons were: UF (196.2 and
191.0 g) and U+AM (189.1and
192.7g) in the two seasons.



Table 3. Effect of some nitrogen sources and rates on 100-berry weight, juice TSS, total acidity and
TSS/acid ratio of Thompson Seedless grape

itrogen rate g/vine] 100-berry weight (g} |Nitrogen TSS (%) lNiamgen Total Acidity (%)) Nitrogen| TSS/acid ratic | Nitrogen
Nitrogen source 60 | B0 ] 100 pourceavl 60 ] 80 [100kovrceav] 60 | 80 [ 100 bource av.] 60 | 80 [100 bource av.
First Season { 2002 )
Urea formaldehyde (LUFy 1943 200.7 193.7 1962 192 194 185 190 060 0.62 064 062 320 313 28% 306
Urea (L1} . 1587 194.7 1900 181.F1 189 184 182 185 0.60 067068 065 315 275268 285
UramM’ 170.7 186.0 2107 1891 178 174173 175 058 065066 063 307 268 262 278
Ammonium nitrate (ANY 1577 173.0 178.7 1698 180 180 174 {178 060 065070 0665 300 277249 274
AN+ AM 1417 174.7 2143 1769 176 175174 175 060 064 0.68 0.64 293 273256 273
Nitrogen rate av. 1646 1858 1975 183 18.1 178 0.60 0.65 0.67 307 28.1 265
LSD at §.05 for Source Rate S. xR. SourceRate 8 *R.  Source Rate S. xR, Source Rate 5 xR
9,08 7.43 16.60) 0.28 0.19 NS§ NS 0.0 NS 082 074 NS
Second Season { 2003 }
Urea formaldehyde (UF) 185.0 19G.0 1980 1210 198 196 190 195 G55 060065 060 360 327292 324
rea {11} 170.0 185.0 1950 1833 185 182179 182 058 062066 062 319 294271 294
U+AM’ i86.0 1920 2000 1927 196 182 180 184 0356 064 072 064 350 284250 238
Ammenium nitrate (AN} {760 188.0 i85.0 1830 184 180 172 179 058 0064070 064 317 281 246 279
AN -+ AM 1720 1850 2050 1873 182 176 178 179 0358 063 068 063 314 279262 284
Nitrogen rate av, 1778 1880 196.6 18.9 183 180 0.57 (.63 0.68 332 293 264
L850 a1 0.05 for Source Rate S. R Source Rate 5. xR, Source Rate § R Source Rate  S. xR,
601 408 913 024 016 036 NS 0.02 NS 122 1.14 NS

* AM : Nitrification inhibitor (2-amino-4 chloro-6 methyl pyrimidine)
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respectively  without significant
differences between them in cach
season. It is worthy to mention that
boti the above mentioned
treatments recorded lower number
of berries/ cluster compared to
other tested treatments. On the
other hand, the AN treatment
recorded lower 100-betry weights
in the two experimental seasons.

Regarding N-rate effect, the
data indicated that the highest 100-
berry weight (197.5 and 196.6 g in
the two seasons) resulted from the
uppermost tested N-rate (100g N /
vine / year). Meanwhile, the least
values (164.6 and 177.8 g in the
two seasons) were gained by the
lowermost N-rate (60g N / vine /
year).The differences between the
two N-rates were significant in
both seasons. The medium N-rate
{80g N / vine / year) recorded
intermediate 100-berry weights in
both seasons.

The intéraction between the
two studied factors was significant
in the two seasons. In the first
seasont, the highest 100-berry
weights were gained by the
combined treatments : (UFx60,80
and 100 g N), (Ux80 and 100 g N),
(U+AMx100g N) and (AN +
AMx100g N) without significant
differences among them. In the
second season, the highest 100-
berry weight came from the
treatments: (UFx 100g N), (U+AM
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x 100g N) and (AN+AM> 100gN)
without significant  difieicnces
among them. On the other hand.
the least values always came from
the treatments: {L/* 60 g N), (ANx
60g N) and (AN+AM x 60gN)

without significant  differences
among them.
The obtained findings

concerning the effect of N-rate on
100 berry weight are in agreement
with those reported by Ahlawat
and Yamdagni (1988) on Perlitte
cv, Mansour (1998) working on
Banaty cv and Abou Sayed Ahmed
et al, (2000a) on Thompson
Seedless cv They all reported that
increasing  N-fertilization  rate
increased 100 berry weight.

3.2 Total soluble solids (TSS)

TSS in berry juice ranged from
17.3 to 19.4 % in the first season
and from 17.2 to 19.8 % in the
second one. TSS percentage was
significantly affected by the N-
sources in both seasons. Treated
vines with UF gave the highest
TSS percentages (19.0 and 19.5 %
in the first and second seasons.
respectively).On the other hand.
treated vines with AN and
AN+AM gave the feast TSS
percentages (17.8 and 17.9% with
AN and 17.5 and 17.9% with
AN+AM in the first and second
seasons, respectively). In  this
respect, the differences between
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UF and all other tested N-sources
were significant in both seasons.

The effect of N-rate was also
significant in both seasons since,
the highest TSS% came from the
lowermost N-rate (60g/vine/year),
while, the least values were
recorded by the uppermost N-
rate(100 g N /vine / year).

The interaction between N-
sources and rates was significant in
the second season only, when the
highest TSS percentages were
gained by the combined treatments
(UF =60 g N),{UFx 80gN) and
(U+tAMx 60 g N) without
significant  differences between
them. The least TSS values came
from (AN = 100 g N}.

3.3 Total acidity percentage

Total acidity percentage in
berry juice ranged from 0.58 to
0.70 %, in the first season, and
from 0.55 to 0.72 %, in the second
one. The effect of N-sources on
juice acidity was insignificant in
both seasons. However, the juice
acidity percentage was
significantly increased in both
seasons as N-fertilization rate
increased. The uppermost and
lowermost tested N-rates gave the
highest (0.67 and 0.68 %) and
lowest (0.60 and 0.57 %) juice
acidity percentages in the first and
second seasons, respectively. In
this respect, the differences

423

between the medium and high N-
rates were significant” in  both
$€asons.

The effect of the interaction
between the N-sources and rates
was insignificant in both seasons.

3.4 TSS / acid ratio

The data show that TSS/acid
ratio in berry juice ranged from
249 to 32.0, in the first season,
and from 24.6 to 36.0, in the
second one, Nitrogen sources
affected the juice TSS/acid ratio
significantly in both seasons. The
highest TSS/acid ratio (30.6 and
324in the two seasons) was
obtained by UF. The least values
(278,274 and 27.3 in the first
season and 28.8, 279 and 28.4 in
the second one) were resuited from
the treatments U+AM, AN and
AN+AM, without  significant
differences among them in both
secasons. The differences in
TSS/acid ratio between the vines
treated with UF and any of the

other tested N-sources were
significant through the two
Seasons.

As for N-rates effect, the

TSS/acid ratio was significantly
decreased with increasing N-rates
in both seasons. The highest
TSS/acid ratios (30.7 and 33.2in
the two seasons } were obtained by
the fowermost N-ratc (60 g N
fvine/ year) ,while the lowest ratios
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(26.5 and 26.4in the two seasons)
were resulted from the uppermost
tested N-rate (100 g N/ vine/year).
Moreover, the differences in
TSS/acid ratio among the high,
medium and low N-rates were
significant in both seasons.

The interaction between the
studied two factors (N-sources x
N-rates) was insignificant in both
seasons.

The obtained results concemning
the effect of N fertilization rate on
juice TSS and acidity are in
harmony with those found by
Ahlawat and Yamdagni (1988),
Kliewer (1991), Akl ef al. (1993b),
Kliewer et al (1994) and Abou
Sayed Ahmed et al (2000a)
working on different grapevines
cultivars. They all reported that
increasing N fertilization rate
decreased berry juice TSS and
increased total juice acidity and
TSS/acid ratjo.

4. Leaf Characteristics

Table 4 represents the effect of
tested N- sources and rates on leaf
area (cm?), leaf fresh and dry
weight (g) and hydration ratio in
the two experimental seasons
(2002 and 2003).

4.1 Leaf area

The leaf area, generally, ranged
from 151.09 to 187.50 em’ and
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from 16332 to 220.46 cm’ in the first
and second seasons, respectively.

The effect of N-sources on leaf
area was significant in the second
season only. The largest leaf area
(211.86 and197.45 cm’) came
from AN+AM and U wathout
significant  differences between
them, while, the smallest leaf area
(178.93, 183.38 and 183.51 cm’)
were resulted from U+AM. AN
and UF without significant
differences among them.

The tested N-rates affected leaf
area significantly in both seasons.
The uppermost tested N-rate (100
g/vine) gave The largest leaves
(179.91 and 199.37 cm” in the first
and second seasons, respectively).
The smallest leaves resulted from
the lowermost N-rate (60 g/vine)
(162.88 and 181.97 cm? in the two
seasons). The medium N-rate(80
g/vine) gave in-between values
being statistically similar to the
lower rate in the first season and
similar to the higher rate in the
second one.

The interaction between N-
sources and rates was insignificant
in the two seasons regarding leaf
area.

Concerning the effect of N-rate
on leaf area, the obtained results
are in harmony with those reported
by Akl et al. (1993a) who reported
that increasing soil application rate
of urea up to 300 g/vine



Table 4 . Effect of some nitrogen sources and rates on leaf area, leaf fresh and dry weights and hydration
ratio in Thompson Seedless grapevines

{itrogen rate givine Leaf area (cm’ ) Nitrogen | Leaf fresh weight (g) | Mitrogen | Leaf dry weight (g)| Nitrogen [ Hydration ratio | Nitrogen

Nitrogen source 60 | 80 | 100 |souceav.i 60 [ 80 [ 100 |sourceav.| 60 T 80 [ 100 [souccavi 60 [ 80 [ 100 [sourceav.
First Season ( 2002)
Urea formaldehyde (UF) 165,76 177.16 16893 17062 3.9 336 3.07 317 084 092 087 088 266 266 2.56 262
Urea (1) 17722 177.65 17995 178.27 320 3.23 342 328 086 085 094 088 273 280 265 273
U+AM® 151.09 17423 183.69 16967 3.03 349 360 337 084 090 0% 090 262 290 275 275
Ammonium nitrate (ANY 164,67 16029 187.50 17082 310 343 339 331 (.82 084 094 087 276 316 260 2384
AN+ AM 155.68 154.61 179.46 163,25 3,08 3.22 337 322 @85 067 094 082 263 384 260 3.02
Nitrogen rate av.  162.88 168.79 179.91 310 335 337 0.34 0.83 093 268 307 263
LSD at 0.05 for Source  Rate S. xR Source Rate S xR, Source Rate S xR Source Rate S xR,
NS 9.68 N& NS 0.15 NS NS 0.05 .12 021 0.16 0.35
Second Season ( 2003 )
Urea formaldehyde (UFY  189.23 186,19 17511 183.51 3.55 3.53 320 343 1.00 1.02 090 097 254 245 257 252
Urea (U) 190.91 200,72 20073 19745 345 364 382 364 097 100 099 099 256 263 285 268
U+AM’ 163.32 17611 19737 17893 3129 353 387 356 086 088 1.11 095 285 301 251 279
Ammoniom niteate (AN} 171,68 17529 203.16 18338 3.23 376 367 3155 083 103 1.00 095 288 265 267 2.1
AN + AM 194,71 22042 22046 211.86 385 460 4.14 420 097 116 108 1.07 297 297 282 292
Nitrogen rate av. 181.97 19175 199.37 3.47 381 374 0,93 1.02 1.02 276 2.74 269
LSD at 0.05 for Source Rate S.«xR. Source Rate S.xR. Source Rate S.»R. Source Rate S.xR.-
1938 10.08 NS 033 026 NS NS 0.08 N§ 0.16 NS 0.21

* AM : Nitrification inhibitor (2-amino-4 chloro-6 methy! pyrimidine)
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significantly increased leaf area of
White Banaty Seedless grapevines.
In addition, Mansour (1998)
working on Banaty grapevine,
revealed that raising urea
fertilization levels up to 160 g/vine
significantly increased leaf area.
Moreover, Keller et a/. (2001b)
reported that the highest nitrogen
fertilization rate (100 kg N/ha)
increased leaf area of the Maller
Thurgau grape cultivar.

In this respect, increasing leaf
arca due to increasing N-rate,
could be attributed not only to N
role in protein synthesis but also to
its role in cellulose and lignin
synthesis which encourage cell
division and the development of
new tissues as reported by Nijjar
(1985).

4.2 Leaf fresh weight

The leaf fresh weight, generally,
ranged from 3.03 to 3.60 g and from
3.20 to 460 g in the first and
second seasons, respectively.

The tested N-sources affected
the leaf fresh weight significantly
in the second season only. The
highest value (4.20 g) was gained
by AN+AM. Meantime, the other
tested N-sources gave lower values
without significant differences
among them.

The tested N-rates affected
significantly leaf fresh weight in
both seasons. The higher two rates
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(80 and 100 g N)indicated higher
leaf fresh weight (3.35 and 3.37¢
in the first season and3.81 and 3.74
g in the second season) without
significant  differences between
them in each season. Meanwhile.
the lowest leaf fresh weight (3.10
and 3.47 g) were gained by the
lowermost N-rate (60 g N). in the
two seasons.

The interaction between N-
sources and rates was insignificant
in both seasons.

4.3 Leaf dry weight

The leaf dry weight. generally.
ranged from 0.82 to 0.96 g and
from 0,83 to 1.16 g in the first and
second seasons, respectively.

N-sources had no significant
effect on the leaf dry weight in
both seasons. However, N-rates
significantly affected leaf dry
weight; As such, the highest values
(093 and 102 g in the two
seasons) were recorded by the
uppermost tested rate (100 g N).
while the lowest values {0.84 and
0.93 g in the two seasons) were
recorded by the lowermost N-ratv {
60 g N). The medium N-rate (80 ¢
N) was statistically similar to the
lower rate in the first season and o
the higher rate in the second
season.

The interaction between the
two tested factors was significant
in the first season only. As such.
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the highest values came from most
of the combined treatment: (UFx
all rates), (U x all rates) , (U+AM
x all rates), {ANx 80 and 100 g N)
and (AN+AM x60 and 100g N)

without  significant differences
among them.
4.4 Leaf hydration ratio

The leaf hydration ratio,

generally, ranged from 2.56 to 3.84
and from 2.45 to 3.01 in the first
and second seasons, respectively.

The effect of N-sources was
significant in the two seasons. The
highest values were obtained by
AN and AN + AM in the first
season and by AN + AM and
U+AM in the second season. The
lowest values resulted from UF, U
and U + AM in the first season
without significant differences
among them and by UF in the
second season.

The N-rate affected the feaf
hydration ratio significantly in the
first season only, when the highest
leaf hydration ratio was gained by
the medium rate (830 g N) as
compared with both the lowermost
(60 g N) and highermost (100 g N)
rates.

The interaction between the
two studied factors was significant
in the two seasons. In the first
season, the highest hydration ratio
came from the combined treatment
(AN + AM x 80 g N}. In the
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second season the highest valucs
were gained by: U x 100 g N; U +
AM x 60 and 80 g N; AN =60 g N
and AN + AM x 60, 80 and 100 ¢
N without significant differences
among them. On the other hand.
the {east values in the first season
were recorded by: UF x 60, 80 and
100 g N; U x 60, 80 and 100 g N;
U+ AM x 60, 80 and 100 g N; AN
% 60, 80 and 100 g N and AN +
AM x 60 and 100 g N without
significant  differences  among
them. In the second season the
least values resulted from: UF x
60, 80 and 100 g N; U x 60 and 80
gN; U+ AM x 100 g N and AN x
80 and 100 g N.

Generally, the most effective
source to encourage leaf area, leaf
fresh weight and leaf hydration
ratio was AN+AM. In addition, the
greatest leaf area and weight were
obtained by the uppermost tested
N-rate (100gN) as compared with
lower rates (60 and 80 g N).

It seems that AN+AM was
more efficient in enhancing leaf
physical parameters as compared
with U+AM. This might be due to
that AM is more capable to inhibit
nitrification of U rather than AN,
which already has a nitrate
component. -

The obtained resulis concemning
the effect of N fertilization rate on
leaf fresh, dry weights and
hydration ratio go in line with
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Table 5. Effect of some nitrogen sources and rates on photosynthetic pigments contents (mg/g f.w.) in leaf
blades of Thompson Seedless grapevines

Nitrogen rate ¢ Chiorophyll a | Mwoeen | Chlorophyll b | Niwogen | Total chlorophyll | Niregen | Carotene
source s0lrce soarce - et
Nitrogen source 60 l 80 I 100 av 60 LSOJ 100 av a0 l 80 J 100 | av. 60 r80 l IQ&_
First Season ( 2002 )
Urea farmaldebyde (UF)  0.79  0.70 0.73 074 0.66 065 065 065 145 135 1.38 139 073 069
Urea (U) 069 063 071 068 065 061 061 062 134 1.24 132 130 0.63 067
U+AM® 074 073 085 077 067 068 075 070 141 [4]1 160 148 063 064"
Ammonium nitrate (AN)  0.69  0.76 0.85 0.77 063 0.70 075 070 132 147 160 146 061 0.68
AN+ AM 072 083 084 080 069 072 076 072 141 154 161 152 067 068
Nitrogen rate av. 0.73 0.73 0.80 066 0.67 0.71 1.39 140 1.50 0.65 0.67
L.SD at 0.05 for Source Rate Source - rate Source Rate Source * rate Source Rate Source » ratc Source Rate
0.05 0.04 0.09 0.03 0.02 0.05 0.68 0.06 0.14 0.05 NS
Second Season ( 2003 )
Urea formaldehyde (UF}Y .83 073 075 077 070 068 068 069 153 14! 143 145 078 078
Urea (U) 071 065 0.72 069 067 062 066 065 1.38 127 138 134 063 070
U+AM" 0.78 0.75 095 083 073 069 087 076 .50 145 181 159 0.71 066
Ammoninm nitrate (AN) - 0.71  0.79 0.93 081 0.62 074 082 073 133 153 175 154 061 070
AN + AM 079 086 088 084 073 075 081 076 1.52 160 1.69 160 072 0.70
Nitrogen rate av. 0.76 0.76 0.85 0.69 070 0.77 1.45 145 L6l 0.69 0.7]
LSD at 0.05 for Source Rate Source - rate Source Rate Source - rate Source Rate Source ~ rate Source Rate
0.08 0.06 NS 0.07 0.05 NS 0.14 0.10 NS 0.06 NS

0.70
0.67
0.66
0.69
0.73
0.69

Nitrogen

source
av.

0.71
0.66
0.64
0.66
.69

Source ~ rate

0.77
0.72
0.74
0.71
0.77
0.74

NS

0.78
0.68
0.70
0.68
0.73

Source - rate

* AM : Nitrification inhibitor (2-amino-4 chloro-6 methyl pyrimidine)

NS .
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those reported by Abou Sayed
Ahmed ef al (2000 b) on
Thompson Seedless. Who reported
that increasing N fertilization rate

increased leaf fresh and dry
weights, while decreased leaf

hydration ratio.

The effect of N sources on leaf
characteristics of  Thompson
Seedless grapevines was of no
previous data in the available
literature.

4.5 Leaf photosynthetic pigments

Table 5 illustrates the effect of
N-sources and rates on chlorophyll
(a),  chiorophyll (b}, total
chiorophyll. and  carotenoids
contents in leaf blade in 2002 and
2003 seasons.

a. Chlorophyll (a) content

Chlorophyli  (a)  content,
generally, ranged from 0.63 to 0.85
mg/g F.W., in the first season, and
from 0.65 to 0.95 mg/g FW., in
the second one. Since, chlorophyll
(a) content was significantly
affected by both N-sources and
rates in the two seasons.

As for N-sources effect, the
highest chlorophyll (a) content in
both seasons were obtained by
U+AM, AN and AN+AM without
significant differences among them
in both seasons. The least values
resulted from UF and U which was
true in both seasons.
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In addition, the uppermost
tested N-rate gave significantly
highest (0.80 and 0.85 mg/g F. W,
in the 1% and 2™ seasons, respectively)
chiorophyll a content in the two
seasons as compared to both the
lowermost and medium Nerates.

The interaction between the
two studied factors was significant
in the first season only. when. the
highest chlorophyll a content was
gamied by the  combined
weatments: (U+AMx100 g N}
(ANx80 and 100 g N), (AN+AMx
80 and 100 g N) and (UF x 60 g
N) without significant differences
among them. The least chlorophyll
{a) content resulted from the
combined {reatments: (Ux60. 80
and 100 g N), (ANxG2 ¢ N) and
(UFx80 g N).

b. Chlorophyll (b) content

The chiorophyll (b) content,
generally, ranged from 0.61 100.76
mg/g F.W. in the first season and
from 0.62 to 0.87 mg/g F.W. in the
second one.

The N-sources signiticantly
affected chlorophyl! (b) content in
both seasons. The highest values
came from U+AM. AN and
AN+AM in both seasons. The least
values came from UF and U in
both seasons.

As for N-rates effect. the
results showed that the highest
values (0.71 and 0.77 mg/g F.W.)
resulted from the uppermost rate
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(100gN), while, the lowest values
came from the other two rates (60
and 80 g N} without significant
differences between them in each
season.

The interaction between the
two studied factors was significant
in the first season only, when, the
highest chlorophyll b content was
obtained by the combined
treatments of. (U+AM, AN,
AN+AM eachx100gN) and (AN +
AM x 80 g N).

¢. Total chlorophyll content

Total chlorophyll content,
generally, ranged from 1.24 to 1.60
mg/g F.W., in the first season and
from 1.27to 1.81 mg/g F.W., in
the second season.

In both seasons, the highest
total chlorophyll content were
obtained by the N-sources
U+AM, AN and AN+AM without

significant  differences among
them. As such, the least values
resulted from UF and U.

The highest total chiorophyll
content were (1.50 and 1.6] mg/g
in the two seasons) was gained by
the uppermost tested rate (100g N).
The other two tested rates (60 and
80 gN) indicated lower 1otal
chlorophyll contents in both
seasons as compared with the
uppermost rate (100gN). Furthermore,
the interaction between the two
studied factors was significant in
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the first season only. The highest
total chlorophyll contents were
obtained by the following
combined treatments: U+AM =100
g N, ANx80 and 100 g N and
AN-+AMx80 and 100g N.

d. Carotenoids content

The content of carotenoids.
generally, ranged from 0.61 to 0.73
mg/g F.W., in the first season, and
from 0.61 100.78 mg/g F.W., in the
second one. The tested N-sources
affected leaf carotenoids content
significantly in the two seasons.
The sources that consistently
resulted in the highest carotenoids
contents in the two seasons were:
UF and AN+AM. The other
sources gave lower carotenoids
content in the two seasons without
significant  differences  among
them. Moreover, the effects of N-
rates and the interaction (sourcesx
rates) were insignificant in both
seasons.

Generally, only three N-
sources  significantly  increased
chlorophyll content (a, b, and the
total} in leaf blade in both seasons.
These treatments were: U+AM.
AN and AN+AM. Whereas, the
leaf carotenoids content was
mncreased by UF and AN+AM
only. In addition, the uppermost N-
rate (100gN/vine) clearly increased
chlorophyll (a, b and total) content
in the leaf blade in the two seasons



Table 6 . Effect of some pnitrogen sources and rates on N, P and K percentages in leaf petiole of
Thompson Seedless grapevines

trogen rate g/vine N(@) - | Nitrogen P (%) ) Nitrogen B K g%) } Nitrogen
Nitrogen sources 60 L 80 l 10Q | source av. 60 FSO‘[ 100 | sourccav. 60 T 80 T 100 | sourceav.
First Season ( 2002)
Urea formaldetiyde (UF) 1.05 1.12 126 1.14 023 024 024 0.24 1.83 2.14 234 2.10
Urea {U) .12 L.18 1.25 1.18 0.17 0.18 023 0.19 1.19 1.5 1.29 1.35
U+AM™ 125 128 1.36 1.30 022 026 0.18 022 167 215 210 1.97
Ammonium nitrate (AN) 1.18 126 133 1.26 024 037 045 035 144 1.18 1.38 1.33
AN + AM 133 143 1.48 1.41 028 027 024 0.26 1.55 183 1.38 1.59
Nitrogen rate av. 1.19 125 133 023 026 027 .54 177 170
LSD at 0.05 for Source Rate Source x rate Source Rate ~ Source x rate  Source Rate Source x rate
0.03 0.02 NS 0.05 0.03 0.08 0.07 0.03 0.08
Second Season ( 2003 )
Urer formaldehyde (UF} 193 1.0l 1.57 1.50 027 022 027 0.25 362 304 3.23 330
Urea (U) 162 185 1.62 1.70 025 022 021 0.23 345 357 309 3.37
U+AM™ 160 170 1.85 1.72 0.16 0.16 0.16 0.16 200 189 224 2.04
Ammonium nitrate (AN) 183 183 1990 1.85 017 021 0.16 0.18 207 207 1.78 1.97
AN + AM 167 209 216 1.97 0.16 017 0.1l6 0.16 173 155 171 1.66
Nitrogen rate av. 1.73 169 1.82 020 020 0.19 257 242 241
LSD a1 0.05 for Source Rate Source x rate Source Rate Source x rate  Source Rate  Source x rate
.14 NS 0.25 0.03 NS 0.02 0.17 0.12 0.26
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as compared to the lower tested
rates (60 and 80 g N).

it seems that photosynthetic
pigments of Thompson Seedless
leaves of the second season was, in
general, higher than that of the first
one. This may be due to the
residual effect of fertilization
treatments  particularly  those
treated with AM, which reduced
N-losses and  increased  N-
efficiency through regulating N-
absorption within growth periods
as reported by Awad (1982) and
Osman et al. (1997) who indicated
that adding AM to fast release
fertilizers converted it to controlled
release fertilizers.

The obtained results concerning
the effect of N fertilization rate on
leaf photosynthetic pigments are in
harmony with those reported by
Keller et al. (2001 b) who worked
on Vitis vinifera cv Muller-Thurga.
They reported that high nitrogen
fertilization level (100 kg N/ha)
increased leaf chlorophyll content
and photosynthesis.

4.6 Leaf NPK contents

Table 6 discloses the effects of
tested N-sources and N-rates on N,
P and K % in leaf petioles in 2002
and 2003,

a- N% in leaf petiole

The N percentages in leaf
petiole, generally, ranged from
1.05 to 1.48 %, in the first season,
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and from 1.01 to 2.16 % in the
second season. The effect of N-
sources was significant in both
experimental seasons. The highest
N percentages were recorded by
AN + AM 'in the first season and
by AN + AM and AN in the
second one without significant
differences between them. The
lowest N percentages resulted from
UF in both seasons. The other
tested N-sources recorded in
between values.

The effect of N-rates was
significant in the first season only.
As 1t was expected, the highest N
percentages was recorded by the
uppermost tested rate (100 g N/
vine/ year) which recorded 1.33 %
N in leaf petiole as compared with
1.25 % for the medium rate (80 g
N} and 1.19 % for the lowermost
rate (60 g N).

The interaction (sources x
rates) was also significant in the
second season only, the highest N
percentages were gained by the
combined treatments:; UF x 60 g N
and AN+AM x 80 and 100 g N.
The differences between these
treatments were insignificant.

Generally, N percentages in
leaf petiole were significantly
increased by increasing N rate in
the first season. In addition, AN +
AM gave consistently highest N
percentage throughout the two
seasons. Moreover, it seems that
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leaf petioles in the second season
had, in general, higher N
percentages as compared 1o the
first one. this also may be due to
the residual effect of fertilization
treatments  particularly  those
treated with AM, which reduced N
losses and increased N efficiency
through regulating N absorption
within growth periods as reported
by Awad (1982) and Osman ef al
{1997). The results concerning the
effect of N rate on leaf petiole N
percentages are in harmony with
those reported by Habeeb er al
(1986) on Romi Abmar and
Thompson Seedless cvs, Ahlawat
and Yamdagni (1988) on Perlitte
cv, Akl et al. (1993 a) on Banaty
Seedless cv and Abou Sayed
Ahmed et al. (2000 b) on Thompson
Seedless cultivar.

b- PY% in leaf petiole

The P percentages, generally,
ranged from 0.17 to 0.45 %, in the
first season, and from 0.16 to 0.27
%, in the second season. The effect
of N sources was significant in
both seasons, but no actual trend
could be detected through the two
experimental seasons. The highest
P percentage resulted from AN in
the first season, while it was
gained by UF and U in the second
Season.

The effect of N-rates was clear
in the first season only, the higher
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two rates (80 and 100 g N) resulted
in higher blade P percentage as
compared with the lowest rate (60 ¢
N}.

The interaction (sources x
rates) was significant in  both
seasons, but no actual trend could
be detected.

Generally, P percentages in leaf
petiole  were  increased by
increasing N rate, in the first
season, while no actual trend was
observed concerning the effect of
N sources on P percentages in leaf
petiole.

The obtained results
concerning the effect of N-rate on
leaf petiole P percentages are in
agreement with those reported by
Habeeb et al. (1986), Ahlawat and
Yamdagni (1988) and Akl er of
(1993 a).

c- K % in leaf petiole

The K percentages, generally.
ranged from 1.19 to 2.34 % in the
first season and from 1.55 to 3.62
in the second season. The effect of
N sources was significant in both
seasons. The highest K
percentages resulted from UE in
the first season, while it was
gained by UF and U in the second
season.

The effect of N-rate as well as
the interaction (sources x rates)
were significant in both seasons,
but no actual trend could be
detected.
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Table 7. Ammonium and nitrate residues at two s0il depths (0-30 and 30-60 cm) after harvesting of
Thompson Seedless grape in the second season (2003 season)

Nitrogen rale g/Ving g} NH,; mg / 100 gm soil NO; mg / 100 gm soil NH, + NO, mg/ 100 gm soil _
Nitrogen sources depth 60 80 100 60 80 100 60 80 100
P
0-30 2.66 2.56 298 3.50 4.64 5.62 6.16 7.20 - 8.60

30-60 2.80 298 2.80 4.90 3.82 5.20 7.70 6.80 8.00
¢-30 1.60 2.90 340 420 4.30 3.20 5.80 720 6.60

Urea fotnaldehyde (UF)

Urea () 30-60  1.40 2.90 3.60 4.80 4.60 430 6.20 7.50 7.90

e AM® 0-30 296 200 354 5.50 534 640 846 7.34 9.94

30-60  3.20 256 3.0 5.10 6.40 6.30 8.30 896  9.50

. 0-30  1.54 224  2.80 426 3.80 378 5.80 6.04 6.58
Ammonium mirate {AN)

30-60  1.70 180 240 440 435 4.60 6.10 6.15 7.00

0-30 1.82 2.42 2.40 4.06 3.60 6.56 5.88 6.02 8.96
30 - 60 i.14 2.28 2.10 4.46 4.30 6.58 5.60 6.58 8.68

* AM : Nitrification inhibitor (2-amino-4 chioro-6 methyl pyrimidine)

AN + AM
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5 Residual Ammonium And
-~ Nitrate In Soil After

Harvesting In The Second

Season

Data in Table -7 show that
remained-ammonium and nitrate in
soil after harvesting at the end of
the experiment were affected by
the different nitrogen treatments.
At all cases, data reveal that values
of nitrate nitrogen were higher
than ammonium one at tested two
soil depths. Comparing the values
as affected by soil depth, data
show that (NH; + NO;3;)}-N were
higher in surface soil (0-30 cm)
than subsurface one, particularly
with UF, U + AM and AN + AM,
That means, slowing release of N-
forms due to the effect of the
nitrification inhibitor in delaying
the process and saving the loss of
nitrate via leaching and adsorbing
the NH," on the adsorptive sites of
organic matter in the surface layers
as reported by Osman ef al. (1997).
In addition, UF fertilizer gave
higher values of (NH; + NO;)-N in
the surface layer due to slowing
release of the material and its low
activity index as  reported by
Osman (2004). Opposite direction
was observed with urea or AN
applied singly, where the values of
nitrogen forms were lower in the
upper layers than lower ones. due
to fast release of N-forms and
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leachnig them from upper to lower

layers.
Generally,  appiication - of
mitrification inhibitor or using

slow-release N-fertilizers.
increased the residual ammonium
and  nitrate  nitrogen  after
harvesting more than the fast
release sources.
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