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ARBSTRACT

A pot experiment was carried out in 2001 and 2002 seasons on
Thompson Scedless grape transplants to study the effect of two sources of
nitrogen fertilizers (mineral and biological) on leaf mineral content of transplants.
The experiment included three levels of mineral pitrogen (M;=zero, M;=5 and
M,=10g N/plant/vear) and four levels of biological nitrogen (B,=zero, B,=50,
B;=100 and B,=200ml) of liquid culture of free living nitrogen fixation bacteria
“Azotobacter chroococcum™. Thus, the study is a factorial experiment in a
randomized complete block design. Generally in both the two seasons levels of
mineral and biological nitrogen affected mincral content in leaves (blades &
petioles) and the promising levels were (M;) from mineral and (B;) & (B,) for
biological levels. The interaction between mineral and biological fertilization
indicated that in both the two scasons, fertilizing with mineral nitrogen alone
[treatments (M; x B,) and (M; x B,)lincreased mineral content of nitrogen,
phosphorus and potassium compared with unfertilized transplants [treatment (M,
x B;) 1. However, fertilizing with mineral nitrogen alone had no promising effect
on iron, zinc and manganese. On the other hand, fertilizing with biologicat
nitrogen alone [treatments (M, x B,), (M, x B;} and (M, x B,) ] increased mineral
content compared with unfertilized transplants and the promising biological
treatment was (M, X Bs) in the two seasons. When combining mineral nitrogen
with biological nitrogen, higher values were obtained especially when combining
the second or the third levels of mineral nitrogen with any different rate of
biological nitrogen especially levels B, and B,. Treatments (M, x B,), (M; x B,)
and (M, x B,) gave the highest values for N, P, K, Fe, Zn, Mn.

In other words, inoculation of nitrogen fixation bacteria “Azotobacter
chroococcum” 1o the rhizosphere can provide a part of nitrogen requirements of
grape transplants and combining mineral with biological nitrogen more increasing
effect on mineral content of transplants was obtained than adding any form alone
and the recommended treatment was (M; x B,)

Key words: Thompson Seedless, grape, mincral nitrogen, mjneral content,N.P,
K. Fe, Zn, Mn.
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INTRODUCTION

The free nitrogen fixation bacteria such as Azotobacter chroococcum
and Azospirillum sp. can be used as a biofertilizer to provide some nitrogen
requirements to agriculture plants. This method of fertilization was tested to know
how much nitrogen and possibly other nutrients can be affected by this
biofertilizer. In this respect, research with biofertilization indicated that this
method affect nutrient content in treated plants. Mahmoud and Mahmoud (1999)
found that the application of a mixture of “Azotobacter chroococcum”™ isolates
and “Bacillus megatarium” isolates to peach seedlings, increased leaf N content
compared with the control plants. On the other hand, all biofertilizer treatments
did not affect P and K % in the treated plants.Moreover, Sharma (2000) found
that, the highest content of N, P, Zn, Cu and Fe in leaves of apple scedling was
recorded from the dua! inoculation with “Azotobacter chroococcum” and
“Glomus fasciculatum”.

Thus the main goal of this work is to study the effect of two sources of
nitrogen fertilizer {mineral and biological) on leaf mineral content of Thompson
Seedless grape transplants.

MATERIALS AND METHODS

The present study was conducted throughout two successive seasons
(2001 and 2002) to investigate the effect of two sources of nitrogen {mineral and
biological) on mineral content of Thompson Seedless (Vitis vinifera L.} grape
transplants. All transplants were growing in a saran green house, Faculty of
Agriculture, Ain Shams Univ., Shoubra EL- Khaima, Egypt.

One- year- old transplants were planted in a plastic containers filled with
sandy loam soil(about 22 kg/container). The physical and chemical compositions
of the soil are shown in Table ¢1)

Ammonium sulphate {20.5%) was used as mineral nitrogen fertilizer.
Mineral nitrogen treatments included three tevels of nitrogen namely (M, =zero,
My=5 and M;= 10g N/plant/year). Each nitrogen level was added at 20
applications at ten days intervals during the growing season from March to
September in cach season.

Bielogical nitrogen fertilizer involved a mixture of two local strains (L.,
and L;) of nonsymbiotic nitrogen fixers " Azofobacter chroococcum”. The
biological nitrogen treatments inctuded four leveis of nitrogen biofertilizer,
namely (B;=zero, B;=50,B,=100, and B,=200ml of liquid culture/plant/year). It
should be Pointed out that The bacteria count in stock fresh liquid culture were ca.
16.0 x 10° cell/ml. Before applying biological nitrogen fertilizer and to secure
covering the soil rhizosphere with the bacteria, four holes (each of 15 cm in
length x 1.5 cm in diameter) were dug in the soil of cach pot, then the given
amount of each level was applicd to the surface of each pot. All biological
nitrogen treatmenis were applied in the firsi week of April in each season
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Accordingly, the study involved three levels of mineral nitrogen and four
levels of biological nitrogen in a factorial experiment in a randomized complete
block design. Each treatment was replicated five times and each replicate was
represented by two plants

Table (1): Physical and chemical analysis of soil.

[ Soil characteristics 2001 Season 2002 Season
Particle size distribution %:
Coarse sand (%) 37 70.5
Fine sand (%) 81.8 11.2
Silt (%) 32 34
Clay (%) 11.4 15.0
Seil texture Sandy loam Sandy loam
pH 1:2.5 (susp.) 7.80 7.80
EC, mmohs/cm 2.55 093
Solubleoanions (meq/100g soil):
3 - -
HCO~ 1.7 20
Cr 1.5 2.0
S04~ 14.2 18.6
Soluble cations (meq/100g soil):
Nat+ 2.7 2.5
X+ 0.51 0.65
Cat+ 33 26
Mg+ 4.4 53
Available macronutrients (ppm):
Nitrogen 32.2 392
Phosphorus 49.4 418
Available micronutrients (ppm):
Fe 13.6 11.6
Mn 20.0 16.0
ZIn 32 3.6
Mineral analysis:

For the determination of nutrient content, samples of fully expanded
mature leaves were collected from the 5-7th nodes (Shawky ef al, 1996) from
plant top. Two leaves from each replicate were taken at monthly intervals from
July to October in cach season. For each replicate, the blades and petioles were
separated and washed with tap water followed by distilled water then oven dried
at 70°C until a constant weight. Dried samples were ground by means of an
electric mill. Ground samples were digested according to the method of (Jackson,
1958) and the digested solutions of each of blades or petioles were used to
determine nitrogen, phosphorus and potassivm, but micro nutrients, namely iron,
zinc and manganese were determined in the digested solution of the blades only.
It should be pointed out that weights of petioles samples were too small so, a
composed sample from all replicates of each treatment was obtained. From each
composed sample three samples were digested to determined N, P, and K only as
mentioned before. So, data of mineral content in petioles were not analyzed
statistically.
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Total nitrogen was determined by micro Kjeldahl method as described
by Pregl (1945). Phosphorus content was determined by means of
spectrocolourimeter, using the method of Truog and Mayer (1929). Potassium
content was estimated by a flame photometer according to Brown and Lilleland
(1946). ron, zinc and manganese were determined with an atomic absorption

spectrophotometer.

Each of nitrogen, phosphorus and potassium content were expressed as
percent of dry matter, whereas iron, zinc and manganese were calculated as parts

per million (ppm).

Data of nutrient content in the two seasons were statistically analyzed
by using the analysis of variance (Snedecor and Cochran, 1980) Mecans were
differentiated by using Duncan's multiple range test at 5 %(Duncan, 1955).

RESULTS AND DISCUSSION

Mineral content:
1. Effect on nitrogen content in blades and petioles of leaves:

Results in Tables 2 & 3 indicated that nitrogen percentages in leaf blade
of untreated plants ranged between 1.52 and 1.69% with an average of 1.65% in
the first scason and ranged between 1.45 and 1.88 % with an average of 1.71% in
the second secason. The analogous percentages for leaf petiole ranged between
0.98 and 1.11% with an average of 1.03% in the first season and ranged between
0.95 and 1.00 %. with an average of 0.973 %in the second season. Thus, it is clear
that leaf blade has about 53-70 % more nitrogen than that of leaf petiole. So, leaf
blade may be considered as a proper organ to determine nitrogen status in grape
vines.

Similar results were obtained by Albert (1942), mentioned that as the
leaf blades constitute the bulk of the leaf so the percentages of nitrogen in blades
would be higher than that in leaf petioles. Also Ahmed (1989), Ezz (1992), Patel
and Chadha (2002) who found that, the concentration of nitrogen in leaf petiole
was lower than in leaf blade. In harmony, Pire et al. (2001) reported that leafl
blade of three grape cultivars “Queen”, “Tucupita” and “Villanueva” was the
plant part that removed the largest amount of nitrogen. On the contrary, Lavin
(1984), found that nitrogen percentage decreased in leaf blade of Pais grapevines
compared with leaf petiole.

Generally, results in Tables 3 & 4 show that nitrogen content in blades &
petioles of Jeaves at the beginning of the season, was higher than that at the end of
the season. So, the values in July & August were higher than those in September.
In other words, leaves emerged early showed higher nitrogen content than leaves
emerged later in the season. Nitrogen content reached low values in October at
the end of the season. This may be due to the back translocation of nitrogen from
the leaves before defoliation and before the rest period which takes place in late
autumn and winter,
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Table (2) : Effect of mineral and biological nitrogen fertilization on nitrogen content(%
in leaf blades of Thompson Seedless grape transplants during 2001 and 200

scasons.
Treat of Treatments of Mineral nitrogen (g N /plant)
Bio. N*® July August September October

R ) S M) Men  GM) SM) TKM) Man M) SM) M) Mean QM) XM) NV Men
2001 season
0 (B 169 217d 220cd 262C 18271 201gh 198k 194D 155 h LB9f 1.89F L78D° |152f 167c 189 LeoC
50(B;) | 233b 250a 225c2.36A° 2141246 b 233 2318 189 f 2204 207 2058 1.68¢ 183d 20la L84B
100(B;) | 220cd 2452 2.36b 234 AR 213F 252 a 242  236A° 201de 2.04b 220a  LI2A" 1.95b 2.001a 1.86d 1944
200{B,) {2.20cd 2233b 2336223 B 203g 214 f 21%c  20IC 179 203d 198 193C 168c 1.8%c 201a 18368
Mean [ 211C 2.36A 2298 203C 2.28A 2.23B 1.51C 2074 1.04B LTIC 1850 1.94A
2002 seasaon

0 (B) jL.74h 230f 23df 2.14 C 1B8iI  220f 215z 2.08C 1.76d 210bc 200 ¢ 195 B fd4Se 195 of)195cd LTER
50 (By) [2.14g 263b 2450c 241 B' 205h  24dd 262x 2378 194cd 243 a 240 2 226A°  15le 2358 240 2.09A°
100 (Bs)[2.32 of 2bd 2.5%bc 248A'E 232¢  2.53b 248c 2444’  202c 230 a 227ab 2.20A°  202cd 220 ac2ibd 21047
200(B.) j235¢f 2.80a 25bd 256 A° 209 2560 248¢c 2388  200c 245 a 200bc 2.18A°  1.82d 229 i 2.00cd 2.04A
Mean  (2.14B 2.57TA 249A 2.09B  143A 143A 1938 232A L19A 1.70B 120 A 2.11A
* Biological nitrogen = nitrogen fixation bacteria { Azotobacter chroococcum).

In each month in cach season, means of each of mineral nitrogen, biological nitrogen levels or their interactions having the same
letters are not significantly different at 5% levd

Table (3): Effect of mineral and biological nitrogen fertilization on nitrogen content(%
in leaf petioles of Thompson Seedless grape transplants during 2001 and 2002

seasons.
Treat of Treatments of Mineral nitrogen (g N / plant)
Bio. N*
anllant) July August Seplember October
O(M)_S(MA_10(My) Mesa  O(My  S(M) _10(Myp Man  O(My_ S(M) 10(M)  Mean O(M) S(Mp) 1004)  Mewn
2001 season
0 (B) {111 14 148 133 103 110 09 107 100 12 123 L4 0% 117 L6 110
S0(By) 146 138 139 144 110 123 133 122 19 123 13l 124 120 108 131 L9
100(B;) |i42 156 125 139 LI 14l 142 033 a7 12 127 114 Li2 123 125 r20
200(B) |16 142 148 13s 131 108 107 L1%Z L1l LM 120 LIS 108 127 128 121
Mean [129 148 138 LI6 120 1.3 142 121 LIS o9 119 128
2002 season
0 (B) j095 108 108 103 160 119 123 L4 097 112 Hi2 a7 097 104 129 110
50(B;) Jro3 123 14 153 108 153 141 134 105 LI0 LIS LEe 103 106 114 108
10(B,) Jtoo 127 108 L1z P07 128 136 L34 163 160 116 L26 104 114 152 123
2008, (105 112 116 11 168 120 1SI L6 108 140 (08 )9 104 TH 127 1S
Mesn [100 L1812 106 LW 138 103 138 LE3 100 LIooLn

“Biological nitsogen = nﬁr—(;ée]] fixalion bacteria { Azotobacter chroococcum).
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These results seemed to be in accordance with those reporied by Nelson
and Kimball (1956) which indicated that the nitrogen content of the concord
grape leaf blades is more than twice that of the petioles and the nitrogen
percentages decreased as the season advanced in both the two organs.

1 -1 Nitrogen in leaf blades:

Results in Table 2 show that levels of mineral and biological nitrogen
fertilization and their interaction affected significantly nitrogen content in leaf
blades in the two seasons.

Effect of mineral nitrogen levels:

In both the two scasons, level (M,) gave the least significant values in
any given month. However, the effects of levels (M;) and (M;) varied from
season to season. In the first scason, level M, (5 g/N/ plant/year) gave the highest
significant vatvue of nitrogen content when compared with any other level. This
was true in any given month during the growing season except in October. On the
contrary, increasing nitrogen rate up to 10 g/N/ plant/year [level (Ms)] gave lower
values than that of the preceding level (except in October) but in the same time it
was significantly higher than that of level M.

In the second season, results proved that levels (M.& M;) gave the
highest values for nitrogen content without any significant difference between
them,

Therefore, it could be concluded that the medium level of mineral
nitrogen (M) gave the highest value of nitrogen content in leaf blades of
Thompson Seedless grape transplants in the two scasons.

Effect of biclogical nitrogen levels:

In the first scason, fertilizing with level B; (100 ml/plant) gave the
highest value of nitrogen content in any given month during the growing season
except in July. Reducing or increasing the rate of biological nitrogen (levels B,
and B.) gave more or less similar values in all months but level B, (0 mi/plant)
gave the least value of nitrogen content in any given month.

In the second season, level B; and B, gave the highest significant values
of nitrogen content in July. However, level B; gave the highest value in August.
In September & October all biological nitrogen levels (B;, B; and B,) gave similar
values but these values were significantly higher than that of level B,.

Accordingly, it could be concluded that level (B;) scems to give the
highest values of nitrogen content in the two seasons.

The interaction between mineral and biological nitrogen:

In the two scasons, unfertilized treatment (M, x B,) gave the least value
of nitrogen content in any given month. Fertilization with mineral nitrogen
aloneftreatments (M; x B;) and (M; x B))]increased nitrogen content as compared
with the unfertilized treatment. However, in most cases, the difference between
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the above two treatments was not significant especially in the second season.
Biological nitrogen alone [treatments (M; x B;), (M, x B;) and (M; x By)]
increased nitrogen content graduaily as the rate of biological nitrogen increased
up to 100 m¥/plant [treatment (M, x B;)]. However, more increase in the rate of
biological nitrogen [treatment (M, x B,)] tended to reduce nitrogen content in any
given month except in July in both the two seasons.

Other combinations in both the two seasons, gave higher values than
those of the above two sets of treatments, For instance, under the second and third
levels of mineral nitrogen, increasing the level of biological nitrogen up to 200
mi/plant increased nitrogen content in leaf blade. However, this trend varied
slightly from month to month in both the two seasons,

Therefore, it scems that fertilizing with mineral or biological nitrogen
alone increased nitrogen content in leaf blades, However, more increase in
nitrogen comntent was obtained by combining mineral & biological nitrogen
especially by treatments [(M; x B3) &M, x By)].

1-2 Nitrogen in leaf petioles:

Results in Table 3 show that nitrogen content in leaf petioles was
affected considerably by levels of mineral and biological nitrogen fertilization
and their interaction in the two seasons.

Effect of mineral nitrogen levels:

In the two seasons, level (M,) gave the least values in any given month.
On the contrary, the medivm nitrogen level (M:) gave the highest values of
nitrogen content in July. However, in August & September, levels (M&M;) gave
the highest values for nitrogen content. At the end of the growing season
{October), level (M) gave the highest value for nitrogen content.

Thus, it seems that the medium level of mineral nitrogen(M,) may be
promising than other levels for increasing nitrogen content in leaf petiole.

Effect of biological nitrogen levels:
In the two seasons, level (B;) gave the least values of nitrogen content
in any given month except in October in the second season.

In the first season, icvels (B: & B,) gave the highest values of nitrogen
content in most months.

In the second season, levels (B, & Bs;& By, gave similar values of
nitrogen content in the first half of the growing season (July & August), However,
in Scptember & October, level (By) gave the highest values for nitrogen content.

Accordingly, it could be concluded that level (Bs) gave the highest
value of nitrogen content in the two seasons. Reducing or increasing the levels of
biological nitrogen (B; & By, almost gave more or less sintilar values but these
values were lesser than that of level (Bj).
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The interaction between mineral and biological nitrogen:
In the two scasons, unfertilized transplants [treatment (M, x B;)] gave
the least value of nitrogen content.

Fertilization with mineral nitrogen alone [treatments (M; x B,) &(M; x
B,)] increased nitrogen content compared with unfertilized treatment (M; x By).
However, treatments (M; x B,) &(M, x B)) gave similar values in most cases.

Fertilization with biological nitrogen alone[treatments M, x B,), (M, x
Bs) and(M, x B,)] stimulated the increase of nitrogen content and treatment (M, x
B,) gave high nitrogen content in most months in the first season. In the second
season, all the three biological treatments gave similar response.

Other combinations gave variable results in the two seasons. In the first
season, the highest values were obtained by treatments (M; x B,) and (M, x B3) in
July & (M, x B;) in September and QOctober and treatment (M; x B3) in August. In
the second season, treatment (M, x By) in July & September, treatment (M, x B)
in August, and treatment (M; x B;} in October gave the highest values.

Consequently, it seems that under the medium and high level of mineral
nitrogen [(M;) & (M;)] increasing the level of biological nitrogen up to 100
ml/plant tended to increase nitrogen content in leaf petioles.

In conclusion, results of nitrogen content in blades and petioles of
feaves in the two seasons proved that fertilizing with mineral or biological
nitrogen alone increased nitrogen content in both the two organs of the leaf.
However, more increase in nitrogen content was obtained by combining mineral
& biological nitrogen especially treatment(M; x Bs).

Dhillon et al. (2002) found that nitrogen in the petioles of Perlette
" grapevines was increased with increasing mineral nitrogen levels.

2. Effect on phosphorus content in blades and petioles of leaves:

Results in Tables 4 & 5 indicated that phosphorus content in leaf blades
of untreated plants ranged between 0.110 and 0.150% with an average 0f0.124%
in the first scason and ranged between 0.110 and 0.142 % with an average of
0.123% in the second scason. The analogous percentages for leaf petioles ranged
between 0.120 and 0.150%. with an average of 0.134& in the first season and
ranged between 0.125 and 0.145% with an average of 0.134% in the second
season. This Phosphorus content varied from season to season and leaf blades
tended to have slight lower values than those of leaf petioles.

Similar results were obtained by Mattheou ef al. (1994) who found that
phosphorus concentrations in petioles were always higher than those in blades.

On the contrary, Saayman and Lambrechts (1998) reported that, leaf
blades of Barlinka table grapes had significantly lower concentrations of all
nutrients analysed except nitrogen and phosphorus,
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Table (4) : Effect of mineral and biological nitrogen fertilization on phosphorus content
{%) in leaf blades of Thompson Seedless grape transplants during 2001 and

2002 seasons,

Treat of Treatments of Mineral nitrogen (g N /plant)

Bio. N¢ July August September October
U0} My S M) Mean M) SM) JKM) Mean  OM) SM) IOM) Mean  OM) SM) H(M) Mo

2001 season

0150k 0.166i 0.158) 0.1580°  0.110k 0.170h 6.130) 01370 0§61 013%6h 0156 0.136C 01Xy 0114 axf o11D
50 (B;) 0.166i 0.184h 0.224d 0. 091C 0150  0.222f 0.264b 0.212C 0.176fF 0.2280 0.242a 0.215AD 0.140¢ 0.204 000 0.181C
}00(8,) 0.192g 0.196f 0.278a 02228 0.174g 0.242c 0.244¢ 0.2208 0.196¢ 0.218c 0.226h 02131 0.160d 0.193b 0208a 0.188B'
:GO(B.) 0.200e 0.246b 0.238c 0.218A° 0.238d 0.272a 0.23Ce 0.247A° 0.218¢c 0.230b 0204d 0.217A° 0.196b 0.208a (.184c 0.19%A°
Mcan 0.177C 0.198B 0.225A 0.168C 0.227A 02178 0.176C 0.203B 0.207A 0.154B 0.181A 0.181A

2002 season

0 (B 0.122g 0.166d 012 0.153B° 0.142j  0.182g 0.152i 0.159D° 0.118¢c 0.144d 0.140d 0.134C
50 (B;) {0.156f 0.200c 0X0a 0.199A° O0.190f 0.204¢ 0.244a 0.2138° 0.142d 0.204b 0.206b 0.184B° 0.140d 0.180b 0.200a 0.173B
LU (D)) i0. 180 GM0a 0.190al ,203A° 0.166k 0224c 02124 0.201C° O.1B4c 0.200b 0.1%80¢ 0,188  G.154c 0.196a O EROb 0.176H
200(B,) j0.204kx: 0.220b 0.200c G208A° 0.236b 0.246a 0.222c 0.235A 0.200b 0.2303 0.200b 0.2(0A°  0.194a 0.200a 0.170b 0.188A
Mean 30.167B 0.207A 0.200A 0184C 0.214A 0.208B 0.161C 8,1954 0.1828 0.150B 0.1%A 0.169A

* Biological nitrogen = nitrogen fixation hacteria { Azotobacter chroococciumy).

In each month in each scason, means of each of mineral nitrogen, biological nitrogen levels or their interactions having the same
letters are not significantly different at 5% kvd

0 (By)

0.110f 0.128¢ 0.124¢ 0121

Table (5). Effect of l_nineral and biological nitrogen fertilization on phosphorus content
and (%) in leaf petioles of Thompson Seedless grape transplants during 20t

2002 scasons.
Treat of Treatments of Mineral nitrogen (g N / plant)
Bio. N*
(aliplant) July August September October

O(M_ S(MD._10(M) Mean (M) S(MI_ 10(M3) Mo oM S(M) I(M) Mo 0(M S(M) 10M)_ M
2001 season

0 (By) |0450 0.180 0.140 0.156 0.120 0.140 0.140 0133 0135 0150 0120 QI35 013 0120 0130 0416

50 (B} [0.18% G.1%0 0150 0178 0.160 0200 0165 &.I7% 0085 0200 0160 0185 0155 0130 0.165 0450

100(B;))(0.i%0 0§75 0.160 0171 0170 0185 0475 0177 0195 0.180 050  QUT5 0190 G140 0170  0.166
200(BJ) {0170 0215 0.240 0208 0.175 0210 0480 0185 0210 0225 0230 0322 0185 0200 0:190 9:191
Mesn [0.71 0.1%0 0178 0.156 0.183 0.165 0.181 0.188 0165 0.165 0147 0.16)

0 (B)) |0.13¢ 0155 0160 0.148 0135 0.145 0160 D146 0145 0153 0185 0161 0125 O0.ASH 0060 0145
56 (B;) |0.140  0.145 0.140 0341 0175 0180 Q190 0181 CI85 0205 0185 Q191 0150 0.160 o.no U‘lﬂ)
100(B;) 10215 0.195 0.1%0 0200 0.160 .90 0190 0.18¢ 0495 0.1%0 045 0193 0175 ¢i90 0-190 o'ms
200(B,) {0.165 0.185 0.22¢ 0.190 0.210 0213 0210 02N 0495 0230 0220 Q2S5 0190 0.195 0i185 u.no
Mean [0.162 0170 0.177 0.170 0.182 0.187 0.180 0195 019 0.160  0.174 0,176 '

* Biological nitrogen = nitrogen fixation bacteria { Azosobacier chrogcoccum).
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2-1 Phosphorus in leaf blades:

Results in Table 4 show that phosphorus content in leaf blade was
affected significantly by levels of mineral and biological nitrogen fertilization and
their interaction

Effect of mineral nitrogen levels:
Tn the two seasons, the low nitrogen level (M) gave the least significant
values in any given month during the growing season.

In the first season, the highest significant valucs of phosphorus were
obtained in July & September by level (M;) and by level(My) in August.
Nevertheless, similar values were obtained by the two above levels in October.

In the second season, the high value was obtained by level (M,) in any
given month during the season followed in decreasing order by those of levels

(M) and (M;)respectively.

Therefore, it scems that mineral nitrogen increased phosphorus content
in leaf blades and level (M;) may be promising in this respect.

Effect of biological nitrogen levels:

Tn the two seasons, level B, gave the highest significant value of
phosphorus content followed in decreasing order by those of levels B;, B; and By,
respectively. This was true in any given month except July in thie second scason,

Therefore, it secras that phosphorus content was gradually increased by
increasing the level of biological nitrogen up to 200 ml/plant (level B,).

- The interaction between mineral and biological nitrogen:

In the two seasons, unfertilized transplants [treatment (M, x B,)] gave
the lowest value of phosphorus content in any given month expect in October in
the first season.

Fertilizing with mineral nitrogen alone jtreatments(M, x B;) and (M; x
B,}] increased phosphorus content compared with unfertilized transplants
[treatment (M; x B))]. Treatment (M; x B,) gave the highest values of phosphorus
content in (July & August) of the first scason and in all months in the second
season except July,

In the two seasons, ferilizing with biological nitrogen aloneftreaiments
(M, x By), M, xBs) and (M, x By)] increased phosphorus content compared with
unfertilized plantsjtreatment (M; x By)]. In most cases, values were gradually
increased by increasing the level of biological nitrogen. In other words, the
highest values were obtained by treatment (M, x By).

Reparding other combinations, it is observed in the two scasons that
under the second and third levels of mineral nitrogen, increasing the level of
biological nitrogen up to 200 ml/plant increased phosphorus content. However,
this trend varied slightly from month to month in both the two seasons.
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Patel and Chadha (2002) found that the increase in level of N (1000g
urea/vine) resulied in decrease in P concentration after an initial increase with
lower doses (250 and 500 g ureafvine).

2-2 Phosphorus'in leaf petioles:

Results in Table 5 show that phosphorus content in petioles was
affected considerably by levels of mineral and biological nitrogen fertilization,
and their interaction in the two seasons.

Effect of mineral nitrogen levels:

Phosphorus content seems to be stable in leaf petioles during the two
seasons. However, in the first season, level (M;) gave the highest values of
phosphorus content in any given month except in October.

In the second season, level (M) tented to give slight higher values than
those of level (M) in any given month. Conversely, level (M) gave the least
value of phosphorus content in any given month during the two seasons.

Thus it scems that during the two seasons, mineral nitrogen increased
plosphorus content and levels M, & M; gave more or less similar values but these
values were higher than that of level (M;).

Effect of biological nitrogen levels:

In the two scasons, the least value was obtained by level (B:) in any
given month except in July in the second season. However, phosphorus content
was increased gradually as the biological nitrogen increased up to 200 ml/plant
(level B,). This was true in any given month except July in the second season.

The interaction between mineral and biological nitrogen: _
In both the two seasons and in most months, unfertilized transplants
[treatment (M, x B,)] gave the least values of phosphorus content.

In both the two seasons, fertilization with mineral nitrogen alone
[treatments (M, x B,) & (M, x B,) ] increased phosphorus content in most months
in the first scason and in all months in the second season.

Biological nitrogen alone [treatments (M; x B;),(M, xB;) & (M, xBy) ]
gave similar response but their values were higher than that of unfertilized
treatment (M, x B,). However, in most months treatment {M, x B,) gave the
highest values especially in the second season.

Other combinations in both the (wo seasons, showed that under any
given level of mineral nitrogen, increasing the level of biological nitrogen up 1o
200 ml/plant (level B,) increased phosphorus content.

Conscquently, it could be concluded that duringsihe two seasons,
treatment (M; x By} and (M; x By) gave the highest values of phosphorus content
in petiolcs.
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Generally, results of phosphorus content in blades and petioles of leaves
proved that biological fertilization alone increased phosphorus content than
mineral fertilization alone and combining mineral with biological nitrogen
fertilization showed more beneficial effect on phosphorus content in leaf blades
and petioles especially treatments(M; x B,) and (M; x B,).

3. Effect on potassium content in blades and petioles of leaves:

Results in Tables 6 & 7 indicated that potassium content in leaf blades of
untreated plants ranged between 1.24 and 1.62 % with an average of 1.43% in the
first season and ranged between 1,21 and 1.33 % with an average of 1.26% in the
second season. The analogous values for leaf petiole ranged between 1.65 and
1.87 %. with an average of 1.62% in the first scason and ranged between 1.25 and
1.64 % with an average of 1.47% in the second season. This means that potassium
content varied from season to season and leaf petiole has slight higher values than
those of leaf blade.

In this respect, Albert (1942 ) proved that the potassium content of the
leaf petioles reflected the potassium status of the vines better than that of the leaf
blades. On the other hand, Bavaresco and Fogher (1996) reported that the positive
and significant correlations between the blade and petiole concentrations of
nitrogen and potassium support the possibility of checking the nutritional status of
grapevine by assaying either the biade or petiole.

Potassium content (Tables 7& 8) varied from month to month and the
values in leaves collected in July or August were higher than those developed
later and sampled in September and October. This trend was the same in the two
SCAsons.

3-1 Potassium in leaf blades;

Potassium content (Table 6) was affected significantly by levels of
mincral, and biological nitrogen fertilization and their interaction in the two
scasons

Effect of mineral nitrogen levels:

In the two seasons, level M, (0g N/plant) gave the least significant value
in amy given month except October in the first season and in July the second
season. Whereas, the medium level (M;) gave the highest significant value for
potassium content in any given month except July & August in the first scason.
The high nitrogen level{M;) gave lower values than those of the preceding level,

Thus, it seems that the second level of mineral nitrogen (level M,) gave
the highest value of potassium content in lcaf blades in the two seasons.

Effect of biological nitrogen levels;

In the two seasons, the least significant value of potassium content was
obtained by level (B,). On the other hand, fertilizing with level By (100 ml/plant)
gave the highest significant value in blades in any given month. Intermediate
values were obtained by levels B; and B, which gave more or less similar values
int all months,



Effect Of Mineral & Biological N Fertilization.......... 1359

Table (6) : Effect of mineral and biological nitrogen fertilization on potassium content
(%) in leaf blades of Thompson Seedless grape transplaots during 2001 and

2002 seasons.

Tecat of Treatments of Mineral nitrogen (g N /plant)

Bio. 1? July August September October
PO XV (M) Mem OMY  SMD 1AM) Mem M) SM) I0M) Mem M) XMy IAM) Man

2001 season

0 By} | 1620 174h L7Ihi 169CT  150g  103h 153g 139D 124 L76g 1800 160D 134k ldag 151 L4
SO(B;) | 185F 259 200de 2ISA'B 176 132¢ 220c  1.93B° 184c 193d 8% 188B° 1T7le 182d [48fz 1678
100(By) | 2014 18ICh 28la  2.21A° 197 2320 234b  LIBA' 199 252a 1.86e 232A° 2.06a [192c L5 LBIA
200(B,) | 247c 190cf 1820g 2068 165F 235b 156 1.8SC  144i 242b  167h  184C 1S 2000 188cd LB0A
1.998 2.01AB 2.09A 17218 L96A L9IA 163C L16A 130B L65B 1.80A 1.60C

2002 season

4] (B') 1.25i 1.52h 1.53h 1.43C° 133 1.62h 1.62h L52C 121p 1450 1 70e 145D 125h 150 163c 146D
50 (B:) 1.89% 2tlc 1.69f 1.90B  1.92d 2.06c 1.78F 1928 153 1.73c |64e 1.63C" 150 1.700 142  1.54C
100 (By}203d 2242 203d  210A° 163h  224a 205c 1974 2.00c 2392 192d  ZIBA  181b 1992 1.73¢  L8SA
200(B,) |202d 2.14b 1.62g 1.93B" 183 2186 172 1318 1.58g 2.11b 1.53h L1740 151f 199 L6%d 1.730
Mean 1.80R 200A L1LT2C 1L68C 203A 1798 1.58C 1.%2A 1.70B 1.54C 1.30A 1.61B

* Biological nitrogen = nitrogen fixation bacteria ( Azotobacter chroococcum).

In each month in cach season, means of each of mineral nitrogen, biological nitrogen levels or their interactions having the

same letters are not significantly different at 5% level

Mean

Table (7): !ﬂffect of mineral and biological nitrogen fertilization on potassium content(%a
in leaf petioles of Thompson Seedless grape transplants during 2001 and 200

seasons.
Treat of Treatments of Mimeral nitrogen {g N/ plant)
Bio. N*
(ptant) July August September October
e L QUMY SCMQ) IO(M) Miewn  O(MD S(MD_ I0(M) Mean  O(M) S(M) 100M)  Mean | G{M) S(MD) 10MY  Mea
2001 season T
0 (B 165 146 135 149 186 184 124 185 187 |48 199 178 182 130 158 187
50(By) |186 1356 116 153 209 18 192 19 206 161 202 191 176 190 19  r87
W00B))tIs 170 134 146 213 234 200 208 162 195 203 187 b5 197 186 L0
200(B) 166 1435 159 157 239 201 18 209 205 204 156 LS8 213 160 149 L4
Mean (163 154 136 291 196 176 19 177 Lo 152 16 172
2002 season
0 @) has 130 145 133 148 161 163 LST 164 162 174 167 150 15B 165 1.3
S0 (B) [t 143 123 as 188 201 173 1.8 191 203 177 1.90 188 197 171 186
100(By) (190 1.9 140 176 195 242 180 199 19 214 203 102 200 199 199 19
2008y 1% 197 182 L83 100 199 169  LE® 203 204 149 192 F98 199 IS8  Lat
Mean |L71_ 167 143 18 19 1 187 19 1.8t 184 L8R L7}

* Biological nitrogen = nitrogen fixation bacteria ( dzotobacter chroacoccium).
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From the aforementioned results, it seems that tevel (B;) gave the
highest value of potassium content in leaf blades in the two seasons.

The interaction between mineral and biological nitrogen:
In the two seasons, unfertilized transplants (M; x B,) gave the lowest
values of potassium content in all months expect August in the first season.

Generally in both the two seasons, mineral nitrogen alone[treatments(M,
x B)) and (M, x B,)] increased potassium content compared with unfertilized
transplants [treatment (M, x B,)]. However, treatment (M; x B,) gave the highest
values of potassium content in any given month except in July in the first season.

In the two scasons, biological nitrogen aloneftreatments (M, x B2),(M, x
B;) & (M, x By) ] increased potassium content gradually as the rate of biological
nitrogen increased up to 100 ml/plant [treatment (M, x B;)]. However, more
increase in the rate of biological nitrogen {treatment (M; x B,)] reduced
potassium content in any given month ¢xcept in July in the first season and in
August in the second season,

Other combinations, in both the two seasons, proved that combining
mineral with biological nitrogen created a stimulative effect on potassium content
than fertilizing with ¢ither mineral or biological nitrogen. The highest value was
obtained by treatment (M; x B;) especially in the second season.

Therefore, it seems that mineral nitrogen alone gave lower values than
those of biological nitrogen alone and combining mineral with biological nitrogen
induced more increasc in potassium content and treatment (M: x B;) gave the
highest values of potassium content in leaf blades in the two scasons.

3-2 Potassium in leaf petioles:

The effect of mineral and biological nitrogen fertilization and their
interaction on potassinm content in leaf petioles in 2001 and 2002 scasons are
presented in Table 7. '

Effect of mineral nitrogen tevels:

In the first season, potassium content seems to be affected considerably
by mineral nitrogen levels. The first level (M;) gave the highest values of
potassium content in all months but levels (M;) and (M;) gave more or less
similar values,

In the second scason, it is observed that the highest values were
obtained by level (M;) in any given month during the growing scason except in
Hhly. On the contrary, the high nitrogen level (M) gave the least values of
potassium content in any given month.

Therefore, the obtained results proved that the high mineral nitrogen
tevel (M) tended to decrease potassium content than other levels [(M;) or (M2}
This was true in the two seasons. On the other hand, level (M,) and (M;) gave
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contradicting results in the two seasons where level (M;) gave the highest values
in the first season and level (M) gave the highest values in the second season.

Effect of biological nitrogen levels:

In the two seasons, the least value was obtained by Ievel (B,). However,
different levels of biological nitrogen behaved similarly in the first scason and
gave higher values of potassium content than level (B;) and the highest values
were obtained by level (B;) except in August.

In the second scason, the highest values were obtained by level B; in any
given month except in July.

Consequently, it scems that levels (B;) & (B;) almost gave the highest
values of potassium content especially in the second season.

The interaction between mineral and biological nitrogen:

In the first s¢cason, fertilizing with mineral nitrogen alone[treatments(M;
x B,) and (M; x B))] decreased potassium content as compared with unfertilized
treatment (M, x B;). In the second season, the same treatments gave more or less
similar values as that of unfertilized treatment.

Fertilization with biological nitrogen alone[treatments (M; x Bz),(M, x
B3) & (M x Bylincreased potassiut content in leaf petioles and in most cases
treatment (M, x Bygave the highest values of potassium content in the first
scason. In the second scason, fertilization with treatments (M; x B;) & (M, x By)
gave similar valucs but these values were higher than those of treatments (M, x

B)) & M, xB,]

Other combinations in both the two seasons showed a slight cffect on
potassium content in all months. For instance, in the first season, all combinations
gave variable results. However, treatment (M, x B,} always gave the high values
in all over the growing season.

In the second secason, treatment (M; x B;) gave the highest valucs of
potassium content in any given month during the growing scason except in
October.

Therefore, it could be concluded that potassium content was affected
considerably by different treatments. Minera!l fertilization alone tented to decrease
potassium content while biological fertilization atone increased potassium content
more than those obtained by mineral fertilization alone, However, combining
mineral fertilization with biological fertilization induced slight or no increase in
potassium content when compared with biological fertilization alone.

In this respect Ahmed et ¢/, (2000) indicated that N application did not
affected K % in petioles significant. On the other hand, Dhillon er al. (2002)
found that potassitm content in the petioles of Perlette grapevines was increased
with increasing mineral nitrogen levels. -
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4 Effect on iron content in leaf blades:

Results in Table 8 show the effect of mineral and biological nitrogen
fertilization and their interaction on iron content in leaf blades in 2001 and 2002
seasons. Generally, iron content in leaf blades of unfertilized transplants ranged
between 81.7 and 92.3 ppm with an average of 86.6 ppm in the first season and
ranged between 88.7 and 96.7 ppm. with an average of 91.5 ppm in the second
scason. This means that iron content in Ieaf blade varied slightly from season to
Season.

Effect of mineral nitrogen levels:

In both the two seasons, iron content was not affected significantly by
mineral nitrogen levels except in July, However, level M; tended to give the
highest values of iron content when compared with any other level in any given
month in the two seasons except in July.

Therefore, it seems that different ievels of mineral fertilization had small
effect on iron content although level (M,) gave the highest vatue of iron content.

Effect of biological nitrogen levels:

In the two seasons, level B, gave the least value of iron content in any
given month during the growing seasons except in July in the first season and in
October in the second scason.

Iron content was affected significantly by levels of biological nitrogen
except in August in the first season and July & August in the second season.
However, in the first season, level B; gave the highest values of iron content in
July & September but level B, gave the highest values in Avgust & October.

In the second season, level By and level B, gave the highest values of
iron content in July & August and Scptember & October respectively.

Therefore, resulis proved that the level of biological nitrogen affected
iron content in leaf blades and levels B;& B, gave the highest values of iron
content in the two seasons,

The interaction between mineral and biological nitrogen:
In the two scasons, unfertilized transplants [treatment (M, x B,)] gave
the least values of iron content in any given month.

Generally, in both the two scasons, fertilization with mineral nitrogen
alone [treatments (M: x B)) &(M; x B,)] increased iron content compared with
unfertilized treatment (M, x B;). However, in most cases the differences between
the above mentioned treatments were not significant,

Biological nitrogen alone[treatments (M; x By), M, x By) and (M, x B.)}
affected iron content slightly although in most cases treatment (M; x Bs) gave
slight higher values than other biological nitrogen treatments. This was true in the
two scasons.
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Other combinations gave variable values in the two seasons whereas, the
highest value was obtained by treatment (M; x B;} in the first season except in
July. However, in the second seasom, it was hard to recognize a particular
treatment since most combinations gave more or less similar values.

Therefore, it is clear that all treatments tended to increase iron content
in leaf blade as compared with unfertitized plants especially when combining
mineral with biological nitrogen but it is hard to determine a particular treatment
in this respect.

5. Effect on zinc content in leaf blade:

Results in Table 9 show the effect of mineral and biological nitrogen
fertilization and their interaction on zinc content in leaf blades in 2001 and 2002
scasons. Generally, zinc content in leaf blades of unfertilized plants ranged
between 57.0 and 61.0 ppm with an average of 59.5 ppm in the first secason and
ranged between 59.7 and 65.1 ppm with an average of 62.6 ppm in the second
season. Thus it seems that zinc content in leaf blade was siable in the two seasons.

Effect of mineral nitrogen levels:

In both the two seasons, zinc content was not affected significantly by
mineral nitrogen levels except in October. However, the different levels of
mineral nitrogen gave similar values.

Effect of biological nitrogen levels:

In both the two seasons, zin¢ content seems to be affected significantly
by biological nitrogen levels, Zinc comtent was gradually increased as the
concentration of biological nitrogen increased up to 100 mi/plant (level By).
However, more increase in biological fevel (B,) gave the highest values of zinc
content but without any significant difference between the above two levels
except in October in the first season.

The interaction between mineral and biological nitrogen:

Generally in both the two scasons, transplants fertilized with mineral
nitrogen alone [treatments(M, x B,) and (M, x B;)] had similar effect as that of
the unfertilized plants [treatment (M, x B,}]. However, [irecatments(M, x B,) and
(M: x B,)] gave the highest valucs when compared with those of treatment {M; x
B}

Fertilizing with biclogical nitrogen alone[treatments (M, x B;),(M, x B;)
& (M, x By) ] in both the two seasons, increased zinc content gradually as the rate
of biological nitrogen incrcased. Almost the highest values were obtained by
treatment (M, x B,).

Other combinations, gave variable resuits in the two seasons. However,
it is clear that zinc content was increased by combining any level of mineral
nitrogen with levels B; & B, of biological nitrogen.
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Table (8): Effect of mineral and biological nitrogen fertilization on iron content(ppm)
in leaf blades of Thompson Seedless grape transplants during 2001 and 2002

seasons.
Treat of Treatments of Mineral nitrogen (g N/ plant)
Biv. N*
mllanty July August September October
_10M} S(Mp) 10(M:) Mean O(M) _S(Mp)_ 10(M) Mean  O(M) S(Mp 10(M)  Mean  O(Mp S(M) 100M)  Mem
2001 season
0 (B)) |522¢ 11380ei0dloc 10048 B1.7a 969 864a B83A° 890d 3994 900d 89.6C 923bd B3 0e £7.0de B7.4C
50 (B) [398de 103.50¢ 107 S0c 100,38  104.8a 80.0a 884a 9LIA" (04.7ac 1063 91.6cd 10098 98.3ab 102 90.0c-¢ 96.80
100{By)} 1302 123.6bd 166,02 139.94°  81.5a 108.6a 7792 §9.3A° 99.2b-d 1i82a {133ab 11024 91.7b-d 1053 [04.02a 100.3A'
200{B,) [124.26d 105 302 158,10 129.24°  95.1a 97.6a 3172 915A" 10B4d 104.5ac 110.0ab 107.64 102.7a 97.3ac 10378 10LZIA
Mcan [106.9B 11163 133,94 90.8A 95.8A 83.6A 160.3A 104.7A 1012A 96.3A  96.9A 96.2A
2002 season
0 (B,) {9006 948ab §74b 90.7H 96.7d¢ 102.7bc 94.5de 98.0B° B3 7ab B7.6ab T78b 8478 90.7ab 90.0db 0|k 93.6AB
50 (B;) [94.6ab B7.4b 1134a 985AB 1025« 121.6a 87.0¢ MASAD 93.2ab 91.03b $07b 8838 97.1ab 96.4b 306b 91.4D°
LHB,) [101.% 1034 10655 104.0A° 1192 105.6ad 103.5¢ J09.4A 859ab 91.5ab 94.4ab 90.6B° 102.7ab HR Zb 01Zb 104.0A'B
200(8,) [36.4b  104.74 98.3ab 96.5AB°  110.2d 100.40¢ 115.8ac J08.8A 101.8b 12322 97.9ab 107.6A° 96.8ab 115.1a W00kb 106.3A°
Mean [93.2B 97.6AB 101.4A 107.3A 107.6A 100.2B 924A 9BIA STTA 96.8A N2.da 973A

* Biological nitrogen = nitrogen fixation bacteria ( Azofobacter chroocoeccum).
In each month in each scason, means of each of mineral nitrogen, biclogical nitrogen levels or their interactions having the same
letters are not significantly different at 5% levd

Table (9): Effect of mineral and biological nitrogen fertilization on zinc content (ppm)
in leaf blades of Thompson Seedless grape transplants during 2001 and 2002

Seasons.

ieat of ' Treatmenis of Mineral nitrogen {g N / plant)

b L]

s July August September October

m

O(M)_S(M)_10(M) Mean __ O(M)_ 5(M) I0(M) Mean _O(MQ_S(M) 10(M)_ Mean_0(M) 5(M) 100 _Mom

2001 season

0 (B |610c 383c 662cc 618C  $9.2de 6370c S67c 59.9C 607 5By bdTeg 6LIC S70e S9.Mk 600G $B.3C

50 (By) [628de 784ac TI0b¢ 7078 6548d 64.3bc 66.bd 6558 660cf 65.0dg 6TIbf 663B 612cc 688: 680bc 66.7H

100(B.)){8482 757a< 839ab BL5A  698bc 723b 8092 TIA ThOs<c 7562 T76a TA4A 66.0b-d 73Tb 6IShc 69.5B

200(B,) |81.5ab 8502 8505 $4.5A  843a B03a 702bc YEIA Td6ab Tlac 730ad 7I6A TM2ab 780a T00be 74.1A

Mcan |[725A T46A 76.3A 69.TA TDIA 68.6A 6TBA G8IA T0.6A 65.1B  69.8A 66.9AH
2002 season

O (B {651a 613a 6354 643B  6l4b 621b 6226 GLIB Gdlec 607 623 G24C  9Te 593 620k 60.3C

S) (B,) [69.6a 7763 6944 7T12AB 6236 69.5ab 672ab 663B G2Edc 700ab T07al 678 G317 68w O7Uc 663

100¢B,) [60.9a ®31a 212 T6IAB  T64n 7632 702ab T43A 67254 708ab 70 Bab 69.6AD  680c 7L 78 Tab TIA

2003, 7700 5092 972 T9IA T60a 755 TB3a T6SA 7262 T1%b 67%ac T0SA  730a  T1.Td 640k TI2A

Mean [682A 76.5A T49A 69.0A T094 69.5A 66.7A 664A 6794 6618  6T8A LD

* Biological nitrogen = nitrogen fixation bacleria { Azetobacter chroncoccum}
Ir: each month in each season, means of each of mineral nitrogen. biological nitrogen levefs or their interactions

iders are not significantly different at 5% kewd

having the same
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Conscquently, it is observed that mineral nitrogen alone gave low values
of zinc content as those of the unfertilized transplants in the two seasons. On the
contrary, biological nitrogen alone especially the high levels (B; and B,) or other
combinations specially [treatments (M, x B3), (M2 x By), (M; x B;) and (M; X
B,)] created more increase in zinc content. In other words, combining mineral
with biological nitrogen fertilization showed more bencficial effect on zinc
content in leaf blades.

6. Effect on manganese content:

Results in Table 10 show the effect of mineral and biological nitrogen
fertilization and their interaction on manganese content in leaf blades in 2001 and
2002 seasons. In general, manganese content in leaf blades of unfertilized plants
ranged between 20.7 and 21.9 ppm with an average of 21.2 in the first season and
ranged between 20.5 ppin and 23.8 ppm with an average of 22.0 ppm in the
second season. Thus it is clear that manganese content was constant in the two
SEAsOnS.

Effect of mineral nitrogen levels:

In both the two seasons, manganese content was affected significantly by
mineral nitrogen levels except in August & October in the first season and July in
the second season. However, the medium and high mineral nitrogen levels (M; &
M) gave the highest values for manganese content without any significant
difference between them in both the two seasons. On the other hand, level (M)
gave the least value of manganese content.

Effect of biological nitrogen levels:

In the two seasons, level (B,) gave the least values but level (Bs) gave the
highest value of manganese content. This was true in any given month except in
September in the second season. On the contrary, levels B; and B, gave iower values
than that of the preceding level without any significant difference in most cases.

Therefore, it scems that level (B;) gave the highest value of manganese
content in the two scasons.

The interaction between mineral and biological nitrogen:
Generally in both the two seasons, unfertilized transplanis [treatment
M, x B;)] gave the least values of manganese content.

Fertilizing with mineral nitrogen alone {treatments (M; x B,) &(M; x
B,)] had no promising effect on manganese content where all values were more or
less similar to those of the unfertilized treatment (M, x B,).

Fertilizing with biological nitrogen alonctreatments (M; x By) & (M, x
B;) and (M; x B,)] increased manganese content and the highest values were
obtained by treatment (M; x B,) in the first season. However in the second
season, the highest values were obtained by treatment (M; x Bz) but mere
increase in the rate of biological nitrogen tended to reduce’manganese content
except in July.



Table (10): Effect of mineral and biological nitrogen fertilization on manganese content

(ppm) in leaf blades of Thompson Seedless grape transplants during 2001 and
2002 seasons. '

99¢€1

Treat of Treatments of Mineral nitrogen (g N / plant)

Bio, N*

) July August Septermber October

O(M)_S(M)_10(My) Mean  G(M)  S(M) 10(M) Mean O(Mp 5(Mp I0(My) Mean 0(M) 5(My 10(My) Men

2001 season

0 (B)) [207d 243cd 213d 221C° 219 228 216b 22IC 207 224de 24.6c-e 22.6C 2147 22.5ef 22.2ef 22.0C

50 (B;) {24.7c4 24.7cd 32.6ab 27.3B 2456 23.8b 3192 267B 25.6b-c 25.8b-e 33.2ab  28.2B 28.0b-d 24.8bf304ac 27.78

100(B;))}|3092-c 37.0a 32.7ab 33.5A 3302 3232 32]a 32.5A 3122 328ab 3432 3284 3l4ab 3392 300a 3LBA

200(B,) [30.82-c 3472 27.d 309AB  259b 3482 262b 2908 289ad M6a 3l7ac 317AB 26.1b-d 3452 265c-¢ 29.7B

Mean |[268B 30.2A 28.5AB 263A 1284A 28.0A4 26.6B 28.9AB 31.0A 2724 28.9A 27.3A
2002 season

0 (B [23.8d 27.4bd 223d 245B 227 23.6c 240c 234B 208 2l3cd 214cd  212B  205f  22.4df 20.9¢f 21.3C

50 (B) {23.2d 33dac 282bd283B  255bc 31.7ab 2942 289A 294b 32ab 364a  323A 26.7b-d 284ic 31.4ab 28.8B

100(B;) |34.62b 30.86d 4l.1a 3554  235c 32lab 31.9ab 2924 26.8b-d 313ab 3702  3L7A 25.9cc 354a 36.0a 324A

200(B;) [25.2cd 26.3b-d 24.4cd 25.3B  259ac 32.5a 27.2ac 2854 313ab 30.8ab 275bc  29.9A 27.7bc  25.5¢426.4bd 26.5B

Mean [267A 1954 29.0A 244B 30.0A 28.1A 271 28.7AB 30.6A 3528 27.9A 28.7A

v Biological mifrogen = nitrogen Tixation baciena | Azolobacier CRFOOCGLent).,

: ach ¢f mineral nitrogen, biological nitrogen levels or their interactions having the same
letters are not significantly different at 5% kevel 8 ¢ B 8

In zach'month in each season, means of e

P00Z ‘(€)ZF 104 “doyopysopy ‘2§ 13y JO sppuuy
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Other combinations gave variable values in the two seasons, The
highest values were obtained by treatment (M: x B,) in the first scason except in
July and treatment (M x Bs) in the second season except in August but other
treatments gave similar values.

Consequently, it could be concluded that manganese content in leaf blade
was not affected significantly by mineral nitrogen fertilization alone but manganese
content was increased by biological fertilization alone. More increase in manganese
content was obtained by fertilizing with a combination of mineral and biological
nitrogen, This increment was obiained by treatments (M; x B,) and (M; x Bs).

GENERAL CONCLUSION

From the foregoing results, the analysis of nutrient content in mature
leaves of untreated plants showed that the concentration of nitrogen was low in
petioles than that in leaf blades but petioles contained slightly more phosphorus
and potassium compared with leaf blades. So, leaf blades may be suitable to
diagnose nutrients content in grape transplants.

Regarding the effect of mineral and biological nitrogen fertilization on
leaf nutrient content, resuits proved that unfertilized transplants gave the lowest
values for all elements (N, P, K, Fe) except K in petioles and Zn & Mn in blades.
Mineral fertilization alone increased mineral content without any significant
difference between them. Biological fertilization alone increased mineral content
and treatment (M; x B;} gave the highest values of N, K, Fe and Mn in blades. On
the contrary treatment (M; x B4) gave the highest values of P and Zn in leaf
blades & P,K in leaf petioles. So, it could be concluded that inoculation the
rhizosphere with free living nitrogen fixation bacteria (4. chroococcum) did not
only meet a part of nitrogen requirements of transplants but also enhanced the
absorption of other nutrients such as P,K, Fe, Zn, and Mn. Combining mineral
with bioiogical nitrogen gave more increase in mineral content and in most cases
treatments(M; x B;) (M; x By) and (M; x B,) gave the highest values of different
nutrients in lcaves.
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