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ABSTRACT

A pot experiment was carried out in 2001 and 2002 scasons on Thompson
Seedless grape transplants to study the effect of two sources of nitrogen fertilizers
{minecral and biological) on vegetative growth of transplants. The experiment included
three levels of mineral nitrogen (M, =zero, M;=5 and M;=10g N / plant / year)and four
levels of biological nitrogen (B;=zero, B/=50, B;=100 and B,~200ml of liquid culture
of Azotobacter chroococcum). Thus, the study is a factorial experiment in a
randomized complete block design. Generally, in both the two seasons fertilizing with
medium level of mineral nitrogen My(5g N / plant / year) gave the highest significant
values of shoot length, number of leaves, total chlorophyll content and fresh & dry
weights of whole plant. On the other hand, fertilizing with the third biological
nitrogen level (By = 100 ml / plant / year) gave the highest significant values of shoot
length, number of leaves and total chiorophyll content in both the two scasons.
Regarding the interaction in both the two seasons, fertilizing with mineral nitrogen
alone [treatments (M, x B;) and (M; x B))]increased plant growth (shoot length,
number of leaves, leaf area and fresh & dry weights of whole plant) compared with
unfertilized transplants [treatment (M, x B)) ]. On the other hand, fertilizing with
biological nitrogen aloneftreatments (M, x B}, (M, x B;) and (M, x B,) ] increased
plant growth (shoot length, number of leaves, leaf area and fresh & dry weights of
whole plant) compared with unfertilized transplants [treatment (M, x B,) ] and the
promosing biological treatment was (M, x Bs) in the two seasons . When combining
mineral nitrogen with biological nitrogen, higher values were abtained especially
when combining the second rate of mineral nitrogen with any different rate of
biological nitrogen. However, the highest values were obtained by treatment (M, x By)
for shoot length, number of leaves, leaf area and chlorophyll content. Moreover, the
highest values of fresh and dry weights of whole plant were obtained by treatments
(M:x B;) and (M;x B3} In other words, combining mineral with biological nitrogen
created more beneficial effect on vegetative growth than adding any form alone and
the recommended treatment was (M; x B;)

Key words: Thompson Secdless. grape. muneral nitrogen, b:ologlcal nitrogen,
vegetative growth.
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INTRODUCTION

Nitrogen is one of the ¢ssential nutrients for plant nutrition, this fact was
established in 19th century. The presence of nitrogen is most manifest in the
leaves., where amino acids and subsequently proteins are produced from the
carbohydrate synthesized from carbon dioxide and the influence of sunlight.
Nitrogen role in plant nutrition has been recognized to be connected with the
production of vigorous vegetative growth because cells are able to grow from the
additional protoplasm (proteins) produced. Nitrogen is a primary component of
chlorophyll and leaves are usually dark green if they have a sufficiency of
nitrogen and become yellow if they suffer deficiencies. (Follett ef a/. 1981 and
Lowrison, 1993).

Nitrogen is generally applied to plants through mineral fertilization and
organic manuring. However, part of mineral fertilizers used in crop production
escapc to water causing disturbance in the biological balance and contaminate
under-ground water which in turn causes hazardous effects for humans and
animals. (Postgate, 1978).

Recently, research work is oriented to evaluate biofertilization as a new
method for plant nutrition . In biofertilization, some living microorganisms such
as bacteria, fungi and blue- green algae are used to improve soil fertility

(Marschner, 1988).

In this respect, Swarupa (1996), observed that application of
Azospirillum brasilense + phosphobacteria (Bacillus sp.) + VAM fungi
(Gigaspora margarita) significantly increased vegetative growth of the C X R
coffee scedlings.

Sharma and Bhutani (1998)found that, dual inoculation with Glomiss
Jasciculatum and Azotobacter chroococcum produced larger apple scedlings
which had a higher leaf arca. a greater biomass and a higher chlorophyll content
than control .

On the contrary Alwar ef e/. (1994) found that using Azofobacter (N-
fixing) and a commercial biofertilizer formulation (ncluding a phosphorus
solubilizer)id not increase growth of coffee seedlings.

Therefore, it seems that biological fertilization is a virgin field, and more
rescarch work should be carried out to evaluate biofertilizers as a source for plant
nutrition.

. Thus, the main goal of this research is to study the effect of two sources
of nitrogen fertilizer (mineral and biological) on vegetative growth of Thompson
Scedless grape transplants .
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MATERIALS AND METHODS

The present study was conducted throughout two successive scasons
(2001 and 2002) to study the effect of two sources of nitrogen (mineral and
biological) on growth of Thompson Seedless grape transplants (All transplants
were grown in a saran green house, Faculty of Agriculture, Ain Shams Univ.,
Shoubra EL- Kheima, Egypt .

In each scason, one-year-old Thompson Seedless grape transplants were
planted in the first week of February in plastic containers (35 cm in diameter and

30cm in length). One transplant was planted in a container filled with
sandy loam soil (about 22 kg / container).

The soil analysis indicated that the percentage (coarse sand, fine sand,
silt, and clay were 3.7, 81.8, 3.2 and 11.4 %, respectively in the first scason and
70.5, 11.2, 3.4 and 15.0 %, respectively in the second season). Thus, the soil
texture in the two seasons was sandy loam.

Ammonium sulphate (20.5%) was used as mineral nitrogen fertilizer .
Mineral nitrogen treatments included three levels of nitrogen namely (M,=zero,
M;=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 each season .

Biological nitrogen fertilizer involved a mixture of two local strains (L 4
and L ¢) of non symbiotic nitrogen fixers " Azotobacter chroococcum”. This
culture was kindly provided from the Unit of Biofertilizers, Faculty of
Agriculture, Ain Shams University. The biological nitrogen treatments included
four levels of nitrogen biofertilizer, namely (B,=zero, B,=50,B;=100 and
B4=200ml of liquid culture / plant/ year).The concentration of liquid culture was
ca. 16.0 x 10° cell / mt . Before applying biological nitrogen fertilizer and to
secure covering the soil rhizosphere with the bacteria, four holes (each of 15 cm
length x 1.5 cm diameter) were dug in the soil of each pot, then the given amount
of each level was applied to the surface of each pot . All biological nitrogen
treatments were applied in the first week of Aprit in each season.

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

For all plants, phosphorus and potassium fertilizers were mixed with the
soil before planting at a rate of 10 g / plant / year for superphosphate (15.5%
P,0s) and 10 g/ plant / year for potassium sulphate (48-52%K;0).

At planting time in February, stem of transplant was shortened to 2-3
buds. Thereafter, plants were trained to one shoot per plant anq supported with a
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wooden stick. All transplants were irrigated twice every week with tap water at a
rate of one liter per transplant each time,

Growth measurements:-
Planis were measured for length and number of leaves from May to

October at monthly intervals in each season

Two fully expanded leaves from the 5-7th nodes from plant top (Shawky
et al., 1996) were monthly collected (2 leaves from each replicate) from July to
October in each scason. The area of leaf blades was measured by a L] - COR -
Portable area meter, Model L, — 300 . Area was expressed as cm”. In the second
season, the same leaf samples were used to measure total chlorophyll content by
using a SPAD - 502 MINOLTA chlorophyll meter. The SPAD — 502 meter
determines the relative amount of chlorophyll present by measuring the
transmitiance of the leaf in two wave length regions (the red and near-infrared).
Using these two transmittance, the meter calculates a numerical SPAD value
which is proportional to the amount of chlorophyll present in the leaf.

At the end of each seasott {December), the whole plant was taken out
carefully and each of fresh and dry weights of whole plant were determined.

Data cbtained were statistically analyzed by using the analysis of
variance as reported by (Snedecor and Cochran, 1980) . Means were
differentiated by using Duncan's multiple range test at 5 % (Duncan, 1955).

RESULTS AND DISCUSSION

I1- Effect on shoot length:
Results in Table 1 show that shoot length was affected significantly by
levels of mineral, biological nitrogen, and their interaction in the two seasons

Effect of mineral nitrogen levels:

In the first season, level M; (5 g N/ plant / year) gave the highest
significant value of shoot length when compared with any other level. This was
true in any given month during the growing season. On the contrary, increasing
nitrogen rate up to 10 g N/ plant / year) leve! (M;) gave more or less similar
values as those of level M, (0 g N/ plant / year) especially in May, June and July.
However, in the second half of the growing season (August, September and
October) level (M) significantly reduced shoot length than that of level (M, ).

In the second scason, results proved that the medium level (M;) gave the
highest significant value for shoot length in any given month except in May.
However, the high level (M,) gave significant lower values than those of Jevel
(M,) in any given month during the growing season.

Thus, it scems that fertilizing with (he medium level (M:) of mineral
nitrogen (5 g N/ plant / year) gave the highest value of shoot length of Thompson
Seedless grape transplants in the two seasons.



Table ( 1): Effect of mineral and biological nitrogen fertilization on shoot length (¢cm) of Thompson Seedless grape transplants

during 2001 and 2002 seasons .

Ega:’.f Treatments of mineral nitrogen (g N / plant)
(mifplant) | gongy §my 10M3)  Mean OMy MMy 10M3) Mean  Omy) 0 S(My 10M3)  Mean
2001 season
May June July
0 (B 180cd  194c 19.2¢ 189C 440fg  490ef  470cg 467D 6568 84.4b 728 f 7438
50 (B 16.2d 1624 1584 161D 49.0ef  56.0d 432g 494C 690fz 750e 684f  708C
100 (B, 202¢ 26.0b 318a 2604 496¢ 61.0bc  658a 5884 798cd  88.8a 794 cd B2.7A
200 (By 26.6b 26.4b 15.2 d 2278 476e-g  62.0ab 572cd 556 F 82.0bc _ 85.4b 77.0 de SLSA
" Mean 20.3B 22.0A 2058 476C 57.0A $3.3B 74.1B 8344 74.4R
Aug. Sept. Oct. ;
0 (B) |Bi&f 90.0d  90.8d 87.5B 8424 94.0¢ 914¢ 899C 930 99.8de  %52e %6.7C
50 (By |992¢ 104.ab  85.0ef 96.1A° 99.6b 1424 856d  96.5B 10925 1064be. 858 f 100.5 B
100 By |962¢c 1072a 848ef 96.1A°  102.6ab 10842  1002b 10374 Wi6bd  1208a 101.6cd  108.7A°
200 (B) |} 986¢c 1004k 88.4 de 9584 100.2b 100.4b 93.0 ¢ 9798  i0tded 100.6de 1006 o¢ 100.9 B’
Mean 94.0B 100.4A  87.3C 9678  10L8A 92.6C 1023B 10694  958C
2002 season '
May June July
0 B 22,62 22.6¢ 25.8d 23.7¢* 12.4g 56.6d 43,36 47.6C" 50.2f 61.4d 56.8¢ 56.10'
50 (B 33.0ab 33.4a 29.2¢ 31.9A°7 47.0e 58.8cd 44 4e-g 50.1B’ 57 6e 63.2¢d 57.8¢ 59.5C’
100 (B;) | 3362 33.4a 234de  30.JAB°  5B.dcd 64.22 60.2bc 60.94° 642 83.6a 63.0cd  T0.3A°
200 B8, 33.0ab 30.4bc 244de  29.3B 62.4ab 43.29 46.0¢f 50.5B  74.4b 73.8b $2.0f 66.78’
Mean + {3064 30.0A 25.7B 52.6B 55.7A 48.6C 61.6B T0.5A 574C
Aug, Sept. Oct.
0 (B) 60.4¢ 69.6d 64.2¢ 647D 622 69.8ef 65.60% 65.9C 62.6h  71.0g 72,268 68.6C’
50 (B 79.0b 85.4a 62.4¢ 75.68’ 91.0bc 91.8bc 70.6e 84.58 946cd  102.6ab  76.6ef 91.2B'
100 (B;) 79.8h 88.8a 78.2b 82.3A° 88.8c 94.0b 81.4d 88.1A° 97.6bc  103.4a 90,64 97.24
200 (B,) 76.2bc 73.8¢cd 61.6¢ 70.5C 9].2bc 99.8a 66.2fz 85.7AB 96.0c 16l.4ab 784 91,98’
“Mean 7398 79.4A 66.6C 83.3B 88.9A4 70.9C 87.7B  94.6A 794C

* biological nitrogen = nitrogen fixation bacteria (4zorobacter chroococcum)

In cach month in each season, means of each of mineral and biologicai nitrogen [evels or their interactions having the same etters are not significantly ditfareat at 5 % level .
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Effect of biological nitrogen levels:

In the two seasons, fertilizing with level B; (100 ml / plant) gave the
highest value of shoot length in any given month except May and September in
the second season. Reducing or increasing the rate of biological nitrogen (levels
B, and B,) gave more or less similar values but level B, (0 ml / plant) gave the
least significant values in any given month except in May and July in the first
seasor.

The interaction between mineral and biological nitrogen:
In the two seasons, unfertilized transplants [treatment (M, x B;)] in
most cases gave lower values of shoot length.

Generally in both the two scasons, fertilization with mineral nitrogen
aloneftreatments(M x B)) and (M; x B,) in the first row of Table 1] increased
shoot length especially treatment (M; x B,) but more increase in mineral nitrogen
treatrent (M; x B)) tended to reduce shoot length.

On the other hand in both the two scasons, biological nitrogen alone
{treatments (M; x B;), (M; x By) and (M, x B,) in the first column of Table 1]
increased shoot length gradually as the rates of biclogical nitrogen increased
compared with the unfertilized plants [treatment (M, x B;)]. Almost the highest
values were obtained by treatments(M; x B;) and (M, x B,) especially in the
second scason.

However, other combinations created more stimulative effect on shoot
length. The highest values were obtained by treatments(M. x Bs) in July, August,
September and October in the first season. In the second season, treatment (M; x
B,) gave the highest values in all months except September.

Therefore, it seems that treatment (M; x B;) gave the highest value of
shoot length of Thompson Seedless grape transplants in the two seasons.

In this respect, Kumari and Balasubramanian (1993), found that shoot
length of coffeec seediings increased significantly by inoculation with (VAM)
fungi and Azospirillum brasilense compared with untreated seedlings .

Bavaresco et al . (2001) carried out a pot experiment on Vitis vinifera cv.
Cabernet Sauvignon plants. They, found that shoot growth was increased by
increasing mineral nitrogen rate up to 16 g N/ pot / year .

2-Effect on number of leaves / plant:

Resulis in Table 2 show that number of leaves / plant was affected
significantly by levels of mineral, biological nitrogen, and their interaction in the
two seasons.

Effect of mineral nitrogen levels:
In the two seasons, number of leaves / ptant was affected significantiy b,
levels of mineral nitrogen in all months except in May in the second scason.
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Level M, (5 g N/ plant / year) gave the highest significant value for number of
leaves / plant in any given month except in May. The high nitrogen level (M3)
gave lower values than those of the preceding treatment. Whereas, level M, (0 g
N/ plant / year) gave the least significant values in any given month except in
May and October in the second season.

Thus, it scems that the second level of mineral nitrogen (5 g N/ plant /
year) gave the highest value of number of leaves / plant of Thompson Seedless
grape transplants in the two seasons .

Effect of biological nitrogen levels:

In the two seasons, fertilizing with level By (100 ml / plant) gave the
highest significant values for number of leaves / plant in any given month except
May and June in the first season and June in the sccond season. Levels (B, B; and
By) gave more or less similar values in all months but fevel B, gave the least
significant valucs especially at the end of the growing seasons (September and
October).

Therefore, it seems that the third level of biological fertilization (100 ml
/ plant) gave the highest values of number of leaves / plant in the two seasons.

The interaction between mineral and biological nitrogen:
In the two seasons, unfertilized transplants [treaiment (M, x B,)] gave
lower values of number of leaves / plant than other studics treatments.

Fertilizing with mineral nitrogen alone [treatments (M; x B,) and (M5 x
B,)] increased number of leaves / plant significantly compared with unfertilized
treatment (M, x B;) and treatment (M x B,) gave the highest values in the two
seasons.

Fertilizing with biological nitrogen alone[treatments (M, x B,), (M, x
B;) and (M; x B,)] increased number of leaves / plant as the concentration of
biological nitrogen increased up to 100 ml / plant [treatment (M; x B;) ]. More
increase in biclogical nitrogen [treatment (M, x B,)] led to reduce number of
leaves / plant especially in the first season. However, in the second season adding
biological nitrogen alone [freatments (M, x B,), (M, x B3} and (M, x B,)] gave
similar values but these values were higher than that of the unfertilized plants
ftreatment (M; x B)) ].

Nevertheless, in both the two seasons, it is observed that under any given
level of mineral treatments, increasing the level of biological nitrogen up to 100
ml] / plant increased number of leaves / plant but more increase in biological
nitrogen reduced number of leaves / plant except in May in the first scason only.
Consequently, it could be concluded that during the two seasons and in all the
considered months except in May, treatment (M; x B;) gave the highest values of
number of leaves /plant.



Table ( 2): Effect of mineral and biological nitrogen fertilization on number of leaves / plant of Thompson Seedless grape
transplants during 2001 and 2002 seasons .

9eEl

E‘_’ea"ﬁf Treatments of mineral nitrogen (g N / plant
10.
(miplany | O(M)  S(My  10M3)  Mean  O(m)  Scmy)  100M3)  Mean Oy S(My 100M;)  Mean
2001 season

May June July
0 (B) |S5é6f 10.42b  10.8a 898 17.4¢ 2242 20.8d 2028 23.6¢ 29.2¢ 24.2¢ 25.7C’
50 (B) !68e 11.2a 10.4ab  9.54° 21.0cd 220b-d  23.8a 22.3A° 26.4d 34.4a 26.8d 29.2B
100 (B;) | 7.6de B.2cd 7.6de 7.8C 224a-c 2362 22.4a-c  22.8A° 27.2d 13.82 33.8a 3L6A’
200 (B) | 10.4ab 8.6¢ 9.8b 9.6A 220b-d  232ab 16.6¢ 20.6B’ 28.8¢c 30.2b 27.0d 28.78
Mean 7.6B 9.6A 9.7A 20.7B 22.8A 209B 26.5C 3194 28.0B

Aug. Sept. Oct. ,
0 (B)) | 28.4e 3902  302de 3258 29.0g 41.8de 30.2g 337D 3001 43.8¢ Rée 35.5D
50 (B, | 28.0e 380ab  328cd  329B 29.0g 42 8ed 40.6¢ 37.sC 29.4f 444bc  42.0d 38.6C
100 (B;) | 35.0bc 382ab  376ab  36.9A° 44.0¢ 50.8a 41.8de  45.5A° M40¢c 53.6a 43.0cd 46.9A
200 (B | 31.2de 37.8ab  29.0e 32,78 42.2de 45.8b 33.8f  40.6B' $B2c 45.8b 34.0¢ 41.2B'
Mean 30.7C 38.3A 324B 36.1B 4534 366B 358C 46.9A 3798

2002 season

May June July
0 (B H.2¢ 13.6ab 12.8b¢ 12.5B' 12.8¢ 19.0ef  18.0f 16.6C°  22.2h 25.8¢ 27.21g 25.1C
50 By 14.6ab 15.0a 14.4ab 14.7A° 23.0cd 2542 25.0ab 24.5A°  29.0ef 33.6cd 31.0de 3128
100 (By) | t4.4ap 14.8a 15.2a 14.84° 22.6d 2562 244a-c 2424°  30.2¢ 41.02 36.0be 35.7A'
200 (B) 13.6ab 10.4d 11.6¢ 11.8C 236b-d  252a  19.8¢ 2298  35.4bc 36.6b 32.0de 34.7A4°
Mean 13.5A 13.5A 13.54 20.5C 2384 21.8B 29.2C 34.3A 31.6B8

Aug, Sept. Oct.
0 (B) |286d 3d4c 32.8¢ 319D 29.6g 426de  39.0¢ 371D 358d 428¢ 39.2d 39.3C
5 (B, |29 43.0b 31.2¢d M.5C 41.6de 44.4b-d  47.4b 44.5B°  46.6bc 52.8a 47.6b 49.0A'
100 (B} | 31.6cd 52.0a 45.2b 42.9A 41.4de 52.02 47.0bc 4684 474b 55.2a 47.4b 50.0A'
200 By | 42.2b 42.0b 32.6¢ 3898 43.4c-e  42.2de 35.2f 403C  45.8bc 46.4bc 38.0d 43.4B'
l{eﬂn 32.9¢C 43.6A 3558 39.0C 4534 42.2B 43198 49.3A 43.1B

* biological nitrogen = nitrogen fixation bacteria (dzofobacter chrooceccum)

In each month in each season, means of each of mineral and biological nitrogen levels or their interactions having the same letters are not significantly different at 5 % level
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Alvarez et al. (1996) indicated that inoculation of banana cvs Giant
Cavendish and Burro with Azetobacter chroococcum stimulated number of leaves
/plant.

3-Effect on leaf area:

Results in Table 3 show the effect of mineral and biological nitrogen
fertilization and their interaction on leaf arca in 2001 and 2002 seasons.
Generally, leaf area varied from month to another where leaves area at the
beginning of the season (sampled in July or August) were bigger than those
developed later and sampled in September and October. This trend was the same
in the two seasons.

Effect of mineral nitrogen levels:

In the first season, leaf area was not affected significantly by mineral
nitrogen levels in July. However, in August, level M; (0 g N / plant) gave the
highest significant value but in September and October, the highest significant
value was obtained by level M, (10 g N / plant) followed in a decreasing order by
levels (M) and (M), respectively.

In the second season, similar trend as that of the first season was
obtained.

Therefore, it scems that it was hard to detect any particular trend for the
different mineral levels on leaf area.

Effect of biological nitrogen levels:
Leaf area in the two seasons was affected significantly by biological
nitrogen levels.

In the first scason, all levels of biological nitrogen gave similar effect
and increased leaf area significantly than level B, (0 ml / plant) especially at the
beginning of the growing scason (July and August) and the highest value was
obtained by level B; (100 mi / plant) followed in a decreasing order by B, B; and
B,, respectively. In September and October, the highest values were obtained by
levels B, and B;, respectively.

In the second season, in July all biological nitrogen levels increased leaf
area significantly when compared with that of level B, (0 ml / plant). In August a
reverse trend was cbtained. However, in September and October all levels of
biological nitrogen increased leaf arca when compared with that of level B,
especially level B; which ranked first compared with other levels.

Consequently, it could be concluded that all biological nitrogen levels
(B,, By and B,) increased leaf area when compared with level B,(0 mi / plant) in
the two seasons.

The interaction between minerz! and biological nitrogen:
Leaf area was affected significantly by the interaction between mineral
and biological nitrogen in the two seasons.



lable (3):Effect of mineral and biological nitrogen fertilization on leaf area (cm’)

of Thompson Scedless grape transplants during 2001 and 2002 seasons.

Leat of Treatments of mineral nitrogen (g N/ plant)
wo N¢ [ T
I July August September October
10(M) 5(Mp 10(My Man - O(M)  S(My I0(MY Mam  O(M) S(My 10(M) Mo O(My 5(MY 100Dy Man
2001 season :
O, |68 5cd 78 1be 6%.4cd 7303 S19f 666c 682 622D 4726 620cd 7900 6170 484 616p T76b  62.5C
S0013;) [792bc 76be 79.9b¢ 7924 797cd 7584 797%cd 784C $94c-e 639¢c S6,be  59.8C 634f 678 558h  62.3C
100(B,) [626d 8276 9948 BLGA 1054a 829bc 759d 88.tA 623cd 57.6de Gddc  GL4IK'70.0d 612 782b  GU.8L
00(B,) |878 79 1bc 71 0cd 79.0A B68b 764d 820c BL7B 8302 585de 733b  TL6A 940a 63 6f 7T1Bc  76.5A
Mean 1454 7964 7994 81,0A 754E 765D 63.00 60.5C 68.2A 6908 G6C 7054
2002 season
0l [4920 591gh 64 5de 57.6D 631g 10852 938 BESA 3ddp 4d4.7de 3950 39sc 3390 47 7¢ 4344 437D
S0 (R, le3eer 70.7¢  TiShe 6861 9% 1b 948 01f 8774 46.8b-d dddde 457ce 4568 457.d 6392 4374 SLIB
By J670f 238ab 7572 70,54 805 778 9960 860B 509b 6232 628a  SB7A  610ab 4l.def 588b 53.7A
0(8,) Jebdd 6lafg $8.2h  62.0C 1009b 88.1d 587h BS6C 49.6bc 5076 47.0ef 4748 640a 477c 323 48.0¢
Mean  }60.3C 6638 67.5A 8578 92.3A 80.6C 454C  S50.5A 47.5D §2,7A  SL1B H6C

* mwlogical nitrogen = nilrogen fixation bacieria ( Azotobacter chroscoccum).

1 cach month m each season, means of each of mineral and biological nitrogen levels or their interactions having the same letters
are not significantly different at 5% kvd -
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In the two seasons, unfentilized plants {treatment (M; x B;)] almost
gave the lowest valucs of leaf area.

Fertilizing with mineral nitrogen alone[treatments (M; x B;) and (M5 x
B))] increased leaf area compared with the unfertilized plant ftreatment {(M; x
B,)). Treatment-(M; x B,) gave the highest value in the first season except in July
and treatment (M, x B;) gave the highest value in the second season except in
July.

Fertilizing with biofogical nitrogen alone [treatments(M,; x B;), (M, x
Bs3)] and (M, x B,)] increased leaf arca and the increment was increased by
increasing the rate of biological nitrogen.

When combining other rates of mineral and biological nitrogen, leaf area
was affected significantly in the first season and the highest significant values
were obtained by treatments (M; x B;) in July, (M, x B;) in August and (M, x B,)
in September and October.

In the second season, the highest values were obtained by treatment (M,
x B;) in July & September, treatment (M> x B,) in August and (M; x By) in
October.,

Consequently, it is quite evident that in any given month in the two
seasons, under zero mineral nitrogen level, leaf area was increased by increasing
the level of biological nitrogen. However. the highest valucs of leaf area were
achieved by variable treatments in different months. Thus no clear trend could be
detected.

Darwish and Ahmed (1993) fertilized one-year-old Red Roomy vine
seedlings with different sources of mineral nitrogen at a rate of 25 g N/ seedling.
They found that leaf arca couid be arranged in the following descending order,,
calcium nitrate, ammonium sulphate, ammonium nitrate, urea- formaldehyde.
urea and potassium nitrate, respectively

Ahmed ef al. (1997) found that supplying Red Roomy grapes with four
biological nitrogens [dry yeast, phosphorene (p-soluber), rhizobacterine (N; -
fixer) and nitrobeine (N, - fixer)] significantly improved leaf area compared with
unabiological nitrogen.

4-Effect on chlorophyll content in leaves:
Results in Table 4 show the cffect of mineral and biological nitrogen and
their interaction on chlorophyl! content in leaves in 2002 season.

Effect of mineral nitrogen levels:

Chlorophyll content was affected significantly by levels of mincral
nitrogen in any given month except in Scptember The highes) values were
obtained by level M; in
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Table (4): Effect of mineral and biological nitrogen fertilization on total
chlorophyll in leaves (SPAD values) of Thompson Seedless
grape transplants during 2002 season.

Treatments of mineral nitrogen (g N / plant)

Treat. of gy 5(M; 100M) Memn OM) 5M; 10(M) Mean
. July August
@I | 2485 29.5¢ 31.8de 28.7C 27.2d 310c 27.54 28.6C
50(B,) 340c 34.4c 350bc 34.5A° 317c 34.2b 33.2c 33.08
100 (By) 31.5¢ 35.6ab 36.1a 34.4A° 32.0c 36.1a 36.4a 34.9A
200(B) 32.4de 32.9d 32.3de 32.5B° 33.5b 34.0b 35.7a 34.4A

Mem 30.7C 33.1B 33.8A 31.1C 33.8A 33.2B
Sept. Oct. )
0B 29.3f 32.0e 40.5b 33.9B 27.3i 38.1cd 36.3fg 33.9C

50(B;) 40.70 40.3b 41.1b 40.7AB 37.5de 40.8b 36.5f 38.3A°
1008, 38.1c 43.0a 43.2a 415A° 36.9¢f 44.0a 34.9h 38.6A
200089 37.8c 43.0a 33.9d 38.2AB 37.7de 38.6c 35.5gh 37.3B'
Mean 36.5B 39.6A 39.7A 34.9C 404A 35.83B
*biological nitrogen = nitrogen fixation bacteria (dzotobacter chroococcum).
In each month, means of each of mineral and biclogical nitrogen levels or their
interactions having the same letters are not significantly different at 5% level

July & September and level M; in August & October. On the other hand,
the low nitrogen level M, gave the least values in any given month during the
growing season,

Consequently, it seems that levels M; and M; increased chlorophyll
content in leaves when compared with level M, .

Effect of biological nitrogen levels:

Chlorophyll content in leaves was affected significantly by levels of
biological nitrogen. Level B; gave the highest values of chlorophyll content in
any given month during the growing season except in July. Level B, gave slight
lesser values than that of the preceding level. On the contrary, Level B, gave the
least values in any given month.

Thus, it seems that Level B, (100 ml / plant) gave the highest vatue of
chlorophyll content in Jeaves.

The interaction between mineral and biological nitrogen:

In the two seasons, unfertilized plants [reatment (M, x B,)] gave the
least values of chlorophyll content in any given month during the growing season,
Fertilizing with mineral nitrogen alone increased chlorophyll content compared
with the unfertilized plants [treatment (M, x B,)]. However, treatment M; xB)
gave the highest significant values in July & September and treatment (M, x B,)
gave the highest significant values in August & October.
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Fertilizing with biological nitrogen aloneftreatments (M; x B), (M, x
B;) and (M, x B,)] increased chlorophyll content compared with the unfertilized
plant [treatment (M; x B,)]. However, the concentration of the biological nitrogen
did not show any particular trend.

Other combinations affected chlorophyll content significantly. The high
values were obtained by some differcat treatments during the growing seasen, but
treatment (M; x B;) in ail tested months and treatment (M3 x B;) in July, August
and September gave the highest values.

Therefore, it scems that treatments(M, x B,) and (M, x B,) gave the
highest values of chlorophyll content in leaves.

Kemni and Anil (1986) carried out a pot experiment on onc-ycar-old
mango scedlings. They found that the greatest percentage of increase in
chlorophyll content (compared with control) was obtained with (48 g N / plant,
Azotobacter chroococcum + 48 g N/ plant, 32 g N / plant or Azotobacter
chroococcum alone), respectively.

5-Effect on fresh weight and dry weight of whele plant:-

Results in Table 5 show the effect of mineral and biological nitrogen
fertilization and their interaction on fresh and dry weights of whole plant of
Thompson Seedless grape transplants in 2001 and 2002 seasons.

5 — 1 Fresh weight
Effect of mineral nitrogen levels:

In the two seasons, the second level of mineral nitrogen (M,) gave the
highest significant value of whole plant fresh weight when compared with other
levels.

Thus, it seems that fertilizing with medium level M, (5 g N/ plant / year)
gave the highest value of whole plant fresh weight in the two seasons.

Effect of biological nitrogen levels:

In the first season, the highest significant values were obtained by levels
Bs and B, respectively. However, level B, gave the lowest value of whole plant
fresh weight.

In the second season, all biological nitrogen levels increased whole
plant weight significantly compared with level B,. Level B; ranked first compared
with other levels,

Thus, from the results of the two seasons, level B, (50 ml / plant) secms
to have a promising effect on fresh weight of whole transplant.

The interaction between mineral and biological nitrogen:
In the two seasons, unferiilized plants [treatment (My x B;)] gave the
least values of fresh weight.
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Table (5): Effect of mineral and biological nitrogen fertilization on fresh and
dry weight of whole transplant of Thompson Seedless grape
during 2001 and 2002 seasons.

Treat. of Treatments of mineral nitrogen (g N / plant)

Bio. N*(ml / Fresh weight () | Dry weight (g)
plant) oM) SM; 10My Mem O(M) SV 10(My) Mem
2001 season
0@y 62.2¢ 69.2cd 66.48 65.9C 28.1f 35.7b-d33.4c-¢32.4B
0®B) 71.8c 72.6c 78.0b 74.1A 36.4bc 32.5¢ 35.1b-e34.6A
1008y 71.7¢c 81.8a 70.1c 74.5A 35.5b-d39.5a 33.2de 36.1A°
2008y 79.0ab79.2ab 57.8f 72.0B 39.2a 37.2ab 28.5f 35.0A'
Memn 71L.2B 75.7A 68.1C 348B 36.2A 32.6C
2002 season
0(B,) 52.9d 67.8cd 72.3c 64.4B 233d 27.8cd 29.3b-d26.8B'
2B 71.1c  102.3a 63.1cd 78.8A° 33.5bc 40.5a 27.6cd 33.9A
100(By) 76.5bc 70.8c 74.5bc 73.9A° 31.6bc 30.8bc 31.8b¢c 31.4A
20089 77.9bc 88.8ab 67.1cd 77.3A° 29.0bc 35.9ab 26.7cd 30.5A
Mean 69.6B 82.4A 69.3B 29.4B 33.8A 28.8B
*biological nitrogen = nitrogen fixation bacteria (Azotobacter chroococcumy).
In each season and for each character, means of ¢ach of mineral and biclogical
nitrogen levels or their interactions having the same letters are not significantly
different at 5% level,

In the two scasons, fertilizing with mineral nitrogen alone increased
fresh weight of whole plant compared with the unfertilized plants [treatment (M,
x B))]. However, treatments (M; x B;)} and (M3 x B} were similar from the
statistical stand point.

Fertilizing with biological nitrogen alone increased fresh weight of
whole plant significantly than the unfertilized plants [treatment (M, x B))].
However, the concentration of biological nitrogen did not show any significant
effect. This was true in the two seasons.

Other combinations showed, high valucs especially when combining the
various rates of the second level of mineral nitrogen with the different rates of
biclogical nitrogen. The highest values were obtained by treatments (M; x Bj),
(M x By) and (M, x B,) in the first scason. Whereas the highest values were
obtained by treatments (M; x B;) and (M; x B.) in the second season.

From the obtained results of the two seasons, it is obvious that treatment
(M; x By) gave the highest value of whole plant fresh weight in the two scasons.

5 -2 Dry weight
Dry weight of whole plant was affected significantly by treatments of
mineral, biological nitrogen and their interaction in the two seasons.
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Effect of mineral nitrogen levels:
In the two seasons, level (M;) gave the highest significant value
followed in a decreasing order by M, and M;, respectively.

Effect of biologi::al nitrogen levels:
In both the two seasons, B;, B; and B, levels gave more or less similar
values which were higher than that of the control

The interaction between mineral and biological nitrogen:
In the two seasons, unfertilized transplants [treatment (M; x B;)] gave
lower values of total dry weight of plant,

In the two seasons, fertilizing with mineral nitrogen alone increased total
dry weight of whole plant and treatments (M; x B;) and (M, x B;) gave more or
less similar values.

In the two seasons, fertilizing with biological nitrogen alone increased
total dry weight of plant significantly compared with unfertilized plants
[treatment (M, x B;)]. However, the differences between different biological
nitrogen treatments (M; x B;), (M} x B;) and (M, x B,) were not significant
especially in the second season.

Other combinations, gave variable results in the two seasons, However,
the highest values were obtained by treatments (M; x B;), (M, x By) and (M; x
B,) in the first s¢ason and treatments (M; x B,) and (M; x B,) in the second one.

GENERAL CONCLUSION

From the foregoing results, it could be concluded that unfertilized
transplants [treatment (M, x B,}] gave lower values than those of other treatments
in all vegetative growth characters . Mineral fertilization aloneftreatments (M, x
B:) and (M; x B))] increased vegetative growth especially treatment (M; x B,) but
more increase in mineral nitrogen treatment (M x B; ) tented to reduce vegetative
growth of transplants. Similarly, bioclogical nitrogen aloneftreatments (M, x B.),
M, x B3) and (M, x By) ] increased vegetative growth of transplants as the
concentration of biological nitrogen increased up to 100 mi / plant [treatment (M,
x By)]. More increase in biological nitrogen [treatment (M, x B.)] led to reduce
vegetative growth of transplants. Other combinations gave more increase in
vegetative growth and treatment (M, x B:) gave the highest values of shoot
length, number of leaves and chlorophyll content. Accordingly, it seems that
combining mineral with biological nitrogen create more beneficial effect on
growth of Thompson Seedless transplants than adding each form alone.
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