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ABSTRACT

Two figld trails were carried out at Sakha Agricultural Research Station Farm
through the two successive growing seasons of 2006/2007 and 2007/2008 to study
the effects of fertilizatlon with five nitrogen levels of 0, 25, 50, 75 and 100 kg Nffed.
and applying azospirilum bacterla as effective biofertilizer on yield, yield components,
nitrogen percentage and grain protein contert of wheat .Split plot design was used,
the main plots were assigned by N levels and the sub plots were assigned by
biofertilization. The obtained results can be summarized as follows:

Inoculation with biofertilizer high significantly increased wheat qrain yield from
1.32 t0 2.13 ton fed.” in the first season and from 1.31 to 2.2 ton fed” in the second
season.

Increasing nitrogen fertilizer rates hiqh significantly increased grain yield. The
highest mean values of 2.26 and 2.6 ton fed” were obtained with 100 kg N fed”’ in the
first and second season, respectively.

Obtained data clearly illustrated that the mean values of straw yield tons/fed.
were increased by increasing nitrogen does up to 100 kgffed. The highest mean
values were recorded and they are 3.03 and 3.12 tonffed. in the first and second
growing seasons, respectively. On the contrary, the lowest mean values were
recorded under the controf treatment {without nitrogen) of 1.32 and 1.28 tonffed. in the
two growing seasons.

The rmean values of nitrogen and protein percentages were increased by
increasing both of mineral and biofertilizer applications.

The mean values for plant height were increased by increasing appiication of
both minesal and biofertifizer. The mean values under biofertilizer application were
96.36 and 97.23 cm. But under non-application treatments the mean values were
62.12 and 61.04 cm in the first and second seasons, respectively. Also, application of
mineral fertilizer up to 100 kgffed. increased wheat plant height. The highest mean
values were recorded with 100 kg N fed.”.

The mean values of 1000 grain weight, number of tillers and number of spikes
were incased by increasing nitrogen dose up to 100 kg Nffed. Also, application of
biofertilization led to increasing the studied parameters in comparison with non-
application treatments.
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INTRODUCTION

Increasing of mineral ferlilizers price, the aftention by clean
agricuiture production and environment pollution led to great attention by
biofertilizers. The problems of environmental nitrogen enrichment is most
likely to solved by reducing the inputs of synthetic nitrogen fertilizers through
the creation of cereal that fike legumes, are able to fix nitrogen. In legumes
rhizobia present in tracellularly in vesicles in the cytoptasm and irretum, the
bacteria provide the plant with biologically fixed nitrogen. Recenlly, we have
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demosntrated using nove! inoculation condition with very low number of
bacterial that cells_at the root mersistems of maize while rice, wheat and
other non-legume crop can be colonized intracellularly by the non-rizobial non
nodulating nitrogen-fixing bacterium, gluconacetobacter, dizotrophicus, that
accursnaturally in sugar cane G. diazotrophcus.

Many investigators have used biofertilizers from bacteria origin
successfully to minimize the nitrogen fertilizers dose. Abd El-Aziz et al. (1989)
showed that associative N, fixing bacteria were effective in reducing N
fertiizer for wheat expressing nitrogen-fixing bacteria is present in
membrane-bounded compartments in the cytoplasm of cells of the root
meristems of the target cereal and non legume species, similar to the
intracellular at the likelihood of adequate growth and yield of maize for
example, with reduced inputs of synthetic nitrogen fertilizers we are
determining the extent nitrogen fertilizer. Patra ot al, (1989) used Azotobacter
or Azospiriifum inoculation.They concluded that using 40 kg N/ha +
Azotobacter were the most economic fertilizer application for obtaining the
highest wheat grain yield. These results are in a great harmony with those
obtained by Omar ef al. (1991), Mitkees ef al {1995) who reported that
biofertilization with mixture of N, fixing bactera (Azospirilium, Bacillus and
Azotobacter) added to the soil with different considerable parts of mineral
nitrogen fertilizer by about 2/3 and 1/3 of the recommended nitrogen in old
and new lands, respectively was the best treatment. El-Wakil et al. (2004)
demonstrated increasing nitrogen fertilizer levels from 60 kg N/fed. up to 80
kg Nffed. significantly increased plant height, spike length, number of
spikes/piant, number of grains/spike, number of spikes/m?, 1000-grain weight
and grain and straw yield/fed.

The aim of this work is to investigate applying biofertilizers on yield
and its components of wheat in clay soils under surface imrigation system
comparing with applying nitrogen fertilizer only without application of
biofertilizers.

MATERIALS AND METHODS

Two field trails were caried out at Sakha Agricultural Research
Station farm during the two successive growing seasons of 2006-2007 and
2007-2008 to study the effect of fertilization with different nitrogen levels of 0,
25, 50, 75 and 100 kg N/ffed. and applying Azospirifflum as biofertilizer on
wheat (variety Sakha 94). Yield, components, nitrogen percentage and
protein content in grains of wheat plants.

Surface soil samples were {aken before conducting experiment to
make some physical and chemical analysis:

Tabie (1): Chemical analysis of soil.
O'J Soluble anions Soluble cation Mechanicai
Total| EC Stru-
-1 - meg/L analysis
N |dSm RE0 3 Cr [50°,[Ca~ Tig ™| Na* | K" | STk [Clay [Sandy| - 1U"®

1™ lo11%| 21 [75[ 13 ]00] 28 [58[11.00] 5 | 1.2 [125]04253{56.1] 20.3 | Clay
2" 1013%| 32 |78;18[(00] 31 |50/263(64 |43 [243[05/266]53.7{21.3 | Clay

Seas. pH {C.M
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Split piot design with three replicates was used in this current study.
The main plots were randomly assigned by five nitrogen fertilization levels.
The subplots were assigned by applying biofertilizers Azospiriifum application
with nitrogen values were randomly distributed as follows:

1.A. N-Fertilization treatments:
1. Without nitrogen fertilization (check).
2.  25kg Nffed. 3. 50 kg Nifed.
4, 75 kg Nffed. 5. 100 kg Nffed.
2.B. Biofertilizer treatments:
1. Without biological fertilizer.
2. By using biological fertilizer.

The inoculation was performed by coating wheat grains with each of
inoculum individually at the rate of 200 g biofertilizer was mixed with 75 kg
grain, sticking substance {Arabic gum 5%) was used to sticking the inocutant
materials with grains just before sowing.

Wheat (variety Sakha 94) was sown 7", December 2006 and 2007
growing seasons. Plot area was (3.5 x 3 m), which contained 15 rows 3.5 m
in length and 20 cm apart. Nitrogen fertilizers used as form of urea (46.5% N}
was applied on two doses with the first and second irrigation. Phosphorus
fertilizer was add for all freatment as recommended before sowing {farming
treatments) as calcium super phosphate {15.5% P;0s). Also potassium was
added as recommended which was added in two egqual does, the first does
was applied during preparing the soil and the second one was applied after
one month from sowing. At harvest time, ten guarded plants were taken at
random from the middle of each plot to estimate data of yield components.
The grain yields and straw were calculated for each piot, the following data
were recorded as plant height, number of tillers/plant, number of spike/plant,
spike length, number of grains/spike, 1000-grain weight, grain yieid (tonffed.)
and straw vield (tonffed.). Wheat grain samples were taken, oven dried and
fine ground and digested using sulphuric-perchioric acids method according
to Jackson (1967). Nitrogen was determined by Kjldahel method according to
Black ef al. (1965). Protein was caiculated by maltybling N% by 5.7. Data
obtained statistically analysis using Snedecor and Cocchran (1989).

RESULTS AND DISCUSSION

Effect of fertilization with mineral and biofertifizers on:
1. Grain yield ton/fed.:

Presented data in Table (2a & b and 3) and Figs. {1, 2) illustrated that
the mean values of wheat grain yield were highly significant affected by
application of both mineral and biofertilizers. Appiication of biofertilizers had a
great effect on wheat gain yield, where the highest mean values were
recorded under biofertilization in comparison with non-application treatments.
The mean valyes under application were 2,13 and 2.20 ton/ffed. But under
non-application treatments the mean values were less than above mentioned
values and they were 1.32 and 1.31 tonffed. in the first and second seasons,
respectively.

4433



Mehessen, Ahlam M.

Table (2a): Effect of inoculation with bio-fertilizer on grain yield in

both seasons.
N Grain yield Increased by inoculation
Jovel Biofertilizer {tonifed.) %o}
[l 2 i~ i
Zero 'Without 1.22 1.21 9.01 8.26
With 1.33 1.31
25 Without 1.37 1.43 8.75 6.99
With 1.49 1.53
50 Without 1.59 1.681 6.28 8.21
With 1,69 1.71
75 Without 1.84 1.85 5.90 59
With 1.93 1.96
100 Without 2.00 24 5.00 4.16
With 2.1 2.50

Table {(2b): Effect of mineral and bic-fertilizers on grain yield and straw
yield of wheat (ton fed™) in both seasons.

Treatments 1nGr.ain yield ; l‘."itraw yielt:lzwr
A, N-levels kg fed™
Control 1.22d 1.214d 132e 1.28e
25 151¢ 181¢ 1.78d 1.81d
50 1676 1701 2.20¢ 206¢c
75 181b 1.95b 252b 266b
100 2.26a .26a 303a 3.12a
F'_teSt 3] 23 ke rh
L.5.D. 5% 0.045 0.039 0.022 0.042
1% 0.063 0.055 0.032 0.059
B. Biofertitizer ]
Without 1.32 1.31 1.24 1.22
With 2.13 2.20 2.99 3.00
F't%t e - - R

Table (3): Effect of mineral fertilizer on grain yieid in both seasons.

N Grain yield Increased by inocuiation
jovel Biofertilizer 1§r(tonffad.) S ; {%} . |
Zero Without 1.32 1.31

With 1.22 1.29 8.19 8.2

28 Without 1.22 1.2 23.7 24.79

With 151 1.51
50 Without 1.22 i

With 1.67 1.70 36.8 40.16
75 Without 1.22 1.24

With 1.91 1.85 56.6 61.2
100 Without 122 1.21

With 226 26 85.2 114.8
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Fig. (1): Effect of inoculation with bio-fertilizer on grain vield in both
seasons

Aiso, data in the same Table showed that by increasing application of
nitrogen fertilization increased wheat grain vield in the two seasons, where
the highest mean values were recorded under the highest fertilization dose of
100 kg Nffed. in comparison with the other doses and the mean values are
2.26 and 2.6 tonffed. in the first and second seasons, respectively. These
resuits are in a great harmony with those obtained by El-Aggory et al. (2001},
Saieh (2003) and El-Wakil ef al. (2004), who concluded that increasing
nitrogen dose from 60 to 90 kg Nffed. increased wheat grain yield/fed.

2.Straw yield (tonffed.}):

Results in Table (4 and 5) and Figs. (1, 2) clearly illustrated that
applying of | and biofertilizers and mineral fertilizers had a high significant
effect on wheat straw yield in the two seasons. Under non-application
treatments the mean values of straw yield were 1.24 and 1.22 ton/fed. but
under application treatments the mean values were 2.99 and 3.00 tonffed. in
the first and second seasons, respectively .
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Also, data in the same Table showed that by increasing nitrogen
application increased the values of wheat straw yield were increased. The
highest mean values were recorded under the highest nitrogen dose (100 kg
Nffed.) in the two seasons but increasing rate under adding biofertilizers was
more than applying nitrogen fertilizers only. The highest mean values under
nitrogen application only are 3.03 and 3.12 torvfed. in the first and second
seasons, respectively. These results are in agreement with those obtained by
El-Wakil et al. (2004),

Table (4); Effect of inoculation with bio-fertilizer on straw yield in both

seasons.

N Straw yield Increased by
level Biofertilizer - 1§ljtom'fed.)zwIr l‘l‘lgculation (;Q
Zerc |Without 1.23 1.23 7.3 5.6

With 1.32 1.3

25 Without 1.65 1.71 6.6 5.2
With 1,76 1.8

50  Without 1.89 1.99 5.51 5.51
With 2.10 21

75  Without 246 2.59 2.43 2.3
With 2.52 2.65

100 Without 3.00 3.07
With 3.03 3.12 1.00 1.6

Table [5): Effect of mineral fertilizer on straw yield in both seasons.

N Straw yield Increased by
level Biofertilizer 1“(tt:\m'fed.)zm t%cl:culation (zjg
Zero  [Without 1.24 1.22

(With 1.32 1.28 6.45 4.91
25 Without 1.24 1.28 348 41.40
With 1.78 1.81

50 Without 1.24 1.28 53.03 680.93
With 2.02 2.06

75 Without 124 1.28 90,90 107.8
With 2.52 2.66

100 Without 1.24 1.28 129.5 146.0
With 3.03 3.12
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Fig. (2): Effect of mineral fertilizer on grain yield in both seasons.

Nitrogen and protein percentage:

Data presented in Table (6) showed that the mean values of N% was
high significantly affected by applying biofertilizers and mineral fertilizers.
Under appiication of biofertilizers the mean values were higher (1.88 and
1.99%) than those obtained under non-application (1.87 and 1.88%)
treatments in the two seasons. Also, by increasing nitrogen rate the mean
. values of N% was increased up to 100 kg NAed. application in both growing
seasons i.e., 1.66, 1.76, 1.88, 1.9 and 2.0 in the first season and 1.64, 1.79,
1.85, 1.95 and 2.0 the second season due to 0, 25, 50, 75 and 100 kg Nffed.,
respectively. These results are in a great harmony with those obtained by EI-
Wakil ef al. (2004)

1000 grain weight, number of tillers/plant and number of spikes/piant:

Data presented in Table {7)showed that the mean values of the
three studied parameters were clearly affected by application of mineral and
biofertilizer in both seasons. The highest mean values were recorded under
application of biofertilizers comparing with non application ones. Also, by
increasing nitrogen dose up to 100 kg N/fed. increased the mean values, they
were 42.44 and 42.31 gram in the first and second seasons respectively in
1000 grain weight. No. of spikes/plants increased also the mean values were
3.24 and 3.3 in the first and second seasons.
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Table {6): Effect of mineral and bio-fertilizers on nitregen (%) and
_protein % of wheat in both seasons.

: N (%) Protein (%)
Treatments l——"—‘—n—1 il s P
A. N-lovels
Control 1.66e 164 e 948 e 936e
25 1.76d 1.7¢4d 10.05d 10.164d
50 1.88¢c 185¢ 10.75¢ 1056 ¢
75 1.90b 195b 10.83 b 11.15b
100 200a _200a 11422 11392
F-test i s - b
LS.D. 5% 0.029 0.023 0.165 0.14
1% 0.040 0.032 0.229 0.19
B. Biofertilizer
Without 1.87 1.88 10.66 10.74
With 1.88 1.89 10.73 11.34
F_m i i -l ]

Table (7): Effect of mineral and bio-fertilizers on 1000 grain welght (g)
and No. of spikes /plant and No. of tillersiplants of wheat in

both seasons. _
1000 grain weight [No. of spikes/ plant; No of tillers/plant
Treatments 1111 zng“ 1r—ﬂr'—2er——-—1lr-——-guﬁ
A, N-levels
Control 15.03e | 1493e | 1.08d 1.01 e 1.142d 1.03d
25 24.03d | 2542d | 1.13d 1.44d 1.204d 1.18d
50 36.06¢c | 33.02¢ | 207c¢c 201¢ 203c 201¢
75 4208b  4202b | 3A08b | 3.11b 3.14b 3.23b
100 42443 | 4231a } 3.24a d3a d.44a | 372a
F"Bst £ -l - - E L] ) i
S.D. 5% 0.043 0.029 0.089 0.046 0.114 0.247
1% 0.059 0.040 0.123 0.064 0.158 0.343
Blofertilizer
ithout 19.07 18.91 207 1.88 2.03 202
WVith 35.01 35.91 2.21 2.31 2.43 2.53
E F'test ') ' - [ - 7]
Wheat plant height (cm):

In both seasons the mean values of wheat plant height were clearly
affected by application of mineral and hiofertilizers. The mean values under
application of biofertilizers were 96.36 and 97.23 cm, but under non-
application the mean values were less and they were 62.12 and 61.04 cm in
the first and second seasons, respectively {Tabie 8). Data in the same Table
clearly showed that by increasing nitrogen dose up to 100 kg NAed.
increased the mean values, they were 95,58 and 97.46 cm in the first and
second growing seasons, respectively, Similar results were obtained by
Hussein et ai, {1993). '
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Table (8): Effect of mineral and bio-fertilization on plant height (cm) of
wheat in both seasons.

Treatments 3 Plant height
A. N-lavels
Control 6382h 54.7d
25 55.2b 56.4d
50 50,62 b 60.36 ¢
75 84.40 3 8851 b
160 95.58 a ) 97.0a
F_t%t ok e
L.S.D. 5% . 11.47 88
1% 15.93 11,97
. Biofertilizer
Without 62.12 61.04
ith 96.36 97.23
F-test w -
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