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ABSTRACT

Two field experiments were carried out at Sakha Agricultural Research
Station during the two successive growing seasons 2005/2006 and 2006/2007 to
investigate the impact of application of mineral fertilizers {60, 75 and 90 N/fed.) and
biofertilizers {0.05, 1.0, 1.5 tonffed.) on wheat yield and contents of nitrogen and
phosphorus in wheat plant organs. The obtained results can be summarized briefly as
follow:

With regard to grain vield the mean values were increased by increasing
nitrogen level up to 90 kg. The mean values of wheat grain yield were 13.66, 15.80
and 17.4 ardab/fed., in the second growing season the mean values were 13.80,
15.24 and 17.64 ardabfed. under 60, 75 and 90 kg Nffed, respectively. Also,
application of biofertilizers up to 1.5 tonffed. significantly increased the grain yield of
wheat. The highest mean values were recorded under the highest amount of
biofertilizer application and the mean values, 13.49, 14.53, 16.17 and 18.31 ardab/fed.
in the first growing seasons. The mean values in the second growing season were
13.33, 1464, 16.27 and 17.85 ardabffed. under 0, 0.5, 1.0 and 1.5 ton
biofertilizers/fed., respectively. Under the same freatments of biofertilizers, wheat
straw yield was increased by increasing nitrogen dose up to 90 kg N/fed. The mean
values of straw yield 1484, 2311 and 2250 kgffed. in the 1% season while in the
second growing season were 1271.0, 1916.0 and 2200 kg/fed. with 60, 75 and 90 kg
N/fed., respectively. Also, data clearly showed that by increasing biofertilizer
application up to 1.5 ton/fed. the mean values of straw yield were increased. The
highest value was recorded under 90 kg N/fed. + 1.5 ton biofertilizer.

The mean values of wheat plant height were increased under all doses of
biofertilizers application and by increasing nitrogen levels up to 80 kg Nffed. The
mean values in 1% season were 100.4, 102.2 and 105.2 cm while the mean values in
the second growing season were 98.4, 104.8 and 104.9 cm with 60, 75 and 90 kg
Nifed., respectively. Also, data clearly showed that increasing doses of biofertilizers
increased wheat plant height. The highest mean value was recorded under the
highest level of biofertilizers and nitrogen (110.5 and 110.1 cm) in the 1% and 2™
season, respectively. The mean values of nitrogen and phosphorus content in wheat
plant in the two growing seasons were increased by increasing nitrogen dose up to 90
kg Nffed. Also, application of biofertilizers up to 1.5 tonffed. have a positive effect on
contents, of N and P in wheat plant organs. Consequently the highest mean values
were recorded under 90 kg Nffed. and 1.5 ton/fed. in both growing seasons.
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INTRODUCTION

Wheat is considered as one of the most important nutritional cereal
crop which the Egyptian people depend mainly upon it in their nutrition.
Wheat is widely cultivated in Egypt (about 3.04 million feddan). The mean
production of wheat in the valley and Delta soils is about 19.02 ardabffed.,
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hence the national production is about 7.2 million tons and the consumption
is about 10.7 million tons/year.

There is a wide gap between production and consumption of wheat.
It is hoped to reduce this gap in the near future by increasing wheat
production. Narrowing this gap is a national policy in Egypt, this policy aims at
increasing production and decreasing wheat usages.

Farmers always make excessive in using mineral fertilizers aiming to
increase the production. This belief is wrong because the wasteful in using
mineral fertilizers has a bad effect on wasting a large sum of these fertilizers
that have a high solubility number {(Amer, 2005). So, in a short time these
fertilizers reach the drainage water and pollute it and using this water in
irrigation is very dangerous. In order to overcome this problem farmers can
use biofertilizers which have low prices and don’t cause a harmful effect on
soil. These types of fertilizers have a good effect on soils by improving soil
chemical and physical characteristics such as increasing water holding
capacity and decreasing soil bulk density and soil compaction. Also, applying
these fertilizers saved irrigation water, through increasing soil water holding
capacity and hence, increasing irrigation interval and decreasing amount of
water applied which can be used for watering other crops. Nadia El-Wakil et
al. (2004) demonstrated that increasing nitrogen fertilizer level from 60 kg
Nffed. to 90 kg Nifed. significantly increased plant height, spike length,
number of spikes/plant, number of grains/spike, number of spikes!m2,1000-
gram weight and grain and straw yields/fed.

The main aim of this present work is to investigate the effect of
applying mineral and biofertilizers on yield and vield components of wheat
plant.

MATERIALS AND METHODS

Two field trails were conducted at Sakha Agricultural Research
Station during the two successive winter growing season (2005/2006) and
(2006/2007). The main target of this present work is to study the effect of
minerai and biofertilizers application on minerai fertilizers consumption by
wheat plants.

. Table (1): Some chemical and physical characteristics for the
experimental field before cultivation in the two growing
_seasons.
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The soil of the experimental site was clayey according to its soil
mechanical analysis according to Blakc ef al. (1965). The efectrical
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conductivity (EC) was measured in soil water extract (1: 5) also according to
Blakec et al. (1965). Some chemical and physical properties for the soil under
study were done according to Jackson (1967} as shown in Table (1).

Split plot design with four replicates was used in this study where the
main plots were assigned by nitrogen fertilizer levels which were {urea
. 46.5%) (60, 75 and 90 kg nitrogen feddan). The submain plots were devoied
for application of biofertilizers as foliow:
C : Control treatment (without any addrt:on of biofertilizers.
B1 Application of 2.5 kg/plot (20 m ) or 500 tonffed.

: Application of 5 kg/plot {1.000 ton/fed.).
B3 : Application of 7.5 kg/plot{1.500 ton/fed.).

Mineral fertilizers were mixed with surface layer of the soil before
cultivation. Nitrogen fertilizers super phosphate seeds were soaked in
microbial inoculants 8 hours before cultivation. The microbial inoculant
includes nitrogen fixing bacteria grains namely Azospirifium barasilense straln
SP? & SP245. Two ml of this culture suspension viable cells around 10°-
107/mi was used as a standard inoculation in all experiments. Azospirilfum
barasilense inoculant was prepared by growing in semi solid medium under
the same condition according to Doberetner et al. (1978). Wheat variety Giza
168 (Trticum aestivum were sown on 29" November in the both growing
seasons (15.5% P.Os) were applied before planting as recommended for
wheat crop. At maturity stage some parameters for yield and vyieid
components were taken such as grain and straw yield, weight of rough 1000-
grain and plant height.

The statistical analysis of the data was done according to the method
described by Snedecor and Cochran {1967). Grain and straw samples were
taken from each plot on May 18", oven dried at 70°C and digested using
sulphuric and perchloric acids mixture according to Peterburgski (1968) and
the analytical procedure adapted was as follows:

1.  Total nifrogen was determined by Microkjeldahl method according to

Jackson (1967).

2. Total phosphorus was measured colourimetricaily using hydroguinone

method as described by Snell and Snell (1967).

RESULTS AND DISCUSSION

Grain yield {ardab/feddan):

Data presented in Tables (2 and 3) illustrated that without application

- of biofertilizers the values of grain yield were increased by increasing nitrogen

applitation rate up to 90 kg Nffed. where the values of grain were 13.66, 15.8
and 17.43 ardab/fed. with 80, 75 and 90 kg Nffed., respectively, in the first
growing season. The same trend was obtained in the second growing season
where the mean values were 13.80, 13.24 and 17.64 ardab/fed. with 60, 75
and 9C kg Nffed, respectively.

Also, data showed that under application of biofertilizers the values
were increased by increasing N applied but the increment rate was higher in
comparison with application nitrogen only, where the mean values in the first
growing season were 13.49, 14.56, 16.17, 18.31 and in the second one were
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13.33, 14.69, 16.27 and 17.95 ardab/fed. for zero treatment, 0.5, 1.0 and 1.5
ton/fed., respectively.

Table {2): Effect of mineral and biofertilizers application on grain, straw
yield and plant height for wheat in the 1° season.

Ni trogiﬁmhzatron Grain yield Straw vyield Plant height
kgifed. Biofertilizer {ardabifed.) {kgifed.) {cm)
c 11.830d 1113.00d 93.5d
By 13.86 ¢ 1230.78 ¢ 98.8¢c
60 Bz 14.07b 1646.25 b 103.8b
B 14.88 a 1865453 1053 a
Mean 13.66 1463.87 100.28
C 13.65d 1350.98 d 96.8d
75 B 1414 ¢ 186230 ¢ 101.0 ¢
B: 16.52b 1946.93 b 1025b
Bs 18.9C a 2220.78 108.5a
Mean 15.80 2310.58 102.20
c 14,98 d 174188 d 100.0d
a0 B4 1568 ¢ 1896.83 ¢ 1025¢
B2 17.92b 264215b 107.8b
Bs 21.14a 272173 a 110.5a
Mean 17.43 2250.4 105.2
£.8.D.5% 0.112 0.107 2.22 2.35 1.256 1.64
L.S8.D. 1% 0.156 0.144 3.04 3.18 1.76 1.57
Table (3): Effect of mineral and biofertilizers application on grain and
straw yield and plant height for wheat in the 2™ season.
NitrogZﬁm“zanon Grain yield Straw vield Plant height
kglfed. Biofertilizer (ardab/fed.} (kgifed.) {cm)
C 12.01d 1030.75 d 9148d
80 B 13.54 ¢ 1101 ¢ 964c
Bz 14.66 b 12155b 101.2b
Ba 14.99 a 17285 a 104.6 a
Mean 13.8 1271.21 98.4
C 12.98d 1421.53d 942d
75 B 1461 ¢ 1751.03 ¢ 100.08 ¢
B2 158.37 b 1951.15 b 1043 b
8a 1798 a 20113 a 106.2 a
Mean 15.24 1916.16 101.19
C 15.01d 1819.43 d 1014 ¢
50 B 15981 ¢ 1931.2¢ 104.5b
B; 18,77 b 24308 b 105.2 b
Ba 20.89a 26214 a 11012
Mean 17.64 2200.73 105.3
L.8.D. 5% 0.111 0.103 1.44 1.44 1.C3 0.93
L.S5.D. 1% 0.155 0.139 1.99 1.94 1.45 1.25
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The highest value was (21.14 and 20.89 ardab/fed. in the 1% and 2™
season, respectively was recorded under the highest dose of N applied and
highest amount of biofertilizers. Increasing grain vyield by increasing nitrogen
dose might be due to that the nitrogen considers one of the major elements
for plant nutrition and it increases the vegetative cover for plants and forms
strong plants with long panicles. Also, nitrogen plays an important role for
forming filled grains consequently heavier grains and hence more yield.
Nitrogen also encourages plant to take other elements increasing grain yieid
by increasing amount of biofertilizers may be due to that kinds of fertilizers
plays an internal part for improving physical properties of soil such as
decreasing bulk density and compaction, increasing soil porosity and
consequently the uptake of soil elements and grain yield are increased.

Straw yield (kg/fed.):

Data presented in Tabies (2 and 3) illustrated that by increasing
amount of nitrogen application from 60 to 90 kg Nifed. increased straw yield
under the same treatments of mineral biofertilizers. The mean values are
1463.87, 2310.58 and 2250.45 kg/fed. in the first growing season, while in the
second growing season the values were .1271.21, 1916.2 and 2200.73
kg/fed. under 60, 75 and 90 kg Nfed., respectively. Also, data in the same
table clearly showed that by application of mineral and biological fertilizers
the straw vield increased in comparison with the application of nitrogen only.
By increasing the amount of biofertilizers application {up to 1.5 ton/fed.)
increased the mean values of straw yield where the highest mean values
were recorded the straw yield were 1402, 1663, 2078 and 2269 kg/fed. in the
1% season. While, in the second growing season. The mean value were 1424,
1594, 1866 and 2120 kg/fed. under 0, 0.5, 1.0 and 1.5 ton biofertilizers/fed.,
respectively. Increasing straw yield by increasing nitrogen application may be
due fo increasing vegetative growth and increasing uptake of nitrogen and
hence, forming a high straw yield.

Plant height:

Data in Tables (2-3) clearly showed that under all doses of biological
fertilizers, increasing application of nitrogen up te 90 kg/fed. increased plant
height, where the highest mean values of plant height were recorded under
the highest dose of nitrogen application. The plant height were 100.3, 102.2
and 1052 cm in the 1% season while, the values in the second growing
season were 98.4, 101.2 and 105.3 cm at 60, 75 and 90 kg nitrogen/fed. unit,
respectively. Also, data in the same tables showed that appiication of
nitrogen and biological fertilizers increased plant height higher than nitrogen
application only where the mean values in the first growing seasons are 96.8,
100.8, 104.7, 108.1 and in the second growing season the vaiues were 95.7,
100.3, 103.6 and 108.87 cm, respectively, Data in the same Table clearly
illustrated that by increasing doses of mineral and biological fertilizers
increased plant height, where the highest mean value was recorded under
the highest level of nitrogen and biclogical fertilizers application and the
hig;hest doses of nitrogen application and the mean 110.5 cm 110.1 cm in the
1% and 2™ season, respectively.



Aziz, Manal A. et al.

The increase of plant height by increasing nitrogen dose may be due
to nitrogen which considers one of the major elements which is essential for
plant growth and it also plays an important roie in elongation of plant cells
and encourages uptake of other elements which lead to elongation of plants.

Application of biofertilizers to the soil leads to increasing plant height,
this may be due to application of these fertilizers improve physical and
chemical properties of the soil, where increase soil porosity and decrease soil
bulk density and soil compaction, so, plants find a good chance to grow easily
and its roots penetrate through the soil to a long distances to get its nutritional
needs and hence, firming plants with a good heights. These results are in 2
good agreement with those obtained by Hussein and Aiead (1978) who
reported that increasing N-fertilizers levels increased growth of wheat plants.
Nitrogen content (N%):

Data presented in Table (4) clearly showed that under the same
treatments of bicfertilizers application, by increasing mineral nitrogen dose
from 60 to 90 kg N/fed., the mean values of nitrogen content (N%) were
increased. The mean values were 0.72, 0.85 and 1.02% in the first growing
season, but the mean values in the second growing seasons were 0.66, 0.76
and 2.15% with 80, 75 and 90 kg Nifed., respectively. Increasing nitrogen
content in wheat plant organs by increasing nitrogen application dose up to
90 kg/fed. may be due to increasing nitrogen applied increased content of
nitrogen in the soil solution and hence increasing its availability and its uptake
by plants.

Table (4): Effect of nitrogen and hiofertilizers application on nitrogen
content in wheat plant.

Nitrogen fertilization Mineral fertilizers Mean
(kgifed.) € | B« I By | By
First season

60 0.58f 0.67 ef 0.75 de 0.89 cd 0.72b

75 0.66 ef 0.78 de 0.89 cd 1.06 b 0.85h

.90 0.78 de 0.97 be 1.05 be 0.27a 1.02a
Mean 0.67c 081D 0.89 b 1.07 a

Second season

60 0.50b 050D 0.70b 0.93b 0.66 a

75 0.54 b 0.64b 0.74b 1.11b 0.76 a

a0 0.68b 0.89b 1.03b 2.05a 2.15a
Mean 0.57b 0.67 b 082b 1.35b

C : Without application of biofertilizers (control).

B, : Application of 500 biofertilizers kg/fed.

B; : Organic application of 1000 biofertilizers kg/fed.
B;: : Application of 1500 biofertilizers kg/fed.

Also, data in the same tables illustrated that under the same treatment of
nitrogen doses the mean values of nitrogen content (N%) in plant organs
were increased by increasing amount of biological fertilizers up to 1.5 ton/fed.
application where the mean values were 0.67, 0.81, 0.90 and 1.073 in the
first growing season, but the mean values in the second growing season
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were 0.57, 0.68, 0.82 and 2.69% under control treatment, 0.5, 1.0 and 1.5 ton
biofertilizer/fed.
Phosphorus content (F %):

Presented data in Table (5) showed that under the same ievel of
nitrogen increasing amount of biclogical application up to 1.5 tonffed.
increased content of phosphorus (P %) in the two growing seasons. The
mean values of P content in the first season were 0.28, 0.3, 0.35 and 0.40%
and in the second growing season were 0.68, 0.74, 0.81 and 1.04% with
zero, 0.8, 1.0 and 1.5 tonffed., respectively. These resuits are in a great
harmony with those obtained by Andriesh ef al. (1971}, who reported that the
more the nitrogen applied, the more the amount of phosphorus was found:

Table (5): Effect of nitrogen and biofertilizers application on
Phosphorus content in wheat piant.

Nitrogen fertilization Mineral fertilizers M
(kgifed.) € | B | B | B ean
First season
60 0.27e 0.3C de 029de [ 035bcd | 0.30b
75 0.27e 0.30de | 0.36bed | G40ab | 0.33ab
90 (.32cde | 0.35bcd | 0.40 abe 0.45a 0.38 a
Mean 0.28¢ 0.31bc | 035ab 0.40 2
Second season
60 GB1e 0.70cde | 0.75cde | 0.99ab [ 0.78
75 0.68de | 0.75cde | 0.84 bed 108a | 083a
a0 | 0.75¢de | 0.79cd 0.85 be 1.06a | 0.86a
Mean | _067c | 0.74bc 0.81b 1.04a |
REFERENCES

Amer, M.M.A, (2005). Effect of N, K level and timing of application on some
yield component of wheat varieties in the North Middle Deita region.
M.Sc. Thesis, Tanta Univ. Fac. of Agric. )

Andriesh, S.V.; |.G. Dikusar and N.A. Turturyanu {1971). Effect of mineral
fertilizers on grain yield and quality of maize on leached chernozem
soil in Molclavia 9, 71 (C.F. Field Crop Abst., 25, 3180, 1972),

Black, A.C.; D.D. Evans; J.L. White; E.L. Ensminyer and E.F. Clark {1965).
Methods of soil analysis. Amer Soc. Agron. Inc. Mad. Wise. USA.
Dobereiner, J.; L.LE. Marriai and M. Nery (1978). Ecological distribution of
Spirifflum lipoferum Bejerinck. Can. J. Microbiol., 22: 1464-1473.
Hussein, M.M. and M.Sh. Aiead (1978). Effect of quantity of water in the first

*irrigation and nitrogen fertlllzatlon on growth, v ield and chemical
content of wheat plants 1* Conf. West Desert Growing, Acad. Sci. and
Techn,, Cairo, Egypt, May (1978).

Jackson, M.L. (1967). Soil chemicai analysis. Prentice-Hall of India Private,
New Delhi.

Jranov, S.N.; M.M. Romanenkova and P.V. Sanko (1976). Effect of ievels of
mineral nutrition on yield and nitrogen uptake by barley plants. Vests
Abademi Novuk USSR sel' SKagaspadarachykh, Navuk, No, 2, 38-42.

9775



Aziz, Manal A. et al.

Nadia, El-Wakil, A.R. and Maha M. Abd Alla (2004). Influence of seediing rate
and nitrogen fertilization level on yield and its attributes of some weight
cultivars. Egypt. J. Applic. Sci., 19(2): 129-150.

Peterburgski, V.A. (1968). Handbook of organic chemistry koles publishing
House, Moscow, P. 29-28 (In Russia).

Snedecor, G.W. and W.G. Cochran (1967). Statisticai method. 6™ Ed. The
lowa State UNiv. Press.

Snell, F.D. and C.T. Snell (1967). Clorimetric methcds of Analysis. D. Van
Nostrand Company, Irc., 551-552.

-a

4—&“&d‘bd&—d#¥lhti&ﬂﬂtJﬂmJJLAS A gual g A all Saandt AdLal a3l

LlaY g Jlad ddbia 4 LY il Ao g1
Croisna Aban o) — e 7 gl gl dadd) = e Jile Jla
el o0 Bigaall S 0 e Al 5 Slpall 5 gl WY igag 2g0a

s ga S Lo Dol 31 il Aiaay Afiall Ao Sl (8 Laa 2l 5 Glilia ) 25

gl J e o (LS 5395 sty (un gl sl Zila) A5 Ll il f¥ 0T Y e gl

el Sl ebiael () g il g Cpm g il (g pEN ealinl (5 giae SIS 5 430 S

fsh LaS Lpaali (S lle Jpeaadt o5 A il

d S T a8 e Gl G il 33 5 305 (U ) ) Jpane @
W0 10, YE CITYY S HE SN gy 1Y,0 6 10,40 VT,TE Y1 sl
Al e ladfogm g 5 aafte 0 VO Tl e Zad G

Claons o Aol QS a0 Ja cpall (panse 5aly) o D3 gl saalY) Gilal e
B VATY VIV L TE2T 14 G 8Ky By pall Baan Al e llall SY 2l s
¢ ba a3 SIS VY, A0 G YUYV OV ETE VY B el 3 S5 Y e sall
Mol dp a 53U 30 1 LA paaa ;:..uﬂl uih/ﬁy;._\h.u,.;ﬁ\onk\...‘o..
To¥To L YTNY NV ENE o Dl ol Houmy s T paSd s e cilaall ey Sl
A e VO N e A YT VRN VYV Ll Sy Y gl B l8fanS
YO0 Gn R el L pall 320l 0Ly adf inzm b I Liad .ujb:dlu_h-_uus/un,_,_u
A8 bl s Jeany O Jgeane 28 /05 B0 a8 e Aldlaall Gl fadfaas
- s gl

ilaadl o g U (5 ghons 300 1 Caliaddl (5 gaal) Sl Gile e JS Caad Gl d'l}.hlrual_ulj .
i P g e LR SR R R IR fd,w?.,,,n@ﬁmupum/&sﬁ i
PR L T ‘_u;_ajiu‘ui dm/u&,)w?_-.sa LI RISV I S B B %AE
L DY el nt e pill def LSl Jph a0l Bliedl 5 galt el Sle 53l 3
et Al e Ry JaYY pmpall (8 ¢ ) VY € VY00 il il (gl y el slandl

e a5l o) el panesa 38 alll il (A Gy illy ) sheasill udlly ol bargle o
Vou st gl dben il Gl W) laifcpn i aaSd s Ja Adliadd) iy il abaudl
ila S agle Uy o obilh B kil s Oy il G gine o el LIS Led OS Jaifas
Bz + Gl iy i aal8 ) dlaal e g il el e Aadladl S el a3 il L,h-.»

e gl 28 (085 gan e paS V0

9776





