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ABSTRACT

Two field experiments were carried out during the two successive growing seasons (2006/2007 and 2007/2008) at El-
Hammam farm, Marsa Matrouh, North Western Coast of Egypt, to study the effect of supplementary irrigation schedule
depth (mm) and bio-fertilization on wheat yield productivity.

The study included two regimes of bio-fertilizers (without bio-fertilization and bio-fertilization with Microbein as
Pseudomonnas sp., Azotobacter sp., Azospirillum sp. and B. megaterium) and four irrigation schedule depth (mm)
(without supplementary irrigation(rainfed), supplementary irrigation by 60 mm/fed, supplementary irrigation by 90
mm/fed and supplementary irrigation by 120 mm/fed), all under rainfed conditions.

The obtained results could be summarized as follow:

1-The measurement yield and its components i.e., plant height, number of tillers per plant, number of tillers/m2, number
of spikes/m2, spike length, number of spikeletes/spike, number of grain/spike, biological, grain and, straw
yields,1000-grain weight; and tillering index were significantly increased by adding bio-fertilizer compored to the
control.

2-Adding 120 mm/fed., as an irrigation depth, gave the highest values markedly for plant height, number of tillesr/plant,
number of tillers/m2, number of spikes/m2 spike length, number of spikelet/spike, number of grains/spike, biological,
grain, straw yields,1000-grain weight, and tillering index.

3-Concerning the effect of interaction between the two factor, bio fertilizer and supplementary irrigation with 120mm/fed
gave the highest values for some characters umder study i.e; number of tillers per plant, number of tillers/m2, number
of spike/m2 ,number of grain/spike, biological, grain and straw yields, and tillering index, which were significant in
both seasons, while there insignificant differences for plant height and spike length, W.U.E. and number of spikelet

/spike

Generally, it can be concluded that cultivation the bio-fertilized wheat c.v shaka 93 at El-Hammam farm at North
Western Coast of Egybt gave high yield and yield characters under rainfall conditions or with supplementary irrigation or
120 mm/fed. at North Western Coast of Egypt.

Key words: Wheat (Triticum aestivum L.,), bio-fertilization, supplementary irrigation, yield and yield
components.

INTRODUCTION Coastal zone of Egypt (with 500 km long and 20 km
width). The rainfall in the growing season is highly
variable and less than wheat water requirements,
consequently conservation is essential to stabilize
the water availability for maximum crop production
and increase yields (Salem et al., 2003).

The problem tends to take a different aspect in
Egypt Although the river Nile provides Egypt with
the majority of its needs of fresh water, still the
desert comprise more than 90% of the total area;
hence, the decision makers planned to install some
great canals to convey the Nile water to El-
Hammam, which is extends from Baheg canal,
which is a branch from El-Nobaria El-Hammam
canal was designed to support the rainfed
agriculture with supplementary irrigation to get an
improve yield.

Wheat plant (7riticum aestivum L.,) is the
world’s major source of calories and protein. It
constitutes more than 50% of the human daily meals
in the developing countries and not less than 20% of
the daily food for human, in the well-developed

Despite of the enormous attempts that have
been carried out to increase wheat production in
Egypt, the gap between production and consumption
of wheat grains is still vast. So, increasing wheat
production by increasing the productivity per unit
area or by enhancing the total cultivated area with
wheat became an important national goal.

Chances of increasing wheat production in
irrigated areas are limited because;areas assigned to
wheat production are small compared to the increase
in human population. Second, the severe water
shortage in supplying required extension of
agriculture and adding new reclaimed areas from the
Egyptian desert (about 96% of the area in Egypt is
either desert or arid lands).

For solving the second problem, it is necessary
to cultivate wheat under rainfed and/or
supplementary irrigation conditions especially in the
Northern Coast of Egypt. The rainfed areas cover
about one million hectares in the North Western
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countries. Moreover, it’s a very good source for
animals and birds feeding as well. There aer much e
variation. in the level of wheat grain yield
throughout the world, largely due to much
differences between regions in available water and
evaporative demands for that water.

Irrigation is an obvious way increasing yields in
those regions, which regularly suffer drought, but
lack of fresh water and/or the cost of its application
generally restrict the amount of irrigation wheat.

Bio-fertilizers are good source of nutrients and
increase organic matter in the soil. They may not
only activate N2-fixation but also growth and
production, yield level as well as production of the
growth regulators such as auxin, cytokinine,
gibberellins,...etc., that increase the grain yield (El-
Kased et al, 1996). In wheat the integrated
approach of nutrient supply by chemical fertilizers
along with Dbio-fertilizers is gaining importance
because this system not only reduces the use of
inorganic fertilizers but also is an environment
friendly approach. Bio-fertilizer technology is
practiced for increasing agricultural production, to
limit the use of chemical fertilizers and pollution of
environment through seed inoculation by different
types of bacteria (4bd El Ghany, 1994). The present
investigation was designed to study the effect of
supplementary irrigation and bio-fertilizer on wheat
productivity under rainfed conditions at the North
Western Coast of Egypt.

MATERIALS AND METHODS

1. Site description and soil

Tow field experiments were carried out at El-
Hammam region, long about 70km  west of
Alexandria  city,Matrouh  Governorate, North

Western Coast of Egypt, during the two growing
seasons (2006-2007 and 2007/2008) to study the
effect of supplementary irrigation schedule depth
(mm), and bio-fertilizer application on wheat crop
productivity.

1.1.Meteorological data

The meteorological data of temperature, dew
point, relative humidity, and rainfall precipitation,
obtained from Egypt ion Meteorological Authority,
Agricultural Research Center during the two
growing seasons of (2006-2007and 2007-2008) are
shown in Table (1) for the experiments site (EL-
Hammam area, Matrouh)

Concerning the rain fall distribution (mm) in
2006-2007 and 2007-2008 growing seasons, the
amounts of rain fall precipitated were 99.5and
98.9mm in the winter seasons of the 19nd 2™
seasons respectively.

2. Soil analysis

Collected soil samples for this study were air-
dried. Particle size analysis (dry sieving) were
accomplished according to Jackson (1967). Then,
soil samples crushed and sieved through 2mm
sieve. Soil samples were analyzed for chemical
properties: pH, Electtrial conducivily (salinity) "EC"
cationic and anionic compositions according to the
methods described by Jackson (1963), while total
carbonates were determined by the method of Piper
(1950).

Particle size analysis and chemical soil
properties are represented in Tables (2 and 3).The
data suggest the soil to be of sandy loam texture,
with content of CaCO3 (34.8-41.2%). The EC of
this soil type ranged between 0.50 and 3.0 mm
Mos/cm

Table 1: Meteorological parameters of the experimental site (E]1 -Hammam area, Matrouh) during the

two studied seasons.(2006/2007and2007/2008)

Month Temp.in.C Dew point (mm) Humidity (%) P(mm)
Min. Max. Avg. Min. Max. Avg. Min. Max.
2006/2007
Nov. 16.7 20.1 18.4 8.3 11.2 9.75 50.3 63.71 6.8
Dec. 12.3 15.6 13.95 5.0 10.8 7.9 54.7 67.7 29.8
Jan. 10.5 18.2 14.35 4.1 10.4 7.25 59.7 69.7 19.6
Feb. 10.6 18.5 14.55 5.1 11.7 8.4 57.0 69.7 32.5
March 12.0 20.9 16.45 59 12.4 9.15 58.7 67.0 53
April 13.7 20.8 17.25 9.0 12.9 10.95 49.0 68.7 55
May 17.6 26.0 21.8 7.3 17.3 12.3 59.3 68.7 0.0
2007/2008
Nov. 13.9 24.6 19.25 7.2 15.6 11.4 55.0 63.0 21
Dec. 10.7 20.2 15.45 6.3 11.1 8.7 533 64.0 7.9
Jan. 10.1 17.1 13.6 7.2 9.9 8.55 63.7 78.2 35
Feb. 9.6 17.2 13.4 6.1 8.9 7.5 16.9 76.2 24
March 12.4 23.0 17.7 5.5 11.4 8.45 57.7 75.2 10
April 14.0 24.3 19.15 7.0 12.4 9.7 53.0 70.4 1
May 16.2 25.5 20.85 11.9 15.7 13.8 56.4 71.7 0.0

Source: Egyptian Meteorological Authority ,Cairo, Egypt
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g. 1. Distribution of the rainfall in the two growing seasons
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Table 2: Some Physical characteristics of soil atEl-Hammam experimental farm during the growing

seasons(2006/2007and 2007/2008)

Seasons 2006/2007 2007/2008
Sand % . Texture Sand % . Texture
Depth/(cm) Course fine Silt Clay class Course fine Silt Clay class
0-20 3969 3711 21.80 140 Sandy 1509 5843 2458 170 Sandy
loam loam
20-40 5085 3270 1622 023 OSandy 1291 5878 2536 295 Sandy
loam loam

Table 3: Some Chemical properties of soil samples at El -hammam experimental farm

Characters H EC Soluble cations (meq100g) Soluble anions (meq/100g)

depth cm P (ds/m) Cat+r Mg++ Nat K+  HCO3- CL-  SO4-
2006/2007 season

0-20 8.28 0.50 1.80 0.99 1.18 1.03 1.75 2.97 0.28

20-40 8.31 0.49 1.60 1.06 1.30 0.94 1.75 2.96 0.19
2007/2008 season

0-20 7.90 0.48 1.93 0.50 1.50 0.87 1.75 1.92 1.13

20-40 8.40 3.00 6.50 3.00 1.85 2.00 3.00 2.30 4.00

3. treatments

The experiments included 8 treatments, which
were the combination of four irrigation schedule
depths, as supplementary irrigation treatments, and
two bio-fertilizer levels as follows:
I-Irrigation schedule depth (mm):

units were 45m2 (3m X 15m). Number of rows was
20 per plot, 15cm apart and length of 15m.

Grains of Sakha-93 wheat cultivar was used in
both seasons, supplied by the Wheat Research
Division, Agriculture Research Center, Ministry of
Agriculture.

1-without supplementary irrigation (rainfall), Grain preparation by soaking in tap water for
control. 24 hours followed by air drying., The grains were
2-supplementary  irrigation by 60 mm/fed divided into two parts, the first one was without bio-
(252m’/fed). fertilizer (control), and the second was coated with
3-supplementary irrigation by 90 mm/fed (Microbein). For land preparation, the experimential
(378m’/fed). area was prepared by clearing surface soil, plowing
4-supplementary irrigation by 120 mm/fed and compacting the soil surface
(504m’/fed). The supplementary irrigation treatments were

II-Bio-fertilizer application:
1-without bio-fertilization (control).
2-Microbein as (Psedomonnas sp., Azotobacter sp.,

Azospirillum sp. and B. megaterium).

The previous mentioned treatments were
arranged in split plot design in four replications, the
main plots were occupied with supplemental
irrigation and the sub plots were occupied with bio-
fertilizer application. The area of the experimental

added by gated pipe distribution system and the
irrigation water quantities measured through flow
meter.irrigation  system  every treament of
supplemental irrigation was divided to three equal
amounts at tillering stage ,botting stage and filling
grain period.The soil was fallow in the summer
before plnting wheat in both seasons. Wheat grains
were sown in 31% December 2006 and 28™
November 2007 at rate of 30 kg/fed, in the first and
second seasons, while the harvesting dates were 21*
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April 2006 and 28" April 2008 In the first and
second seasons, respectively. Grains were
broadcasted with the certain rate of the cultivated
strip and then covered.Sowing date was 31/12/2006
in the first seasons, while sowing date was
28/11/2007in the second seasons.Debending on the
first effective rain fall as shown in the table (1)

4. Yield and its component measurements

A quadrate of (2.5mx5m) was harvested from
each of the four replicates at harvest (dead yellow
stage)and the following measurements were
recorded in wheat crop:

Wheat yield and its components:

1-Plant height at harvest (cm),

2-Number of tillesr/plant

3-Number of tillers/m’

4-Spike length (cm)

5-Number of spikelets/spike

6-Number of spikes/m’

7-Number of grains/spike

8-1000- grain weight (g)

9-Biological and straw yields (ton/fed)

10-Grain yield(kg/fed)

11-Tillering index= number of spikes/m*/number
tillers/m’

Water use efficiency=Grrain yield (kg/fed.)/Amount

of total water supply (m*/fed)

5. Statistical analysis

Data obtained were statistically analyzed using
the appropriate analysis of variance according to
Gomez and Gomez (1984). LSD at 5% level was
used to compare between means.

RESULTS AND DISCUSSION
1. Yield and yield components:
1. Effect of supplementary irrigation:

Data in table (4) recorded the effect of
supplementary irrigation schedule on wheat yield
and its components. the data indicated that oll
characters were significantly affected by
supplementary irrigation schedule viz, non irrigation
(rainfed only) and supplementary irrigation with 60,
90 and 120 mm/fed in both seasons.

The highest values of studied characters i.e.
plant height at harvest (cm), number of spikes/m2,
number of grains/spike, 1000 grain weight(g),
biological, straw yields

(ton/fed) and grain yield(kg/fed), were obtained
by adding 120 mm/fed as a supplementary
irrigation.

The superiority of supplementary irrigation, at
the rate of 120 mm/fed, in the yield and its
components in both seasons may be due to the
increase in number of spikes and tillers/m2, number
of grains and spikelts/spike, spike length, weight of
1000 grains as indicated in Table (4).

Similar results were obtained by Malidarreh
(2010). under rain fed condition in Iran, found that
applying water supply to wheat in three levels i.e.
one irrigation with 50mm at heading stage, two
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irrigation times with 100mm atheading and anthesis
stages, and three times with 150mm at heading
anthesis and grain filling stages produced more tiller
number/m2, fertile tillers number/m2,. Howeverin
the absence of irrigation, 1000-grain weight reduce
from 45t040g. Also, this treatment increased wheat
grain yield by 21,27,and 29%,resectively, Malaia et
al., (1997). Increasing growth characters as a result
of applying supplementary irrigation with 120
mm/fed caused superiority in yield and its
components. These results may be due to the effect
of water on encouraging call division, elongation
and turgidity which in turn increase dry matter.
Kumar et al, (1994) indicated that irrigated
treatments increased significantly grain yield and its
attributes (spike length and 1000 grain weight)
compared with un irrigated treatment. Similar
results were obtained by (Mc-

Master et al., (1994) and Frederick and
Camberato,( 1995). Under high amount of water
application (120mm/fed), the assimilates directed to
the vegetative organs more efficiently the yield ones
which led to a decrease in water use efficiency
comparing to watering supplemental irrigation
moderately i.e., using 90 mm/fed., kassab et
al.,(2007) found that significantly differences
among the tretments of supplemental irrigation
in1000-grain weight, harvest index, grain yield, as
well as straw and biological yield
2. Effect of bio-fertilization:

Data in table (5) showed that the yield and its
components were significantly increased,for all the
studied characters with application of bio-fertilizer
i.e., plant height at harvest (cm), number of
spikes/m2, number of grains/spike, 1000 grain
weight (g), biological, straw yields (ton/fed) and
grain yield (kg/fed) compored to the control
(without bio-fertilizer). There were significant
differences in all yield characters and these
differences were fairly true under the probability of
5% level of significance. Bio-fertilizers had marked
effect on all mentioned characters compared to
plants without bio-fertilizer. The increment in yield
and its components may be due to the increase in
vegetative growth of plants and these results may be
due to response of wheat to environmental
conditions and effects of fertilization package on
enhancing root growth and dry matter accumulation.

Generally, under bio-fertilizer treatment, grain,
straw and biological yields, were increased in both
seasons as shown in table(5), and the bio-fertilized
plants scored the highest values for oll yield and its
components in both first and second seasons. These
results were in harmony with previous findining of,
Sing et al., (2002) who reported that sink capacity
of the plant is dependent mainly on vegetative
growth of plant. Vigorous vegetative growth may be
result of the application of bio-fertilizer and supply
of photosynthates for formation of tiller and spikes
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of wheat. Also, El-Baba, (2000), Sharma et al., fertilization on yield and yield attributes of wheat,
(2000) and Verma et al., (2000) studied the effect of
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and recorded increases in grain yield/ha, 1000-grain
weight, number of spikes/m2 and plant height.
Bassel, et al., (2001) studied the effect of bio-
fertilization (inoculation with serealin and un-
inoculation). They showed that bio-fertilizer
application resulted in significant increases in plant
height, number of spikes/m2, number of
grains/spike, 1000 grain weight, grain and straw
yields/fed. Raj-Sing (2003) investigated the
response of wheat to the different nutrients
management. He showed that the application of
farmyard manure 5 t/ha + 50 kg N + 30 kg P205/ha
+ bio-fertilizer inoculation gave maximum grain
yield( 3.79 t/ha). Salem et al., (2003) studied the
effect of mineral fertilizer (31 kg N +22.5 kg P205
+ 24 kg K20) on Sakha 93 wheat cultivar, They
found increases in grain, straw and biological
yields/fed, under fertilization treatment compared
with un-fertilization Attia et al.,(2005). under
rainfed conditions at west matrouh studied the effect
of fertilizer package on growth yield and yield
componet of wheat. They noticed that number of
tillers and spikes length, spikes/m2,1000-grain
weight, number of grain /spike, grain, straw, and
biological yield were increased by applied
fertilization package as compored with without
fertilizer.

3. Effect of the interaction between bio fertilizer
and supplementary irrigation schedule
under rainfed conditions.

Data in table (6) show the effect of the
interaction between bio-fertilizer and supplementary
irrigation schedule on some yield and its
components during the two growing seasons
(2006/2007 and 2007/2008) the highest value were
recorded for some character i.e.. number of
tillers/plant, number of tillers/m2, number of
spikes/m2 and number of grains/spike under bio
fertilizer application and adding supplemental
irrigation up tol20mm/fed, in both seasons. The
lowest values for the mentioned characters were
obtained without bio-fertilizer (control) and without
supplementary irrigation (rainfed) in both seasons.it
was noticeable that there were insignificant
differences for plant height, spike length and
number of spikelets/spike .In this respect. Hooda
and Agarwal (1997) obtained similar results. Sushila
and Giri (2000) reported that number of spike/m2,
grain weight/spike and grain yield were favorably
affected by increased irrigation and nitrogen levels.

With respect to water use efficiency (WUE)The
highest value (0.67and1.01 kg/m3) was obtained by
adding bio- fertilizer and supplemental irrigation up
to 120mm/fed,in two seasons, respectively.

CONCLUSION

Despite of the enormous attempts have been
carried out to increase wheat production and
consumption of wheat grains still vast So, increasing

wheat production by enhancing the total cultivate
area with wheat become an important national goal

The areas of the North Western Coast of Egypt
were the main areas for achieving this target. These
areas are characterized by low rainfall rate (average
of the last 50 years is 133 mm/year), but evapo
transpiration is low due to mild temperatures,
cloudy skies, formation of dew on the plants during
he growing seasons, and soil texture which varies
between sandy and sandy loamy that has reasonable
water holding capacity, hence the decision makers
planed to install some great canals to convey the
Nile water to the different parts of Egyptian desert,
such as El-Hammam canal, which was designed to
support the rainfed agricultural with supplementary
irrigation to get improved yields. The most
important crops in this areas are wheat (Sawarkar
and Gaydani, 1996).
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