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A

FIELD experiment was conducted to evaluate the response of
corn yield to different irrigation methods and combination of
macro and micro fertilizers. Treatments were comprised of three
methods of irrigation: alternate furrow irrigation (AFI), fixed furrow
irrigation (FFI) and conventional furrow irrigation (CFI)} as main
plots and four different fertilizer combinations: NPK, NPK + Zn ,
NPK + Zn + B and NPK + Zn + B + Fe as sub-plots, in a split plot
design. The results revealed that methods of irrigation significantly
influence corn yield. Higher grain yield were recorded under (CFI)
compared to (AFI) and (FFI). In both seasons, there were no
significant difference between (CFI) and (AFI) while, a significant
difference between each of (CFI) and (AFI) with (FFI) was found.
The grain yield under (AFI) and (FFI) decreased by 4% and 15 %,
respectively comparing with (CFI). Performance of (AFI) and (FFI)
decreased irrigation water amount at the rates of 15 and 26%,
respectively comparing with (CFI). Application of complete
fertilizers, treatments (F4), recorded the highest grain yield compared
with the other fertilizer treatments. The result also revealed that (CFI)
increased the 100 grain weight, no. of grains and ear length followed
by (AFI) and (FFI), respectively. Under (F4) treatment, no significant
difference between (CFI) and (AFI) was found. These results
indicated that (AFI) and (FFI) are ways to save water. The interaction
between irrigation method (AFI) and (F4) treatment was the best
combination for yield and yield contributing characters of corn in both
seasons. The fertilization treatment (F4) is recommended to be used in
order to increase the performance of corn and help in maximizing
yield production.
Keywords: Alternate furrow irrigation, Fixed furrow irrigation, Macro
and micro nutrients, Corn yield, Water use efficiency.

It is very important to evaluate ways for increasing water and nutrient use
efficiency. Research targeted to irrigated crops as affected by combined supply
of macro and micro nutrients is very limited.
The irrigation and fertilizer research results indicated that irrigation improves
the efficiency of fertilization and there is a strong correlation between fertilizer
utilization and the water supply of plant because irrigation water dissolved the
fertilizers and made available to the crop for proper growth and development.
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Barker et al. (1997) indicated that nutrient elements supply, uptake and transport
are impaired without sufficient water. Nagy (1997 and 1999) also indicated that
water supply plays a significant role in the utilization of fertilizer. A combination
of irrigation and appropriate nutrient management could be available economic
alternative to dry land production (Norwood, 2000).
Scientists have confirmed the effect of nutritional elements on the resistance
of plant against deficit irrigation (Pritchard et al., 1999). Corn is a high water
demanding crop in all stages of its physiological development and can achieve
high yields when water and nutrients are not limiting (Song and Dia, 2000).
Researchers working on corn have identified a better spatial coupling effect
when using alternate furrow irrigation and fertilization in the same and different
furrow, by producing higher crop yield per unit of irrigation water and fertilizer,
compared to using the conventional irrigation fertilization scheme (Benjamin
et al., 1997 and Howard et al., 1999).
O'Neill et al. (2004) reported greater yield response for corn with nitrogen
application under adequate soil water conditions. Nitrogen availability or uptake
may be modified by water supply (Mansouri-Far et al., 2010).
Furrow irrigation is commonly used in arid and semi arid zones to supply
crops with water. Deep water percolation and chemical leaching is a recognized
environmental problem with furrow irrigation. Earl and Davis (2007) reported
that water application can be reduced by 20 to 30 % through every other row
irrigation, while, corn yield was not much reduced. El-Noemani et al. (1990)
also found that using every other furrow irrigation increased yield compared to
every furrow irrigation in corn. Alternate furrow irrigation is a method whereby
water is applied to every other furrow rather than to every furrow. Therefore, less
water is usually applied with alternate furrow irrigation method, (Graterol et al.,
1993). He also reported that alternate furrow irrigation method may supply water
in a manner that greatly reduces the amount of surface wetted, leading to less
evapotranspiration and less deep percolation. Sepaskhah and Parand (2006) also
showed that deep percolation was reduced when the every other furrow irrigation
method was compared to the every furrow method.
Alternate furrow irrigation was proposed as a method to increase water use
efficiency and decrease chemical leaching compared with every furrow irrigation
method and with small yield losses for different crops compared with fixed
furrow irrigation system (Mailhol et al., 2001).
The incidence of micronutrients deficiencies in crops has increased markedly
in recent years due to intensive cropping, losses of micronutrients through
leaching, decreased proportions of manure compared to chemical fertilizers
(Fageria et al., 2002). Generally, dry matter production and its division into
different parts of plant will be weakened by lack of micronutrients (Sawan et al.,
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2008). When the plant has access to elements, such as boron (B), potassium (K)
and Zinc (Zn), the growth of root increases, thus producing more carbohydrates
and proteins which enabling the plant to utilize the humidity of soil more
efficiently specifically during the drought periods (Parasad and Power, 2002).
Utilization of these elements will increase the efficiency of plant when utilizing
the water (Nasri and Khalatbari, 2008).
Among micronutrients, boron and Zinc play a key role in pollination and seed
set processes; so that their deficiency can cause decrease in seed formation and
subsequent yield reduction. Rehem et al. (1998) stated that boron plays a key role
in water and nutrients transportation from root to shoot. Similarly Zinc supply is
considered as an important factor in reproduction process (Marschner,1999).
Zinc activate several enzymes and hence the metabolic activities, viz nucleic
acid and carbohydrate metabolism and utilization of nitrogen and phosphorus
(Khanda and Dixit, 1995). It was indicated by Vahedi (2011) that lack of Zinc is
a major problem in the world and shortage of zinc will reduce crop yield. Zinc
and Fe can play a useful and effective role on plant growth and increase in the
harvest (Baybordi et al., 2000). Therefore, spraying plants with Fe, Mn, Zn and
Cu increased yields of many crops (El- Kadi et al., 1990). However, boron is
essential micronutrient for plants, its range between deficiency and toxicity is
narrower than that of any other microelements (Goldberg, 1997).
Reduction in water availability, along with an increase in agricultural
production input cost, oblige producers to search for more efficient irrigation
methods that reduce irrigation water losses and do not decrease yields.
Therefore, the objective of this study was to investigate the effects of three
different furrow irrigation methods in relation to fertilizer combination on yield
and yield components of corn.
Material and Methods
A field experiment was conducted on a clay loam soil at the Agricultural
Experimental Station, Agriculture Collage, Cairo University during two
successive summer seasons of 2011 and 2012. The experiment consisted of three
irrigation methods applied through furrows in three ways and four different
fertilizer combinations. The irrigation methods were alternate furrow irrigation
(AFI), fixed furrow irrigation (FFI), and conventional furrow irrigation (CFI).
Where (AFI) means that one of the two neighboring furrowing was alternately
irrigated during consecutive watering, (FFI) means that irrigation was fixed to
one of the two neighboring furrows and (CFI) was the conventional where every
furrow was irrigated during each watering. The irrigation methods were applied
as the main plots and each irrigation method was further divided into four subtreatments with macro and micro nutrients as: (F1): N+ P + K (control), (F2):
N+P + K + Zn, (F3): N +P + K + Zn + B and (F4): N +P + K + Zn + B + Fe.
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The macronutrients were added as ammonium nitrate (120 unit of nitrogen),
200 kg/fed, phosphorous as super phosphate (15 % P 2O5) and potassium as
sulphate potassium (48 % K2O). Full dose of phosphorous, potassium and one
third of nitrogen fertilizer added at sowing and the remaining was applied at the
beginning of germination.
The Fe and Zn applied at a rate of 6.0 ppm and B at a rate of 4.0 ppm, each
chelated element. They were sprayed as solely element or mixture of three
elements and applied at two intervals, after 30 and 50 days after sowing.
The experiment was a split plot design replicated three times. A sub-plot size
of 5 x 8 m with a row spacing of 75 cm was used. There were 2 and 1 m distance
between the main plots and sub-plots, respectively.
Undisturbed and disturbed soil samples were collected from the 0-40 cm
depth to determine some physical and chemical properties of the experimental
site. The physical and chemical properties were determined according to Klute
(1986) and Page et al. (1982) (Table 1).
TABLE 1. Some physical and chemical properties of the experimental soil site for
the two seasons.
Seasons
Soil properties
pH (1:2.5)
ECe (dS/m)
O.M %
Bulk density (g.cm-3 )
Field capacity %
Wilting point %
Sand%
Silt %
Clay %
N
P

2011
7.85
2.27
2.18
1.31
37.45
20.14
42.24
26.15
31.61
Available nutrients (ppm)
46.10
16.56

2012
8.02
2.15
2.01
1.32
37.69
20.43
41.87
26.83
31.31
48.0
18.24

K

320.0

338.0

Fe
Zn
B

4.94
0.70
1.05

5.80
0.82
1.17

Corn variety (S.C 10) was sown on June 2 and 4 of summer growth seasons
of 2011 and 2012. The recommended tillage practices were adopted. All the
experimental units were irrigated uniformly when the soil water content reached
75 % of the available soil water content in root zone. Soil water content was
measured in the subsequent soil depths gravimetrically.
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Irrigation water economy (IWE):
Irrigation water economy (IWE) was calculated according to James (1988) as
follows:
IWE = Y / Wa
IWE
= irrigation water economy, kg. m3
Y
= total grain yield, kg/fed.
Wa
= total applied water, m3/fed.
Water consumptive use (WCU):
Soil moisture content at every 20 cm depth of active root depth (60 cm) was
determined before and after each irrigation to calculate the actual
evapotranspiration for each irrigation treatment. The (WCU) determined
according to Hansen et al. (1979).
WCU = (θ2 - θ1 /100) d
Where:
WCU : Water consumptive use in the active root zone (60 cm).
θ2 :
Volumetric soil moisture content after irrigation (%).
θ1 :
Volumetric soil moisture content before irrigation time (%).
d :
Depth of soil layer (mm).
Water use efficiency (WUE):
Water use efficiency (WUE) of crop was calculated according to Giriappa
(1983) using the following equation:
WUE= Grain yield (kg/fed) / WCU (m3/fed). Where:
WCU = water consumptive use (m3/fed).
Yield and yield components:
At harvest, five field corn plants were sampled from the center of each
subplot to determine: plant height, ear length in cm, number of grains per row,
weight of 100 grains. The grain yield was recorded within each plot; an area of
4 m2 was harvested.
Statistical analysis:
Data were statistically analyzed using analysis of variance technique. Least
significant difference was applied for mean separation according to Steel and
Torrie (1980).
Results and Discussion
Effect of irrigation methods on grain yield and yield components
Effects of irrigation methods on grain yield (Fig. 1) and on 100 grains
weight, no. grains per row, ear length and plant height (Table 2) show that grain
yield and its components influenced by irrigation methods. The highest grain
yield was obtained with (CFI) while, the lowest yield was obtained with (FFI).
The data revealed that a significant difference between (CFI) and (FFI) and
between (AFI) and (FFI) was found. No significant difference between (CFI) and
(AFI) was found with LSD 5% = 339.25 and 352.02 in the first and second
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season, respectively. Regarding yield components and plant height, (CFI)
recorded the highest yield components and plant height followed by (AFI) and
(FFI) respectively. No significant differences, in plant height and all studied
yield components, were found between (CFI) and (AFI) under fertilization
treatments F2, F3 and F4. While, a significant difference under F1 treatment was
found for plant height, no. of grains/row and ear length. These results indicate
the effect of applied micronutrients on these yield components. Reducing
irrigation water amount under (FFI) significantly reduce plant height and yield
components as compared to (CFI) and (AFI). Irrigation methods (AFI) and (FFI)
reduced grain yield by 6.0 % and 16.0% for the first season and 5.0 and 15.0 %
for the second season, respectively as compared to (CFI) in both seasons. These
results showed that (AFI) had the lowest grain yield reduction compared with
(FFI). Sepaskhah and Ghasemi (2008) explained that (FFI) reduced the applied
irrigation water and induced a decrease in growth and yield due to water stress
caused by smaller amount of applied irrigation.

F1
5000
4000
Grain
3000
yield
2000
(kg/fed)
1000
0

F2
F3
F4
CFI AFI FFI
2011

CFI AFI FFI
2012

Irrigation methods

Fig. 1. Response of corn grain yield to studied irrigation methods and fertilization
treatments in both seasons.

Fertilization
The response of corn to the different fertilization treatments in both seasons
is shown in Fig.1 and Table 2. Data showed that grain yield and its attributes
were higher under the complete fertilization combination (F4) which
significantly increased grain yield, 100 grain weight, ear length, no. of
grains/row and plant height as compared to F1,F2 and F3 under studied irrigation
treatments. The differences among F1, F2 and F4 for plant height, ear length,
100 grain weight, no. of grains/row and grain yield were significant. Adding Zn
in combination with NPK increased grain yield. However, the difference
between F1 and F2 was not significant. i.e. presence of Zn (NPK vs NPK+ Zn)
did not significantly change grain yield and yield components. However, F3
treatment was significantly different than F1. This may be due to the presence of
both Zn and B. Sathya et al. (2009) reported that yield increase due to B
application in almost all crops. The data also showed that, lack or presence of Fe
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(NPK+ Zn+B vs. NPK+ Zn+ B +Fe), did not change grain yield and yield
components significantly, i.e., there was no significant difference between F3 and F4.
Therefore, sufficient of both macro and micro nutritional elements plays a significant
role in increasing grain yield and its component. Marschner (1999) declared that
using Zn and Fe elements increases the total amount of carbohydrate, starch and
proteins in plant and so increases the weight of 1000 grain. In this connection, many
investigators have been reported that application of micronutrients significantly
increased all yield components, as well as seed and straw yields of different crops
(Azer et al., 1992, Osman et al., 1991 and Amin et al., 1988).
Fertilization treatments brought out significant variations on yield and yield
components and increased the response of corn plant to moisture stress
especially under irrigation method (FFI). Under all irrigation methods, F4
treatment increased grain yield by about 23 % in both seasons as compared with
F1. El-Hariri et al. (1988) reported that micronutrients are becoming important in
improving crop production and yield components. The results of the present
study show that, balanced fertilization including micro and macronutrients could
influence the yield and yield components of corn.
TABLE 2. Corn yield parameters and plant height as affected by irrigation methods
and studied fertilization treatments in both seasons.
2012

2011
Irrigation Fertilization 100
No. of
Ear
grains
methods
treat
grains/ length
weight
row
(cm)
(gm)

CFI

37.3
38.7
42.1
44.2

20.2
19.0
22.4
23.3

185.6
187.2
190.1
195.7

33.0
33.9
35.2
37.1

38.1
39.3
43.1
44.9

19.4
21.0
22.3
24.1

187.4
192.3
194.7
198.0

F1
F2
F3
F4

33.73
31.8
32.3
33.7
34.6

40.58
34.0
36.3
40.3
41.7

21.2
17.6
18.2
20.4
21.0

189.65
179.0
181.7
186.0
191.7

34.80
31.9
32.2
34.0
35.7

41.35
34.6
37.2
40.2
42.6

21.70
16.4
19.2
20.8
21.9

193.08
181.7
184.5
188.2
193.4

F1
F2
F3
F4

33.08
30.2
31.1
31.4
32.9

38.08
33.3
34.7
38.3
40.0

19.3
13.9
14.2
16.4
18.3

184.60
172.1
174.7
179.5
184.3

33.45
31.9
31.4
32.3
33.2

38.65
32.7
33.8
39.2
40.5

19.53
14.3
15.9
17.1
18.7

186.95
173.4
176.0
182.6
187.3

31.43

36.58

15.7

177.65

32.21

36.55

16.50

179.83

1.86

2.57

2.38

5.74

2.07

2.86

2.96

5.45

Mean
L.S.D.%

Plant
height
(cm)

32.2
33.2
34.3
35.2

Mean

FFI

100
No. of
Ear
grain
grains/ length
weight
row
(cm)
(gm)

F1
F2
F3
F4

Mean

AFI

Plant
height
(cm)

-

Interaction effects
The interaction effect between methods of irrigation and fertilization
treatments brought out variations in grain yield, yield component and plant
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height (Table 2). Corn plants that received the most water and fertilizers had the
highest plant height, 100 grains weight, no. of grains/row, ear length and grain
yield. These results were obtained with (CFI) method combined with fertilization
treatment (F4). The lowest plant height, grain yield and its components were
obtained with (FFI) and fertilization treatment (F1). These results due to the
enough water supplied by furrow irrigation method, which allowed the plants to
have the required water and nutrients, and hence, grow much faster and have
more photosynthesis level which make more spikes and finally high grain yield.
On the other hand, the lowest grain yield and yield components obtained under
(FFI) combined with (F1) resulted from insufficient water and nutrients under
these treatments. However, applying fertilization treatment (F4) under (FFI)
method, higher up the grain yield and yield components. This trend had been
explained by lauer (2006) who indicated that using some elements such as
enough Zn, B and K in the soil leads to increase the resistance of plant against
the possible damages resulted from deficit irrigation water.
Irrigation water applied
Amounts of irrigation water applied for each treatment in the two seasons are
shown in Fig. 2. The data indicated that, furrow irrigation method (CFI) resulted
in higher amount of applied irrigation water to be 71.34 and 69.8 cm in the first
and second seasons, respectively. Irrigation water applied under alternate (AFI)
and fixed (FFI) methods was 62.18 and 53.96 cm in the first season and 59.31
and 51.36 cm in the second season. The (AFI) and (FFI) reduced the applied
irrigation water compared to (CFI). The percentage reduction in water amount
under (AFI) and (FFI) was about 13 % and 24% in the first season and about
15% and 26% in the second season, respectively compared to (CFI). Yonts et al.
(2007) reported that water application through every other row irrigation can be
reduced by 20 to 30% while corn yield was not much reduced. The data also
declared that irrigation water amounts for the fertilization treatments, gradually
increased from F1 to F4. The F3 and F4 treatments required higher amount of
irrigation water than F1 and F2 treatments, due to the increase in corn plants
growth, which indicated by the higher plant height, 100 grain weight, no. of
grains/row and grain yield under F3 and F4 treatments.

Fig. 2. Amounts of irrigation water applied for the different treatments in the two
seasons.
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The relationship between irrigation water applied and grain yield and each of
its attributes are given in Table 3. Response of corn to irrigation water was
significant and linear. All yield components were significantly improved with the
increase in water supply.
TABLE 3. Regression equations and correlation coefficients between applied
irrigation water amounts and corn grain yield and its components.
Equation

R2

Grain yield (kg/fed)

Variable

G.y. =1678 +41.61 x

0.91

100 grain weight (gm)
No.grain/row
Ear length (cm)
Plant height (cm)

G.w.=246.90+0.14 x
G.r. =19.61+ 0.31 x
E.l. =3.61+ 0.25 x
P.h. =147.90+0.61 x

0.81
0.89
0.88
0.85

Irrigation water economy (IWE)
The calculated values of (IWE) for the different irrigation methods and
fertilization treatments are shown in Table 4. Generally, a gradual decrease in
(IWE) values is shown with the different treatments. (IWE) varied under
irrigation methods from 1.50 to 1.69 in the first season and from 1.56 to 1.80 in
the second season. The highest (IWE) value were obtained under (FFI) followed
by (AFI) and (CFI) respectively. The percentage reduction in (IWE) values
under (CFI) was about 11.0% and 13.0% in the first and second seasons,
respectively as compared with those obtained under (FFI). These results revealed
that (FFI) can promote irrigation efficiency. Data concerning effect of
fertilization treatments showed that the highest (IWE) value was recorded under
F1 treatment whereas; the lowest value was under F4 treatment. Although,
application of both macro and micro nutrients in case of F4, the obtained value
of (IWE) was lower than that in case of F1 (macro fertilizers only).
TABLE 4. Irrigation water economy (IWE) of different fertilization treatments
under studied irrigation methods.
Fertilizer
treatments
F1
F2
F3
F4
Mean
L.S.D.5%

2011
CFI
1.54
1.52
1.49
1.46
1.50

AFI
1.74
1.64
1.57
1.54
1.62
0.14

2012
Irrigation methods
FFI
CFI
1.76
1.65
1.72
1.64
1.64
1.51
1.57
1.45
1.67
1.56

AFI
1.84
1.72
1.68
1.62
1.72
0.17

FFI
1.86
1.84
1.80
1.70
1.80

The results indicate a significant difference in (IWE) between (CFI) and
(FFI) in both seasons, while between (CFI) and (AFI), a significant difference
was found in the second season only.
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Water consumptive use (WCU)
Data of water consumptive use determined for the control treatments (F1) of
the studied irrigation methods is presented in Fig. 3. The data showed that (WCU)
was reduced with (FFI) and increased with (CFI) followed by (AFI). Increasing
(WCU) values under (CFI) may be due to the higher soil moisture content through
increasing irrigation water, which gave a chance for more consumption of water. It
was explained by Kang et al. (2000) that the reduction in irrigation water amount
supplied to the alternate furrow irrigation method reduces the amount of surface
wetted leading to less evapotranspiration and less deep percolation.
600

W C U (mm)

500
CFI
400

AFI

300

FFI

200
100
0
2011

2012

Irrigation methods

Fig. 3. Water consumptive use (WCU) as affected by the different irrigation methods.

Water use efficiency (WUE)
Water use efficiency of corn as affected by irrigation methods of the control
treatments in both seasons is shown in Fig. 4. The highest (WUE) value was
achieved under irrigation method (FFI) followed by (AFI). However, the lowest
value was obtained with (CFI). These results show the superiority of (FFI) and
(AFI) in increasing water use efficiency of corn since consumed less water than
furrow irrigation. These results are in agreement with Sepaskhah and KamgarHaghighi (1997) who reported that alternate furrow irrigation can improve
agricultural water use efficiency. Although, the highest grain yield of corn was
achieved with (CFI), (WUE) as well as (IWUE), decreased. The decrease in
(WUE) under (CFI) may be due to the increase in irrigation water.
2
1.9
WUE 1.8
(Kg/m 3) 1.7
1.6
1.5
CFI

AFI

FFI

CFI

2011

AFI

FFI

2012

Irrigation methods

Fig.4. Water use efficiency (WUE) as affected by different irrigation methods.
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Conclusions
In the present study grain yield and its components influenced by the irrigation
method and the combination between macro and micro fertilization. Significantly,
lower yield and magnitudes of yield components were obtained when lower
amount of water was supplied during the growth. The results showed that (CFI)
followed by (AFI) increased grain yield and yield contributing characters, in
respect to (FFI). However, the highest (IWE) was obtained with (FFI) and (AFI)
methods which save about 24% and 13% of irrigation water in the first season and
about 15% and 26% in the second season, respectively. Under studied irrigation
methods, combination of macro and micro nutrients (F4) treatments significantly
increased grain yield and its components compared with macronutrient only (F1)
treatment. It is recommended that alternate furrow irrigation can be used as a
simple and efficient method for corn production as it enables the production of as
much corn yield as those offered by all furrow method. Also, optimum fertilization
must be added and more attention should be paid to micronutrients nutrition for
corn plants so that plant growth and yields are not limited by nutrient deficiencies
occurred as a result of small amount of irrigation water.
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إستجابة الذرة الشامية لبعض طـــرق الــــرى و التسميد بالعناصر
الكبرى و الصغرى
**

منال أبو المعاطى النادى* و أمانى محمد عبد هللا
*قسم علـــوم األراضى و**قسم المحاصيــل – كلية الزراعة – جــامعة القاهرة –
الجيزة – مصر .
أجريت التجربة الحقلية في محطة البحوث الزراعية التابعة لكلية الزراعة – جامعة
القاهرة خالل موسمى النمو  1122و 1121لدراسة تأثير ثالث طرق مختلفة للري
وأربعة معامالت مختلفة من التسميد بالعناصر الكبري والصغري علي محصول
الذرة الشامية ومكوناته .وكان تصميم التجربة قطع منشقة حيث طرق الري فى
القطع الرئيسية هي :الري بالخطوط ) – (CFIالري التبادلي ) (AFIوالري الثابت
لخط واحد فقط ) (FFIو معامالت التسميد في القطع المنشقة هي-:
1. (F1), NPK.
2. (F2), NPK Zn.
3. (F3), NPK Zn B.
4. (F4), NPK Zn B Fe.
وأوضحت النتائج ما يلي-:
 .2أدي إختالف طريقة الري المستخدمة إلي تأثر محصول الذرة الشامية
ومكوناته  ،حيث زاد محصول الحبوب ومكوناته عند استخدام طريقة )(CFI
يليها طريقة ) (AFIثم ) (FFIعلي الترتيب.
 .1لم يوجد فرق معنوى فى محصول الحبوب بين كل من ) (CFIو )(AFI
ولكن سجل فرق معنوي بين كل من ) (FFI), (CFIوأيضا ً بين (FFI),
).(AFI
 .3أدي استخدام طريقتي الـــري ) (FFI), (AFIإلي توفير مياه الـــري بنسبة
 ٪12 ، ٪23فى الموسم األول و ٪21و  ٪12فى الموسم الثانى علي الترتيب
بالمقارنة بطريقة ).(CFI
 .2كان أعلي توفير للماء ) (IWEو أعلى كفاءة الستخدام مياه الري )(WUE
هو عند استخدام طريقة الرى ) (FFIيليها ) (AFIوذلك بالمقارنة بـ ).(CFI
 .1أدي التسميد الكامل بالعناصر الكبري والصغري معا ً إلي حدوث زيادة معنوية
في كل من وزن الكوز ووزن الـ  211حبة وعدد الحبوب في الصف
ومحصول الحبوب.
 .2كان هناك فرق معنوي بين معاملة التسميد بالعناصر الكبري ) (F1وبين
معاملة التسميد الكامل بالعناصر الكبري والصغري معا ً ) (F4تحت طرق
الري المستخدمة.
 .7من نتائج الدراسة يتضح أن إستخدام طريقة الري التبادلي مع اإلهتمام بالتسميد
بالعناصر الكبري والصغري معا ً يؤدي إلي توفير مياه الري المستخدمة مع
ارتفاع إنتاجية محصول الذرة الشامية.
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