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Abstract : The experiment was conducted in Al- Mahaweel Research Station in Babel Governorate, Ministry of Agriculture
during autumn season 2016-2017 to determine the role of irrigation management processes and micronutrient fertilization in
growth and productivity of two varieties of wheat IPA 99 and Al-Rasheed 22 in clay loam soil classified as Typic Torriflovent.
The experiment included four irrigation treatments and six fertilization treatments. The experiment was designed under
randomized complete block design (RCBD) with three replications. Wheat grain IPA 99 and Al-Rasheed 22 varieties were
planted in 23/11/2016 and harvested in 13/5/2017. The amount and periods of irrigation depended on sensors reading of
volumetric water content was measured using GS3 sensors. Irrigation water was applied at 50% depletion to the depth of total
plant root and calculate depth of water applied up to field capacity. The actual water consumption used (ET,) for wheat IPA
99 and Al-Rasheed 22 were 707.7 and 699.7 mm season™* for river water irrigation (I ) respectively. The actual water consumption
used (ET,) were 23.46, 7.21 and 23.74% for |, I, and I, 0f 23.46, 7.21 and 23.74% for IPA99 and 24.87, 5.29 and 23.44% for Al-
Rasheed 22 respectively compared to I treatment. The foliar application treatments indicated differences in plant height, leaf
area, a number of tillering and grain yield for IPA 99 and Al-Rasheed 22. The highest value of these characteristics was T,
treatments and the lowest value for T treatments.
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1. Introduction calcareous soil in the arid and semi arid region as well
as in middle region of Irag. Micronutrients have
prominent effect on dry matter, grain yield and straw
yield of wheat [Asad and Rafique, (2000)].
Micronutrient are defined substances that are crucial
for crop growth; however, they are used in lower
amounts as compared to macronutrient, such as N, P
and K [Ghafoor et al. (2018)]. Narimani et al. (2010)
reported that foliar application of microelements
improved the effectiveness of macronutrient.

Water is the basis of sustainable development and
the denominator of the challenges occurs in the world
included: energy, food, health, security and poverty
eradication. Sustainable development in general is
defined as development that balances the ecosystem,
economic, social and technological, contributes to
maximizing growth in these systems, and sustainable
water management is a key of component sustainable
development [Russo et al. (2014)]. Water requirement
for wheat is about 420 mm in season, It needs 5.88 The aim of present study is to evaluate the role of
billion cubic meters for an area about 6 million dunums,  individual and combined between of Zn, Cu, Fe and
accounting for about 70% of the water requirement of ~ Mn on yield and concentration of micronutrient in seed

the crops prevailing in the country [Aoda (2008)]. under different irrigation management methods.
Wheat (Triticum aestivum L.) is one of the most 2. Material and Methods
important crops among people in a different form for Field experiment was carried out at Al- Mahaweel

human nutrition in the world and has been cultivated in ~ Research Station in Babel Governorate during autumn
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season 2016- 2017 in clay loam soil classified as Typic
Torriflovent (as subgroup classification). Some soil
characteristics (Table 1) were determined according
to Black (1965a,b). This study included following
treatments:

a) lrrigation treatments: River water irrigation (I ),
Salty well water irrigation (1,), Alternate irrigation
one irrigation with river water followed by two
irrigation with well water (1) and Local farming
irrigation treatment (1).

b) Fertilization treatments: Treatment without any
fertilization and without foliar application control
treatment (T ), fertilization treatment with NPK
without foliar application control treatment (T),
fertilization treatment with NPK with foliar
application with Zn (T,), fertilization treatment with
NPK with foliar application with Zn and Fe (T,),
fertilization treatment with NPK with foliar
application with Zn, Fe and Mn (T ) and fertilization
treatment with NPK with foliar application with Zn,
Fe, Mnand Cu (T)).

Table 1: Physic and chemical properties of the soil.

Properties Unit Value
0.0-0.2m |0.2-0.4m
PH  — 713 710
EC(1:1) dSm?! 4.00 530
Auvailable N 41.20 40.93
Available P mg kg 1151 11.00
Available K 197 182
Sand 284 244
Silt g kg? 440 520
Clay 276 236
Texture Clay loam|Silt loam
Bulk density mgm?® 1.60 1.65
Water content at FC 0.301 0.264
Water content at WP | cmécm?® 0.124 0.112
Available water 0.177 0.152

The experimental treatments arranged in
Randomized Complete Block Design with three
replicates. The main plots were assigned to irrigation
treatments, whereas a fertilization treatment was
assigned to the sub plots. Sowing IPA 99 and Al-
Rasheed cultivars was done on November 23th.
Harvest was done on May 13. The area of each plot
was 6 m? (3x2). Grains of wheat were sown at a rate
of 120 kg ha* and all agriculture practices for growing

wheat were applied as recommended.

The amounts of applied irrigation water (m* ha?)
depended on sensors reading of volumetric water
content was measured using GS3 sensors. Irrigation
water was applied at 50% depletion to the depth of
total plant root and calculated depth of water applied
up to field capacity. Amount of irrigation water to the
local farming irrigation was determined according to
local irrigation scheduled by farmer up to field capacity
in addition to taking sensors readings continuously for
soil moisture and electrical conductivity to follow-up
the salinity changes in soil profile for two depths 0.20
and 0.40 m from the surface soil in time intervals of
four hours among readings along the growing season,
then determining the final reading of electrical
conductivity of soil according to the changes of soil
temperature during agriculture season after using many
comparing equations. Irrigation system was surface
flow irrigation through line pipe provided with meter
gauges for measuring water applied. Irrigation were
scheduled when soil water content in the root zone was
depleted by the crop to specific fraction of available
water. The amount of water consumed from the root
zone between two successive irrigations as a water
depth in cm, was calculated from the following equation
[Allen et al. (1998)]:

d=(6,-6)xD (1)
where,

d = Depth of water added

D = the irrigation root zone depth (cm)

6,.= Soil moisture at field capacity (cm? cm)
0,,= Soil moisture before irrigation (cm?® cm®)

The amount of water consumed in each irrigation
interval was obtained from the difference between soil
content before the following irrigation and field capacity.
Actual evapotranspiration was estimated according to
the Allen et al. (1998):

ETa=R+1-D+ AW (2)
where,

ETa= Evapotranspiration (mm)

R = Rainfall (mm)

| = Depth of irrigation (mm)

D = Depth of drainage (mm)

AW = the change of soil water storage in the
measured soil depth



Fertilization on Parameter of Growth and Yield of Two Wheat Varieties 127

Plant samples of one square meter from each plot
were harvested and ten plants were taken randomly to
determine yield attributes: flag leaf area, plant height,
tillers m?2 and the grain yields calculated from one
square meter then converted to kg h. The Statistical
Analysis System [SAS (2012)] program was used to
measure differences of factors in study parameters.
Chi-square test was used to compare between
percentages in this study.

3. Results and discussion
3.1. Yield Attributes

3.1.1. Flag leaf area (cm?), Plant height (cm)
and Number of tillers m?:

Results presented in Figs. 1, 2 and 3 show the
irrigation treatments I, 1, and I, + recommended
chemical fertilizers with NPK and foliar application with
Zn, Fe, Mn and Cu significantly and improved the
highest values of leaf area (cm?), plant height (cm) and
number of tillers m? recorded 66.56 and 68.88 cm?;
125.56 and 128.92 cm; 642 and 658 tillers m~ for IPA
99 and Al-Rasheed 22, respectively.
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Fig. 1:Effect of irrigation and fertilization treatments on wheat
leafarea (cm?) for IPA 99 (a) and Al-Rasheed 22 (b).

The results also showed that the foliar application
significantly improved the wheat leaf area (cm?), plant
height (cm) and number of tillers m?, compared with
the control treatment that recorded 39.32 and 41.67
cm?; 82.11 and 84.11 cm; 433 and 445 tillers m for
leaf area, plant height and number of tillers mr for IPA
99 and Al- Rasheed 22 respectively.
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Fig. 2: Effect of irrigation and fertilization treatments on wheat
plant height (cm) for IPA 99 (a) and Al-Rasheed 22 (b).
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Fig. 3:Effect of irrigation and fertilization treatments on wheat
tillers m2 for IPA 99 (a) and Al-Rasheed 22 (b).

The obtained results could be due to the irrigation
on 50% depletion supplied sufficient soil moisture in
the root zone which increased the capacity of wheat
plant in photosynthesis and consequently increased flag
leaf area, plant height (cm) and number of tillers m=2.
The previous results are in full agreement with those
reported by Kamel et al. (2007) and Zeidan et al.
(2009). Plant growth parameters promoting due to the
fertilization and foliar application improved photo-
synthesis consequently increased flag leaf area, plant
height (cm) and number of tillers m? [Goh et al. (2000)].
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Table 2: Effect of irrigation treatments and foliar application on wheat grain
yield (kg ha?) for IPA99 and Al- Rasheed 22.

T TO T1 T2 T3 T4 T5 | Mean
|
10 1221 4967 | 5577 5988 | 6456 | 6988 | 5200
o 11 578 2134 | 2345 2788 | 2921 | 3112 | 2313
% 12 1156 4781 | 5313 5580 | 5985 | 6445 | 4877
- 13 1187 4822 | 5390 5677 | 6122 | 6655 | 4976
Mean | 1036 4176 | 4656 5008 | 5371 | 5800
o) 10 1433 5128 | 5688 6112 | 6655 | 7294 | 5385
E ~ 11 610 2345 | 3567 2977 | 3111 | 3321 | 2655
§ N 12 1322 4925 | 5467 5856 | 6345 | 6799 | 5119
<—;: 13 1398 5019 | 5529 5988 | 6489 | 7025 | 5241
Mean | 1191 4354 | 5063 5233 | 5650 | 6110
irri- irri- | variety|irrigation
LSD irri- foliar | gation | gation | xfoliar| xvariety
0.05 gation | variety | appli- X xfoliar | applic-| xfoliar
cation | variety | appli- | ation | applic-
cation ation
310 27 17 382 378 267 482

3.1.2. Wheat grain yield (kg ha?):

The results in Table 2 showed that the wheat grain yield of IPA 99
and Al- Rasheed 22 cultivars were significantly different, depending on
the fertilization system applied in the current study, where the highest
grain yield was found in the treatment of integrated fertilization with
NPK+ foliar application with Zn, Fe, Mn and Cu of the recommended
chemical fertilizer and with irrigation treatments, recorder 6988, 6445
and 6655 kg ha' to I T, I, T, and I, T, for IPA 99 and 7294, 6799 and
7025 kg ha' to I T, LT, and I, T, for Al- Rasheed 22, respectively.

The wheat grain yield increased when added the fertilization with
foliar application Zn, Fe, Mn and Cu. These results clearly indicate that
the foliar application Zn, Fe, Mn and Cu of wheat crop achieved the
highest yields of production compared to other fertilization systems.
The highest grain yields under the integrated fertilization system and
irrigation with river water for two wheat cultivars IPA 99 and Al-
Rasheed 22.

The irrigation treatment at 50% depletion of available water (l)
produced highest average grain yield 5200 and 5385 kg ha* for IPA 99
and Al- Rasheed 22, respectively. While the percentage reduced grain
yield for the irrigation treatment (1,) by 55.52 and 50.70%, as compared
to irrigation treatment (l,) for IPA99 and Al- Rasheed 22, respectively.

4. Conclusion

Increasing the grain yield, a plant height, flag leaf area and a number
of tillers for wheat 1PA 99 and Al-Rasheed 22 by application fertilizers
and foliar application with micronutrient elements, which are taken as
a step towards sustainable agriculture.
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