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Abstract: Field experiment was conducted during winter season 2021-2022 at karthiya
area / Kut district in Wasit Province, Irag. Therefore, the aim of this study was to
implement the sprinkler irrigation scheduling and foliar application of nutrients on the
traits of wheat (IPA 99). The study carried out in randomized complete block design with
strip plots arrangements and three replications. The main plots were for irrigation
scheduling calculated based on depth of irrigation water and the cumulative evaporation
from a Class A as follows: Depth of irrigation water at 40 % of available (I1), depth of
irrigation water at 60 % of available (I.) and depth of irrigation water at 80 % of available
(13). The sub plots were for foliar application of nutrients included control (No), foliar spray
of iron and zinc was added with the elongation and booting stages (100 Mg.L™?) (N1) and
foliar spray of potassium was added with the elongation and booting stages (3000 Mg.L™)
(N2). The results indicated that the highest plant height, flag leaf area, chlorophyll, grains
yield, biological yield and harvest index were found at depth of irrigation water at 40 % of
available (107.08 cm, 43.05 cm?, 48.14 SPAD, 4.92 t ha, 14.78 t ha' and 33.19 %)
respectively. Also the highest were found at foliar spray of potassium 3000 Mg.L™ (103.89 cm,
46.10 SPAD, 4.50 t ha, 14.43 t ha and 30.93 % ) respectively, except flag leaf area not

significant affected.
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1. Introduction:

Wheat is one of the most important crops worldwide. It's a major source of energy in
human nutrition and more important than other grain crops. This importance is due to its
seeds that contain gluten which is essential for producing high quality bread. It is the first
strategic crop in Iraq because it is the main source of food and has a role in economic
development. It belongs to the family [8 and 19].

Water is an important natural resource and its increasing scarcity has led to concerns for
its efficient use, management, and sustainability. Water shortage is one of the main
constraints for economic development in arid and semi-arid areas. However, it is very
important for these areas to promote public awareness as regards water-saving measures so
as to develop the social sustainability and extension of new cultivated areas [13]. The
efficient use of water by modern irrigation systems is becoming increasingly important in
arid and semi-arid regions with limited water resources [12].

Sprinkler Irrigation or overhead irrigation is application and distribution of water over
the field in the form of spray created by expelling water under pressure from an orifice
(nozzle). In effect, sprinkler systems are designed to deliver water to the field without
depending on the soil surface for water conveyance or distribution. Sprinkler irrigation is
becoming a preferred method for cereal crop cultivation as the water available for
irrigation around the world becomes increasingly scarce, especially in arid and semi-arid
regions [21 and 25].

Scheduling irrigation’ is one of the important processes in water management i.e., when
irrigation is to be performed and what quantity of water needs to be fed. It is absolutely
necessary to rationalize the use of water as it is an important application to increase the
water use efficiency [1 and 5].

[3] observed that irrigation treatments at 60% and 80 % of available water were
significantly differences in reducing plant height and flag leaf area for wheat, and the
reduction percentage was 7.01%, 10.51%, 12.10% and 29.48% respectively, compared
with the treatment 40% of available water.

The method of spraying fertilizer is effective in increasing the quantity, improving the
quality, vegetative growth of the plant, and reduce the environmental pollution caused by
the addition of fertilizer compounds to the soil and the possibility of addressing the lack of
major elements in plants instantly by foliar applications of these nutrients on the vegetative

parts [22]. Potassium is the third most important nutrient after nitrogen and phosphorus for
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better crop growth and development. It is an essential nutrient and its availability controls
many biochemical and physiological processes in plants such as enzyme activation,
photosynthesis, protein synthesis, osmoregulation, energy transfer, stomatal movement,
cation-anion balance and stress resistance [11].

Fe and Zn contribute to photosynthesis, chlorophyll formation, metabolism of starch
formation, and also controls the physiological and biochemical processes. It has a positive
influence on the translocation of required metabolites from the source to the sink of plants
[18].

[23] concluded the foliar fertilization of potassium had significant effect most of the
studied parameters of wheat crop. [14] reported that concentrations of iron and zinc foliar
application increased the plant height, flag leaf area, chlorophyll index, number of tillers
and grain yield of wheat compared to control treatment.

Therefore, the aim of this study was to implement the sprinkler irrigation scheduling and

foliar application of nutrients on the traits of wheat.

2. Materials and methods

Field experiment was conducted during winter season 2021-2022 at karthiya area /
Kut district in Wasit Province, Irag. Soil samples were taken from depths of 0 — 30 cm
prior to sowing of crop and analyzed to determine the physical and chemical properties

which are shown in Table (1) by using methods of soil analysis [24].

Table.1. Some chemical and physical properties of soil field experiment (depth 0 - 30
cm) for the season 2021/2022.

e

Soil texture Silt Loam
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The experiment was conducted using a randomized complete block design with strip plots
arrangement and three replications, the area of each plot was 18 m?. The treatments

considered in the study were as follows:

First factor: The sprinkler irrigation scheduling comprised of three levels were calculated based on

depth of irrigation water and the cumulative pan evaporation:

1- Depth of irrigation water at 40 % of available (l1).
2- Depth of irrigation water at 60 % of available (I2).

3- Depth of irrigation water at 80 % of available (13).

Second factor: Foliar application of nutrients:
1- Control (only received distilled water) No.

2- Foliar spray of iron and zinc was added with the elongation and booting stages (100
Mg.L ™) N3 (for both iron and zinc).

3- Foliar spray of potassium was added with the elongation and booting stages (3000
Mg.L™) N2,

Wheat variety (IPA 99) was planted on 13th Dec, 2021 growing season, the distance
between rows was 20 cm. The phosphate fertilizer was added at one time before planting
with the reality of (100 Kg. ha P,0s), whereas recommended dose 200 kg. ha™ of urea
(46% N), was applied in two equal doses at during tillering and flowering. Potassium was
applied in the form of potassium sulfate (K 41.5). While iron and zinc were applied as

FeSO4 and ZnSO4 (Fe 20 %, Zn 33 %) respectively in the experiment as per treatments.

Water were applied to all irrigation treatments at same time using a basin irrigation
method. Thereafter, the sprinkler irrigation scheduling was started according to the
experimental treatments after the completion of seedling emergence. Irrigation intervals
and irrigation scheduling were calculated based on depth of irrigation water and the

cumulative evaporation from a Class A Pan during the growth period.

Plants per square meter in each experimental unit were harvested on 14 May in 2022.
The data of the following parameters: Plant height, Flag leaf area, Chlorophyll,
Grain yield, Biological yield and Harvest index were observed.
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The data analysis were performed using GenStat program and mean comparison were

carried out by using the least significant difference (LSD) test at probability levels of 0.05
[2].
3. Results and Discussion

The results in (Table 2) indicated that the irrigation scheduling, nutrients had high
significant effect on plant height, while their interaction did not significant differences on
this trait. The highest plant height value (107.08 cm) was obtained through I, treatment, the
lowest value (95.22 cm) was observed in I3 treatment. These results are in agreement with
these of [7]. Data also explained nutrients (N2) gave the average highest (103.89 cm)
compared with No treatment. These results are in line with [10 and 23].

Table (3) Irrigation scheduling indicated highly significant effect on flag leaf area in the
growing season. It is clear from data that the highest value of flag leaf area was observed
with 11 treatment and the lowest value was obtained with I3 treatment, while nutrients and

their interaction did not show significant effect on this trait. Similar result was concluded
by [7].

The results in (Table 4) indicated that the irrigation scheduling and nutrients had high
significant effect on chlorophyll, while their interaction did not significant differences on
this trait. The highest chlorophyll value (48.14 SPAD) was obtained through I, treatment,
the lowest value (42.12 SPAD) was observed in I3 treatment. Data also explained nutrients
(N2) gave the average highest (46.10 SPAD) compared with No treatment. These results are
in line with [10].

Grain yield affected significantly by irrigation scheduling (Table 5). The highest
average of grain yield was (4.92 t. ha') at 11 as compared with control treatment. These
results were in agreement with [17]. The differences in the values of the grain yield among
the nutrients levels were significant in growing season. The N2 treatment gave the average
highest (4.50 t. hal) compared with No treatment which gave the lowest average (3.74 t.
ha1). Similar results were reported by [15 and 23].

Data in (Table 6) revealed that the irrigation scheduling and nutrients had high
significant effect on biological yield, whereas their interaction did not significant
differences on this trait. The maximum biological yield value (14.78 t. ha') was obtained

through 11 treatment, while the minimum value (12.93 t. ha) was observed in I3 treatment.
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This finding was supported by [17]. Results also explained nutrients (N2) gave the average
highest (14.43 t. ha') with increase of 6.306 % compared No treatment. Similar results
were noticed by [20 and 27].

The results in (Table 7) proposed that the irrigation scheduling, nutrients had high
significant effect on harvest index, while their interaction did not significant differences on
this trait. The maximum harvest index value (33.19 %) was obtained through I1 treatment,
the minimum value (24.34 %) was observed in I3 treatment. These results are in line with
[6]. Data also explained nutrients (N2) gave the average highest (30.93 %) compared with
No treatment. These results are in agreement with those of [16 and 23].

The results of the present revealed that crop wheat irrigated by sprinkler irrigation,
responded to study treatments, based on the results above, it can be concluded that the crop
traits were recorded maximum with irrigation at (I1) than other irrigation schedules. And
from the results, it may be indicated that wheat plant gave maximum production of crop
attributes when treated with (N2). The increase of crop traits is due to increase of optimum
availability of water at crop growth that provides all available nutrients from the soil.
Besides this, it maintained chlorophyll content in leaves and plant remain stay-green for
longer period of time that helped higher photosynthesis of crop through better assimilation
of carbon from atmosphere that favours the growth [26]. Also, the present study’s findings
explained the important role of the sprinkler irrigation system in the improvement of the
growth attributes, this may be due to the fact that in sprinkler irrigation, wheat plants
received a uniform distribution of water across the entire field [7].

On the other hand, Wheat requires potassium for optimal growth and development.
Adequate potassium results in superior quality of the whole plant due to improved
efficiency of photosynthesis, increased resistance to some diseases and greater water use
efficiency [9]. Also, Iron and Zinc contribute to photosynthesis, chlorophyll formation. It
has a positive influence on the translocation of required metabolites from the source to the
sink of plants [4 and 18].

Table 2. Effect of irrigation scheduling, nutrients and their interaction on the plant
height (cm) of wheat during the season 2021 / 2022.
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Treatments Mean of effect

irrigation (1)

—

—

Mean of effect (N)

Table 3. Effect of irrigation scheduling, nutrients and their interaction on the flag leaf
area (cm?) of wheat during the season 2021 / 2022.

Treatments Nutrients Mean of effect
[~ N rrigation (1
I1 41.26 42.48 45.40 43.05
I3 38.50 38.68 39.87 39.02
A
LSD 2.353 = |

Table 4. Effect of irrigation scheduling, nutrients and their interaction on the
chlorophyll (SPAD) of wheat during the season 2021 / 2022.

Treatments Miean of effect
[ N [ n N | meen®
45.17 48.23 51.00 48.14
| aor | w6 | a0 | w300
41.00 42.36 43.00 42.12

Mean of effect (N) | 42.48 wes I a0 T |
s EE] I
(005)
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Table 5. Effect of irrigation scheduling, nutrients and their interaction on the grain yield
(t. hal) of wheat during the season 2021 / 2022.

Treatmens Mean of effect

irrigation (1)

—

—

Mean of effect (N)

Table 6. Effect of irrigation scheduling, nutrients and their interaction on the biological
yield (t. ha') of wheat during the season 2021 / 2022.

Treatments Nutrients Mean of effect

I [ T
—

Mean of effect (N) |  13.52 13.88 14.43 —
5 N T
(009 0212

Table 7. Effect of irrigation scheduling, nutrients and their interaction on the harvest
index (%) of wheat during the season 2021 / 2022.

Treatments Miean of effect

[ N [ n N | meen®
31.67 32.42 35.48 33.19
| orer | 2o6r | stz | 295
23.29 23.70 26.02 24.34

Vean ofeffect (\) | 2752 | 260 | 088 | |
S E
(005) 218

28



6. Reference

1- Abd Al-Hassan, S., and Hassan, A. A. A. H. 2019. Irrigation scheduling of Maize
effected by Plant growth-promoting rhizobacteria. Int. J. Agricult. Stat. Sci. vol, 15(2):
751-757.

2- Abed, Z.E., Jessup, R.W., and Al-Issawi, M. H. 2018. Irrigation intervals affect
DHN1 expression and some physiological parameters in stay green and non-stay-green
sorghum. Biochem. Cell. Arch. 18 (1): 1043-1047.

3- Abraheem, B. A. 2017. Effect of gelatin anti-transpiration in some growth and yield
characteristics of wheat under water stress. The Iraqi Journal of Agricultural Sciences,
6(48): 1634-1643.

4- Abu - Dahi, Y.M., Shati, R.K., and Al-Taher, F.M,. 2009. Effect of Foliar Feeding of
Iron, Zinc and Potassium on Growth and Yield of Wheat. The Iragi Journal of Agricultural
Science 40 (1):69-81.

5- Ahmed, S. A, and Hassan, A. A. 2021. Role of Bacteria Promoting Plant Growth in
Enhancing Grain Yield Components and Water Use Efficiency of Popcorn under Water
Stress. Indian Journal of Ecology, 48(13): 96-100.

6- Ahmed, S. A. 2020. The role of potassium fertilization in improving the barley crop
yield and water use efficiency under different levels of irrigation. Int. J. Agricult. Stat. Sci.
16 (1):1443-1449.

7- Akol, A. M., Nassif, N., Jaddoa, K. A., Zwain, H. M., Radhi, K., and Al-Ansari, N.
2021. Effect of Irrigation System, Tillage System, and Seeding Rates on Wheat (Triticum
aestivum L.) Growth, Grain Yield and Its Water Consumption and Efficiency. Engineering,
13(11): 574-594.

8- AL-Behadili, A. A., and Abed, Z. A. 2019. Effectiveness of Oxidation Enzymes in the
Ratio of Gluten to Wheat Bread Via Different treatments of Weeds Control. Indian Journal
of Ecology, 46(8): 119-122.

9- Alderfasi, A. A., & Refay, Y. A. 2010. Integrated use of potassium fertilizer and water
schedules on growth and yield of two wheat genotypes under arid environment in Saudi
Arabia 1-Effect on growth characters. Agric. Environ. Sci, 9(3): 239-247.

10-AL-Hassan, S. A., Zeboon, N. H., and Bager, H. A. A., 2015. Effect of timinor and
rates of potassium application on some growth trials of bread wheat. The Iragi Journal of
Agricultural Sciences, 46(4):522- 528.

11- Ali, Azhar, Fazal Munsif, Aziz Khan and Saif Wllah. 2019. Optimizing rates and
application time of potassium fertilizing for improving growth, grain nutrients content and
yield of Wheat crop. Open Agriculture: P.M.C 4(1): 500-508.

12- Al-Maeini, A. H. A., Alsadoon, J. N. A. A. R., and Kadim, H. A. A. M. 2018.
Estimation of evapotranspiration of maize under climatic conditions of Wasit governorate
Irag. Bioscience research. 15(4); 4362-4373.

13- Alsadoon, J. N. A. R., Al-Wardy, M. I. Z., and Kadim, H. A. A. M. 2019. Effect of
irrigation levels on maize yield planted under climatic conditions of Wasit province. Plant
Archives, 19(2): 4415-4418.

14-AL-Salmani, K.H., ALTimimi, S.M., and AL-Bandawy, R. B. 2013. Effect of
Spraying Iron and Zinc on Some Vegetative Properties and Yield of Wheat Bhooth -7.
Diyala Agricultural Sciences Journal, 5(2): 232-239.

29



15-AL-Salmany, H. K., Abass, J. M., and Sarhan, I. A. 2011. Respons of Bread Wheat
cultivar Abu ghraib-3 to Foliar feeding with Zn and Fe. Iraq Journal of Agricultural
Science, Special Issue 16(5): 30-39.

16-Bager, H. A. A. (2014). Response of Bead Wheat Shaam-6 cultiver to ground added
Potassium and foliar Boron application. The Iraqi Journal of Agricultural Sciences,
45(5):479- 487.

17-Gameh, M. A., Eissa, M. A., Ismail, A. A. M., & Ahmed, W. M. 2019. Water
productivity and yield of wheat as affected by irrigation systems and water deficit under
New Valley conditions. Assiut Journal of Agricultural Sciences, 50(2): 256-271.
18-Hafeez, M. B., Ramzan, Y., Khan, S., Ibrar, D., Bashir, S., Zahra, N., Rashid, N.,
Nadeem, M., Rahman, S. U., Shair, H., Ahmad, J., Hussain, M., Irshad, S., Al-
Hashimi, A., Alfagham, A., & Diao, Z. H. 2021. Application of zinc and iron-based
fertilizers improves the growth attributes, productivity, and grain quality of two wheat
Triticum aestivum L cultivars. Frontiers in Nutrition, 8: 1-13.

19-Hammood, E. K., & Nasir, J.M. 2017. The Effect of Fermentation and Baking
processes on the Phyate Degradation during the process of manufacturing whole Wheat
Flour Bread. Iragi Journal of Market Research and Consumer Protection, 14(1):108- 117.
20-Hasaen, S. A., AL-Hade, M. Q. S., Ameer, A. N. A, & Jawad, N. N. 2019. Effect of
potassium addition and several levels of nitrogen on growth and yield of two cultivars of
wheat under sprinkler irrigation system. Journal of Kerbala for Agricultural Sciences, 6(4):
1-12.

21- Mansour, H. A., Abd El-Hady, M., Eldardiry, E. 1., and Aziz, A. M .2019. Wheat
crop yield and water use as influenced by sprinkler irrigation uniformity. Plant Archives,
19(2), 2296-2303.

22- Mustafa, A.S, and Cheyed, S.H. 2019. Effect of partition foliar applications of
organic, biochemical, and chemical fertilizers on some growth characteristics and yield of
sorghum. Journal of Physics: Conf. Series. 1294 (9): 1-11.

23-Neama, E.S., Abbud, L.R., and Mutlag, A. E. 2011. Effect of Foliar Nutrition of
Potassium on Growth and Yield of Wheat Triticum aestivum L Cultivated at Gypsiferous
Soil under Pivot Sprinkler Irrigation System. Iragi Journal of Desert Studies, 3(1): 198-
205.

24- Page, A. L., R. H. Miller, and D. R. Keeney. 1982. Methods of Soil Analysis. Part 2.
Chemical and Microbiological properties, 2nd. ed. Am. Soc. Agron. Inc. publisher,
Madison, Wisconsin, USA.

25- Reddy, S. R. 2007. Irrigation Agronomy. Kalyani Publishers. Printed in India. New
Delhi- 110 002.

26-Verma, H. P., Sharma, O. P., Kumar, R., Yadayv, S.S., Shivran, A.C., & Balwan.
2017. Yield Attributes and Yield of Wheat (Triticum Aestivum L.) as Influenced By
Irrigation Scheduling and Organic Manures. Chem Sci Rev Lett, 6(23): 1664-1669.

27- Zeboon, N. H., Bager, H. A., and AL-Hassan, S. A. 2015. Effect of Timinor and
Rates of Potassium the on Yield and Yield components of bread Wheat. The Iraqi Journal
of Agricultural Science 46 (6):951-957.

30



