‘ ’ Original
‘ ‘ Irrigation Sciences and Engineering (JISE) Pape

Shahid Chanan Vol. 46, No. 4, Winter 2024, p. 83-95

Universily ol Ahvaz

Journal homepage: https://jise.scu.ac.ir

Investigating the effects of different amounts of A200 hydrogel and
vermicompost on wheat crop under deficit irrigation

S. Azimi, M. Khoshravesh?", A. Darzi Naftchali® and M.  Abedinpour*

1- MSc Graduated of Irrigation and Drainage. Sari Agricultural Sciences and Natural Resources University.
2*- Corresponding Author, Associate Professor, Water Engineering Department, Sari Agricultural Sciences and Natural Resources
University. ( m.khoshravesh@sanru.ac.ir).
3- Associate Professor, Department of Water Engineering, Sari Agricultural Sciences and Natural Resources University.
4- Assistant Professor, Agricultural Engineering Research Department, Golestan Agricultural and Natural Resources Research and
Education Center, AREEO, Gorgan, Iran.

ARTICLE INFO TO CITE THIS ARTICLE:

Artlcle history: Azimi, S., Khoshravesh, M., Darzi Naftchali, A.,

Received: 19 November 2023 Abedinpour, M. (2024). 'Investigating the effects of

Revised: 18 January 2024 different amounts of A200 hydrogel and

Accepted: 20 January 2024 vermicompost on wheat crop under deficit irrigation’,
Irrigation Sciences and Engineering, 46(4), pp. 83-95.

Keywords: doi: 10.22055/jise.2024.45315.2101.

Agricultural, Cereals, Kashmar,
Pot, Water Stress.

Abstract

The intensification of drought and water stress caused by climate change is a major factor in yield
and productivity reduction in the agricultural sector in arid and semi-arid environments.
Agricultural lands are often sorely affected by water tension caused by scarce and low
precipitation. This research evaluated the effect of different amounts of water, vermicompost and
hydrogel used to save the soil water content on wheat grain and biomass yield. Hence, an
experiment was conducted at the research farm of Kashmar higher education institute to evaluate
the effects of different amounts of hydrogel and vermicompost on wheat biomass and grain yield.
Experimental treatments were included: four levels of A hydrogel (i.e. 0(So), 0.1(S1), 0.2 (S2)
and 0.3 (Ss) wt. %) plus four levels of vermicompost (0(Vo), 7(V1), 10(V2) and 15(Vs) tons per
hectare) and three levels of irrigation water (60(W1), 80(W>) and 100(Ws) percent of wheat water
requirement). The experiment was carried out in a randomized completely block design (RCBD)
in a factorial arrangement as a pot experiment in 144 pots. The results showed that the highest
amount of biomass and grain yield was obtained in S3V3Ws5 treatment amounting of 81.7 and 35
grams per pot, respectively. Also, the lowest biomass and grain yield was achieved in SoVoW1
treatment at the rate of 35 and 10.2 gram per pot, respectively. Furthermore, grain and biomass
yield were significantly affected (P < 0.05) by different amounts of hydrogel and vermicompost
under varying irrigation water levels. However, application of hydrogel and vermicompost
compounds was not significant on the wheat yields. Overall, the best economic value for achieving
the highest amount of grain yield was observed in (Sz, 0.2%) of Az hydrogel and (V2, 10 ton/ha)
of Vermicompost. Similarly, the highest amount of biomass was obtained in the (Ss, 0.3%)
treatment of Ax hydrogels and 15 ton/ha (V3) of vermicompost. Based on the results, the
application of moisture absorbents can be effective in increasing wheat yield in water deficit
conditions in the arid and semi-arid environment.

Introduction L.) crop supplies a fifth of food calories and

Half of global wheat production occurs in protein to the world’s population. It is the
irrigated cropping regions that face most widely cultivated crop in the globe,
increasing cultivated on 217 million ha annually

water shortages. Wheat (Triticum aestivum (Erenstein et al., 2022). Today, the cultivated
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area of irrigated and rainfed wheat in Iran is
approximately 2 and 4 million hectares,
respectively. Iranian people consume 12.5
million tons of wheat annually and the per
capita consumption of wheat is ¢ 141 kg
(Shokati et al., 2023). The lack of surface
water sources for irrigating the rapidly
expanding wheat cultivation area has
triggered a massive exploitation of
groundwater resources; as a consequence,
water levels have decreased and
environmental problems have developed.
Agriculture is thus faced with the challenge
of ensuring global food security by
increasing  yields, while  minimizing
environmental problems. Therefore, water
saving agricultural techniques must be
applied to prevent further overexploitation of
groundwater resources and increase the
yields of essential crops (Mao et al., 2017).
Water scarcity is becoming the important
determinant problem in agricultural crop
production in arid and semi-arid areas
(Rivero et al., 2007; Pourgholam-Amiji et al.,
2020). Soil amendments have been widely
used for crops and ornamental plants to
mitigate the damage caused by water
shortage in arid and semi-arid areas
(Bhardwaj et al., 2007). It is indisputable that
both synthetic polymer and natural soil
amendments can provide beneficial effects
on crop growth in terms of germination, root
growth and nutrient uptake by improving soil
physical, chemical and biological properties
(Xu et al., 2015). To sustain or increase the
productivity of wheat system, it is important
that soil status must be perfect the level of
organic matter in soil should be enough and
overall, the soil must be without any
constraints. Some of the secretions of worms
and associated microbes act as growth
promoter along with other nutrients. It has
attracted the attention not only of scientists
but also of farmers worldwide. Since, it is a
natural organic product which is eco-
friendly, it does not leave any adverse effects
either in the soil or in the environment
(Kumar et al., 2017). Compost is one of
organic product for the soil moisture
retention by increasing the soil porosity and
aeration, which positively affect beneficial
soil microorganisms. Other practical and
commercially available products to help
retain soil moisture are available, especially

soil amendments containing cross-linked
copolymers (Pedroza Sandoval et al., 2017).
Certain metabolites produced by earthworms
may also be responsible to stimulate the plant
growth. Vermicompost also helps in
preventing plant diseases (Rao, 2001). The
mucus associated with the cast being
hygroscopic absorbs water and improve
water holding capacity (Kumar et al., 2017).
One of the special advantages of
vermicompost over other organic fertilizers
is, existing large amount of humus in it and
its humus-making process speed (Claudio,
2009). Vermicompost application has been
known to improve physical, chemical and
biological properties of soil (Kansotia et al.,
2016). By using vermicompost and accession
of humus to the soil, clays and silts are
generally compounded with humus and
adhesive materials and make up small units
of soil. These small units cling to each other
by adding organic materials to the soil make
aggregate and shape soil structure.
Aggregates clinging, causes to improve
moisture  retention  capacity,  water
penetration, drainage and climate exchange
in the soil and its intensity is reduced
(Bagheri and Afrasiab, 2013).

Super absorbent polymers are extensively
studied cross-linked macromolecules with
segments of hydrophilic groups which are
capable of absorbing and retaining large
volumes of water (Fernandez et al., 2005).
Hydraulic super absorbent polymers have a
quite different structure from vermicompost
that found special place in new agriculture in
order to reinforce nutritional and moisture
status of the plant. In fact, the main objective
of polymers in soil is to increase water
retention (Bagheri and Afrasiab, 2013).
These materials can reduce the effects of
water stress on the plant and lead to increased
yield in arid and semiarid regions.

Biri et al. (2016) conducted a field
experiment during the main cropping season
of 2013 with an objective to study the effect
of different levels of nitrogen and
vermicompost  application on  Striga
infestation, growth and yield of sorghum at
Fedis agricultural research center, eastern
Ethiopia. The treatments consisted of three
rates of nitrogen (0, 46, 92 kg/ha) in the form
of urea and five rates of vermicompost (0,
0.5, 1, 1.5, 2 t/ha) in the form of organic
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fertilizer. The results of this study revealed
that  application of  vermicompost
significantly increased soil organic carbon,
total nitrogen, available phosphorus, and
exchangeable potassium contents. Nitrogen
and vermicompost interacted to significantly
(P < 0.01) influence the number of Striga per
hectare.

Yang et al. (2017), performed a field-
based pot experiment with maize plants was
conducted to examine the effect of combined
folic acid (FA) and super-absorbent polymer
(SAP) on leaf gas exchange, water use
efficiency, and grain yield under soil water
deficit. SAP (45 kg hm™2) was applied to the
topsoil at sowing. Plants were well-watered
(80% field capacity), but subjected to water
deficit (50% field capacity) from tassel stage
to grain-fill. FA solution (2 g L™?) was
sprayed onto plant leaves at 2 and 9 days after
imposing water deficit. Under water deficit,
SAP and FA application did not affect
evapotranspiration, but increased leaf
abscisic acid and decreased leaf transpiration
rate with a little change in photosynthesis,
thus improving instantaneous water use
efficiency. Applying SAP and FA under
water deficit also increased grain yield by
19% and grain water use efficiency by 24%,
largely attributed to an increase in kernel
number. In contrast, under well-watered
condition the two chemicals increased
stomatal conductance, leaf transpiration,
photosynthesis and chlorophyll content, but
did not change kernel number and were
relatively less effective in respect to water
use efficiency compared to water-stressed
condition. This study showed that application
of foliar FA and soil SAP had little effect on
evapotranspiration but maintained high
photosynthesis and kernel number, and
improved water use efficiency under soil
water deficit.

Hao et al., (2015) demonstrated that
proper selection of drought tolerant hybrids
can increase corn yield and WUE under
water-limited conditions. Mahajan et al.,
(2015) suggested that breeding for traits of
high yield potential and improved weed-
suppressive ability for dry direct-seeded rice
would lead to strengthened integrated crop
management strategies.

Kohansal et al. (2014), to determine
whether technology has a positive or

negative effect on production variation. To
achieve this aim, a stochastic frontier
production function with a heteroske-dastic
error structure has been used. A 10-year
panel dataset from 8 provinces (Azarbayjan-
e-sharghi, azarbayjan-e-gharbi, Ardebil,
Kurdestan, Kermanshah, Lorestan, Zanjan,
Eilam) in northwest of Iran was used to
estimate different functional specifications.
The results indicated that Potash fertilizer
and technological change have positive and
significant impact on wheat production risk;
as well land and labour have a positive effect
on wheat production risk but these
coefficients are not statically significant.
Plus, using phosphate and nitrogen fertilizer
and seed have negative and significant
impact on wheat production risk.

Carew et al. (2009) used Just-pope
production function to examine the
relationship among fertilizer inputs, soil
quality, biodiversity indicators, cultivars
qualified for Plant Breeders’ Rights (PBR),
and climatic conditions on the mean and
variance of spring wheat yields in Monitabo
Canada, and the main result showed nitrogen
fertilizer, temporal diversity, and PBR wheat
cultivars were associated with increased
yield variance.

Gardebroek et al. (2010) compared the
production technology and production risk of
organic and conventional arable farms in the
Netherlands. Just-Pope production functions
have been estimated for Dutch organic and
conventional farms. The result showed that
organic farms face more output variation
than conventional farms. Manure and
fertilizers are risk-increasing inputs on
organic farms and risk-reducing inputs on
conventional farms. Labour is risk increasing
on both farm types; capital and land are risk-
reducing inputs.

Saseendran et al. (2014), Crop water
production functions (CWPFs) are often
expressed as crop yield vs. consumptive
water use or irrigation water applied. CWPFs
are helpful for optimizing management of
limited water resources, but are site-specific
and vary from year to year, especially when
yield is expressed as a function of irrigation
water applied. Designing limited irrigation
practices requires deriving CWPFs from
long-term field data to account for variation
in precipitation and other climatic variables



Azimi et al., 46 (4) 2024

86
DOI: 10.22055/jise.2024.45315.2101

at a location. However, long-term field
experimental data are seldom available. We
developed location-specific  (soil and
climate) long-term averaged CWPFs for corn
(Zea mays L.) using the Root Zone Water
Quality Model (RZWQM) and 20 years
(1992-2011) of historical weather data from
three counties of Colorado. Mean CWPFs as
functions of crop evapotranspiration (ET),
ET due to irrigation (ETa-d), irrigation (1),
and plant water supply (PWS = effective
rainfall + plant available water in the soil
profile at planting + applied irrigation) were
developed for three soil types at each
location. Normalization of the developed
CWPF across soils and climates was also
developed. A Cobb—Douglas type response
function was used to explain the mean vyield
responses to applied irrigations and extend
the CWPFs for drip, sprinkler and surface
irrigation methods, respectively, assuming
irrigation application efficiencies of 95, 85
and 55%, respectively. The CWPFs
developed for corn, and other crops, are
being used in an optimizer program for
decision support in limited irrigation water
management in Colorado.

The Kashmar city has a moderate desert
climate with an average annual rainfall of
210 mm. Agricultural production in Kashmar
is affected by the shortage of water resources
and the occurrence of successive droughts.
One of the effective solutions to deal with
drought and lack of water resources is deficit
irrigation and a solution to increase the water
holding capacity in the soil. Therefore, the
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present experiment was conducted with the
aim of the effect of different amounts of
water along with soil moisture absorbents
(natural and artificial) on wheat grain yield
and biomass.

Materials and methods

This experiment was performed at the
research farm of Kashmar higher education
institute at Kashmar city in Khorasan Razavi
province, north-east of Iran. The
experimental field is located at 35°16" 01" N
latitude, and 58° 28" 24" E longitude at 1110
meters altitude. A location map of Kashmar
city is presented in Fig. (1). In the study area
of research farm, the mean annual
temperature recorded at a nearby observatory
was 35°C with June being the hottest month
(i.e. mean maximum temperature of 45°C)
and January was the coldest (i.e. mean
minimum temperature of 7°C). The mean
annual rainfall based on 32 years’ record
(1989-2022) was 210 mm.

Estimation of the ombrothermic curve of
this city based on precipitation and long-term
temperature (1989-2022) of the
meteorological station of Kashmar indicates
that it is considered to be dry months of
Kashmar from late May to late January (Fig.
2). Therefore, the city of Kashmar has a lack
precipitation of 8 months and experiences
dry weather. Meteorological information of
the area including monthly rainfall, monthly
average of temperature, relative humidity
(RH), and reference evapotranspiration
(ETo).
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Fig. 2- Ombrothermic curve of Kashmar city based on long-term rainfall and temperature
data of the area (1989-20222018)

Table 1- Experimental treatments

Different amounts of Az

Different amounts of

Different amounts of

S Hydrogel v Vermi compost W Water Requirements
So No Az Hydrogel Vo No Vermi compost W1  60% water requirement
S; 0.1 %wt of Aggo Hydrogel Vi1 7 ton/ha Vermi compost W,  80% water requirement
Sz 0.2 %wt of Azeo Hydrogel V2> 10 ton/ha Vermi compost W;  100% water requirement
Sz 0.3 %wt of Ageo Hydrogel V3 15 ton/ha Vermi compost

In order to evaluate the effects of different
amounts of hydrogel and vermicompost on
biomass and grain yield of wheat, a field
experiment was conducted at the research
farm at Kashmar higher education institute in
a factorial arrangement under completely
randomization designs  with  three
replications. The first factor consists of 16
different levels of artificial adsorbent (Axoo
hydrogel in four levels 0, 0.1, 0.2 and 0.3
weight percent, and vermicompost at four
levels of 0, 7, 10 and 15 tons per hectare).
The second factor consists of three levels of
irrigation water (i.e. 60, 80 and 100% of the
wheat water depth). The experiment was
carried out in 144 black plastic pots (the
height of 35 cm, upper diameter of 30 cm,
and lower diameter of 25 cm). To illustrate
the wvalues of Az hydrogel (S),
vermicompost (V) and irrigation (W), the
acronyms were used, as described in Table
D).

The irrigation water quality was good and
classified in the C1S1 class. The irrigations
were applied two weeks after planting. To fill
the pots, 24 kg of homogenous soil was

mixed with specified ratios of Az hydrogel
and vermicompost (the values given in Table
1). After preparing the pots, 15 wheat seeds
of Alvand cultivar were cultivated in depth of
2cm from the top soil, in each pot. Soil
moisture content of 10cm of soil depth and
up to crop root zone were monitored
periodically for irrigation scheduling i.e.
deciding the date and quantity of irrigation
water during the crop growth period. The
date of irrigation was decided when the soil
moisture of the root zone reached 50% of the
total available water (TAW) i.e when half the
moisture between the field capacity (FC) and
permanent wilting point (PWP) gets
depleted. The quantity of irrigation water for
each treatment was calculated based on the
soil moisture content before irrigation and
root zone depth of the plant using the Eqg. (1)
(Azimi et., (2018).
SMD = (G —6,)xD,, x f M)
Where:

SMD is soil moisture deficit (mm), Orc
is soil moisture content at field capacity (vol,
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%), O is the amount of moisture corrected at
irrigation time, (vol, %), Dy, is root effective
depth, (mm), and f is coefficient of irrigation
treatment (0.6, 0.8 and 1).

For measurement of soil water content,
the PMS-714 moisture meter was used. Grain
yield was measured as weight of harvested
grain with 3% grain moisture in each pot and
converted to kg ha? unit for each treatment.
Biomass yield was determined by taking the
weight of above ground plant parts including
the grain. After harvesting and drying of
wheat plants, harvest operations were
performed on 22/May. For measurement the
yield, the plants in each pot (10 wheat plants)
were cut from the soil surface and recorded
by digital scale as biomass.

The optimal production function was
selected based on the statistical analysis. The
production function coefficients were
estimated using OLS and SPSS 16 software.
The model coefficients for determining the
grain yield, the coefficient of determination
(R?) and standard error for the comparison of
production functions (Sankhayan, 1988).
Linear:

Y =a,+a,W+a,Vv+a,s 2

Cobb-Douglas:
Y = a,wiv*s® 3)

—Ln (Y) = In(ag) + ailn(w)+azln(v)+asln(s)

Quadratic:

Y=
ao+alw+a2w2+a3v+a4v2+ass+a652+a7wv+ag
WS+agvs (5)
Transcendental:

Y= agW*'v¥%s® exp (ayw+asv+ass) (6)

— Ln(Y)= In
(a0)+azln(w)+azln(v)+asIn(s)+asw+asv+ass

()
Results

Statistical Analysis

The results showed that wheat grain yield
and biomass were significantly affected at (P
< 0.01) level by different amounts of
irrigation and hydrogel. Also, wheat grain
and biomass yield were significantly affected
at (P < 0.05) level by different amounts of
vermicompost. The interaction effect of
hydrogel with irrigation water levels on the
biomass and grain yield was significant at 5%
probability level. It was indicated that,
increasing water amount resulted in a
relatively higher vyield, since water deficit
was main yield-limiting factor. The effects of
different amounts of irrigation water in
interaction with hydrogel on biomass and
grain vyield was significant at the 5%
probability level. Increasing the amount of
Auoo hydrogel caused increasing of biomass
and grain yield. Also, the interaction effect of
A200 hydrogel with vermicompost on the
measured parameters was not significant.
The results of variance analysis were
presented in Table (2).

The result of Table (3) shows that, there is
a significant difference between different
amounts of irrigation water (60, 80 and 100%
WR) on grain yield and biomass. The
maximum and minimum grain yield was
obtained at full irrigation (W3) and 60% of
applied water (W) treatment at the rate of
27.97 and 14.16 g pot?, respectively.
Similarly, the maximum and minimum of
biomass was achieved in the highest applied
water (Ws) treatment at the rate of 47.74 and
64.27 g pot?, respectively.

Table 2- Analysis of variance of different parameters

Variables df  Biomass Grain Yield
Hydrogel 3 1509.49™  148.05™
Vermicompost 3  586.34" 97.93"
Irrigation 2 10577 6.05"
Hydrogel x Vermicompost 9 3372.05™  2291.94"
Hydrogel x Irrigation 6  41.26 9.51"
Vermicompost x Irrigation 6 41.03" 4.05m™
Hydrogel x Vermicompost x Irrigation 18  21.05™ 3.49™
Error 96  1416.67 326.71

***and ™ are significant at 5% probability level, significant at 1% probability level

and no significant, respectively.
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Table 3- Comparison of the average biomass and grain
yield for different treatments

Factor Level Biomass (gr) Grain Yield (gr)
60 47.71° 14.16¢
yggfﬁ:emem 80 58.23° 20.63"
100 64.27° 27.97°
0 48.47¢ 18.54°¢
A200 0.1 55.28¢ 19.96°
Hydrogel 0.2 59.58° 22.282
0.3 63.61° 22.90°
0 51.25¢ 18.76¢
Vermicompost ! 26.39 2061°
10 58.75° 21.75°
15 60.55% 22.56%

In each column and for each treatment, the values followed by at
least one common character are not statistically different at 0.05

probability level.

According to table (3), there is not
significant difference between 0.3 (Ss) and
0.2 (S2) wt% of A200 hydrogel on grain yield
and biomass. But there is a significant
difference between 0.3 (S3) and 0.2 (S2) wt%
of A200 hydrogel with 0.1 (S1) and 0 (So)
wt% on grain yield and biomass. The
maximum and minimum grain yield was
obtained at (S3) and 0 wt% of applied
hydrogel treatment at the rate of 22.9 and
18.54 g pot?, respectively. Similarly, the
maximum and minimum of biomass was
achieved in the highest and lowest hydrogel
rates (Ssand So) treatment at the rate of 63.61
and 48.47 g pot™, respectively.

Similar results were obtained for
vermicompost, which there was not
significant difference between 15 (V3) and 10
(V2) wt% of vermicompost on grain yield and
biomass. But there is a significant difference
between 15 (V) and 10 (V) t hat with 7 (V1)
and 0 (So) t ha! of vermicompost on grain
yield and biomass. The maximum and
minimum grain yield was obtained at (Vs)
and 0 t ha'l of applied vermicompost
treatment at the rate of 22.56 and 18.76 g pot
! respectively. Similarly, the maximum and
minimum of biomass was achieved in the
highest and lowest vermicompost amounts
(V3zand Vo) treatments at the rate of 60.55 and
51.25 g pot™, respectively.

The highest amount of biomass was
observed at 100% of water requirement (Ws)
in interaction with 0.3% weight of Az
hydrogel. The lowest amount of biomass was
obtained at 60% of water requirement (W)
in interaction with non-applied hydrogel

treatment (So). Also, the highest amount of
grain yield was related to 100% water
requirement (Ws) and 0.3% weight of Az
hydrogel treatment which had no significant
difference with 100% water requirement and
0.2% weight of Az hydrogel treatment.

The interaction effect of vermicompost
levels with the levels of irrigation water
requirement was significant on the biomass
at 5% probability level. Increasing amount of
irrigation water depth and vermicompost
caused to increased biomass. The highest
amount of biomass was obtained at 100%
water requirement (Ws) in interaction with 15
ton/ha vermicompost amount, which had a
significant  difference with (W3) in
interaction with 7 ton/ha vermicompost.

Table (4) shows the estimation of
production function of water-hydrogel-
vermicompost with simple linear functions,
Cobb-Douglas, quadratic and transcendental.
The determination coefficient values of each
function were obtained amounting of 0.897,
0.06, 0.91 and 0.894, respectively. The
results showed that the quadratic, linear and
transcendental functions were fit well on the
data. With Comparing the determination
coefficients and standard error, it was found
that the quadratic function was better than
other functions. Also, comparison of
coefficients shows that changes in irrigation
water amounts was more effective on wheat
grain vyield than Ao hydrogel and
vermicompost treatments. In addition, the
effect of Az hydrogel was greater than
vermicompost on wheat yield.



Azimi et al., 46 (4) 2024

90
DOI: 10.22055/jise.2024.45315.2101

Table 4- Wheat water-hydrogel- vermicompost production
coefficients using simple linear functions, Cobb Douglas,
guadratic, and transcendental

Variables  Linear

Cobb-Douglas

Quadratic  Transcendental

intercept  -5.443™  1.027™
SE 0.248 0.037
w 0.026™ -

SE 0.001 -

\Y 0.039™ -

SE 0.005 -

S 2.231™ -

SE 0.222 -
Ln(W) - -0.01"
SE - 0.017
Ln (V) - -0.01"
SE - 0.031
Ln (S)
SE - 0.049
W2 - -

SE - -

V2 - -

SE - -

S2 - -

SE - -

WV - -

SE - -

WS - -

SE - -

VS - -

SE - -

R? 0.897 0.006
SE 0.088 0.104

1
1
o
o
N
»
3
>

3.023™ 1.027™

0.056 0.012

0.797™ 0.278™

0.024 0.009

0.209™ 0.073™

0.024 0.009

0.249™ 0.088™

0.024 0.009
-0.014"
0.006
-0.003™
0.01
-0.026™
0.016

0.028™ -

0.033 -

-0.01™ -

0.026 -

-0.046™ -

0.029 -

0.036™ -

0.024 -

0.043™ -

0.024 -

0.079™ -

0.024 -

0.910 0.894

0.080 0.011

Discussion

According to results, decreasing of
irrigation water had negative effect on wheat
yields. By decreasing of irrigation water,
biomass and grain yield were reduced. Also,
by increasing of hydrogel and vermicompost,
biomass and grain yield were increased
compared to the lack of using it. This result
consistent with the result of Fazeli
Rostampour et al. (2011), Allahyari et al.
(2013) and Darvishi et al. (2013). Mao et al.
(2017) applied three precision planting
patterns (single row, alternating single and
twin rows and twin row) and three irrigation
treatments (O mm (10), 90 mm (190) and 180
mm (1180)). Compared with 10 and 190
irrigation treatments increased vyield by

19.3%. They showed that in water scarce
regions, 90 mm of irrigation has a greater
potential to increase winter wheat production
than 180 mm. A significant decrease in wheat
yield under water deficit conditions suggests
that the identification and development of
drought mitigation strategies to not only
improve yield in drought prone areas but to
also bring the arid and desert regions of the
world under cultivation is of prime
importance (Nawaz et al., 2016). Tollenaar
and Lee (2002) believed that the most
drought stress effect on during grain filling
was on grain weight that grain weight
decreased by drought stress. Yield reduction
by drought stress due to reduced number of
grains per ear and grain weight in response to
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decreased leaf relative water content and
increased cell membrane stability reported by
Majidian and ghadiri (2002).
In different studies, the addition of small
amounts of organic matter to the soil
increases its capacity to retain water because
of the positive correlation among the organic
matter content, available water and yield
(Julca-Otiniano et al., 2006). A positive
effect of vermicompost application on yield
attributes and yield of various crops had been
reported by Vasanthi and Kumaraswamy
(1999), Ranwa and Singh (1999). Dussere
(1992) reported that vermicompost helps to
improve and protect fertility of top soil and
also helps to boost up productivity by 40%
with 20 to 60% lower inputs, it also enhances
the quality of end products and thereby
creating significant impact on flexibility in
marketing as well as increases the storage
time. Vermicompost contain 30 to 50 percent
substance which help in the stimulation of
plant growth, particularly that of roots, also
the nutrients present in vermicompost are
readily available (Kumar et al., 2017). In
addition, the application of compost
increases the soil organic matter content and
improves some of its physical characteristics,
such as the amount of hydrostable
aggregates, bulk density, and porosity, which
promote the flow of air and water and plant
root development (Tits et al., 2014).
Kizilkaya et al. (2012) reported that
vermicomposted  organic  wastes by
supplying more nutrients for wheat than non-
vermicomposted organic wastes can enhance
wheat growth. Vermicomposted organic
wastes may be a potential source of plant
nutrients for sustainable crop production.
Grain yield of wheat crop varied from
51.25 to 60.55. A significant effect of A200
hydrogel application on wheat grain yield
was observed. A similar effect was observed
for maize production by Pedroza Sandoval et
al. (2017). They showed that the production
of fresh forage increased from 19.5 t ha! in
the control to 77.6 and 81.6 t ha when the
hydrogel was applied at rates of 12.5 and 25
kg ha, respectively. The application of the
hydrogel increased the soil moisture content
by 20.8% compared to the control,
facilitating increased photosynthetic activity
and other physiological variables and
therefore resulting in increased biological

yields. Kosterna et al. (2012) investigated the
effect of different irrigation methods (no
irrigation, irrigation by means of a drip tape)
and method of AgroHydroGel application
(control, AgroHydroGel applied to seedlings,
AgroHydroGel applied to plants in the field,
half of the AgroHydroGel applied to
seedlings, the other half to plants in the field)
on the yield level and quality of celeriac
grown in the field. In the irrigated treatments,
the highest yield was obtained in the plots
where hydrogel was applied to plants in the
field. Irrigation increased the total celeriac
plant weight by 34% as compared to the non-
irrigated plots. Simultaneously, irrigation
and hydrogel application in a split proportion
increased total sugar content as compared to
the plants in which the hydrogel was only
applied to the seedlings. Khadem et al.
(2010) stated that 1000-seed weight, grain
and biological yield increased by using
animal manure and superabsorbent polymer
together as maximum grain yield was
obtained by using 65% animal manure and
35% superabsorbent polymer.

The positive effect of super absorbent
polymers in increasing yield in the tomato
(El-Hadi and Camelia, 2004), sunflower
(Nazarli et al., 2010) and soybean (Yazdani
et al, 2007) reported it and it was consistent
with these findings. By applying super
absorbent polymers, humidity fluctuations
were reduced, irrigation intervals were
increased and plant growth was increased.
Yazdani et al. (2007) reported that using
super absorbent polymers in drought stress
and water shortage conditions can increase
the yield of soybean and found that using
adequate amount of super absorbent
polymers not only under irrigation conditions
but also under water stress can compensate
its purchase costs and gain profit and increase
yield. Also, the positive effect of super
absorbent polymers in reducing the bad
effects of drought stress was reported in corn
(Islam et al. 2011) and sunflower (Nazarli et
al. 2010). Pourpasha et al. in 2011 stated that
A200 hydrogel has a positive effect on wheat
yield and yield components.

Conclusions

The highest amount of biomass and grain
yield were obtained in S3V3W3 treatment at
the rating of 81.7 and 35 grams in the pot,
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respectively. Also, lowest biomass and grain
yield were obtained in SoVoW; treatment
amounting of 35 and 10.2 gram in the pot,
respectively. In general, it can be concluded
that wheat biomass and grain yield was
increased with application of Az hydrogel
and vermicompost. The highest grain yield
can be achieved with application of 0.2%
weighing of Az hydrogel and 10 ton/ha of
Vermicompost in interaction with W,
treatment.  However, comparison  of
coefficients reveald that changes in irrigation
water depths was more effective on wheat

vermicompost treatments. In addition, the
effect of Az hydrogel was greater than
vermicompost on wheat yield. Nevertheless,
the use of moisture absorbents in water
shortage conditions, especially in arid and
semi-arid regions, is recommended to obtain
more agricultural productions.
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