
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE                       BIOSCIENCE RESEARCH, 2022 19(1):692-698.                         OPEN ACCESS 
  
 

An investigation of how moisture absorbents affect maize 
single-cross cultivar 704's performance and 
yield components 

Alireza Niyazmand and Milad karimi* 

 
Department of agriculture and plant breeding, Tabriz branch, Tabriz, Iran 

  
*Correspondence: icnfsci@gmail.com Received 03-01-2022, Revised: 22-03-2022, Accepted: 24-03-2022 e-Published: 26-03-2022 

Moisture absorbers were used in a randomized full block design with three replications in the cultivation year 2020-21 in 
Miyaneh city, Iran, to examine their influence on the performance and yield components of the maize single-cross 704 
cultivars. The initial variable was evaluated in three levels, comprising a1: control, a2: perlite adsorbent, and a3: 
superabsorbent, while the second variable was irrigation cycle in three levels, comprising 30, 70, 110 mm evaporation 
from normal pan with class (A). Numerous characteristics evaluated were shown to be affected by moisture adsorbents 
and varied irrigation cycles. Superabsorbent treatment resulted in the greatest 1000-seed weight of 342 g, compared to 
the mean values. With an average of 18,750 kilograms of dry weight per hectare, the class A pan's 30 mm evaporation 
irrigation cycle produced the best output. Superabsorbent treatment using irrigation cycle following 110 mm of evaporation 
from the pan yielded 75 kg/hL of weight per hectoliter. After 30 mm of evaporation from the pan, the irrigation cycle with 
perlite intervention yielded the best grain production (7100 kg/ha).Additionally, the control treatment with irrigation cycle 
following 110 mm evaporation from the pan (2100 kg/ha) had the minimum productivity.The findings of this study show 
that moisture absorption has a considerable impact on all the investigated features. However, hectoliter weight is an 
exception as a variable that under mild stress, its effectiveness is improved.   In addition, each characteristic had a distinct 
purpose based on its irrigation cycle. An irrigation cycle after 30 millimeters of evaporation from the pan produced the 
maximum grain yield using superabsorbent.  
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INTRODUCTION 

After wheat and rice, corn is the world's third most 
significant crop (Khayatnezhad and Gholamin, 2021). With 
an annual output of.... million tons and a territory under 
planting of.... million hectares worldwide in 2020, this crop 
is expected to produce (FAO, 2020). Today's civilization 
has to focus on increasing food yields in order to keep 
pace with the world's population growth. Population 
growth on a global scale is continuous. According to Guo 
et al. (2021), around 90 million people are joined to 
agricultural customers annually, with more than 90 percent 
of this expansion happening in developing nations, places 
that are experiencing food shortages. There are several 
variables that impact crop yields, including climate and 
soil, and the relationships of these parameters with one 
other(Bi et al. 2021, Cheng et al. 2021, Guo et al. 2021, 
Hou et al. 2021, Huang et al. 2021, Jia et al. 2020, Li et al. 
2021). Whenever the essential food and trustworthy food 
sources are accessible, the growth of animal husbandry 
and associated food businesses may take place. 
Consequently, it is vital to adopt fundamental precautions 
regarding forage plants cultivation to ensure that animal 

nutrition and livestock output remain in equilibrium 
(Rastegar, 2005 and Jamei et al. 2000). Fattening cows 
may be greatly aided by silage maize, which is an 
inexpensive and efficient resource of energy (Henrich and 
Conrad, 1984) The water shortage is critical to the 
development and output of the agricultural industry. It is 
thus crucial to investigate ways to alleviate drought stress. 
Using high-efficiency irrigation systems, enhancing soil 
physical qualities, and applying specific 
modifiers, including superabsorbent polymers, is one 
strategy to compensate for water shortages, particularly 
during the development period(Sun et al. 2021, Sun and 
Khayatnezhad, 2021, Wang et al. 2022a, Wang et al. 
2022b, Zhang et al. 2021, Zheng et al. 2021, Zhu et al. 
2021a, Zhu et al. 2021b).Particularly under greenhouse 
circumstances, each plant generally, and each 
grain particularly, has the lowest possible water demand 
for the development and maximum output. When a plant's 
water needs are not supplied, it is subject to drought 
stress. Water-sensitive development phases, including 
seed germination and blossoming, may cause permanent 
harm if this stress is removed (Yin et al. 2021). 
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icnfsci@gmail.com%20


Niyazmand and karimi                                                                           How moisture absorbers affect maize single-cross cultivar 704 

 

Bioscience Research, 2022 volume 19(1): 692-698                                                                        693 

 

Considering that Iran is a water-stressed and arid nation, 
finding ways to decrease water use while making the best 
possible use of accessible water would be the answer to 
several issues in Iran. Moisture absorbers, including 
perlite and superabsorbent, may be used to minimize 
water use and maximize its usage in agriculture. Due to its 
high-water content, perlite may expand up to 20 times in 
volume when heated, creating numerous holes that are 
excellent in absorbing moisture (Orts, 2007 and Karasakal 
et al. 2020). Miyaneh city's single cross cultivar 704 is 
being tested in this research to see how moisture 
absorption affects performance and yield components 
while also looking at how dryness affects the 
manufacturing process. 
 
MATERIALS AND METHODS 

An investigation was done in Miyaneh, Iran, in the 
cultivation year 2020-21 to examine the influences of 
moisture absorbent on performance and yield components 
of the maize single-cross 704 cultivars in a factorial format 
with three replications. The initial variable was observed in 
three grades, comprising (a1: control, a2: perlite 
adsorbent, and a3: superabsorbent), while the second 
variable was irrigation cycle in three stages, comprising 
(30, 70, 110 mm evaporation from regular pan with 
class A). The experimental location had an average yearly 
rainfall of... mm. Five soil specimens were obtained from 
two depths, zero to 30 cm and 30 to 60 cm, in order to 
evaluate the physical and chemical parameters of the soil 
before the investigation. Once they reached the soil 
science laboratory, they were analyzed by experts. Table 
1 displays the findings of soil chemical and physical 
investigation. 

A 30 cm plowing was used to prepare the ground for 
cultivation in the summer of 1398. A route was created for 
the cows to follow on the agricultural area, which allowed 
the weeds to be eliminated and a proper seedbed to be 
established before the planting season. For the purpose of 
crushing any lumps in the soil surface, a vertical double-
disc was also mounted.  The intended part was 
subsequently plotted out. The cultivation phase started 

following the mapping and stochastic selection of 
treatments in the units, namely distributing moisture 
absorbents and subsequently embedding them at a depth 
of around 20 cm, which was completed. Eight rows with a 
length of four meters considering the boundaries were 
cultivated in each testing block. Following the seedlings 
were fully established, the spacing between bushes on the 
rows and between them was set at 15 cm and 60 cm, 
respectively. Fungicide corporations had already sterilized 
the seeds. Seeds were sown at a depth of 1-3 cm. Each 
mound was seeded five times to guarantee germination 
and an adequate frequency of seedlings in each plot. 
Each season, the plants were irrigated and weeded in 
accordance with their requirements. During the 5-8-leaf 
stage, the corn field became more compact. A three-meter 
separation was established between each plot and each 
block in order to ensure statistically significant 
findings were obtained. By eliminating the boundaries 
from the two central rows, fifteen crops were randomly 
selected from each testing block to quantify attributes at 
the termination of maturity ( on both sides, one row was 
cultivated, and one meter was eliminated from the 
rows initiation and termination).   The relevant features 
were subsequently evaluated and averaged. Grain 
efficiency, physiological yield, 1000-grain weight, and 
hectoliter weight were recorded during this research. A 
section with 2 square meters was harvested, and leaves, 
stems, and pods were removed to quantify grain and 
biological efficiency in each plot by eliminating half a 
meter boundary from the initiation and termination of the 
plot. For the next 48 hours, each of the separated organs 
was kept at 72 ° C. A precise laboratory scale was used to 
measure their weight after drying (accuracy 0.0001 g). 
The dry weight of the leaf, stem, pod, and seed organs 
were used to determine the biological efficiency (Aqua, 
2012). MSTAT C SPSS-18 statistical software was used 
to conduct the analysis of variance. The LSD analysis with 
a 95 percent confidence interval has been used to 
compare the mean values of the qualities investigated.  In 
addition, MS-Excel software was used to draw diagrams. 

 
Table 1: Soil physical and chemical features at the experimentation location 

 

Soil  
(cm) 

Percentage  
by weight 

 moisture of 
sampling 

 depth 

Apparent  
specific  

weight of  
soil  

(cm2/gr) 

Soil  
texture 

silt Clay Sand 
Organic  

compound 
Total  

nitrogen 

Absorbable  
Phosphorus 

 (mg/kg) 

Absorbable  
potassium  

(kg/mg) 

Electrical  
Conductance 

 (ds/m) 

Total  
Saturation 
 Reaction 

 (pH) 

 Percentage (%)  

0-30 33.5 1.711 
Loamy 
 clay 

26 33 41 1.04 0.32 10.2 303.5 0.533 7.3 

30-60 24.5 1.469 
Loamy 
 clay 

29 34 37 0.87 0.13 6.7 211.5 0.537 7.1 
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RESULTS AND DISCUSSION 
Various absorbents and irrigation cycles following 30, 

70, and 110mm evaporation from the pan were shown to 
affect grain production significantly at the probability 
threshold of P ≤ 0.01 using an analysis of variance.  
(Table 2).  The mean relationship between absorbents 
and irrigation cycle (Figure 1) revealed that 
superabsorbent and perlite treatments at 30 mm 
evaporation from the pan exhibited the best efficiency with 
means of 7100 and 6800 kg/ha, correspondingly.). 

 
Figure 1: Average relationships of absorbents and 
irrigation rounds in maize in terms of grain yield 

At 110 mm evaporation from the pan, superabsorbent 
treatments exhibited the minimum grain production with a 
mean of 2100 kg/ha. By holding more water than other 
adsorbents, superabsorbent polymers supply additional 
water to the plant. Grain yields have been shown to fall 
when irrigation intervals increases (Fisher and Wood, 
1979; Daneshian et al. 2007; Khayatnejad and Gholamin, 
2021). Using data from Islami and Mir Mohammadi (2002), 
a substantial correlation exists between the frequency of 
grains, grain weight per spike, and frequency of spikes per 
square meter of wheat with harvesting indicator. Using 
spring wheat as a model, Zhu et al. (Zhu et al. 2021) 
found that the relationship between grain output during 
drought stress with 1000-seed weight and the frequency 
of spikes per plant is favorable and statistically significant. 
When it comes to grain output, water is so vital (Tomas, 
1984; Ren and Khayatnezhad, 2021) that based on the 
results from Thomas (1984) and Ren and Khayatnezhad 
(2021), an enhancement of approximately 6 kg/hectare 
has been documented for every additional millimeter of 
water used. This feature was also demonstrated to 
enhance with the frequency of irrigations. A study 
conducted by Wang et al. (2021) found that extreme 
drought stress lowered sunflower grain performance. 
There have been reports of significant changes between 
irrigation times. Grain production decreases as a result of 
increased drought stress. This is in agreement with the 
results on sunflower (Karasakal et al. 2020; Li et al. 2021; 
Xu et al. 2021; Slaves and Tailors, 2021). The perlite 
application with irrigation cycle following 30 mm 
evaporation from the pan was responsible for the 

maximum grain performance (7100 kg/ha). Also, the 
control treatment with irrigation following 110 mm of 
evaporation from the pan resulted in the minimum 
efficiency (2100 kg/ha) (Figure 1). 

Biological activity 
Dry weight is one of the most reliable methods for 

determining a plant's growth velocity. A plant's ability to 
make use of surrounding nutrients is decreased by its dry 
weight. Physiological mechanisms that aid in absorption 
may be hampered by unfavorable ecological 
circumstances. Biological yield measures how quickly 
certain plant components are expanding in size (Levit, 
1980; Fazelipour et al. 2011; Sun et al. 2021 and Huo et 
al. 2021). Biological efficiency is not significantly different 
between the different kinds of absorbents, according to 
the analysis of the variance table (Table 2). 

Using superabsorbent, Fazelipour et al. (2011) 
observed that the leaf surface score, photosynthesis, and 
plant development increased; as a 
consequence, the biological efficiency of the sorghum 
crop is increased. This is in line with Levitt's 1980 findings. 
  At the 1% probability level, irrigation rounds following 30, 
70, and 110 mm evaporation from the pan in the intended 
characteristic were substantially different. More water is 
delivered to the plant during a shorter period, increasing 
development and production. Following 30 mm of 
evaporation, the mean efficiency was 18750 kg/ha, which 
was greater than that after 70 mm of evaporation (14980 
kg/ha) and irrigation cycle upon 110 mm of evaporation 
(8804 kg/ha) (Figure 2). 

 
Figure 2:Comparison of the meaninfluence of 
irrigation rounds on biological yield 

Hectoliter weight 
Absorbents, irrigation rounds, and the relationship 

between absorbents and irrigation cycle of hectoliter 
weight were shown to have a significant influence on 
hectoliter weight at the probability threshold of P ≤ 
0.01 using an analysis of variance (Table 2).  
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Table 2: Analysis of variance of the mean squares of the assessed features 
 

Mean of square 
df SOV Weight of  

1000 seeds 
Hectoliter 

 weight 
Biological  

yield 
Grain yield 

200.58ns 0.38ns 30528010.5ns 15022.4ns 2 Rep 

1152.2* 4.28** 14221285.4ns 738185** 2 Types of adsorbents (a) 
12850.2** 6.85** 375522380** 68221120** 2 Irrigation period (b) 
328.4ns 0.32** 15283410ns 75521.1** 4 B×A 

310.05 0.04 1500740.3 10501.11 16 Error 
4.85 11.28 14.28 15.2 C.V.% 

*,**, ns being significant at the 5 and 1% levels and being insignificant, respectively 
 

These outcomes are in line with those previously 
reported (Ashotte beiragi and Gholbashi, 2010; Bi et al. 
2021; Huang et al. 2021; Sun et al. 2021; Tao et al. 2021). 
 The mixture of superabsorbent treatment at 110 mm 
evaporation from the pan with an average weight of 75 kg 
exhibited the greatest hectoliter weight, according to an 
evaluation of the mean relationship between absorbents 
and irrigation cycles (Figure 4). 

 
Figure 3: Mean interaction of absorbents and 
irrigation rounds in maize in terms of hectoliter weight 

Additionally, it was determined that the perlite and 
superabsorbent applications resulted in the minimum 
hectoliter weight at 30 mm evaporation from the pan. 
When cereals are subjected to mild drought stress, the 
protein content rises (Bi et al. 2021 and Cheng et al. 
2021).   A significant proportion of protein was found in the 
control treatment since it did not include any form of 
moisture absorbent and was subjected to severe drought 
conditions. This results in an elevation in the hectoliter 
weight as a result of the increased grain weight (Gholamin 
et al. 2020; Jia et al. 2020; Huang et al. 2021). Wheat's 
protein concentration rises when the hectoliter weight of 
grains is increased (Ashotte beiragi and Gholbashi, 2010; 
ang Huang et al. 2021; Sun et al. 2021; Tao et al. 2021). 

 1000-seeds weight 
As shown in Table 2, there is a substantial difference 

in the intended characteristic between absorbents and 
irrigation rounds with a probability threshold of 5% and 1 
%, respectively. Superabsorbent treatments with an 
average weight of 342 g outperform the other treatments 
when comparing their mean weight (Figure 4). With a 

mean of 321 g of perlite, the treatment group 
outperformed the control group (308 g) (Figure 5). 

 
Figure 4: Comparison of the mean influence of 
absorbents on 1000-seeds weight 

 
 
Figure 5: Comparison of the mean influence of 
irrigation rounds on 1000-seed weight 

In order to reduce the quantity of this feature, it is 
necessary to increase irrigation periods and reduce the 
frequency of irrigations (Daneshian et al. 2007; Gogsui et 
al. 2004; Ma et al. 2021). Drought exhibited a detrimental 
impact on the existing transfer and re-transfer of 
photosynthetic content throughout shrubs (joshietal et al. 
1998), resulting in a decrease in the amount of substance 
transmitted to seeds (Karimi and Naderi, 2007), as well as 
seed deformation and weight loss (Maki et al. 1999; 
Chimanti et al. 2002; Zheng et al. 2021 and 
Khayatnezhad, and Nasehi, 2021). Following evaporation 
of 30, 70, and 110 mm, there is a considerable variation in 
the three irrigation rounds (Table 2). Irrigation cycles 
following 30 mm of evaporation from the pan yielded the 
greatest 1000-seed weight of 352 g on average, whereas 
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irrigation rounds following 70 and 110 mm had yielded an 
average of 328 g and 282, correspondingly (Figure 6). 
Superabsorbents improve the availability of plants to water 
and nutrients, which improves the growth of seeds 
and raises the power of the supply and storage (Allah 
Dadi et al. 2005; Gholamin et al. 2020; Jia et al. 2020). 

CONCLUSION 
It can be concluded from the findings of this 

investigation that moisture absorption had a substantial 
impact on all features tested in this model. The exception 
is the hectoliter weight, which enhances yield under mild 
stress circumstances. Additionally, all features with distinct 
irrigation rounds serve distinct tasks. An irrigation cycle 
following 30 millimeters of evaporation from the pan 
provided the maximum grain efficiency using 
superabsorbent. 
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