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This research was conducted to investigate the effects of coating on the dryland wheat seeds
cv Qaboos by the liquid superabsorbent polymer AB200-c under water stress conditions.
The study was included of two separate experiments and carried out as factorial in a
completely randomized design. The factors of the first experiment included different water
potentials of 0, -0.3, -0.6 and -0.9 MPa and seed coating by superabsorbent polymer at 0,
0.2, 0.5 and 0.7 ml of super absorbent polymer per 100 grams seeds. Factors of the second
experiment included different water potentials of 0, -0.3, -0.6, -0.9 and -1.2 MPa and seed
coating with the superabsorbent polymer at 0, 0.2, 0.5, 0.7 and 2 ml per 100 grams of seeds.
The Hydrotime model based on binomial distribution was used to investigate the reaction of
seed germination to different coating treatments and water stress. Seed coating by the
superabsorbent polymer increased germination percentage compared to control seeds at
water potentials of -0.9 and -1.2 MPa. Also, these treatments increased the growth rate of
seedlings compared to control. Based on the analysis of the coefficients in the Hydrotime
model, seeds coated by the superabsorbent polymer made more negative base water potential
or greater tolerance to water stress; the value of this coefficient was -1.54 MPa in the control
seeds but -1.83 MPa in the coated seeds. Accordingly, coating by polymer increased the
threshold of tolerance to water stress in wheat seeds. Also, differential coating of seeds with
the superabsorbent polymer had significant effects on germination and seedling growth
criteria, which point to the importance of using an appropriate amount of superabsorbent
polymer in wheat seed coating treatment. Based on this research, seed coating with the
superabsorbent polymer can be considered as an efficient technique for reducing the
negative effects of water stress on wheat seed germination and seedling growth.
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EXTENDED ABSTRACT

Introduction

Global climate change exacerbates water scarcity, posing
a significant threat to agricultural sustainability,
particularly in arid regions. The germination phase is
critically vulnerable to water stress, often leading to poor
crop establishment and reduced yields. Seed coating
technologies present a viable strategy to ameliorate
abiotic stress. This research investigates the application
of a liquid superabsorbent polymer AB200-c, as a seed
coating agent for wheat (Triticum aestivum L. cv.
Qaboos). The study aims to quantitatively evaluate its
efficacy in improving germination and early seedling
growth under water-deficit conditions, utilizing the
hydrotime model to provide a physiological
interpretation of the treatment effects. This research was
conducted to investigate the effects of coating in
improving germination and early seedling growth of
wheat seeds by the liquid superabsorbent polymer
AB200-c under water stress conditions

Materials and Methods

The research comprised two independent laboratory
experiments carried out as factorial in a completely
randomized design. The factors included different water
potentials (0, -0.3, -0.6, -0.9 MPa in Exp. I; extended to -
1.2 MPa in Exp. II) created using polyethylene glycol
6000 (PEQG) solutions, and various concentrations of the
superabsorbent polymer (0, 0.2, 0.5, 0.7 ml/100g seeds in
Exp. I; with an additional 2 ml/100g in Exp. II). Seeds
were coated using a rotary disc coater and subsequently
dried. Germination tests were conductedat at 20°C, with
four replications of 25 seeds per treatment. Germination
(radicle emergence > 2 mm) was monitored daily. Final
germination percentage (GP) and seedling elongation
rate (SER) were calculated. The hydrotime model was
fitted to the cumulative germination data using the
NLMIXED procedure in SAS 9.0 to estimate key
parameters such as hydrotime constant (8y), the standard
deviation of base water potential (dy),), and the median

base water potential (¥ (s0))-
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Results and Discussion

A significant interaction (p<0.01) between water
potential and coating treatment was observed for both GP
and SER. Under severe water stress (-0.9 and -1.2 MPa),
the superabsorbent polymer coating markedly improved
germination performance. At -1.2 MPa, the GP for seeds
coated with 0.5 and 0.7 ml the superabsorbent polymer
was 46-53% higher than the non-coated control. The SER
was also significantly enhanced across most coating
treatments, indicating improved early seedling vigor
under stress. Coated seeds exhibited a more negative the
base water potential value. Based on the analysis of the
coefficients in the hydrotime model, seeds coated by the
superabsorbent polymer made more negative base water
potential or greater tolerance to water stress; the value of
this coefficient was -1.54 MPa in the control seeds but -
1.83 MPa in the coated seeds. Accordingly, coating by
polymer increased the threshold of tolerance to water
stress in wheat seeds. Also, differential coating of seeds
with the superabsorbent polymer had significant effects
on germination and seedling growth criteria, which point
to the importance of using an appropriate amount of
superabsorbent polymer in wheat seed coating treatment.
The results underscore the role of the the superabsorbent
polymer in creating a hydrating microenvironment,
ensuring water availability for critical germination
processes even under adverse conditions.

Conclusion

This study demonstrates that coating wheat seeds with
the liquid superabsorbent polymer AB200-c is a highly
effective physiological seed enhancement technology. It
significantly improves germination percentage and
seedling growth under severe water stress by
substantially lowering the base water potential
requirement for germination. An application of 0.5 ml
polymer per 100 g seeds was identified as particularly
effective. Based on this research, seed coating with the
superabsorbent polymer can be considered as an efficient
technique for reducing the negative effects of water stress
on wheat seed germination and seedling growth. Further
validation in field conditions is recommended to confirm
these robust laboratory findings into practical agricultural
applications.
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Table 1-Significant probability level (Pr>t) of germination percentage and seedling length traits of different wheat seed coating
with superabsorbent polymer treatments in response to water stress in two experiments
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Figure 1- Germination percentage of different wheat seed coated with superabsorbent polymer treatments in response to
various levels of water stress in the first experiment (a) and the second experiment (b).

The bars indicates the standard deviation of the error based on the binomial distribution. ** and ns are the significance
level at one percent level and non-significance, respectively.
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Figure 2- Seedling length of different wheat seed coated by superabsorbent polymer treatments in response to various
levels of water stress in the first experiment (a) and the second experiment (b).

The bars indicates the standard deviation of the error. **, * and ns are the significance levels at one percent, five percent
and non-significance levels, respectively.
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superabsorbent polymer in response to water stress in the first experiment.
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