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Abstract

Drought is one of the most important stressors limiting the seed industry and agricultural production. The present
study was carried out to generate new drought tolerant pellet seeds using a combination material with a super
absorbent polymer, poly 2-acrylamide-2-methyl propane sulfonic acid hydrogel and a drought retardant. , salicylic acid.
The optimized PAMPS hydrogel is obtained because the molar ratio of 2-acrylamido-2-methyl-propanesulfonic acid to
potassium peroxydisulfate and N,N’-methylene-bis-acrylamide is 1:0.00046: 0.00134. The weight of the hydrogel after
swelling in deionized water for 24 h reached 4306 times its own dry weight. The water retention rate of PAMPS was
significantly higher than that of the control. It can retain up to 85.3% of its original weight after 30 minutes at 110°C;
even at 25°C for 40 days, PAMPS maintained the RR at 33.67%. The decomposition rate of PAMPS gradually increased
and reached about 30 ter when buried in soil or activated sludge for 60 days. Furthermore, the seed germination
performance and seedling growth were better in the pellet treatments with the SA-containing PAMPS hydrogel under
water pressure compared with the control. He suggested that the PAMPS hydrogel containing SA, a non-toxic super
absorbent polymer, could be used as an effective drought resistant material applied to granular tobacco granules.
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Introduction

The tobacco plant is native to tropical and subtropical regions with
its abundant rainfall, high humidity and very high water requirements.
Most tobacco growing areas often lack the necessary irrigation
facilities; therefore, water shortage becomes a major stress factor with
a high potential impact on tobacco yield. The seeding technique is a
new method of seed treatment. At present, the planting rate of coated
tobacco seeds in China has reached about 90%. Therefore, research and
development of drought tolerant tobacco seeds is of great importance.
To date, several studies on drought tolerant seeds have suggested
adding some water absorbents in the potting medium. When the field
is watered or rain comes, the suction pipe can draw water from the soil
to form a small “reservoir’, and the stored water will drain out of the
small “reservoir” for use by the seeds or seedlings when the soil is too
old. dried. Dried.to achieves drought resistance [1]. However, the water
absorption rate of traditional water absorbents, such as polyacrylate
and acrylic copolymers, is usually in the tens to hundreds; the limited
ability to absorb water cannot fully play the role of a small “reservoir”
Moreover, this is only a physical method to improve the drought
resistance of seeds, and the absorbent hardly acts as a “reservoir” in
case of lack of rain or lack of irrigation water; The application of gourd
seeds in arid, semi-arid or other regions with less rainfall is limited.
Therefore, the combination of water-absorbing and drought-tolerant
agents to form new drought-resistant materials is particularly important
to ensure maximum seed germination and seedling formation under
water stress. Superabsorbent polymers are novel functional polymer
materials containing strongly hydrophilic groups capable of absorbing
and retaining extremely large amounts of liquid relative to their own
mass. Based on the characteristics of high water absorption rate and
good water holding capacity, they are widely applied in agriculture,
forestry, horticulture, petrochemical industry, medical health,
environmental management and other areas. 2-Acrylamide-2-methyl
propane sulfonic acid is a kind of multifunctional water-soluble anionic
monomer [2-5]. Due to the molecular structure of vinyl functional
group and unsaturated double bonded sulfonic acid with strong anion
and hydrophilicity, AMPS has good polymerization performance and

water absorption rate of its polymers; it is known as a super absorbent
resin and can be thousands of times its own dry weight in general.
AMPS monomer has been widely applied in the synthesis of water
treatment agents, adsorption and separation materials, as well as highly
efficient water absorption and retention materials. However, at present,
information about the application of AMPS monomer on granulation
is lacking in the literature. Salicylic acid is considered an endogenous
plant growth regulator that plays an important role in abiotic stress
signaling in plants. An improvement in drought resistance induced by
exogenous SA has been observed in many crops such as maize, wheat
and rice. In one study, soaking soybeans in salicylic acid induced a
positive effect on the accumulation of certain ions and antagonists,
or modulated the inhibitory effect on dehydration-induced stress.
Sharafizad found that soaking wheat seeds with low concentrations of
SA at low water pressure could reduce germination time and increase
germination rates. However, the effect of charged SA in superabsorbent
polymers on crop drought tolerance has not been reported [6-11]. Poly
2-acrylamide-2-methyl propane sulfonic acid hydrogel was prepared
and its synthetic formulation was optimized in this study. Due to its
high water absorption capacity and unique three-dimensional lattice
structure, PAMPS hydrogel is considered as a controlled release material
by controlling SA release from coating agent and further improving the
drought tolerance of seedling. Therefore, PAMPS hydrogel was used
in this study to determine the performance of the super absorbent
resin, and SA was used as an anti-drying chemical incorporated into
the PAMPS resin. Next, the effect of increasing anti-dryness of PAMPS
hydrogel loaded with SA as coating was investigated.
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Materials

“Honghua Dajinyuan” and “MSk326” tobacco beads, talc and
bentonite polish, and binder were provided by Yunnan Provincial
Academy of Tobacco Agricultural Sciences, China. 2-Acrylamido-2-
methylpropane sulfonic acid and salicylic acid were purchased from
Shanghai Wing Science and Technology Co., Ltd., Shanghai, China
[12]. Potassium persulfate, N, N'-methylene-bi, NaCl and NaOH were
obtained from Shanghai Dingguo Biotechnology Co., Ltd., Shanghai,
China. All chemicals were used as received and experiments were
performed with double distilled water.

Water retention determination

First, two grams of tobacco seeds were coated with purified water
and the above granulators in a cyclically alternating pattern until the
particle size reached 1.00 ~ 1.25 mm in diameter. Total 5~8ml of water
per gram of pulverized bare tobacco seeds; then a second layer of
granulator and binder solution is provided cyclically until the particle
size is 1.60~1.80mm in diameter [13-15]. All seeds were pelletized
using a minitype coating machine “BY300A” and air-dried for 2 days
at room temperature.

Discussion

In this study, the super absorbent PAMPS hydrogel was best
according to 1: 0.00046: A ratio of 0.00134 of AMPS monomer to
KPS and MBA was prepared. It should be noted that when applying
a suitable transformer, the liquid absorption rate of PAMPS can be
improved by increasing KPS; however, it will be inhibited after using
an inappropriate amount of BMA. The results show that the MBA plays
an important role in the preparation of the PAMPS hydrogel having a
more or less important density network, which is responsible for the
swelling degree of the resulting hydrogel. Also found a significant effect
of crosslinking density on the water content of AMPS-based hydrogels.
The main FTIR absorption peaks of PAMPS are in agreement with the
related reports and there are no other impurity peaks. It is reasonable
to conclude that PAMPS was successfully polymerized by the synthetic
route. The water absorption rate can reach 4306 times of its own dry
weight, which is much higher than other materials such as keratin
hydrogel, polyacrylic acid sodium salt and starch based super absorbent.
This may be because linear polymers with sulfonate groups derived
from AMPS exhibit significant coil expansion in aqueous solution, even
in 5 M NaCl solution. AMPS dissociates completely over the range.
Overall pH and AMPS-derived hydrogels exhibit pH-independent
swelling behavior. Therefore, the PAMPS hydrogel prepared in this
study is thought to be adaptable to different pH conditions. However,
it still deserves further study. PAMPS exhibits slow decomposition
in soil; two months later, about one-third of the weight of PAMPS
decomposes and eventually decomposes into nitrogen dioxide, water,
ammonia nitrogen and sodium ions, etc. This means it is non-toxic and
safe for the environment. Meanwhile, the above feature of PAMPS has
enhanced the validity period and is effective in practice. So far, China’s
super absorbent polymer products have been widely used in food crops,
economic crops, vegetables, flowers, fruit trees, grass growing, etc. and
has been shown to be effective.

However, it remains unclear whether PAMPS is suitable for
granulation or can improve the drought resistance of tobacco seeds as a
small ‘reservoir’ without interference of polishing agents. Therefore, it is
necessary to study the effects of different embedding agents, including

PAMPS, on the establishment of tobacco seedling. The results showed
that PAMPS alone could improve seed germination and seedling
growth during drought, even the increase in GP, GI and VI of seeds
reached significant levels compared with the control. He suggested that
the moisture absorbed by the soil polymer could be used gradually
during the seedling development stages. Similar results have also been
reported in soybean seeds coated with superabsorbent starch grafts
and corn kernels coated with high sodium polyacrylic acid hydrophilic
polymers.

Conclusion

In fact, with its distinctive “reservoir” feature, the SA-containing
PAMPS hydrogel exhibits a potential dual effect in improving the
drought tolerance of tobacco seeds and seedlings. This granulation
method with improved drought resistance function can become a new
method to improve granulation under extreme conditions. However,
this method has not been verified in other seed crops; or it will be
necessary to develop this method with different chemicals to be made
in the stress resistance of plants.
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