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Influence of hydrogel and different sowing methods on Aerobic Rice(Oryzasativa -

ABSTRACT
The field experiment was conducted during Khairf 2022 at Crop Research Farm,
Department of Agronomy, SHUATS, Prayagraj (U.P). The soil of experimental plot was
sandy loam in texture, nearly neutral in soil reaction (pH 7.0), low in organic carbon
(0.40 %), available N (161.48 kg/ha), available P (151.2 kg/ha) and available K (232.5

kg/ha.) and methods of sowing__ (mention the three methods here)
ongrowthandyieldofaerobicrice.Hydrogel was broadcasting in the field before sowing
and mixed well in the soil. Thegrowth attributes whichwas plant height (96.20 cm),total
tillers/m?(540.27),plantdry ~ weight (1078.70 g/m?, and crop growth rate
(65.27g/m?/day)wassignificantlyincreasedwithincreasing the level of Hydrogel (0, 2 to 4
kg/ha.) andmaximum wasobtainedwith application of 4 kg Hydrogel with Furrow sowing
highesteffectivetillers/m?(238.33), numberoffilledgrains/panicle(172.83),grain  yield(4.81
t/ha),Harvest index (44.35%), gross return (INR 1,76,043/ha),netreturn (INR
1,31,193/ha.) and benefitcost ratio (2.93).

Keywords: Aerobic rice, Hydrogel, Methods of sowing, Growth and Yield attributes.

1INTRODUCTION
Rice is one of the most important staple food crops as it helps tosustain two thirds of

the world’s population. India is animportant centreof rice cultivation. It provides the
bulk of daily calories for many companion animals and humans[l].Rice is a
nutritional staple food which provides instant energy as its mostimportant component
is carbohydrate (starch), it also provides 27% of dietary energy
supply,20%ofdietaryproteinand3%ofdietaryfat[2].India cultivated the rice in 44 million
hectors land. Total rice production of 130.29 million tonnes in the 2021-22 which is more 3%
more in pervious year 118.87 million tones. West Bengalfirst rank rice in production with
14.76 million tones [3].It is higher by 13.85 million tonnes than the last five years’ average
production of 116.44 million tonnes. It is the highest rice producing state in India with a yield

of 2600 kilograms per hectare. Uttar Pradesh with 14.02 million tons of rice production,
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Uttar Pradesh ranks on the 2™ position in the country [4].

| To maintains the soil moisture and increase the water use efficiency by adding “Pusa

Hydrogel” in the soil [5]. [Puss Hydrogel is an indigenous product designed and - '{cOmment [H6]: Incomplete sentence

developed to enhance the crop productivity per unit available water and nutrients, ""‘*{Comment [H7]: Check the spelling

| particularly in moisture stress agriculture [6].New strategies have to be adopted to
mitigate the ill effects of drought. Due to their three-dimensional cross linked hydrophilic
polymer networks, hydrogels are subjected to swelling and retain large amount of water
or de swelling to loose its moisture. Thus, they act as miniature reservoirs::The swelling
enables hydrogel to act as a water reservoir for plants in the root zone for uptake during
water stress studied by [7]. Recently, hydrogel polymer technology has been widely
used in the agricultural sector as soil conditioner because of its multifunctional roles in
excellent water absorbency and water-retaining ability [8].

In the system of aerobic rice,especially adapted aerobic rice -cultivars are
grownundernon-floodedoraerobicsoilswithsupplementary. irrigation [9].Growing rice
aerobically saves a significant amountof water which..can be used for any other
purpose.Although aerobic rice has a great potential for
savingwaterbutallthisisatthecostofseverereductioninyield.Alesswateravailabilityatrepro
ductivestageis found to be a reason for low yield of aerobic rice[10]. It is, therefore,
obligatory

todevelopappropriatemanagementstrategiesinordertomakewateravailabletomaximiz
etheincomeonsustainable basis. Aerobiec rice is emerging watersaving rice
production system in which rice'is grownlike wheat or maize. However, with low
availablewater there is a contradiction among researcherswhich of different sowing
methods is better. [11]and[12] haveaviewthatshiftingricefromflattoridgeincreases the
water use efficiency, of rice resulting inyield improvement. While rice sowing in
furrows also helps inlight penetration and also reduce the humidity in the rice field. This
method can'reduced rice diseases and increase leaf area, tillering and weight of per
thousand grains:[13]. This technique reduces labour needs by more than 25% in term of
working hours. The input requirements and the investment in direct seeded rice are

much lower than in transplanted rice reported by [14] [ ‘| Comment [H8]: The last paragraph here
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problems highlighted with the specific
2 MATERIALS AND METHODS objectives of the study.

This experlment was eamed—eu{—mvesugaﬂen—emﬂed—mﬂﬂenee—em-yd%ega—and

? was—laid out
during zaid season of 2022 at Crop Research Farm, Department of Agronomy, Naini
Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and
Sciences, Prayagraj (U.P.). The crop research farm is situated at 25.57°N latitude,
87.19° E longitude and at an altitude of 98 m above mean sea level.The soil of




experimental plot was sandy loam in texture, nearly neutral in soil reaction (pH 7.0), low
in organic carbon (0.40 %), available N (161.48 kg/ha), available P (151.2 kg/ha) and
available K (232.5 kg/ha). The experiment was laid out in randomized block design_and
comprised of levels of hydrogel and methods of sowing with ten treatments and each
were replicated thrice viz. [Flat sowing + No hydrogel, Ridge sowing + No hydrogel,
Furrow sowing + No hydrogel, Flat sowing + 2 kg Hydrogel/lha, Ridge sowing + 2 kg
Hydrogel/ha, Furrow sowing + 2 kg Hydrogel/ha, Flat sowing + 4 kg Hydrogel/ha, Ridge
sowing + 4 kg Hydrogel/ha Furrow sowmg s 4 kg Hydrogel/ha Control [(RDF
85:60: 65D )

Application of Hydrogel and different sowing methods

Sowingmethods comprisedflatsowing;ridgesowingandfurrow
sowing.Hydrogelwasappliedmanuallyatthetimeofsoilpreparationat(O0, 2and;4
kg/haThematerialusedashydrogelwasPusa hydrogel.
ricevariety Raja
wasusedasmediumoftrialwithseedrateof60kg/ha:Thericecropwassownwithasingler
owhanddrillinlinesat20cmspacedrows;whileonridges,seedswereplantedononesidem
aintaininglinetolinedistance20cm.Infurrow sowingwasdoneindead furrow
withthesameline-to-linedistance, " 'size. of the furrow 5cm x 5cm x 5cm
(LxBxW)sowingwasdoneinaerobicconditionsandirrigationwasapplied just after the
sowingofriceseed.ThecropwassownonJuly27,2022.

Total annual rainfall observed:in cropping period was (98.68mm) The observation was
recorded for plant. heighty. tillérs/m?_plant dry/m? _effective tillersim? no. of
grains/panicle, test weight, grain yield, straw yield, Harvest index. The collected data
was subjected to statistical analysis using two way anova.

3 Results.and discussion

3.1 Planttheight

sowing methods. Maximum plantheight (96.21 cm) of rice was measured in
application of 4 kg hydrogel/ha + furrow sowing compared to the minimum plant
height(80.30 cm) in control.The higher plant density at closer crop geometry leading to
more severe competition for light and higher intra and inter-row competition for nutrients
and water by the plants which coupled with the optimum sowing time, suitable growth
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period and favorable climatic conditions especially temperature might have resulted in

maximum plant height. [15]Application of hydrogel helpsinginto maintain-insoil moisture -

seil which ean-improves plant height and similar result was reported by [16].

3.3 Numbers of tillers/m?

At 80 DAS, Significantvariation in number of tillers/m? of rice was observed under
different sowing methods, the maximum number of tillers/m? obtained Hydrogel 4
kg/ha + Furrow sowing(540.27), whichissignificantlysuperiorovercontrol (536.20). Direct
seeded rice in Furrow obtaining stable rice seed emergence and preventing lodging of
crops in the paddy field. |Results of 63-73% for seed establishment were obtained using

this method, which can improve the tillers count per meter square [17] Application of §

kg hydrogel/ha insignificantly impacted plant population, and tillering. The plant
population per m? was highest in hydrogel treated treatment and similar result was
obtained by [18].

3.3Plant dry weight

At 80 DAS, Significantvariation in plant dry weight of rice was observed under
different sowing methods, the maximum plant dry weight obtained _was at 4 kg
hydrogel per ha. And with furrow sowing (1078.70 g/m?) as-when compared to
control (909.43 g/m?). Hydrogel also improves“crop growth and development by
increasing nutrient absorption of plant under limited moisture condition [19].In furrow
improvement of soil hydrothermal environment, optimizes canopy structure, and
ultimately obtained an increase growth of plant and same result was reported by [20].

3.4Numbers of effective tillers/m?

Number of effective tillers per m* showed significant difference according totreatment
combinations.. Maximum. effective tillers found application of Hydrogel 4 kg/ha + Furrow
sowing (238.33./m?), which was significantly superior over control (203.67 /m?).
Whereas Hydrogel 4 kg/ha + Ridge sowing (235.00 /m?) and Hydrogel 4 kg/ha + Flat
sowing(235.00/m?)was_foundtobestatisticallyatparwithHydrogel_applied at 4 kg/ha +
Furrow sowing:

3.5Numberof grains/panicle

HighestNumberoffilledgrainperpaniclewasrecordedwiththeapplication__d hkhydrogel 4
kg/ha. + Furrow sowing (172.83) which was found significantlysuperior over control
(168.83). Whereas Hydrogel 4 kg/ha + Flat sowing(172.53/m?), Hydrogel 4 kg/ha +
Ridge sowing (168.83) and Hydrogel 2 kg/ha + Flat sowing(168.83

result _is inconformity by [21]
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3.6Grainyield(t/ha)

Significantly higher grain yield of aerobic rice was recorded with applicationHydrogel 4
kg/ha + Furrow sowing (4.81t/ha).Whichwasfoundsignificantlysuperior overcontrol
(3.12t/ha),this treatmentgave35.13%higher yield than control plot. Whereas Hydrogel 4
kg/ha + Flat sowing (4.76t/ha), Hydrogel 4 kg/ha + Ridge sowing (4.62 t/ha), and
Hydrogel 2 kg/ha + Flat sowing (4.08t/ha),

result obtained by [22]

3.7 STRAWYIELD(t/ha)

Significantlyhigherstrawyieldwasrecordedwithapplication Hydrogel 4 kg/ha + Ridge
sowing (6.20 t/ha).Which was found significantly “ superior overcontrol
(5.43t/ha).WhereasHydrogel 4 kg/ha + Flat sowing (6.05 t/ha.), Hydrogel 4 kg/ha +
Furrow sowing (5.93t/ha) andHydrogel 2 kg/ha + Furrow sowing (5.78 t/ha.)
foundtobestatisticallyatparwithHydrogel 4 kg/ha + Ridge sowing) =~
4 CONCLUSION

It is concluded that application of 4 kg/ha Hydrogel in rice with furrow sowing
wasfoundtobe significantly moreproductive(4.81t/ha)aswellaseconomic(INR1,
76,043/ha) when as-compared to other treatments. Since, the finding based on the
research done in one season. In rice application of hydrogel along with furrow sowing
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Treatments  Plant height  Numbers of Plant dry Effective No. of Seed yield Straw yield \
in (cm) tillers/m? weight(g/m?) tillers/m? grain/panicles (t/ha.) (t/ha)
T1 82.83 477.23 983.17 207.67 151.20 3.26 5.37
Tz 84.39 482.93 987.53 204.33 152.40 3.30 5.42
Ts 85.78 487.87 974.63 208.33 158.07 3.37 5.43
Ta 88.72 490.47 986.33 210.67 156.43 3.69 5.67
Ts 90.59 497.20 985.30 212.33 158.67 3.83 5.72
Te 90.82 508.40 1018.17 218.67 163.90 4.08 5.78
Ty 90.61 533.50 1064.10 228.00 172.53 4.76 6.05
Ts 93.65 536.20 1048.43 235.00 168.83 4.62 6.20
To 96.21 540.27 1078.70 238.33 172.83 4.81 5.93
Tio 80.3 461.93 909.43 203.67 148.77 3.12 5.43
F-Fest S S S S S S S
SEm (1) 2.74 14.48 31.13 7.22 4.67 0.26 0.17
[C D at0.5% 8.13 43.03 92.49 21.44 13.88 0.77 0.51
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