Journal of Agri. Research & Extension 41(3): 39-47

navaslalagrusansasyiulnvasianeldaninyinin
528213193 AULaNuANA1eY

Effect of Chitosan on Rice Growth under Drought Stress at Different Growth Stages
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Chitosan can be applied to trigger the immune system in plant under drought stress. The
objectives of this study were to study the effect of chitosan application on rice yield under drought
conditions at different growth stages of rice. The experiment was arranged in a 2x5 factorial in
completely randomized design (CRD) with four replications. Factor A was chitosan applications (with
and without chitosan application), while Factor B were watering conditions, which included regular
watering, and water withdrawal at seedling, tillering, panicle initiation and heading stages. The
experiment was conducted at the greenhouse of the Agronomy Division, Faculty of Agricultural
Production, Maejo University, during September 2021 to January 2022. The results showed that chitosan
application had significant effects on plant height, no. of tiller, no. of panicle, harvest index and yield.
Chitosan application increased the yield by 58.1% compared to rice without chitosan. Moreover,
chitosan application had significant effects on plant height and leaf greenness. Furthermore, severe yield
loss caused by water deficit at heading stage could be diminished by chitosan application, which could

help reducing yield loss by 56.06% compared to application without chitosan.
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Table 1 Effect of various chitosan application methods on leaf greenness at different growth stage

of rice

Treatments Growth stage of rice Mean  F-test
Control Seedling Tillering Panicle initiation Heading

Without Chitosan~~ 31.74° 37.35¢ 37.40% 36.81¢ 48.98°  38.46° *x
Chitosan 30.57" 37.52%  39.05° 38.73 50.89°  39.35%
Mean 31.15  37.438 38.22° 37.77° 49.94* 38,90
F-test ** *
C.V. (%) 2.49

ns, * and ** is non-significant difference, significant difference at p<0.05 and p<0.01 as determined by LSD, respectively.
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Table 2 Effect of various chitosan application methods on rice height at different growth stage

of rice

Treatments Growth stage of rice Mean F-test
Control  Seedling Tillering Panicle initiation Heading

Without Chitosan 124.92 117.75 119.00 112.67 11492  117.85° **
Chitosan 126.42 121.25 123.75 117.33 117.83  121.32%
Mean 125.67"  119.50%¢ 121.37° 115.00¢ 116.38° 119.58
F-test ** ns
C.V. (%) 2.68

ns and ** is non-significant difference, significant difference at p<0.01 as determined by LSD, respectively.
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Table 3 Effect of various chitosan application methods on number of tillers (plant™) at different

growth stage of rice

Treatments Growth stage of rice F-test
Control  Seedling Tillering Panicle initiation Heading  Mean

Without Chitosan 30.67 27.59 28.58 31.25 28.25 29.27° *%

Chitosan 36.67 33.92 38.00 38.00 39.58 37.23%

Mean 33.67 30.75 33.29 34.63 33.92 33.25

F-test ns ns

C.V. (%) 11.42

ns and ** is non-significant difference, significant difference at p <0.01 as determined by LSD, respectively.
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Table 4 Effect of various chitosan application methods on number of panicles (plant™) at different

growth stage of rice

Treatments Growth stage of rice F-test
Control  Seedling Tillering Panicle initiation Heading  Mean

Without Chtosan~~ 27.67¢ 25.25¢ 24,75 27.83% 19.75°  25.05° *x

Chitosan 32.00% 31.25% 33.83° 33.92° 36.50° 33.50%

Mean 29.83 28.25 29.29 30.87 28.13 29.27

F-test ns *

C.V. (%) 12.75

ns, * and ** is non-significant difference, significant difference at p<0.05 and p< 0.01 as determined by LSD, respectively.
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Table 5 Effect of various chitosan application methods on harvest index (HI) at different growth stage

of rice

Treatments Growth stage of rice Mean F-test
Control Seedling Tillering Panicle initiation Heading

Chitosan 0.33 0.35° 0.31 0.31 0.25¢ 0.31° *x
Chitosan 0.47% 0.50% 0.50% 0.46" 0.55° 0.50%
Mean 0.40 0.42 0.40 0.39 0.40 0.40
F-test ns **
C.V. (%) 9.89

ns and ** is non-significant difference, significant difference at p<0.01 as determined by LSD, respectively.
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(Senaphan et al., 2016; Boonlertnirun et al., 2018)

Table 6 Effect of various chitosan application methods on grain yield (¢/pot) at different growth

stage of rice

Treatments Growth stage of rice F-test
Control  Seedling Tillering Panicle initiation Heading  Mean

Without Chitosan 47.06 44.11 43.66 41.92 28.36 41.02° **

Chitosan 65.33 64.48 68.05 61.96 64.53 64.87*

Mean 56.20 54.29 55.85 51.94 46.45 5291

F-test ns ns

C.V. (%) 13.93

ns and ** is non-significant difference, significant difference at p<0.01 as determined by LSD, respectively.
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