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Abstract

Chitosan is a bio-substance that stimulates growth and increases plant yield. It also elicits plant
immune system under stress condition. The objective was to test chitosan effect on rice yield after being
subjected to high temperature at different growth stages. The experimental design was split plot in
randomized complete block design with four replications. Main plot was four growth stages of rice plant
subjected to high temperature (seedling stage, tillering stage, panicle initiation stage and normal
temperature (control) and subplot was chitosan application and no chitosan. The results found that rice
plants subjected to high temperature at tillering stage showed higher tiller numbers per plant and lower

unfilled grain percentage when compared to those of the other growth stages. Application of chitosan
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helped to increase leaf greenness. Furthermore, interaction between rice growth stage subjected to high
temperature and chitosan application was significantly found. Rice plants sprayed with chitosan and then
subjected to high temperature at tillering stage showed the highest grain yield and filled grain but the
lowest unfilled grain. Whereas, rice plants subjected to high temperature at panicle initiation stage and no
chitosan exhibited the lowest grain yield and filled grain but the highest unfilled grain. From this study, it
could be concluded that foliar application of chitosan tended to increase growthand yield of rice plants

under high temperature, especially at tillering stage.

Keywords : high temperature, chitosan rice yield, growth stage
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Table 1 Effect of chitosan on leaf greenness (spad unit) of rice subjected tohigh temperature at different

growth stages.

Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan

Normal temperature through cropping season 46.95 41.75 44.35
High temperature at seedling stage 49.69 46.83 48.26
High temperature at tillering stage 45.26 41.36 43.31
High temperature at panicle initiation stage 46.01 45.20 45.60
(S) Average 46.98 43.79
LSDO_05 (M) ns
LSDO_05 (S) 2.48
LSDO‘05 (M x S) ns
CV. (M) (%) 12.43
C.V. (S) (%) 7.11

ns = non significant difference, LSD 0.05 = Least significant difference at P<0.05
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Table 2 Effect of chitosan on plant height(cm.) of rice subjected to high temperature at different growth

stages.
Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan
Normal temperature through cropping season 104.07 103.25 103.66
High temperature at seedling stage 106.80 105.65 106.22
High temperature at tillering stage 105.45 103.62 104.53
High temperature at panicle initiation stage 107.22 101.70 104.46
(S) Average 105.88 103.55
LSD005 (M) ns
LSD005 (S) ns
LSDOO5 M xS) ns
C.V. (M) (%) 2.60
C.V.(S) (%) 263

ns = non significant difference
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Table 3 Effect of chitosan on dry weight (g/plant) of rice subjected to hightemperature at different growth

stages.
Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan

Normal temperature through cropping season 792.00 727.00 759.50
High temperature at seedling stage 824.25 759.50 791.87
High temperature at tillering stage 827.25 821.75 824.50
High temperature at panicle initiation stage 864.50 774.00 819.25
(S) Average 827 770.56

LSD005 (M) ns

LSD005 (S) ns

LSD005 (M x S) 55.88

CV. (M) (%) 572

C.V.(S) (%) 454

ns = non significant difference, LSD 0.05 = Least Significant Difference at P<0.05
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Table 4 Effect of chitosan on tillers (tillers/plant) of rice subjected to high temperature at different growth

stages.
Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan
Normal temperature through cropping season 62.75 64.50 63.62
High temperature at seedling stage 63.50 68.50 66.00
High temperature at tillering stage 82.25 72.50 77.37
High temperature at panicle initiation stage 74.75 74.25 74.50
(S) Average 70.81 69.93
LSD, .. (M) 6.48
LSDO_05 (S) ns
LSDO_05 (MxS) ns
C.V. (M) (%) 8.14
C.V. (S) (%) 9.57

ns = non significant difference, LSD 0.05 = Least significant difference at P<0.05
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Table 5 Effect of chitosan on grain yield (g/pot) of rice subjected to high temperature at different growth

stages.
Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan

Normal temperature through cropping season 618.00 593.00 605.50
High temperature at seedling stage 659.00 623.00 641.00
High temperature at tillering stage 663.00 630.00 646.50
High temperature at panicle initiation stage 655.00 550.00 602.50
(S) Average 648.75 599.00

LSD005 (M) ns

LSD005 S) ns

LSD005 (M xS) 61.68

C.V. (M) (%) 8.17

CV.(S) (%) 6.42

ns = non significant difference, LSD 0.05 = Least significant difference at P<0.05
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Table 6 Effect of chitosan on filled grain percentage (%) of rice subjected to high temperature at different

growth stages.

Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan
Normal temperature through cropping season 89.20 89.10 89.15
High temperature at seedling stage 90.20 89.00 89.60
High temperature at tillering stage 90.50 90.10 90.30
High temperature at panicle initiation stage 89.20 87.00 88.10
(S) Average 89.80 88.80
LSD (M) ns
0-05
LSD (S) ns
0-05
LSD (MxS) 1.29
005
CV. (M) (%) 1.37
CV.(S) (%) 0.940

ns = non significant difference, LSD 0.05 = Least significant difference at P<0.05

Table 7 Effect of chitosan on unfilled grain percentage (%) of rice subjected to high temperature at

different growth stages.

Growth stage of rice(M) Application method (S) (M) Average
Chitosan No chitosan
Normal temperature through cropping season 10.80 10.90 10.85
High temperature at seedling stage 9.80 11.00 10.40
High temperature at tillering stage 9.50 9.90 9.70
High temperature at panicle initiation stage 10.80 13.00 11.90
(S) Average 10.22 11.20
LSD (M) 1.87
0.05
LSD (S) ns
0.05
LSD (MxS) 1.29
0.05
CV (M) (%) 11.40
CV (S) (%) 7.86

ns = non significant difference, LSD 0.05 = Least significant difference at P<0.05
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Figure 1 Comparison temperature between inside and outside plastic greenhouse during rice plants

subjected into plastic greenhouse (from seedling stage to panicle initiation stage of rice plants).
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