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Effects of Chitosan on Red Pepper (Capsicum annuum L.) Cultivation for
Eco-friendly Agriculture
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The present study evaluated the effect of chitosan on the changes of soil chemical properties, soil microbial
population, and yield of red pepper (Capsicum annuum L.) for eco-friendly agriculture in an upland field. We
utilized four treatment groups, control, foliar spray, soil drench, and foliar spray + soil drench with chitosan,
and analyzed these variations throughout the seven, fourteen, and twenty one days interval. The pH values,
organic matter, and available phosphate in the upland soil at the harvesting stage decreased in the chitosan
treatment. The populations of bacteria, actinomyces, and fungi in the upland field were increased in plots
treated with chitosan. The chlorophyll content of leaves was no significant differences between the control and
the chitosan treatments, while calcium content of leaves was significantly higher in the chitosan treatments
than in the control. In addition, the nitrogen content of leaves was no significant differences between the foliar
spray and the soil drench. The yield of red pepper was significantly higher in the control (383 kg 10a'1) than the
chitosan treatments and the yield of soil drench with chitosan reached up to 95% of control.
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Table 1. Properties of chitosan used in this experiment.
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pH T-N P K Ca

Mg B Fe Mn Zn

33 0.004 ND' 0.787 0.052

%
ND 0.027 0.055 ND ND

TND, Not Detected.
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Table 2. Germination rate of red pepper seed and growth quality of red pepper young plant depending on the treatment of
chitosan.

Dilution Immersion Germination Plant No. of Stem )
. - - - Root weight
rate time rate Height Weight leaves Length Diameter
hr % cm g cm mm g
0 0 99.4a 25.0 22.8 17.3a 21.0a 3.8a 6.3a
5 92.3¢' 24.2a 21.1b 17.5a 20.1a 3.8a 6.1a
250 10 91.4c 24.0a 20.5b 17.6a 19.6a 3.7a 6.0a
20 91.4c 23.3a 20.3b 17.4a 18.6a 3.8a 6.1a
30 90.5¢ 23.5a 19.2b 17.2a 18.5a 3.6a 5.9a
5 92.9¢ 24.1a 22.2a 17.7a 19.6a 3.8a 6.2a
500 10 92.9¢ 24.2a 21.8b 17.8a 20.0a 3.7a 6.2a
20 92.3¢c 23.9a 21.9b 17.5a 19.2a 3.6a 6.1a
30 90.5¢ 24.0a 21.3b 17.6a 18.8a 3.7a 6.0a
5 93.7bc 24.9a 22.5a 17.8a 20.8a 3.8a 6.4a
1.000 10 92.8¢ 24.8a 22.1a 17.6a 20.6a 3.8a 6.4a
’ 20 92.1c 24.0a 22.2a 17.6a 19.7a 3.6a 6.3a
30 91.0c 24.2a 21.6a 17.5a 19.9a 3.7a 6.1a
5 97.6b 25.3a 23.2a 18.0a 21.2a 3.8a 6.5a
5,000 10 96.7b 25.2a 22.5a 17.8a 21.0a 3.8a 6.3a
’ 20 96.2b 24.6a 22.3a 17.5a 20.4a 3.8a 6.2a
30 94.1bc 24.7a 21.8a 17.5a 20.5a 3.7a 6.2a

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).

Table 3. Changes of soil chemical properties in red pepper (Capsicum annuum L.) field as affected by chitosan.

Exch. Cation

Treatment Interval pH EC OM Avail. P,0Os
K Ca Mg
days (1:5) dS m’ g kg‘1 mg kg’1 --------------- cmol, kg'1 ---------------
Control - 6.4a 1.5a 20a 534a 0.59b 6.3a 2.0b
7 6.2a 1.5a 16b 429¢ 0.57b 6.0a 1.9b
Foliar spray 14 6.3a 1.4a 17b 446¢ 0.60b 6.8a 2.3a
21 6.3a 1.5a 18b 405¢ 0.61b 6.5a 2.1a
7 6.0a 1.6a 18b 446¢ 0.56b 5.1c 1.7b
Soil drench 14 6.1a 1.5a 16b 484b 0.58b 5.4c 1.8b
21 6.2a 1.6a 19a 509b 0.69a 5.8a 1.8b
7 6.1a 1.4a 17b 507b 0.72a 5.1c 1.8b
Foliar spray
14 6.3a 1.5a 18b 497b 0.82a 5.6b 2.2a
+Soil drench
21 6.3a 1.5a 16b 519b 0.79a 5.6b 2.2a
Optimal range 6.0~6.5 2> 25~35 450~550  0.70~0.80 5.0~6.0 1.5~2.0

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).
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Table 4. Changes in population of soil microorganisms depending on the treatment methods of chitosan at the red pepper

(Capsicum annuum L.) fields.

Bacteria Actinomycetes Fungi
Treatment Interval ; P S B/F A/F
x10 x10 x10
days cfu g, dry soil
Control - 2.22a" 2.13a 1.29a 172 16.5
7 2.30a 2.22a 1.19b 193 18.7
Foliar spray 14 2.27a 2.18a 1.20b 189 18.2
21 2.24a 2.13a 1.24a 181 17.2
7 2.34a 2.25a 1.04b 225 21.6
Soil drench 14 2.30a 221a 1.17b 197 18.2
21 2.26a 2.17a 1.19b 190 18.2
. 7 2.36a 2.27a 1.15b 205 19.7
Foliar spray+
. 14 2.32a 2.24a 1.29a 180 18.0
Soil drench
21 2.27a 2.20a 1.22a 186 18.0

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).

Table 5. Changes in chlorophyll contents of red pepper (Capsicum annuum L.) foliage treated with chitosan.

Chlorophyll content

Investigation time Interval - - - -
Foliar spray Soil drench Foliar spray+ Soil drench
DAP' days SPAD
control 56.1a° 56.4a 56.2a
45 7 57.3a 57.3a 58.6a
14 58.1a 58.7a 57.2a
21 56.8a 57.5a 55.8a
control 50.8b 51.3b 50.9b
87 7 72.7a 68.7a 68.2a
14 73.7a 70.3a 67.8a
21 71.3a 68.2a 69.8a

'DAP, days after planting.

*Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).
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Table 6. Contents of inorganic elements in red pepper (Capsicum annuum L.) leaves as affected by chitosan.
Treatment Interval T-N P Ca Mg K
days %
Control - 427a" 0.07a 1.78d 0.95¢ 2.33b
7 4.16b 0.07a 2.24b 0.98¢c 3.14a
Foliar spray 14 4.24a 0.08a 2.18b 1.09a 2.34b
21 4.11c 0.06a 1.84d 1.04b 2.15¢
7 4.14b 0.07a 2.15b 1.05b 2.56b
Soil drench 14 421b 0.06a 2.04¢ 0.97¢c 2.35b
21 4.26a 0.07a 1.81d 0.98¢c 2.18¢
] 7 4.18b 0.06a 24la 1.10a 3.18a
1;2332;11?+ 14 432 0.07a 235 1.12a 2.87b
21 4.25a 0.08a 2.05¢ 1.01c 2.37b
"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).
Table 7. Effects of chitosan on the growth of red pepper (Capsicum annuum L.).
Treatment Interval Pl.a nt .Stem Frui
height Diameter Length Diameter
days cm mm cm mm
Control - 107b" 14.2 11.3b 17.2a
7 105b 14.1b 11.6a 16.9a
Foliar spray 14 107b 14.4b 11.7a 17.3a
21 106b 14.1b 11.9a 17.8a
7 110a 15.1a 11.3b 17.3a
Soil drench 14 109a 14.8a 10.8b 16.9a
21 110a 15.0a 10.9b 17.3a
) 7 106b 14.2b 10.9b 17.0a
2 Zﬁaz:eir;y " 14 107b 14.0b 11.4b 1722
21 107b 14.1b 11.4b 17.1a

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).
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Table 8. Effects of chitosan on the yield and fruit characteristics of pepper.

Number

. Weight Rate Weight .
Treatment Interval f well- Yield (D
reatinen fierva oF e tipe of fruit of dried fruit  of ripe fruit feld (DW)
fruit
days no. plant's'1 g % g plant'1 kg 102"
Control - 54.2a' 12.5 17.7 658 383 a
7 54.9a 12.0 17.6 639 349 ¢
Foliar spray 14 51.2¢ 12.8 18.0 635 356 be
21 53.9b 12.5 17.4 652 352 be
7 52.2¢ 12.4 18.3 626 356 be
Soil drench 14 51.1c 13.1 18.1 649 364 b
21 53.3b 12.8 17.6 661 363 b
7 54.3a 11.5 18.0 605 341 ¢
Foliar spray+
; 14 55.5a 12.0 17.8 644 348 ¢
Soil drench
21 55.3a 12.1 17.4 648 353 be

"Numbers followed by the same letter with a column are not significantly different (Duncan test, p <0.05).
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