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Evaluation of the Effect of Burning Rice Paddy Fields on
Arthropods in Rice Paddy Fields and Agricultural Fields
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Song, Kwang—Ho Kim’

National Institute of Agricultural Sciences, RDA, Jeonju 54875, Korea

Abstract

It is known that the effect of traditional agricultural techniques of burning farmland such as paddy fields and fields gradually declines
and affects both the fauna and flora of the rice paddy as well as pests. Therefore, in this study, a study was conducted to investigate the
effects of burning rice paddy fields and rice paddy fields levee on the control effect of winter pests inhabiting agricultural land and the
amount of pests generated and damaged during the growing season. As a result of this study, the pest control effect of incineration reduces
not only the density of pests, but also beneficial insects (natural enemies) and non-reptiles. It is judged that burning has a very low insect
control effect. It is expected to be used as basic data to create a sustainable agricultural environment, such as minimizing various negative
effects such as pest control effects, wildfires, and air pollution caused by incineration, and suppressing unnecessary incineration and fine

dust generation.
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< The study sites >

< Investigation method >

Fig. 1. Study sites and investigation method.
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Table 1. Indicators of biotic community structure survey

1. Diversity Index(Z’, Shannon & Weaver, 1949)
H = — E(m /N) ln(ni/N)
i=1

n : Number of appearances,
n,; : Number of species,
N: Total number of individuals

2. Dominance Index(DI, McNaughton, 1967)

n : Number of appearances,
n, : Number of species,

o= /N
i=1 N: Total number of Individuals

3. Richness Index(RI, Magalef, 1958)

51 RI : Richness Index
RI= n@)’ S : Total number of species
N : Total number of Individuals

4. Evenness Index(EI, Pielou, 1975)

H H' : Diversity Index

Er= In(S)’ S : Total number of species
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Fig. 2. Investigation of the effect of incineration on Scotinophara lurida by depth of landfill(habitats).
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Table 2. Changes in the collection density of arthropods due to incineration of paddy fields and paddy fields levee(2020-2021)

Incineration (M+£S.E.) Non-incineration (M+S.E.) Total
Classification F-value"
Paddy field ~ Paddy field levee ~ Paddy field ~ Paddy field levee  arthropods
Burning 2020 21.0°+4.97 289.3%£79.30 56.3*+13.10 164.3%+5.99 1593 5.977*
before 2021 290.7+43.68 288.7+46.03 393.7+87.93 355.0+94.10 3984 NS.
2020 76.3+9.30 62.7424.23 236.0+76.89 27.747.22 1208 N.S.
It 2021 13.0+6.34 46.3+11.97 182.7+57.05 320.7+132.08 1688 N.S.
2020 67.3+11.86 54.7+36.48 57.0+14.70 116.3+47.85 1014 N.S.
2nd 2021 143.7£19.58 43.0+6.80 120.7+47.18 207.7£95.20 1545 N.S.
2020 24.0+4.97 41.7+6.90 277.0+111.34 142.7+80.00 1456 N.S.
3rd 2021 57.7£24.02 4.3+0.54 8.0+1.41 66.7+21.59 410 N.S.
sth 2020 31.0+11.78 25.7£5.19 24.3+7.49 20.7+8.72 305 N.S.
2021 4.7%1.52 15.7°+3.81 144.3%+53.26 197.7°47.69 1087 4.741*
sth 2020 - 105.7°+30.20 - 236.3%£27.82 1026 19.918%**
2021 - 84.3'+27.14 - 121.7°+16.74 618 9.886**
* Test result is statistically significant level at the P =0.05 ( * ), 0.01 ( ** ), 0.001 ( *** ), N.S = Not significant
1) The result is according difference by treatment, Lower case letters. a>b>c..., - : Can’t investigate because of the rice

paddy fields through water
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Fig. 3. Density change by Arthropods functional group by collection period from 2020 to 2021.
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Table 3. Arthropod community analysis following incineration of paddy fields and paddy fields levee (2020-2021)

0] -

135

Classification iffr::;g st 2nd 3st 4th 5th Mean (£ S.D.)
20 21 20 21 20 21 20 21 20 21 20 21 20 21
NLP 082 052 023 08 070 098 0.6 098 089 050 - -  056031) 0.76(£0.22)
g 1P 040 044 056 049 033 070 087 070 122 012 - - O6S(:033) 049(:022)
NIPL 053 026 028 036 038 041 062 041 147 007 095 056 0.70(+0.40) 0.34 (+0.15)
LPL 034 034 038 0.3 057 056 1.09 056 131 054 131 062 0.83(+042) 0.46(+0.17)
NIP 075 027 0.4 051 051 055 012 031 05 035 - -  040(x024) 040 (0.11)
gy LT 037 023 035 025 021 039 054 008 033 047 - - 040(:01D) 028(:013)
NIPL 029 015 021 022 027 029 034 006 082 0.11 043 041 039(+020) 021 (+0.12)
LPL 019 021 023 0.8 032 031 068 028 073 005 073 038 048(024) 024 (+0.10)
NLP 039 08 061 058 051 078 045 075 117 063 - - 063028 0.72(*0.10)
gy LD 048 085 074 055 078 085 094 094 199 066 - - 09052 085011
NIPL 081 074 068 081 059 062 083 078 121 130 1.07 051 0.86(021) 0.79 (+0.25)
LPL 074 059 076 027 094 082 083 116 115 1.14 087 072 0.88(0.14) 0.79 (+031)
NIP 026 008 002 023 0.7 030 001 009 016 014 - -  012(x0.10) 0.17 (+0.09)
oy P 007 005 005 013 008 017 017 000 09 019 - - 0126005 011007
N.IPL 008 003 002 006 008 005 009 000 042 001 021 0.4 0.15(0.13) 0.05(+0.05)
LPL 002 004 004 001 008 0.5 034 007 038 000 038 0.2 021(=0.16) 0.07 (£0.05)

* N.ILP : Non-Incineration Paddy field, I.P :
Incineration Paddy field Levee; H’ : Diversity Index, EI

Incineration Paddy field,
. Evenness Index, RI : Richness Index, DI

N.LP.L : Non-Incineration Paddy field Levee, I.P.L :
: Dominance Index;

- : Can’t investigate because of the rice paddy fields through water
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Fig. 4. Changes in pest density in paddy fields due to incineration in 2020.
(a: Nilaparvata lugens, b : Sogatella furcifera, ¢ : Scotinophara lurida, d : Laodelphax striatellus, e,f,g,h : Cnaphalocrocis medinalis,
1 : Lissorhoptrus oryzophilus)
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Table 4. Life or death of Scotinophara lurida by depth of
landfill according to incineration.

. . Life Death Survival rate

Classification (Num.) (Num.) (%)
Ist 39 1 97.5
2nd 38 2 95.0

3cm
3rd 40 0 100
control 40 0 100
Ist 30 0 100
2nd 29 1 96.67

Scm
3rd 28 2 93.33
control 30 0 100.0
Ist 40 0 100.0
2nd 40 0 100.0

10cm
3rd 40 0 100.0
control 40 0 100.0
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