Korean Journal of Environmental Biology

Original article

Korean J. Environ. Biol.

41(4) : 463-472(2023)
ISSN 1226-9999 (print)

https://doi.org/10.11626/KJEB.2023.41.4.463 ISSN 2287-7851 (online)

=
MDY AE7|E7 M, W EE SU7|SH

Controlling effect of environmentally friendly organic materials on
the black rice bug, Scotinophara lurida(Hemiptera: Pentatomidae),

depending on paddy flooding

You Kyoung Lee, Nak-Jung Choi, Ju-Rak Lim, Jun-Yeol Choi' and Bo Yoon Seo*

Crop Foundation Research Division, National Institute of Crop Science, RDA, Wanju 55365, Republic of Korea
Jeonbuk Agricultural Research and Extension Services, lksan 54591, Republic of Korea

Contribution to Environmental Biology

« The control of Scotinophara lurida, a major rice pest in Korea, is highly dependent on spraying chemical insecticides.
- This study introduced a tactic to effectively control S. Jurida in rice paddies using environmentally friendly organic materials

to preserve the environment.
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Abstract: The insecticidal activities of 27 different commercial products with environ-
mentally friendly organic material (EFOM) against Scotinophara lurida, a major rice pest,
were evaluated in the laboratory using spraying methods on plants and insects. Seven
plant-derived organic farming materials (EFOM-8, -10, -12, -13, -19, -20, and -26) with high
insecticidal effects when sprayed directly on the insect’s body rather than on the plant
were selected. In the indoor rice pot test, all 7 EFOMs showed an insecticidal rate of over
73.3% under flooding conditions. Notably, EFOM-13 and EFOM-20 demonstrated much
higher insecticidal rates, ranging from 1.5 to 1.8 times, in flooding conditions compared
to drained conditions. In the semi-paddy field test, EFOM-10 (80% garlic extract), EFOM-
13 (62% neem extract), and EFOM-26 (70% sophora extract+28% ethyl alcohol +2%
pyrethrum extract) exhibited a higher control value of 88.9% in the irrigated paddy on
the 7th day, surpassing the control values in the drained paddy by 1.4 to 1.9 times. The
control value in the irrigated rice paddy field sprayed with EFOM-10 reached 86.2% on
the 7th day, which was 1.4 times higher than 61.9% in the drained paddy. Taken together,
the findings suggest that direct contact of the insect’s body with sufficient amounts of
spray solution and the maintenance of paddy irrigation can enhance the controlling effect
of EFOMs. These findings will be valuable in developing an optimal S. lurida control stra-
tegy for application in rice paddy fields in the near future.
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Table 1. List of environmentally friendly organic materials (EFOM) in the insecticidal activity test of Scotinophara lurida

EFOM Active ingredients (composition rate, %) D!Iutlon
(times)
1 Camphor tree oil (10) 1,000
2 Cinnamon oil (34) + Plant extract (Chinese scholar tree, Goosefoot, Subtripinnata) (45) + Paraffin oil (10) 1,000
3 Cinnamon oil (4) + Sophora extract (1) + Paraffin oil (40) 1,000
4 Citrus ail (10) 500
5 Clove oil (10) + Clove extract (50) + Pyrethrum extract (2) 1,000
6 Derris extract (70) 1,000
7 Derris (30) + Cinnamon oil (5) + Lemongrass (5) + Jicama extract (2) 4+ Ethyl alcohol (51) + Pyrethrum (2) 1,000
8 Derris extract (60) + Clove oil (10) 1,000
9 Derris extract (50) + Paraffin oil (10) 1,000
10 Garlic extract (80) 1,000
M Karanja oil (95) 1,000
12 Monkshood extract (40) + Pyrethrum extract (4) 1,000
13 Neem extract (62) 1,000
14 Paraffin oil (65) + Orange extract (15) 1,000
15 Plant oil (Camphor oil) (55) 1,000
16 Pyrethrin (1.5) + Oleis acid (1.5) 1,000
17 Pyrethrum extract (10) + Ethyl alcohol (70) 1,000
18 Pyrethrum extract (10) + Paraffin oil (40) 1,000
19 Pyrethrum extract (15) + Plant extract (Chinese scholar tree, Goosefoot, Subtripinnata) (10) 1,000
20 Pyrethrum extract (3) + Sophora extract (67) 4+ Pyroligneous liquor (30) 1,000
21 Soap (78) + Orange extract (10) 1,000
22 Sophora extract (70) 1,000
23 Sophora extract (80) 1,000
24 Sophora extract (25) + Cinnamon oil (15) 4+ Paraffin oil (10) 1,000
25 Sophora extract (34) + Ethyl alcohol (64) + Pyrethrum extract (2) 1,000
26 Sophora extract (70) + Ethyl alcohol (28) + Pyrethrum extract (2) 1,000
27 Sophora extract (65) + Paraffin oil (10) 1,000
(ol Dinotefuran (5) + Etofenprox (8) 1,000

2Cl, chemical insecticide
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Table 2. Insecticidal activity of 27 environmentally friendly organic materials against Scotinophara lurida based on two application methods:
spraying to plants (SP) and spraying to insects (Sl)

Mortality (%, Mean £ SD)

EFOM? (Dt:'rfg’sr)‘ 1 DATY 3 DAT 5 DAT
SP Sl t-test' SP Sl t-test SP Sl t-test
1 1,000 0.0£0.0c® 0.0£0.0h 0.0£0.0d 10.0£10.0 hi 0.0£0.0d 13.3x 1.5 hi
2 1,000 0.0+00c 6.7+£11.5gh 16.7£5.8b 6.7+ 11.5 hi 16.7£5.8b 6.7+11.5 hi
3 1,000 0.0+0.0c 0.0x0.0h 0.0£0.0d 0.0x0.0i 0.0£0.0d 0.0£0.0i
4 500 3.3x5.8bc 0.0£0.0h 6.7+£5.8 cd 6.7£5.8hi 10.0£10.0 bed 6.7£5.8hi
5 1,000 0.0+00c 10.0£10.0 fgh 3.3+58d 10.0+10.0 hi 10.0+£10.0 bcd  10.0+10.0 hi
6 1,000 0.0+0.0c 70.0x173b * 0.0£0.0d 73.3£20.8bc * 3.3x5.8¢cd 86.7+11.5ab *
7 1,000 0.0£0.0c 23.3+5.8 defg * 3.3+5.8d 23.3+5.8fgh * 10.0£10.0bcd  26.7+5.8 defgh
8 1,000 0.0+0.0c 100.0+0.0a * 3.3+5.8d 100.0+0.0a * 6.7£5.8bcd 100.0£0.0a *
9 1,000 0.0+0.0c 0.0£0.0h 0.0£0.0d 0.0£0.0i 0.0£0.0d 6.7£5.8hi
10 1,000 0.0£0.0c 100.0+0.0a * 3.3+58d 100.0£0.0a * 6.7+58bcd 100.0+0.0a *
n 1,000 0.0+0.0c 20.0+10.0 efg * 0.0£0.0d 20.0£10.0 ghi * 0.0£0.0d 20.0£10.0 fghi *
12 1,000 0.0£0.0¢c 93.3+5.8a * 0.0£0.0d 96.7+5.8a * 0.0+0.0d 100.0+£0.0a *
13 1,000 0.0£0.0c 100.0+0.0a * 0.0£0.0d 100.0+0.0a * 0.0+0.0d 100.0+0.0a *
14 1,000 0.0+0.0c 23.3+£20.8 defg 0.0£0.0d 40.0£26.5 def 0.0£0.0d 46.7+£32.1 cd
15 1,000 0.0£0.0c 70.0+£20.0b * 0.0£0.0d 76.7£25.2b * 0.0+£0.0d 76.7£252b *
16 1,000 3.3x5.8bc 23.3%+15.3 defg 3.3+58d 36.7+5.8 efg * 6.7+5.8 bed 40.0+10.0 cdef *
17 1,000 0.0+0.0c 33.3+5.8 cde * 0.0£0.0d 36.7+5.8efg * 0.0£0.0d 36.7+5.8 cdefg *
18 1,000 6.7+58b 26.7+15.3 def 6.7£58cd 56.7+15.3 cd * 10.0£10.0bcd 56.7+£15.3¢c *
19 1,000 0.0+0.0c 100.0+0.0a * 0.0£0.0d 100.0+0.0a * 0.0£0.0d 100.0+0.0a *
20 1,000 3.3x58bc 26.7+15.3 def 3.3+5.8d 90.0+10.0 ab * 13.3£156.3bc  100.0+0.0a *
21 1,000 0.0+00c 40.0+10.0 cd * 0.0+0.0d 40.0+10.0 def * 0.0+0.0d 43.3+15.3 cde *
22 1,000 0.0+0.0c 6.7£5.8gh 0.0£0.0d 6.7£5.8hi 0.0£0.0d 10.0£10.0 hi
23 1,000 0.0£0.0c 0.0£0.0h 0.0+0.0d 6.7£5.8hi 6.7+5.8 bcd 13.3+£15.3 hi
24 1,000 0.0+0.0c 0.0£0.0h 3.3+5.8d 0.0x0.0i 10.0£10.0bcd 23.3+5.8 efgh
25 1,000 33+£58bc 50.0+x20.0c * 13.3£56.8bc 53.3+£20.8de * 13.3+5.8bc 56.7£15.3 ¢ *
26 1,000 0.0£0.0c 100.0+0.0a * 0.0+0.0d 100.0+0.0a * 0.0+0.0d 100.0+0.0a *
27 1,000 0.0+0.0c 10.0£10.0 fgh 6.7£115cd 16.7£5.8hi 6.7£1M.5bcd 16.7£5.8 ghi
(ol 1,000 100.0+0.0a 100.0£0.0a 100.0+0.0a 100.0£0.0a 100.0+£0.0a 100.0+0.0a
NT® - 0.0+00c 0.0+£0.0h 0.0+0.0d 0.0+£0.0i 0.0+0.0d 0.0+0.0i
SEFOM, environmentally friendly organic material
oCl, chemical insecticide
°NT, no treatment
9DAT, days after treatment
°Means followed by a common letter in the same column were not significantly different by Tukey’s HSD test at the 5% level of significance.
*indicates a significant difference between the two application methods by the t-test (a=0.05).
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Fig. 1. Adult Scotinophara lurida black rice bugs that were knocked down within one hour after spaying environmentally friendly organic
materials under flooding (A) and drained (B) conditions in the rice plant pot test.

Table 3. Insecticidal activity of 7 selected environmentally friendly organic materials against Scotinophara lurida under flooding and drained

conditions in rice plant pots (L 22 cm, W 22 cm, H 17 cm)

Mortality (%, Mean £ SD)

Dilution

EFOM® . 1 DAT® 3 DAT 5 DAT
(times)
Flooding Drained t-test® Flooding Drained t-test Flooding Drained t-test
8 1,000 26.7+20.8b° 10.0+10.0d 53.3+58b 23.3+58¢c * 83.3x115a 733%115a
10 1,000 76.7+20.8a 46.7+£15.3bc 86.7+173a 60.0+20.0ab 90.0£173a 63.3%+153a
12 1,000 83.3tb5.8a 50.0+10.0 abc * 83.3+58a 53.3x5.8ab * 83.3+58a 66.7£153a
13 1,000 66.7t153a 40.0x100c * 80.0£10.0a 46.7x5.8b * 86.7t58a 56.7t115a *
19 1,000 76.7+153a 70.0£10.0a 80.0£10.0a 70.0+10.0a 83.3+58a 70.0£10.0a

20 1,000 40.0+100b 333+153c¢c
26 1,000 80.0+173a 63.3+11.5ab
NT® - 0.0+0.0c 0.0+0.0d

43.3+20.8b 40.0+10.0 bc
86.7+153a 70.0+20.0a
0.0+00¢c

733+153a 40.0+£10.0a *
90.0+10.0a 73.3+153a

0.0+0.0d 0.0+0.0b  0.0+00b

SEFOM, environmentally friendly organic material
®NT, no treatment
°DAT, Days after treatment

9Means followed by a common letter in the same column were not significantly different by Tukey's HSD test at the 5% level of significance.
¢* indicates a significant difference between the two application methods by the t-test (a=0.05).
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O g4 A 5 91 5 Wol A HiAA} we 9
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Table 4. Control value (%) of 3 selected environmentally friendly organic materials against Scotinophara lurida under flooding and drained

conditions in an experimental rice paddy field (semi-paddy field)

Control value (%)

EFOM?® 3 DAT® 7 DAT
Flooding (F) Drained (D) F/D t-test® Flooding (F) Drained (D) F/D t-test
10 82.2+6.9a 5894234 a 1.4 88.9+96a 64.4+171a 1.4
13 88.9+84a 422+19a 2.1 91.1+84a 489+5.1a 1.9 *
26 789+22.7 a 44.4+171 a 1.8 93.3+58a 54.4+16.4 a 1.7 ¥
NT® 2.2+3.8b 44+51Db 0.5 2.2+3.8b 56+5.1b 0.4

SEFOM, environmentally friendly organic material
®NT, no treatment
°DAYT, days after treatment

9Means followed by a common letter in the same column were not significantly different by Tukey’s HSD test at the 5% level of significance.
®*indicates a significant difference between the two application methods by the t-test (a=0.05).

470 (©2023. Korean Society of Environmental Biology.



Controlling effect of organic materials on S. lurida

Table 5. Control value (%) of an environmentally friendly organic material (80% garlic extract) against Scotinophara lurida under flooding

and drained conditions in rice paddy fields

Control value (%)

a Dilution Rice paddy
EFOM (times) ndition
Imes conditio 3 DAT® Ratio (F/D) 7 DAT Ratio (F/D)
10 1000 Flooding (F) 20 86.2 14
' Drained (D) ' 61.9 ’

fEFOM, environmentally friendly organic material
°DAT, days after treatment
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