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Table 1. Species of lady beetles of Sikou farm and YuinLin branch station from 2014-2020.

Mean number of lady beetle (Mean + SE)*

Species/location Sikou farm YuinLin branch farm
Cheilomenes sexmaculata 2.13+£024a 1.92+035a
Oenopia formosana 0.01 £0.00 ¢ 0.01 +0.00 de
Coccinella septempunctata 0.02+0.01¢c 0.01 +£0.00 de
Propylaea japonica 0.02+0.01¢c 0.01 +£0.00 de
Micraspis discolor 0.18+0.07b 0.02+0.01 de
Lemnia biplagiata 0.10+0.04 b 0.04 £0.01 cd
Coccinella transversalis 0.01+0.01c¢c 0.02 +£0.01 de
Lemnia saucia 0.07+0.01¢ 0.16 £0.04 b
Harmonia octomaculata 0.0l £0.01¢ 0.02+£0.01 de
Synonycha grandis 0.01 £0.00 ¢ 0.02+£0.01 de
Cryptolaemus montrouzieri 0.00 +0.00 ¢ 0.01 £0.00 ¢
Illeis koebelei 0.13+0.03b 0.08 £0.02 be

“ For each column, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant

difference test).

2. 2014-2020 SR L EGETRMBUKSRMHENSEE -
Table 2. Number of lady beetles of Sikou farm in conventional agriculture (CA) and sustainable agriculture (SA)

fields from 2014-2020.

Mean number of lady beetle (Mean + SE)*

First crop season paddy

Second crop season paddy Second crop season peanut

Species/period CA SA CA SA CA SA

Cheilomenes sexmaculata 251+024 2254023 2.18£0.70 1.73 £0.50 1.94 £ 0.62 1.99 +0.58
Oenopia formosana 0.02 +0.01 0.01 £ 0.00 0.01+0.01 0.00 £ 0.00 0.00+£0.00  0.00 £ 0.00
Coccinella septempunctata 0.02+£0.01 0.01 +£0.00 0.01 £0.01 0.03 £0.02 0.02+£0.01 0.02+0.01
Propylaea japonica 0.02 +£0.01 0.01 +£0.01 0.01 +£0.01 0.03 +0.03 0.01 +£0.01 0.00 +0.00
Micraspis discolor 0.31+0.11 0.37+£0.19 0.06 +0.03 0.02 +0.01 0.04 £ 0.03 0.00 + 0.00
Lemnia biplagiata 0.13 £0.05 0.10 £ 0.03 0.10 £ 0.06 0.10 £ 0.05 0.00 £ 0.00 0.01+0.01
Coccinella transversalis 0.01 £0.01 0.01 £0.01 0.01 +0.01 0.01 +£0.01 0.03 +0.03 0.02 +0.01
Lemnia saucia 0.08 +£0.01 0.08 £0.03 0.04 +0.02 0.04 +£0.01 0.02 +0.01 0.00 £ 0.00
Harmonia octomaculata 0.01 +0.01 0.01 +£0.00 0.00 + 0.00 0.01 £0.01 0.00 + 0.00 0.00 +0.00
Synonycha grandis 0.01+0.00  0.01+0.00 0.00+0.00  0.00 £ 0.00 0.00+0.00  0.00 =+ 0.00
Cryptolaemus montrouzieri 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
llleis koebelei 0.24 £0.05 0.20 +0.05 0.03 +£0.01 0.02 +£0.01 0.02 +£0.02 0.02 +0.01

“For each row, the asterisk indicates a significant difference from the control at P < 0.05 (¢-test).
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Table 3. Number of lady beetles of YuinLin branch station in conventional agriculture (CA) and sustainable agricul-
ture (SA) fields from 2014-2020.

Mean number of lady beetle (Mean + SE)*

First crop season paddy Second crop season paddy Second crop season peanut
Species/period CA SA CA SA CA SA
Cheilomenes sexmaculata 1.56 +£0.23 1.23+0.17 1.60 +£0.26 1.34+0.23 3.61 £1.85 2.55+1.11
Oenopia formosana 0.01 +£0.01 0.03 £0.02 0.01 £0.01 0.01 £0.01 0.00 +0.00 0.01 £0.01
Coccinella septempunctata 0.02 +0.01 0.01 £0.01 0.01 £0.01 0.00 +0.00 0.01 £0.01 0.00 +0.00
Propylaea japonica 0.01 +0.00 0.01 £0.00 0.00 +0.00 0.01 £0.01 0.00 +0.00 0.01 £0.01
Micraspis discolor 0.02 +0.02 0.02 +£0.01 0.00+0.00  0.02+0.01 0.01 £0.01 0.01 +0.01
Lemnia biplagiata 0.07 +0.02 0.03 +0.00 0.02 +0.01 0.04 £0.02 0.03 +0.01 0.02 +0.02
Coccinella transversalis 0.03 +£0.01 0.02+0.01 0.01 £0.01 0.02 +£0.02 0.02 +£0.02 0.01+0.01
Lemnia saucia 0.24 +0.07 0.20 + 0.06 0.20 +0.07 0.11 +0.04 0.10+£0.04  0.10+0.06
Harmonia octomaculata 0.00 +0.00 0.01+£0.01 0.00 +0.00 0.00 £ 0.00 0.00 £ 0.00 0.02 +£0.02
Synonycha grandis 0.03 +0.02 0.02+£0.01 0.02 +0.01 0.00 + 0.00 0.00+0.00  0.01+0.01
Cryptolaemus montrouzieri 0.01 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
1lleis koebelei 0.20+£0.06  0.10+0.05 0.02 +0.01 0.01 +0.00 0.02 +£0.01 0.01+0.01

“ For each row of crop season, the asterisk indicates a significant difference from the control at P < 0.05 (z-test).

4. 2014-2020 £ 2 1 RRGEITEM O GBI TREM B K SUREH HH I RS fE i, -
Table 4. Lady beetle species number of Sikou farm and YuinLin branch station in conventional agriculture (CA)
and sustainable agriculture (SA) fields from 2014-2020.

Mean lady beetle species (Mean + SE)*

First crop season paddy Second crop season paddy Second crop season peanut
Location/period CA SA CA SA CA SA
Sikou farm 6.71+036  6.43+£0.53 5.00+£0.76  4.29+0.68 2.86+0.63  2.43+0.30
YuinLin branch station 743+0.75  6.71+£0.42 443+£0.69 4.00+0.44 371+0.18  3.86+0.46

“For each row, the asterisk indicates a significant difference from the control at P < 0.05 (#-test).
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Table 5. Number of lady beetles of Sikou farm in lowland and upland fields from 2014-2020.
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Mean number of lady beetle (Mean + SE)”

First crop Second crop First crop Second crop
Second crop season season season season season
Species/period Lowland Upland Lowland Lowland Lowland Upland
Cheilomenes sexmaculata 1.96 +0.59 1.96 +0.60 228+0.17 1.96 +0.59 228+0.17 1.96 + 0.60
Oenopia formosana 0.00 + 0.00 0.00 £ 0.00 0.02 +0.01 0.00 £ 0.00 0.02 £0.01” 0.00 £ 0.00
Coccinella septempunctata 0.02+0.01 0.02 +£0.01 0.02 +0.01 0.02+0.01 0.02 +0.01 0.02+0.01
Propylaea japonica 0.02 £ 0.02 0.01+0.01 0.02 +0.01 0.02 £ 0.02 0.02 +0.01 0.01+0.01
Micraspis discolor 0.04 +£0.02 0.02 +0.01 0.30 +£0.13” 0.03 £0.02 0.30£0.13” 0.02 +0.01
Lemnia biplagiata 0.10 +0.05 0.01 +0.00 0.13 £0.05 0.10 £ 0.05 0.13 +£0.05" 0.01 £0.00
Coccinella transversalis 0.01+0.01 0.02 £0.02 0.01 £0.01 0.01 +0.01 0.01 £0.01 0.02 +0.02
Lemnia saucia 0.04 £0.01 0.01 +0.01 0.11 +£0.02 0.04 £0.01 0.11 +£0.02° 0.01+0.01
Harmonia octomaculata 0.01 +£0.00 0.00 +0.00 0.01 £0.01 0.01 +0.00 0.01 £0.01 0.00 +0.00
Synonycha grandis 0.00 + 0.00 0.00 + 0.00 0.01 +0.01 0.00 £ 0.00 0.01 +0.01 0.00 + 0.00
Cryptolaemus montrouzieri 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
[lleis koebelei 0.03 £0.01 0.02+£0.01 0.22 +£0.05” 0.03 £0.01 0.22 +£0.05” 0.02 +0.01

“ Mean numbers captured per yellow sticky paper.

* A significant difference from the control at P < 0.05 (¢-test).

6. 2014-2020 FEM K HILR I HETISEEE -

Table 6. Number of lady beetles of YuinLin branch station in lowland and upland fields from 2014-2020.

Mean number of lady beetle (Mean + SE)*

First crop Second crop First crop Second crop

Second crop season season season season season

Species/period Lowland Upland Lowland Lowland Lowland Upland
Cheilomenes sexmaculata 1.50+0.23 3.08 +1.47 1.52+0.18 1.50+0.23 1.52+0.18 3.08 £1.47
Oenopia formosana 0.01 +£0.01 0.01 £0.01 0.02 +0.01 0.01+0.01 0.02 +0.01 0.01+£0.01
Coccinella septempunctata 0.01 +0.00 0.01 £0.00 0.02 +0.01 0.01 +£0.00 0.02 +0.01 0.01 +£0.00
Propylaea japonica 0.01 £ 0.00 0.01+0.01 0.01 +0.00 0.01 £ 0.00 0.01 +0.00 0.01+0.01
Micraspis discolor 0.01+0.01 0.01+0.01 0.02 +0.01 0.01+0.01 0.02 +0.01 0.01+0.01
Lemnia biplagiata 0.03 £0.01 0.03 +£0.01 0.02 +0.01 0.03 +0.01 0.02 +£0.01 0.03 +0.01
Coccinella transversalis 0.02 +0.02 0.01 £0.01 0.02 +£0.01 0.02 +£0.02 0.02 +0.01 0.01 £0.01
Lemnia saucia 0.17 £ 0.06 0.10 £ 0.04 0.19 +£0.04 0.17 £0.06 0.19 +£0.04 0.10 £ 0.04
Harmonia octomaculata 0.00 +0.00 0.01 £0.01 0.01 £0.01 0.00 +0.00 0.01 £0.01 0.01 £0.01
Synonycha grandis 0.01+0.01 0.00 +0.00 0.03 +£0.02 0.01+0.01 0.03 +£0.02 0.00 = 0.00
Cryptolaemus montrouzieri 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00 0.00 +0.00
[lleis koebelei 0.01+0.01 0.02 +£0.01 0.16 £ 0.02" 0.01£0.01 0.16 +£0.02° 0.02+0.01

“Mean numbers captured per yellow sticky paper.

¥ A significant difference from the control at P < 0.05 (¢-test).
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Table 7. Lady beetle species number of Sikou farm and YuinLin branch station in lowland and upland fields from

2014-2020.
Mean lady beetle species (Mean + SE)”
First crop Second crop First crop Second crop
Second crop season season season season season
Location/period Lowland Upland Lowland Lowland Lowland Upland
Sikou farm 5.71+0.92 3.71+£0.64 7.29+£0.57 5.71+0.92 729+0.57 3.71 £0.64
YuinLin branch station 5.57+0.57 4.71£0.29 7.36 +0.63 5.57+0.57 7.36+0.63"  4.71+0.29

“Mean numbers captured per yellow sticky paper.
¥ A significant difference from the control at P < 0.05 (¢-test).

* 8. RLORGETRN - KSR RERIERIE 2017-2018 2 —fFKigHTEEE -

Table 8. Number of lady beetles r of Sikou farm conventional agriculture (CA), sustainable agriculture (SA) and
farmer practiced treatment in first crop season paddy from 2017-2018.

Mean number of lady beetle (Mean + SE)*

Species/treatment CA SA Farmer practiced
Cheilomenes sexmaculata 2.82+038a 2.64+0.65a 1.50+0.09b
Oenopia formosana 0.00 £0.00 a 0.01 £0.01a 0.00£0.00 a
Coccinella septempunctata 0.00 £0.00 a 0.00 +£0.00 a 0.00£0.00 a
Propylaea japonica 0.02+0.02a 0.00 +£0.00 a 0.00£0.00 a
Micraspis discolor 0.68+0.24a 092+0.25a 0.00 +0.00 b
Lemnia biplagiata 0.09+0.02 a 0.05+0.02a 0.11+0.02a
Coccinella transversalis 0.01 £0.01a 0.00£0.00 a 0.00 +0.00 a
Lemnia saucia 0.04+0.02a 0.03+0.02a 0.02+0.02 a
Harmonia octomaculata 0.00+£0.00 a 0.01+£0.01a 0.00+0.00 a
Synonycha grandis 0.01+0.01a 0.01+0.01a 0.00+0.00 a
Cryptolaemus montrouzieri 0.00 +£0.00 a 0.00 +0.00 a 0.00+0.00 a
1lleis koebelei 0.32+0.18a 0.19+0.12a 0.14+£0.05a

“For each row, means followed by the same letter are not significantly different at P < 0.05 (Fisher’s protected least significant dif-

ference test).

9. RLIRGETEM - KSR R LERE
2017-2018 4.2 —HA{EKRS H Pl s s -

Table 9. Species number of lady beetles of Sikou farm
conventional agriculture (CA), sustainable agriculture

(SA) and farmer practiced treatment in first crop season
paddy from 2017-2018.

Treatment Mean lady beetle species (Mean + SE)”
CA 6.25+049a
SA 5.50+0.65a

Farmer practiced 325+0.25b

“ Means followed by the same letter are not significantly differ-
ent at P < 0.05 (Fisher’s protected least significant difference
test).
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7245 H 7 R Bl ek m 3l e ek & (dleu-
rodicus dispersus Russell) ~ W41 7% 52 (Icerva
purchasi Maskell) ~ #{#E K&k (Diaphorina citri
Kuwayama) ~ 3% R & (Paurocephala psyllop-
tera Grawford) N fEZ8WF [Acyrthosiphon pisum
(Harris)] % 60 f& 1% # (Chen et al. 2009) -
Biwash et al. (2019) FAENERETIITI BB K
REEY & B AT A SRR - N
ez /KAEH o £ 2 & O AEAIRERE [Cofana
spectra (Distant)] - Shanker et al. (2018b) A=
WA T B R /S (R Bl e i e i H AT & 2.35-4.60
EtGHeds [Nilaparvata lugens (Stal)] 2 3.12-3.87
B 15 R dx [Sogatella furcifera (Hovarth)] »
ZRyEEHTHE 116 £@Ra R 2.40 &
R Ry o b AT 5 B R N IR DR 2 /KR R
BETMEERM  RIUBE RE NI
EREMEREEE - A B BRHKREH = &%
£ (Kundoo & Khan 2017; Karenina ef al. 2019) »

FERHZEYI A & L4 b Bl + 3 i E A B
ZEBERT - B EBEY AR K E &I
(Rowen et al. 2019) - B 9% BUR AL 22 FERHIE #E
EMAER > HEMFEYAS ZEBREMNNE
e REE o WA E SRR IR I H KR
5] (Garratt et al. 2010; Duchovskiené et al.
2012) o MEA G ER 2014-2020 474 0% L35 K
TGS REUR 0 SR R HER T
HIME S R B E - NETT R oK B H &
AR 2 R (% 2-4) - REVIR R B Al i AR
W o SN TTRE 0% 135 R B S5 1B 1T
Kok Bt HIE - AERHE FI 2= Rl AR S EY)
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Effects of Conventional and Sustainable Farming
Practices on Lady Beetles in Paddy Fields

Pei-Chen Hsu', Yaw-Jen Dong"”", Yan-Hsiu Yang', Chi-Ling Chen’, and Hsien-Tzung Shih’

Hsu, P. C., Y. J. Dong, Y. H. Yang, C. L. Chen, and H. T. Shih. 2022. Effects of conventional
and sustainable farming practices on lady beetles in paddy fields. J. Taiwan Agric. Res.
71(4):321-330.

A field survey was conducted during 2014-2020 for lady beetles in different types of farming
fields in Chiayi County Sikou farm and Yunlin County YuinLin branch Station. Results showed that
11 and 12 lady beetles were captured with yellow sticky paper in Sikou farm and YuinLin branch
Station, respectively. Among lady beetles, Cheilomenes sexmaculata (Fabricius) was the most dom-
inant lady beetle in all types of framing fields, occupying 83.1% and 79.2% of the total lady beetle
number separately. There was no difference in lady beetle species and quantity between conventional
and sustainable agroecosystem fields and also between second crop season lowland paddy and upland
groundnut fields. Significantly fewer lady beetle species in second crop season upland fields than first
crop season paddy. Insecticide application significantly reduced lady beetle species and quantity in
farmer-practiced fields compared with no chemical-treated conventional agriculture and sustainable
agriculture fields in Sikou farm. The results of our tests showed that C. sexmaculata was the most
dominant lady beetle in different types of farming fields. This study presents useful information for
future workers to develop biological control strategies for paddy pests, which will be useful in reduc-
ing the farmers’ dependence on harmful chemical pesticides. However, there is a need to conserve C.
sexmaculata these important beetles by avoiding the indiscriminate use of chemical pesticides.

Key words: Paddy, Conventional agroecosystem, Sustainable agroecosystem, Lady beetle, Long-term
ecological research.
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