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2020-2022 F [ 11 R R e A & 4L IR &
B E 68 fE T ER s BRI 8 Ean k) ~ 11
WE R 32 & Hh DIE & o R} (Coccinellinae)
Fl&R )5 (Coccinellini) A 26 fEFlSBHMER S
HA /N NEF LR (Scymninae) /NF P& 7
(Scymnini) A 19 f#HJls5 © BEIEER (Epi-
lachninae) B fE El &% (Epilachnini) F£ZH& 5]
8 TETN £ b /NEE T £ iR} (Sticholotidinae) /)y
g @)% (Sticholotidini) L& 6 fE 45 -
DA E 4 I 5n Ay e 5 4 B0 o A 5 R fE Y
86.8% (= 2) -

KRR P EFTE 68 fEYl& » WA E
EREE S MEL S E BEANKRIES
(Cheilomenes sexmaculata (Fabricius, 1781)) -
SRPTFEEAIEL (Cryptogonus orbiculus (Gyllenhal,
1808)) ~ =3l& (/lleis koebelei Timberlake,
1943) ~ B4 P&k (Propylea japonica (Thunberg,
1781)) N & 77 Tl & (Sasajiscymnus tainan-
ensis (Ohta, 1929)) » H 1 &5 Jl & F & & 14 7
& HER 4 YRR BN F 68 Rl
th > &&= {8 (Amida tricolor formosana
Kurisaki, 1920) ~ HEFEE I & (Cryptogonus
kurosawai Sasaji, 1968) ~ KH[EZTN & (Cryp-
togonus ohtai Sasaji, 1968) ~ 4l + £ ¥l &
(Epilachna crassimala Li, 1961) ~ F 3B & L
& (Platynaspidius quinquepunctatus Miyatake,
1961) ~ & H ¥l (Sasajiscymnus fuscus (Yang,

1971)) ~ [EI5E 77 Tl & (Sasajiscymnus orbicula-
tus (Yang, 1971)) ~ 50BE F ¥l &8 (Sasajiscymnus
parenthesis (Weise, 1923)) K & /E ST & (Sti-
cholotis taiwanensis Miyatake, 1982) 5 9 fHZ[
&y 5B R A EYE (Chung & Shao 2022)
Horp AT - 2 P R iE MR o ELER 8 R
29 BB MR (R2) -

& EERET - BITEREHERA K
BEHE S ERERNSES > NKEEE
o BRAGEUKRE R E (BITHEAREE) B
Es R RIlERSN - HepKEEE (EITHEA
RHE) (B3P ET Mg IE (Micraspis dis-
color (Fabricius, 1798)) - i fEEF » F3H
BB a5 PR B P PR SR8 (FMARCSCE - 1
HEFR) A& MEAEH) kb E
/NELER (Scymnus centralis Kamiya, 1965 > [
[BEWAM) b HerREEE T 2B
HRhEm e R3-E2) -

b S EEANFERHEAEHE Z MY
O E > PR E T AREEERE
TEREHAE NSy ERHEE - £82EF
HCEE - WEERETEREAREER
EISYEE - HEESRETEE  mHE
HoCHE -~ MEARCEER - SEAERIEE
kA ARENE SEE  HEES
PETEE - FKEREES - AEEE B
VI EN —E LN ETHE (R 4) -

L & e R & HAE 1T LA H & R Bl a2
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2. BREREFH ARG R LR -

Table 2. The species of Coccinellidae and taxa surveyed in each monitoring station of Coccinellidae.

Chinese Detection”

Scientific name common name XP MP YP ET YJ BS PP YUR FR CR YR
Chilocorinae

Chilocorini

Chilocorus shirozui Sasaji, 1968 = =it *

Platynaspidini

Platynaspidius maculosus (Weise, VUBFE &5 DIE: * * Kk K *x K *

1910)

P. quinquepunctatus Miyatake, 1961  T1BFREE T8 *x Kk K Kk Kk Kk *x  x
Coccidulinae

Coccidulini

Cryptolaemus montrouzieri Mulsant, # [C[E/FT 8 * Xk * * * * Kk

1853

Noviini

Rodolia cardinalis (Mulsant, 1850) BN *x * % * * *

R. okinawensis Miyatake, 1959 IINGT E * Kh Kk Kk Kk Kk Kk Kk Kk Kk K
Coccinellinae

Coccinellini

Alloneda osawai Sasaji, 1986 PRI ER *

Calvia muiri (Timberlake, 1943) VOB *

Cheilomenes sexmaculata (Fabricius, 7~N{FRZN& * Kk Kk Kk Kk Kk Kk Kk Kk Kk *x

1781)

Coccinella septempunctata Linnaeus, 1235 * * *

1758

Co. transversalis Fabricius, 1781 MENE [t * * *

Co. bowringii Crotch, 1874 J\BE *

Co. inaequalis (Fabricius, 1775) TUEDN S *

Co. itoi Sasaji, 1982 VUBE AL T8 *

Harmonia dimidiata (Fabricius, 1781) /= FEZ[#% * *

Ha. octomaculata (Fabricius, 1781) S\l E * * K* Kk Kk K

1lleis koebelei Timberlake, 1943 B * K* Kk Kk * K K * *x Kk K

Lemnia biplagiata (Swartz, 1808) FHEE [ * * *x Kk Kk Kk Kk Xk

L. circumusta (Mulsant, 1850) ARSE B0 * *

L. circumvelata Mulsant, 1850 JE&GHE T *

L. saucia (Mulsant, 1850) gLt * X *x ok * ok

Micraspis discolor (Fabricius, 1798)  f55[& *x Kk Kk Kk Kk Kk *x ok Kk K

Oenopia formosana (Miyatake, 1965) 752 ¥l& * K * * K

Oe. sauzeti Mulsant, 1866 AT * *

Olla v-nigrum (Mulsant, 1866) HIBE R * * * K

Phrynocaria unicolor (Fabricius, 4215 * *

1792)

Propylea japonica (Thunberg, 1781)  $E4(TN#5% * K* K* Kk Kk * K K * K K
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2. BRCERERH AT R R - ()

Table 2. The species of Coccinellidae and taxa surveyed in each monitoring station of Coccinellidae. (continued)

Chinese Detection”
Scientific name common name XP MP YP ET YJ BS PP YUR FR CR YR
Synona consanguinea Poorani, Slip- 4T H& S % £5 * *
inski, Booth, 2008
Epilachninae
Epilachnini
Epilachna chinensis (Weise, 1912) RS I a5 * *
E. crassimala Li, 1961 T A 2 *
E. maxima (Weise, 1898) KREMHEIE *
Henosepilachna boisduvali (Mulsant, FHUEHT+ 2T
1850) b
He. pusillanima (Mulsant, 1850) i ==L - *
He. subfasciata (Weise, 1923) P SUB S *
He. vigintioctomaculata (Motschulsky, [&#5 2555 *
1857)
He. vigintioctopunctata (Fabricius, #i_+/UEF#E * * * K *x Kk K Kk %X
1775)
Serangiini
Serangium yasumatsui (Sasaji, 1967)  $EFEH *
Microweiseinae
Ortaliini
Amida tricolor formosana Kurisaki, % =D * *x K * * *
1920
Ortaliinae
Aspidimerini
Aspidimerus esakii Sasaji, 1968 VOB 2 R ML * *
Scymninae
Cryptogonus horishanus (Ohta, 1929)  &E[SEAT] &5 *
Cr. kurosawai Sasaji, 1968 oSS * *
Cr. ohtai Sasaji, 1968 KHHFEEAT * *
Cr. orbiculus (Gyllenhal, 1808) SEPEFE AT * Kk ok Kk Kk Kk Kk Kk Kk Kk Xk
Scymnini
Axinoscymnus nigripennis Kamiya, F3l7E0E * Kk Kk Kk Kk K *
1965
Nephus tagiapatus (Kamiya, 1961) PRSI E * *
Sasajiscymnus fuscus (Yang, 1971) Tt O e *x Kk % * K
Sa. ohtai (Yang et Wu, 1972) KHITH *
Sa. orbiculatus (Yang, 1971) [E ik * * *
Sa. parenthesis (Weise, 1923) SNBE 5 * * Kk &
Sa. quinquepunctatus (Weise, 1923)  FLHE /7915 * *x X
Sa. seboshii (Ohta, 1929) HPE )T HE *
Sa. tainanensis (Ohta, 1929) =L *x Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk
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2. BEERERENEREEE R E SR - (8)
Table 2. The species of Coccinellidae and taxa surveyed in each monitoring station of Coccinellidae. (continued)
Chinese Detection”

Scientific name common name XP MP YP ET YJ BS PP YUR FR CR YR
Scymnus centralis Kamiya, 1965 o BN * K *
Se. fascatus Boheman, 1858 FreaERle *
Sc. hoffmanni Weise, 1879 LSSt * *x Kk Kk K *
Sc. nubilus Mulsant, 1850 B/NEDE *
Sc. ovimaculatus Sasaji, 1968 UHBE /NI *
Sc. posticalis Sicard, 1912 SNt * * *x Kk Kk K *
Se. quadrillum Motschulsky, 1858 PUBE/ N L O ¢ *x kK *
Sc. shirozui Kamiya, 1965 YN *
Sc. yangi Yu et Pang, 1993 E-ZIV It * *x Kk ok ok ok Kk Kk ok
Stethorus aptus Kapur, 1948 BRI E * *

Sticholotidinae
Sticholotidini
Jauravia limbata Motschulsky, 1858  THEREET &5 *x * kx * * * %k
Nesolotis shirozui Sasaji, 1967 bt *
Pharoscymnus taoi Sasaji, 1967 BRI *x K
Sticholotis formosana Weise, 1923 RESET A5 * K * Kk  x *
St. hirashimai Sasaji, 1968 T BT E *
St. taiwanensis Miyatake, 1982 GBS *

“XP: Xihu pomelo; MP: Madou pomelo; YP: Yuli pomelo; ET: Emei Tankan; YJ: Yancho Indian jujube; BS: Beinan sugar-apple;
PP: Puli passion fruit; YUR: Yuli rice; FR: Fuli rice; CR: Chishang rice; YR: Yuanli rice. % Expressed lady beetle detected in this

monitoring station.

%M AREERESCEREI - Hik
HEA R E %5 TS % Chaol B2 Shan-
non-Weaver 55 MEITRE - KiaEEF
AHRHENS ZEER —ESRETHE
(#S5) -

]

BB T & fE B¢ Chang (1956) A& ~ 22
P& 225 Ead # 230 fE DL L (Lin & Yu
202) - EfREEEHT I SEEE —&
AERHHEBEN R EER - AW FEE 2020-
2022 EREH 1 EREAEE R BURE > it
aTEETH 68 TR > LA BN SaEED
28.3% > AR ETIE R 0 5EEIH T LAY
EafEfH - 7L 8 FETI M a I E 8
fi > Heg o0 IS BHatElEaeM - &

R R ISR 2 88.2% o L EL (BB 4 HE R
Tl fE R 4y 90% Ryl B MEIlERAE AT (3R 2)
(Kundoo & Khan 2017) °

Sundareswari et al. (2019) 7 2018-2019
FREPEEEER (Sattur) $8 - BHEEUKREE
FEIEHEHE - DLFEE X  FHEFY S
HHE MR EAYPla s > a4 R DITl &
PlE SRR % - AEHEGERT
ek B YR % - L5 26 HTl& AR
R/ BT R F 19 ERlEE - A
Y 11 EEEREE S - DAPle o B Bl
RENEE AHEEERETHEEE /N
0 oo B Pl BT ROR 2 Y AIVA B 7
K% 4 (A& (& 2) - FlakonBHRlan e il
R AL > BRET S - R - REBRFEEEE
ax o /NERls A Il B A EE TS -
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1 mm

(D)

1 mm

2. SEEEERAEBY SN - il (A) NERYIER (Cheilomenes sexmaculata (Fabricius, 1781)) 5 (B) £&
&% (Micraspis discolor (Fabricius, 1798)) 5 (C) IS A% & (Cryptogonus orbiculus (Gyllenhal,1808)) ; (D) &
9\ (Sasajiscymnus tainanensis (Ohta, 1929)) ; (E) §1 2/ NI (Scymnus centralis Kamiya, 1965)

Fig. 2. The dominant lady beetles in each agricultural sampling station: (A) Cheilomenes sexmaculata (Fabricius,
1781); (B) Micraspis discolor (Fabricius, 1798); (C) Cryptogonus orbiculus (Gyllenhal, 1808); (D) Sasajiscymnus
tainanensis (Ohta,1929); and (E) Scymnus centralis Kamiya, 1965.

F4. FEEREINSEEEHATERERE -

Table 4. Lady beetle species number and mean cumulative number in each monitoring station.

Number of species/Mean (+ SE) Annual mean cumulative number (+ SE)
Agricultural sample area/crop ccr oc? cC ocC
Xihu pomelo 19.7(3.2) 25.0 (1.5) 273.0 (66.7) 2,272.3 (157.2)
Madou pomelo 9.0 (0.9) 12.0 (1.2) 188.3 (62.1) 485.0 (104.3)
Yuli pomelo 6.0 (0.4) 10.8 (1.3)" 17.0 (5.7) 71.8 (37.5)
Emei Tankan 16.8 (0.9) 20.5(1.2) 214.5 (26.1) 432.5(54.5)
Yancho Indian jujube 5.8(1.3) 9.3 (1.1) 31.3(11.4) 214.5 (60.2)"
Beinan sugar-apple 9.0 (2.5) 14.0 (1.8) 231.0 (145.6) 540.8 (170.4)"
Puli passion fruit 5.8(0.9) 1.0 (1.7) 47.4 (39.2) 182.7 (70.7)
Yuli rice 10.4 (1.0) 9.2 (0.6) 173.8 (40.0) 243.4 (49.8)
Fuli rice 11.3 (0.5) 9.8 (0.8) 72.3 (3.4) 60.3 (1.7)
Chishang rice 7.8 (0.9) 11.7 (0.9) 113.0 (23.0) 145.0 (39.0)
Yuanli rice 5.8 (0.6) 8.0(2.2) 18.8 (5.0) 18.5(2.7)

“ CC: conventional cultivated.
¥ OC: organic cultivated.
" Asterisk indicated a significant difference for each parameter within each row, with P < 0.05 (t-test).
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Table 5. Diversity index of ladybeetles in each monitoring station.

Diversity index

Chaol Shannon-Weaver
Agricultural sample area/crop cc oc’ CcC ocC
Xihu pomelo 32.19 49.20 2.429 1.489
Madou pomelo 14.00 18.75 1.486 1.612°
Yuli pomelo 24.35 26.47 2.094 2.152
Emei Tankan 33.99 34.00 1.496 2.132
Yancho Indian jujube 10.25 30.98" 1.164 1.252
Beinan sugar-apple 23.50 30.00 0.737 1.542
Puli passion fruit 14.99 17.50 1.117 1.383"
Yuli rice 29.32 14.25 1.692 1.060
Fuli rice 27.46 16.20 1.843 1.888
Chishang rice 14.00 17.50 1.425 1.492
Yuanli rice 9.33 13.99 1.640 2.122

“ CC: conventional cultivated.
¥ OC: organic cultivated.

" Asterisk indicated a significant difference for each parameter within each row, with P < 0.05 (z-test).
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Differences in Lady Beetle Species Composition
between Conventional and Organic Farming
Environments in Taiwan

Yaw-Jen Dong', Wan-Hsiu Yang™", Pei-Chen Hsu"", Chi-Feng Lee’, Mei-Jung Tseng®,
Jen-Yu Chang’, Chi-Ling Chen®, and Hsien-Tzung Shih’

Abstract

Dong, Y. J., W. H. Yang, P. C. Hsu, C. F. Lee, M. J. Tseng, J. Y. Chang, C. L. Chen, and H.
T. Shih. 2023. Differences in lady beetle species composition between conventional and
organic farming environments in Taiwan. J. Taiwan Agric. Res. 72(4):343-358.

This study presents the results of a survey of different lady beetle species in field areas under
various agricultural practices using the yellow sticky paper method in 11 agricultural monitoring
stations, including the Madou pomelo fruit orchard, from 2020 to 2022. A total of 68 lady beetle spe-
cies belonging to 8 subfamilies, 11 tribes, and 32 genera were identified, among which the subfamily
Coccinellinae and tribe Coccinellini had the highest number of species, with 26 species of lady bee-
tles. Five species of lady beetle- Cheilomenes sexmaculata (Fabricius, 1781), Cryptogonus orbiculus
(Gyllenhal, 1808), l/leis koebelei (Timberlake, 1943), Propylea japonica (Thunberg, 1781), and Sasa-
Jiscymnus tainanensis (Ohta, 1929), had the widest distribution and were found in all 11 agricultural
monitoring stations. The dominant lady beetle species in different rice fields were Micraspis discolor
(Fabricius, 1798) and Ch. sexmaculata. In fruit orchards under different farming practices, the domi-
nant lady beetle species were Cr. orbiculus, Sa. tainanensis, Ch. sexmaculata, and Scymnus centralis
Kamiya, 1965. Organic fruit orchards demonstrated a higher diversity and quantity of lady beetles
compared to conventionally cultivated orchards. The occurrence of lady beetle species and their
quantities varied in different rice fields. Among the 11 agricultural monitoring stations surveyed, 9
organic monitoring stations had higher lady beetle diversity than conventionally monitoring stations.
These findings revealed the species composition of lady beetles and identified the dominant species
in various agricultural regions. Notably, Sa. tainanensis exhibited the broadest distribution and was
the predominant species across most areas. These results will be useful in the development and imple-
mentation of future biological control management programs.

Key words: Lady beetle, Agricultural monitoring stations, Conventional cultivated, Organic cultivat-
ed, Long term ecological research.
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