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Plant family 
Scientific name of plant species

Japanese name D. cingulatus D. poecilus Dysdercus sp. 1 Dysdercus sp. 2

Malvaceae Aoi-ka
Abelmoschus esculentus (L.) Moench. Okura + +
A. moschatus (L.) Medic. Ryukyu-Tororoaoi +
Hibiscus tiliaceus L. O-Hamabo + + * +
H. rosa-sinensis L. Bussoge +
H. syriacus L. Mukuge +
H. mutabilis L. Fuyo +
H. makinoi Jotani et Ohba Sakishima-Fuyo + +
H. cannabinus L. Kenafu +
Thespecia populnea (L.) Soland. Sakishima-Hamabo + +
Abutilon indicum (L.) Sweet Takasago-Ichibi +
Malvastrus coromandelianum (L.) Garcke Enoki-Aoi +
Sida rhombifolia Kin-Gojika +
Gossypium arboreum L. Wata +

Bombacaceae Kiwata-ka
Bombax ceiba L. Kiwatanoki +
Chorisia speciosa St. Hil. Tokkuri-Kiwata +
Pachira aquatica Aubl. Kaien-Natto +

* based on observations on Okinawa-jima Island. 
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Site Locality name Environmental feature Host plants Approximate survey area (m2)

A Yasura Pasture Sida rhombifolia 2 102

Hibiscus rosa-sinensis 4 102

B Tamatori-zaki Artificial garden
H. makinoi 2 101

C Nosoko Roadside near mountain H. makinoi 4 102

D Sokobaru Roadside near mountain H. makinoi 1 102

H. tiliaceus
E Nakasuji Beach forest

Thespesia populnea
1 103

F Sukuji Beach forest H. tiliaceus 5 102

G Yarabu Roadside near mountain H. makinoi 2 102

H. mutabilis 5 100

H Banna C-zone Forest park
Chorisia speciosa 5 101

I Banna E-zone North Forest park H. makinoi 1 102

J Banna E-zone South Forest park H. makinoi 2 102

K Banna A-zone West Forest park H. makinoi 3 102

L Banna A-zone-East Forest park H. makinoi 2 102

M Sports park Roadside plantings Bombax ceiba 3 101

Small wasteland Abutilon indicum 3 100

N Hirae
Roadside plantings Ch. speciosa 3 101

O Tonoshiro City park H. tiliaceus 2 101

Beach forest H. tiliaceus 1 102

P Fusaki
Artificial garden H. syriacus 3 101
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Bug species Month of observation 
 Plant species Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 
Dysdercus cingulatus             
Hibiscus tiliaceus — — — — — — — ± ± ± — —
H. makinoi + + + + + ± ± ± ± — — +
H. mutabilis — — — — — — — — — — ± ±
H. rosa-sinensis ± ± ± — — — — ± ± — — ±
H. syriacus — — — — + + ± ± ± ± ± ±
Thespesia populnea — — — — — — ± ± ± ± — —
Abutilon indicum ± — — — ± ± ± ± ± ± ± ±
Chorisia speciosa — — — ± + + ± ± — — — —
Bombax ceiba — — — — + + ± — — — — —

No. of plant species 3 2 2 2 5 5 6 7 6 4 3 5
D. poecilus             
Sida rhombofolia + ± — + + + + + + + + +
H. rosa-sinensis — — — — — — — — ± — — —

No. of plant species 1 1 0 1 1 1 1 1 2 1 1 1
Dysdercus sp. 2             
H. tiliaceus ± ± — — ± + + + + ± ± ±
H. makinoi ± ± — — — — — — — — — —
H. syriacus — — — — — — — ± — — — —
Th. populnea ± — — — — ± ± ± + + + ±

No. of plant species 3 2 0 0 1 2 2 3 2 2 2 2
Antilochus coqueberti             
H. tiliaceus + + ± — — ± ± ± — ± ± +
H. makinoi + + + + + ± ± ± — — ± ±
H. rosa-sinensis ± ± — — — — — — ± ± ± ±
Thespesia populnea ± ± — — — — ± ± + + + +
Chorisia speciosa — — — — — ± ± — — — — —
Bombax ceiba — — — — — ± ± — — — — —

No. of plant species 4 4 2 1 1 4 5 3 2 3 4 4
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Date
Developmental stage of  
D. cingulatus

Food species Part or condition of food

many cases adults and 5th instar nymphs Bidens pilosa L. var. radiata Scherff. nectar
February 21, 2003 4th instar nymph D. cingulatus 5th instar nymph
May 22, 2003 four 2nd instar nymphs D. cingulatus 4th instar nymph
June 20, 2003 3rd and 4th instar nymphs unidentified Lepidoptera larva
July 25, 2003 3rd and 4th instar nymphs Platypleura yayeyamana Matsumura, 1917 female adult
August 8, 2003 adult D. cingulatus adult
August 21, 2003 3rd instar nymph Dysdercus sp. 2 adult
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No. of observed predatory acts against Dysdercus cingulatus
Predator n

2nd instar 3rd instar 4th instar 5th instar Adult

2nd instar 1 0 0 1 0 0

3rd instar 17 6 4 3 3 1

4th instar 25 2 4 9 5 5

5th instar 63 1 7 8 30 17

Adult 54 0 1 8 12 33

Total 160 9 16 29 50 56

No. of observed predatory acts against Dysdercus sp. 2
Predator n

2nd instar 3rd instar 4th instar 5th instar Adult

2nd instar 0 0 0 0 0 0

3rd instar 3 0 0 0 2 1

4th instar 3 0 0 1 1 1

5th instar 3 0 0 0 0 3

Adult 8 0 0 1 1 6

Total 17 0 0 2 4 11

No. of observed predatory acts against Riptortus pedestris
Predator n

2nd instar 3rd instar 4th instar 5th instar Adult

2nd instar 0 0 0 0 0 0

3rd instar 0 0 0 0 0 0

4th instar 0 0 0 0 0 0

5th instar 0 0 0 0 0 0

Adult 3 0 0 0 1 2

Total 3 0 0 0 1 2

���	�� �����������������������	�������	�����������������������	���
����
���������
������������������� ������
�����
	��
�!����	�� ������
����"!��	�#�$������
�
���������%���������������#������������#�����������&��������������'��������������
�����������'����������#������������������	��



� �������	
���

���������	
�������������

�����������	
����� !"#�$

�	%&'(

��)�������*+,-./0.120	34

'����*+"5670789:8.120"/;<

=.120	34'����4&�>��?	@ABC

D/0.120	E���F)��G�HI�@�J�

?	���K�����(!��CD/0.120�*

+�@�J�LMN	OP QR�@�J�JS TU

R���B�VW�XWYZ�[\W	OP QR�@

�J�JS TUR���(VW�@�J��@�J�

]^�_`Bab�c�dKe_R���(

����f�g��B�@�JBhi�H'�ji�

H'�	��klm�!�CD/0.120Bhi�H

'�ji�H'�	��klm�n"op4&����

���qr	�R�st �p��(,u>CD/0.1

20�Lv wx	yzR�@�H'-./0.120

	{���|�KI}~��(,�>H'��!�@�J

	}~K",��E�����J���������>�

��K@�J"��x{	J {b�@�J���	�

I����@�J �����O���'E�	R�O

P @�J�LM��b��LMN	��KQR�(,�>

��G�@�J�n���	���K���(��q�

������	E����I�@�J ���o�!!

LMN�l@�J�JS TU4'�J H�z�@�

J�LMN	OP QR�!!@�J ¡lr¢�TU

4'�J H��(

�����£	%&�E��st �p��B�@�

JB}K	�'¤¥� �CD/0.120�@�J	

3R����� "l��¤¥�xB¦���(

��4'�"B��������V�� �����§̈�©u

	ª4(����H'CD/0.120��«ji�@

�H'-./0.120�¬hi�H'(®R��'

����x¯@�JB}~����,����§̈>(����

}K °I����@�J���	�I����B�!

�OP QR����,����§±>(����@�J���

	���!!�@�J"��x{ {��,����©²>(�

���@�J�LMN	OP QR�,����©u>(

� ��

��!��³´µ¶�n"op,��z���	
��	��

lu±··�����	�u±̈©�p>�CD/0.120B-

./0.120¸	¹���@º»$ ¼���'"R

���B�]³´	�b'½¾¿��ÀÁ���µ¶�

l�CD/0.120�/0.120£Â/0.120

Â�-./0.120¸�b��K�<=.120£Â

/;<=.120Â�/;<=.120 ���3Ã"

ÀÄÅÆ³´Ç³´ÈÉ ÊËÌ��

���������� ����	������������������	���������
����
������	�	����	�	�
��� �����
�����
�	�
��



��������	
��������������

����������� �!"�#$%&�'�(

)*+�,-./0�1���2345�!��6&#$7

8������8�9��:3�;�<�0��=��

��������>?�������@�A	
�BC

�DE�FGH����IJ78��K�������

L�M���N�@�O�N���N�BPQ�DE��

�R�R SQ�LTU�A	
�VWXY����

�Z[\0]^78�_��*������		
 ,̀.a�

���������
,̀,-����������	
,̀--�������	


,̀b.�������
,̀bc/����������K����

���L�deQ�fg�hi��P��jW�hi

01��0*����--/�>?�������k�lSmn

�!��� SQ�hi�o�Q�<�0������

IJ78������������H�>?�����

����<#$78�<���� 0#$78���%

&�p b̀�*,cq�,-./�K�������L��H��

�01��0�>?�������k���K���

����L����BPQ�rsUXY�����Z

�8t0�uvXwH�����	���xy78��

z{|�!"�� #$0������������#

$78�}~*��j�/0��K���������

�������������������������

��������K����������������

�������������0���K������

�X����������>?��������M�}

�����������X������U�����$

78������ �¡
	����¢£*,̀qc/�;

�>?���������K�X������Z���

�8�T�;Z�� 01��
<¤8����¥8

�¦;�>?�������K�������L( X

��������>?�������§GQ���1�

¨©ª«�k�rsUXY¬��U�1���XIJ�

����>?�������k�H����0_���

��L��®¯��°�±°'²�!��³´µ¶X

·��7	���=¸¹H��

���#$%&�º�
��»���¼½�¼��

�������������H����¬���]^H

����0_����� �!��>?��������

M�l�¾¿�P�����;À��������K

��������l�¾¿�¬���Á�Â��mÃ	

8�;Àl�¾¿�Ä�>?�������;Àl�¾

¿�Ä�K�������X�;Àl�¾¿�ÅÆÇ>

?�������;Àl�¾¿�ÅÆÇK������

�X;ÀÈ����������ZÉu�ÊË�mÃ	

8�����#$78�ÌÍ�!"�k01�K���

�����Îl�¾¿�ÏÐÑÒ��Îl�¾¿�>?

��������������kÓÔ�l�¾¿�ÏÐ

ÑÒ�ÕÖX×Ø��ÙØ	8�����0�#$ÚÛ

��Éu�ÊË�S	8��0�Îl�¾¿�>?��

�����!"�kÓÔ�l�¾¿��H�rsUXÜ

_=ÝÞ�����xy78��Îl�¾¿�>?��

�����k�Ü_7*l�¾¿/�¬���rsU�

Â���°�±°ß²0³´µ¶X·��7	���=

¸¹H��

>?���������·à�D����� �!�

��áâ�#$%&Xã����0_���äØ���

0��å�]^�0_����
���	�æçµ¶³

´è0¸éHê_ëË�¬���ìí�IJXã���

�0_��0���0�M8	�¬��îïH��

��N����Ðð���t0���k���j�

����kÓÔ�lS�kÓÔ��H�u��kÓÔ�

mn�kÓÔ��H���·à�	l�
��=¬
�

¾¿X��H�������M�°É¾¿01�k�

��j�����¬���z{|�!"�� #$0��

>?�������lS78�}���Æ
��K�

������L�É��#$78��Ã�K�����

��L���j�����¨��=���tt01��

��j�����1���k01�K�������

L����������
�K�������L��

���01�K���������������
�

¬����æç�	
�Hê_��01���¡8��

>?�������K������������
	�

�H�t0�¢£*,̀qb�/�îï78��������

�X�
��K�����������������

��XkÓÔ�ëË���7¦�����
	�K��

�����
	l¦	8�A	
��lUÐâ*������
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Plant species 
Weight / seed  

(mg) *
wild/cultivated arboreal/herbaceous remarks

Malvaceae     

Hibiscus tiliaceus 10.7 wild in maritime beach forest arboreal

H. makinoi 3.5 wild in and around forest near mountains arboreal

H. rosa-sinensis 21.1 ** cultivated in artificial garden arboreal not used in the experiment

Abelmoschus moschatus 10.6 wild in openland herbaceous

A. esculentus 48.7 cultivated commercially herbaceous

Thespesia populnea 256.4 wild in maritime beach forest arboreal

Abutilon indicum 3.5 wild in openland herbaceous

Gossypium arboreum 56.1 cultivated experimentally herbaceous

Sida rhombifolia 2.5 wild in openland herbaceous

Bombacaceae

Chorisia speciosa 88.7 cultivated ornamentally arboreal

Bombax ceiba 80.4 cultivated ornamentally arboreal not used in the experiment

Pachira aquatica 2057.5 cultivated experimentally arboreal not used in the experiment

* mean weight per 10 seeds 

** mean weight per 8 seeds 
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Developmental stage 
Host plant species Temperature n

3rd 4th 5th adult
*

20˚C 36 100.0% 91.7% 50.0% 13.9%
22.5˚C 36 100.0% 88.9% 50.0% 25.0%
25˚C 36 100.0% 91.7% 69.4% 33.3% d

27.5˚C 36 100.0% 100.0% 80.6% 41.7%
Hibiscus tiliaceus

30˚C 36 100.0% 100.0% 83.3% 27.8%
20˚C 36 100.0% 100.0% 94.4% 86.1%

22.5˚C 36 100.0% 97.2% 86.1% 83.3%
25˚C 36 100.0% 100.0% 100.0% 97.2% ab

27.5˚C 36 100.0% 100.0% 97.2% 80.6%
Hibiscus makinoi

30˚C 36 100.0% 100.0% 100.0% 97.2%
20˚C 36 100.0% 55.6% 52.8% 44.4%

22.5˚C 36 100.0% 94.4% 88.9% 61.1%
25˚C 36 88.9% 75.0% 72.2% 66.7% c

27.5˚C 36 100.0% 63.9% 61.1% 58.3%
Abelmoschus moschatus

30˚C 36 100.0% 88.9% 80.6% 61.1%
20˚C 36 100.0% 100.0% 100.0% 83.3%

22.5˚C 36 100.0% 100.0% 97.2% 80.6%
25˚C 36 100.0% 100.0% 91.7% 80.6% b

27.5˚C 36 86.1% 75.0% 72.2% 69.4%
Abelmoschus esculentus

30˚C 36 86.1% 75.0% 75.0% 75.0%
20˚C 36 100.0% 94.4% 88.9% 88.9%

22.5˚C 36 100.0% 100.0% 97.2% 75.0%
25˚C 36 100.0% 100.0% 88.9% 88.9% ab

27.5˚C 36 100.0% 97.2% 91.7% 86.1%
Thespesia populnea

30˚C 36 100.0% 97.2% 83.3% 83.3%
20˚C 36 100.0% 47.2% 11.1% 0.0%

22.5˚C 36 100.0% 77.8% 11.1% 2.8%
25˚C 36 97.2% 47.2% 19.4% 11.1% e

27.5˚C 36 75.0% 33.3% 11.1% 2.8%
Abutilon indicum

30˚C 36 100.0% 61.1% 13.9% 5.6%
20˚C 36 100.0% 100.0% 94.4% 86.1%

22.5˚C 36 100.0% 100.0% 100.0% 86.1%
25˚C 36 100.0% 100.0% 97.2% 91.7% ab

27.5˚C 36 100.0% 100.0% 97.2% 80.6%
Gossypium arboreum

30˚C 36 100.0% 100.0% 94.4% 91.7%
20˚C 36 100.0% 100.0% 100.0% 77.8%

22.5˚C 36 100.0% 100.0% 100.0% 100.0%
25˚C 36 100.0% 100.0% 100.0% 100.0% a

27.5˚C 36 100.0% 100.0% 100.0% 100.0%
Chorisia speciosa

30˚C 36 100.0% 100.0% 94.4% 88.9%

* Identical letters indicate the values of survivability are not significantly different (p > 0.05; 

Tukey’s method). 
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Factor No. of parameters DF Wald– 2 P value (P> 2)

Temperature 4 4 0.16374086 0.9968
Host plant 7 7 58.4437504 0.0000
Temperature Host plant 28 28 23.1340752 0.7263
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Developmental period (days; mean ± SE) 
Host plant

Temperature 
 (˚C)

n
(2nd instar nymph)

No. emergence 
(%) egg 1st instar 2nd instar 3rd instar 4th instar 5th instar nymphal total

test*

20.0 36 5 (13.9) 16.8±0.2 7.0±0.0 11.0±0.0 12.8±1.3 18.2±0.9 30.4±1.9 79.4±1.9
22.5 36 9 (25.0) 12.0±0.0 5.0±0.0 7.4±0.2 10.7±0.4 11.3±0.8 21.4±1.0 55.9±1.0
25.0 36 12 (33.3) 7.5±0.2 3.0±0.0 5.3±0.1 6.6±0.3 7.9±0.4 16.5±1.3 39.3±1.1 c
27.5 36 15 (41.7) 7.0±0.0 3.0±0.0 5.0±0.4 5.1±0.2 6.5±0.4 13.1±0.6 32.7±0.6

Hibiscus tiliaceus

30.0 36 10 (27.8) 5.0±0.0 3.0±0.0 4.0±0.0 4.8±0.2 5.5±0.3 12.6±0.5 29.9±0.4
20.0 36 31 (86.1) 16.0±0.0 7.0±0.0 12.0±0.1 10.7±0.2 14.5±0.4 27.7±0.6 71.8±0.7
22.5 36 30 (83.3) 12.0±0.0 5.0±0.0 7.2±0.1 7.5±0.1 10.9±0.3 18.9±0.6 49.6±0.7
25.0 36 35 (97.2) 7.6±0.1 3.0±0.0 5.2±0.1 4.8±0.1 6.4±0.1 13.1±0.4 32.5±0.3 b
27.5 36 29 (80.6) 6.6±0.1 3.0±0.0 4.4±0.1 5.0±0.1 5.4±0.2 11.3±0.6 29.2±0.5

H. makinoi

30.0 36 35 (97.2) 5.0±0.0 3.0±0.0 4.0±0.0 4.2±0.1 5.2±0.3 9.7±0.2 26.2±0.3
20.0 36 16 (44.4) 16.0±0.0 7.0±0.0 11.7±0.4 11.3±0.5 13.6±0.9 28.2±1.7 71.8±1.6
22.5 36 22 (61.1) 12.0±0.0 5.0±0.0 7.1±0.1 8.2±0.2 10.5±0.3 18.1±0.6 48.9±0.8
25.0 36 24 (66.7) 7.4±0.1 3.0±0.0 5.7±0.2 5.4±0.2 6.6±0.1 11.4±0.7 32.1±0.7 b
27.5 36 21 (58.3) 6.6±0.1 3.0±0.0 4.6±0.1 5.2±0.2 5.3±0.1 11.2±0.7 29.4±0.6

Abelmoscus moschatus

30.0 36 22 (61.1) 5.0±0.0 3.0±0.0 4.2±0.1 4.0±0.1 4.7±0.1 9.6±0.5 25.5±0.5
20.0 36 30 (83.3) 16.0±0.0 7.0±0.0 10.9±0.1 11.0±0.1 13.6±0.3 27.2±1.3 69.7±1.4
22.5 36 29 (80.6) 12.0±0.0 5.0±0.0 7.4±0.1 7.7±0.2 9.3±0.4 15.7±1.0 45.0±1.1
25.0 36 29 (80.6) 7.4±0.1 3.0±0.0 4.9±0.2 5.1±0.1 6.1±0.2 12.0±0.8 31.0±0.7 b
27.5 36 25 (69.4) 6.5±0.1 3.0±0.0 4.4±0.1 4.8±0.1 5.3±0.2 9.3±0.6 26.8±0.7

A. esculentus

30.0 36 27 (75.0) 5.0±0.0 3.0±0.0 3.6±0.1 4.2±0.2 5.2±0.4 9.0±0.6 25.0±0.6
20.0 36 32 (88.9) 16.0±0.0 7.0±0.0 11.0±0.0 13.1±0.2 14.4±0.5 20.2±0.3 65.7±0.6
22.5 36 27 (75.0) 11.8±0.1 5.0±0.0 7.8±0.1 9.5±0.2 9.4±0.3 15.8±0.5 47.5±0.4
25.0 36 32 (88.9) 7.5±0.1 3.0±0.0 5.5±0.1 5.6±0.1 7.1±0.2 11.8±0.3 33.0±0.5 b
27.5 36 31 (86.1) 7.0±0.0 3.0±0.0 5.0±0.0 5.0±0.2 5.5±0.2 9.2±0.3 27.8±0.5

Thespesia populnea

30.0 36 30 (83.3) 5.0±0.0 3.0±0.0 4.0±0.0 4.6±0.1 5.2±0.1 8.1±0.2 24.9±0.4
20.0 36 0 (0.0) —— —— —— —— —— —— ——
22.5 36 1 (2.8) 12.0±— 5.0±— 8.0±— 6.0±— 19.0±— 33.0±— 71.0±—
25.0 36 4 (11.1) 7.8±0.3 3.0±0.0 6.0±0.4 10.8±1.2 9.8±0.5 24.5±1.6 54.0±2.9 d
27.5 36 1 (2.8) 6.0±— 3.0±— 8.0±— 7.0±— 11.0±— 17.0±— 46.0±—

Abutilon indicum

30.0 36 2 (5.6) 5.0±0.0 3.0±0.0 4.5±0.5 10.5±0.5 8.0±0.0 12.5±1.5 38.5±1.5
20.0 36 31 (86.1) 16.0±0.0 7.0±0.0 11.0±0.0 9.5±0.2 11.3±0.2 19.9±0.5 58.7±0.5
22.5 36 31 (86.1) 12.0±0.0 5.0±0.0 7.0±0.0 6.5±0.1 7.9±0.1 13.4±0.2 39.7±0.3  
25.0 36 33 (91.7) 7.2±0.1 3.0±0.0 5.3±0.1 6.0±0.1 6.6±0.2 11.3±0.2 32.2±0.4 b 
27.5 36 29 (86.1) 6.0±0.0 3.0±0.0 4.0±0.0 4.1±0.1 5.1±0.2 8.4±0.2 24.7±0.3  

Gossypium arboreum

30.0 36 33 (91.7) 5.0±0.0 3.0±0.0 4.0±0.0 4.0±0.0 4.0±0.1 7.2±0.2 22.2±0.2  
20.0 36 28 (77.8) 16.0±0.0 7.0±0.0 9.0±0.0 9.9±0.3 11.4±0.2 21.0±0.5 58.3±0.5  
22.5 36 36 (100.0) 11.2±0.1 4.8±0.1 7.0±0.0 6.3±0.2 7.7±0.1 13.7±0.2 39.5±0.3  
25.0 36 36 (100.0) 8.0±0.0 3.0±0.0 5.0±0.0 4.3±0.1 5.5±0.1 8.9±0.2 26.7±0.2 a 
27.5 36 36 (100.0) 7.0±0.0 3.0±0.0 4.0±0.0 3.9±0.1 4.3±0.1 7.7±0.1 22.9±0.1  

Chorisia speciosa

30.0 36 32 (88.9) 5.0±0.0 3.0±0.0 3.0±0.0 3.8±0.1 4.1±0.1 6.7±0.2 20.5±0.2  

* Identical letters indicate the values for the total nymphal developmental period at 25˚C are not significantly different (P > 0.05; Tukey-Kramer’s HSD). 
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Survival rate (%) 

Developmental stage Food species n
3rd 4th 5th adult

Sida rhombifolia 39 48.7% 48.7% 38.5% 30.8%
Gossypium arboreum 16 0% – – –
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"

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 8.3695 0.0162 0.8990
Temperature 3 3 1117.7794 0.7204 0.5415
Food Temperature 3 3 1833.6301 1.1818 0.3192
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�������� ���������������$����!�
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"

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 9.2863 0.0422 0.8376
Temperature 3 3 4153.8424 6.2976 0.0006
Food Temperature 3 3 2255.1016 3.4189 0.0202
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"

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 0.0008072 0.0052 0.9429
Temperature 3 3 5.1485245 10.9783 <.0001
Food Temperature 3 3 2.5218354 5.3773 0.0018
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"

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 60.78529 3.0406 0.0860
Temperature 3 3 720.96909 12.0215 <.0001
Food Temperature 3 3 27.88073 0.4649 0.7078
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"

Factor No. of parameters DF SS F value p (Prob>F)
Food 1 1 5488.192 1.0562 0.3080
Temperature 3 3 22288.233 1.4298 0.2425
Food Temperature 3 3 19260.694 1.2356 0.3043
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Feeding treatment Diet N Molting Died Survival rate 
to 3rd instar

2nd instar 
duration a Longevity a,b

Animal materials D. cingulatus nymphs + Water 18 18 0 100% 5.6 ± 0.1 –

H. tiliaceus seeds + Water 22 0 22 0% – 6.2 ± 0.2 a
Plant materials

H. makinoi seeds + Water 22 0 22 0% – 5.1 ± 0.2 b

(Control) Water 30 0 30 0% – 5.8 ± 0.3 ab

a days (Mean ± SE) 

b Values followed by the same letter were not significantly different (Tukey-Kramer’s HSD, P > 0.05).  
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Superfamily
Family

Species
Collection locality Appearance a

Lygaeoidea   
Lygaeidae   

Oncopeltus nigriceps (Dallas, 1852) Ishigaki-jima 53 
Graptostethus servus (Fabricius, 1787) Ishigaki-jima 54 
Spilostethus hospes (Fabricius, 1794) Ishigaki-jima 55 
Thunbergia sanguinaria (Stål, 1870) Iriomote-jima 56 

Pyrrhocoroidea   
Largidae   

Physopelta gutta (Burmeister, 1834) Ishigaki-jima 57 
Ph. cincticollis Stål, 1863 Ishigaki-jima 58 

Pyrrhocoridae   
Dysdercus cingulatus (Fabricius, 1775) Ishigaki-jima 59 
D. poecilus (Herrich-Schaeffer, 1844) Ishigaki-jima 60 
D. solenis (Herrich-Schaeffer, 1843) Ishigaki-jima 61 
Dysdercus sp.1 Okinawa-jima 62 
Dysdercus sp.2 Ishigaki-jima 63 
D. mesiostigma Distant, 1888 Ishigaki-jima 64 
Armatillus verrucosus Distant, 1908 Ishigaki-jima 65 

Coreoidea   
Alydidae   

Riptortus pedestris (Fabricius, 1775) Ishigaki-jima 66 
Daclera levana Distant, 1918 Ishigaki-jima 67 

Coreidae   
Dasynus coccocinctus (Burmeister, 1834) Ishigaki-jima 68 

Rhopalidae   
Leptocoris augur (Fabricius, 1781) Ishigaki-jima 69 
L. rufomarginatus (Fabricius, 1794) Ishigaki-jima 70 

a Photographs of each bug species are indicated in the respective figures.  
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Prey species No. examined Preyed Not preyed

Pyrrhocoridae    

Dysdercus cingulatus 10 10 0

Dysdercus sp. 2 10 10 0

Largidae     

Physopelta gutta 10 0 10

Ph. cincticollis 10 0 10
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Prey species Developmental stage of A. coqueberti N Result Attack to prey

Lygaeoidea     

Lygaeidae (Lygaeinae)     

Oncopeltus nigriceps 5th instar nymph 1 not consumed within 5 days no

Graptostethus servus adult 6 not consumed within 7 days no

Spilostethus hospes 5th instar nymph 1 not consumed within 24 h no

Thunbergia sanguinaria adult 3 not consumed within 3 days no

Pyrrhocoroidea     

Pyrrhocoridae     

Dysdercus poecilus 4th instar nymph 6 all attacked within 15 min and consumed yes

D. solenis adult 2 all attacked within 1 min a yes

Dysdercus sp. 1 adult 11 all attacked within 25 h and consumed yes

D. mesiostigma adult 3 2 of 3 attacked within 10 min and consumed yes

Armatillus verrucosus adult 4 all attacked within 10 min and consumed yes

Coreoidea     

Alydidae     

Riptortus pedestris adult 2 all attacked within 5 h and consumed yes

Daclera levana adult 1 attacked within 18 h and consumed yes

Coreidae     

Dasynus coccocinctus adult 2 not consumed within 5 days no

Rhopalidae     

Leptocoris augur 5th instar nymph 1 not consumed within 5 days no

L. rufimarginata adult 1 not consumed within 5 days no

5th instar nymph 1 not consumed within 5 days no

4th instar nymph 1 not consumed within 5 days no
a Interrupted when A. coqueberti attacked the prey.
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Predator (Antilochus coqueberti) Prey (Dysdercus cingulatus) Prey number per container

2nd-instar nymph 2nd-instar nymph 1, 2, 4, 8, 16

3rd-instar nymph 1, 2, 4, 8

4th-instar nymph 1, 2, 4

5th-instar nymph and Adult 1, 2

3rd-instar nymph 2nd-instar nymph 1, 2, 4, 8, 16, 32

3rd-instar nymph 1, 2, 4, 8, 16

4th-instar nymph 1, 2, 4, 8

5th-instar nymph and Adult 1, 2, 4

4th-instar nymph 2nd-instar nymph 1, 2, 4, 8, 16, 32

3rd-, 4th- and 5th-instar nymph 1, 2, 4, 8, 16

Adult 1, 2, 4, 8

5th-instar nymph 2nd- and 3rd-instar nymph 1, 2, 4, 8, 16, 32, 64

4th- and 5th-instar nymph 1, 2, 4, 8, 16, 32

Adult 1, 2, 4, 8, 16

�����
�  ��������������������������������������������������������������������
!���������������������������������������������������������"�����
#����

No. of killed prey (%)
Predator N

2nd instar 3rd instar 4th instar 5th instar Adult

2nd instar nymph 20 20 (100) 20 (100) 18 (90) 5 (25) 1 (5)

3rd instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 11 (55)

4th instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 20 (100)

5th instar nymph 20 20 (100) 20 (100) 20 (100) 20 (100) 20 (100)

Adult 20 2 (10) 13 (65) 19 (95) 19 (95) 19 (95)
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Species Type locality Remarks Reference

D. decussatus Boisduval, 1835 Cartelet I., Solomon Is. Stehlík (1965)

D. cruciatus Montrouzier, 1855 Woodlark I. Montrouzier (1855)

D. fabricii Montrouzier, 1855 Woodlark I. Montrouzier (1855)

D. crucifer Stål, 1870 Pulo Loz (Pulo Laut?) Stål (1870), Schmidt (1932)

D. simplex Walker, 1873 Celebes Schmidt (1932)

D. papuensis Distant, 1888 Murray I., New Guinea Distant (1888)

D. decorus Breddin, 1901 Celebes Schmidt (1932)

D. crucifer Matsumura, 1913 Okinawa invalid for homonym to D. crucifer Stål, 1870 Matsumura (1913), Schmidt (1932)

D. simon Taeuber, 1927 Mindanao, Philippines Taeuber (1927), Schmidt (1932)

D. jacobsoni Blöte, 1931 Sangi, Simaloer Blöte (1931)

D. sumatranus Schmidt, 1932 Sumatra Schmidt (1932)

D. sauteri Schmidt, 1932 Takao, Formosa same as D. crucifer Matsumura, 1913 Schmidt (1932)
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