Figure S3

Inhibitory copulation effect of vibrational rival female signals of three
stink bug species as a tool for mating disruption

Aline Moreira Dias, Miguel Borges, Maria Carolina Blassioli Moraes,
Matheus Lorran Figueira Coelho, Andrej Cokl, Raul Alberto Laumann

Boxplot of variables
Models diagnosis

Abbreviations used in the figures legends

eh = Euschistus heros

cu = Chinavia ubica

ci = Chinavia impicticornis
TRAT = treatment

C = control

T = treatment

FC = female control

FT = female treatment

MT = male treatment

FS1 =female song 1

FS2 = female song 2

MS1 =male song 1

MS2 = male song 2

DP = pulse duration

TR= repetition time

FD or DF =dominant frequency
PTD = pulse train duration
PTRT = pulse train repetition time
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Chinavia impicticornis FS-1a

dados$SNPPT

Chinavia impicticornis FS-1b

cifs1b$PTD

cifslIbSNPPT

dados$PTD

1000 1500 2000

500

3000 4000

2000

C
dados$TRAT

T
dados$TRAT

o

——

——

C T
cifs1b$TRAT

C T
Cifs1b$TRAT

cifs1a$PTRT

100

Cifslb$PTRT

cifs1b$DF

dados$FD

10000 15000 20000

5000

C T
cifsla$TRAT

C
dados$TRAT

;

B 8

‘g
— V—i—\
_—

C T

Cifs1b$TRAT
C T

Cifs1b$TRAT




cims2$PD

150

cims1$PTD

1000 2000 3000 4000 5000 6000 7000

250

200

100

Chinavia impicticornis MS-1

cims1$NPPT

cims1$DF

c
Cims1$TRAT Ccims1$TRAT

Chinavia imnicticarnic MS-?

8

o

a s

©“ ° -

N ;

12 i

ES [ w—

o

200

C

cims2$TRAT

T

C
cims2$TRAT

cims2$DF

100

110

120 130

110

90

°
T

C

T

cims1$TRAT

c

T

cims2$TRAT




Eushcitus heros

Female
Latency

Normal Q-Q

H

1

[

Std. Pearson resid.

1

1 2
Theoretical Quantiles

M a Ie V glm(TL ~ Femea)
Latency

Normal Q-Q

1 2

0

Std. Pearson resid.

a

> 1 o ! :
Theoretical Quantiles
glm(TL ~ Macho)

Chinavia ubica

Female
Latency

Normal Q-Q

1 2

[}

su. Pearson resi.

1

2 1 0 1 2

Theoretical Quantiles

M a |e glm(TL ~ Femea)

Latency

Normal Q-Q Plot

150 200 250 300
o

Sample Quantiles
Il
)
o
o
o

100

° T T T T T
2 1 0 1 2

Theoretical Quantiles
gim(TL ~ Femea)

Sample Quantiles

Sample Quantiles

Sample Quantiles

Std. Pearson resid.

1

0

1

600

500

400

300

200

Response time

Normal Q-Q

400 600 80 1000 1200

200

400 600 800 1000 1200

200

2 1 o 1 2
Theoretical Quantiles
gIm(RT ~ Femea)

Response time gIm(RT ~ Femea)

Normal Q-Q Plot

T T T T T
2 1 0 1 2

Theoretical Quantiles
gIm(RT ~ Femea)

Response time

Normal Q-Q Plot

eeeee

T T T T T
2 El 0 1 2

Theoretical Quantiles
gIm(RT ~ Femea)

Response time

Normal Q-Q Plot

2 Bl 0 1 2

Theoretical Quantiles
gIm(RT ~ Femea)



Chinavia impicticornis

Female

Latency

Normal Q-Q

1 2

(]

Std, Pearson resid.

1

2 Bl 0 1 2

Theoretical Quantiles

glm(dados$TL ~ dados$Female)

Male

Latency

Normal Q-Q

Std. Pearson resid.

by

T
2 1 0 1 2

Theoretical Quantiles

glm(dados$TL ~ dados$Machos)

Std. Pearson resid.

2

Std. Pearson resid.

1

o

1

Response time

Normal Q-Q

1

]

1

2

2 a o 1 2
Theoretical Quantiles

glm(dados$RT ~ dados$Female)

Response time

Normal Q-Q

2 1 0 1 2

Theoretical Quantiles

glm(dados$RT ~ dados$Male)



Euschsitus heros — FS-1

Normal Q-Q Plot

Pulse duration

000

oom o

o

,,%p FooiBo

cm o
@ 00 0

S5 800"

q

oo

o

fitted(.)

800

600

Theoretical Quantiles

Repetition time

Normal Q-Q Plot

%

o
°

T T T T T T T
09 or 0z 0 oz- oy~ 09

sajuenQ sjdwes

° o o
9 @go ®O @ g o
@ 8% & |woo% 8 <
o o o pao o
@000 o 0o o
° @ oopo o o
00 o olo@ om
° © % % B g %% P ®o
q@ 8 @

©g00 aw%ﬁ%&zw&z B

(,uosread, = ogb vu_wm:

4000 5000

fitted(.)

Dominant Frequency

2000

1000

Theoretical Quantiles

Normal Q-Q Plot

z T 0
sauen sjdwes

© 00 000 do 00

5 o
° % & ad 8%

A__cowz_mmg__ w adA n.vv_ww_,.,

Theoretical Quantiles

fitted(.)

Euschsitus heros — FS-2

Pulse duration

Normal Q-Q Plot

&

<,

ANVo
o (74 0 0z- op-
sanuend s dwes
% 000 & o0 o

fitted(.)

3000

2000

Theoretical Quantiles



Dominant Frequency

—~
<
o
[2)
=
@
Q; 4
o
K 3
1 00
o
[}
Qo ) 2 ,0.0,.28
2 o ©0 o o,
° °, B
~— © o %q °%
Bl e
0 ° °
o o
T T T T T T
110 115 120 125 130 135

fitted(.)
Euschsitus heros — MS-1

Pulse duration

resid(., type = "pearson")

° o
8
B o
p g
g & 8
o ©° 8
8
° °
¢ o
o3
°
0 °
T T T T T
1000 1500 2000 2500

fitted(.)
Repetition time

150 |
o
—~
[=
%ue b °
4 o
@ ° $o o
(] ° P g
@
o
= - o o @
n’ o fe o
So o
Q o 49 8 oe @
=} ¢ 529 0 © o
> 8¢ °
2 ° 8 8 0 oo
o °
- G 58 o
. o 8 © ® “
~ g S° p © @ .
S § By o8 S
0 2,3 8 ol
) o 88 o o
=50 °
. 8
2000 4000 6000
fitted(.)
B
= ¢
(= °
o)
o o?
I o o e ®le
E o
8_] 1 ° ° 5 0° ° o
o
E O °
1 °% 8 o «)0‘@0"&’”:886)0 0% © o
° hCS 0D o o o
) D0 g° o 8°0%.8080%,.° o
i -
< o e a0 °
SR 8%, B o .
B g% o o 8300 J* o °
| 790 o 8 o
= 8§ oo °
i) & 0 © ° o
0o o
g8 .
o © °
— o(
130 10 150 100

fitted(.)

Sample Quantiles

Sample Quantiles

-20

Sample Quantiles

-50

Sample Quantiles

40

20

-40

100

-100

Normal Q-Q Plot

0
P
o
T ° T T T T T
-3 -2 -1 0 1 2
Theoretical Quantiles
Normal Q-Q Plot
o
oo}
&
e
oo(p&
\o T T T T T
3 2 1 0 1 2

Theoretical Quantiles

Normal Q-Q Plot

\o T T T T T
3 2 1 0 1 2
Theoretical Quantiles
Normal Q-Q Plot
s
&S
\0 T T T T T
3 2 1 0 1 2

Theoretical Quantiles




Normal Q-Q Plot

. Lo . . .
B L., @ ° K o 3 o 8 o
° @ = . Fo o o = P I
°, mm ° o, L C ° Mm ° mm °
LY c N~ @© o, < o g "
oo Lo @ m > N omw U.[ W >

5z 4 3 .Os .05 i

= - B o < O @w =T o

- g O © 3] ®o, o

S & 'z o = & 4 =
o = ° 5 O e SO N A =es -

o =z = =

8 E 2 © ol M Jol

£ E = £ £ " £E
@ > =) % o g % b S 3

z & Z & z

L 8 %
b oo mm o ° S o
‘o oo Sre P o [
e b
T T T T T T T T T T T ° ° °

T T T T T T T T T T T T T T T T T
0z o T 0 T
08 0 v 0z 0 000T 005 0 005" §T 0T §0 00 S0 0T ST 09 or 0z 0 0z- or-

z
sejnuend ajdwes se|puend ejdwes sajpuend) sjdwes sanuend ajdwes sajpuend sjdures

Theoretical Quantiles

Euschsitus heros — MS-2
PD

.
o com |o o L8 . o . . .
g El &P oc’dPwo & re o w go °
oo ° ® o oo ow LG o oo o boo o o o o |o
° ° ° R
60 ooopo o0 o ] Le
00000 9o gm0 oo ] o o o
o o8 B8 08 B S 08 g6 P, o8 © _ ©
° oo @0 og|lme  gog, g o ® 006l % oo ki — ° o % do® % ° 1 o 13 o
o o com|oo0 o0 ® —~ ° — " ] q
oo 0 B8 o © = o 2 [fo o _ | 1 o Sap o 0o o tg o o o o —
d 0 00§90 00 EIE a o 0 o®f L G0 ° 8 o~ o o o o o o o o o
60 ow o oo o @ ow M N o 0 e g0 0 S UV of o g - o o o
S oo @ 6, 8% K =~ S
° o 08 0% % Gou = oo ~ O h oo ¢ O L ] o o ° 8 o D 9% 9 8680 3
o offod 8o8woo s = o & P Ypoo o0 § = s @ - o % o o®oSdBan 3
e ° o Sla g0 % = i
o oo o @ & T o 848 £ o = E =] = o oofo oo
oo 0°® go B me © Fo P % ) ©o o oo o Y
o : S fo °% =
° © © 0 ood™p o leco o Op @0 8 - - o 4 o @80 @
Do 0 @ o o oo foco o o o % o o 8
oﬁ%m o 8 ° %338 w0, o s ° ° ° oolo o
© 0%sD 2. e 8 Q B o 98 o| 00 wo & [8 oS g
o welo o g oo ° olos €0 o = s
o © 80 E ° fo|df o ° °© b © e o g lo o
o 0 o %W 2 olo s 8 8 ° ° o 00 o
© om BB 4 o 00 © e o o 8 8l o 4 ol
3 8 o
<
o oo 2
° 00 o §
. o o o o o - voleo
5 H

fitted(.)

4000

3000

2000

m__:om:mmm._ = oabn:vc_mm: A__cmmhmma_i_ =adA} “)pisal

A :mo sread.  odf _.v_o_mmz (,uosread, ="adA) *)pisal . s

? (uGsread, = 5dA “)pishu

inavia u
PTD

NPPT
PTRT.

L
()]

Ch



Dominant Frequency

10 °©
— o o
=
o
o B .
o5
) %
o
: B
I

. .
Qoo o

O
g :
.
2
o

b o,
g | ‘
B 1 %o ° E
4 .

.

B

w o e s e w0

fitted(.)

Chinavia ubica — FS-1b
Pulse train duration

=
c
o
Ukoo
&
]
q) o
o
-”200 o © °
© 8 e o §
Q & o 5
> o e 2
g =
C N
v ° 8
= s §
o ° g ° .
7] 8 °
gl
o
B
900 1100

fitt&d(.)

Normal Q-Q Plot

Number of pulses per pulse train

°
(R o r
g
g °
A o
"
g
5
0
3 o
e
o
o
°
14 L
°
as a0 as 50

fitted()

Pulse train repetition time

-
2
o 3
=20
[
o
[} o
4 o
o b
] ° L
ong o
= o
H
I 8y
Q ) &
Q. -
> ° ¥e
2 o
- R
~ 8
i o
oo ° r
o
<) 8
K
2
1000 2000 3000 4000 5000 5000

fitted(.)
Dominant Frequency

L
cooooo

"pearson")

0o ooodoo

resid(., type

102 104 106

fitted(.)

1) 00
9 o $
= ° oo
= o
I a
= g
o &=
L 21 o
a wn‘f'm
E &
I s
n o
° T T T T T
2 1 0 1 2
Theoretical Quantiles
Normal Q-Q Plot
(%] <8' i
o
= o
S 8 o ©
EA
Q
= -~
© odf""ﬂ
(] o
-2 0 . 1 '2
Theoretical Quantiles
Normal Q-Q Plot
g am
3 o | JR—
5 @
ﬁ ]
-l T T T T T
-2 -1 0 1 2
Narmabe=Q Plot
% o°
2 o
I o
< 2
3
o
L o
S MM
IS e
< s
0| o
T T T T T
2 -1 0 ) 1 . 2
Theoretical Quantiles
Normal Q-Q Plot
[ R )
Q =
= o
% o 4 mammnnnﬂ)
S ° o
o IO
K] g b o000
Q.
€ o |
@ 3
(%}
r}i T T T T T
2 -1 0 1 2

Theoretical Quantiles




Chinavia ubica — MS-1
Pulse train duration

o
o
1000 - r
—
= 8 o
8 o
° ‘
=500 s B8
° &
3 . § °
o ° og °
y 8 o
n g o o
() s B o o 8o o o
=3 IR %
= ° © o o
- o ° o
S—500 ° 5
=] o
[%] 8 ° o
(]
=
°
1000 | r
o
T T
1600 1800 2000 2200

fitted(.)

Number of pulses per pulse train

.
5 oo
B 4 ° °
© o R
g °
H 0.0 9o,
Iql) ° 4 o o, R
o .
> 1 %o
2 .
A .
~ ° 5 © o
g .
o
:
fitted(.)
Dominant Frequency
‘ ‘
.
o
c
o
©
8_ ®o °
o N
3]
o oo 3
2 o
\_; % o
i) .
S 5
E 05 o )

fitted(.)

Chinavia impicticornis FS-1a

Pulse train duration

.
B [l
= LI .
g 2 v .
%) i
e
[ * o
Q o : ! !
o H K o o]
= : . !
1n e i fl .
) LA B :
o b . . .
2 o .
B
- .
b H e ,
B e
.
g . | .
=
2500 3000 as00 4000 2500

fitted(.)

Sample Quantiles

-500

Sample Quantiles

Sample Quantiles

1000

500

-1000

-15 -1.0 -0.5 0.0 05 1.0

1.0

05

0.0

-0.5

20

Sample Quantiles

30

-40

Normal Q-Q Plot

T T T T

Tuheoreticlal Quar21tiles

Normal Q-Q Plot

T T T T

-1 0 1 2
Theoretical Quantiles

Normal Q-Q Plot

msmomwoco®00 0 O O

T T T T
-1 0 1 2
Theoretical Quantiles

Normal Q-Q Plot

Theoretical Quantiles




Number of pulses per pulse train

~ .
g - )
'
? : .
Gl - '
. |
() o . o,
o, o .
11 . o =
|
Q - B , e ,
2 e . N
. .
I o »
<
=] o
o .
2]
Q % "
g

fitt;d(.) )

Pulse train repetition time

.

Jsresid(., type = "pearson")

.

fitteﬁ(.)
Dominant Frequency

pearson")

resid(., type

fitted(.)

Chinavia impicticornis FS-1b

Pulse train duration

o °©
%
o ° R
S : )
© >
2 N .
I ° 2 g, B ° §8° oo
8 0% 8 2 g o e
5 ° 9880 P 89@583 8 N
o of ] 8
noJ8 efs of go@. e . o
() © o B o F
=% ° ° 08 °8 §o§,9g-o o o
880 o 8 o88g 8 ° °
o oS o % @3 8 °
- o B o8 o 0° °©
5 ge, o o © ® oo
i=] ° % @ °g °
-(71]0 o 8 © oo
) o N
o . .
N
. .
a0 1000 1200 1400

fitted(.)

Sample Quantiles,

» Sample,Quantiles,, >

06

Sample Quantiles.

06

Normal Q-Q Plot

T T
2 1 o 1 2

Theoretical Quantiles
Normal Q-Q Plot

2 1 o 1 2

Theoretical Quantiles

Normal Q-Q Plot

L
g
o
T
2 1 0 1 2

Theoretical Quantiles

Normal Q-Q Plot

Sample Quantiles
0

Theoretical Quantiles




="pearson’)

resid(, type

type = "pearson”)

resid(.

resid(. type = "pearson”)

Number of pulses per pulse train

Normal Q-Q Plot

. 2
S s
5 g =] o=
4 © © © 000 =
§ 19 “ * ° L H
W 3 =
g 2 <7 o
: com bwow  woo © o g
2 %]
e o
3
.
.
1 r S 4o o oommummsmme
225 230 235 240 T T T T T T
fitted(.) 3 2 -1 0 1 2 3
Theoretical Quantiles
Pulse train repetition time Normal Q- Pot
40 1 © B o
S . B g, o <
° gog © s
20 ° o8 H or
o o °s o ° 8
°% o ° 8 H
B g o
8 8- &
g o8 g
B :
20 ° 88 g 3
00, &
o o o . &
40 S or °
..
fitted(.)
Theoretical Quantiles
q y Normal Q-Q Plot
.
© o 0 o°
05 o o r o 7 ™
0 © &
.
% k]
00 b § S
° &
2
g
. .
. ;
o n
.
05 4 o L 3,
.
© o o ooo
fitted(.)
Theoretical Quantiles
Chi ia impicti is MS-1
Pulse train duration Normal Q.0 Plot
o 3 °
o =) - 00
.
4 @ °o L S | P
o -~ 0 °0° g S e
o9 o 5 o8 B
é}c °oB o o
o“,gJO’gn,, o500 © §*
%o .80 ° cZ8foe © 8 g
%0 o ] 2
B2 g1 ®so% e £
o yod 508 ho g 9 3 S o
88 o B PPk o 54
oo g ° org o © @
38 8 o0 g ge g
P P00 BB o E g |
o & 0.8 o oo [
H 0 0% %o 80
ooe g s
000 9 © r S |
S g .
0©° © B 000
.
.
1 T T T T T \7 T T T T T T
fitted ()

Theoretical Quantiles




Number of pulses per pulse train

o Normal Q-Q Plot
— %a . 3 . . ] (ﬂ,oo°°
Tt ° R . S 5
o o 0o o L @o
Bl ] 8
s o 0 %0 ol el e | T
:Q-o 909 e oo ° >, ce % o
1l oy © %0 o, ® 3o
o | o e, e, 0w o o4
1SS S0 1, cw,, @ N oo D 2
2 cos °o . %P g
= S A g g
Sl ” o <
2 . o n $
e |- ° o 21 o
5 ﬁf-tt d(‘s ‘7 ol \o T T T T T T
| e . -3 2 -1 0 : 1 2. 3
. Theoretical Quantiles
Dominant Frequency
) . . Normal Q-Q Plot
_ 3
5 4 S
78 O, . 4] &
5 o ° o = 2 il
o ° a g P
= w ., ° S o |
o - . - - o m’-"/
) o ® £y o
o = v | -
= ° o Q <9 o
= P . IS o
< °© @ o | °
T | ; A
[%]
9] L
= <
21 : : : I 8 \o T T T T T T
v ® @ w w m 4 N o s s
fitted(.) Theoretical Quantiles
Chinavia impicticrnis MS-2
Pulse duration Normal Q-Q Plot
:8 o .
o .
QA 3 K] <
I =]
(O] o [
iss 8 ) [
= b g e 60 S
1 8 8 g3 838 (0
o | s 8 E o8 © o
<3 B o8 ox] =
> ¢ o o e =2
= . g° go E
S| 8 5 H oo ©
5 o ¢ o8 n &
7] o0
o b o wf
44 r 5 °
T T T \o T T T T T
N s , . R 5
fitted(.) Theoretical Quantiles
Pulse train repetition time Normal Q-Q Plot
c N o
2 S
o} . oe? A 8 c
S R -
n, Lo & o §£°8 2 o8 O e
g |7 § T ) | @
2 Q § 8 é% % .8 g‘ i
=1 s g . g8 g "
=1 . . »
) o ° i o
8—4 . h
T T T T T T T T T
w  w  ow ) K ] . I
fitted(.) Theorétical Quantlles
Dominant Frequency Normal Q-Q Plot
:: . - 7
8;5 g oo
g o ° T o 00
Sis : s
I g o P
Dos 0| o 5 ° o
2 . ° o g P
%-,N _ _ °© oo ® ° v S :.ﬂ_
P o . ™
3 . B H s
) - ]
-05 Q
90 100 20 3 2

fitted(.)

-1 0 1 2
Theoretical Quantiles




