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Preference of Riptortus pedestrisfor different parts of soybean
plants, and the effects of feeding on different parts of soybeans
on itsfeeding behavior, growth and development
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Abstract [Aim] To determine the relative preference of Riptortus pedestris for soybean stems, leaves, flowers and pods,
and the effects of feeding on these on the feeding, growth and development of this pest. [Methods] A Y-type olfactometer

and leaf dish were used to determine the relative preference of R. pedestris for soybean stems, leaves, flowers and pods. The
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effects of feeding on these different soybean parts on the survival rate, development period, fecundity and population
parameters, were then investigated by compiling an age-stage, life table for each sex. [Results] Adult R. pedestris significantly
preferred the stems, leaves, flowers and pods of soybeans (Leaf: ;*=11.21, P = 0.001; Stem: 4 = 4.50, P = 0.03; Flower:

72 =5.88, P=0.02; Pod: »*=5.09, P = 0.02) to the control substance, displaying the strongest preference for leaves (65.00%).
Adults also significantly preferred leaves to stems (= 4.38, P = 0.04) and pods (3* = 6.04, P = 0.01). Nymphs and adults had
a strong preference for soybean pods, with feeding rates ranging from 60.67% to 72.67%, but no obvious preference for the
other three plant parts, with feeding rates < 20.00%. Food type had no significant effect (> = 2.01, P = 0.57) on the
developmental duration and survival rate of 1st instar nymphs. However, only larvae that fed on pods were able to complete
development, those that were restricted to the other plant parts only reached the 2nd instar before dying. Larvae that fed on

pods had a net reproductive rate (Ro), intrinsic rate of increase (r), finite rate of increase (1), and mean generation time (7) of
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55.802, 0.077, 1.081, and 52.40 d, respectively. [Conclusion]

R. pedestris is strongly attracted to soybean leaves but prefers

feeding on soybean pods, which are the only part of soybean plants on which it can complete its development.

Key words Riptortus pedestris; soybeans organs; feeding behavior; growth and development; population parameter
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0.04) 1% ( *=6.04, P=0.01), {H 54T 3%
%5 (=143 P=023), ILHh, fleshikxi2
M B rE Y B E 2R (E-qE. =
1.86, P = 0.17; 2£-3%. =035 P =055; fk-
. 4#=0.71,P=0.40),

22 REZENAXETFRRBENNREFHE

HE 2 ATHT, ety i ROl X K w 4
FE AR B IR R e B 22 . 2835 1R
YR Ffx i (F=1398.77, P<0.001), N
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1 AEZEHHENKXERERENITHRE
Fig. 1 Behavioral responses of Riptortus pedestris adults to different organs of soybean
RS RRGRIRIG, s S0k i AR W 2 i PR AE 35 25 5 (*P < 0.05;
**P<0.01; ***P<0.001); nsF/RMEILREES (P>0.05),

Asterisks indicate significant difference in the tendency of R. pedestris adults to different organs by Chi-square
test (*P < 0.05; ** P < 0.01; *** P < 0.001); nsindicates no significant difference (P > 0.05).
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S
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B2 mEZEERMEENAERERENNEER
Fig. 2 Feeding rate of Riptortus pedestris nymphsand
adults for different organs of soybean
H EFRA AR F AR 4 Tukey'sHSD £ L5
£ 0.05 /K- EAFFE R FE 25, MR R AR,
Histograms with different letters indicate significant
difference in different organs of soybean at the 0.05

level by Tukey’s HSD test, while with the same letters
indicate no significant difference.
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Adult

KEN 724737 d, HIEHEXS (F=0.78,
P=051), fSMEgis LR IIEREZ . 1t
WA, PR EDI R 2.32-244d, JFH
ANFEFEH TR E XS (F=063,P=060), 2
B ZE . MBS e G R IE W AT 2
B, BIIFIRZE 2 WAIIRET o e i B 5 3]
DIAFTE 28 BRI 5E S TC A= 00, HLlfE | il i
S8 754430k 54.68 F 59.94 d, -3 B = G
1N 149.35 Ki

24 BRAXEAFSZENRESEFEERIMN

2 2 AT, AS[RIA FE 2 e ki 1) IR AL
R 89.00%-92.00%, HIRE#ES (=057,
P=090), Mg 1A RIERTZE, it
RS, HAFIEH N 86.96%-92.31%, JCi#&
%R (F=201,P=057), HPO¥EEES, K
92.31%, LMk, 4 86.96%. MiMkstih 2 4T
WIEZE | PRES, e, e B IENAF
RN 92.86%, BUE GIERY 3-5 W BUAYAEIE
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*x1 KEBEARERFNRBEZBERESNRELN
Tablel Thedevelopmental period of Riptortus pedestris feeding on isolated soybean organs

24 Parameters Z£ Stem i Leaf 1t Flower 3 Pod
Uil (d) Egg stage (d) 7.37£0.24 a 7.24+0.28 a 7.27£0.25 a 7.35£0.32 a
1i#% (d) 1stinstar (d) 2.40+0.50 a 2.32+0.55a 2.36£0.48 a 2.44+0.51 a
2# (d) 2ndinstar (d) - - 4.01x0.14
3# (d) 3rdinstar (d) - - 4.54+0.13
4% (d) 4thinstar (d) - - 4.70+0.10
5% (d) S5thinstar (d) - - 6.73+0.15
BLHHTHA (d)  Preadult stage (d) - - 29.73+0.26
s A4y (d)  Female longevity (d) - - 54.68+1.64
M %H4r (d) Malelongevity (d) - - 59.94+2.72
FEHUETY (d)  Preoviposition period (d) - - 6.56+0.22
HSPEIRETHY (d)  Total spawning period (d) - - 36.26+0.46
FEEI (d)  Oviposition period (d) - - 39.32+1.37
HEF=EE: (kL) Single female oviposition (grains) - - 149.35+6.66

PR B ERER,
ERWE.

The data in the table are meantSE. “ - ” indicates incomplete development. Data followed by the different lowercase letters
in the same row indicate significant difference at 0.05 level by Tukey’s HSD.

T RIREERTEM . FIFTARFEVNG FBERRE Tukey's HSD £ S TE 0.05 7KF

K2 REBRRERFNRBEZBERNTEE (%)
Table2 Survival rate of Riptortus pedestris nymphs feeding on isolated soybean organs (%)

EIRE i 1% 2 4% 3% 4 iy 5% o HL T 30
Isolated organs Egg 1st instar 2nd instar 3rd instar 4th instar 5th instar Preadult stage
Z£ Stem 89.00 87.64 0 - - - -
n Leaf 91.00 91.21 0 - - - -
1% Flower 92.00 86.96 0 - - - -
3k Pod 91.00 92.31 92.86 91.03 97.18 97.10 67.00
“L7 FORSMESER LT RIZM B, ¢ -7 indicates that R. pedestris failed to develop to that stage.
HYHE 90.00%, AR ARPCH A, SR RERELR, BEEAEREE N, BT

M5, PAREIERFEI S e 0s , Ha AR
AIEF 1k 5] 67.00%, & 3 AL, W
ZIE MR R B REAAEER, FEUFE R

S, HE R AT RECh 106 d, HEHCK
119d. FE 4050, MEEFRIN, SESET

25 BRAEXENRBSEEERPEFGH
2

HIPE 4 R, BEE AR, IUR R
14 5 S kU SETE T e, JRAEARIY D 44 d

TR IR T BRI, ARl 9 d, £ %0 98.90%;
I 19d, FETE R T RER] 79.12%; 4F#$ M 20-61
d, fFIERIEARLGEEAA, FfEN 76.920%0F% 5|
73.63%; 4N 62 d LUE, MG LETE R

REEEE, O 459, RIGEIE TR, Fkh
96dHf, ZHH ) RIS 150, ZJa, AR
IfTa], S5 2 ARMEN, RN 0.00. BEE
SRR RGN, B B EIHE T R
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e, IHEARIR 44 d IBFIECORME, 233, 1 26 BRAXEXREZENTHRSH

BRON A BAAE S A BRI ISR AH A, O 1.08. BEE i 3 AL B Hf%ﬂ%ﬁﬁlﬁﬂ%é%%ﬂi
ARy 41 d RSB BOR B, N g m] 1 5 e A A o JE 30 ,\{%i"ﬁi
A47.46. 4RI 0 d W IR A A fic i, 9 68.08, (R, ) Yy 55.802, B (1) N 0.077, Ji
SRJE B AR I R0, SR o R B WT R KR (1) S 1081 AR HEAEM (T) N

FEAR Y R 52.400d.,
g 100 g 100 B
g 80 £ 8o}
g 60 - B} Egg g oOF
a —— 144 1st instar )
’;; 40 — 2% 2nd instar 1; 40 -
D) —— 34 3rd instar D) —— Wit Female
M 20f . -= 4i% 4th instar M 20F Y~ fEHL Male
et R -o- 5§ Sth instar i
-m:’ I W WA S So, J,d: A AT B B T -
0 10 20 30 40 50 60 0 20 40 60 80 100 120 140 160
AE#y (d) Age (d) 4t (d) Age(d)

B3 BEHXAFRMRESBAOMBRIE (A) FMERE (B) HIEFEE (S)
Fig. 3 Preadult stage (A) and adult stage (B) survival rate of the Riptortus pedestris feeding on pods (Sy)

S100a J10 8- B
2 805 ] . s 0 ;
g 80F ] 2 6ok - b} Egg
E [ 1 g .S 60¢ —— 1% 1st instar
% ook 16 5 ‘g I —— 2% 2nd instar
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[ 1 e .
iy [ 14 R g p = 4% 4th instar
e 40r 14 m ] —o- iﬁ%ﬁh instar
~ A DY —— Female
¥ 20f 12 * @20- "
% T T «. Xkt =« AN I |.. ............. |
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
iy (d) Age(d) £y (d) Age (d)
80r C 80 D

D
o
T

—- Bl Egg

—— 1#% 1st instar
—— 2{4 2nd instar
—— 3##% 3rd instar
—=— 4% 4th instar

N
(=)
T

—— it Female

%Ay (d) Life expectancy (d)

HA %4y (d) Life expectancy (d)

—o— 5§ 5th instar 20 —— i Male
—— JfEH Female
0 10 200 30 a0 50 60 05040 60 80100 130 140 160
iy (d) Age (d) g (d) Age(d)

B4 BEXAFTRESBOMBEER-FETEER (). FR-FEEEN (fy), HEER-HEEEN (m )
FEESIGIE N (1Lim, ) (A), Z5EE (v ) (B), HHABES®G (e;) (C) FRRIPAEEM® (D)
Fig. 4 Age-specific survival rate (I,), age-stage specific fecundity (f,;), age-specific fecundity (m,),
net mater nity (I,my) (A), reprocuctive value (vy;) (B), preadult stagelife expectancy (g) (C),
and adult life expectancy (ey) (D) of Riptortus pedestris feeding on pods
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Table3 Population parameters of the Riptortus pedestris feeding on isolated pods
— g o L B £ MK 3% S A ] §
KT ML R, NI 1 AR R A AN T ()
. . Intrinsic rate of Finite rate of Mean generation
Soybean tissue Net reproductive rate . - .
increase increase time (d)
3% Pod 55.802+7.954 0.077+0.003 1.081+0.036 52.400+0.922

3 #ZitfiTie

AFEFE Y BRI R PE | RS AR
5 -t A WP AR Ay W9 T R T B AR B X
SIHRAMEAT A AT R B R, AT IR,
U ZRE XK B RS BRI B ny Bk, Jf
HARIE K EEIE, AR, Segis fm e
KEERIEZE, HAENEELT Z 24k,
MR ZIEnT LLUIE R &8 E AU I =00 .

L H AT L o R 2R SBR[ A A 1 4
B (B, B BR. WSRO B IGEREY ),
T 58 B — R A B AT A S I AL ™ B 4 (2%
W5, 2020 ), A K% 7 T IBFIE 27 2 Fh L
MR AR R T RE, WP AE®H S Frankliniella
occidentalis ( fFHTEF, 2014 ) A ih & BkH ( Xiao
etal., 2024) %, AWFFE Y BRI R,
A T2 AN IR, S s 1l X R R B R RS B
25 M AERISEEAT BE W A B . DAREAFAT
W, eLis BAT RIS R G, Hoflf A
& Z PSR MBS | I B A s S SR A
5 (Kim et al., 2016 ), 49 MRS SHEN (L
et al., 2022) K 237 N BRZE (Liu et al,
2023 ), W] LLHSE B HUSH 2 R SR AR
BE (Zhuetal., 2022 ; Yinet al., 2023 ). TMH.,
Song 4§ (2023) WH5ERMY, s dEskig il R
CAEMA AR MEESEYE, BREAKREAEY
(2)-3-CHi-1-B% . (2)-3-CHCWRlg . 4-ZHHEH
i FK A7 T P i B 5 e PRI, 9 0 e
250 g ) R IR AT DR R RS R B B R
Yy, dEmSE M MR, BEAN, MR TR,
S L X I (A AR T, RT RE I B4R A IR
o AR, X TP I . B AR LR
BRI A B, A e ST R RN Al R
TIERIBGREYE, HEEE R 50%.

FE ) 1) 8 5% 1A A AR A ) e e s B e B
TN [RIAE ) R0 [ R ) AS [T 7 1) S B PR 3= (K
FFESE, 2021), flan, R4 Apriona germari
SRR B O IR T I R ) R R R SR AR
(L FESE, 2021 ); VYR8 M R R 3R
EESRE R e B T R R R (R AR,
2014 ), WM, KE GIEM AN FRE A&
HEERmTE, WAL, AR TS 8gEET
ERKEE (WS, 2021), [FE;, )50 f
fi4z A ( Electroantennography ) & 3R, s 44 i
I ZE R 28 B BN T ARIBUK 3, T S
SR TIRBUESRYIR (Jin et al., 2022), FWTHE
o A 3R B R R T A e 5 s %o 8 ) L
I, RS RS Y RIS RIS R A —3K,
HFEA R Y AU ML e T 2 B e i e 2%
g 1 B Mo o R 2 AN [ 8 B A A 7o B, T
I MR e PR 10 788 S e o e 2 0 A B WL
BB LA R fish s 85 6 R AN [ 25 B AR AT SR B o
BEAb, Bl OR3GO 3 B U g
UM S R A, XA RS B e B R, ]
FIE AR o M 0 M AR ) 11 3 I M B e = 3

B T RO e B R AL, R R A AR
K& B MBS W B LR HEE
—3 (5248, 2014 ), ARMF5ERI, gLk
BRIBIRD 1085 0 K B D I A TR AR R 2K
ML AEFITE 4 Fpab R o 2 S H TR
RIAT eSS 1 AT E IR 8 %, A& K
BT LLEE b 2 #8453 (Leal et al., 1995 ), 55
W IE R B N 2 A i, R R MREAR
RERE 2 3 I, BRJFEHIET . WMEKE
I s I AT LU SE A B BRI R R, I
HINASBCAN =08, § RHBEAFRE . X 5HEA
4 (2021) MIMFE 45 R AEL. BeAh, A btsE R
B, gk A BUE SR YR T A R e i
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A I (Kimet al., 2014 ), FI, #E K
I R IR RN A I A A 1)
HRERE

T RE 25 A8 A I TR A S A 58 I A 0 1)
RO, Xof o H R h 2 4 ) A e EL A R
(IG5, 2023 ), A= fr et s BRI sh R
FEAGRPEMEE T HZ —, N RERAE b 2
METIERP I (SR04, 2019), L5 MEE-
AEIA AR A e FE SR T MEPE () 7 B RN Ay, 20
TSR A VR FIRIE 0 22 5, TCHAE A
FhERIEI 257254k ( Huang and Chi, 2012), 4F#4-
WA A A FRE X L R E L B T R
T RESEAATLRE AT, 7T LOKS B M 1A R 5%
A% B R s AR TR s, 8k 12
F|Z R R BT, A% (Guo er al.,
2023 ) FE M BT AC Mk (TS5, 2023 ), AHBFSEH]
FHAFA -0 0 M A i 2 A R I, i e R0 L
BREEHG, HME AR5 a5 5k 54.68
F159.94 d, ~F-JEsfe = DN 149.35 ki, HHi
{H% (Ro) 4 55.802, PEIEK R (r) Ky 0.077,
JABRIG KR (1) Sy 1.081 FISFR AR JE (1)
4 52400 d. LA 455 NFIHEKP b — 20k 58
I NGASE S0Pt 523 % B iyl = N OIS L
T HAHL T, SgiE IR EIEA [T
A A A FE Y, 3k Xt i) 0N 5 e 5 0 o
AR FE PR A EEE L.,

gE LAk, Awtstiid Y B R R
IR DL R AR IS - 0 P A e R Y, RS
B R ot R B R B R B T e R e R
JFHEEREEI, SEZEIRE G, T
SERE A A JEIW . R — I T K EE
SJE SR 1 W L U R Wk ) SRR, AR S H (]
PEA B 5 A SEBRANE . 7 H [RIEEA T Hfss Wi
BF, I R A S i Y A AR
Bl EEE TR NS RAYI A (€3 i PA c )i ez 1]
10-15d, #ELEitizy 2-3 Uk, AT i MR A e 2k 0
XL E
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