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The Effect of Non-Rice Growing Season Temperatures on the Abundance of Overwintering Adults of the Pecky
Rice Bug Species Niphe elongata (Heteroptera: Pentatomidae) and Cletus punctiger (Heteroptera: Coreidae) in
Paddy Fields. Ayumu Sumita,’ Ken Tasuchr’ Hideto Yosummura™ and Yoko Takemarsu™® 'The United
Graduate School of Agricultural Sciences, Tottori University; 4-101 Koyama-Minami, Tottori, Tottori 680-8553,
Japan. *Tohoku Agricultural Research Center, NARO; 4 Akahira, Shimo-kuriyagawa, Morioka, Iwate 020-0198,
Japan. ? Graduate School of Sciences and Technology for Innovation, Yamaguchi University; 1677-1 Yoshida,
Yamaguchi, Yamaguchi 753-8515, Japan. Jpn. J. Appl. Entomol. Zool. 70: 21-31 (2026)

Abstract: To clarify the effect of ambient temperature on the abundance of the two pecky rice bug species Niphe
elongata and Cletus punctiger in organic rice paddy fields, we studied the relationships between the abundance of these
species and temperatures recorded from November to April in Yamaguchi Prefecture, Japan, in 2022 and 2023. The pe-
riods during which temperature affected the abundance of both species were determined. Our analyses revealed that the
abundance of N. elongata was significantly and positively related to the average minimum temperature in mid-April,
suggesting that the low temperatures after the diapause termination may be associated with N. elongata mortality.
The abundance of C. punctiger was significantly and positively related to the average maximum temperature in mid-
March, suggesting that the higher temperature soon after the diapause termination makes it possible for overwintered C.
punctiger adults to feed on host plants from earlier in the season. The heading period of rice was also observed to affect
both species’ abundance in paddy fields. These results may allow us to estimate the abundance of both species based
on the temperature before the start of rice cultivation and the rice heading period.

Key words: Rice bug; meteorological factor; modeling; arthropod abundance; risk evaluation
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i = WeEOW S OB & % 5 (i, 19733 FIE, 20143 Bl
ﬂ(*“%iéiﬁ IEWT, BECRD A L VIR AW B 2019; A, 2021). A4 A A &V I3EE O TR & O
ko TETKICEEAE T X (A, 20005 Tindall  —HUIENO X D/NX 2 27 — LT & FATEIC B4 3 5 {EHifl

et al., 2005; Patel et al., 2006) —EROFETIZMEEH 2 5 %
N 1 2 REOW T2 & 5 ARt (REH &, 2000;
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BSOS A & VOB R IS AR B R A T
% (W, 20015 #2565, 2007; FEH, 2007; fil), 2014)
2%, THIRCE—I 2R AR SRR T 2 P OB
FER AN DI B e K HIRE L 20 5 GRAEH 6, 20133
El-Wakeil et al., 20135 35, 2013). AKFi#EHHIZIR AT S
MEARB A HEE L, W8 2 2 % FRicitE§ 5 Tk e s
T5IZENTENL, W2 RFERETFAEAUELL T I
2D, BEAFEHERELTIEH,rDE RS, KV
N B ALY ORERITHIEZEN K E S (P, 19735 16
B WA 2022), A 3 A ALY TIRHIEES T TEL %
DERBZEL KE W EAME SN TS (LS - #1H,
2022). L2 L, BRAEEEZRETIEIIPFAS»E-T
WY,

N A LVIEE GO RBOBERITHEL KIETERO S
BT S BEABREERO D> Tdh % (Kocméankova
etal, 2009). Z &Y I X LY Leptocorisa chinensis (Dallas)
T3 2 HOXIRMABA DRI ET 5 Z LAt S h T
B (KIL5, 2017), 7, Zo2A0KRimERICL
WEOBATAEAERIZ 2 TN I A LY DIRERITIEDR
WABZBZENREEIN TS (%5, 2024). —7,
J1 X 5V BED Euschistus servus T, ZAZEHM AW L 2%
EXRD R A EN Z & AR ORA: RICAOES
KIEFTEOSHERH D, ZOEKE L TEAOEEAS T
OIRIRHEE #EE L, Z OB OFEORE LD %
Gl Lz A2 ML T\5 (Ni et al, 2019). Z
DI, XTS5 PEOXIIEZDHD A X LV FHDTE
HERISHETAZENS, A XHALYRKRINY AL
Y OKFEESE TORERIZE I 6 OXKEIHEL T 5
AIREVER B 5. ZRFEARKS AT C b % 4T K OVRF O X
IZHES W TS TOREROSEM R TE L, &
Mk OWE Y 27 2542 Z L8 TE, BRMICHkRE
A7 9 18550 R N A 0D dneiid 725 R B & g 475 2 &I f%0T

0 10 20 km
I —

DUHENED D B.
FZTCARMIETIEA A A ALY KRBFIN) A XA LD
KFRMIGIZ I 1) 5 FE R & AFE R OCTREO XD BHR % W]
EMITBHZEAHMELT, 1) IWHROEBH S DK
HEBEEICBWTA A A A LT ERYNY T A LY DOZEH
HEEFN, KHEBERETOREEROENE TN, £
LG, 2) AFRHEIGIZI 1T % 2 FEO AR R o 64 &
EAFE~RROR, T, ek O EERE ] & DB
AT L 72, T ORERD 6, XF~FEEOKRLOH
FEHEH OO & % 2 O R4 B PHIO afgEEIZ D W Tl
B L 7=
A2 I RHIFE: (23K05242) K U° IST AAHFZE ik
WIFZE 7" 1 2" 5 £ JPMISP2187 D3¢k % 5213 THEi L 7=.
OB e U8 5

1. AEH=

LT BELA 18 b D 7K HH R OV B2 3 2 EME & A st i &
L 72 (34.01~34.42°N, 131.14~131.72°E) (Fig. 1). #A#iE
A TR, BRECA, % AR BE H oo A B K T
11 o 7z 2022 4F- K U8 2023 40> 2 4 12 6] © AR 6 35 T
BE L7z, 22720, FoHuE (F) (Fig 1) TIHEZ &I
WPz U 72 58 7 2 KR 5 Cll A 2 417 - 72, 2022 i3 5E
7 Hes, R 6 S, WEAE 5 Hba, 2023 FEFE 6 M,
WA 7 bR, WRAE S MR T d > 72 (Table S1). SAEHIANT
A e W (BAERMEE ‘a2 ey, PR A ke
A7, e eh )T KOCRR 22 57, BRAERTE I K&
G2 ~v307) MRt & hz FEHS M o-FESE
Bt FEUHERSE 13 20202 + 2132m (R/NPEEE 169m, fRokRH
# 69677m) Tdh - 7=.

2. WALVEORE

ARFEGREG B OBEROR 77 # 4 VO R T 2PN D 72
B, AKHEHEHEEMEDOT < OWED 2417572 < WED

14 <4

Fig. 1. The 18 research sites in Yamaguchi Prefecture, Japan. Solid lines: the borders between cities.
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. paddy .

[ [ [
levee [ ] [ ]
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Fig. 2. The sweeping areas of the paddy and levee at each re-
search site.

1%, 2022 4F1% 7 H 25 H~11 H 8 H, 2023 47137 H 26 H~
1A 15 BicmEFEmL, HHORSE PV MiEO T 15
IR 5 KON DD T TIT - 72§ < WHD Il
i (£ 42em) 2RV, 1 #EHA Y220 OF < OHD I
AN ORI &, 300 s S AT % A b 725
6 2T, WEFRGEMED S 2m NANZ A 5 7285 TIT - 7=
(Fig. 2). WERETIZREA) S 2 2, 585005 1 2
D NF NI 2 B o 7251 6 2 P& &1 T & L7z
(Fig. 2). ¢ < WVHD BIIIAKHEBERN$HE K2 T
10 [BIRD, &Et60 MR TIro72. H v TN ZOET
Fr v EOR) ZFL VIR ANTH B, KHEAH
A LVHERR, SHIMT TR fEAGRI L, 7
N NIER A LR L 72,

3. IRETERAT

K EHERETA FH ALY ERZHRINY AL OT
SWHLY BEE & iR 5 720, K7V VoA & ik
L, VY UBEE log & LTHRE L 72— ALEIEE T L
(Generalized Linear Models : GLMs) T & 17572, fi#r
WZIEFRE L 72 18 s, WIS OREREAS 1000m A & T
<, FBABENMEMIL 22 R< 13 ez i
U 72 KRR S & - 723546, MEREDS AW & o7z,
HWZEIZ TS VED THRIES N4 2 A LV E 2T
RINYJ A LVEBOZNENOEGERE L, $AZ
B4 < VEO B KM & mkrE) K OFEAA (2022 4- &
2023 4F) & L7z,

2, AXAALTVEZEERINY I AL VKBOR
R EATDP L REOKR MO IFER OS2 5 i &
DOBGREIHS 2T 572012, K7V V0% Emaps
EL, VY IBBE log & LTEE L 7z LEIEIRA T
)L (Generalized Linear Mixed Models : GLMMs) Cfifr L
7z, BNZERIZIES Z L IT <V TRESI -4 2 7
ALV EFIFFRYNY G A LV RBOBKAR B OA
TEEC U7z, i A s R & 4 1 R R o A RA
LTCW372%, UL iIcl&itfokhzEsme 2.
AXTALVITENTE, SEHHRB8HSE»59H2
FIZH T CELEEIhEZ RS, 8 H4HE TIZAH

THREE L 22k U &2 ol & 9 2 ot it e U 7=,
RYNY A LVITENTE, ST 8 HSHEE»5
ZREES D, 9 H 12 BHICRE Z<REEh =2
Eno, 90 1 E TICHRE L 2k did Btz o &
THMH L L7z, &7z 2 FEDKH L ERET O3 < 0L
DEEBDOILEED S, 4 3 H A L VIFKH, KUY IR
LV AIHERETEREE S Mtk 2 v BRI, R
TIPS 2 v & 2 XK T — 4 (The Agro-Meteorological
Grid Square Data, NARO) (https://amu.rd.naro.go.jp) (K¥¥ 5,
2016) 2535 N BREHT T & D 11 H~324 H Dl -
Py - RAIRSGRO R T & O, WEERE M OSTRZE o
RAfEFHAE U7z, MEEREHNIE 8 H &2 Z L IZIX 0 L7z 3 IR
Wl L7z, fAEFEILRMRELTETVICANL
RIS B AL R SN LRI 3 HERBREL LT
Tukey EIZ & 2 ZEILIR AT > 72, f@#bTICiE, FAELZ 18
WD 5 5, KHE EHERED§ < WELD SEECE ERIENT L 72
1332 5, WA 0 ADIRETH 1| IR 23 1124
HaNT=&F 2 6 NDWA AR % B 72 10 Rz B
7z MR & O OKREE] S O FEEES 2369m TdH - 7.
ETFRIUL 2 BERZ 3T T o 72 BADISA 3 A &
VERIERYNY I A LT OFRE R E SR T - 4,
AR R O M B O HAEH & OBtR & T L, ¥
TG EE D RO O E 7L & ARl B S (Akaike’s
Information Criterion : AIC) % TR L 72 (Burnham
et al, 2011). BTN T LIZAIC DEAREIEVNETIL L
D 3% & T AAIC (AAIC = AIC—AlCiowes) & FHIL 72
Burnham and Anderson (2004) 1ZfEVY, AAIC 232 KD/ &
Wil 2R E T OVIIR T TV & TR 23 [FSF, AAIC
P 4~T7 DA % R $ 58 T HDRIE 23R IZ{R <, AAIC
2510 & DR EWE AR §HE BAERIC TR 23 R
BLEF LA WIS, Rk TUKEDO RO OE T L
(AAIC < 2) 12DWT, &iilh, HRERE KX O 2 B D 22 H.
fEH z #lAaa b, AIC D ZHW T2 MO EHE RS
FERLS PHT2ETLAERNLZ EFLERICEN
THr L R AR B (Variance Inflation Factor @ VIF) OfiIZ &
D MR O L EAMME 2 EGE L, VIF O 2.5 KD K
ZWVME AR TERIZTE T L2 554 L 72 (Johnston et al.,
2018). F 7z, WARANSEIR S N7z ® 70 OREHHI R
F—=2BOE TV v OMHBIRE (Pearson’s correlation coef-
ficient, r) %K 7z.

f#HTIZ13 R version 4.3.2 (R Core Team, 2023) % JHW 7=,
GLMMs 12 X B #Hri2id /8y 7 — ¥ [1Ime4 | (Bates et al.,
2015) @ glmer B, MEHIIARBMEDRERRIZIZ Sy r—v
[ car | (Fox and Weisberg, 2019) @ Anova Bt % 2 ZH H
W7z, ZEEBREIZIE Sy 77— 2 [multcomp | (Hothorn
et al., 2008) @ glht BI%L (Tukey IEIZ K 2847204 T 3
V) AR, AEOFHIZIZ R O cor Bk & FW /=,
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Fig. 3. The seasonal prevalence of the number of Niphe elongata
at 13 research sites in 2022 and 2023. The total number of 60
net sweeping surveys at each research site was averaged.

i xr

1. ZEHEER

4 3 A LT HiE 2022 T8 H2 H~10 A 19 H,
Wiz 8 He H~10 A 31 H & THER X7z, 2023 £,
B, e 127 H27 H~10 A 31 H £ TR S I 7=,
AL 9 A58 3~4 24 (2022 4R Tid 9 A 13~14 H, 2023
ETIZI9H19~20 H) I2¥ =2 24— LM O EHNE
Tdh -7 (Fig. 3). HhHIT 8 A 6 A (2022 T8 A
29~30 H, 2023 - CI1E 8 H26~28 H) IZ—D K — 2
gl X h 7z (Fig. 3).

RYNY G A L VER ORI ERIE, RO AERT
T -7220224-10 A 19 H, 10 A 24 HZ %, 2022 4
& 2023 F-OET ORI CHER Sz, B 2022 4F
D7 HE 625 8 A 1 PAENCH T T < WHLD EEL
AEIL, 8 A 6 P4 & TR OISHERS L 728 — A
L7z, ZOHBOEML, 9 A6 PAIcE -2 &ML 7
%, AW L7 (Fig. 4). 2023 443, 8 A 1 FaH
SIRAITT WD BHEAHIML, 8 HE S Faice—2
IZEL 2%, 9 AE 1 PRETISEHOEE F T L,
ZOH%IE10 HEE 2 LA 2 TEIE W CHERE L 72 0%
S U7z (Fig. 4). HHUI 2 EM AT LTI A% 1~3 F4)
(2022 T3 9 H 13~14 H, 2023 -T2 9 H 4~6 H) (=
Mg ¥ — 2 AR L 7= (Fig. 4).

2. KEEHEBEICETI2REEDHER

A2 H ALY OF < WD BEEIT 2022 F K T 2023 4
DA & & MEMEIZ IR TR THEIZ S 2 5 72 (GLM ¢
x’ = 20622, df = 1, p<0.001) (Fig. 5A). % 7= 2022 -
9 < WER D TEBUE 2023 FRIZHENTHEIZZ 2 > 72 (GLM
and Anova : y° = 39.68, df = 1, p<0.001) (Fig. 5C). kv
N J A LTOF L WED BERUI A & & KB AT
WERECH IS 572 (GLM : y° = 327.89, df = 1, p<
0.001) (Fig. 5B). &7z, 2023 03 < WHUY FAKIE 2022
FIZHNRTHBIZE 572 (GLM © > =13.05,df = 1, p<
0.001) (Fig. 5C).

(=T S )

Individuals / site

(= )

Jul.‘

Fig. 4. The seasonal prevalence of the number of Cletus punc-
tiger at 13 research sites in 2022 and 2023. The total number
of 60 net sweeping surveys at each research site was averaged.
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Fig. 5. The numbers of Niphe elongata (A) and Cletus punctiger
(B) collected from the paddies and levees and the mean ac-
cumulated numbers of each species from both habitats (C) in
2022 and 2023. Error bars: standard error (SE) . ***p<0.001
in the GLM.

3. [EROHEREREE & OBERF

A2 ALY OREREAF~-FHEORK, TV, &
BRI O s, R % O R O R HAE & O
REMRIT L7225, [JFETFILD AIC Ofiliid 4 Arh)
RIEAE CRIKEZ /R L, 4 A e s oz 7
JIZEWTE, AAICIZ1.69 & 2 KiiTh D, RZHEDOTFH
K AR L7z (Fig. 6A). KERHEIGIZRAT 2104 x
H A LVRERE 4 AP ARIKREKL D 4 AharEE S
I ENZNEE S EOBBRBAL N (GLMMs @ 4° =
2027, df = 1, p<0.001 [4 ARk »° = 15.52,
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dr = 1, p<0.001 [4 A4 501 (Table 1). 4 A
RARAIRZ W2 F ST, R AR [ 35
TOA XN ALV REBICER G HE L5 %272 (GLMM :
¥’ =777,df = 2, p=0.021) »*, 4 IR EE AR % o
EEFLTIRERTAL» 572 (GLMM : y° =4.06, df = 2,
p=0.131). ZUE & HHEEHOZHEMZOTFhOET L
ZBWTEMHMICHE T2 57 (GLMMs © y° = 0.38,
df = 2, p=0.827 [4 A RIREE] s »° = 047, df = 2,
p=0.791 [4 A FA5IR]) (Table 1), Sl HIOREREH]
KOMZEBOLZHAEMNEMARDELZET LD B, FiH
RN 4 A aRKSE s WO 2 Z RO EF LT
AIC DIENRIKTH D, 4 XA ALV FERERDS &<
BH$ 5 ETILTH -7z (Fig. 7A, Table 3A). 7z, £H
e E DFER, 8 H TANCHRE L 7= KRl 518 8 H B41)

0 . A

— maximum temperature

- - - mean temperature
20 - Minimum temperature

10 |

o 0

< 20 -

p! (B)
15 4
10 ~
5,

0 i :
%%0%%0%%0%%0%% %%0
o eleg e dles 2= = =
SEESEE|BES|BESEEE|8EE
Nov. Dec Jan Feb. | Mar. Apr.

Fig. 6. AAIC values analyzed using GLMMs for the relation-
ship between the abundance of Niphe elongata (A) or Cletus
punctiger (B) and minimum, mean, and maximum tempera-
tures from November to April, the heading period of rice vari-
eties and their interaction; AAIC values indicate the difference
from the lowest AIC values for each species.

Table 1.

(GLMM : z = —236, p=0.044) %08 Af) (GLMM :
z = 274, p=0.015) (ZHRE L 22 KFES & O BAEENA
BIZA B o7 (Fig. 7B). —K, 8 H Raikie 8 Ak
AR ORIZIZARAERZALON LD 572 (GLMM : z
= 1.07, p=0.516). X Z b EFILDWIZ{EL AIC DAl %
ML 72013 4 At & RO 2 2o € 7
LTHY, 4 AhiRESE e B Z Hn 27L&
AIC DAEIZKIEZE T A2 572 (2 < AAIC < 4). 4 H
FRA IR K SR & 4 H ) Y SR 0 [0 1 A B 23 e
REN (r = 094), REBLREPHELIEOBGRER
L7 (GLMM : y° = 15.93,df = 1, p<0.001). F 7= il
W A RICHB A HEL 52 (GLMM : 5° = 824, df =
2, p=0.016), ZEIEBREOMBE, N2 FEFIL &k
12, 8 ATTANC HIBE U 7= KFiEl#5 1% 8 H EA) (GLMM : z =
—2.79, p=0.013) KO8 4] (GLMM : z = 282, p=
0.012) (ZHFE L 7= KRR & 0 FAERAERISH A2 5
7e. —J7, 8 A LAk L 8 ARl & oI I3 E 2%
EFALNLED’ 572 (GLMM : z = 0.29, p=0.954). 4 %
I A LT NT, 4 ARG & TR & o 72
EFIKLT, Z OO T FILIZAETAAIC DOfEA 4 L)
tERLEZBOD, BFLZMAEZEL T 12,1, 4 AD
AIC DAEIZHHR NS A 5 72 (Fig. 6A).

RINY G A LV R EEAT~FEORI, P, &
RO YA, R R 0N ZE B D 28 AR & OB R
EANIL72& 2 A, [BUFEFT IO AIC OfEIZ 3 H ik
B TRIMEEZTR L, 4 HhfiiREKEEHOZET L
IZBWTE, AAICIZ 059 &2 KiTH Y, [FIZED T
JEAER L7 (Fig. 6B). ARFEEEIZEAT 2 MDD KN
VAL vRAERE 3 AR SO 4 H )i E R
W IIHEEAREOBBRA A SN (GLMMs © y° = 16.04,
df = 1, p<0.001 [3 ARl s x> = 9.69, df = 1,
p=0.002 [4 A A E <)) (Table 2). F2MET L
12D\, HRERFHNZOKRREY TO R NY B X AT F

Results of the GLMM analyses examining the number of sampled Niphe elongata against the average

minimum temperature in mid-April (A) or the average mean temperature in mid-April (B), the heading

time and both interactions

(A) Average minimum temperature in mid-April

Explanatory varieties x ? df p value
Ave. min. temp. in mid-Apr. 20.27 1 <0.001
Heading period in Aug. 7.77 2 0.021
Ave. min. temp. in mid-Apr. X Heading period in Aug. 0.38 2 0.827
(B) Average mean temperature in mid-April

Explanatory varieties x ? df p value
Ave. mea. temp. in mid-Apr. 15.52 <0.001
Heading period in Aug. 4.06 2 0.131
Ave. mea. temp. in mid-Apr. X Heading period in Aug. 0.47 2 0.791
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Fig. 7. The relationship between the abundance of N. elongata, the average minimum temperature in mid-April, and the heading period of rice
varieties with GLMM (A), and a comparison of the abundance of N. elongata with different heading periods of rice varieties (B) with
GLMM and Tukey’s tests. Solid line: the regression curve obtained with the GLMM. Filled area: the 95% confidence interval of the line.
Error bars: SE. Different letters indicate p<0.05 using GLMM and Tukey’s test.

Table 2. Results of the GLMM analyses examining the number of sampled Cletus punctiger against the average

maximum temperature in mid-March (A) or the average maximum temperature in mid-April (B), the head-
ing time, and both interactions
(A) Average maximum temperature in mid-March
Explanatory varieties x ? df p value
Ave. max. temp. in mid-Mar. 16.04 <0.001
Heading period in Aug. 8.30 0.016
Ave. max. temp. in mid-Mar. X Heading period in Aug. 0.35 0.840
(B) Average maximum temperature in mid-April
Explanatory varieties x 2 df p value
Ave. max. temp. in mid-Apr. 9.69 0.002
Heading period in Aug. 7.13 0.028
Ave. max. temp. in mid-Apr. X Heading period in Aug. 5.89 0.052

RRICHEEYEE S A 72 (GLMMs © 4° = 830, df = 2
p=0.016 [3 APAE &Rl x° = 7.13, df = 2, p=0.028
Mﬁ¢ﬁ%%%ﬁhi Sl & MRS I A o0 22 FLAE
WEHICARE TId % 572 (GLMMs © x° = 0.35, df = 2
p=0.840 [3 A&l s x° = 5.89, df = 2, p=0.052
(4 AP siiR]) (Table 2). SGE, MBEREI, B ONl
EROZHAEM AR DELZET LD S 5 BE B
3 A an & B o 2 25550 £ 7 )L T AIC Dfili
PRIETHD, AN A ALV EREERS KL BT
5ETFINTH 7= (Fig. 8A, Table 3B). L LbiHw DR
%8H¢ﬁ&ﬁ@$ﬁl%$isﬁiﬁm%®ﬂﬁﬁ%
IZHARTRERPHZBIZAD L H 572 (GLMM @z = —2.88,
pzmm)@g8Mﬁ58H?@&ﬁ®m$I%&iﬁw
BENEP 5T (GLMM : z = —1.99, p=0.112). 7z,
8 H FA B o KRilE Y & 8 H 4 EE O KRR 551 35 1)
ZRAEICZAREENPBDONE, 572 (GLMM : z
—1.03, p=0.552) (Fig. 8B). FYN) H A LVIZTDONTIE

=

3 AR e & R A2 v s T s L, 2
DD EFINIZETAAIC DEB 4L LA R L2 DD,
fERT L 2R A5E L C, 1, 3, 4 AD AIC OE AR
-7z (Fig. 6B).

E

5

AR TIE, 4 2B ALY ROFINY F X LY OKFERE
W IZ I 2 RAERIZTVTNY, MEHTEIEL, BF&D
KIS EZ T TR R Sz, A 3 A L
T 4 AP RIEAHRAY (Fig. 6, 7A, Table 3A), wY
) 1 A 45 TIE 3 Ai)imEm s € e g R & IED
BAfR%/R L (Fig. 6, 8A, Table 3B), ZH 5 DHEHHO I
O TIE, 2 OREFEOE I 5 5 KR TO¥E
HERMPE L BB RMEIRE SN, — T, WIhofd
1246 T & R LU O KR IZ D W TR AIC O
MEL & BfEE DA SR (Fig. 6), T b DXIRE D&
59 2O ERICHEA G A S TMHRENE L 5N .



BERSOK S A 402 2 FEO R & & SR O Bt 27

(A)

a ®)

ab

8
6 b %

IS

[}

Mean no. of swept C. punctiger /site

go 30 o
]
N
N
]
U 20
&
2
12}
3
. 101
]
=
=
e o
0 Avo A
15 16 17 18 19

Average maximum temperature in mid-March (°C)

Year l: 2022 [J: 2023

ear.-Aug. mid-Aug. late-Aug.
Heading period

Heading period O: ear.-Aug. /\: mid-Aug. : late-Aug.

Fig. 8.

The relationship between the abundance of C. punctiger, the average maximum temperature in mid-March, and the heading period of

rice varieties with the GLMM (A), and the comparison of the abundance of C. punctiger with different heading periods of rice varieties (B)
with GLMM and Tukey’s test. Solid line: the regression curve obtained with the GLMM. Filled area: the 95% confidence interval of the line.
Error bars: SE. Different letters indicate p<0.05 by GLMM and Tukey’s test.

Table 3.
(A) Niphe elongata

The results of GLMM analyses with the lowest AIC of Niphe elongata (A) and Cletus punctiger (B)

Explanatory varieties Estimated value Standard error z value p value
Ave. min. temp. in mid-Apr. 1.26 0.28 4.56 <0.001
Heading in mid-Aug. 0.34 0.32 1.07 0.285
Heading in late-Aug. —1.76 0.75 —2.36 0.018
Intercept —11.80 2.93 —4.02 <0.001
(B) Cletus punctiger

Explanatory varieties Estimated value Standard error z value p value
Ave. max. temp. in mid-Mar. 0.42 0.10 4.02 <0.001
Heading in mid-Aug. —0.78 0.27 —2.88 0.004
Heading in late-Aug. —0.21 0.20 —1.03 0.302
Intercept —5.49 1.91 —2.88 0.004

2 O KMEIS TORERICFEDOTIRNS EOHEL L.
A 7B & U COIRIRERE B DAL O & - ok & OBtk
BRI Nhs, BEORENSA X H XL DOFRERITHE
L7728 E LT, (RIRFEEES D H X 4 VIR HEOKIE
PIRHOWCEEAED B ZENET NS, H X LVFD
2 3£ 5 X LY Halyomorpha halys (Stal) CTIERIRLEE L
7oA R D BB (SRR OB HUZ R TR, B
DOFFRIRNIBEL KR DI 227 # BN EE 5 2 & AUR
W X N7z (Scaccini et al., 2020). LA»L, £ X HALVD
IRHEVE L DL PRREIZ B 2 W53 4 <, F74 2 4
L VKNSR A B AT £ CRAHICHAES % Z & 2
Laxh T (B -FEO, 2022), KIRREEREHS XD
FEOWARELEZONE. 4 3 A LVITEWT, KIRR
W I ] S OMARRRBE 4% O SIS P L1 RT3 % Mt
952 ET, FEOXMMIAEIC KT TRBDMIHIC
DENBHRENEN D B, — T, 4 ARSI S AAIC

DIEA 4 KW T, KiFs TRAGEOKTIEASNT, &5
12, 4 HhaRERRE SOHBE2»A S 7z -7, 5§
FON 5 & B 5B O IRIREE B OIKIRIZ & 5
FECHROBNNCBE T 2 RN S eE L 65, —
BT, mERiEEHOWEZETILOAAIC I, HFEHLIERD
3 H 2 6 il KR X O SR IR TR & < 72 B (dEm A
»H 72 (Fig. 6A). ZDZ M5, REORESTILOZED)
&, 43D ALY DEAFITKELEELE RIFE BN EER
5h3b.

RV A A LIIIRIREBE OB A H R 28 13~13.5 I
MHC® b, KIREEES, 5 15°C, RESam 20°C 12
TS LML S HET 2 Z AWM S TS (it
%, 1988). ZM 5 DFEEM» S, KifOMAEHIZF T B
IRIRAEIE G a2 1 I & 3 %) 1%, 3 A B H
16 HE) TH 5. MAT, AFHAHE 20 M (2022 4
10 Hipd, 2023 4F-: 10 i) OHT, BIEHILIR ST 50
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RHER IS OFIRIEL . Y EXD, 3 Adandk
YONY A ALY OWEERERIICE L2 e L A o
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WZ2LZD%DOEFENEGL KD (FHE 1989). KV
INYH ALY B RRICHAT 2H M TH 2 A XA )
F o BRI I BT 3 A 14 BICHREARER SN
TWw5 (KEES, 2017). 2O Z &5, 3 AhfmE ki
EL, RYNY S A AT ORI EERURITE L IR T
1, T RARREEE U 72 s R A& e 2 RS U, RS R
T 5 A 1B TR FIEET 5 Z & TR RiE 2
Wz, KREHIRAT S L TOREEMENLZZ &R
FEibNhb., ITNETHEKRY X L VHOREL X ED
Bl ARLZFITIE, ZEANY I ALY (KILH, 2017;
ARG, 2021) I2HBWT 1, 2 HORIEN H 5 —EDIE %
kO3 &, ZOEOREMERIEE DI LRI TV
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AT E) & B 2 0 SR AR R A RIS A 5 X
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EHIZARIEIZED, 4 FH ALY ROFINY AL
> OKRRESG CORERICIE, RIS A CTHREREE &
e DT EHNHG Lk 572 (Fig. 7, 8, Table 1~3). 1 %
B ALY T, 8 A NN R U 72 KRR 5 C o Fe A wE A
8 H A M O R U 7= AKRRIS & 0 12D h 5
2o wYNAY H A LTI, 8 A RO AR 0 5
HEEA A A AR L 57 ZHhE 2D
ARG AN DR AR A 1RO I FUR I R T 5
EEZOND. A X H ALY OBEKRINTEEOAKHTA
2R UGG 60 2 BRI B 2 & B8 U (B 6 - RiE,
2022), ZOHKkEFL ML 2 AREBIIRET S (G
5, 20215 AEBP - HEM, 2024). AEFRIZHB VTS IO
g H O ARRMIZIZ S < Rk Liz/20, 8 AF
AR O KRR CORE RPN D a5z D&
Ezohb. 8 APaIc B L 72 KRRIFIGIC B C 3 R
HERDBE 72013, 4 3 H A L2 OpEINEIHE —KT
b0 FEZoN5. INORTOREETIE, BEEERROE
IR g ApAIcE— 2 I0E T2 2 el Eh T3
(KH 5, 2021). 512, 4 3 H 4 LV idmd F< S
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T AUNARFEA NS LA THE I LAVREINA TS
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FRIBIG N ORE F U L D RERDN L < - 2B E
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B E D PRI 2 LELR D 5.
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Dorman et al., 2020). FEEOKA * 4 Tld, &L DR
it R0 7 7] 5 1 PR 0D B B 355 Py D AP AE 23 e A IS i B % T E
FTZENWEIN TS (Bl 20105 )11 S, 2024). &
i 2 FO A & & A R K RRIE R AT 04 Bt 7 &
OFEFRBRN EREHR EOBBRERETTE 2T, &b
RS AR TS REIC A E A 6N 5.

i £

A3 H ALY EREERINY B A LT DOKFREYIZE
JARAERICEEE KT TRRBEREWE 22T 5720,
2022 4, 2023 A1 LI IR O BEKRREE T3 < WHD L
72 2 FEOMA R RO FE R E A F~FF (11 A~4 A)
DR, F, REXmE OBREMII Lz 2 OHE,
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