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| dentifying damage inflicted by Halyomorpha halys on kiwifruit crops
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Abstract [Objectives] To clarify the characteristics of damage to kiwifruit caused by Halyomorpha halys Stal, a stink bug
that is an increasingly important pest of kiwifruit crops but which leaves no obvious signs of damage on the surface of
kiwifruit. [Methods] We used exclosures to study the type of damage inflicted by H. halys on kiwifruit at different stages of
growth. [Results] All kiwifruit examined were measured and peeled to check for damage when they were harvested.
Hygrophanous spots were the main kind damage observed, most (94.39%) kiwifruit had green spots, some had both green and
white spots (4.90%) and a few (0.71%) had only white spots. These spots could occur anywhere on the fruit. The incidence of
H. halys damage was 100% in June and July and the intensity of damage was most severe in July (26.00 spot/fruit). There was
no significant difference in the length, width, weight, firmness, sugar content or dry matter content of damaged and undamaged
kiwifruit. Damaged postharvest kiwifruit typically had white spongy spots, which gradually expanded becoming flocculent,

rotting tissue. Intact kiwifruit underwent no obvious change over the same period of time. [Conclusion] H. halys can damage
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kiwifruit anytime between fruit set and harvest. The main growth stage (July) was the most susceptible to damage which

shortens the storage period and shelf-life of harvested kiwifruit.

Key words Halyomorpha halys; kiwifruit; damaged characteristics; damaged level; quality; storage period
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Fig. 2 Thecharacteristics of damaged kiwifruit in different growth stages caused by Halyomorpha halys
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A. Fruit was damaged in May; B. Fruit was damaged in June; C. Fruit was damaged in July; D. Fruit was damaged in August;
E. Fruit was damaged in September; F. Fruit was damaged in October. The red circles show the characteristics of damage.
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Table2 The percentage of damaged kiwifruit on different growth stages caused by Halyomorpha halys
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Fig. 3 Theincidence of damaged Kiwifruit in

different growth stages
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Table3 The quality of intact and damaged kiwifruit from different development stagestested at postharvest

bt parameters I 5 6 J1 i 8 J1 9J1 10 A
Control May June July August September October
cm ) Length (cm) 6.10+£0.10ab  5.80+0.08ab 5.88+0.13ab  5.69+0. 5.84+0.09ab  5.68+0.11al 37+0.13a
£ (em) h (cm) 6.10+0.10ab 5.80+0.08ab 5.88+0.13ab 69+0.11b 84+0.09ab 68+0.11ab  6.37+0.13

P& (cm) Width (cm)  5.21+0.06b
& (g) Weight (g)

5.19+0.06b  5.24+0.08ab  4.99+0.08b  5.16+0.06b  5.11+0.06b

86.98+3.02ab 80.08+2.22ab 84.73+£3.82ab 75.03+3.28b 80.43+2.95ab 75.85+2.62ab 97.64+3.99a

5.65+0.17a

M EE (kef) 7.40+0.15ab  7.36+0.15ab 8.00+0.14a 7.38+0.14ab  6.99+0.24b  6.78+0.37b 7.36+0.18ab
Firmness of belly (kgf)

WEEE ( Brix ) 5.914£0.07a  6.85+1.14a  5.80+0.09a  6.01+£0.07a 6.68+0.40a  5.89+0.20a  6.08+0.13a
Sugar of flower end

(Brix)

TYFE&EE (%) 16.15+0.15a 15.99+0.37a 16.39+0.16a 16.67+0.17a 16.98+0.58a 17.48+0.60a 17.08+0.61a

Dry content (%)
TR P E bR, RATER SR A /NG FREFROR S HEARTEAN R H 0 2 [0 22 57 2% ( ANOVA, P<0.05 ),

Data in the table are the mean + SE, and followed by the different small letters in the same row indicate significant
differences of parameters between different months (ANOVA, P<0.05).
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E6 RUEBBRHRREIMNZEERKMEFMNEENZEERNTH
Fig. 6 The damaged characteristics and development of postharvest kiwifruit caused by Halyomorpha halys
T-0. TERRBERESZ U RAG A A PRAT RS ( FNEHFARRA ) T-7. TERRBRk 2 E 5 7 KA AL AT R 5 ( e 20K
BE); T-14. TERRBRESZ FHES 14 KA A AL FRAUR ST ( HEOBAZRTE ); T-21. TERRBARSZ H 5 21 KA A b BT RS
(I EUREE ); T-28. TERRIERESZ F 4 28 KA AL PRAUIR L (JERSIR ); T-38. 1ERRAEREZ E 4 38 Kih#r
AREBZLRST (JERSIR )3 C-0. FERRIEBESE & U KA X IRALRSE (BRI ); C-28. TERRMEDESZ H 45 28 K
oA BRZHSR L (T2 HAEIR )3 C-38. TEARMEBESZ 2R 38 KA A X IZH SRS (Tes2 FAEIR )

T-0. The treatment kiwifruit checked at the test day (white spongy spot); T-7. The treatment kiwifruit checked at day 7
(white spongy flocculent spot); T-14. The treatment kiwifruit checked at day 14 (white spongy flocculent spot);
T-21. The treatment kiwifruit checked at day 21 (white spongy flocculent spot); T-28. The treatment kiwifruit
checked at day 28 (rotten spot); T-38. The treatment kiwifruit checked at day 38 (rotten spot); C-0. The control
kiwifruit checked at the test day (no symptom); C-28. The control kiwifruit checked at day 28 (no symptom);
C-38. The control kiwifruit checked at day 38 (no symptom).
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DL Ak B 52 Z UG 0 O 3, 32 AR AR
REZ, AB5E rh bt SR SR I TR A BG 32
BB RS A o T 2% S s o R A 3 RS
(A A 2R S 2 B — g R B AT R 2 2
( Andreadis etal., 2018; Laraetal., 2018 ), X
— 25 ] R SR A5 v 0 R S8 AR A TP TE T P
Barbr, i ST i s i e i 1 R A A
O EE XA RE T 2 HTHRGE I 2 AT 3B
20% ARG BE 7 T D 2 A B e (R B SE
2014 ), MEpkZ s FE S, AR
HAZFIAR RZ SR, FEOCREH, i
PRGN Z Z G TE B IR 5 i Ak SR
WA R X AT 0, BB M ERKFER
sk, X5 Leskey 55 (2012) 7ESFR AWk b
A ARHE I FIE O3 K, Joie g MR
S B I ) S R S R WU SR R
o 5 it e SR S 37 B AR A R
X T ARG ) B R R G B G, B Z2 A
EHISS &, e 5 D ASeEAE 8] = &)
W, B OP I 25 A e 0 A A T A BTG ©
A B 5% 3 I BRL 0 B IE S R I A% B I I B e
Trissolcus japonicus Ashmead Fl H 7S - i /)N i
Anastatus japonicus Ashmead ¥JREM% i 254 fin [
H 2543 (Mietal., 2021), 6-8 H L5 vk
WERk ) R F AR, FLULATOR 25 AR AR A
KA NE (ZBE#RFE, 2020 ), HLELZ IR
AR [, SR HIE B R IE A E N R SR T
8= N E e8| = R L =y € [ A S ke 23 B 5
IG5 0 05 X b B85 ( Short et al., 2017 ). IH4h,
AT DA S I s SR AR R A 1) T P, SR EBURE VL 1) B
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TR D AR E . A R R B AR A s
FREEXT b2 2570 B A Rk ( Leskey et al., 2014 ),
H# 5 %G )= T E =R S H 6 )
(Costietal., 2017 ), FHILRHMAEMAER, 76
75 0 U 3 T B4 37 T O 8 A 3R ( Weber
etal., 2017), SERHHE T EKAREBL
PIFREE, SRR AT RLIH A YR AF HH (1] 45 3 45 1) 5K
i, BRI E R

Bt A PTACARRI R 2 B b S S v e {1t
R
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