PRESR BRI 2026, 48 (2): 637-644 http: //hjkexb. alljournals. net 2%
Journal of Environmental Entomology doi:10.3969/j. issn. 1674 — 0858. 2026. 02. 32 I

WA, fUSE0T, XE, DR, FHUIA. WS RAMIRER AR EGE [ 1] FEER AU, 2026, 48 (2): 637-644. SHANG Ying-Jie, NI
Mei-Hong, LIU Rui, MA Jun, JIANG Ming-Xing. Improvement of quarantine techniques for detecting early-stage Callosobruchus maculatus Fabricius
[ J 1. Journal of Environmental Entomology, 2026, 48 (2): 637-644.

0 40 = &R 4 HA 46 72 50 AR By B idt

MAgE, ek, N g, T R’ EBEHE"
(1. W R 2 B B0 I A L A R SR Al S Hh 2 T A5 S0 2 A VT 48 VRt A 2 5 P 25 T A S22, ed 3100585
2. MR AR, TN 5106232)

HE: [BR] WE T 420 E IRt E A RO R E A, TR E Mg 2% 4, HiRAa £
BRI, (RLERT I AR . R A AR AN R, T SRR L WA O, B B AR ik
Gy FHORK o AWFFCE XTI TR ORI NaCLIA ) A0 I v ok 55 R B T ORI LA TR A« O AS DU 5 i e 2k
B, PLA 80T G 4l HU R BE AR A I vk, R R R PR A S A . (5 PR T il ) bR TR TR A AN
NaCl AT CaCL W BV R AR, LI e R A S s IR AR o . BiRE . 300, &, JEME TS Ry
ULEERL, 43R AR IR 80 1% . 5%. 10% . 20% 4 Fhifk BEVE MBI, e EEAS R B 0 isf (Rl A6 8, 0 4% Ak B T
F UGG G IR I . [E5R]T SR 1.35 g/em® (8 CaClL R NI 2R R 38, MRS 4l B A A6 3 ELA B
SAEE, DR AR A A T A R R A SRS 24 h A ()M RE 3R 80 VA RO U T DR A — E PRI
R, AEEYE L5 R SR AR S RTINS 5 23R 5% B 4 hs , S S MBI 80%~85% YNRiliis, #
GMAT N 60% AT, (AJEWE T FAU35%, (4518 R 1.35 glem’ 1 CaCl, i REVE BRI — Rl B DU 5 4
4 R E TR RSO, S% kiR (R4 h) WIXHEINSEE | Bis AU S E SRR3R W2

AR OEA S AT AY UL T R AR S

KW KIEEOR; WG S; AR EREE; BRI, DORITER

FESES: Q968.1 XERARIRAD: A XEHS: 1674-0858 (2026) 02-0637-08

Improvement of quarantine techniques for detecting early-stage

Callosobruchus maculatus Fabricius
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Hangzhou 310058, China; 2. Technology Center of Guangzhou Customs, Guangzhou 510623, China)
Abstract: [Aim] Callosobruchus maculatus Fabricius is a quarantine pest for imported plants and
agricultural plants in China, posing a severe threat to the safety of stored beans. Despite the availability of
various detection methods, they are insufficient in terms of detection accuracy and operational simplicity,
and they focus only on larvae, pupae, and adults, lacking a detection method for eggs, which can lead to
missed identifications. This study addresses the issue of lightly infested beans failing to float in the
conventional flotation method (using saturated NaCl solution), and the absence of an effective egg detection
method. We aimed to optimize the quarantine detection methods for larvae and eggs of C. maculatus and

provide support for improving quarantine accuracy. [Methods] The flotation characteristics of mung
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beans were compared in saturated NaCl and CaCl, solutions to determine the optimal detection solution and
concentration. Meanwhile, five common types of beans (mung beans, peas, soybeans, broad beans, and
chickpeas) were selected and immersed in 1%, 5%, 10%, and 20% Tween 80 solutions, and different
soaking time gradients were set to compare the elution rates of C. maculatus eggs from the grain surface of
each treatment group. [Results] Using a 1.35 g/em® CaCl, solution enhanced detection rates, particularly
for early—instar larvae, advancing the earliest detection time to 24 hours after initial larval infestation.
Furthermore, all concentrations of Tween 80 solution demonstrated certain efficiency, but the elution rates
varied with bean type and immersion duration. Specifically, after 4 hours of immersion in 5% Tween, 80%~
85% of egg masses detached from mung beans and peas, approximately 60% from soybeans and broad
beans, but only 35% from chickpeas. [Conclusion] These findings suggested that floating beans in a
1.35 g/em’ CaCl, solution was an effective method for detecting mung beans lightly infested by C.
maculatus larvae, while 5% Tween (immersion for 4 hours) was more effective for detecting eggs of C.
maculatus on mung beans and peas. The research results provided valuable insights for optimizing current
quarantine techniques for C. maculatus.
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Fig. 1 Proportion of Callosobruchus maculatus at different developmental stages in mung beans across different days of development
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Fig. 2 Proportion of Callosobruchus maculatus at different developmental stages in mung beans that floated in NaCl solution (A) and

CaCl, solution (B)
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Table 1 Relationship analysis between elution rates of Callosobruchus maculatus eggs on various beans and treatment durations in

Tween 80 solutions of different concentrations

GES K 1% M 80 5% i 80 10% i 80 209 Nt 80
Bean 1% Tween 80 1% Tween 80 1% Tween 80 1% Tween 80
species  df H P df H P df H P df H P df H P

3 13.380 0.004" 3 14.266 0.003" 3 15.824 0.001" 3 16.701 <0.001” 3 13.962 0.003"
Mung beans

3 7.257 0.004° 3 15424 <0.001" 3 13.738 0.003° 3 15.013 0.002' 3 10.817 0.013°
Green pea
o 3 10.829 0.013° 3 9942 0.019 3 12.054 0.007° 3 8756 0.033" 3 12.813 0.005
Soybean

3 5116 0.164 3 15969 0.001" 3 14476 0.002° 3 10.245 0.017 3 8.022 0.046
Broad bean

. 3 14.814 0.003 3 15.171 0.002 39998 0.019 3 9772 0.021° 3 10913 0.012°

Chickpea

R 0 R AE 0.05 A1 0.001 K E 2 FHCE 2 (Kruskal-Wallis test) o 3¢ 2 Al . Note: “ and ™ indicated significant
differences at the 0.05 and 0.001 levels, respectively (Kruskal-Wallis test). Same to Table 2.

FR2 AEFELIMMAENE S PAE—ERKERHHEL G SRR KRERNXRST
Table 2 Relationship analysis between elution rates of Callosobruchus maculatus eggs on various beans and Tween 80 concentrations

after specified treatment durations

AT h Ab3E2 h LhFE3 h Qb3 4 h
=
R 1 h after treatment 2 h after treatment 3 h after treatment 4 h after treatment
Bean species
df H P df H P df H P df H P
2§ 57 Mung beans 4 13.030 0.011° 4 11.553 0.021° 4 13.594  0.009" 4 15.009 0.005"
Bi & Green pea 4 7.140 0.129 4 15.341 0.004" 4 16.974  0.002° 4 16.831 0.002"
# . Soybean 4 11.616 0.020 4 12.038 0.017" 4 12.883  0.012° 4 14.588 0.006"
#% & Broad bean 4 14572  0.006 4 17.080 0.002" 4 16.248  0.003" 4 19.209  <0.001™
JEE & Chickpea 4 10910 0.028" 4 10.104 0.039" 4 8.498 0.075 4 8.278 0.082
3 i 5itie A 25 A A ORI 24 b L X T T
CERMRCE . PR AR Y B R A E R X,
AP SR EATI B L B R T 2o TE SO AT SEt, BR T 4 ik w BB
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O3 1~2 0 4l U ORI SE R R Gk, X 1 H iR 4l B, EMEC o) dik a8 — e B, Ik
Hu = Y 1 2 ORI RE IS B 40% H K A, R S5 T SRS R T R A0S, R B i
K HZ R BE ) CaCL SR, PTRE DU G G246 H ] Wi B, FEURAM: . AN TS
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