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Determination of larval instars of citrus long-horned beetle

Anoplophora chinensis (Coleoptera: Cerambycidae)

ZHANG HaiBin' > WANG Jian-Wei’ ZHU Xiao¥eng® CHEN Xue-Xin'™
(1. Institute of Insect Sciences Zhejiang University Hangzhou 310029 China;
2. Huzhou Entry-Exit Inspection and Quarantine Bureau Huzhou 313000 China;
3. Zhejiang Entry-Exit Inspection and Quarantine Bureau Hangzhou 310000 China)

Abstract Nine morphological structures of larvae of the citrus long-horned beetle Anoplophora chinensis (Forster)
(Coleoptera: Cerambycidae) were measured and analyzed statistically. The results indicate that the larval stage can be
divided into five instars for which forehead width is the best indicator followed by mandible length and mandible width.
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Table 1 Measurements and statistics of nine morphological structures of Anoplophora chinensis
Brooks
Crosby
Morphological Class Mean Number of Coefficient Crosbys
Instar Brooks’
structures limits + SE samples  of variation ) ratio
ratio
A 1 2.6232 ~2.7782 2.6850 £0.0194a 7 0.0191
2 2.8062 ~3.0056 2.9078 +0. 0126b 24 0.0212 1. 0830
3 3.0414 ~3.2095 3.1295 +0.0121¢ 22 0.0181 1.0762 -0.0062
4 3.2553 ~3.3979 3.3199 +0.0054d 55 0.0121 1. 0608 -0.0143
B 1 2.8451 ~2.9777 2.8967 +0.0157a 7 0.0144
2 3.0212 ~3.1235 3.0756 = 0. 0080b 15 0.0101 1.0618
3 3. 1455 ~3.2788 3.2121 +0. 0100¢ 15 0.0119 1. 0444 -0.0164
4 3.3010 ~3.4393 3.3728 +0.0107d 15 0.0123 1. 0500 0. 0054
5 3.4492 ~ 3. 6335 3.5431 +0. 0055¢ 56 0.0117 1. 0501 0. 0005
C 1 3.1024 ~3.2201 3.1665 +0.0161a 6 0.0124
2 3.2553 ~3.4442 3.3526 +0.0116b 27 0.0180 0. 9445
3 3.4861 ~ 3. 6435 3.5595 +0. 0106¢ 18 0.0127 0.9419 -0.0028
4 3. 6484 ~3. 8808 3.7821 +0.0081d 57 0.0162 0.9411 -0. 0008
D 1 2.5315 ~2.6990 2.6515 £0.0157a 0.0156
2 2.7482 ~2. 8261 2.7774 £0.0106b 0.0101 1. 0475
3 2.8388 ~3.1024 2.9581 +0. 0144c¢ 25 0.0242 1. 0651 0.0168
4 3. 1235 ~3.2304 3. 1635 +0.0083d 14 0. 0098 1. 0694 0. 0041
5 3.2455 ~3.3979 3.3187 +0. 0056e 55 0.0126 1. 0491 -0.0190
E 1 2.3424 ~2.4914 2.4220 £0.0187a 7 0. 0205
2 2.5185 ~2.6435 2.5900 +0.0113b 14 0.0163 1. 0693
3 2.6721 ~2.8195 2.7385 £0.0123¢ 17 0.0184 1. 0574 -0.0112
4 2.8573 ~2.9344 2.8911 +0. 0064d 12 0. 0077 1. 0557 -0.0015
5 2.9590 ~3. 1931 3.0633 +0.0067e 58 0.0168 1. 0595 0. 0036
F 1 1.6990 ~ 1. 6990 1. 6990 +0. 0000a 6 0
2 1.8451 ~ 1. 8451 1. 8451 +0. 0000b 0 1. 0860
3 1.9031 ~2.0792 1.9881 +0.0112¢ 27 0.0293 1.0775 -0.0078
4 2.1139 ~2.2788 2.1853 +0.0123d 22 0. 0265 1. 0992 0. 0201
5 2.3010 ~2.4771 2.3682 +0.0079%¢ 48 0. 0231 1. 0837 -0.0141
G 1 1.6990 ~2. 0414 1. 9045 +0. 0325a 8 0.0748
2 2.1139 ~2.4914 2.1838 +0.0171b 21 0. 0425 1. 2647
3 2.5051 ~2.7853 2.3778 +0. 0064c 26 0.0323 1. 1394 -0.0991
4 2.8129 ~ 3. 0693 2.5669 +0.0072d 53 0. 0227 1.1135 -0.0228
H 1 1.6990 ~2.0414 1.9045 +0. 0325a 15 0. 0661
2 2.0792 ~2.3424 2.1838 +0.0171b 26 0. 0400 1. 1466
3 2.3617 ~2.3979 2.3778 +0. 0064 ¢ 9 0. 0080 1. 0889 -0.0504
4 2.4624 ~2.7101 2.5669 +0.0072d 58 0.0213 1.0795 -0.0086
I 1 1.6990 ~ 1. 8451 1.7826 +0.0123a 19 0. 0300
2 1.9031 ~2.0792 1.9708 +0. 0088h 38 0.0274 1. 1055
3 2.1139 ~2.2553 2.1678 +0. 0050¢ 51 0.0165 1. 1000 -0.0051
LSD (a= 0.05).

and followed by different letters indicate significantly different at 0. 05 level by Fisher LSD test.
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Table 2 R2 and the linear formula of larval instars

and nine morphological structures of

Anoplophora chinensis

R’
Morphological Regression Regression
structures equation coefficient
A Y= —11.142 +4.542X 0. 945
B Y= -16.494 +6. 060X 0.967
C Y=~ —12.689 +4.400X 0.930
D Y= -13.214 +7.346X 0.952
E Y=~ -13.358 +5.980X 0. 954
F Y= -7.591 +5.300X 0.934
G Y= -4.152 +2.762X 0.931
~ —7.225 +4.328X 0.909
1 Y= -7.257 +4.705X 0.910
Dyar
(
2005 ; Johnson and Williamson 2006 ;
2006 ; 2008) . 9
3
9
10
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