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Using quantitative analysis of external morphological characteristics
to distinguish larval instars of Parapoynx crisonalis
(Walker) (Lepidoptera: Crambidae)

CHEN Qi*? XIA Xi-Ju' HUANG Jian-Bin* MALi*? WANG Xing"?
(1. College of Plant Protection, Hunan Agricultural University, Changsha 410128, China; 2. Hunan Provincial Key Laboratory for
Biology and Control of Plant Diseases and Insect Pests, Hunan Agricultural University, Changsha 410128, China)

Abstract [Objectives] To establish a method to determine the larval instars of Parapoynx crisonalis (Walker, 1859) and
thereby improve the accuracy of monitoring this pest in the field. [Methods] Four larval morphological variables, including
head capsule width, distance between the compound eyes, body width, and body length, were measured. Based on frequency
analysis and frequency histograms, Crosby’s law and linear regression analysis were used to choose the best morphological
criteria for distinguishing larval instars. [Results] Head capsule width was the optimal criterion for distinguishing instars,
since its mean coefficient of variation and Crosby ratio were the smaller than al other indices. On this basis, P. crisonalis has
five instars. The average head capsule widths of 1% to 5" instar larvae were (0.2493+0.0053), (0.3454+0.0018), (0.5079+
0.0031), (0.7419+0.0190) and (1.1287+0.0369) mm, respectively. [Conclusion] Head capsule width is the best morphological
criterion for distinguishing the instars of P. crisonalis, followed by the distance between the compound eyes.
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Fig. 1 Frequency distribution of head capsule width (A), distance between the compound eyes (B),
body width (C) and body length (D) of Parapoynx crisonalis
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Tablel Measurementsand statisticsfor four mor phologic constructs of Parapoynx crisonalislarvae

mm Brooks Croshy
Variable Instar Numbersof samples MeantSD  Coefficient of variation Brooksindex Crosby index
1 67 0.2494+0.0052 0.0200 - -
Head capsulewidth 66 0.3454+0.0019 0.0054 1.3852 -
3 78 0.5079+0.0031 0.0061 1.4700 0.0612
4 89 0.7421+0.0189 0.0255 1.4611 - 0.0060
5 78 1.1277+0.0370 0.0328 15197 0.0401
1 67 0.1638+0.0106 0.0648 - -
E;%ﬁgﬁigity"‘fe” the 5 66 0.2380+0.0133 0.0560 1.4524 -
3 78 0.3789+0.0304 0.0803 1.5024 0.0964
4 89 0.5533+0.0391 0.0707 1.4601 - 0.0830
5 78 0.8866+0.0575 0.0649 1.6024 0.0975
Body width 1 67 0.2719+0.0103 0.0377 - -
2 66 0.4316+0.0100 0.0231 1.5875 -
3 78 0.7010+0.1034 0.1474 1.6243 0.0232
4 89 0.9660+0.0855 0.0885 1.3781 - 0.1516
5 78 1.7924+0.2962 0.1652 1.8555 0.3465
1 67 1.2231+0.1163 0.0945 - -
Body length 2 66 2.8123+0.1788 0.0636 2.2853 -
3 78 3.6986+0.4435 0.1199 1.3152 - 0.4245
4 89 5.9485+1.1265 0.1894 1.6083 0.2230
5 78 13.1571+1.9444 0.1478 2.2118 0.3752
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Table2 Regression equation and coefficient of four morphological structures of Parapoynx crisonalis larvae

2 95% 95% confidence limit
(R b
. . Coefficient . 2
Mcs)trphczloglcal Fitted model Regr;ce_smn determination Sigrluflclance 1 2nd 3 4 5
ructures equation (R) e astinstar [ So- 3rdinstar 4th inster thinster
Linear y;=0.2153x— 0.9372 0.007 0.2481- 0.3450- 0.5072- 0.7381- 1.1193-
Head capsule 0.0515 0.2507 0.3459 0.5086 0.7461 1.1361
width
Linear Yy,=0.1761x— 0.9311 0.008 0.1612- 0.2347- 0.3719- 0.5450- 0.8735-
Distance 0.0841 0.1665 0.2413 0.3859 0.5615 0.8996
between the
compound eye
Linear Yy3=0.3575x— 0.893 0.015 0.2693- 0.4291- 0.6774- 0.9479- 1.7253-
Body width 0.024 0.2744 0.4340 0.7246 0.9841 1.8596
Linear Yy;=2.7004x— 0.8333 0.031 1.2018- 2.7680- 3.5974- 5.7099- 12.7162-
Body length 2.7333 1.2594 2.8564 37998 6.1872 13.5981
V1 Head capsule width (mm) vy, Distance between the compound eyes (mm) ys Body width (mm)
Ya Body length (mm) X Instar.
3 itig
SEHk (References)
Chen FQ, Song SM, Wu CS, 2006. A review of the genus Parapoynx
Hubner in China (Lepidoptera: Pyraidae: Acentropinag). Aquatic
Insects, 28(4): 291-303.
2012 Craig DA, 1975. The larvae of Tahitian Simuliidae (Diptera:

Nematocera). Journal of Medical Entomology, 12(4): 463-476.
Dyar AH, Rhinebeck NY, 1890. The number of molts of

Holcocerus vicarius Walker

lepidopterous larvae. Psyche: A Journal of Entomology, (5):
420-422.

Loerch CR, Camreon EA, 1983. Determination of larval instars of
the bronze birch borer, Agrilus anxius (Coleoptera: Buprestidae).
Annals of the Entomological Society of America, 76(6): 948—
952.

McDonad G, Smith IR, Shelden GP, 1977. Identification of instars
of Culex annulirostris Skuse (Diptera: Culicidag). Journal of the
Australian Entomological Society, 16(4): 359-360.

Regier JC, Mitter C, Solis M, Hayden JE, Landry B, Nuss M,
Simonsen TJ, Yen SH, Zwick A, Cummings MP, 2012. A
molecular phylogeny for the pyraloid moths (Lepidoptera:
Pyraloidea) and its implications for higher-level classification.
Systematic Entomology, 37(4): 635-656.

Huang GH, Li JH, 2013. Color Handbook of Insect Pests of Aquatic



- 914 -

Chinese Journal of Applied Entomology 53

Vegetables in China. Wuhan: Hubei Science and Technology
Press. 109-111. [ , , 2013.
.109-111]

Luo LZ, Liu DH, Zhang L, 2008. Determination of food
consumption, head width, body length, and body weight of the
larvae of the meadow moth, Loxostege sticticalis. Plant Protection,
34(6): 32-36. [ , , , 2008.

, 34(6): 32-36.]

Lian MX, Zhang YP, 2011. The ingestion and defecation of the
Dendrolimus suffuscus illustratus larvae. Chinese Journal of
Applied Entomology, 48(4): 982-985. [ , , 2011

, 48(4):
982-985)

Wang XY, Yang ZQ, Tang YL, Jiang J, Gao Chun, Liu YC, Zhang
XW, 2010. Parasitism of Sclerodennus pupariae (Hymenoptera:
Bethylidae) on the young larvae of Massicus raddei (Coleoptera:
Cerambycidae). Acta Entomologica Snica, 53(6): 675-682. [

, 2010.

’ 1 ’ ’ ’ ’

53(6): 675-682.]

Wang H, Liu YY, Wang X, 2013. Morphologica characteristics of
Parapoynx crisonalis (Walker, 1859) (Lepidoptera: Crambidag)
and its control countermeasures. Journal of Changjiang Vegetables,
27(18): 107-109. [ , , 2013.

, 27(18): 107-109.]
Wei SJ, Zheng HH, HuangFu WG, Shi ZH, Chen XX, 2006.

Division of larval instars of the citrus borer, Agrilus auriventris

Saunders (Coleoptera: Buprestidae). Acta Entomologica Snica,
49(2): 302-309. [ , , ) ) '
2006. . ,49(2): 302-309.]
Yang ZQ, Li ML, Lel Q, Wang XY, 2012. Effects of temperature on
development and reproduction of Dastarcus helophoroides
(Coleoptera: Bothrideridae). Chinese Journal of Biological Control,
28(1): 9-14. [ , 2012.
,28(1): 9-14]
Yang MH, Zhang JT, Zong SX, Luo YQ, Niu HL, Zhang B, 2012.

Determination of the larval instar number of the carpenter moth

Holcocerus vicarius (L epidoptera: Cossidae). Acta Entomologica
Snica, 55(6): 710-718. [ , , , )

, , 2012. , 55(6):
710-718]

You P, 2005. Aquatic Lepidoptera: Nymphulinae (Pyralidag). Chinese
Bulletin of Entomology, 42(5): 595-598. [ , 2005.

—_— . , 42(5): 595- 598.]

Zhang HB, Wang JW, Zhu XF, Chen XX, 2011. Determination of
larval instars of citrus long-horned beetle, Anoplophora chinensis
(Coleoptera: Cerambycidag). Chinese Journal of Applied Entomology,
48(3): 688-694. [ , , , , 2011.

, 48(3): 688-694.]

Zong SX, Luo YQ, Xv ZC, Wang T, 2006. Prelimibary study on
different larval instars of seabuckthorn carpenter moth,
Holcocerus hippophaecdus. Chinese Bulletin of Entomology,
43(5): 626-631. [ , , , , 2006.

, 43(5): 626631



