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Morphological characteristics and determination of
Meroctena tullalis larval instars

Li Xiaomin, LiuJun’ang, Ouyang Bowen, Dong Wentong, Zhou Bin, Zhou Guoying

(Hunan Provincial Key Laboratory for Control of Forest Diseases and Pests ; Key Laboratory of
Cultivation and Protection for Non-wood Forest Trees of Ministry of Education , Central

South University of Forestry and Technology. Changsha 410004, China)

Abstract Meroctena tullalis is one of the most important pests which harm Homalium hainanense Gagnep and it
is very important to determine the instars of the larva and morphological characters. Here we made a detailed
study on the morphological characters, the habit of each developmental stage and the life history of M. tullalis.
Through laboratory determination combined with field investigation, the three variables were head length, head
width and body length, and the data were analyzed by SPSS 19.0 combined with the Dyar’s rule and linear regres-
sion to design a reliable method for determining the instars of an individual larva. The results indicated that, as
the larvae grew, the body color gradually changed from light green to deep green, and the head color progressive-
ly deepened and finally became redish-brown and deep color in the middle. Statistical analysis of the body meas-
urements showed that the head capsule width was the most important indicator of larval instars, and the natural
logarithm of the means of the head capsule width was significantly correlated with the instar number (y=0.181 6x—
0.602 3,R*=0.999 1). The head length and body length distribution fitted the Dyar’s law. However, due to the
lack of obvious peaks, they could only used as the auxiliary indices for determining larval instars. This study de-
scribed the biological characteristics of this insect and identified the best way for determination of larval instars,
which may provide crucial information for developing control and prevention strategies.
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Fig. 1 The three variables measured for separating instars of

Meroctena tullalis larvae
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Fig. 2 Morphological characters of Meroctena tullalis
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Table 1 Life history of Meroctena tullalis in Chengmai, Hainan Province
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Table 2 Measurements of three variables separating larval instars of Meroctena tullalis

febr 4hHUR REAE Sk 72 i/ mm F-#{H + SE/mm AR R A Brooks 5% Crosby #5%(
Variable Instar Sample size Range Mean=+SE Variable coefficient  Brooks’ ratio  Crosby’s ratio
Y1 1 129 0. 28~0. 49 (0. 393 140. 004 22)e 0.119 3
2 119 0.47~0. 76 (0. 612 94-0. 005 04)d 0. 089 6 1. 559
3 105 0. 85~1. 20 (0. 977 840. 006 11)c 0.063 9 1.595 0.023
4 101 1.33~1.73 (1. 478 940. 007 66)b 0.049 0 1.512 —0. 052
5 98 1.92~2. 42 (2. 234 740. 008 94)a 0. 040 2 1. 511 —0. 001
Y2 1 129 0. 27~0. 46 (0. 374 140. 003 96)e 0.117 9
2 119 0.45~0.72 (0. 574 640. 003 98)d 0.075 5 1. 536
3 105 0.71~1.12 (0. 904 840. 005 91)c 0. 066 9 1. 575 0. 025
4 101 1. 22~1.55 (1. 334 140. 006 47)b 0.045 9 1. 474 —0. 063
5 98 1. 80~2. 17 (1. 985 840. 005 95)a 0.030 1 1. 488 —0. 009
Y3 1 129 2.53~4.98 (3. 699 240. 059 21)e 0.169 3
2 119 4. 80~9. 80 (6. 479 840. 133 98)d 0.212 8 1. 751
3 105 8.22~14.63  (10.554 0+£0. 134 68)c 0.128 2 1. 628 —0.070
4 101 14.01~23. 76 (16. 981 0£0. 200 94)b 0.120 1 1. 609 —0.012
5 98 22.41~33. 86 (27.688 0£0. 255 77)a 0.092 8 1. 631 0.013
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Y1:Head capsule length; Y2: Head capsule width; Y3: Body length; The lowercase letters in the same column indicate significant difference

at 0. 05 level.
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Fig. 3 Frequency distribution of the head capsule length (a), head capsule width (b) and body length(c) in Meroctena tullalis
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Table 3 Regression between larval instar numbers and morphological variables for determining the larval instars of Meroctena tullalis

2 e A AR [ ) 75 [ 2 %% (R*)

Morphological variable Fitted model Regression equation Regression coefficient
sLk IR Quadratic y=0. 373—0. 058x+0. 08522 0. 995
Head capsule length =¥k Cubic y=0. 231 6+0. 1442+0. 00822 +0. 009x* 0. 995
8% Exponential y=0. 254 9e- 137 6« 0. 991
K Increase y= (0. 437 6z—1. 366) 0. 991
SL 5% K Quadratic y=0.336—0. 272x+0. 07122 0. 995
Head capsule width =¥k Cubic y=0. 217 9+0. 1412+0. 00622 +0. 007> 0. 996
8% Exponential y=0. 2480 422 0. 992
K Increase y= (0. 420z—1, 396) 0. 992
K IR Quadratic y=4.595—1. 921x+1. 29522 0. 980
Body length =K Cubic ¥y=0. 467-+3. 9082 —0. 93622 +-0. 2487 0. 981
8% Exponential y=2. 2650 503« 0. 979
K Increase = 0. 817 5+0.502 8z) 0. 979
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Fig. 4 Regression relationships between the natural
logarithm of the means of the head capsule width, head
capsule length and body length of all instars of

Meroctena tullalis larvae and the instar numbers
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