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Determination of the larval instars of Athetis lepigone (Moschler)

LI Zhao-Bo'™ LI Jing-Wen' ZHAO Nan?> YU Yi' ZHANG An-Sheng'
ZHAI Yi-Fan' LI Li-Li"™

(1. Key Laboratory for Plant Virology of Shandong, Institute of Plant Protection, Shandong Academy of Agricultural Sciences,
Jinan 250100, China; 2. Laizhou Municipal Bureau of Agriculture, Laizhou 261400, China)

Abstract [Objectives] Athetis lepigone (Moschler) (Lepidoptera: Noctuidae) was first discovered in China in a summer
maize field in Hebei Province in 2005 July. The range of 4. /lepigone in China has expanded in recent years and the species is
causing progressively more damage. Development of scientific control strategy for this pest is therefore timely. Determination
of the larval instars and stadia is an important foundation for pest forecasting and the development of an effective control
strategy. [Methods] Instars of A. lepigone were studied by measuring head capsule width, body length and body weight. A
frequency distribution analysis and the Dyar’s rule were used to determine the number of larval instars, which was tested using
Crosby’s growth rule and linear regression. [Results] We found that the larvae of A. lepigone could separated by head
capsule width into 5 instars, and that the range of head capsule width from the 1st to 5th instar was 0.50-0.62, 0.64-0.76,
0.82-0.94, 1.00-1.12, and 1.24-1.40 mm, respectively. Larvae could be separated into 4 groups on the basis of body length, the
range of each group being 2.00-6.50, 7.50-12.50, 14.50-17.50, and 18.50-23.00 mm. However, our practical observations
indicate that the larval body length of the Ist to 5th instar ranged from 1.96-3.60, 2.78-4.10, 3.98-6.20, 5.38-12.48, and
14.06-22.96 mm, respectively. The range of larvae body weight from the Ist to 5th instar was <0.0001, 0.0003-0.0009,
0.0005-0.0036, 0.0027-0.0240, and 0.0337-0.1332 g. [Conclusion] The results indicate that head capsule width can be used

for the separation of instars, and that the larvae of 4. lepigone have 5 instars. The relationship between head capsule width (y)
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and instar (x) can be described by the linear regression equation: y=0.4579¢%212!* Identification of instars on the basis of body

length and body weight was unreliable due to the large degree of overlap in these measures.

Key words Athetis lepigone, stadium, head capsule width, body length, body weight

TR [Athetis lepigone (Moschler) ]
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Fig.1 Frequency histogram of head capsule width of Athetis lepigone larvae
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Table 1 Measurements of head capsule width when larvae of Athetis lepigone are divided into five instars

i s WA BIMH Brooks 154 Crosby F/ 4
Instar Number of samples Extremum (mm) Mean =+ SE (mm) Brooks’ ratio Crosby’ s ratio
1 40 0.50-0.62 0.56+0.006 e — —
2 40 0.64-0.76 0.70+0.005 d 1.254 —
3 40 0.82-0.94 0.88+0.005 ¢ 1.258 0.003
4 40 1.00-1.12 1.05+0.005 b 1.188 —0.056
5 40 1.24-1.40 1.32+0.007 a 1.260 0.061

FU8 H] 3k 72 98 & K H Duncan’s £ R HHAT 7 Z 08T, MR EREERRERALE (P=0.05), TR,

Data followed by the same letters are not significantly different by Duncan’s multiple range test (P=0.05). The same below.

FRECRT Crosby #8808 T3R8 1, i R Ak e W 0. 85 RERW, 3 RIREOCR, 17=0.9979,
(K] Crosby f5 438 /N1 10%, RW &k KT 0.8, Uil Skoe o8 i L e 90 W3 1A
BN 5 AN KK Z B2 UEWIARYE Sk 7 98 SEAE R A 2 — 5

B RO A Bk 5 T8 T L e Gt AT (]

*OIH AN A R AT IR BT (201303026)
**E-mail: lizhaobo521@126.com

*4il JHAE R, E-mail: zbsli3@163.com

W HH: 2013-12-24, B2 HIH: 2014-04-10



5 1

FHPEE: R RS R I E

* 1353 -

2.3 HHRERBRK A

Y 5 TS B dAR K AR Fe — e 10, 388
FEH /N B K HEB AR 2 A 3%, 2 il 4l A
SRR, W 3 fis: Nk R
K2 4 MR EMERX 8 1T AMERK
JEH K 2.00~6.50 mm, P44 425 mm; 52
MR ARKIEE K 7.50~12.50 mm, F¥N

1.4
g 12t
g
< 1.0 r
Y 2
J{%Ei’ 08 02121
b .‘1_:’ 1=0.4579¢"2121x
X & 06T R*=0.9979
< 04 |
S
T 02 f
00 1 1 1 1 1 J
0 1 2 3 4 5 6
2% Instars
Kl 2 a2k g B g b Sk 5 58 B R (R DG &R

Fig. 2 Regression relationship between instars and
head capsule width of Athetis lepigone larvae
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Fig.3 Frenquency histogram of body length in Athetis lepigone larvae
K2 RO BRI E AR
Table 2 Measurements of body length of Athetis lepigone larvae
i St WAE ¥ Brooks #5% Crosby 5%
Instar Number of samples Range (mm) Mean * SE (mm) Brooks’ ratio Crosby’s ratio
1 20 1.96-3.60 2.79+0.449 d — —
2 21 2.78-4.10 3.47+0.402 d 1.246 —
3 20 3.98-6.20 4.81+0.533 ¢ 1.384 0.111
4 24 5.38-12.48 8.61+1.616 b 1.790 0.293
5 24 14.06-22.96 17.4342.709 a 2.025 0.132
H 3 TRZERIRY) AR E (R
Table 3 Measurements of body weight of Athetis lepigone larvae
Hukg it AN ESJEN
Instar Number of samples Range (g) Mean = SE (g)
1 — — <0.0001
2 21 0.0003-0.0009 0.0006+0.0000 b
3 20 0.0005-0.0036 0.0013+0.0002 b
4 24 0.0027-0.0240 0.0104+0.0011 b
5 24 0.0337-0.1332 0.0694:+0.0064 a

Ay PR A Bl A R PR 18 g B, (EE
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