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Effects of larval density on the development and reproduction of
Athetis lepigone
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Abstract [Objectives] To investigate the effects of larval density on the development, reproduction, and population growth
of Athetis lepigone. [Methods] The growth, development, and reproduction of 4. lepigone were examined by rearing larvae
at densities of 1, 5, 10, 20, and 30 larvae/750 mL. [Results] The developmental duration of different instars, all larvae, pupae,
survival rate from larvae to pupae, pupal weight and adult reproduction of A. lepigone were significantly affected by larval
density. The duration of larval development was lowest at a density of 10 larvae/750 mL (18.27 d) but significantly increased
with increasing larval density. The survival rate from larvae to pupae decreased with larval density and was only 39.37 % at a
density of 30 larvae/750 mL. Pupal developmental duration was prolonged with increasing larval density, except at a density of
10 larvae/750 mL. Pupal weight and the number of eggs laid per female significantly reduced with increasing larval density.
The longevity of both sexes was greatest at 10 larvae/750 mL, but less at either lower or higher density. Life table analysis
suggested that larval density significantly affected the population growth index, being highest at a density of 5 larvae/750mL
and significantly lower when the larval density was too high. [Conclusion] The results suggest that larval density is one of
the major ecological factors influencing the population dynamics in 4. lepigone.

Key words Athetis lepigone, larval density, growth and development, reproduction

TR (Athetis lengone) E%LHTQ X Je H A 58 PE AR R S5 P 4 [X (22 5 5
IRB R E, B AT RS L S5 22 AR N R &, 2008). 2005 4F 7 HAEKE LA B IR

BEITH: AR ATIREE I (2013030260 E X HARRI A4 (31371947, 31000850, 31301656)
**E-mail: muzili07@163.com
*xIHIEY , E-mail: xfjiang@ippcaas.cn
Wk H A 2014-03-15, B2 HIH: 2014-04-01


mailto:xfjiang@ippcaas.cn

* 624 - N BB 25 Chinese Journal of Applied Entomology 51 4%

%O HE FOK, 3 LA B TR R ) AR e
RBMMFEICH, SEHGFEEHE BN
H, Z G E C& M U B S E K
AR (JLEARSE, 2011 TIRESE, 2012).
TR R I B, H AT AR G R
B, FEEPEAEYFRAE TR A By
AR M. F25%H CHMINERTIRE. 45
HEWEIT AT T CEEMEE, 2011 2
SLHESE, 2013), (HRA K R R RO R R K
() IR ERT 15 0 = R R RO 2 15 A7 AE 4 U AR
) U AR R Z IR NNR

YHRFEEREMBERERKE AP
) 22— %) O FE X FE IOk B
Spodoptera exempta K 2L Mythimna separata
P W Palembus demestoides « it % W WK
Spodoptera exigua G E LM Phthorimaea
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Table 1 Effect of larval density on growth, development of Athetis lepigone

KEDIY (D

B (SO Larval density ( larvae/jar)

Development
parameter (d) 1 5

10 20 30

1%

. 3.66+0.05¢ (80)
1st instar

2 W4

. 2.98+0.07bc (80)
2nd instar

3

. 3.33+£0.09b (80)
3rd instar

4 ¥4

+
4th instar 3.29+0.08bc (80)

5-6 ¥4

+
5-6th instar 6.84+0.18b (80)

4y R p 34

.09+0.
Larval duration 20.09+0.16b (80)

5§ s 34

.59+0.
Pupal duration 7:59+0.08¢ (80)

3.984+0.06b (80) 3.994+0.07b (80) 3.76+0.10c (80)

3.16+0.08b (80) 2.68+0.04c (80) 3.54+0.08a (80)

3.06+0.08cd (80) 3.01+0.08d (80) 3.53£0.07b (80)

5.024+0.10e (80> 5.83+0.10d (80) 6.36+0.09¢ (80)

8.14+0.09a (80) 7.87+0.08b (80) 8.19+0.09a (80)

4.38+0.05a (90>

3.20+0.07a (80) 2.76+0.06d (80> 2.84+0.05cd (80) 3.11+0.04ab (90>

2.56+0.07¢ (90)

4.31£0.11a (90)

8.31£0.09a (90)

18.4140.17¢ (80) 18.27+0.17c (80) 20.01+0.19b (80) 22.67+0.15a (90)

8.25+0.06a (90)

R F S I REAR R, [FAT HUR 5 b AT A RVNE 7 BEROR Tukey’s HSD 2 U ZF B E (P<0.05). %5

WONFEARRL. 2% 3 [,

Data are presented as mean+SE. Data in the same row followed by different letters are significantly different by Tukey’s HSD
test (P<0.05). Number in parentheses is the number of samples. The same with Table 3.

22 HHREEN-REREEENZE

ANF S BB IR R, 4l B X = R
i1, 2 WY ATE R R E I (°=2.303,
P=0.688>0.05; y’=5.886, P=0.198>0.05), {HX] 3,
4, 5~6 W HIIEEEA BELW (7=20.483,
P<0.05; x*=99.536, P<0.05; x*=128.70, P<0.05)

(3R 2). X LI %) % B R 04 1 %)) d A7 36

SOMAAN R, (HXTF 3 W DL R4 AR B
AR, 5~6 W %)) H 52 21 A R 5% e o B
2o 4y HUER RN TR R ) R R A A R
BEI (?=155.90, P<0.05), LL5 k/AMHIHF
TG AR IR, ) AR P AV R B o R 3 T
BTG . HEAh, i H P e J i T 48 B 25 52
BB T (y?=14.554, P=0.006<0.05;
2?=10.598, P=0.031<0.05), % %) H % 518,
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Table 2 Effect of larval density on survival of Athetis lepigone

B (SR Larval density ( larvae/jar)

i # Survial rate (%)

1 5 10 20 30
1 #% 1st instar 95.24a 98.43a 96.15a 95.89a 96.77a
2 #% 2nd instar 96.39a 97.66a 94.34a 91.50a 93.17a
3 #% 3rd instar 97.56ab 97.66ab 94.94a 85.89¢ 91.46b
4 # 4th instar 98.77a 96.90ab 91.46b 82.84c 64.10d
5~6 #% 5-6th instar 96.39a 95.42ab 90.36a 78.21b 56.18¢
A 1 Whole larval duration 86.02a 87.41a 73.89b 59.32¢ 39.37d
J L #E Adult eclosion rarte 93.75a 96.25a 91.25ab 83.75ab 81.11b
% T # Adultabnormality rarte 5.00b 3.75b 6.25ab 11.25ab 15.56a

[ — 47 Hd 5 b AR R 2 RER R G R Ty K5, 7E P<0.05 /KPR TE%E R .
Data in the same row followed by different letters are significantly different by Chi-square test (P<0.05).
R3 YHEEN LS ERERBSINRE SRR
Table 3 Effects of larval density on fecundity and longevity of Athetis lepigone

e o () Larval density ( larvae/jar)
Reproduction
parameters 1 5 10 20 30

FEENETH (D
Pre-oviposition
period (d)

PRI (D
Oviposition
duration (d)

3.33+0.34ab (30D

7.83+£0.34b (30)

2.77+0.17b (30)

7.90+0.25ab (30)

3.53+0.22ab (30>  3.43+0.23ab (300 3.90+0.33a (30)

8.67+0.23a (30)  7.90+0.24ab (30> 7.37+0.22b (30)
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IR O
Eggs laid per
female

Wi A dr (d)
Longevity of
female (d)

M A fr (d)
Longevity of
male (d)

232.17+4.79a (30D

12.73+0.67a (30D

13.00+0.53a (30)

12.47+0.53ab (30)

11.80+0.46ab (30)

13.23+0.43a (30)

13.07+0.55a (30)

229.63+8.05a (30) 214.63+£8.25a (30) 173.77+4.79b (30) 160.43+4.39b(30)

11.27+0.37bc (30) 10.93+0.31c (30D

11.67+0.32b (30)

11.1740.32b (30)

x4 TEYHREET - AEZREMBEIBRESE
Table 4 Population life table of different larval densities of Athetis lepigone

B (SR Larval density ( larvae/jar)

Z ¥ Parameters

1 5 10 20 30
a4 R
Number of newly hatched larvae 100 100 100 100 100
_Zﬂﬂﬁﬂﬁﬁﬁﬁ.ﬁ% (%) 86.02 87.41 73.89 59.32 39.37
Survival rate from larvae to pupace
i %5 86.02 87.41 73.89 59.32 39.37
Number of pupace
" P 2 (0
EEE_E;‘WG$ (%) 93.75 96.25 91.25 83.75 81.11
Eclosion rate of adults
R AU T (%)
Abnormality rate of adults 500 375 625 1125 1556
1B il H
Number of normal of adults 76.34 80.85 62.81 43.01 25.81
T (PEEE 1 D
Estimated number of females (sex ratio 1 : 1) 38.17 4043 31.41 2155 1291
O . 232.17 229.63 214.63 173.77 160.43
Average number of eggs laid per female
BN ez B3 0
gﬂﬁﬂﬂ{i- (%) 92.79 94.18 88.59 84.77 83.46
Egg hatching rate
i L e
FBF R AL 82.23 87.44 59.72 31.74 17.86

Population growth index

3 1ig

RBRGeLE RE W, — H BT R B
BB E . SR B SR ) R
4495 B4 U FE I . 7 5~10 Sk LD
R, R AR ) U B
B, DLS Sk/IH4h B A . 4
B R AR ER (20~30 Sk, Ho4h Ui 7 i
B AR FRR SR 4 AR etk T B AR
BRE (20 Sk ST AL B LE 1~2

W TR P TR B, (H M g R Bl E
B PEAR, AE 4 R B K 6 #, "R FE
TG A IE A A LR, XS gE SRR I AR
IS &) R T R B A B IR, (ER S R
A, 1% o DRSS B A N AR AR . ARSI
AR (PR, 1993). FERE (£
GH5E, 2008). HHWEE (FLIFIESE, 2011). /h3E
i (FLMFIEASE, 2013) Z5HHSSHRIE i 45 5 — 3.
H T 25 (2010 ) 5 By 4% S5 He 250 1) 0F 78 2o
FoOR B T A T IS . AEE R R
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4] HUBE B ) APV R A W E R, B
e ) HUER O (1) AT TG R 4~6 W (1 A7 TE TR AR
FF— 80 Ui B = R R AR I 4 B A ) A
BT 4~6 W 1 %) AR IS 28 . T 4~6 WS 1140
A 2R B B R RN R B, AT RER T4
o R I R AR AR S OK L A R ) e A
U, EEENLSEOR. ARYNE 2, [E15 AR AEAE
WEEAL . ARG ) BTG B, X 7R XS
AN TR By U BE R R R RO 1) B RE D R AT g
— BB S A REUESE .

S FE N T SRR E L PO R
B, BEESERIN, WhE R,
YR EE D, b EA P O AR S S AR — B A
SOOI T 45 SR RIS L R SR . S /)
S RSCIR I 45 R — B (DALE A, 1995;
FIH%%E, 2008; L4, 2011, 2013). 4L
B (1993) WHFLRW, b HU7 OPE N B
TR R, A — SRR I E T At
WHE A —E KRR R ZE S Yponomeuta
evonymellus HF 78 3 W 1% H 10 72 51 & 5 4 s % B
TR ZR (Javois ef al., 2005). A fE&H
TREMERER, SECEEIER =50 &4
WAHHRTZE R . ASLIGRI g R, —
T2 el W e e 1) 5 i i K (10 SKARRBR AN ), T RE A&
BT & Ed s AR T BT, R 4e
¥, X5WEEME (Javois et al., 2005). HiH
(BALESE, 1993). HHLIE (FL %, 201D)
(RIBIF FE 45 R EE AR —FL

ARSI B TT 25 AR B - &)y BB R R
K A 3 AR T X6 4 B A7 3 R DL R il R
YRR, —EHEE T, YIRAEE LR
B, FRERERKEL. fE— ey R A,
AR TR AEK R E EE AR, K
W B S, X 0] B2 ) = R
W b B % R Y SR IR 22— o T e v AN R
THEEK, XEREFSUXE RS ITHER
P E I IR R T — R AT R A .
H A ) = i Ok 4l B S Brok B D . B
BT 2 L R O AR K AR AR B B T s =,
A SIS AN M\ B U RS N T R RO A R A
KRB REHEBAT T, AT R R
()P0 BE B A e 3 v Y00 T AN 25 A v B KP4
it — 5 BRI
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