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Growth and development of immature Adesima anomala dejeani
Gebl( Tenebrionidae ; Adesmini ) under two temperatures
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Abstract The effects of two different temperatures on the growth and development of Adesima anomala dejeani Gebl was
investigated under laboratory conditions. The method of using a mineral water bottle for feeding throughout metamorphosis
was optimized. At 30°C, the larvae period was 117.4 days compared to 90.99 days at 33°C. The cephalic capsule length
and width,elytra length and width of the second and fifth instars were significantly greater at 33°C than at 30°C. There was
a significant difference in body weight of the fifth instar at 30°C (0. 0634 +0.021) g and 33°C (0.0906 +0.0313) g.

Survival rates of the sixth instar, prepupa and teneral adults were higher at 30°C than at 33°C.

Key words Adesima anomala dejeani, temperature, growth and development

B T R Ry T R M X 2 —, B
K 111 J7 m’ (f5 R4 ,2008) o 538 F 41 1R
BURHIER ForAn) 2R 2 B S A W S BN W
ZREVE — W, 5 IREE, RO, AR, B R
R REY), W Fh 2R B BT IR R BB R
HAUD RN R RORR R R, B RAT 177 B, 430 s
BT 17 JE 55 J®, Hoh & KR B Adesima
dejeani  Gebl f J& T I 2% H B
(Tenebrionidae) ¥ & B H % (Adesmini) & & B

anomala

J& (Adesminia ) , 3 %2 43 A0 78 5 5 1) 1 155 IR 72 H A
I A, B e P R (3N 24,
2005) .

A S AR AL T R BN TR 5 A
e HORTEAS 2 B A R AR
HAN Gy R B B, &y HOR i 45 G 5 9 [n) 81, oy J= 1 0F
PR 7 0 B ORI . BRI R X S K R
B A 3 S A I R AR 0 T, O X R SRR AR
TG 29 M A5 A Wy 2 e MR R AT UL RN il aA , iE — 2P

BT H - B A P B IR R PR R T S T R (XIDX0201-2012-01 ) il 1 f ) 2k 4 55 H (BS090126)

#x E-mail : xer819@ 126. com
sk 3l TVE # , E-mail lzy1168 @ gmail. com
s e H 491:2011-12-30, 32 % H ] :2012-02-24



41 ATES) - JERARSE PIMIRIE T R R R B (3 B R R AR EF

- 1069 -

SE A5 I 1 22 18] A SRR, D S R T IR A o
PE XA 73§ LE W) A P 5T 8358 T FE Al

1 M5 %

1.1 kR

S IO TBE RSB SR [ B e LR T 222 ML R
FE M AL Tt R BRI AR VD B GO . BN
FHREEMA

1.2 BHMAFRSMHKE

A1 B SR A 0 G A A L 1 1T A
R 40 em (1) W EERL G, R IR © 0 B 4%
J B AR RNV, 29 6 em JRHAE(30 £1)C,
RH 40% +10% ,1:D =16:8 )% 8 4% (2 000 Ix)
() 258 T 1 35 (GXZ-260B T4 Re ks F2 46 ) |, 4nl W2 357
i () O3, 208 D RIZZER (10:3: 1), fEH A
BCXT =1 o RERE 2 d, 0 Al R R 5 b A A VD 0
40 H i, I, B TR SR L, i A (30 £
1)C,RH 40% +10% ,L:D =16:8, M 8 %
(2 000 Ix) ) 2514 o i S BRI A B8 0

1.3 DR iLfnsg mpg &, AFR R E

R 10000 W50 Y AL 1 AL, 1 5% 08
e o W B 4l HUR K &)y BT 28 B 4R T
ELCAPH R Y R R A SR L T

AR FE S I Wang 45 (2011) |5 582 7K iR 15
JEFEAT T AR AL, B 600 mL #RL T 5K IR (d =6
em, h =23 cm) Ji 0 4 cm b FIELIE], Hig K 4
em JHJENN 10% (60 mL) 7K, #1600 ¢ 4R b,
VBRI F 2924 3 ~4 cm, By 1k Ak, K i T
TAMEME B, 0 M E, TR MR R, &
JEH10~12 em, RN TR, HENS ~6 cm,
B AL R B 4 R A T Y R TR R

R B AR R, AR R R — Rl
HT T /N 101 4y M A B AR v, N7 R B A 2 K TR R T
M S A5 OR 2 W Z RN N Bk, 2 i gh dURE
Fid 40 B FRYZEZ R IR (1 ~2 g) o WFRFK
£ (30 £1)°CH1 (33 +1)°C,RH 40% +10% ,
LoD = 16:8(2 000 bo) ek, 56 H % 77 8 01
AR, B 23:00 W)U SR I O, 48] H 9D 3 40
H A i -, i 5 o0 J2 8 MOk, e SR R O
WA VPR B R AR T 6 em, 4N 25 mL K, 4
P N S F A R P N < £ 23 )1 S BT =l ST
Je £ Bl

1.4 FsFfEnwESPL

PUE - SULTTUTE ST IIsP U S UL TR (1 '
AR, Z IR 1.3 7 IR WAl SR 0 5 ) s
B, G T W R0 R R A R LS I B AE
LR UNIORS R e IV ER AL TR K (e o

1.5 HWHEMUE

5 F ~7 #& B 1 85 ( Nikon SMZ-800, Nikon,
Japan ) BRI DU £ 4 e Sk 7 4R 58, A/ M < R0 58
(x20), MHEE, A TR kR 9 2 A
&5 J AT Mg (Wang et al. ,2011)
1.6 HI\SITFAH

AT B ¥ GraphPad Prism 4 %44
15775 253 Hr (ANOVA) , B 3 KF- P=0.05,

2 H#REHH

2.1 RKEBERERENREFREI=IPE

SRR R R R ORI S D R
OHE P R L A B AR R, 9 RS, 7E B AN R AR
%) B HO O R LR 1 2, — AR TP R IR BE I
RGER . R BC F TR B Bext i 7 8 ~
15 min(El 1:A), 7EZE N (30 £1)°C,RH 40% =+
10% ,1:D =16:8(2000 Ix) M &1 F, K2
T M 28 3 — BB () A 3 1 DA JS I8RO0 . B
KA B A A RO E N N R AT L
MR RRAR, HAE T4 8.5% , Wk
30°CHHE KA T IR, SR iR aEiE 4 ~5
MH o BREA WL R] RN R, 52
B T AR PR IS T AR Y S
FRBCAR , MEVE — M Z R BCXT 5 A BB A , 32k 5 ~ 8
d J5 700 o e B R R R A 2E v R I,
fRWEBE ) E N R ah ¥ R = 5>+ T 0.5 em (1)
WEECKE 1:B) o P28 58 i, Jo R 3 H VD> 4%
BRI ol A P B e — e RT DL 3 ~ 5 A0,
LAHM™ 283K, 30CTF, H™0mR( 9.4+«
3.9) 4o 4l HUBE AR I, — i &l BRI S B e .
M (30 £1)C,RH 40% +10% ,L: D =16:8
(2000 Ix) YCHAZEAF T R BRI Ry (8.1 £0.6) d (&
1) 432k 60.18% (B 7)., N (33 +1)C,
RH 4% +10% ,L:D =16:8(2 000 Ix) M &4
BRI (5.9 +0.3)d(£ 1), LN 55.31%
(7).

2.2 WHRAEHRALMEEUNER



-1070-

W B 244 Chinese Journal of Applied Entomology 50 %

Bl RKERRHH
Fig.1 Adults of Adesima anomala dejeani
A BEx i 72 mating; B: 7 Bl F ovipositing.
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B2 RKEERHNFESHILE
Fig.2 Morphological character of Adesima anomala dejeani
A. Bl egg;B. 1 {A 4l AL 1st instar; C. 4 & &) B FIE (19 |2 4th instar; D. 7§ prepupa;
E. %% pupa;F. WIEAL 6 % L teneral adult.

F1 BENSRKERREHRTLFTRBANZM

Table 1 Effects of temperature on the developmental duration of Adesima anomala dejeani metamorphosis

30CHERFTIHE(D) BCWMEFRH(D)
% 1 Developmental duration at 30°C Developmental duration at 33°C
Stage NS N
(LS (LS
Mean = SD Mean = SD
No. of individuals No. of individuals
I Egg 216 8.1+0.6 226 5.9+0.3
4h i Larva 130 85.8 £8.5 125 63.7+7.0
Tl Prepupa 76 4.8+1.6 52 4.7+0.7
I Pupa 67 12.8 0.5 47 9.9+0.7

WE AL % HL Teneral adult 46 5.6 0.6 14

3.9+0.6




- 1072 - W B B 223 Chinese Journal of Applied Entomology 50 &

*2 BENRKEERERYHRBHANZIE
Table 2 Effects of temperature on the developmental duration of Adesima anomala dejeani larval stages
30CHRE IR (d) 3BCHAEF IR (D)
I 1 Developmental duration at 30°C Developmental duration at 33°C
Stage A B A8
Mean + SD Mean + SD
No. of individuals No. of individuals
1 {3 1st instar 130 4.4+0.7 125 3.4+£0.7
2 {5 2nd instar 130 8.7+1.0 125 6.3£0.6
3 #519] 3rd instar 119 8.9+x1.5 116 6.6+0.7
4 {5 ] 4th instar 115 10.3 £1.8 105 7.0+0.6
5 ¥ 5th instar 112 11.9£2.0 101 9.0+0.9
6 |54 6th instar 108 18.3 4.4 98 10.2£1.6
7 W 7th instar 92 25.6 +4.3 63 24.1 +4.7
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B3 BEXNBRKEERSBRLZTKNZN
Effects of temperature on the cephalic capsule length of Adesima anomala dejeani
* RKIRTE0.01 K 2R EE(P<0.01),
#% F/RTE 0.001 KV 2R R E( P<0.001), AR,

* inicates significantly different at 0.01 level(P <0.01)

Fig.3

sk indicates extremely significantly different at 0. 001 level( P <0.001). The same below.
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R 30°C B 332 55K (2 204.2 +184.0) um,33C
B3k 5255k (2 369.7 £254.0) um, Z F B % (P <

(2705.4 £211.2) pm,33°C B} 3k 72 96 2 (2 999. 2
+48.0) wm, 2 B E (P <0.001), %35 K
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R .
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wm,33C BT K K (726. 8 £105.8) pm, 2% 7
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L1, 3 4 B IR 6 1% T R B 25 R R
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Fig.4 Effects of temperature on the cephalic capsule width of Adesima anomala dejeani
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Fig.5 Effects of temperature on the elytra length of Adesima anomala dejeani

2.5 REXNRRKEEREEENZM

HE 7 A LLE 1,300 T & & W& B IS

RN TR, 33°C T 0 £7 15 R L
PERI B B 3 W4 AL, T 30°C I A7 I R



- 1074 - W B B 223 Chinese Journal of Applied Entomology 50 &

®3 BENSKERRHHZIMBMAZMELERITSRE

Table 3 Linear regression equation of effects of temperature on the larva body dimension of Adesima anomala dejeani

2k Ak

Linear regression equation 30°C 3
3L # K Cephalic capsule length  y = 129.62x + 315.00 R* = 0.9860 y = 167.86x + 211.00 R*= 0.9818
3L 7 %% Cephalic capsule width  y = 332.57x + 524.05 R* = 0.9705 y = 387.8x + 375.15 R*= 0.9785
Rif I Elytra length y = 286.72x + 267.9 R> = 0.9677 y = 322.83x + 143.23 R* = 0.9813
T M 95 Elytra width y = 423.99x + 604.86 R = 0.9511 y = 480.44x + 411.31 R® = 0.9671
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Fig. 6 Effects of temperature on the elytra width of Adesima anomala dejeani
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Fig.7 Effects of temperature on the viability of Adesima anomala dejeani
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85. 18% ,33°C i 64.52% , WHHA , W 30°C B £ %
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Fig.8 Effects of temperature on the body weight of Adesima anomala dejeani
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Fig.9 Effects of temperature on the body lenghth of Adesima anomala dejeani
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pum,33°CHHAK Fy (24 567.3 +3 363.4) um, % 5
el 2 (P <0.001) . 7 ¥4, B 30°C B i1k K
27 (28 880.9 £ 3 203.3) um, 33C Af & K K
(31985.3+1 801.5) pm, % F B % (P <
0.001), FdFEHT, i 30°C IR K M (22 909.9
+1653.9)um,33%C Af 3k (24 810.3 +3 544.6)
pm, 25 B3 (P <0.01), ANFEREET,3 B ,4
411,60 10T I i A 22 S R I I (181 9) .

3 i
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Y ai i, & R IR B Y Th s . BRAR &
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SR B A S R, SR F R 9099
do BFFERWI,36°C XF i ORI 4 Ly kB A AR K1)
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R R R R E N E RN, AL
Xt AR 1 AR % DA R I &l B Ak 5T
AUM 706 R R AR KA, 30°C T YRk
B 33C T EEE K 25 ~30 d, 33C
By s AR R A b S R N R B T 30°C B i 4
A, 33°C B 1Y 5 % 11 &) e fR FE Y B L
30°C B &, 33°C F A 5 S TR 7 8% 1 1 AR K i B
JEE 30°C HA & o 33°CHTAY 2 W 41 A 5 % 101 i Sk 72
KA GE , w58 A K e 30°C i B, (32
33°C i, 6 1% 101 0 iyl 3] 1) A7 5 SR AR, Tk 30°C B Y
TR RAK . MR 30°C i, 4E K18 BTG R
EIFA AN, MRERESANSHERE D
B, ELmpRe gl RO R PR Sk SE MR I I AR K

25 Lk 30°CE A TR RS M A K, Mg
ANARZS A R KA 3 R AE S R 00 0 R Ak R
W, 33°CHE A T Y P A A 4 e RO g
JEXF &l U SR TR
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