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Effects of environment color on developmental -characteristics and

reproduction capability of Harmonia axyridis (Coleoptera: Coccinellidae)
WANG Su"’, LU Shuang"’, ZHANG Fan' . ZHANG Run-Zhi (1. Beijing Academy of Agriculture and
Forestry Sciences, Institute of Plant and Environment Potection, Beijing 100097, China; 2. Chinese Academy
of Sciences, Institute of Zoology, Beijing 100101, China; 3. Chinese Academy of Sciences, Research Center
for E®w-Envionmental Sciences, Beijing 100085, China)

Abstract: In laboratory conditions, the effects of environment color on development, variation of body length
and weight gain, and reproduction capability of Harmonia axyridis (Pallas) were investigated through rearing
the beetle with differently colored wntainers. The results showed significant effects of different environment
colors on the developmental duration of H. axyridis larvae in each instar. The total duration of postovarian
development, however, was not significantly different among different color treatments although the effect of
environment color on the pupal duration was significant. The different color treatments showed no significant
effects on body length increase in 1st and 2nd instar, but the body length increase in 3rd instar in red color
treatment was significantly less than in other wlor treatments. We also found significant effect of environment
color on body weight gain. Especially, the weight gain in 4th instar was significantly greater than in other
instars in each colored treatment and accounted for over 50% weight gain in the duration of total postovarian
development. Although the mating duration of H. axwridis was not significantly different among different color
reatments, the pre-oviposition duration was significantly shorter in yellow and green treaiments than in other
treatments. In addition, the observation results of fecundity showed that the accumulated amount of eggs in 48
h was significantly less in red and natural light treaments than in other treaments.
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Table 1 The comparison of the developmental duration of different stages in environments of different color
(d
Developmental duration
Developmenial stage Green Yellow Red Blue C
(588.7 1m) (614 8 nm) (675.3 nom) (478 1 nm) Nawral light Ccntrol)
Fgg 27410 06 a 2.19%0.06 ¢ 2580 @ b 2.8610. 04 a 2.2440.04 ¢
1 Ist instar L7100 ¢ 1.83+0.06 b 1.68E0 0 ¢ 1.9240.06b 2.12+0.04 a
2 2nd indar 1.34+005 b 1.45+0.02 1 1.25+001 ¢ 1.384H0. @b 1.4740.02 a
3 3nd instar 1.65+0 04 b 1.59+0.02 b 1.59+0 M b 1.7630. 04 a 1.85+0.02 a
4 4th instar 4274030 a 3.81+0.10 b 3.8940 07 a 4.1240. B a 3.9040.07 a
Pupa 45000 a 4.43+0.03 b 4550 @ a 4.2640. @2 ¢ 4.2940.03 ¢
+ (N0 . The data in the present tabl are mean+SE. The

data in same lire folloved with same lowercase letter means no significant differences at 0. 05 level.
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Fig. 1 The comparison of duration of total lawval development
and postovarian development of Hamonia axyridis
in enviromments of different color
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Table 2 The comparison of body length variation of each developmental
stage of Harmonia axynidis larvae in environments of different cdor

(mm)
Net increase of body length of each develbpmental stage

Environmental wolor 1 2 3
Ist instar 2nd instar 3nd instar
G reen L4+012a" 1.7240. 10a™ 245+0.16ab”
Yellow L8+0Q13a” 15740 13a " 204+0.20b "
Red L®O+Q15a" 1.48+0. 11a " 156+0.13¢ "
Blue 1.68+0Q07 a™ 1.3540.04a” 268+0.08a "
Netural 1igh(l Ceontrol) L61+0Q06a" 1.58+0.067 2 15+0.08b "
+ .
“© w7 0. 05 s . The data in

the present tabl are meand= SE. The folloving same ktiers in same colimn
and the same number of © *” means no significant differences at 0. 05 level.

The same for Table 3.
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3
Table 3 The comparison of body weight variation in each developmental stage

of Harmonia ax)yvidis larvae in environments of different color

(mg)
Net weight gain of each devebpmental stage
Environmental wlor 1 2 3 4 Pupal weight
I instar 2nd ingtar 3rd instar 4th instar Total larval stage
Green 091£0.07a"" 20140 2b™ 688+038a™"  12384+0.63d"  21.33+058d" 21.8+0.56d "
Yelbw LO7£0.062"" 19340 10b™"  7.13+051 a™  1579+0.82¢™ 25 2+095¢” 26 16+0.95¢ "
Red 073£0.53b™" 2084010 ab™™"  627+023 2™ 13224+058d" 2 #4+055d° 2245+0.57d°
Blue 073£0.39p™"  1.8740. b  652+023 2" 2131+046b"  30.43+059b" 31 10£0.52b "
. 0OE004b 2304010 a™ 692402 a 24 38+0.74 a 34 49+086a 34 68+0.87 a
Natural light (control)
3.4 100 o B HEPIE Amount of eggs in the 1st cluster
[ = 48 h B¥ & Accumulated amount of eggs in 48 h
= 90 a
= 80
2 , gl a T b
(F= 5 60|
8 50t
0.699, P=0. 589). E ol
“ 301 a a
’ H i a
& 20 a a
. Lot
. 0 1 1 1 1
=) o ZZBE A 1) Mating duration % a4 e g W pagics
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2 35¢ . =
230} 2 120 2 3
] a a Z
S 25¢ 1is 2 48 h
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Fig. 2 The average mating and pre-oviposition duration of

Harmonia axyridis in environments of different color ’
(Numata
’ etal., 1997; Morita and Numata, 1999).
P=0.037. 2. ¥ ’ (Hodek and Honek,
’ 10 d; 1996; Kumetsov, 1997),
(photoreceptors ) (Stavenga,
’ 3 ’ 2002), o
50.2% 44.0%.
(Danilevskii, 1965; Tanaka et al., 1993;
(F=1.617. P=0192.  3). 48 h Ekesi e al., 1999; Mishra and Omkar, 2005),
’ 3 (F:

b

11. 768, P=0.028, (Honek, 1977; Harmon et al., 1998).
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