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Bfect o different fodders and breeding densities on the larva growth and

development o Tenebrio malitor L .

GAO HongrLi , ZHOU Wen-Zong* , ZHANG Lw, LI HongTeo  (Irsiitute d Geography , Academy d Sdences d Henan Province,
Zhengzhou 450052, China) . Acta Ecologica Sinica,2006,26( 10) :3258 3264.

Abdtract : This paper focused on the larva growth rate , nortaity , pupation rate, nutritional cormponent of Tenebrio mdlitor L. a
different fodders and breeding dendties. They were eva uated in laboratory by the tes of two factors (fodder and dendty) and
multi-levels. The results showed that: (1) The order of average body weight increase in mg/per larva of Tengbrio mdlitor
repectivdy was: Qoup C(wheat bran + Cabbage) > Qouwp B (wheat bran) > Qoup A (Chinese cabbage) > Qouwp D
(Sarvation) , 1 4 larva/en? >6 8 larva/ent. (2) The order of total larval nmortality repectively was: Goup A, Goup C >
Gow D> Gow B, 8 larva/ent > 2 6 larva/enf > 1 larva/ent ; The order of naturd nortality repectively was: Gowp B,
Qowp C> Qowp A> Qow D, 8larvg/en? >1 6 larva/ent ; The order of cannibalism nortdity respectively was: Qoup A,
Qow C, Gow D > Gow B, 8 lava/en? >4 6 lava/ent >1 2 larva/enf ; The order of the proportion of cannibalism
nortality to total nortality respectively was: Goup D> Gowp A, Qoup C> Gowp B, 4 8 larva/ent > 2 larva/ent > 1 larva/
cnf. (3) The order of larva pupation rate of Tenebrio malitor respectively was: Goup C> Goup A, Gowp B, Gowp D, 1 2
larva/enf >4 larva/enf >6 8 larva/enf. (4) The order of larva dry metter content of Tenebrio malitor regectively was: Goup
B> Goup C> Gowp D > Gowp A, 8 larvg/ent > 6 larva/enf > 1,4 larva/enf > 2 larva/ent ; Larva nitrogen (crude protein)
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content and phogphorus content of  Tenebrio mditor were not &fected by breeding dendties while dfected by fodders from high to
low: Goup A, Gowp D> Goup B, Qoup C. (5) It was gppropriate to feed larva under the reasonable proportion of concentrated
feed to succuence , and to culture larva a 2 larvg/cnt if pupation and propaggtion were cons dered while at 4 larvg/cn if pupation

and propagation were not cond dered in practice.

Key words: Tenebrio mditor L. ; grosth rate; cannibaism nortdity ; pupation rate; nutritional conponent
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Table 1 Nutritional component o larva, wheat bran and cabbage
Tenebrio
(25d) ) Item mditor larva Wheat bran  Cabbage
Gontent of d
«( ) 2 Y 30.94 .53  16.02
metter (%)
! Qontent of nitrogen( %) 7.52 1.16 2.51
(p<0.01) , Qortent of phosphorus( %) 0.88 0.64 0.54
(p<0.05) ,
‘C >B >A >D ,
: P Ve o, Ve,
, 1 4 Jonf 6 8
fen? : 4 ot , :
(p>0.05) , ,
3 /sz [10]
2 (mean + D)
Table 2 Average body weight increase in mg/per larva of Tenebrio malitor L. at different fodders and breeding densities
. Fodder
Dendty
(larva/cn?) +
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 39.87+0.87 37.20+£2.77 65.49+7.77 -12.51+3.10 a
2 28.46+1.44 41.82+0.97 60.57 +£2.56 -10.43+0.95 a
4 25.35+1.62 33.34+£0.85 58.67+3.84 -7.52+1.13 ab
6 19.93+0.23 32.01+1.49 56.89+0.29 -7.49+0.61 b
8 16.66+1.20 23.82+£7.00 52.04+£2.80 -7.21£0.55 b
c b a d
* 5.2cm , ; SPSSl1.5 Duncan s
, , O =0.09) ; Densty indicates the number of larva

per e in culturing cup with 5. 2cm diameter ; Andys's of variance and Duncan muitiple comparion are redized by SPSS11. 5. Letters in row show deviation
dgnificance of densty, while those in column show deviation sgnificance of fodder. The same letter in row or in column means deviation is not sgnificant
€ =0.05) ;the same below
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Table 3 Total larval mortality( %) o Tenebrio malitor L. at different fodders and breeding densities
. Fodder
Dengty
(larvajcrr?) *
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 12.70+7.27 7.94+2.75 15.87+5.50 23.81+6.25 c
2 18.25+5.99 29.37+3.64 29.37+4.9% 15.08+9.02 b
4 17.65+3.11 20.78+6.48 33.60+4.34 30.20+5.30 b
6 38.06+8.95 14.70+3.88 44.31+£4.75 25.72+5.43 b
8 64.51+15.02 20.59+2.94 52.94+3.58 24.71+3.14 a
a c a b
4 1
(p<o0.01) , (p<0.05) , (p>0.05) ‘B c >
A >D , ) )
, , 13.48% 17.48 %"
A B C 83.98% 9.47% 34.31%, ,
D 8 /ot . 2 Jomt 4 Jonf 1 6 /
2
cm
4 (mean + D)
Table 4 Natural larval mortality( %) of Tenebrio molitor L. at different foddersand breeding densities
. Fodder
Dendgty
(larvajerr?) +
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 4.76 £4.76 7.94+2.75 6.35+2.75 9.52+16.50 b
2 13.49+4.9% 15.08+3.64 14.29+2.38 0.79+1.37 ab
4 5.10+7.83 12.55+5.80 18.43+6.04 0.00+0.00 ab
6 2.10+£0.45 8.92+1.82 12.86+1.20 2.62+1.64 b
8 10.98+7.83 13.73+£2.38 22.94+4.67 3.33+£0.90 a
b a a c
5 1
(p<0.01) A C
D >B B A C D
; 8 Joml >4
6 Jomf>1 2 Jonf,
20% 30%" ,
, , 10% 20% )
6
(p<0.01) , D >A CcC >B , D A C ,
3 75.53%+27.73%
(p<0.05) , 4 8 Jenf>2 Jem>1 Jom'
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Table 5 Cannibalism larval mortality( %) o Tenebrio molitor L. at different foddersand breeding densities
. Fodder
Dengty
(larva/cn?) +
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 7.94+7.27 0.00£0.00 9.52+4.76 14.29+8.25 c
2 4.76+2.38 14.29+2.38 15.08+3.64 14.29+10.91 c
4 12.55+£7.19 8.24+2.35 25.88+8.24 30.20+5.30 b
6 35.96+9.39 5.77+3.18 20.73+3.28 23.10+8.67 b
8 53.53+11.75 6.86+2.38 30.00+3.86 21.37+4.72 a
a b a a
6 (mean + D)
Table 6 The proportion of cannibalism larval mortality to total larval mortality( %) o Tenebrio molitor L.
. Fodder
Dendty
(larva/cr?) +
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 50.00 +50.00 0.00+0.00 58.33+14.43 71.43+49.49 b
2 25.83+10.10 48.88+8.29 51.10+5.58 97.22+4.81 ab
4 73.04+41.71 41.75+15.44 57.89+15.9% 100.00+0.00 a
6 .12+2.31 37.27+14.67 61.58+2.29 83.29+8.40 a
8 83.52+8.9%6 33.17+9.09 56.78+7.30 86.60+21.81 a
b C b a
2.4
7 L L L 7
7 (mean + D)
Table 7 Larval pupation rate ( %) o Tenebrio malitor L. at different foddersand breeding densities
. Fodder
Dendty
(larva/cm?) +
Cabbage Whesat bran Whest bran and cabbage Sarvaion
1 0 0 47.6%1.3 0 a
2 2.4+0.7 7.9+1.1 46.0+£2.4 0 a
4 0 4.7+2.7 27.4+4.4 0 b
6 0 0 12.6+5.3 0.8+0.4 c
8 0 0 8.2+2.7 0 c
b b a b
(p<0.01) 6 .C (p<0.05) A BD ,
357 , , ,
2.5
8 '
(p<0.01) ,

B >C >D >A ) )
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Table 8 Larval dry subgance content ( %) o Tenebrio molitor L. at different foddersand breeding densities
. Fodder
Dengty
(larva/cn?) +
Cabbage Wheat bran Wheat bran and cabbage Sarvation
1 20.16+0.31 42.80+0.52 35.02+0.29 27.18+0.29 c
2 17.15+£0.33 40.74+0.61 36.21+0.52 27.35%£0.41 d
4 17.27+£0.38 41.64+0.43 37.18+0.44 28.98+0.48 c
6 19.91+0.43 41.63+0.48 33.84+£0.49 35.07+0.44 b
8 22.53+0.45 41.631+0.44 34.72+0.37 33.09+0.53 a
d a b [+
9 , ( ) ( ) (p>0.05)
) ) A
D >B c ., D A
( 1)
9 (mean + D)
Table 9 Larva crude protein and phosphor us content ( %) o Tenebrio malitor L .at different foddersand breeding densities
. Fodder
Dengty
(larva/cr?) +
Cabbage Wheat bran Whegt bran and cabbage Sarvation
Crude protein content of larva
1 52.51+1.52 49.32+1.22 47.73+2.45 58.46+1.66 a
2 55.00%1.32 47.72+2.13 42.76+1.56 56.37+1.95a
4 57.46+2.44 49.89+1.44 47.88+1.49 55.87+1.65a
6 55.23+2.33 44.31+1.38 50.49+2.34 53.06+1.51a
8 53.78+1.29 47.72+2.32 51.46+1.37 51.44+2.42 a
a b b a
Phogphorus content of larva
1 0.88+0.12 0.61+0.05 0.56+0.03 1.18+0.07 a
2 0.96+0.11 0.55+0.04 0.49+0.04 1.07+£0.09 a
4 1.15+0.09 0.56+0.05 0.52+0.04 0.99+0.08 a
6 1.05+0.07 0.63+x0.04 0.56+0.05 0.99+0.06 a
8 1.01+0.08 0.62+0.04 0.56+0.04 0.92+0.4 a
a b b a
3
2
, 2 4 Jom
2
6 /om
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