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Biology under artificial condition and utilization potential of Potosia

brevitarsis ( Coleoptera: Cetoniidea)

ZHANG Guang-Jie WANG Qian LIU Yu-Sheng" ( College of Plant Protection Shandong Agricultural
University Taian 271018 Shandong Province China)

Abstract: The dung-sand of Locusta migratoria manilensis ( Meyen) by artificial rearing was selected to
study the artificial biology of Potosia brevitarsis Lewis as the feed of the larvae and the ovipositional
substrates of the adults in this paper. The developmental durations of all instars at different temperatures

the adult fecundity feeding different kinds of food and the transformation capability of 2™ and 3™ instar
larvae to the different fermentation cycles of L. migratoria manilensis dung-sand were determined and the
main components of the larvae and dung-sand were analyzed and the dung-sand from P. brevitarsis rearing
was used to fertilize the vegetable plantation. The results showed that the preferably temperature for P.
brevitarsis was 22 ~28°C  and the whole generation developmental durations were 126. 62 ( +1.05) d at
25°C; with 11 kinds of fruits as food the order of adult fecundity was ranged: mango > pineapple > grape
> apple > peach > pear > watermelon > melon > plum > apricot > tomato with maximum 207 eggs and

minimum 68 eggs; the best corresponding combinations of the fermentation cycles of the dung-sand of L.
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migratoria manilensis and feeding instars were 30 d for the 2" instar and 25 d for the 3™ instar larvae and
each feeding can convert 3. 04 g 2™ instar larvae and produce 81.90 g dungsand or 4.37 g 3" instar
larvae and 74.48 g dung-sand were obtained when the larvae fed 100 g fodder; the 3" instar larvae
contained protein ( 53.8%) fat (6.6%) and 18 kinds of amino acids (44.68%) as a high-protein
insect material; the dung-sand contained organic matter ( 18. 72% ) and NPK (5.95%) and was used to
fertilize the potted Brassica rapa chinensis with best concentration of 0. 13 g for 1 cm’ field. Selecting the
fruits residue as adult food and the L. migratoria manilensis dung-sand as the feed of the larvae and the
ovipositional substrates of the adult and maintaining proper temperature and light conditions the yearly
rearing of P. brevitarsis can be realized. The P. brevitarsis larvae body and dung-sand from their rearing
have application potential in ecological recycle agriculture and medicine.

Key words: Potosia brevitarsis Lewis; Locusta migratoria manilensis ( Meyen) dung-sand; biology;

rearing; utilization potential
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Table 1 Effect of temperatures on developmental durations of Potosia brevitarsis

1

(d)

(d)

(d)

(d)

(d)

Tempei;iie Developmental Developmental Developmental Developmental durations Developmental durations
durations of egg durations of larva  durations of pupea  of pre-oviposition adult of whole generation
19 12.24 +0. 14 a 112.92 +1.54 a 55.8+1.08 a 45.43 £0.45 a 226.40 £3.10 a
22 10.01 £0.08 b 86.07 £1.44 b 38.60 +0.57 b 32.73 £0.50 b 167.42 £1.56 b
25 8.52+£0.28 ¢ 65.59 +0.94 ¢ 27.83+£0.55 ¢ 24.67 £0.35 ¢ 126.62 £1.05 ¢
28 7.47 £0.24 cd 56.54 +0.26 d 18.62 +0.43 d 14.31 £0.37 d 96.95+1.29 d
31 7.04 £0.34 d 53.43 +0.90 d 17.41 £0. 56 d 13.09 £0.20 e 90.98 +1.69 d
34 6.51+0.23 d 53.20 +£0.47 d 16.73 +0.39 d 12.62 £0.73 ¢ 89.06 +1.00 d
+ : ( Tukey P <0.05) . .

Note: Data in the table are Mean + SE; Columns with different letters indicate significant difference ( P <0. 05) . The following tables

are indicated as the same.
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fermentation cycle of the Locusta migratoria manilensis dung-sand

Table 2 Transformation capability of the 2™ instar larvae of Potosia brevitarsis to the difffierent

(d)

Fermentation cycle Cumulative larval dry weight

(g

(g

(g

Cumulative consumed food Cumulative excrement weight

(%)

Cumulative mortality

5 1.003 £0. 104 a 36.16 £2.59 ¢ 28.70 £2.16 ¢ 25.56 £2.9%4 a
10 0.988 +£0.052 a 37.38 £0.90 be 30.66 £0. 09 be 18.89£2.22 a
15 1.042 £0.019 a 38.36 £0.49 abc 31.32+£0.72 be 18.89 £2.22 ab
20 1.081 £0. 092 a 36.67 +0.52 ¢ 29.55+0.31 ¢ 17.78 £2.94 ab
25 1.047 £0. 050 a 36.60 £0.40 ¢ 31.56 +£0. 29 be 15.56 £2.94 ab
30 1.275 £0. 060 a 41.99 +0.40 ab 34.39 £0.44 ab 10.00 £1.92 b
35 1.073 £0.007 a 43.15+0.36 a 37.72£0.76 a 15.55+2.22 ab
3
3
25d 25 d. 100 g
25 d : 3 4.37 ¢ 74.48 ¢,
3 3
Table 3 Transformation capability of the 3" instar larvae of Potosia brevitarsis to the different
fermentation cycle of the Locusta migratoria manilensis dung-sand
(g (g (g (%)

Fermentation cycle Cumulative larval dry weight

Cumulative consumed food Cumulative excrement weight

Cumulative mortality

5 1.722 +0.034 a 45.88 +0. 36 abc 36. 15 0. 84 ab 22.22+2.22 a
10 1.812 0. 159 a 46. 17 £0. 65 abc 35.66 +0. 47 ab 22.22 +5.88 a
15 1.766 +0.217 a 48.17 +1.22 ab 36.56 + 1. 62 ab 17.78 +5.88 ab
20 1.666 £0. 112 a 44.08 £0.57 ¢ 33.16 £0.79 b 13.33 £3.85 ab
25 1.955 £0.057 a 44.78 £0.59 be 33.35+0.72 b 2.22+2.22 b
30 1.784 +0.042 a 47.57 1. 01 abe 36.97 £1. 17 ab 13.33 £3.85 ab
35 1.550 £0.343 a 48.33£0.04 a 39.99 +0.09 a 8.89 £2.22 ab
2 53.8%
.3 N ( 3
; 2 3
44.68% . 18
2.4 (5.65 g/100 g)
(P/G) (0.50 ¢/100 g) o 3
1 EAA/NEAA  75.00% ( =60%); EAA/TAA
P/G=2 P/G <2 43.00% (40%)

(FAO/WHO 1973) .
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Table 4 Differences in transformation capability of different instar larvae of Potosia brevitarsis

(d) (%) (%) (%)
| o (%) . (%) (%)
Optimal Weight gain Bodyweight Dung
Instar ) Feed utilization ) ] Approximate  Cumulative
fermentation rates conversion conversion
efficiency ) ) digestibility mortality
cycle efficiency efficiency
2 ) .
1 30 61.32£2.52  69.99+0.67 16.84 +1.35 84.45+0.72° 18.12+0.59 10.00 =£1.92
2" instar larvae
3
Y 25 63.88 £2.50 74.63 +0.98° 17.47 +0.56° 77.94+0.67 25.53 +0.64° 2.22+2.22
3" instar larvae
T ' o Note: Independent T—est * significantly different ( P <0. 05) .
5 3

Table 5 Amino acid content of dry 3™ instar

larvae of Potosia brevitarsis

/100
No. Test items (e 8
Content
1 Ala 2.52
2 Ser 2.18
3 ! Leu 2.73
4 Asp 3.64
5 ’ lle 1.95
6 Gly 3.57
7 Arg 2.28
8 His 1.51
9 ' Val 2.39
10 Pro 4.11
11 ! Thr 1.91
12 Phe 1.68
13 ' Met 2.16
14 Glu 5.65
15 ! Lys 2.58
16 o Tyr 2.65
17 o Cys 0.67
18 ) Trp 0.50
19 TAA 44. 68
20 ® EAA 19.22
21 ¢ / EAA/NEAA( %) 0.75
2 / EAA/TAA (%) 0.43
* ok L]
o Note: * indicates essential amino acids

* % . . . . . .
indicates semi-essential amino acid

Tyr and Cys.

®indicates including

1 K S water content

¥ ML erude protein
L HIAG T erude fat

® HLET 4 crude fiber

11 HUB 5r erude ash

= Hflbothers

3 3

(g/100g)

Fig. 3 Main nutrients of dry 3" instar larvae of Porosia brevitarsis

2.5
3
18.72% NY525-2012 =45%
5.95% NY5252012 =
5% 2.41% 6,
6 3

Table 6 Main component indicators of 3™ instar

larvae dung-sand of Potosia brevitarsis

Test indicators Unit Result
DOM /100g 18.72

TN ¢/100g 1.52

p ¢/100g 2.02

K 2/100g 2.41

NPK 2/100g 5.95

pH 8.9

wC g/100g 1.96
Chloride ion content  ( g/100g) 0.65
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45 ¢ 1 em’
N N 0.13 g (17.80 £0.25 cm) .
o (8.80 £0.17 cm) . (8.57
0.35 g) (0.75 +£0.02 g)
( 7o o 75 g
7 3

Table 7 Effect of different amounts of the dung-sand from the 3™ instar larvae Potosia brevitarsis

on the growth of Brassica rapa chinensis vegetable

(g (‘cm) (‘cm) (g (g

Application weight Height above ground Root depth Fresh weight above ground ~ Underground fresh weight
0 16.07 £0.23 b 7.10 £0.06 b 6.83 +0.34 be 0.39+£0.04 ¢
15 16.20+0.21 b 7.50 £0.17 b 7.08 £0.20 b 0.44 £0.02 ¢
30 17.23 +0.20 a 7.63+0.24 b 7.24+0.16 b 0.64 +£0.01 ab
45 17.80 £0.25 a 8.80+0.17 a 8.57+0.35 a 0.75+£0.02 a
60 15.90 +£0.21 b 6.93+0.27 b 6.84 +0. 14 be 0.57+0.03 b
75 14.73 £0. 12 ¢ 5.97+£0.07 ¢ 5.91+£0.02 ¢ 0.36 £0.02 ¢

( Molleman et al. 2009; Boyd et al.

3 2011)
N ( N
( Hoffmann 1985; Ratte 1985) . )
25°C
o 1 25°C
126.62 ( +£1.05) do (
N 2011) . N
(2012) o
2 30d 3 25d
o 28°C 3
. 2 N N o
22 ~28°C 25 ~28C o 11
> o
> > > > > > > N
207 o N
(2014b) o
(2015)
(
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