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Effects of oviposition substrate pattern and sex ratio on the fecundity
of Proteatia brevitarsis (Coleoptera: Cetoniidae)

ZHANG Guang-Jie'™ XU Tao' YANG Liu' MA De-Ying'™" LIU Yu-Sheng®""

(1. Key Laboratory of the Pest Monitoring and Safety Control on Crop and Forest,
College of Agriculture, Xinjiang Agricultural University, Urumqi 830052, China;
2. College of Plant Protection, Shandong Agricultural University, Tai'an 271018, China)

Abstract [Objectives] To investigate the effects of oviposition substrate and sex ratio on the fecundity of Proteatia
brevitarsis Lewis, improve the current fecundity parameters for this species, and design a composite oviposition substrate that
will improve the fertility of insects that lay eggs in solid substrate. [Methods] The effects of five different oviposition
substrates (cow mature, sand, cow manure mixed with sand, cow manure and sand and cow manure and liquid sand) and five
Q: & sex ratios (4:8,5:7,6:6,7:5,8:4), on adult fecundity, mortality and hatching rates were measured and
compared. [Results]  Oviposition substrates can be ranked in adult fecundity as follows: cow manure and sand > cow
manure mixed with sand > cow manure > cow manure and liquid sand > sand. Female fecundity was highest (129.0 eggs/40 d)
on a substrate comprised of cow manure and sand, fecundity on this substrate was 1.72 times that on cow manure, which is the
natural substrate. The five sex ratios can be ranked in terms of overall female fecundity as follows: 7 : 5>8 : 4>6 : 6> 5 :

7>4 : 8, and in terms of average fecundity per female: 4 : 8>6 : 6>5 : 7>7 : 5>8 : 4 (up to 3.60 eggs/day). Neither substrate

nor sex ratio had a significant effect on adult mortality or hatching rate; the hatching rate was > 90% in all cases. Based on
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investigation of the natural sex ratio, the optimal sex ratio for ensuring high fertility is 1 : 1. [Conclusion] Choice of

oviposition substrate and adult sex ratio can significantly improve the fecundity of P. brevitarsis; maximum fecundity was

obtained with an oviposition substrate comprised of cow mature and sand and an adult sex ratio of 1 : 1.

Key words Proteatia brevitarsis Lewis; spawning substrate; sex ratio; fertility
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Table 1 Effect of five spawning substrate patterns on the fecundity of Proteatia brevitarsis
R 7=Bi& (kI ) Number of fecundity
Substrate 5d 10d 15d 20d 25d 30d 354 40d it Total
e 444+ 1728+ 1604+ 504+  147.0+ 131.6+  30.8+ 12.6+ 750.0+
Cow manure 7.6b 15.4bc 8.9b 5.0a 12.1bc  15.5bc  5.9bc 2.1bc 21.1¢
IR 135.6+ 2492+ 1052+ 768+ 2498+ 161.8+ 62.0+  23.0+ 1 063.4+
Mix manure and sand  9.5a 30.0ab  8.1bc 22.1a 14.8a 9.0ab 7.4ab 6.5ab 43.7b
U4y 112.0+ 2834+ 252.0+ 85.0+ 2158+ 192.8+ 954+ 53.2+ 1 289.6+
Half manure and sand ~ 14.7a 40.0a 41.9a 28.7a  22.6ab  12.2a 10.0a 16.6a 28.5a
W 1.6+ 1044+ 502+  67.0& 169.0+ 140.6= 572+  30.6+ 630.6+
Manure liquid sand 3.6b 10.4¢ 9.3¢c 12.9a 25.6b  14.8bc  10.7bc  5.0ab 53.9¢
g4k 9.4+ 76.6+ 444+ 320+  79.8+ 948+ 264+  30.8+ 394.2+
Sand 4.2b 16.9¢ 15.4¢ 4.9a 4.4c 7.8¢ 3.3¢ 2.7ab 33.8d

RPEHE NV B bR ER s VB S A AR FRER R 25 B (Tukey ¥, BEH/KF P<0.05), TR,
Data in the table are mean+SE, and followed by different letters indicate significantly different (P<0. 05). The same below.
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Fig. 1 The relationship of temperature and the
fecundity of Proteatia brevitarsis in treatments of
five spawning substrate patterns
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Table 2 The fecundity differences of Proteatia brevitarsis in spawning substrate with the
two components of half manure and sand

F=hii (kL) Number of fecundity

Half manure

and sand 5d 10d 15d
substrate

25d 30d 35d 40d J3T Total

A

Numberin 40.2+12.0 101.0£13.2 94.2+16.7 32.0+6.5

COwW manure

A5t
Number in sand

67.4+6.6  71.8+6.1 32.8+7.1 16.4+6.5 455.8+17.5

71.8£14.1*% 182.4431.3* 157.8431.0* 53.0+£24.9*% 148.4+20.1* 121.0+£14.2* 62.6+£9.1* 36.8+£10.4* 833.84+38.5*

RIVISEAEA TR g, *Fom e .

Using independent sample T-test, * means significantly different.
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Fig. 3 The fecundity of Proteatia brevitarsis in
treatments of five spawning substrate patterns
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Data are mean+SE. Histograms with different letters
indicte significantly different by Tukey test (P<0.05).

S AL, Bk EE, RS R A
0 2 Rt O e L 178 18 A T 1 A P R A T L
FEOE NS 2 A, (HEAS AL BRI, A O
SRR R EE S 40 d 1T E
T, AAb M IR AE 100 KL L, ik
144.10 %7, & 3.60 ki/d.

5. |6 nl, 5 NbFR H R4
B IET BN &) U AR A T I 22 5 A
FERS:7HR6: 6 FITHRAXTEAL; 4
2 B e L 174 184 A T WS AT FARAIR , AFF- 2 Ak e
#AE 90% L

3 ikEitR

EL R P=BRA T Rk B N B 2%, BlA T RS
Flfphf I8, AR LLSZE R T A B e 57
o () FRVEFRT R B R (4,
2008 ). 1AL fALE AR = 7 Ol T AR JE 24
W& SIE . (EWRSFFEA IR, Ui

®3 SMEREXATHERSAMBRETEMGAMUENESR
Table 3 Differences of the adult mortality and the larvae hatching rate of
Proteatia brevitarsis in treatments of five spawning substrate patterns

e FETR (%) Mortality rate ShaEib R (%)
Substrate #EA Group Wi Female HEd Male Larvae hatching rate
43¢ Cow manure 19.00+1.87a 22.00+2.00a 16.00+2.45a 92.00+0.63a
# VMR Mix manure and sand 23.00+4.64a 24.00+5.10a 22.00+4.90a 92.00+0.63a
Z%¥b/4> Half manure and sand 29.00+2.45a 30.00+3.16a 28.00+2.00a 92.40+0.75a
WY Manure liquid sand 19.00+2.92a 18.00+3.74a 20.00+£3.16a 92.00+0.63a
4> Sand 19.00+3.67a 18.00+3.74a 20.00+4.47a 91.60+0.75a
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Table 4 Effect of sex ratio on the fecundity of Proteatia brevitarsis

e L
(R)
Sex ratio

AMEF= BN (KZ) Number of fecundity

5d 10d

15d 20d

25d 30d 35d 40d

R4:8
R5:7
R6:6
R7:5
R8:4

33.67+4.88a 30.00+£9.46a

28.40+3.25a 26.73+6.75a

28.87+4.25a 35.334+3.27a

24.87+3.56a 28.60+1.31a

27.63+3.70a 22.73+1.04a

21.37+1.09a 17.58+1.31ab 7.83+1.84a 10.00+3.74a 17.75+2.92a 5.92+2.72a

21.27+1.55a 20.33+0.87a 10.08+1.67a 5.33+2.14a 14.60+1.14a 4.13+1.43a

22.73+1.23a 15.72+0.47ab 16.33+2.53a  9.94+2.41a 13.11+£0.39a 6.50+0.63a

14.77+£3.46a 14.71+2.15ab 15.08+1.96a 7.52+1.14a 14.76+2.90a 7.81+0.85a

14.10+£0.95a 11.63+2.01b 12.75+0.66a 5.79+£1.09a 11.71+2.14a 3.83+0.98a
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Fig. 4 The relationship of temperature and
the fecundity of Proteatia brevitarsis in

treatments of five sex ratios

R: BfE#EEL, TEIE ., R: Sex ratio. The same below.
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brevitarsis in treatments of five sex ratios
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Table 5 Differences of the adult mortality and the larvae hatching rate of
Proteatia brevitarsis in treatments of five sex ratios

HERELL (R) SET-# (%) Mortality LR (%)
Sex ratio BEA Group Wit Female HEdt Male Larvae hatching rate
R4:8 36.11+2.78a 41.67+16.67a 33.3344.17a 94.00+1.15a
R5:7 33.33+4.81a 40.00+£11.55a 28.57+0.00a 92.67+0.67a
R6:6 33.3344.81a 27.78+5.55a 38.89+5.56a 92.00+1.15a
R7:5 38.89+7.35a 38.10+4.76a 40.00+11.55a 91.33+1.76a
R8:4 36.11+5.56a 33.33+4.17a 41.67+8.33a 90.00+2.00a
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Fig. 6 The adult mortality and the larvae
hatching rate of Proteatia brevitarsis in
treatments of five sex ratios
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