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Study on the mating and fecundity of Thitarodes gonggaensis

ZHANG Dedi YOU HuaJian LU ZengHui TU Yong-Qing CHEN ShiJiang" ( Chongqing
Academy of Chinese Materia Medica Chongqing 400065 China)

Abstract: This paper studied the mating and fecundity of Thitarodes gonggaensis under various mating
duration sex ratios populous density and temperature to find out the influence of these four variables on
the mating oviposition and hatch of T. gongaensis. Results indicated that the mating duration of adult
T. gonggaensis was enormously varied in the range of 22 ~ 270 min and the average duration was
90. 85 min. When the mating finished naturally they could normally oviposit regardless of the mating
duration with a fecundity of over 90.83% . When the mating duration was artificially controlled the
amount of oviposition was not affected but the hatching rate of the treatment within 40 minutes of mating
was obviously lower than natural mating. Therefore during the breeding process of insect species the
adults with mating duration less than 40 minutes should avoid human interference in mating leading to the
separation of the adults so as to ensure the successful completion of mating. However the mating rate and
hatching rate of groups with more males than females were significantly higher than those of groups with

more females than males whose sex ratio was greater than 1.25:1. In the process of artificial breeding if
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there were more males than females the mating ratio should be maintained between 1:1 and 1:1.5. If
there were insufficient males the mated males could be put back into the mating box and mated with the
unmated females. Mating temperature on adult mating duration spawning hatching rate have a significant
impact temperature 15°C or less processing after mating adult mating duration spawning and hatching
rate were significantly higher than the temperature 20°C above the best mate temperature to maintain
under the condition of 10°C  the mating time the longest spawning hatching rate was highest.
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Table 1 The statistics on mating of natural and artificial intervention
min / 2
Mating duiation) Mating loga(rithr)n (%) (min) Average sp:twning ) Average hatchir(lg ra)ite
Proportion Average mating time
Natural shedding
<30 6 3.00 26.33 a 525.33+£34.20 a 92.00 £2.19 a
30 ~60 52 26. 00 44.40 b 520.90 £27.52 a 90.83 +1.62 a
60 ~90 62 31.00 72.53 ¢ 528.60 £22.63 a 91.60 £1. 89 a
>90 80 40. 00 140.09 d 529.50 £29.44 a 92.80+2.04 a
Artificial intervention
10 10 510.50 £33.46 a 0.00 d
20 10 497.50 £22.73 a 12.40 +£29.72 cd
30 10 527.20 £28.45 a 33.20 £44.21 ¢
40 10 539.10 £41.28 a 60.70 £44.80 b
50 10 513.70 £25.67 a 91.40£2. 12 a
60 10 520.10£20.32 a 91.80+2.35 a
0.05 o o Note: Different lowercase letters in the same column
indicated significant difference at 0. 05 level. The same below.
2.2 ( <1) 1:1.5
( 2 96.11% 1:2 93.33%
(F=4.482 P <0.05), ( >1) 1.25:1
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92.00% 2:1 1.25:1 .
83. 66% 2.3 . .
1.25 ( 3) 1:1
? (F= (F=2.185 P>
0.306 P >0.05) 1:1.75 0. 05) 60/
524.40 1 . 96. 57% 150/
(F=51.29 P <0.05) 1:2 92.69% 60/
92. 42% 1:1.75 150/ .
90. 80% 1.25:1 (F=0.342 P >0.05)
90. 41% (F=0.401 P >0.05) .

2

~ ~

Table 2 Effect of sex ratio on mating rate spawning quantity and hatching rate

C 7)) (%) C 7)) (%)
Sex ratio ? 5 Average mating rate Average spawning Average hatching rate
1:1 45 45 95.66 £4.03 a 509.60 £24.74 a 91.60 £1.64 a
1:1.25 40 50 96.00 +2.85 a 516.60 £35.61 a 92.20+1.48 a
1:1.5 36 54 96.11 £3.16 a 494.40 £22.95 a 92.20+1.78 a
1:1.75 33 57 93.94+4.79 a 524.40 £74. 84 a 90.80+1.92 a
1:2 30 60 93.33+£5.27 a 506.80 £52.35 a 92.42£1.94 a
1.25:1 50 40 92.00 +£4.00 a 518.80 £28.94 a 90.41 £1.34 a
1.5:1 54 36 91.48 £3.83 ab 513.20+£35.34 a 86.40 £1.52 b
1.75:1 57 33 85.96 £3.92 be 477.40 +120. 88 a 84.00 +0.96 ¢
2:1 60 30 83.66 £6.28 ¢ 512.80 £22.26 a 79.00 £1.87 d
3 N N
Table 3 Effects of adult density on mating spawning and hatching rate
(1) (%) (1) (%)
Density Average mating rate Average spawning Average hatching rate
150 92.69 +2.28 b 520.40 £37.54 a 92.40 £1.46 a
120 94.91 +£2.35 ab 526.60 £24.26 a 91.20+1.37 a
90 94.66 +£2.43 ab 508.80 £26.34 a 93.00+1.20 a
60 96.57 £2.39 a 512.40 £31.65 a 90.80+1.42 a
30 95.20 +3.34 ab 532.20+£25.36 a 92.20 1. 66 a
2.4 N N 20C
( 4) 25C o
(F=24.32 P<0.05), (F=8.6 P<0.05) 10°C
10°C 536.40 / 25°C
70. 50 min 10°C 222.80 / <15C
25°C 20C o

8. 40 min 5C. 10C. 15C
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Table 4 Effects of temperature on mating duration spawning quantity and hatching rate

(C) ('min) C 7)) (%)
Temperature Average mating time Average spawning Average hatching rate
5 53.33 +8.87 a 504.40 £25.44 a 91.60 £1.52 a
10 70.50 £8.81 a 536.40 £22.25 a 92.60 £1.42 a
15 59.60 +15.85 a 518.60 £20.34 a 92.40 +1.35 a
20 25.60 £10.92 b 335.40 £36.65 b 36.40 +49.84 b
25 8.40 £4.56 ¢ 222.80 £29.36 ¢ 0b
3 40 min
90 N N
(1992) R
10 min 1:1 ( 1994)
150 min 42 min
437 N
22 min 270 min
90. 85 min 500
( Al
. )
3 ( 1996) 25% ( 1.25:1)
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