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Temperature-dependent Longevity and Fecundity of
Propylea japonica Thunberg (Coleoptera: Coccinellidae) and

Its Predation Amount on Two Aphid Species

Bueyong Park, In-Hong Jeong, Gil-Hah Kim', Sung-Wook Jeon** and Sang-Ku Lee*

Crop Protection Division, Department of Agri-Food Safety, National Institute of Agricultural Sciences, Wanju 55365, Korea
"Department of Plant Medicine, College of Agriculture, Life and Environment Sciences, Chungbuk National University, Cheongju 28644, Korea

ABSTRACT: This study was conducted to investigate the developmental characteristics of Propylea japonica Thunberg (Coleoptera:
Coccinellidae) and its consumption of Myzus persicae nymphs at 3 constant temperatures (20.0, 25.0 and 30.0C; 60 * 5% relative
humidity; 14 h light : 10 h dark). The longevity of adult female P. japonica under 20, 25, and 30°C was 134.0, 101.0 and 55.2 days,
respectively. The total fecundity was 508.6, 875.6, and 383.4 eggs during its life span, respectively. The longevity of adult male P. japonica
under 20, 25, and 30°C was 128.8,97.8, and 46.5 days, respectively. Average daily consumption of adult M. persicae by 1st, 2nd, 3rd, and
4th instar P. japonica at 25°C was 2.2, 7.3, 14.5, and 29.1, respectively. The average daily number of M. persicae consumed by male and
female P. japonica over their lifetimes was 35.0 and 42.9, respectively. Average daily consumption of adult Aphis gossypii by 1st-4th instar
P. japonica at 25°C was 2.2, 7.5, 13.9, and 29.5, respectively. The average daily number of 4. gossypii consumed by male and female P.
japonica over their lifetimes was 37.0 and 40.8, respectively.
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¢170] o 82+ WupebYo| R Propylea japonica Thun-
berg (Coleoptera: Coccinellidae)] (Fig. 1)+=2015d =] 3X| ]
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sh9l 128 5} AR 4] of L AO] K40.0 x 45.0 x
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Table 1. Life span and fertility (mean + SE) of adult male and female Propylea japonica at three different temperatures

Female®
Temp. a . . . . .
(C) Male Pre oviposition Oviposition Pro oviposition Total Fecundity
(days) (days) (days) (days) (no. eggs/female)
20.0 128.80 + 33.24a° 8.10 + 1.69a 120.57 +32.68a 5.37 £ 2.86ab 134.00 £34.01a  508.60 + 286.94b
25.0 97.73 £31.31b 4.70 + 0.60c 89.37+27.77b 6.97+5.55a 101.03 £26.13b  875.60 + 358.77a
30.0 46.47 +21.18¢ 5.84+2.01b 44,90 + 14.12¢ 4.47 +£2.74b 55.17+14.96c  383.37 +£229.87b

®Mean = standard deviation of 30 individuals of 2. japonica.

PMeans followed by the same letter within a column are not significantly different (P < .05, Tukey studentized range test). Compare in same

instar of aphid by three temperature.

Longevity, fecundity and predation amount of Propylea japonica 79



3H= Ao & oA ¢low(Singh, 1970), Zhang et al. (2007)
9] Aol = mpdgol t el Hole vl Eof Hlst
of HHl7170] o] Ao 7} Wan Ao =gl ie 0] FRe
F= RS Z eyt

b ol e Ageo] U Baliltes 2AR A
IH= Fig. 33} ok ARE7IZES 20, 25, 30 C oA 212} 186,
160, 89|11, A kgka=2] 50%0f| o] 2= 7|k 72}

30 ~

63, 50,27 o]tk AREH 717k 25 C ol A 4.7 Yol 3=,
T Y20l A ampgAfol | of thsle] Red golden aphid
(Uroleucon nigrotuberculatum Olive)S H o] 2 3t A3 of| A=
A 717401 15.7Y, 7118 B2 E(Megoura crassicaulda
Mordcilko) & Ho| & gH AR A= 6.2 Y= Heh} Holof w}
2 HJxpr} 9= A o & ek th(Barry and Ohno, 2015).

25 -
>
©
T 20 -
2
[]
§
R
E 15
=]
T
©
“
o
I 10
z
5 4
0 : ‘ : . : : . : : . : ‘ . : ‘ : . ‘ ‘
0 20 40 60 80 100 120 140 160 180 200
No. day after emergence
Fig. 2. Cumulative survival rates of female Propylea japonica at three different temperatures.
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Table 2. Number of Myzus persicae consumed by larva of Propylea japonica at three different temperatures
Temp . No. of aphids consumed by larva during 24 hours®
9 Aphid stage
(©) Ist 2nd 3rd 4th
0.0 Ist~2nd nymph 6.23 +1.98¢" 10.83 £2.85¢ 26.17 + 7.54c 57.57+9.94c
4th nymph~adult 1.13£0.57c 4.67 +1.83¢ 11.13 +3.60b 20.07 £5.12¢
250 1st~2nd nymph 8.07 £2.42b 14.53 £3.52b 47.37 + 8.83b 64.87 + 11.49b
4th nymph~adult 2.17+0.75b 7.27+1.95b 14.53 £3.99b 29.07 £ 6.19b
30,0 1st~2nd nymph 12.34 +3.66a 22.03 +6.08a 55.37+10.62a 84.77 £ 14.67a
4th nymph~adult 493 +1.51a 11.53 £2.05a 22.37+4.54a 39.23+6.71a

®Mean = standard deviation of 30 individuals of 2. japonica.

®Means followed by the same letter within a column are not significantly different (P < .05, Tukey studentized range test). Compare in same

instar of aphid by three temperature.

Table 3. Number of Aphis gossypii consumed by larva of Propylea japonica at three differnet temperatures

Temp . No. of aphids consumed by larva during 24 hours®
9 Aphid stage

(©) st 2nd 3rd 4th

20,0 Ist~2nd nymph 5.06 + 1.85b° 11.10+2.71¢c 24.83+6.97c 59.77 + 8.99b
4th nymph~adult 1.23 £ 0.63¢c 4.26 £ 1.60c 11.87 +3.88b 21.06 + 5.09¢

250 Ist~2nd nymph 6.17 £2.52b 14.36 +3.68b 4523 +£10.53b 64.07 £ 12.05b
4th nymph~adult 2.20+0.76b 7.47+1.72b 13.93 +3.77b 29.53 +6.53b

300 Ist~2nd nymph 11.47 £3.58a 23.57 £5.48a 54.13 £10.79a 85.87 £ 15.25a
4th nymph~adult 5.07 +1.80a 11.16 £2.82a 23.40 + 4.83a 39.67 + 6.30a

*Mean =+ standard deviation of 30 individuals of 2. japonica.

®Means followed by the same letter within a column are not significantly different (P < .05, Tukey studentized range test). Compare in same

instar of aphid by three temperature.
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Table 4. Number of Myzus persicae consumed by adult of Propylea japonica at three different temperatures

Temp. . No. of aphids consumed by adult during 24 hours®
2 Aphid stage

(C) Male Female

0.0 Ist~2nd nymph 102.65 + 28.81c” 108.60 = 28.58b
4th nymph~adult 26.17 + 6.43¢ 28.97 +5.71c

250 1st~2nd nymph 118.13 £20.73b 132.60 + 25.55a
4th nymph~adult 34.97 £ 6.50b 42.90 + 8.58b

30,0 1st~2nd nymph 135.53 £ 36.29a 144.31+43.17a
4th nymph~adult 44,77 + 8.34a 55.07 £9.09a

*Mean =+ standard deviation of 30 individuals of P, japonica.

PMeans followed by the same letter within a column are not significantly different (P < .05, Tukey studentized range test). Compare in same

instar of aphid by three temperature.

Table 5. Number of Aphis gossypii consumed by adult of Propylea japonica at three different temperatures

Temp. . No. of aphids consumed by adult during 24 hours®
5 Aphid stage

(C) Male Female

200 1st~2nd nymph 99.53 +25.10b° 104.37 +27.15¢
4th nymph~adult 25.83 £5.58¢ 28.07 £6.13¢

250 Ist~2nd nymph 133.30 +27.99a 141.76 + 36.84b
4th nymph~adult 36.97 £ 6.26b 40.80 + 6.33b

30,0 1st~2nd nymph 143.57 £ 30.02a 160.63 + 40.76a
4th nymph~adult 48.70 £ 9.09a 62.17+10.14a

®Mean + standard deviation of 30 individuals of 2. japonica.

®Means followed by the same letter within a column are not significantly different (P < .05, Tukey studentized range test). Compare in same

instar of aphid by three temperature.
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