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Effect of Temperature on Hatchability of Overwintering Eggs and Nymphal

Development of Pochazia shantungensis (Hemiptera: Ricaniidae)

Duck-Soo Choi*, Sug-Ju Ko, Kyeong-Cheul Ma, Hyo-Jeong Kim, Jin-Hee Lee and Do-lk Kim
Environment-friendly Agricultural Research Institute, JARES, Jeonmam 58213, Korea

ABSTRACT: This study investigates the hatching periods and hatchability of the eggs of Pochazia shantungensis at different collection
times from 2011 to 2014, and the effect of temperature on the growth of P. shantungensis nymphs in an area of its outbreak. The
hatchability of P. shantungensis eggs varies with their collection time; their hatchability in late November was higher than that in March
of the next year, but no difference was observed in their hatching periods. The hatching periods of the eggs were 51.2, 31.3, 24.8, 19.4,
17.1,and 19.4 days at 15, 18, 21, 24, 27, and 30 C, respectively. The hatchability was above 70% at temperatures ranging from 18 to 27°C.
The hatching time of the overwintered eggs in the Gurye region in Korea was reduced by 9 days from 2011 to 2014. The hatching rate
was relatively higher when the average temperature in the winter season was relatively warmer. The dvelopmental periods of the first
to fifth nymphs were 82.8, 58.0, 45.8, and 39.6 days at 18, 21, 24, and 27°C, respectively, at the relative humidity of 40~70%, and a
photoperiod off 14 h light: 10 h dark. The higher the temperature, the shorter the developmental period. At 30°C, all life stages after the
fourth nymph died. Thus, the optimum growth temperature was estimated to be 27°C. For all life stages from the egg to the fourth
nymph, the relationship between the temperature and developmental rate was expressed by the linear equation Y = 0.0015 X - 0.014.
The lower developmental threshold was 9.3°C and the effective cumulative temperature was 693.3 degree-days. The lower develop-
mental threshold of approximately 3.8 C was the lowest at the fourth nymph stage.
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Table 1. Hatching rate and period of Pochazia shantungensis overwintering eggs collected at different times

Collection time' No. of egg treated Hatching rate (%) Hatching period at 25°C (days, range)
2011. Nov. 664 51.3 ab’ 18.8 (15~24) a
Dec. 690 50.6b 18.5 (15~24) ab
2012. Jan. 578 60.8 ab 18.7 (15~24) a
Feb. 334 62.7 ab 18.4 (16~22) ab
Mar. 462 72.0a 17.0 (14~22) b
June (Field) 454 91.7

'Collected egg-mass from November to February stored at 4°C until March.

Means with the same letter are not significantly different (a = 0.05).

Table 2. Hatching rate and period of Pochazia shantungensis at different temperature conditions (14h light : 10h dark)

Temp. (C) No. of egg treated Hatching rate (%) Hatching period (days, range)
15 953 56.2 a' 51.2 (40~59) a
18 796 752 a 31.3(23~41)b
21 593 709 a 24.8 (20~34) ¢
24 439 729 a 19.4 (16~26) d
27 472 758 a 17.1 (14~21)d
30 744 58.6a 19.4 (15~27)d

'Means with the same letter are not significantly different (a = 0.05).
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Table 3. Mean temperature during the egg stage, first hatching period, and hatching rate of Pochazia shantungensis in the natural

conditions of the Gurye region, Jeonnam, Korea

Mean temperature (C)

Hatching rate

Year

First hatching time

Nov. Dec. Jan. Feb. Mar. Apr. May Total (%)

2010/2011 6.5 1.3 -3.8 2.1 4.8 11.2 16.9 39.0 16 May 78.3

2011/2012 11.2 1.4 -0.5 -0.2 6.3 12.7 18.8 49.7 14 May 91.7

2012/2013 7.0 -0.4 -1.1 1.3 6.7 9.9 17.3 40.7 10 May 86.5

2013/2014 6.9 1.9 0.8 2.8 7.4 12.8 17.1 49.7 7 May 94.4
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Table 4. Developmental periods (Mean + SD) of each nymph stage of Pochazia shantungensis at different temperature conditions,

40~70% relative humidity, and 14h light : 10h dark photoperiod

Developmental periods (Days =+ SD)

Temp. (C)
1 st 2 nd 3rd 4 th 5 th Total
18 13.8+0.45a' 13.0+0.71 a 12.8+0.84 a 16.8+0.84 a 264+1.67a 82.8+2.17a
21 11.0+£0.71b 106 +0.55b 124+0.89 a 11.4+0.89b 12.6 £0.89 b 58.0+2.00b
24 8.0+0.71 ¢ 7.6+1.14c¢c 74+055¢ 104+ 1.14 be 124+0.89b 458+1.92¢
27 6.0+£0.0d 6.2+0.45cd 64+055¢ 9.6+1.34c¢ 11.4+£0.89b 39.6+1.95d
30 62+045d 6.8+0.84d 73+2.07b - - -

"Means with the same letter are not significantly different (a = 0.05)
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Table 5. Regression equation, lower developmental threshold (LDT), and effective cumulative temperature (Tc) of each developmental

stage of Pochazia shantungensis

Developmental stage Regression equation F-value P-value LDT (C) Tc (degree day)
Egg Y =0.00303 X - 0.0225 1.183 0.0008 7.4 330.2
1 st Y =0.01063 X - 0.1255 75.5 0.0129 11.8 93.9
2 nd Y =0.0097 X - 0.1015 103.8 0.0095 10.5 103.4
Nymph 3rd Y =0.0096 X - 0.1035 19.1 0.0485 10.8 105.0
4 th Y =0.0047 X -0.018 16.3 0.0561 3.8 216.9
5th Y =0.0051 X - 0.0425 5.989 0.1342 8.3 206.0
Egg~Nymph Y =0.0015X-0.014 161.33 0.0061 9.3 693.3
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