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Life tables of the laboratory population of Periphyllus koelreuteriae

( Hemiptera . Chaitophoridae) at different temperatures
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Technology, Luoyang, Henan 471003, China)

Abstract; [ Aim] This study aims to explore the effects of temperature on the population growth of
Periphyllus koelreuteriae ( Takahashi ). [ Methods ] We investigated the developmental duration,
survivorship, and fecundity of P. koelreuteriae in the laboratory under the conditions of 12, 15, 18, 23, 26
and 29 ( £1)°C, RH 60% +7% and a photoperiod of 15L: 9D, and constructed life tables of their
laboratory populations. [ Results ] The results showed that no nymph hatched at 29°C, and the
developmental duration of egg and nymph decreased with the temperature increasing from 12°C to 23°C.
The longest duration of egg and nymph was 13.97 d and 21.94 d at 12°C, and the shortest was 5. 86 d and
7.34 d at 23°C, respectively. The relationship between the developmental rate and temperature could be
simulated by the Logistic model. Adult lifespan and pre-reproduction period decreased as the temperature
increased, and the highest fecundity per female was 107.06 and 120.23 at 18°C and 23°C, respectively,
while the lowest was 63.16 at 26°C. Analysis of life table parameters showed that the net reproductive rate

(R,) and the intrinsic rate of increase (r,, ) increased as the temperature increased, with the highest values

of both found at 23°C. Relationship between the intrinsic rate of increase (r, ) and temperature (T) could
be described by the equation: r, = — 0. 00187 + 0. 075T — 0. 5945 (R> =0. 9419, P =0. 0481).
[ Conclusion] Temperature has great effects on the development and reproduction of P. koelreuteriae, and
the most suitable temperature range for this pest is from 18°C to 23°C , during which there is higher intrinsic
rate of increase.
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Table 1 Developmental duration (d) of Periphyllus koelreuteriae at different temperatures

HRE(C) o 1 I 2 Wt 3 Wt 4 Wt e

Temperature Egg Ist instar nymph 2nd instar nymph 3rd instar nymph 4th instar nymph Total nymphal stage
12 13.97 £1.36 a 8.47 +1.80 a 5.05+0.39 a 4.22 £0.67 a 4.41 £0.54 a 21.94 £2.34 a
15 10.78 £0.94 b 5.32+0.67 b 2.74 £0.68 b 2.65+0.62 b 2.37+£0.39 b 13.08 £1.25 b
18 7.74£0.72 ¢ 3.62+0.48 ¢ 2.29+£0.48 ¢ 1.88+0.33 ¢ 1.97 £0.16 be 9.52£0.90 ¢
23 5.86+£0.66 d 2.74 +£0.49 d 1.77 £0.49 d 1.69£0.29 ¢ 1.74 £0.33 ¢ 7.34£0.72d
26 6.09 £0.54 d 3.10 £0.46 cd 2.01 £0.46 ¢ 1.81+£0.49 ¢ 1.83+£0.32 ¢ 8.78 £0.82 ¢

FBE N ME £ AR ERE Rl — 3 ARR NG PR R 22 R B % (P <0.05,18D) ; F[A], Data (mean +SD) in a column followed by different

lowercase letters are significantly different (P <0.05, LSD). The same for the following tables.
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Table 2 Parameters of Logistic model for the developmental rate of Periphyllus koelreuteriae as a function of temperature

N
Deveii:f:ti stage “ b ¢ B P

i Egg 3.4188 —-0.2408 0. 1809 0.9977 0.0033
1 2787 1st instar nymph 4.9783 —-0.3487 0.3524 0.9958 0. 0065
2 {¥%7 0% 2nd instar nymph 5.1558 -0.3885 0.5324 0.9961 0.0058
3 {3 %70 3rd instar nymph 5.3596 -0.4094 0.5815 0.9981 0.0027
4 A4 F 4th instar nymph 6.1272 —-0.4796 0.5600 0.9995 0.0009
4 8 Total nymphal stage 5.2271 -0.3822 0.1264 0.9941 0. 0094

R3 TRBETRESEFZTRBFEETER(%)

Table 3 Nymphal survivorship ( % ) of Periphyllus koelreuteriae at different temperatures

HREE(C) 1 2 WA 3 WA 4 e it L7l

Temperature Ist instar nymph 2nd instar nymph 3rd instar nymph 4th instar nymph Total nymphal stage
12 96.24 £3.34 a 94.62 £2.89 a 93.24 £2.67 a 93.16 £2.49 a 79.10 £6.45 a
15 93.21 +£3.06 ab 94.16 £2.77 a 93.44 £2.52 a 94.44 £2.55 a 78.27 £7.02 a
18 91.38 £3.22 ab 93.61 £2.86 a 92.68 +2.64 a 95.22+2.63 a 75.49 £6.15 a
23 88.47+£3.14 b 89.24 £2.68 a 94.64 +2.78 a 91.66 £2.74 a 62.43 £6.37 b
26 56.54 £2.37 ¢ 67.67 £2.01 b 89.55+2.34 a 90.44 £2.46 a 31.57 £5.40 ¢
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Fig. 1 Survival curves of Periphyllus koelreuteriae at different temperatures
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Table 4 Effects of temperatures on the reproduction of Periphyllus koelreuteriae

IR/ )

A7)

HREE(C) AFHT(d) . . . A (d)
. . Fecundity (number of nymphs Daily number of nymphs .
Temperature Pre-reproduction duration Adult longevity
produced per female ) produced per female
12 2.47+£0.59 a 90.69 +14.30 b 3.42+1.34 d 28.54 +3.98 a
15 1.55+0.57 b 94.78 +11.76 b 4.67£1.41 ¢ 22.56 +2.51 b
18 1.07 £0.34 ¢ 107.06 +15.20 ab 6.65+1.89 b 17.18 £2.99 ¢
23 0.82+0.43 cd 120.23 +14.70 a 9.39+2.17 a 13.81 +2.16 ¢
26 0.69+0.49 d 63.16 +14.87 ¢ 6.52+2.24 b 9.72+2.75d
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ZhXHZFAEWM T AKX r, = - 0. 00187 +
0.075T -0.5945 (R* =0.9419, P =0.0481) ,
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Fig. 2 Age-specific fecundity of Periphyllus koelreuteriae at different temperatures

#5 FREBETRSSEFLRMBLARSY

Table 5 Life table parameters of the experimental population of Periphyllus koelreuteriae at different temperatures

o) AR LT T B FREI T
i Net reproductive Mean generation Intrinsic rate of Finite rate of Doubling time
Temperature . . . .
rate (Ry) time (7T) increase (r,,) increase () (D))
12 31.84 +2.26 ¢ 54.28 +3.22 a 0.0631 +0.0026 e 1.0659 +0.0064 ¢ 10.8644 +0.8652 a
15 36.01 £2.68 ¢ 28.81+1.94 b 0.1244 +0.0011 d 1.1279 +£0.0052 d 5.7570 £0.3648 b
18 62.43 +3.53 b 22.53+1.76 ¢ 0.1834 +0.0016 b 1.2014 £0.0071 a 3.7774 £0.3114 ¢
23 80.48 +4.37 a 19.29+1.83 ¢ 0.2276 +0.0019 a 1.2809 +£0.0072 a 2.7995 +£0.2649 d
26 35.85+2.19 ¢ 22.21 +1.92 ¢ 0.1620 +0.0017 ¢ 1.1644 +0.0066 ¢ 4.5542 £0.3463 ¢
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( Southwood , 2000; Kasap, 2003), A#5H,ZE4L
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