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Two-sex life tables of Psylla chinensis (Hemiptera: Psyllidae)
at different temperatures

ZHANG Bo-Chen” ZHANG Rui XU Shuang-Ye ZHU Xing-Qiu
LIAN Shao-Bo HAO Chi”~ YU Qin

(College of Plant Protection, Shanxi Agricultural University, Taiyuan 030031, China)

Abstract [Aim] To determine the influence of temperature on the growth, development, and fecundity of Psylla chinensis.
[Methods] In a controlled laboratory environment, the developmental period, oviposition rate, and survival rate of P,
chinensis were measured at 16, 20, 24, 28, 32 and 36 °C. An age-stage two-sex life table was constructed and used to
determine the survival rate, fecundity, life expectancy, reproduction value, and population parameters of P. chinensis. [Results]
Between 16-24 °C, the growth rate of P. chinensis increased, whereas the developmental period decreased with increasing
temperature. In contrast, temperatures between 24-32 °C had no significant effect on the developmental period. At 36 °C, the
development of P. chinensis was inhibited. The highest number of eggs were produced at 24 °C with 281.50 eggs per female.
Between 16-24 °C, the age-stage survival rate, population age-stage specific net reproductive rate, and the reproduction value
increased with increasing temperature. However, they decreased as temperatures increase between 24-32 °C. At 24 °C, the
intrinsic rate, net reproduction rate, and finite rate peaked, while the mean generation time reached a minimum value at 28 °C.
[Conclusion] Based on the findings of this study, the optimal temperature range for the growth and development of P,
chinensis is24-28 °C.
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Tablel Developmental duration of adult and whole generation of Psylla chinensis at different temperatures

B (°C) oy (d) 743 (d) Nymph stage (d)

Temperature (°C)  Egg stage (d) 1% 1st instar 2 ¥ 2nd instar 34 3rd instar 4% 4Athinstar
16 18.54+0.55 a 11.30+0.46 a 9.00+0.68 a 8.80+0.78 a 10.25+0.57 a
20 15.07+0.66 b 5.25+0.29 b 4.90+0.40 b 6.90+0.63 b 9.35+0.72b
24 6.97+0.26 d 4.05+0.59 bc 3.98+0.33 bc 4.32+0.89 ¢ 4.23+0.17d
28 9.14+0.32 ¢ 3.85+0.21d 3.45+0.17 ¢ 3.70+0.30 d 4.10+0.32d
32 8.53+0.08 ¢ 4.15+0.29 dc 4.00+0.38 bc 5.40+0.58 bc 6.40 +0.63 C
36 7.62+0.31 ¢ 0.00+0.00

F RS B bR 1R RSN /INE FBE SRR 48 Duncan' s 5 6 22 15K 36 7E P<O.05 /K F- 22 5+ i %, - 10336 °C

FAF P EAUREN GRS B M E R AT, TR,

Data are mean + SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s multiple

range test.

- indicatesthat P. chinensis couldn’t complete whole generation development at 36 °C. The same below.
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Table2 Developmental duration of adult and whole generation of Psylla chinensis at different temperatures

S it g v ca) I g o) e ()
Temperature (°C) ‘ - Adu_lt preoviposition preoviposition Eggslaid by_ per ngeratl on
#E Mae W Female period (APOP) (d) period (TPOP) (d) femae (grain) time (d)

16 46.53+2.86a 38.22+3.69a 15.89+3.14 a 59.15£0.99 a 42.72+¢11.46b  101.50+2.84 a
20 2853+1.44b 28.31+2.32b 4.84+0.94 b 39.70+0.60 b 77.35+11.58 b 68.25+1.30b
24 14.98+3.16d 20.33+3.56 C 2.86£0.83¢c 33.18£0.68c  274.50+35.64 a 50.81+1.87 ¢
28 15.25+1.85¢c 23.92+2.60 bc 435+1.07b 2420041 e 72.58+14.57 b 48.80+1.54c
32 1449+161d 26.51+2.19b 4.31+0.65b 28.55+0.41d 39.37£6.53b 49.05+2.05¢
36 14.21+1.82d 19.73+1.46¢C - 595+250¢ -

36 CHUME =R =R A4 (25 °C) TSR HRAE 36 CAMHF T /=g .
The36 °C single female oviposition treatment was the number of eggs laid by adultsreared at room temperature (25 °C) at 36 °C.

R, 16 CAHEN & B DA i & K F Al
IREEALFE (P<0.01), 20 °CIRZ, 24-32 °Chb3
] TG i 35 25 5, Hirh 28 °CAMI & B 1T 3
G A5 T R ol ™ BT ) e H O . 24 °C
AR PR T O 1.10 d, R T ek B R T
iR BEALFE ( P<0.01); j=BP &k 281.50 L/,
R T HABIR AL (P<0.01), 455 UL,

T S e AR B B B A K R B I L
WO AR OS], 24 °CHY ™ Bl e ey

KB D .

22 BEXMTERABRIPFHE, FHMHA
FHIEFEER R

ME 1 (A-E) WA S, A2 b E A
REAS MENFE R, RVEHEN, 24 CLbR
(IR IEAL 2N 94.50%,36 °CHT ik, N 16.00%.
24 °CAbHEZ A7 IEH N 58.10%, WEHEFT 32
CROFRFR) 42.50% ( P<0.05 ), T8 XohMfE . Al ol e
AR R AR o 24 F1 28 °CHE HLUA7E i RIS F
16 1 20 °C, WEBLF WU KB LT

Ay (d) Age (d)

FEJE (d) Age (d)

2 2 2
£ A16°C & B20° £ 9

E310 R 305 R

L E08] fgg 08| E'go.&

\lém L S o ES o

44*@%0'6 5% 0.6} E%Oﬁ-

g 04| 8 8 0.4/ & 20.4

3%0.2- g"\goz_ g.\302_
20 A . . 20 ? f , " , , 20 , " h , , ,
Eﬂ 0 20 40 60 80 100 120 % 0 20 40 60 80 100 120 5" 0 20 40 60 80 100 120

Y (d) Age(d)

—=— b Egg

—o— 1-2% 1st-2nd larva
—— 3% 3rd larva

—— 4§} 4th larva

—o— 5% 5th larva

—<— MERRH Female adult
—— JfE R B Male adult

3 e’ B 0,

5,0D28°C 51 0E32°C
s ] AR
$1-20.8} HI-2 0.8
i & 5
=206} 206}
g f G|
2% 3041 2X 5041
= = &
&%), S|
g %P
e 04 i oL 1

S 0 20 40 60 80 100 120 &

< 4 (d) Age (d) <

0 20 40 60 80 100 120
FgE (d) Age(d)

B1 AREET (A-E) PERAKENER-MERFIEFETE

Fig. 1 Age-stage specific survival rates of Psylla chinensis at different temperatures (A-E)
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Fig. 2 Population age-specific survival rates and fecundity of Psylla chinensis at different temperatures (A-E)
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Fig. 3 Age-stage specific life expectancies of Psylla chinensis at different temperatures (A-E)
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Fig. 4 Age-stage specific reproductive value of Psylla chinensis at different temperatures (A-E)
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Table3 Population parameters of Psylla chinensis under different temperatures

T (°C) SRR (d) WEBEKR (d'h)  JFRBKSR (dh) B A (Ro)
Temperature (°C) Mean generationtime (7) (d) Intrinsicrate (/) (d'')  Finiterate(’) (d"*) Net reproduction rate (Ro)

16 81.66+5.20 a 0.06+0.033 ¢ 1.03+0.004 c 21.00+4.48 c
20 52.22+1.25b 0.07+0.030 ¢ 1.07+0.003 b 39.10+4.23 b
24 39.34+0.60 ¢ 0.12+0.004 a 1.13+0.005 a 134.60+20.80 a
28 36.74t1.11c 0.10+0.006 b 1.10+0.007 a 36.35:6.25 b
32 41.16+1.94c 0.07+0.006 ¢ 1.07+0.007 b 19.65+2.78 ¢

—HTtE, eI TR A AW 7, A (A 16 °CHHRKSh 103 d, 3w AR AL
s (FE#E%, 2014), B (P<0.05), Horbvife pg v 0 B8 75 i (B AL E T
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KORAN T RS, (AR AR RS BhE R KRR 12 d, 7 16-32 °CYEREIN, i
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94.50% ., #7 U7 2R 58.00% ., i di /= Op & 281.50  FFIHEIE RIS, 24 °CHf P B K %
W/, 5 I AR B AL B 49.41% | JEI BR G ARRN GG TR AR AR B K AH XS5 R S
42.50%, 39.30-77.35 ki /M ( P<0.01); ik Hh [ AR UL FH R) A A FUERE R R A 5 S — 35 |
ANMETEIE R T A ]9 SR, 16 °CHE RS 48 12 RFVEERCE 3>, fEERR; 5 3-410F
82 X, KFHAAHYE 62-39 K5 MMIEBEAEAar  BEEEPGEN N, fEF I E YR — T,
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