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Table 1 The hatching of Chorthippus dubius in different temperatures and soil water contents
|

" K } 16 } 18T ' 21C | 23T } 25C
i T ”‘
THEAKRY 14.3[ 10,0 ‘ 5,0 ’14.3{ 10,0 ‘ 5.0 '14,3[ 10,0 { 5,0 ’ 14.3 ’ 14,3 110,0 5,0
7 # o 0 o 37,8 7.56| o |42,5/21,9] o 50.0 | 42.5 [62.5] o
bR |
| o R i 0 0 | 0 (8,85 7,51 0 3,06/ 10,51 © 7,92 12_57‘8,85‘ 0
! i ‘
iz B 1 28°C ] 3o°c l 33 ?35‘(;% 37C
LHEKRY l 14,3 ]m 0 '5 0 113 01 14, 3} 10,0 } 8 o’ 5,0 ’ 14,3 } 10,0 ‘, 5.0 ]10.0’ 10,0
# 31,3 | 40,00 6 {0 {55,0]57,5 [50 0r f 32,6 { 27.5 0 5,00 0
®n KR |
ol R 11.54/ 9,170 o [0 (12,25 | 9,35 6 84 0 | 14,04 10,82 0 441 0

MR PME T 18°C RIS T35°C Y, IRENME LR AT, MR EKTMES 0% E 18, o/<3o
CY B, BiERBAE, BiEENGC, HHAEKENI0,0%E, FEREE, k62,5
EEIRTEEN (25°C—30°C), T3EEKEEM (10.0%) WIPRBILRR S, Fﬂtmm%

MM o
HT BRI ER SRR RN, FERIFP18TC, 21c, 25°C. 28°C, 30°C A0
33°C.5.0%,10,0%F114,3% 1- 3 S/KR TP ML R 1T E 50 B T IRARIE W54,

TESEATHONRT, NEBHITT EH, BWR Ly =arcsing/ X, XNEWFNEILER, yhiE
WERBEE. HH, Yx=08,R y=2,87, x=100/,H y=287,5, XHFHEFSHILRE
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KR, 7ESRITESNRT, BE ATk, SREN, BEMLESKRKRMER B
BE(p<0.01)e BESTHEEKRNZTEEHEE (p<0.05 .
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Table 2 The data for regression between the hatching of C. dubius and temperatures and soil
water contents

i B 16C I 18C J' 210 f 23C ’ 25T
EMAAR%) | 14.3 10,0 5.0 | 14.3 10.0 5.0 14,3 10,0 5.0| 14.3 14,3 10,0 5,0
BiEx (o 2.87] 2,87, 2,87 37,76{ 15.89 2.87| 40,64 27,90/ 2,87 45,00 | 40,69 | 52,24 2,87

X1 o0/ o,0( 0,0 38,0 38,0 38,0 so,0f 80,0 80,0/ 98,0 |108.,0 | 108,0 | 108,0
X2 34,41| 40,00 0,00{ 34,41 40,00[ 0,00{ 34,41| 40,00, 0,00| 34,41 | 34,41 | 40,00 0,00
X3 0,175 0,245/ 0,145 0,218 0,240 0,121| 0,242 0,221 0,091| .0,245 | 0,242 | 0,192 | 0,060

x4 %104 6,506; 4,048| 0,000, 7,249 4,860 0,576 8,056 5,928 1,403 8,390 | 8,561 | 7,072 | 2,435

"o 28°C 300 J 33C | 35¢C ’ 37C
LAk | 14,3 10,0 5,0 18,0 14,3 10,0 8,0| 5.0| 14,3 10,0 5,0 10.0 10,0
BiR (y) 34,02| 39,23| 2,87 | 2,87| 47.87| 49,31| 45,00 2,87 | 34,76 31,63 | 2,87 | 12,92 2,87

Xy 108,0 108,0/108,0 | 98,0 98,0 98,0{ 98,0/ 98,0 | 68,0, 68,0 | 68,0 38.0 0,0
X2 34,41{ 40,00/ 0,00 | 0,00 34,41 40,00/ 30,00 0,00 | 34,41 40,00 | 0,00 | 40,00 40,00
X3 0,231 0,1700,042 | 0,244 0,222 0,157 0,1130,031 | 0,208 0,138 | 0,017 .| 0,127 | 0,115
Xy x10% 8,510/ 7,7203,156 | 5,796| 8,271| 8,052 6.816{3.612 7,607 8,400 |-4,259 | 8,532 | 8,584

Z%taEE, 83 TR,
y==17,5+0,265%, +0,644%, +18,9x, +0,0000362%,

MHERHBR=0.869, TR EHRIEEAKEE(p<0.01).
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Table 3 The survival of C, dubius in different temperatures and humidities
\\<>\§}§ 37'0\ 35T ' 33%¢C i 30C 1 28C | 25C | 217C ; 18T
Trg nE . ‘
— \(%)| 80| 80 [s0] 80 60 i 100 | 80 | 60 | 80 60 | 100/ 80 60 100 | 80 10080 Ig0
ﬁsm\ i \ I
18 ¥y 0 17,2 (0| 46,7 5.6 | 62,3 167,8/35,0] 47,5 | 73,0 50,0/ 71.5 | 47.8 | 47.5 ! 47.4 |0 0|0
WAER 0 | 1,58 |0 6,68 ) 3,21 11,56 6,856,46) 9,47 | 8,51 |6,8210,47 14,34 {11,009 | 7,86 | 0 [ 0|0

| | |

P — | 79,2 [—| 68,8
RER| — 12,50 —| 6,25

100,0 | 87,9 |89,6

|
f
85.4) 95.0 | 81,5 [37.5 84.7 | 87.5 | 23.9 | 58,3 | — ] I

0,00 | 7,12 6,268,59] 4,33 | 9,11 4,33 6,06 |12,50 (10,52 |11 41 | —

I

38

75,0 | 85,2 [83,8/95,0(100,0 [100,0 |52,9 80,2 | 96,9 \ 16,7 l 65,0 | — | — —

£

|
¥R — | 8,33 |—| 8,35 10,21 | 5,91 5,55/5,00 0,00 | 0,00 4.7415,91 | 3,12 [11.79 “23.63 — ; —| -
iSFﬁ;{E — | 37,5 |—| 25,0 | 0,0 | 37,5 ‘85.4‘54.2[) 79,2 71.7 0,0] 35,1 68.8”‘ ;o 7{55.6 '—— }—— -
iﬁ&i&'& — 123,94 |— 14,44 | 0,00 | 5,11 8.59'.4.18112.50 7.80 |0,0012.65 23,66 ,0;(,),,0 120.79 b l S
é!ﬂ T — | 3.01—| 63| — |17.5 42.9'1#,0 32,5 | 44,7 | — | 23.3 31.91 — J 14,6 | — | —| —
% PR — | 1.80 [— 3,06 — | 4,35 6.842,50/ 4,79 | 9.68 | — | 7,82 [16,51 ’ — ]8.56 — ; - =
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Table 4 the analysis of variance of the survivals of instars In different temperatures and humidities
b= ;-3 35C ‘r 33C i 30C ‘ 28°C } 25C ‘ 217
HyBE 80 60 80 \ 80 30 80 80 | 60 | 100 80 60 | 100 | 80
e Fig 4,68 — | 4,62 J 45,8 | 1,56 (13,43 | 8,35 \l 7,10 | 39,8 | 8,32 | 1,97 1 5,04 ! 0,03
B ¥ R AR AR AR A R R R N I -
] |
. mB¥ (pLOo0D)
* B¥ (p<0,05)
", #B¥ (p<o0,1)
N5 FTRE. BREFHNRAGMNETEERNTESH
Table 5 the analysis of variance of the survival, temperature and humidity
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T EERY, RENERRDE (<000 , BENENDEE (p<0.05 , HE N
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Table 6 the data for regression between the survival of C.dubius and temperatures and humidities

i B ! 37T [ B¢ ‘ ©33¢ ’ 30T [ 28°C
M BE) 80 80 60 80 60 100 80 80 20 60
H#ER (v 2,87 10,18 | 2,87 | 13,28 9,59 | 24,73 | 42,33 ! 22,78 | 34,97 | 41,97
X 0,0 34,0 | 34,0 60,0 60,0 84,0 | 84,0 | 84,0 90,0 90,0
X2 600 600 400 600 400 0 600 400 600 400
EN 3,669 3,944 | 2,432 | 4,206 | 2,755 | 5,006 | 4.582 | 3,628 | 4,793 | 3,625
Xy %106 1,524 1,710 | 1,820 | 1,844 | 1,858 | 1,470 | 1,950 | 1,710 | 1,956 | 1,576

BOE 26T ‘ 21T & 18°C

HIXHE BE(%) | 100 g0 60 100 80 100 80

EERGY) : 2,87 28,88 \ 34,42 2,87 22,44 2,87 2.87

X1 . 84,0 84,0 | 84,0 48,0 48,0 0,0 0.0

X2 ‘ 0 600 | 400 0 600 0 600

X3 | 4,544 4,992 | 4,163 2,923 4.765 0,000 3,740

Xxg %100 ’ 1,920 1,870 } 1,320 1,920 1,576 1,710 1,220

L& BEEE, RNBETFIEENE,
y=28,1+0,403x, +0,0151x, ~1,95%, ~17,7x,

MRAHR=0.847, EERFELRRARDE(p<0.01),
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HEFE T (PRI R RS T = ndk, BDRUREAR bk M p B ik 13 81 R |
ih BB ARG THRMBWERS (K7D o NETHTUEH, BEHTI0C f{€ F25°C
w, LEHBHRHE, 28CH, EEHRR.
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Table 7 The fecundity of C, dubius in different temperatures and humidities

BoE I ssT ] 33C | 30C ] 8C | 2 21
HXBE (%) 80 80 60 100 80 | 60 80 60 80 80 80 |60
R R 0 1 0 6 8 \ 4 6 10 5 6 2
BERE 0 50 116 | 30 111 | 257 40 | 123
WA \ 0 0 0 16,67 | 14,50 \ 7,50 (18,50 |25,70 | 8,00 (20,60 | ©

B BEXNEEDNERBITTHESN, SREHEERNERAESE (p<0.05) , 4
S IRERERARE(P>0,10),
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Table 8 The net reproduction rate of C. dubius in different temperatures and humidities

"o [ 35C l 33 ’ 30T 287 ] 25°C ‘ 21T

HxBEY 80 80 60 | 100 80 60 80 60 100 [ 80 60 | 100 80
pidisp::d 0,313 | 0,528 o.ooo! 0,175 0,429| 0,150 0,325/0,447 | 0,000 0,233! o.szo]i 0,000 | 0,146

- R 0.50 0,50 o.soj 0,50, 0,50 0,50, 0,50 0,50 o.soi 0,50/ 0,50] 0,50 0,50
LTI 0,00 0,00 o,ooi 16,67 14.50‘ 7,50} 18,50[25,70 | 0,00 8,00 20.50; 0.00 0,00
wBieE 0,050 | 0,325| 0,325 0,575, 0,575 0,575 0,4000,400 | 0,625 0,625/ 0,625 0,425 } 0,425

FEMRE 0.00 0,00 o,ool 0.84/ 1,79 0,32 1,21/ 2,30 | 0,00/ 0,58 2,05 0,00 f 0.00

25°CH, RoAHE, HIIEE%E, 30C

R,
FRoEE, MW EEN60%E,28CTRE 2‘41
2 2.24
e 2.0
PIR X B EEE (F1) , RIMEE, s
780 % HIXTIREE T, i (Ro>1) RN 6
27.0—31,5°C, ZE60% AN BE T, &k 14
R, >176H523.0—29,5C, 12
N _—
=, %W 0_:1
1. fEiR. BEW R R ZRMBEEHN u6
Bigch, WTRGRIE. BENE f4 G ;’:
% %) NERRE—THEEN R — e
I‘ﬁ”@o Delobe1(1983>%ﬁﬁ—"‘ﬁ:‘(kj‘jﬁ #é + 18 3&)732 # “6,4_22_;_‘;07(635% e
RE—ZRET, HIERSHMENRR, B RHSERERRKKTE, RERE
@“/ﬂ%fgﬁ'—'/l\ﬁﬁ, ﬁf_ﬁ, ﬁ&k@-—-/l\jj Fig. 1 The net reproduction rate of C. dubius

in different temperatures and humidities,
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H x 100

T =2,03-2,960
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THE INFLUENCE OF TEMPERATURE AND HUMIDITY ON THE
EXPERIMENTAL POPULATION OF CHORTHIPPUS
DUBIUS(ZUB.)

Wang Zhi xiang, Chen Yonglin, Ma Shijun
(Institute of Zoology, Academia Sinico)

The influence of temperature and humidity on the experimental population
of Chorthippus dubius (Zub,) was studied in laboratory, Hatching of eggs, sur-
vival of nymphs, fecundity of adults and population net reproduction rate of
Chorthippus dubius(Zub,) were determined over temperatures ranging from 16—
37°C, soil water content ranging from 5,0—18,0% and relative humidity ranging
from 60—100%.

Investigation showed:temperature, soil water content and their combined
effects can influence hatching of the eggs significantly; temperature, relative
humidity and their combined effects can influence survival of the nymphs sign-
ificantly, The influence can be expressed with the following equation:

y=a+b (T’ =TT =To) +b,(H —H)H-Ho)+bs(H' /Te~H/T)YH/T~H,/T")

+b,(H'T’ ~HT)Y(HT ~HoTo) '

Here, H’and H,/T’ and T, represent the upper and lower limit of the
humidity/temperature in which the insects can survive, H and T represent the
actual humidity and temperature, ¥ represents the survival or hatching of the
insects, a, b,,b,,bs,b, are constants,

Temperature may influence the fecundity significantly, but the effect of
relative humidity is not significant The net reproduction rate of the grasshopp-
er’s population(R,) are bigger than 1 when temperatures are 27,0—31.5°C at
809 relative humidity and 23,0—29,5°C at 60% relative humidity,



