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Studies on the migration of cotton leafhopper Empoasca biguttula
(Shiraki)

CHEN Yong—Nian, LU Ronngheng (Department of Plant Protection, Hunan Agricultural University .
Changsha 410128 ,China)

Abstract: Cotton leathopper, Empoasca biguttula,is an important pest damaging cotton and aubergine in
South China. Based on the field investigation in winter and feeding experiments with Malva crispa in labo-
ratory.it was found that the nymphae of the insect began to die under 10 C and the adult moved slowly un-
der 15 C and lost activity under 6 C. Neither the adult nor the nymphae could survive at 0.1 C. For the two
stages of egg and nympha, the development threshold temperatures were estimated to be 13. 2 C and
16. 8 C »and the thermal constants to be 94. 3 and 69. 5 day degrees ,respectively. Generally,the air temper-
ature can not exceed 16. 8 C stably till the middle or the last ten days of April in Hunan and the insect pest
could not be found before that time. The adult always was the first to be observed in field in Hunan every
year, which indicated that cotton leaf hopper has migrated from other places and could not over-winter
safely in Hunan.

On the other hand, the insect could survive through winter in Nanning, Linshui and the suburb of
Guangzhou and its main host plants in winter include cotton,Urena labata Solanum melongena,S. lyratum ,
Atropa belladonna and Hibiscus rosasinensisset al. In those areas such as Liuzhou and Guilin that Solanum
melongena could not survive in winter,no cotton leafhopper could live over-winter.

The insect took off and migrated after sunset in summer and autumn. Required intensity of illumina-
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tion for takeoff was 0~300 Ix in summer. The takeoff threshold temperature is 17. 1 C and the insect does
not take off when it was rain or the wind speed is over 1 m/s. The peak day of blastoff was on the 2™ day
after adult emergence. Its blastoff behavior was similar to that of brown planthopper . Nilaparvata lugens.
Remarkable differences between migratory type and residential type in the mean fly times and the ratios of
the length of wing to body were observed. For male and female adult of migratory type.the fly times were
measured to be 238. 8 and 189. 8 sec,and the ratios to be 1. 14 and 1. 11,respectively. As for male and fe-
male adult of residential type,the fly times were 41. 4 and 53. 7 sec and the ratios were 0. 97 and 0. 98,re-
spectively.

Fourteen observing stations were distributed from Nanning to Luannan and the insect density was in-
vestigated every two or three days in each station. It was found that the adult density increased suddenly
and simultaneously in different station and satisfied the weather change. Its immigration was divided into
type I ,which immigration regions located in the South of the cold front(static front)and shear line ,and in
front of the trough of Southwest air current,and type I ,which immigration regions located in front of the
ridge of and in back of the trough of North side air current. In January,the 10 C isotherm,corresponded to
Fuzhou-Yongan-Qujiang-Liuzhou-Yuxi-Baoshan, was the Northernmost limit for cotton leafhopper over-
wintering safely in China.
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Table 1 The supercooling point of the different stages of cotton leafhopper
Egg Nymph Adult
Determination date g 99 1n 17 8 20 117 8 20 117
O 9 10 10 5 20 15
2(C) —9.0~—10.0 —10.0~—11.25 —8.4~—9.0 —8.6~—9.2 —7.2~—8.2 —8.9~—9.4
GCC) —9.75 —10.5 —8.7 —8.9 —8.0 —9.25
t @ 1.51 1.04 1.85
(a=0.05) df=1D (df=13) (df=33)
‘o 2.11 2.16 2.03
(a=0.05)

(DNo. of determination.@The range of supercooling point.@)The average of supercooling point,@ Practice value,®)Sim-
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Table 2 Determination on the C.K value of the egg and nymph of cotton leafhopper under the fluctuant natural tempera-

ture
f T N S/t SIN SfN? SftN C K
23 148.33~249.66 5.25~11.0 8964. 11 343.08 2576. 08 66382.15 13.21 94.28
26 142.8~266. 88 5.0~12.0 12796. 26 489. 82 3758.75 97038.80 16.77 69.46
3 2.1.5 s
Table 3 Investigation on the overwinter of 3
cotton leafhopper in South China ° °
N Y b
¢ - - ) oy ) ’ ’
. . Plant No. of No. of “ ”
Time Site o.
adult nymph
o Bombax
1987-03-25 30 3000 3750 . . .
17 malabaricum Malvastrum tricuspi-
1988-01-17-23 293 20 77 datum . Solanum photeinocarpum . Hi-
1988-01-17-23 580 10« ) biscus tiliaceus s
4
1988-01-17-23 500 2 3 . Urena lobata .
1988-01-17-23 1152 1 0 Solanum melongena . Solanum lyratum . A-
1988-01-17-23 352 3 0 tropa belladonna Hibiscus rosasinensis
1988-01-17-23 543 1 0
o ’ b
1988-02-10 100 ) 14
s 1988 s 1
1987-03-01
~07-30 ’ s 2 s
500 0 0
1988-02 . ¥ . ( )5
~10-23
b ’ A} N ’
4 o
Table 4 The flight capacity of cotton leafhopper 2.2
under the different temperature ’
.21
rate of , s P
Temp.
~ No. flight  (C) ( ° ’
(g ( ) D
) (%) No. of flight s s
21.3 21 21 100.0 16.5 30 6 20. 0
20.2 51 47  92.2 16.0 56 5 8.9 ° ’ °
19.8 30 27 87.1 15.0 36 2 5.5 o
18.0 56 44 78.6 14.2 21 1 4.7 2.2.2 14C,
17.1 21 11 52.3 14.0 45 0 0
17.0 42 13 30.95 13.8 51 0 0 ’ ’
° 50% s
17.1C. “S” s 4,
2.2.3 . °
.16 C s ,16.0C s s o
5 5 “ ”» 20%7“ 9 50%7“ ” SOV
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s s 18:30~20:50, s ( 0. 6m/s)
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Table 5 Light intensity (I1x) need by the cotton R 6

leafhopper started to fly in different seasons

1986 1987
’ ’ 9 b
Fall 1986 Summer 1987
2
186~130 300~86 '
22~0 10~0 °
800~0 300~0 s 4 s 40 .
800~40 150~70 7. 2d .
400~5 125~10
22~0 22~0 P 1d.2d
6 (A) 7
(B) ( : ) Table 7 No. of cotton leafhopper adults
Table 6 Ovigerous number of female in the roof of cage started to fly at different ages
and on the plants caged in the migrating period %)
417 419 1 22 5 1 No. of adults started to fly at
Observation date different ages and ratio
A B A B A B A B C -
2d 3d =4d

) 14 10 12 15 10 8 13 18
05-01~06 5(12.5) 7(17.5) 2(5.0) 0€0.0)

(> o 5 1 3 0 2 0 10

7 05-02~07 3(7.5) 4(10.0) 2(5.0) 0(0.0)
¢y o 1m 1 9 o0 3 0 25 05-06~11  2(5.0) 6(15.0) 3(7.5) 1(2.5)
(Yo 5 0 3 0 2 0o 14 05-08~14  3(7.5) 6(15.0) 2(5.0) 0¢0.0)

, 3 15%, 4 60% , .
. . 1~2 . 3
L, / ] 21 ,
, 8,
8 / ( : 1~3d)

Table 8 The relationship between the flight capacity and the ratio of winglength
to the body length (Age in days:1~3d after emergence)

/
Time of Average time Wing/body Average
Type Sex S S

flying (s) s/ ) length ratio
S 148.5~331.3 238.8 91.4 1.13~1.15 1.137 0. 0096
£ 132.4~261.2 189. 8 52.0 1. 06~1.15 1.113 0. 0402
S 28.2~50.1 41. 4 17.4 0.96~0.99 0. 970 0.0167
$ 15.3~98. 4 53.7 29.7 0.96~0.998 0.977 0.0177
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Table 9 Significant test of the difference between the flight capacity and the
ratio of wing length to the body length
/
to. 05 to. 05
. Practice Simulated
Ttem Type Average wing df ractice rmutatec Result
L value value
length/body length
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