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Analysis of the factors impacting on population proliferation of white-backed
planthopper (Sogatella furcifera) in rice areas of eastern Yunnan
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(1. Institute of Agricultural Resources and Environment , Yunnan Academy of Agricultural Sciences, Kunming 650205, China;

2. Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract To find out the main factors affecting population proliferation of the white-backed planthopper (WB-
PH) . Sogatella furcifera in eastern Yunnan, an orthogonal experiment was designed in the potting covered with
net to analyze the impact of population densities, insect inoculation period and rice varieties on the reproduction
of S. furcifera. The results showed that . 1) the insect inoculation period., population densities and rice varicties
had significant impact on the population reproduction. The impact sequence from strong to weak was developmen-
tal period (F=23.1,P=0.000), initial density (F=12.8, P=0.000), variety (F=5.6,P=0.003). Population
multiplication during transplanting period, jointing stage, booting stage and heading stage were 30.1, 16.4, 8.1
and 1. 3 times, respectively. The variance analysis showed significant differences between transplanting period and
others stages (P<C0.01). Multiplication at 4 initial densities ( 5 adult pairs / clump, 10 adult pairs/ clump, 20 a-
dult pairs/ clump, 40 adult pairs/ clump) were 22.1,21.7,7.2 and 4.9 times , respectively. and there was signifi-

cant difference between the initial densities of 5 adult pairs/ clump and 20 adult pairs / clump, 40 adult pairs/
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clump (P<C0.01). Proliferation rates of the varieties ‘Fengyouxiangzhan’, ‘Hongyou 7’, ‘Yunhui 290’ and
‘Mingliangyou 527" were 21.6, 15.9 , 10.8 and 7.7 times, respectively. There was significant difference between
‘Fengyouxiangzhan’ and ‘Yunhui 290, ‘Mingliangyou 527” (P<C 0.01); ii)analysis of the relationship between
proliferation rate and independent variables (pest density, seedling age, mean temperature and humidity) by the
multiple regression analysis generated a regressional model of population proliferation for ‘Hongyou 7°. Y =
—67.05+1.76 X1 —1.36 X, +3.70 X;+0.03 X, (Y, proliferation multiples; X;. pest density; X.. seedling
age; X;, temperature; X,, humidity; the same below), a regression model for ‘Fengyouxiangzhan’. Y =
—91.65—0.16 X; —0.38 X, +3.39 X;+0.41 X,, a population proliferation model for ‘Yunhui 290”. Y=
—59.79+0.23 X;—0.12 X,+2.28 X;+0.10 X, and a population proliferation model for ‘Mingliangyou 527" .
Y=—8.81+0.27 X;—0.15 X,+0.92 X;+0.01 X,. Population multiplication of S. furcifera was 43.3 times
during rice transplanting period. at 5 /clump pest density for ‘Hongyou7’. The results indicated that, from the

transplanting stage to jointing stage, a lower immigration density of white-backed planthopper could result in a

2017

larger population proliferation.

Key words  Sogatella furcifera; orthogonal experiment;
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Table 1 Factors and factor levels

R 2 K-

Level of factors

e B/ - A
Density of WBPH

Insect inoculation period

He i 4 A

Variety of rice

1 5

2
3 20
4

## M Transplanting period
10 #1# Shooting period
7784 Booting stage

40 Hili##E 4 Heading period

214 7 5 Hongyou 7
FtFE 5 Fengyouxiangzhan
=% 290 Yunhui 290

B 527 Mingliangyou 527
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Table 2 Results of orthogonal experiment of Sogatella furcifera population proliferation
A R R L L L
Variety Insect inoculation period Density of WBPH Maximum density Proliferation times
EMt% 5 Fengyouxiangzhan ##H Transplanting period 10 548. 3 54. 8
FMA 5 Fengyouxiangzhan &8 Shooting period 5 139.0 27.8
FMAF 5 Fengyouxiangzhan ZE7# ] Booting stage 40 111. 3 2.8
FAF 55 Fengyouxiangzhan Hli## i Heading period 20 17.0 0.9
214l 7 5 Hongyou 7 M Transplanting period 5 216. 7 43.3
214 7 5 Hongyou 7 &8 Shooting period 10 176. 3 17. 6
214 7 5 Hongyou 7 2181 Booting stage 20 30.7 1.5
214l 7 5 Hongyou 7 FliFE] Heading period 40 38.3 1.0
B 527 Mingliangyou 527 ##H Transplanting period 40 256. 3 6. 4
B {1 527 Mingliangyou 527 &8 Shooting period 20 209. 3 10.5
HH Wi 527 Mingliangyou 527 2 f8 1 Booting stage 10 123.7 12. 4
HHW {1 527 Mingliangyou 527 ] Heading period 5 7.7 1.5
=K 290 Yunhui 290 # 3 # Transplanting period 20 317.7 15.9
=Mk 290 Yunhui 290 KT8 Shooting period 40 380. 7 9.5
=Mk 290 Yunhui 290 28 Booting stage 5 79.0 15. 8
2K 290 Yunhui 290 i Heading period 10 19.7 2.0
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Table 3 Variance analyses of population proliferation

T3 ZEAR R B2 A ¥J5 2%
. . . . . F P
Source of variance Sum squares df Mean square deviation
2 Insect inoculation period 5524.7 3 1841.6 23.1 <0. 001
% Density of WBPH 3 049.7 3 1016.6 12. 8 <C0. 001
flAP Rice variety 1329.5 3 443. 2 5.6 0. 003
%22 Error 3024.7 38 79.6
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Table 4 Variance analysis of the effects of
different growth periods

e HU I RIS ST 95% Bk
Insect inoculation Mean multiplication  95% Confidence
period multiple limit
#]
ﬁﬁ”ﬁ . (30. 1+11. 4)aA 24.9~35.3
Transplanting period
ik (16. 444, 2)bB 11.1~21. 6
Shooting period
o fili
%i.*‘”gq (8.1£3.5)cBC 2.9~13.3
Booting stage
)
i 51 (1.3740. 3)cC —3.9~6.5

Heading period

D FHRFEKNG FREFRIRTE 0. 01 1 0. 05 K- e 5RE. FHE.
Different capital and lowercase letters in the column indicate
significant difference at P=0. 01 and 0. 05 levels, respectively.
The same below.
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Table 5 Variance analysis of the effects of
different densities of WBPH
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Table 6 Variance analysis of the effects of different varieties

b T A 95 % EAE R
H Mean multiplication 95% Confidence
Variety . ..
multiple limit
$1t7§ljj (21. 6+12. TaA 16. 4~26. 8
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VP 527 (7.7£2. 4)cB 2.5~12.9
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Table 7 The parameters of Sogatella furcifera proliferation model for different varieties
o [E]Uﬂgé%y i [a] )5 75 #5 2 %X Coefficient of regression equation
Variety Regr(?srmon F value ik %‘ﬂ‘é} i . YR EFﬁ]{ﬁE
coefficient Constant  Seedling age Pest density Mean temperature Mean humidity

2Lk 7 5 Hongyou 7 0. 865 27.56 —67.05 —1.36" 1.76* 3.70% 0.03
FAAF 5 Fengyouxiangzhan 0. 706 9. 46 —91. 65 —0. 38" —0.16 3.39* 0.41*
=K 290 Yunhui 290 0. 805 17. 43 —59.79 —0.12* 0.23* 2.28* 0.10
B 527 Mingliangyou 527 0.515 3.43* —8.81 —0.15 —0.27* 0.92"% 0.01

D) R8s EAR = 3278 0. 01 RSP BEYE, * 3K 0. 05 K-k

“* indicates the significance at P=0. 01 level; * indicates the significance at P=0. 05 level.

FESRFP 2K 2907 b, iR 3 AR AR [n] )5 5 A
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