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Analysis of factors affecting population growth of the
white-backed planthopper (Sogatella furcifera) in
early rice crop areas of Yunnan Province
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Abstract [Objectives] To determine the population growth rate of the white-backed planthopper (Sogatella furcifera
(Horvéth) on different rice varieties, at different stages of the rice growing season, and different initial plant-hopper population
densities. [Methods] We used an orthogonal experimental design to analyze the impact of initial planthopper density, rice
variety, and stage of the growing season, on the population growth rate of S. furcifera. [Results] Population growth rates
were significantly affected by both rice developmental period (P<0.01) and initial planthopper density (P<0.05). Population
growth rates during the transplanting period, jointing stage, booting stage, and heading stage, were 10.0, 8.8, 2.6 and 1.3,
respectively; the population growth rate during the transplanting period was significantly higher than that recorded during all
other growing stages (P<0.01). Growth rates at 4 initial densities (5 pairs/clump, 10 pairs/clump, 20 pairs/clump, 40
pairs/clump) were 9.2, 6.1, 4.3 and 3.1, respectively; the growth rate at 5 pairs/clump was significantly different to that at 40
pairs/clump (P<0.01), and to that at 20 pairs/clump (P<0.05). Population growth rates on the rice varieties Dianlong 201,
Liangyou 2161, Neiwuyou 306 and Liangyouduoxi 1 were 7.8, 5.9, 4.3 and 4.8, respectively, which were not significantly
different (P>0.05). [Conclusion] There was no significant difference in the population growth rate of the white-backed
planthopper on different rice varieties in the early rice season in Menhai County. Lower initial density of S. furcifera can result
in afaster population growth from the transplanting to the jointing stage.
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Tablel Factorsand factor levelsdesign

Levd of factors Densty of S furcifera Development period Varietiesof rice
1 5 /| 5pargclump Transplanting period 201 Dianlong 201
2 10 / 10 pairs/clump Shooting period 2161 Liangyou 2161
3 20 / 20 pairs/clump Booting stage 5 306 Neiwuyou 306
4 40 /| 40 pairs/clump Heading period 1 Liangyouduoxi 1

P<0.01
P<0.05
2 P>0.05
3 F
3 F=15.2

®2 HECEMBEEEERLEER
Table2 Resultsof orthogonal experiment of Sogatel la furcifera population proliferation

Experiment Density of Development Maximum Proliferation

list S furcifera period Varieties of density times
1 5 [ 5pairsdump Transplanting period 201 Dianlong 201 232.0 185
2 10 / 10 pairgclump Transplanting period 2161 Liangyou 2161 88.7 8.9
3 20 / 20pargclump Transplanting period 5 306 Neiwuyou 306 162.3 6.7
4 40 /| 40pargclump Transplanting period 1 Liangyouduoxi 1 179.0 5.7
5 5 [/ 5pardclump Shooting period 2161 Liangyou 2161 71.3 12.9
6 10 / 10pairsclump Shooting period 201 Dianlong 201 194.3 9.7
7 20 / 20pargclump Shooting period 1 Liangyouduoxi 1 159.0 7.5
8 40 | 40pargclump Shooting period 5 306 Neiwuyou 306 236.3 51
9 5 [/ 5pardclump Booting stage 5 306 Neiwuyou 306 4.7 3.2
10 10 / 10 pairsclump Booting stage 1 Liangyouduoxi 1 37.0 3.7
11 20 / 20pargclump Booting stage 201 Dianlong 201 46.7 23
12 40 /| 40pargclump Booting stage 2161 Liangyou 2161 48.3 1.2
13 5 [/ 5pardclump Heading period 1 Liangyouduoxi 1 7.0 21
14 10 / 10 pairgclump Heading period 5 306 Neiwuyou 306 20.7 21
15 20 / 20pargclump Heading period 2161 Liangyou 2161 12.3 0.6
16 40 | 40pargclump Heading period 201 Dianlong 201 20.7 0.5
®3 MBEEGRRHTESNE
Table3 Variance analysesresults of population proliferation
Source of variance Sum squares df Mean square deviation  F P
Development period 225.7 3 75.2 15.2 0.003
e Density of S 83.6 3 27.9 56 0.035
Varieties 28.7 3 9.6 19 0.225
Error 29.6 6 4.9
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22 £ BEHEMEAS R 5 /
4 9.18 10 / 6.10 20 |/ 428
4 40 / 313
10.0 8.8 5 |/ 40 |/
2.6 1.3 P<001 5 / 20
/ P<0.05
5 |/ 0 / 20 [/ 40 |/
P<0.01 P>0.05 5
P<0.01
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Table4 Variance analysis of the effects of different levels of growth period

Development period + MeantSE  95% 95% Confidence limit Deference significant
Transplanting period 10.0+2.9 7.2-12.67 Aa
Shooting period 8.8+1.7 6.1-11.52 Aa
Booting stage 2.610.5 -1.2-5.3 Bb
Heading period 1.3+0.4 -1.4-4.0 Bb
0.01 0.05

Data followed by different capital and small letters indicate significant difference at 0.01 level and 0.05 level, respectively.
The same below.

R5 BRAEEARKEHEWERTESN

Table5 Variance analysis of the effects of different levels of density of Sogatel la furcifera

Density of S. furcifera Me?niSE 95% 95% Confidence limit Deference significant
5 / 5pairs/clump 9.2+3.9 6.5-11.9 Aa
10 / 10 pairs/clump 6.1+1.9 3.4-88 ABab
20 / 20 pairsiclump 43+1.7 1.6-7.0 ABb
40 |/ 40 pairs/clump 3.1+1.3 0.4-5.8 Bb

*6 MMARKENZWERFTESF
Table6 Variance analysis of the effects of different levels of varieties

+
Varieties M_eani 95% 95% Confidence limit Deference significant
SE
201 Dianlong 201 7.8t4.1 5.0-10.5 Aa
2161 Liangyou 2161 5.9+3.0 3.2-8.6 Aa
5 306 Neiwuyou 306 4.3+1.0 1.6-7.0 Aa

1 Liangyouduoxi 1  4.8+1.2 2.0-7.5 Aa
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