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Spatial distribution pattern and sampling technology of small brown
planthopper Laodelphax striatellus on wheat in the Yellow
River valley of China
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Abstract The population dynamics of the small brown planthopper Laodelphax striatellus Fallén were investigated in
the Yellow River valley Henan Province in 2009 and 2010. Based on field investigations the spatial distribution pattern
theoretical sampling number and sequential sampling technique were determined using the methods of assembling indices
and advanced Iwao regression analysis. The results show that 3rd and 4th instar nymphs were the main overwintering
stages and that the overwintering period began in the last ten-days of November. In April of the following year the
overwintering population peaked in wheat fields with respective densities of 22/m” and 43/m” for adults and nymphs
being recorded. Adults migrated into paddy fields in mid-May reaching peak densities of over 450 /m’. The results

indicate that overwintering population in wheat fields tend to have a clustered spatial distribution. The theoretical sampling
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a scientific basis for accurate sampling and effective management of this pest.
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Table 1 Assembling indices of the small brown planthopper in different sampling plots
Sample x s? m 1 Ca m" /m C
1 10. 800 17. 545 11.425 0. 625 0. 058 1. 058 1. 625
2 9.967 15.275 10. 500 0.533 0. 053 1.053 1.533
3 8. 100 6.990 7.963 -0.137 -0.017 0.983 0. 863
4 9.167 9.178 9.168 0. 001 0. 000 1. 000 1. 001
5 10. 500 12.397 10. 681 0. 181 0.017 1.017 1. 181
6 11. 867 13. 361 11.993 0.126 0.011 1.011 1. 126
7 10. 533 15.430 10. 998 0. 465 0. 044 1. 044 1.465
8 11.533 14. 809 11.817 0.284 0. 025 1.025 1.284
9 10. 233 9.909 10. 201 -0.032 -0.003 0.997 0.968
10 11. 867 14. 326 12. 074 0.207 0.017 1.017 1.207




3 * 619 -
m
0 — <1.I<0.Ca <0.C
m 124 m*=—0.676 + 1.086 m L]
<1 ;M =1.1=0.Ca=0.C=1
m
;— >1.0>0.Ca>0.C>1 =3
m o 2z
855
. B
2.2.2
-m’ = -0.676 + 1. 086m(SD 8:0 815 9.‘0 ‘):5 16.0 10I.5 ]]‘.(] ll‘.S 12I.0
%5 B (m) Mean densit
—0.29 P<0.0001 R=0.97)( 2). el y
R =0.97 2
Fig.2 Spatial patterns of the overwinter
- population of the small brown planthopper
R B 1.086 > 1 lati f th 11b lanth
N =
23 £ (0.324
- —|—— +0. 086)
m =a+pm DZ( m
Iwao ( 2).
2
Table 2 Theoretical sampling numbers of the small brown planthopper at different densities
(m)
1 2 3 4 5 6 7 8 9 10
0.1 157 95 74 64 58 54 51 49 47 45
0.2 8 9 9 9 9 9 9 9
0.3 5 5 5 5 5 5 5 5 5
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