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Spatial distribution patterns and theoretical sampling of Sogatella furcifera of nymph in rice terrace
fields in Yuanyang. TANG Xiao-Yan™ CHEN Bin™ LI Zheng-Yue™ LI Zi-Yi WANG Fang ( Key
Laboratory of Agro-biodiversity and Pest Management of Education Ministry of China The National Center for
Agro-biodiversity Yunnan Agricultural University Kunming 650201 China)
Abstract Dispersal indices and the Iwao and Taylor regression methods were used to investigate the spatial
distribution and theoretical sample size of Sogatella furcifera (Horvath) nymphs in rice terrace fields at different
altitudes in Yuanyang Yunnan. Results show that younger nymphs had a negative binomial spatial pattern
which was the result of their intrinsic biological characteristics and environmental factors. Iwao” s m~ - m
regression model was m" =3.96 +1.09 m(R =0.97) and Taylor’s V — m regression model was lg(V) =0.
28 +1.34 x1g(m) (R =0.85). The K-value of the negative binomial distribution was 3.53. The aggressive
intensity coefficient was significantly different at different altitudes (F =5.77 P <0.01); 10.74 +0. 83 23. 67
+3.50 21.64 £6.02 47.10 £5.71 52.59 £12.75 and 13.72 +3. 14 in rice fields at altitudes of 1 400 —
1500 m 1501 —1600m 1601 —1 700 m 1 701 —1 800 m 1801 —1 900 m and 1 901 -2 000 m
respectively. The maximum aggressive intensity coefficient was in rice fields at altitudes of 1 701 -1 800 and
1 801 -1900 m and the minimum was in rice fields at altitudes of 1 400 — 1 500 and 1 901 -2 000 m.
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Theoretical sampling equations were n = ————— + 34.57
x

+ 8.64 which gives the estimated

sample size for different densities of nymphs with an accuracy of 0.1 and 0. 2 respectively. According to the
above equations 30 20 and 15 sampling units should be sampled when the density of the S. furcifera is
assumed to be 5 10 and 20 individuals per sampling unit. These results provide a basis for the scientific
sampling and control of this pest.
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m /m - Taylor 7 i1gS? = 1g(a) + blg(m) s
m /m <1 :oom /m b<l1 ;o b=1 ;
=1 ;om /m>1 b>1 o
o 1.2.3 Blackith (1961)
c*®:C=S8/m C<1 A7 id = (X2Ke)y y
- - 2
;o C=1 C>1 2Ke 0.5 X o A=2
Ca * Ca=(S/m-1)/m  Ca<0 ;o oA<2
Ca=0 ; Ca o
>0 o 1.3
Water K K =m'/ Iwao n =
S -1), K <0 i Ko+ 1\ fa+1 ; )
D o) Ux A " '
;7 0<K<S8 o
1.2.2 Iwao m -m X « 7/ )it ¢
26 Zm:a+ﬂm o o t=1.96 D=
a=0 0.1.0.2.0.3.0.4.0.5;a-8 Iwao
; a>0 °
; a <0 o
. B Bg>1 1.4
29
;B=1 ;B <1 DPS
o LSD .
1
m" I/ m" /m Ca C K
75.028 6.973 1.102 0.102 7.973 9.760
48. 205 13. 644 1. 395 0. 395 14. 644 2.533
43. 139 15.872 1.582 0.582 16. 872 1.718
25.342 8. 165 1.475 0.475 9.165 2.104
16 49.414 7.781 1. 187 0.187 8. 781 5.351
24.286 6. 605 1.374 0.374 7. 605 2.677
22.441 6.274 1. 388 0. 388 7.274 2.577
83.709 29.251 1.537 0.537 30. 251 1.862
35.630 6.378 1.218 0.218 7.378 4.587
19. 591 9.757 1.992 0.992 10. 757 1. 008
46. 852 6.330 1. 156 0. 156 7.330 6.401
19. 626 12. 659 2.817 1.817 13. 659 0. 550
32.824 18.219 2.248 1.248 19.219 0. 802
51.582 27.148 2.111 1.111 28. 148 0. 900
73.350 34.336 1. 880 0. 880 35.336 1. 136
53.782 21. 891 1. 686 0. 686 22.891 1.457
20. 691 3.614 1.212 0.212 4.614 4.726
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2
m" -m (Iwao) Taylor K Chi-Square

m" = -1.94 +1.139m(R =0.967) lg(v) = —2.03 +2.561lg(m) (R =0.741) 8.42 3.28 (DF =2)

m” =3.67 +1.0lm (R =0.997) lg(v) =0.53 +1.101g(m) (R =0. 936) 7.78 10. 44 (DF =5)

m” =5.14 +1.25m (R =0.956) lg(v) =0.51 +1.411g(m) (R =0.918) 2.07 5.08 (DF =3)

m” =0.48 +1.34m (R =0.915) lg(») =0.30 +1.411g(m) (R =0.633) 2. 64 2.61 (DF =2)

16 m" =3.16 +1.097m (R =0.999) lg(v) =0.103 +1.5021g(m) (R =0.998) 5.70  0.086 (DF =2)
m” =6.42+0.91m (R =0.856) lg(v) =0.98 +0.78lg(m) (R =0.497) 3.30  11.40 (DF =8)

m" =1.30 +1.05m (R =0.999) lg(v) =0.23 +1.221g(m) (R =0.979) 7.32 3.54 (DF =2)

m" = -2.91+1.17m (R =0.994) lg(v) =0.01 +1.441g(m) (R =0.931) 8. 89 4.55 (DF =3)

m" = —4.61 +1.22m (R =0.994) lg(v) = —=3.42 +3.511g(m) (R =0.947) 21.92  16.82 (DF =2)

m" =23.43 -0.28m(R = -0.175) lg(v) =1.66 + —0.028lg(m) (R= -0.013) 0.52  2.510 (DF =2)

m" = -10.78 +1.38m(R =0.995) lg(v) = —6.01 +5. 14lg(m) (R =0.985) 9.65 2.82 (DF =2)

m” =0.58 +1.18m (R =0.930) lg(v) =0.24 +1.231g(m) (R =0.747) 3.58 2.20 (DF =2)

m" =2.73 +1.01m (R =0.991) lg(v) =0.31 +1.231g(m) (R =0.939) 4.44  12.53 (DF=7)

m” =1.46 +1.32m (R =0.999) lg(v) =0.38 +1.46lg(m) (R =0.985) 2.28 4.21(DF =3)

m" =4.58 +1.13m (R =0.990) lg(v) =0.12 +1.56lg(m) (R =0.943) 3. 14 6.80 (DF =4)

m” =8.14 +1.05m (R =0.909) lg(v) =0.64 +1.16lg(m) (R =0.722) 2.64 16.33 (DF =19)

m" = -2.00+1.27m (R =0.912) lg(v) = —=3.23 +3.90lg(m) (R =0.552) 6.51 3.08 (DF =2)

m Vv m"
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Iwao n =
A = — Xy Ke =
2Ke t\ o + 1 ; )
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3.53 D X
y=X20.05(2Kc) = X, 5(7.06) =14.09 x « 7/ )t !
A . t=1.96 D=
: 0.1.0.2;0=3.96 g =1.098
A= % X m
t =1.96.D =0.1 n = 19057'43+34.57;
= (14.09/2 x3.53) xm = 1.9958 x m x
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C / C /) Iy — /)
D=0.1 D=0.2 D=0.1 D=0.2 D=0.1 D=0.2 D=0.1 D=0.2
1 1940 105 26 108 12 51 72 11 76 60 10
2 987 57 27 105 12 52 71 10 77 59 10
3 669 41 28 103 12 53 71 10 78 59 10
4 511 33 29 100 12 54 70 10 79 59 10
5 416 28 30 98 12 55 69 10 80 59 10
6 352 25 31 96 12 56 69 10 81 58 10
7 307 22 32 94 12 57 68 10 82 58 10
8 272 21 33 92 12 58 67 10 83 57 10
9 225 19 34 91 11 59 67 10 84 57 10
10 225 18 35 89 11 60 66 10 85 57 10
11 207 17 36 87 11 61 66 10 86 57 10
12 193 16 37 86 11 62 65 10 87 56 10
13 181 16 38 85 11 63 65 10 88 56 10
14 171 16 39 83 11 64 64 10 89 56 10
15 162 15 40 82 11 65 64 10 90 56 10
16 154 15 41 81 11 66 63 10 91 56 10
17 147 14 42 80 11 67 63 10 92 55 10
18 140 14 43 79 11 68 63 10 93 55 10
19 135 14 44 78 11 69 62 10 94 55 10
20 130 13 45 77 11 70 62 10 95 55 10
21 125 13 46 76 11 71 62 10 96 54 10
22 121 13 47 75 11 72 61 10 97 54 10
23 117 13 48 74 11 73 61 10 98 54 10
24 113 13 49 74 11 74 60 10 99 54 10
25 110 13 50 73 11 75 60 10 100 54 10
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