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Abstract: The precent paper dealt with the spatial distribution pattern and sampling technique for the fungal wilt disease,
Fusarium oxysporum Schl. , in the watermelon field. The tests of frequency distributions indicated the all samples were not
fited to the evenness distribution, but to the poissson., neyman, negative-binomial. poisson-binomial., or compound poisson
distributions. respectively. The analyses of aggregation indexes displayed that Lloyd’s index of mean crowding (m ") ranged
between 1.533 and 1. 983. Cole’s index (I) of dispersion was more than 0, David and moore’s index (" /m) more than 1,
Kuno index (Ca) more than 0, dispersion index (C) more than 1, negative binomial index (K) more than 0, which implied
aggregate or contagious distributions for the tested samples. According to analysis of Iwao regression: M" = 0.5575 +
0. 7856M, the basic element for the distribution was an individual colony, and the individuals of the diseased plant attracted
each other («>>0), and the individual colonies characterized with uniform distribution (8<C1). The analysis of Taylor power
law gave out the equation: lg(S?)=0.1298+ 0. 7702X1g (X), in which /=0. 7702 less than 1, it meant that the distribution
pattern of the infected plant individual got more and more evenness as the density of it increased.

The relation between the pathogen indeces (X) and the mean of disease grades (Y) was set up by the equation: y=
—0.0379+0. 0410X , based on which the optimal sampling formula was built up as n=1¢2/D*[ (a+1)/X+—1]=149.5823/X
—20. 5909 with the parameters of #(a) = 1. 96, deviation D= 0.2, a=0.5575 and 8= 0.7856. The sample number (n)
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negatively decreased with the pathogen indeces increasing. When the pathogen indece was 5% , the amount of samples counted

to 130 plants, when 25% , the amount of samples was down to 130 plants. The sequency sampling procedure was based on the

equation T',(n)=0.9871 N+1.2347 ~ N . The application of spatial pattern to data transfer was discussed.

Key words : Fusarium oxysporum Schl. ; spatial distribution pattern; sampling technique; watermelon
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Table 1 Infection grades of watermelon wilt (Fusarium oxysporum Schl. )
Grade Standards
0 s Healthy plant without infection symptom was observed
1 s J1/4 s F. oxysporum infected in the bottom stem of the plant
slightly, 1/4 of vascular tissues became brown; The plant grew normally
5 s »2/4 s F. oxysporum infected in the bottom stem of the plant
mildly, 2/4 of vascular tissues became brown, some leaves were wilted
5 s .3/4 s F. oxysporum infected in the bottom stem of the plant
’ seriously, 3/4 of vascular tissues became brown, most of leaves were wilted
A ,4/4 . The whole plant got to die. 4/4 of vascular tissues became brown; The entire
plant was wilted thoroughly
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Table 2 Spatial distribution frequency of infected plants in watermelon field

N (N)
) Plant number in each grade . .
Field No. Plant number Mean of grade Disease index
0 1 2 3 4
1 50 15 13 9 9 4 1. 4800 37.00
2 60 18 18 12 8 4 1. 3667 34.16
3 56 20 15 12 4 5 1.2679 31. 69
4 60 16 14 8 12 10 1.7667 44.16
5 58 21 13 11 5 8 1.4138 35.34
6 50 22 15 8 2 3 0.9592 24.50
3

Table 3 Goodness of fitting test for the spatial distribution patterns of the infected plants in watermelon fields

Filed No.  Plant number Mean Variance B P N NB PB CP
1 50 1. 4800 1.7241 0. 0001 ** 0. 1035NS 0. 0812NS 0. 0826NS 0. 0882NS 0.1343NS
2 60 1. 3667 1.5243 0.0001** 0. 3827NS 0. 3332NS 0. 3232NS 0. 3440NS 0. 4859NS
3 56 1.2679 1.6179 0. 0001 ** 0. 0457 0.1831NS 0. 1674NS 0. 2057NS 0. 3787NS
4 60 1.7667 2. 1480 0.0010** 0.0037** 0.0090** 0.0076*" 0.0106* 0. 0718NS
5 58 1.4138 2.0012 0.0010** 0. 0009 ** 0. 0640NS 0.0457* 0. 0955NS 0.5043NS
6 50 0.9592 1. 3316 0.0010** 0.0240* 0. 2539NS 0. 2812NS 0. 2527NS 0.1622NS
* NS s ,P>0.05;" ,P<0.05; ** ,P<<0.01;8B, s Py s N, sNB,
s PB, - ;CP, NS means non-significant P>>0.05; * P<C0. 05; * * P<C0. 01 ; B, binomial distribution; P,

Poisson distribution; N, Neyman distribution; NB, Negative binomial distribution; PB, Poisson-binomial distribution; CP, Compound Poisson

distribution
2.3
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Table 4 Aggregation index of spatial distribution of the infected plants in watermelon fields
M~ 1 M* /M Ca C K
Field No. Crowding M * I index M* /M index Ca index Diffusion coefficient K index
1 1. 6450 0.1650 1.1110 0.1110 1. 1650 8.9730
2 1. 4820 0.1150 1. 0840 0. 0840 1.1150 11. 8520
3 1. 5440 0. 2760 1. 2180 0. 2180 1.2760 4.5930
4 1. 9830 0. 2160 1.1220 0.1220 1.2160 8. 1860
5 1. 8290 0. 4150 1. 2940 0. 2940 1. 4150 3. 4030
6 1. 3470 0. 3880 1. 4050 0. 4050 1. 3880 2.4710
2.4
(1) m*-m m* = a-+ fBm a B, m* = 0.5575 + 0. 7856m,
r = 0.8902, .a = 0.5575, 0, s s
0 0 B ;/9 = 0. 78567 17
b b o
(2) Taylor , Taylor lg(S*)=0.1298-+0. 7702lg (m) , r=20.8817,
; b=0.7702, 1, o
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s Table 5 Index list for sequential sampling of infected plants in
m* -m watermelon field
(\7) mo:(). 9871
’ ’ ! Control index m,=0. 9871
Plant number
’ ’ 0.9871N 1.2347 N T,C ) T,( )
s H 20 19. 742 5.521 25.263 14. 221
, 40 39. 484 7.808 47.292 31.676
60 59. 226 9.563 68. 789 49. 663
s . Taylor
80 78.968 11. 043 90. 011 67.925
’ 100 98. 71 12. 347 111. 057 86. 363
. m -m ( 120 118. 452 13.525 131. 977 104. 927
) , 140 138.194 14. 609 152. 803 123. 585
160 157. 936 15. 617 173.553 142. 319
’ ’ 180 177.678 16. 565 194. 243 161.113
H Taylor 4 200 197.42 17. 461 214. 881 179. 959
s b 220 217.162 18. 313 235. 475 198. 849
240 236.904 19.127 256. 812 217.777
b b
260 256. 646 19. 908 276. 554 236. 738
’ ° 280 276. 388 20. 660 297.048 255.728
’ 300 296.13 21. 385 317.515 274. 745
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