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Study on fractal property of Nilapravata lugens(BPH) occurrence
MA Fei', LI Hong-Bing? ,CHENG Xia-Nian' (1. Department of Plant Protections Nanjing Agricultural
University Nanjing 210095 ,Chinas 2. Agricultural Science Institute of Baihu s Lujiang » Anhui 231508 ,China)

Abstract: The nature of BPH occurrence was investigated by means of fractal theory based on the
systematic field investigation data of BPH occurrence. The results indicated : (1)BPH occurrence had a frac-
tal property in fixed scale interval with the D value 0. 7158,0.5212,0. 2816 respectively. (2)The fractal di-
mension value of BPH occurrence was a new paramater expressing the distinction of occurrence degree in
fixed scale interval,and the greater the fractal dimension value,the lighter the BPH occurance ,and vice ver-
sa. (3)As D value showed a close correlation with aggregation degree.it could be used as an index for ag-
gregation degree. (4) BPH occurrence possessed multifractal structure,and the related D, curve may have
an application in the forecast of BPH occurrence.
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Table 1 Partially systematic investigation data of BPH occurrence from Lujiang
forecast station from 1979 to 1990 (unit:head/100 hills)
/ Month/day
Year 7/20 7/25 7/30 8/5 8/10 8/15 /20 8/25 8/30  9/5  9/10
1979 18 36 6 63 153 180 180 164 540 4300 3500
1981 18 168 85 8 2 10 58 44 48 288 508
1987 140 295 125 120 585 6865 670 2765 2490 245 225
1990 14 18 49 163 310 147 88 317 193 267 362
2 1979~1990 « / )
Table 2 Partially systematic investigation data of BPH occurrence from Wuxian
forecast station from 1979 to 1990 (head/100 hills)
/ Month/day
Year 7/20 7/25 7/30 8/5 8/10  8/15 8/20 8/25 8/30 9/5 9/10
1979 0 5 0 0 0 0 2 2 44 20 46
1981 1 9 6 14 46 27 64 218 475 445 905
1987 262 322 486 752 2153 4580 8187 10473 10130 2127 2350
1990 36 104 86 118 132 520 1609 5470 9720 10470 5280
3 1986~ 1998 C / )
Table 3  Partially systematic investigation data of BPH occurrence from agricultural
Science institute of Taihu from 1986 to 1998 (head/100 hills)
/ Month/day
Year 7/20 7/25 7/30 8/5 8/10  8/15 8/20  8/25  8/30 9/5 9/10
1986 2 13 196 244 534
1987 1042 1814 1262 1992 2386 8320 34800 29630 14060 6160 7510
1990 28 310 624 562 490 290 1174 2914 1990 1220 842
1997 2 50 250 196 19516 23664 13516 8360 2292 1184 604
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Table 4 Frequency of BPH occurrence

e >10 >20 >30 >40 >50 >60 >70 >80 >90 >100 >200 >300 >400 >500
N1 200 176 166 156 148 141 133 129 123 122 97 70 50
N2 179 168 164 161 157 155 152 147 142 139 128 119 111 97
N3 334 313 298 293 287 275 273 272 269 267 243 224 209 191

e >600 >700 >800 >900 >1000 >2000 >3000 >4000 >5000 >6000 >7000 >8000 >9000 >1000
N1 38 32 30 29 27 17 11 9 7 4 2
N2 94 91 90 88 85 73 62 57 49 42 33 27 14
N3 178 165 158 151 143 110 92 81 72 58 44 38 28
2§ oRH oS a EHE 0.9 —— R —o— T —a— k¥
[ 0.8
2.4f & 207
'Tg‘ 0. 6|
2.2 o 0.8
— :gl 0.4 2
2 2 0.3 RN
k-4 0.2
1Lg 0.1r
] " i i
1.6 7H 8H 9H 10A
N R C A1 43 timelmanth)
1.8 2 22 2.4 26 2B 1
log(&)
2 D
1 N-¢ Fig. 2 Fractal dimension D value of BPH
Fig. 1 Double-logarithm figure of N-e of BPH occurrence in various monthes
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Table 5 Fractal dimension value
r) - -
It Fractal Correlation Leo2o 3, 100~5000 /
em dimension value coefficient € s 1979~
Lujiang station 0.7158 0.9862 1990 7 8 9 10 c
Wuxian station 0.5212 0.9893
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Table 6 Frequency of BPH occurrence in various monthes

3
Month Places 100 200 300 400 500 600 800 1000 2000 3000 4000 5000
7 July D 6 2 2 2 1
@ 5 3 2 1
12 11 10 7 7 7 6 5 1
8  August 31 19 16 9 9 6 5 4 3 1 1
39 30 25 22 15 13 12 11 8 7 7 5
94 79 67 62 55 49 46 39 25 18 15 12
9 September 53 48 32 27 24 20 17 16 15 14 8 6
67 65 64 61 57 57 57 55 47 43 39 28
110 107 104 101 92 88 76 72 69 59 2 42
10 October o 31 27 19 17 16 12 10 2 2 1
2 33 32 31 29 28 27 27 23 21 15 14 7
© 50 45 42 39 37 34 31 30 25 22 21 18
(DLujiang , @ Wuxian , @) Taihu, (DLujiagn , @ Wuxian , @) Taihu,
7 D
Table 7 Fractal dimension D value of BPH occurrence in various monthes
D Value
Item 7 July 8  August 9  September 10 October
Wuxian station 0. 8236 0.5815 0.1701 0. 2545
Lujiang station 0. 7424 0. 6005 0. 4394 0.4644
Taihu District 0.456 0.5681 0.2642 0. 2881

Agricultural Science Institute

8

Table 8 Outcome on multifractal dimension spectrum of BHP occurrence in field

D,

N

5 —4 —3 —2 —1 0 1.1 2 3 4 5 6
0.1925 0.1776 0.1649 0.1534 0.1432 0.1341 0.1153 0.1189 0.1126 0.1064 0.1015 0.0968
@ 0.4243 0.3784 0.3462 0.3088 0.2733 0.265 0.1894 0.1687 0.1513 0.1365
0.3133 0.2999 0.2871 0.2753 0.2661 0.2681 0.227 0.1739% 0.1777 0.1708 0.162 0.1524
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