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Abstract; The spatial distribution pattern of pine wilt disease was analyzed with geostatistics. The results showed that pine
wilt disease was an aggregated distribution within China, at the scale of the entire country, the semivariogram function of
spatial distribution can be described by a spherical model with a spatial dependence range of 10. 1888°. At the provincial
scale, the distribution patterns of Jiangsu, Anhui, Guangdong and Zhejiang provinces could also be described by the
spherical model with spatial dependence range of 3.4464°, 2. 1581°, 3.0800°, and 2.4376° respectively. In addition,2
aggregated distribution areas were found. One was centered in Nanjing with a range of (30.5 —32.5°N, 117.7 —120.5°
E), which include almost all of the area of Jiangsu and Anhui provinces as well as the north-west position of Zhejiang
province. The second aggregated distribution area was in Guangdong Province (22.5 —24.0°N, 113.0 —114.5°E). The
natural distribution model of the early stage of pine wilt disease in China can be formulated as R = 5. 4743¢”** (R* =

0.9204).
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Table 1 Observed semivariogram R * (k) for wilt pine disease distributing in different origins

B R* (h) BE R EE R* (h)
Distance N T B %R Wi Distance (£&H) Distance (2H)
1 0.2820 0.6768 0.8667 0. 4660 0.9250 11 0. 5406 21 0.4337

2 0.3611 0.8309 0.9479 0.5814 1.0833 12 0.5302 22 0.3338

3 0.4153 0. 8426 1.0278 0.8551 0.8611 13 0.5201 23 0.3272
4 0. 4675 0.9250 0.6042 0.7692 0.8333 14 0.5043 24 0.3115
5 0.4375 0.9615 0.2500 0.5745 0. 1250 15 0.4954 25 0.2861
6 0. 4665 0.3000 0.3690 16 0. 4800 26 0.2702

7 0.4992 0.1071 0.1622 17 0.4759 27 0.3148

8 0.5177 0.0313 18 0.4744 28 0.3257
9 0.5255 0.0370 19 0. 4698 29 0.3976
10 0.5345 0.0455 20 0.4322 30 0.0526

RGN, bR s R, TS R R E AR R EERAA OF  RREA .
IR 885 S 5 2 I MR 9 L 17 R JRUBE T X 0 3 Oy B A — s
BRI

£2 FRARSMHEHFEANBLETRELEE R(h) RERY P RO HHE
Table 2 Models, R? value and spatial patterns for wilt pine disease distributing in different origins

KR HAE iR LR Bl EAMHE Nugget WERK [ 2R
Origin ~ Model Equation RSM  nugget sill sill R? Pattern

4FH B R(h) = 0.00032h° - 0.0033h% + 0.0551h + 0.2588 10.1888 0.2588 0.8161 0.32 0.7960 89.75  H4
A BRI R(h) = -0.0044h% — 0.0092A% + 0.2202h + 0. 4582 3.4464 0.4582 0.9277 0.49 0.8743 34.78 B4
ZH BB R(h) = 0.0059h% - 0.1513h% + 0.5706h + 0.4261 2.1581 0.4261 1.0122 0.42 0.9588 69.82  BH4E
&R BB R(h) = 0.0058h% - 0.111h% + 0.5187h + 0.0392 3.0800 0.0392 0.7533 0.05 0.9498 170.28 B4
Wi BRI R(h) = -0.025k% + 0.1151A - 0. 1155k + 0.9711 2.4376 0.9711 1.0114 0.96 0.9454 51.95 B4

http ://www. ecologica. cn



4328

HF
3
53
=

29 &

06 — R(m)=5X107%-0.0033x2 +0.0551x + 0.2588
R*=0.796

R(h)

e S
Pine wilt disease
O = N W s U N X

01
o o *
3717534755 750 5213 0 ! ! ! . ! .
o 28.75° 105.5° ¥
G o 2575% 750750 05 gfE 0 5 10 s 20 25 30
’ h

BT A R Lk B i3 2 i R =4 L PR B S A 5 R i 4 [

Fig.1 Three-dimensional distributing and the experimental semivariogram of wilt pine disease in China
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Fig.2 Three-dimensional distributing and the experimental semivariogram of wilt pine disease in Jiangsu province
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Fig.3 Three-dimensional distributing and the experimental semivariogram of wilt pine disease in Anhui province
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Fig.4 Three-dimensional distributing and the experimental semivariogram of wilt pine disease in Guangdong Province

W

P AL
Pine wilt disease
S

S
R
R(H)=-0.025/43 +0.1151/2 - 0.1155h + 0.9711
121.75° 0.2 - R =0.9454
120.75° ‘é;v 0 . : ) .
119.75° &% 1 2 3 4 5
h

BIS WA HARE SR B s o i B = 2k 17 B B S 38 5 R B 4 B

Fig.5 Three-dimensional distributing and the experimental semivariogram of wilt pine disease in Zhejiang
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Fig.6 The disturbing of pine wilt disease
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Fig.7  The disturbing of pine wilt disease in Guangdong Province(D) and Zhejiang Province (E)
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Fig.8 The pervasion distance model of pine wilt disease in Jiangsu and Anhui province
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