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Abstract: The pine wood nematode is a major quarantine pest in China, in addition to the vector insect Monochamus
alternatus Hope, and humans play an important role in the proliferation and dispersal of these pests. This study was carried
out in a concentrated pinewood nematode area of the Three Gorges reservoir. The landscape of region dominated by Pinus

massoniana was analyzed based on the intensity of the effect of humans for diffusion processes, which are the key factors to
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the dispersal of the pinewood nematode, in an attempt to reveal dispersal mechanisms. The results showed the number of
epidemic towns increased, but the incidence rate of the pinewood nematode was controlled. For P. massoniana in epidemic
or non-epidemic towns, the largest aggregation index was 98.6406 in Dadukou, which is a non-epidemic town; the largest
division index was 0.9318 in Zigui, which is a non-epidemic town; and the results of the variance analysis showed that there
was no correlation between the P. massoniana distribution pattern and the pinewood nematode. We further studied the
correlation between humans and the pinewood nematode, and the results showed the incidence rate was correlated with. the
density of road networks and the total population, and had little correlation with the GDP or rotation volume of-goods
transport. In Yichang, a factorial analysis showed that the correlation coefficient of the incidence rate and density of the road
network was 0.985, and the correlation coefficient of the rate and total population was 0.866. In Chongging, a factorial
analysis showed that the correlation coefficient of the rate and density of the road network was 0.924, ithe correlation
coefficient of the rate and total population was 0.999. Then, in view of the density of the road network and total population,
it was predicted that the incident rate of the pinewood nematode in Yichang will increase during the next decade as the
density of the road network and total population increases, with R values of 0.919 and 0.637, respectively. Results from

Chongging were consistent with R” values of 0.976 and 0.992, respectively.

Key Words: pine wood nematode; Pinus massoniana landscape pattern; human beings; density road network; total

population; occurrence trend
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Fig.1 The distribution of pinewood nematode from 2006 to 2015
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Fig.3 The Pinus massoniana landscape pattern in epidemic and
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Table 1 Pinus massoniana landscape pattern contrast of epidemic and non-epidemic towns

X I 2 Al X B SO FOMEH B 2 IR T RAEEETE
Area type Region CA NP PD LSI DIVISION Al
PE 1 X 45K Pes= 1665 5 0.3003 2.8537 0.6573 95.3202
Epidemic area M 3790 4 0.1055 2.8629 0.7483 96.9018
K7 14928 4 0.0268 5.2367 0.1732 96.4945
HHB 26690 20 0.0749 6.0306 0.883 96.8993
= 24172 20 0.0827 6.2058 0.8965 96.6294
FBE 51772 34 0.0657 7.9408 0.9311 96.9298
R X 18327 13 0.0709 7.9779 0.8585 94.8025
T 66650 23 0.0345 8.0406 0.9012 97.2587
Rk 50198 23 0.0458 8.0624 0.8936 96.8273
A9 i XI5, KO 1473 1 0.0679 1.5065 0 98.6406
Non-epidemic area g X 234 2 0.8547 1.5161 0.0085 96.3387
i 2105 1 0.0475 1.5217 0 98.8344
b4 2368 2 0.0845 2.2755 0.4998 97.3049
AL 3767 8 0.2124 2.5203 0.1608 97.4767
(e 615 3 0.4878 2.8 0.5268 92.3729
JUIEHE 3808 2 0.0525 2.9355 0.3551 96.7966
ARIR 5573 5 0.0897 3.18 0.7621 97.0262
P 7 3781 5 0.1322 3.4634 0.7121 95.9269
VARES 2643 7 0.2649 4.7573 0.6822 92.5333
k. 9273 8 0.0863 5.4352 0.7754 95.3359
21l 21472 17 0.0792 5.7653 0.8771 96.7151
Ei 39854 15 0.0502 5.8468 0.7792 97.175
iR 26502 10 0.0377 6.1166 0.808 96.8336
A 23055 25 0.1084 6.4441 0.9318 96.3869
FH 37398 24 0.0642 7.7339 0.8681 96.4977
1 68261 33 0.0483 8.3346 0.8421 97.1794
At 34274 35 0.1021 8.8032 0.952 95.7537

CA BEHLTIA Class area; NP ;BEHAN4 Number of patches; PD ; BEBLZE B Patch density ; Division ; 73 #3541 Landscape division index; LSI; BEHIE
RFEEL Landscape Shape. Index; AL REHR R A 540 Aggregation Index
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Fig.4 The intensity of human activity change from 2006 to 2015
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I RT3 HTE BB B BORE S FE Y KMO KT 0.7, Fa.4e JFEE R A C R BN 0, 18 A 80K 700 b, 75
FUFH AR P (32 2) , K 5 R % 0 4 B8 A AF DG R 00R 0.985, R I BB AYAH DG R E0H 0.866 3 28 K1 7 22 ik
TNPAME LR HU AR e | I T B RN VB B (B RN B U X5 1, RIS IR 7] IR R A 2, B4 i 25
AR, RN ETT 22 (ERM TR ) G5 R W, 32 3, 06 SR B ) 45 5 R I D] P4 AE(E R T 1, HL &3 ot
HkiL %) 96.748% , il GDP Bz il i & AN B BORT 4R FRAE (B 4351 24 0.131,0.023 F110.011

®2 ZETFHEKXERE

Table 2 Multiple factor correlation matrix

X £zt B B o 25 g UNEP:S ¢
Region Index Morbidity Density of road net work Total population
HHOCHE N=A=Tit BIRF 1.000 0.985 0.866
Correlation matrix P 2 0.985 1.000 0.863
AH 0.866 0.863 1.000
EGNI RIGH 1.000 0.924 0.999
JH ) 25 g 0.924 1,000 0.933
AH 0.999 0.933 1.000

x3 ZEFHMERS W RN ST Z-HBE)

Table 3 Multiple factor analysis of principal component analysis ( Yichang)

IR AE(EL FEHCFJ5 FNEA TG F-J7 FRA
3% The initial eigenvalue Extract the square and load Rotate the square and load
Component &it T3 214/ % BB/ % it Ji 220/ % 2BV % &Hit J7 2209/ % 2%
Total Variance Accumulate Total Variance Accumulate Total Variance Accumulate

1 3.797 75.939 75.939 3.797 75.939 75.939 3.736 74.728 74.728

2 1.040 20.808 96.748 1.040 20.808 96.748 1.101 22.020 96.748

3 0.128 2.553 99.301 0.127 2.553 99.300 0.374 7.482 99.287

4 0.024 0.471 99.772 0.023 0.471 99.772 0.023 0.466 99.753

5 0.011 0.228 100 0.011 0.227 100 0.0123 0.246 100

FEHOTE R

FIRTTZE R ER % 4, B 2R KMO {8 0.756 , S5 48 JRB AT IC R BOM 0,38 A R 720 M, A 508
W38 T Wi 7 S T B T 2 P R 0l 0924, AT Bk 56 R 40H 0.999 3 A T 7 2 YR BUE Y M 1,
FUIRT IR R, vl LU I 25 3 AR 11 S 50 A R P Ak 4 H i 2 1) i AU, ARG o, AR 1) A
Z(FE W) BoR BRIRERT 1, BRI ERGE 1, B3 oiik k5] 98% L |, GDP $%iz &M A 0
ST FEIE(E 431 4 0.059 ,0.016 F10.001,

R4 ZERTFHWMERS I R E I 2-HK)

Table 4 Multiple factor analysis of principal component analysis ( Chongging)

AN GEER (N PECF 7 A JRERE -7 A

iR The initial eigenvalue Extract the square and load Rotate the square and load

Component &it FEN/ % B % &t FEN/ % BB % At TN/ % BB %
Total Variance Accumulate Total Variance Accumulate Total Variance Accumulate

1 4.097 81.939 81.939 4.097 81.939 81.939 3.734 74.680 74.680
2 0.827 16.536 98.474 0.827 16.536 98.474 1.186 23.719 98.399
3 0.059 1.185 99.659 0.059 1.185 99.659 0.061 1.216 99.615
4 0.016 0.329 99.989 0.016 0.329 99.989 0.019 0.373 99.989

5 0.001 0.011 100 0.001 0.011 100 0.001 0.011 100

FEHOTE R b
S RN AT R BREFARA LR U A A Dy F A, LS B B R AR R R T 1, R
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Fig.6 The forecast model base on density of road network and total population ( Chongqing)
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