5535 B4 24 W) E &~ £ it Vol.35,No.24
2015 4 12 H ACTA ECOLOGICA SINICA Dec.,2015

DOI: 10.5846/stxb201406161248

Fede, SR AR HREAEIE | RS TT , AT S, AT s A0 B E AR SO Jr) S5 AP 4 AT Y G R SR ) AR AR, 2015,35(24)
Bai L, Tian C M, Hong C H, Kang F F, Chen ] Y, Song D W, Liu H G.The relationship between pine forest landscape patterns and pine wilt disease in
Yichang, Hubei province.Acta Ecologica Sinica,2015,35(24) ;

HIEtEEMRMURBEERMERRITHRRE LR
Zh 71

A R EERD BKE RME AR, KA, ag
1 dbstpfoll Kbk pe , Jbat 100083

2 EMOLRHEBE ARSI SO BT, LT 100091

3 LA MOl B ERF BT, I 430075

4 A0 B BT kR X ZRBT s H S 443100

FEE SO R 0T BE B U ) B AN A A A S i B RO R L L O T AR DX 95 2 S i HL T R A B IO R R L 183
PAWA-IE A BB T 5 e DA B 2 B S X 52, 235 6 DXS AR AR B I 0 e 2k AR FIPA B 2 i e EORL 32 TSR LA 2525 14 Ji
BRITT 5 BRSO Jr X RAA 28 U K A2 B2 , B SE4E SRR T 1) AR AR B T 70 L I BEBR T AR | A R34 $2 B R 2R
L R U ) A 3 BE AR OG5 2) AR ARBEBR R AE A 0TI, rfr /N BREBR REA i A A 2 OB 19 2 A, L BEBR B R B
RS AR SR R A AT 5 3) ST A7 S 7m NS0 Sl 5if B2 5 WA 2k HUiR 00 5 UE AR G 5 4) 78 SRR | S0
AR BE R AP B S A R AR BN BEHORAR T 5 52 N3G SRR & BN AR UG Ao 0, Jd i BE RS 2 R
AFELREE PSR L 70 ol i FE TR IX & SRR | ph /N SR PR 2 Bl L R B 3R 8 PR | S0 YO e P 7 AP 19 S5 A g
XIAAFAE O A —E BOIMRIAERT . BIFFEE5 18X 2 H A B & O B B T AT B i 25 0 H

KGR AN U SRS SR s AT Bl WAL E B

The relationship between pine forest landscape patterns and pine wilt disease in
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Abstract ; Landscape patterns have significant and complex effects on a variety of ecological processes, including the flow of
matter and nutrients and the distribution and movement of species. To explore the impacts of regional habitat differences on
the occurrence and spread of forest diseases and insect pests, we focused on the pine wood nematode in Yichang in the
Yiling district of Hubei Province. Using forest inventory vector data collected by the Forestry Survey and Planning Institute
of Hubei and census data of pine wilt disease in the Yiling district from 2007 to 2012, collected by the Station of Pest and

Disease Control and Quarantine, we examined the effects of forest landscape patterns on pine wilt disease, as predicted by
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landscape ecology theory. Seven towns continuously infected with pine wilt disease from 2007 to 2012 were selected as the
research area. The landscape of the Yiling district were classified into 10 types by ArcGisl0 according to the intensity of
human activities, the land use classification, and the dominant tree species group. To characterize the research area at the
level of patches within a class, we calculated the landscape patch area, mean patch area, percentage of landscape patch
area, patch cohesion index, aggregation index, geometric mean nearest neighbor distance, and the interspersion-
juxtaposition index. And the pine forest landscape were classified into 5 grades by patches’ area size (A, ) : the small
patch (4, <10 hm*) , the middle patch( 10<A__, <50 hm®) , the large patch(50<A__ <100 hm®) , the super patch( 100
<200 hm®) , the huge patch(A

patch patch

<AL suten = 200 hm®). At the landscape level , we calculated the edge density, Shannon's

diversity index, the contagion index, and the area-weighted mean patch fractal dimension. Landscape pattern indices were
calculated using FRAGSTATS3.4. Morbidity was determined as the ratio of the annual average area infected with pine wilt
disease compared with the total pine forest area of any one town. Correlation analysis between landscape pattern indices and
morbidity was performed using SPSS18 software. The main results were as follows: 1) The percentage of pine forest
landscape patch area, the average patch size, and the degree of natural connection and polymerization of patches were all
positively correlated with pine wilt disease morbidity; 2) Analysis of the granularity of the pine forest landscape showed that
the proportion of area composed of small- and middle-patch sizes was negatively correlated with pine wilt disease morbidity,
while the proportion of huge-patch and super-patch sizes was positively correlated; 3) The intensity of human activity,
which can interfere with the landscape, was also positively correlated with pine wilt disease morbidity; and 4) At the
landscape level, as edge density and Shannon’s diversity index increased, pine wilt disease morbidity increased. The
contagion index, in contrast, was negatively correlated with pine wilt disease morbidity, as was the area-weighted mean
patch fractal dimension. These results suggest that fragmentation of the entire landscape will facilitate the spread of pine wilt
disease. Thus, using the analysis of landscape patterns at the patch and landscape level, we can infer that, in the Yiling
district, a forest landscape composed of small pine forest patches with a low aggregation index and low degree of
fragmentation of the entire landscape can somewhat prevent the spread of pine wilt disease. The findings of this study can be

used as a guide to aid the prevention and control of pine wilt disease in the Yiling district.
Key Words: pine wilt disease; landscape pattern; human activities; Hubei Yichang
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Table 1 The area of landscape components of 7 towns and its total area proportion in the research area

B Z # Town &t AL/ %

Landscape type EESINEL RIRE SSMEEE WES KRB NRMEHES KM Toal  Percentage of area
FABK Pinewood Forest 3773 1502 1617 2537 5197 4457 5938 25021 14.82
£F MK Coniferous Forest 18 2370 1009 930 517 5345 2013 12202 7.23
&1k Broad-leaved Forest 365 7602 1378 11578 922 2400 3174 27419 16.24
£ e IR A Ak Mingled Forest 185 2103 1103 6482 100 1759 1548 13280 7.87
Y1k Bamboo Forest 0 0 18 1 7 9 0 35 0.02
HEAHK Shrub wood 115 13 6841 126 1014 4072 5797 17978 10.65
KR Water 1843 680 923 386 2018 831 1012 7693 4.56
JeHM b Non-forest Land 218 121 83 67 225 236 147 1097 0.65
Al M Farming Landscape 17393 10570 4278 6044 4677 10230 4743 57935 34.32
AT 5 Artificial Landscape 399 757 581 732 735 2187 747 6138 3.64
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Fig. 3 The relationship of pine forest landscape index and morbidity of pine wilt disease of 7 towns
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Fig. 4 The relationship of area proportion structure of pine landscape patches size and morbidity of pine wilt disease of 7 towns
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Fig. 5 The relationship of human-made landscape index and morbidity of pine wilt disease
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Fig. 6 The relationship of landscape index and morbidity of pine wilt disease at landscape-level
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