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A grey model for measuring the stability of arthropod canmunity and its
application
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Abstract: It has been proved in the present pgper that the accumulative generation can enhance the covariance of two monotone
increnental sequences, which mplies that accumulative generation may enhance the linear dependence of two positive
correlation sequences to meet the denand of linear fitting There is a grey positive correlation betw een numbers of the total
individuals and the total gecies, individual numbersof the pestsand their natural enem ies in a arthropod community. Based on
numbersof the total individuals (n) and the total gecies (S), individual nunbersof thepests (m,) and their natural enemies
(mn), agrey model for measuring stability of arthropod community is developed using m ethods of the accumulative generation
and the linear regression The ratios of S/m and mn/Mm, are calculated, and used as stability indexes of the arthropod
community. The greater ratio can better stabilize the arthropod community. Themodel has also been applied to measure the
stability of arthropod communities in four teaplantationsof Fuzhou, A nxi, W uyishan and Fuan, Fujian Province T he stability
of arthropod communities in the four teaplantations can be grouped into three grades, high-grade, middle-grade and low -grade
acoording to measured values of the stability index using the grey clusteringmethod T he tea plantationsof Fuzhou and A nxi
are in the high-grade group, the tea plantation of W uyishan in themiddle-grade group, and the tea plantation of Fuan in the
low -grade group. The result is basically consistentw ith the targeted field situation, w hichw ell indicates that the grey model is
feasible, and that the biodiversity may lead to the stability of communities
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Table 1 Indexes of arthropod canmunity in four tea plantations
Place Fuzhou A nxi
( / ) S m Mmp mn S m mp Mn
T ime(year/month)
2003/02 32 786 215 145 29 2571 830 321
2003/04 35 1819 726 409 30 2156 946 488
2003/06 31 2254 1457 382 30 2200 323 542
2003/08 30 1312 704 340 28 1842 458 979
2003/10 36 3304 1703 1130 26 2199 1079 391
2003/12 32 2721 1021 1291 24 997 359 273
Place Fuan W uyishan
( / ) S m mp Mmn S m mp Mmn
T ime(year/month)
2003/02 17 1373 64 94 22 878 60 92
2003/04 30 1879 794 337 25 1311 672 251
2003/06 33 2713 1159 986 31 3467 2391 387
2003/08 25 6612 4724 249 25 1268 901 206
2003/10 26 4966 4221 300 26 1642 1342 182
2003/12 23 2946 904 405 18 320 205 50
3.2
, 2 ,
2
2 4 S mmn mp

Table 2 Correlation coefficientsof Sand m,mnandmyp, and stability indexes of arthropod canmunity in four tea plantations

M odel type Grey model Static model
Place rSOm®) rm®P,mP) sOmo mi® m r(s,m) r(mn,mp) S/m mn/Mp
Fuzhou Q 991 Q 986 Q 016 Q 646 Q 525 Q 605 Q 017 Q 635
A nxi Q 999 Q 953 Q 013 Q 656 Q 754 - Q293 Q 014 Q 749
Fuan Q 972 Q 879 Q 007 Q 184 Q 100 - Q153 Q 008 Q 200
W uyishan Q 981 Q 985 Q 016 Q 192 Q 949 Q 888 Q 017 Q 210
r(x,y) X oy W here r(x,y) is linear correlation coefficient of array x and y
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