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The diversity parameters of butterfly for ecological function divisions in Chongqing

LI Aimin, DENG Heli* , MA Qi
Chongqing Museum of Natural History, Beibei 400700, China

Abstract: The study was based on the elemental areas of ecological function divisions in Chongging. We investigated the
butterfly community of Chongqing from 1998 to 2010, summarizing and analyzing the data and parameters that relating to
species diversities, and then probing the influence of the parameters to the monitoring of the ecological environment and
evaluating of the environmental health. The result is going to be reported in two papers, and this thesis reported the butterfly
diversities of ecological function divisions of Chongqing. It has been taken the path method to investigate the diversity, the
method is that the investigator chooses several sample strips from a survey region, then goingthrough the strips, collecting
the specimens and recording the data. It has been set up 14503 sample strips in the investigation, the result shows that in
the inspection there are 492 species of butterflies which are attached to 12 families, 187 genera; from the data it can be
seen that there are 36 dominant species, accounting for 7.3 percent of all such species; it also can be find 182 common
species which occupy 37. 0 percent; the quantity of the unusual species are 155 that take up 31.5 percent of the total
species and the number of the rare species are 199 which engage 24.2 percent of the full amount. In this study it has been
selected 14 ecological function areas, it can be seen from the main text of the paper. Through the analyzing of the digital
information, we discover that the species numbers of ecological function regions in the first and the tenth area are more than

250, the species richness is over 30, the degree of dominance is below 0. 10; In the second, fifth, ninth ecological function
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divisions, the amount of species is in excess of 150, the richness of species is from 20 to 30, the dominance index is from
0.10 to 0. 14 ; The number of species in the eighth, eleventh, twelfth, thirteenth is below 60, and the species abundance is
lower than 10, the dominance degree of the species is between 0. 17 to 0. 32. From the data above we can educe that the
first and the tenth area of ecological function regions might be the most suitable area for the surviving of butterflies. From
another point of view, when we analyzed the species diversity index of the butterfly, we found that the sixth and seventh
ecological function division is higher than other function regions, the value is over 1. 8; the number in the fourth, fifth,
eighth, fourteenth function regions is from 1.70 to 1.76; and the numeric value of the second, third, eleventh, twelfth
function areas is lower than other ecological function regions. From the evenness degree of the domains it can be seen that
the fourth, eighth, eleventh is above 0.4, the sixth, seventh and the fourteenth function areas is between 0. 35 t0 0.4, and
the evenness of the first, second and the twelfth regions is the lowest. The highest relative abundance of the domains is the
thirteenth, and the number is 33.55x107°; and then the next is the twelfth, the value of the abundance is 11.354x107;
subsequently it is the first region, and the amount is 6. 59%107. In contrast, the lowest relative abundance presents to the
thirteenth area, it is 0. 67 X 107 ; and the last but one is the seventh domain, the quantity is 1. 02 x 107; the
antepenultimate abundance is the eleventh region. Thorough analyzing all the data above and according to the principle of
monitoring the species, 24 species are chosen to monitor the environment, and among them, the number of the first-class
indicator species is 8, the number of the second-class indicator species is 8, the amount of the third grade is 8 ; basing on
the principle of choosing the groups of the butterfly, it can be selected 12 species, the amount of the first grade is 6 and the
quantity of the second grade is 6.

Key Words: ecological function divisions; butterfly; environment; biodiversity and biological indication
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PR FETT 14503 4%,
2.3 ARy

FE IR H 09 8 R TSR i AR 55, X4
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e 6 FhAE Y
2.4 HiEabr

K Margalef 1 2 = & | Shannon-Wiener $5 %1 .
Pielou ¥ %] Ji 4 %, McNaughton F 28 0 4 F 45 % |

Serenson AL 22 FCFIAH X 22 B 43 B 85 255 A v 245 4 B1 ERHESDERL
*ﬂ% ﬁ‘gﬁﬁ”"” o Fig.1 Ecological function divisions in Chonggqing

F1 ETHRESHEESERERERRETEAFRIINERTESYEXREETERSY
Table 1 The ecofunctional regions and their main features based on the biodiversity parameters of butterfly and the indicative role of

environmental health in Chongqing

H:Z5IBEIX. Ecological function divisions” FHAEEAIFRFD Code of main feature®

A% Code 24 F% Name I X I X, M X,, IV x,, V Xy,
1 KREAEYZ RV OK 2 OR3F 5K IR SR E S DI REIX 8.9 87.2 75.54 0.043 2027.9
2 AR —ZE T 7K A K I IR A S T BB X 8.6 193.0 69.46 0.025 7720.0
3 SR (AL ) AK B K R AR ST REIX 19.6 291.1 42.98 0.008 36387.5
4 P — T A AR S T RE X 4.1 327.2 24.35 0.021 15581.0
5 J5 3k In—L R LK G E AE 2R AR BT REIX 7.2 132.9 66.89 0.036 3691.7
6 T — 37K A BB X 7.6 156.6 60. 65 0.022 7118.2
7 P BH—F5 L1 £t oK S 25 A2 AR DI RE IX. 9.3 141.3 62.16 0.014 10092.9
8 KB B -5 TR B R R A S T RE X 5.3 374.1 31.66 0.007 53422.9
9 TN 7 J o 2 ) I A ) R DR AR S T RE X 3.8 397.8 54.65 0.063 6314.3
10 TLHE— BTG LI Fe B /K SO E AR S T BE X 6.5 440.6 30.52 0.049 8991.8
11 AN —RBE LK + - 3 TR A S I RE X 3.0 577.5 15.25 0.024 24062. 5
12 PG 7 LU B IR AR K R AR S T RE X 9.5 530.2 11.68 0.003  176733.3
13 A DA SR A S IIREIX 1.7 2848.3 14.54 0.042 67816.7
14 H AN AE SR A AT RE X 4.9 574.7 27.45 0.031 18538.7

DT Xg: WIRLHI(% )= DXV BRI AT, T Xo: NHEE (N km® )= AHB/ADIREK BAITA; I Xy . ARH LA
(%)= BB AR TR & BRI R IV Xy, .+ 3A & (Fiv/km? ) = I RE X IR 2 I REIX BRI B VX, BEZERSZ A H TR
F1 (AT = % DIREIX N H £/ 4 S RE DX B AR £

Margalef FiJSF S . S, =(S-1)/InN (1)
Shannon-Wiener $5 % ; H' =- 2 p.lnp, (2)
Pielou Y342 AL J=H'/InS (3)
McNaughton P BEFEEL . D= (N, +N,)/N (4)
Serenson AU R &L . S, =2C/(A + B) (5)
FHXTZ FE RA RA = 100N./N (6)
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A, 9.10 14 THREX A 11 DB 4 7 THEEIX A 10 NG . BRI T 6 D IhAEIX , FRUERL Ak
WERL G T 7 A X, BESERN A 8 DR IX., 2 Ui, H PR T AR AR T DX BRI A 8 e A0 e B X 52 | N
RSN ER(KEER) o
3.2 MXIZRE

o e B AT 22 B H BRAE T RE X 13,02 33. s55x107° , TIREIX 12 JREE A7 (11.54x107) 28 =2 TREIX 1
(6.59%107) ; AR A AR T 2 B M ERZE T REIX 12(0. 67x107) , BIBEE — 7 2 ThHEIX 7(1.02x107°) , BI%kEE =
P RIHREIX 11 () .
3.3 HESH

RT3 F 36 A4, i BB 7.3% , W LA 182 4~ .37.0% , /0 WLAh 155 4~ 31.5% , 5 WLFF 119
A~24.2% (B2 .
3.4 YRhZHESE

YIRhBCEE 250 FPLL_E RS 1,10 BANIOEEIX, 150 AL L= 2.5.9 =AThEEX KT 60 Rl 8 11,12,
13 PUASTIREDK ; S UHEARXT R (1) 1 F1 10 DIRE X AP FP=E B AE 30 DL ,2.5.9 THREIX AE 20—30 Z[i],8 .11,
12 13 THREICRT 105 (2) 1,10 PIREX BRI ZEOLHEEAR T 0. 10,2 .5 .9 IIHEXAE 0. 10—0. 14 [A],8 11 12 13
TE0.17—0.32 [1), {HJ2 , W 2RI EOE S T 1.8 19 6.7 PIATREIX B, 1. 70—1. 76 [ )& 4 .5 .8 . 14
DIREIX,2 3 11,12 TIREXIAIK, WS E S Lk 3 MEEEIARE 4 8 .11 = AIIREX =T 0.4,6.7 .14 TGk
XAE0.35 0.4 [6],1 2,12 HEEXHWAK(FEK2) .

®2 BERMEESRREREZN S EERHE
Table 2 The main feature of biodiversity for butterfly at every ecological function divisions in Chongqing
R AESTIREIX Functional region of ecology in Chongging

1 2 3 4 5 6 7
BHEL Numbers of families 12 8 8 10 9 9 10
JEZL Numbers of genus 144 90 73 47 104 73 61
%L Numbers of species 319 177 127 73 211 137 106
AMAEL Individual 4408 1647 1049 656 2670 1298 435
Margalef #12E=F & Species richness 37.89 23.76 18.11 11.10 26.62 19. 11 17.28
Shannon-Wiener ZFEMEHEEL Diversity indices 1. 6880 1.4496 1.5335 1.7505 1.7039 1.8191 1.8016
Pielou 5] FE 5% Evenness 0.2927 0.2801 0.3166 0.4080 0.3183 0.3697 0.3863
McNaughton FZE % Dominance index 0.0667 0.1166 0.1306 0.1296 0.1404 0.1079 0.1080

KT AEAYIBEX Functional region of ecology in Chongging

8 9 10 11 12 13 14
FHE Numbers of families 6 11 11 9 7 7 11
JA%L Numbers of genus 19 91 115 39 16 41 74
%L Numbers of species 34 198 263 58 23 60 125
AREL Individual 279 1587 2488 339 107 5313 3828
Margalef #1283 Species richness 5.86 26.73 33.51 9.78 4.71 6.88 15.56
Shannon-Wiener £ HEFE%L Diversity indices  1.7517 1.6993 1.6914 1.6462 0.5637 1.6157 1.7078
Pielou 5] 484X Evenness 0.4967 0.3213 0.3035 0.4054 0.1797 0.3089 0.3525
McNaughton FZE{E#4 % Dominance index 0.2401 0.1002 0.0945 0.1711 0.3178 0.2925 0.1816

3.5 WEDURRSS RIS RE

R A SR R 190 D D o W R 28 3 24 A JHoep FHARWEIARS 8 A, 445 8 A, TN AE 8 4~ 250 12
AH 1356 BE, 266 BE(KER) .
BT AES B DT RO R H AR AR SRR MRS ERAN K25 T 2 07 R e . K AR I R =
M Aran Xt T e s BN SR, SRS 5N TR A K AR YA X SR ARRHE T it

http ; //www. ecologica. cn



4874 A E = 324

JEFR ZedE; RIEIIVE R A R ARIF I H A | B e SR ST ol R R DRTT RbA ER B A Bl AR DR
Pt TR 5K ARER PRES PROK DS PR ZEAE R, R 0

References:

[ 1] Chongging Environmental Protection Bureau, Chongging Normal University, Chongqing University, South-West University. Ecological function
conservation area in Chongging. 2008.

[ 2] Constanza R, D'Arge R, de Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naecem S, O'Neill R V, Paruelo J, Raskin R G, Sutton P,
van den Belt M. The value of the world’s ecosystem services and natural capital. Nature, 1997, 387 (6630) : 253-260.

[ 3] Xiao FJ, Ouyang H, Cheng S L., Zhang Q. Forest health ecological risk assessment in China. Chinese Journal of Applied Ecology, 2004, 15(2) ;
349-353.

[4] Yuan XZ, Ye L Q. The community index of assessing ecosystem health. Environment Herald, 2001, (1) . 45-47.

[ 5] Spagarino C, Pastur G M, Peri P. Changes in Nothofagus pumilio forest biodiversity during the forest management cycle. I. Insects. Biodiversity
and Conservation, 2001, 10(12) : 2077-2092.

[ 6 ] Kitching R L, Orr A G, Thalib L, Mitchell H, Hopkins m S, Graham A W. Moth assemblages as indicators of environmental quality in remnants of
upland Australian rain forest. Journal of Applied Ecology, 2000, 37(2) ; 284-297.

[7] Wang Y P, Wu H, Xu H C. Biological and ecological bases of using insect as a bio-indicator to asses forest health. Chinese Journal of Applied
Ecology, 2008, 19(7) : 1625-1630.

[ 8] LiZG, Zhang B'S, Gong P B, Li J, Han S C. Urbanization and butterfly diversity: a case study in Guangzhou, China. Acta Ecologica Sinica,
2009, 29(7) : 3911-3918.

[ 9] Akutsu K, Khen C V, Toda M J. Assessment of higher insect taxa as bioindicators for different logging-disturbance regimes in lowland tropical rain
forest in Sabah, Malaysia. Ecological Research, 2006, 22(4) . 542-550.

[10] Barlow J, Overal W L, Araujo I S, Gardner T A, Peres C A. The value of primary, secondary and plantation forests for fruit-feeding butterflies in
the Brazilian Amazon. Journal of Applied Ecology, 2007, 44(5) ;. 1001-1012.

[11] Brown K S. Paleoecology and regional patterns of evolution in neotropical forest butterflies // Prance G T, ed. Biological Diversification in the
Tropics. New York:; Columbia University Press, 1982 255-308.

[12] Brown K S Jr. Diversily, disturbance, and sustainable use of Neotropical forests; insects as indicators for conservation monitoring. Journal of Insect
Conservation, 1997, 1(1) . 25-42.

[13] Brown K S Jr, Freitas A V L. Butterfly communities of urban forest fragments in Campinas, Sdo Paulo, Brazil: Structure, instability,
environmental correlates, and conservation. Journal of Insect Conservation, 2002, 6(4) . 217-231.

[14] Chen G, Deng H B, Wang Q L, Dai L M, Hao Z Q. Approaches for assessing forest ecosystem health. Chinese Journal of Applied Ecology, 2003,
14(6) : 995-999.

[15] Chen Z N, Zeng Y. The butterfly diversity of different habitat types in Qilian, Qinghai Province. Biodiversity Science, 2001, 9(2) . 109-114.

[16] Fleishman E, Austin G T, Brussard P F, Murphy D D. A comparison of butterfly communities in native and agricultural riparian habitats in the
Great Basin, USA. Biological Conservation, 1999, 89(2) . 209-218.

[17] Frouz J. Use of soil dwelling Diptera ( Insecta, Diptera) as bioindicators: a review of ecological requirements and response to disturbance.
Agriculture Ecosystematics and Environment, 1999, 74(1/3) . 167-186.

[18] Grill A, Cleary D F R. Diversity patterns in butterfly communities of the Greek nature reserve Dadia. Biological Conservation, 2003, 114(3) .
427-436.

[19] Hawkins B A, Porter E E. Does herbivore diversity depend on plant diversity? The case of California butterflies. The American Naturalist, 2003,
161(1) . 40-49.

[20] Hermy M, Cornelis J. Towards a monitoring method and a number of multifaceted and hierarchical biodiversity indicators for urban and suburban
parks. Landscape and Urban Planning, 2000, 49(3/4) . 149-162.

[21] Kitching R L, Orr A G, Thalib L, Mitchell H, Hopkins M S, Graham A W. Moth assemblages as indicators of environmental quality in remnants of
upland Australian rain forest. Journal of Applied Ecology, 2000, 37(2) . 284-297.

[22] Koh L P. Impacts of land use change on South-east Asian forest butterflies; a review. Journal of Applied Ecology, 2007, 44(4) ; 703-713.

[23] Kremen C. Assessing the indicator properties of species assemblages for natural areas monitoring. Ecological Applications, 1992, 2(2) : 203-217.

[24] Liu G L, Pang H, Zhou C Q, Wen R Z, Chen H L, Jia F L., Mo Z Q. Diversity of butterflies in Lianhua Mountain Nature Reserve of Dongguan
City, Guangdong Province. Chinese Journal of Applied Ecology, 2004, 15(4) . 571-574.

[25] Maes D, van Dyck H. Butterfly diversity loss in Flanders ( north Belgium) : europe’s worst case scenario? Biological Conservation, 2001, 99(3) .
263-276.

[26] Murphy D D, Freas K E, Weiss S B. An environment-metapopulation approach to population viability analysis for a threatened invertebrate.

http ; //www. ecologica. cn



15 M ER A KT A S YIRS X W 2SR 4875

Conservation Biology, 1990, 4(1), 41-51.

[27] Nelson S M. The Western Viceroy butterfly ( Nymphalidae; Limenitis archippus obsoleta ) ; an indicator for riparian restoration in the arid
southwestern United States? Ecological Indicators, 2003, 3(3) . 203-211.

[28] Oostermeijer ] G B, van Swaay C A M. The relationship between butterflies and environmental indicator values: a tool for conservation in a
changing landscape. Biological Conservation, 1998, 86(3) : 271-280.

[29] Qi B, Yang P, Deng H L. The diversity indexes, richness and evenness of butterfly communities in the Three Gorge Reservoir Area of Yangtze
River. Acta Ecologica Sinica, 2006, 26(9) : 3049-3059.

[30] Saarinen K. A comparison of butterfly communities along field margins under traditional and intensive management in SE Finland. Agriculture,
Ecosystems and Environment, 2002, 90(1) ; 59-65.

[31] Singer M C, Ehrlich P R. Host specialization of satyrine butterflies, and their response to habitat fragmentation in Trinidad. Journal of Research the
Lepidoptera, 1991, 30(3/4) . 248-256.

[32] Steffan-Dewenter I, Tscharntke T. Butterfly community structure in fragmented habitats. Ecology Letters, 2000, 3(5) ; 449-456.

[33] Uehara-Prado M, Brown K S Jr, Freitas A V L. Species richness, composition and abundance of fruit-feeding butterflies in the Brazilian Atlantic
Forest: comparison between a fragmented and a continuous landscape. Global Ecology and Biogeography, 2007, 16(1) : 43-54.

[34] Wang M, Huang G H, Fan X L, Xie G Z, Huang L. S, Dai K Y. Species diversity of butterflies in Shimentai Nature Reserve, Guangdong.
Biodiversity Science, 2003, 11(6) : 441-453.

[35] WuZ]J, Li Y M. Effects of habitat fragmentation on survival of animal populations. Acta Ecologica Sinica, 2003, 23(11) ; 2424-2435.

[36] Yan H, Yuan X Z, Liu W P, Deng H L. Butterfly diversity along a gradient of urbanization; Chongqing as a case study. Biodiversity Science,
2006, 14: 216-222.

[37] Yang P, Deng H L, Qi B, Liu Q. The occupied rate of microhabitats, sampled percentage of species and relative abundance of butterfly community
in the Three Gorge Reservoir Area of Yangtze River. Acta Ecologica Sinica, 2005, 25(3) ; 2424-2435.

[38] Zha Y P, Luo Q G, Wang G X, Wu S B, Huang D Q, Deng C S, Kui Q. Community diversity of butterfly in Houhe National Nature Reserve.
Chinese Journal of Applied Ecology, 2006, 17(2) : 265-268.

[39] FuB]J, Liu S L, Ma K M. The contents and methods of integrated ecosystem assessment (IEA). Acta Ecologica Sinica, 2001, 21 (11) .
1885-1892.

[40] Liu W P, Deng H L. The butterfly diversities in Muli, Sichuan Province. Acta Ecologica Sinica, 1997, 17(3) ; 266-271.

[41] LiCX, Wang Z H, Wang W L. Biostatistics. Beijing: Science Press, 2004 ; 25-250.

SE Lk

[ 1] WERIHERYPR. ERIERY:. RO, PR, JRTT A IREX R, 2008.

[3] HX&h, WA, s, skom. b E ARG L S KU AN, R FH A 241, 2004, 15(2) : 349-353.

[4] x40, MRS, BRSO R A8 bR. MR, 2001, (1) 45-47.

(7] E3CF, R, e, DR SIE R R Y PR B MR A M 2 5 R AR . R 2R A5, 2008, 19(7) « 1625-1630.

[ 8] Z=kHWI, sk3EME, SBNBHE, 2245, Rk, whidpmb. | N TSR (o i X RS 2R . A 252441, 2009, 29(7) : 3911-3918.

[14]  Bew, Merke, EpAL, AR, MER. BMES RGBT 10— BRI, BHA 4R, 2003, 14 (6) : 995 -999.

[15] BRiRT, BFA. TR XN R A SRR R SRR, AR 2R, 2001, 9(2) : 109-114.

[24]  XUEedk, Peir, JEWS, Wi, WA, ST, SRR, ARIEHALIL B RGBT ZRE ST, ARSI, 2004, 15(4) :
571-574.

[29] B, Bvh, AR RILZBREX BRI Z . A0, 2006, 26(9) : 3049-3059.

[34] T, mEME, WHRE, WEE, BEMAE, B30 A116 BARY XBBRF ZREDIE. WS, 2003, 11(6) : 441-453.

[35] SIEZE, 2= S(H). ABEmempfuxd shm R EAE s 2 ma. A28 244, 2003, 23(11) ; 2424-2435.

[36] ‘A, FXrh, XSG, XSGR, Wl (Xt Wik S AE M f s . AT IR b Bl AR, 2006, 14(3) : 216-222.

[37] Mo, AEE, B, X3 RV =R XIS RER (RIS NVESE A R AR 2B, AR, 2005, 25(3) : 2424-2435.

[38] XV, Bhitk, TEFE, R, FOER, MR, BUAL JEIE R I E R X BT Z RIS, NHAES %M, 2006, 17(2)
265-268.

[39] Ay, XU, Dy EBREEEWEMINE S L. AR, 2001, 21(11) ; 1885-1892.

[40] XIS, ABE%2. REMEZHMEMBIR. ET, 1997, 17(3) : 266-271.

[41] Z&E, LEM, £300 EYGutE. JUat. Beribiiet, 2004 25-250.

http ; //www. ecologica. cn



2%

4876

a4 82°0 (©9doy sypradun sndppdowa |, 3\w( ¥

Jad 6£°0 80°0 © (Yoeo]) uouds wsnipuvajy i\ 74 4

nd‘ad ¥0°0  S€°0 #0°0 L9°0 11 @ (anquaqQ ) vurmpuvw vpzog ¥\ S B =y

) 910 11 ® (40N ) mwts vpzog g [5 N ¥

ng*dd ¥0°0  8C°0 1 ©® ("NQeqQ ) puvpewny DD K [E S B G

ng*ad 910 11 () (K10 ) worgap vpzvg I\ [SHE

nd #0°0 91°0 1£°0 11 ® (YoeoT) pouna vpzo (1% Y £

Jad ¥0°0  S€°0  TI'0 80°0 @ (poomisa N ) snypuvop wniydn.ig) 3y E 4y 7

A4 HD AN 0T°0 +2°0 © (Pyosyioy ) 1yoaa) wnydoi) H\x( H Y135
ng<ag <o ¥0°0 800 80°0 #0°0 (@ (yretuoy ) sopruoays wniyd.ig | EL Py
MD'ANNGAE  $8°S  €I°¥T +0°0 ¥CO0 650 80 ¥0'0 00 80 6C°T  +T°0 %0°0 (D (snovuury ) uopadivs wnrydnio) | EL
KL 00 @ Am:mo.ir_m ] v DLMNI EEQE&E@M Wﬂﬁmum

Jad 8T°0 © (yooa1) 150mp2 DUDYIFY HY FH T
HDHAN'AGNG 800 TI'C TI'0 80°0 800 ¥0°0  +0° SE'0 80 80 IS0 €SI [ (Dsnoeuury uonyonw omdnd i\ &
ANYDA9 N ¥€'S  €0°LC 020 ¢I'0 80 80 S£0 80 0T ST 6L°0 ¥6°0 OI'T 86T 2 1 (Dsnoeuury snyma onrdng | By 1
ad:nd 00 910 [ (©poomsop\ smmpn onudnd | whe By gy
9D AN NG A9 I#'T 9T°€  $0°0 PE'E 80 800 0C0 TI€0 0TCT SE0 060 TI€0 6S9°¢ th T (Dowes) wouniq omdnd iy %
AN YD NG Ag €P°0  1€°0 (A1) LT 80°0 +0°0 €40 [ (@snoeuury sund orpdvg iy 3%
ng‘ad 80°0 €v°0 00 6£°0 $0°0 [ @reanpstog snjaydou orrdvg 3\ £ 20

ng‘ad 80°0 e [480] [ (©snoeuury snuajay ompdng 4 E
uadng 8ty 81T ¥0°0 CI0 IO TI0 I€0 0C0 TI0 980 9SS0 I€0 I€E0  SSO 7 1 (Dsnevuury saptjod ordng g\
ng‘ad 90T  +0°0 80°0 01 [ @©PIPd 12 1op[Ry[ Louawop ompdvd i\ 3T 17
ADUDANAGNG  LE'T  SE0 TI'0 €T Lv'0 ¥0°0 80°0 €b° 18T 6L°0 L¥O 800 ¢€¥°C [ (Drowex) toudjord orpdvd i\ FE
nga‘ad  6£°0 ¥0°0 t0°0 €9°0 ¥T0 0T0 ¥TO0 [ (@snoruur] uouwaw orpdvd i\

) 00 $0°0 80°0 ® (uosmop ) sapmoAda vsvpryD) EN(FAE[/

nd T (®) (Ke1gy ) 2015250 DSOIYY) Hig (T

ngasad  +to0 cTro ¥2°0  ¥0°0 65°0  +0°0 (@ (snouqey ) avryojorstn vidolyoD K Y17

AW HD A4 nd Y00 L¥O €0 91°C @ (anyqueqQ ) sarmatjod vsoAg S\ Hi% 5
MDA Ad 80°0 ¥0°0 ¥0°0 © (Ayemoydly ) smuowavp vsolg (&
d:nd [481) ¥0°0 Se°0 @ (Pryosyioy ) suarpadun vsolg W\ 2 31

ad:nd 710 ¥0°0 Ly’ ST L8°C (@ (30D ) snouopw vsvAq i\ K

Jad 00 ® (oMY ) pumnma vmauvydony K #1q

yotaging 80°0 tvT0 T0°1 (© (39P[P 10 1op[a,] ) snamav sopro4], WL

Jad 80°0 (P) (snoeuury ) vuapay sIpro4] (3%

uonnquusip yeyqey 14! €l Cl 1T (01} 6 8 L 9 S 14 € C 1 (2 ( %owo&w
IR (¢PPURPUNGE OATR[Y Z 42 [XHY SAn

SurbSuoy)) ur SUOISIAIP uondUNy [BIIS0[039 YIEd Je A[JId)IN( JO DUBPUNE IANE[RI PUe ‘uonnqLysIp jeyqey ‘saads 3y], ¢ dqel

HENHYROHT EHAEASTUYE

(%5

//www. ecologica. cn

http



4877

PR AE S I RE X IR S SR

%’{

PRI

15 #

ad:nd #0°0 0z°0 0z°0 @®yooo] masownau vupnyrydoyons i 1 XK

ng AN ad v6°0  6€°0 170 @ (yoeo7) adosow stunv,f 3 ¥ o FXY

,mm ©~ O @EOmS\SQI \Em.ﬂ:\w@S»w SQQSwT %VNM@

AN*Nd*Ad  1L°0 6£°0 8T0 I ¥0°0 ¥6°0 6L°0 ¥0°0 @ (oo ) rs ponuUDIDY HEHEHZY

) #0°0 80°0 © (Wopng ) sworquaidos pppun ], T ELIsL

ng Y0°0 910 <TI0 80°0 ¥T 0 @ (wwer)) ) vynuod snvun(q HRg A

a4 SE0 8070 © (42991 ) varuv13 vopuda7 i e[/ i

ng 710 (P99 PIDLIS vapuday W[ G

untag vZ°0 @ Amzom::ﬁ v SQUIUDPID) SLIDYIOYUY __%E@%«MMHM

A9°¥D*nd  80°0 +0°0 8CT'0 0C'0 800 SLO (@ (1onng ) smudjoos sLDYOYIY WG

D Ad AN ¥0°0  6L°0 65°0 80°0 ¥0°0 (@ (9100 ) wnunFou vYOGIVL FEELAY

uong ad Tro Se0 1€°0 [ ©myeqQ vsuared suold it

TV $0°0  9p¢€l Y20 1S°0 TI'0 6L°0 6570 820 L¥'0 SLO B T @SRUQUII a0pows SLold i L G 3

AN NG*UD*Ad  TI'0 #¥0°0 +0°0 80°0 LS'T 91°0 800 0T0 650 91'0 SLO0 8Ll [ (D (snoeuury) 1dvu sualg idked( Sy

HOTAN A Nd*YD  #S°IT SS°€€ #0°0 800 ¥T'0O 0C°0 TC1 LPO 6F'1 LET €0 SP'1 19°€ TP th T (D (wewaredg ) pipruvo st ik o Sy

4044 I¥'€ 6v'CC L9°0 L9°0 800 I€0 6£0 L9°0 660 T F00 €80 LSE 6vF [ (D (snovuury) avdvs suand 3k

Jad 0z°0 1 ® (PITAIN 9p ) omparuvy viiody 3l EZ 08 1y

unng 80°0 800 LL'I ¥0°CT  80°0 11 @ (qeqQ ) mogadim) vuody w iy HZ RN

ng +0°0 il @%%ﬁugmm/x miaunjod prody s |

uong 910 11 () (Jimop ) vonFuysuisy vrody iy Ez nse

ading AN} 1l ) (w0worg ) viddry vuody iy Hz e[/

i) 10°0 I (p) (sneeuury ) 15oniio viody i Hz

Jad 91°¢C L0°0 (©) (P00 ) DoDUDS SDYI(T 3 Lo s EL ik

HDPUOAN AN +0°0  ¥0°0 91'0 IL'0 800 910 +0°0 6F'1 800 <TI0 €0 980 th T (Dpeyouerg vy xlaidouor) i o by 7K )

RRERIERE:| ¥0°0 80°0 8T°0 TLo 1€°0 [ @ (snoruury) mwnys xtogdouoy) Wl iy

AN D A4 800 #0°'0 98°0 800 €V°0 [ @ (1wt ) numdvyvw xLio1douoy) Kl (A4

UD AN ¥0°0 ® (1018 ) P1SLq vwamyy i iy A4

HOLAN HD Ngad  S€°0 91°0 1$°0 91'0  +#0°0 800 910 (@ (IpAnpsiog ) vpuv)q DWdMG] i (G B
ANGDAG NG 9€°9  €5°C 91°0 #T°0 ['T 060 €80 6.0 86°C 186 LS'T €'C LL'T 659 (D (sneeuury) aquoay vwamy il bl

ile) 8C°0 80°0 © (Ieanpstog ) vjov] Dwm7 Kl BT B

U9 AN D ad* nd 80°0 L¥'0  SS°0 €0 €0 650 I€°0 Sr'1  6£°C EA@sueuoy 1ppRyf spijon) e T B By

Ho*yotading ¥0°0 80°0 1€°0 71’0 SS0 SI'I (@ (1odsy ) a1m1a sDUjO7) Wil T 7

DA NG ad IS'0 800 Se0 80°0 91'0 0T°0 @IIPI puatu svao(] i L 5

A4 AN NE 4D 1L°0 10 L¥0 ¥0°0 80°0 800 (@ (Aeparqno(q ) sv10oA] sp21a(T ek L Y

Ho*yoitading 980 (©renng sypv)s smssvug ¥ Hz By

uonnquusip jeyqey 14! el Cl 1T (01} 6 8 L 9 S 14 € C 1 Q,:m&o&m

T (PPUBpUNAR SATIRIOY (42 [X HY A

//www. ecologica. cn

http



2%

4878

4 Tro 7070 7070 ¥0°0 @ (0p[Pd ) Mowa1q adoay i bl ety

AN*4g*nd 0 8070 070 ©o00l soproynd adoa] i Kl
ng*dg  #0°0 ¥0°0  6L7°0 80°0 ¥0°0 @prool vyrpnd adooy 3y I T IT

Dm— AVO O @JU@U‘H .GN:\SS.\E QQQ@/N %W_mg‘ﬂrﬁn

UD AN Ad S€°0 v0°0 8070 9¢'T 91°0 IS0 @wpng vuLdivs ayio N iy 3
ng*ad*an (480 ¥0°0  ¥0°0 ©UPoT Mapmq 217 i Ty [el
Jd:nd v2°0 ¥0°0 @ nyueqQ viofijruow ya ] | E F

ng 7070 ¥0°0  ¥0°0 @©U0oaT paozuvuL Y17 YN[ |

A4* AN 91°0 (uooo] punwod 1] R R

AN A4 1€°0 @UPoaT ppmovwiryy 2y1o7 ¥ B HL

DA NG Ad IL°0  1€°0 ¥0°0 ¥0°0 80°0 +0°0 1S°0 (@ enng sHvun] 21T YR e E
a4 TI°0 80°0 (©uirug—asoxe) saprjao1s ayiaT & T3

ng*ad 1€0 #0°0 ¥Z°0 (48] 0z°0 (@ (3epng ) vuvip ay1o7 R &

ng*ad Ly'0 TIO ¥0°0 @UPoaT vrunpov] 21T Y

g*nd 020 TI0 1970 8T°0 91°0 @ (Sysyosi0gy ) sypurdivus 1o YR G T

dgafnd  9€9 9¢°9 1€°0 90 910 Y00 IL°0 6570 @ (uosumoy ) swouls oyro] Hg ¥ G H

ngsad 20 ¥0°0 @UPT UL 1] R IG L
unind*ad 80°0 +0°0 80°0 L¥0 @ (o917 ydosstayd ayso 331 gy

ng $2°0 © (epeMog ) vwwnfosrnjo ayioy MGk Bl

nd 1€°0 ¥0°0  TI°0 ® (opeog ) vmoutjoqvo ayi IR 1

yoing ¥0°0 w01 © (42991) 212y 21T R 4l [

KKl OM 0 @u@.fgwr_:u,m 3::3% E\wwd ﬁﬂm@%@

ng 020 @O vayrurqV] 1T S % 2G B

AN 7070 DU PIOSDJLTIU Y1 R

a4 7070 ¥0°0 ® (opefmog ) viordoaovjonn ayso 3N G 5

a4 ¥0°0 U] uRpRY Y1 YR L 2L

ng 7070 ® (opefnog ) vunssuvpmoo a1y HgHE H\/
WDPAN NG Ad  v0°0 Ly'T  80°0 650 Tro (@e110Y Puson 1] HEHRE AL
nd AN A 8C°0 SE0 [480] 800 @110 Puvsur a1 HE3 R T3¢

AN UDA4 Nd  ¥6°C 1€°0 +0°0 L90 €0 80 80 80 96T SL0 800 650 <TI0 800 (D (snuauny ) asmfuod ayioy 3531 e El
ng +0°0 @ (UOSIIMOY ) S1U0QLdS dYII] FE Mgy

UDiNA ANtAd  0€°€  €9°01 9c’1  TO ¥0°0 820 1L°0 ¥0°0 (@)PI00IN PATPUDYD 1T R I
ng*ag 80°0 SLO 0TO LET L9°0 @ (IRYSTRIN ) D4np 2Y1o7 il Ry

ng*ad  +0°0 9I°'0 +¥0°0 0T'0 06°0 +0°0 ¥0°0 (@owea)y vuapayd suvjapy 4 ¥4
A0 NG AN SE°0 TL'0 8C°0 800 S€0 TLo 1€°0 (@ (sneeuury) vpaj sutuvpapy iH:
Ng AN Ad  8T°0 Ly'0  80°0 80°0 ¥Z'0  TI0 @ (poomisa g ) vnbooy vupwyrydoyoug e i
uonnqLusIp jejqey 14! €l cl I 01 6 8 L 9 S 14 € 4 1 (¢ (1 5019dg
T (¢PPUBPUNQER SANIR[OY 35 5Z [ HY A

FIG

//www. ecologica. cn

http



4879

PR AE S I RE X IR S SR

%’{

PRI

15 #

AW*ngd* a9 91’0 Tt'¢c 9I'0 ¢v'0 OI'1 0C’0 <TI0 €70 @9 pruomfuod vuryidy i F
YOI UD NG Ad  6L°0 80°0 80 +tCT0 Y20 0C°0 1€°0 0C°0 6£°0 @wnng vipoz vunyidg HEFr e
YOSAN MO Ag ng  68°S  I8°€l 91°0 0T0 980 SLO <TCT TO'T TO'T 00T #2T0 01T 6£T ¥6°C th(D (snouqe ) pppng vunyidg $59

o ¥0°0 (BYoooT vaposur vuyidg g Wy

nd 8C°0 @ yHeqQ puvuL vulpan( 3| Hz

ng*ad 011 IS0 Syl @ (1odoag ) sodup stourpy 30 %
uotuongag Y0°0 910 S£°0 [ @Yoo vuvpuow viZmuvppy i T ITI
uotadind uo Y20 0T0 SS°0 [ @ (anquaqQ ) vouvisy mSwuvpopy HgH 1 I AR
ng 82°0 I @@E%@EIESM sapawfund miSmuvpapy S e H

94499 ¥0°0 1€0 €% 1 © (sempuay ) apawpy piFmwuvopy

K| ¥0°0 80°0 ® (yooo1) vy sijodoy 33| i

nﬂzmmm 60 @:megmm DPJISLLD Ew‘emamw Wmmmdm

A4 yL'r ¥0°0 7070 80°0 @UoooT vrwd UL Y

ngtad 80°0 ® (Yooo]) pmdvs 23wpw]) {8
nd*An*dd  Tro T0 680 910 ¥0°0 00 91°0 @ (39p[ey ) putpepn vwdYyIa ] B El

AN 80°0 ® (yoe97 ) powun sisapolpy S B

dd 9170 o 00 Y20 @PIIA9OIN Op snuastut s1sappIL 353 B 47 %

aJa‘ng  sz°0 (© (P00 ) yoday sisapoAp G B T 44

4 €Ll €670 8C°0 80°0 ¥0°0 @oporsynay ypyrund s 4 B T Ac

nd +0°0 80°0 (© (91001 ) DipouLiul s159poA ) 30 B8
AW*UD*A9:nd  SS'0 8070 IL'0 SL°0 SS°0 ¥0°0 ¢TI0 6°0 X B/ BT | (D (11038 ) vosounyf susapokpy 331 B By 13
9 8070 () (snouqey ) snasiad s159/poLpy 35 (16 Fe

Jg:nd 870 ¥0°0 80°0 800 0CT0 91°0 @wnng vowduvs sl Hg HE R

AW*Ng 499D Te'T SL°0 90 Y00 IS0 0T0 Iv'l 910 [’ L9°0 €90 1¢€°0 910 8I'I 2(DP100 [y vwjoF 1ok g B By
uoingiad  19°T  18°¢ ¥0°0 Lo L9°0 SL°0O 0CT0 L9°0 €SSO (@ (snoeuury ) snounu swsapoLpy 3 [/
yoing o 0T0 (© (wSurpneig ) svpuoutunda LTy Hi 5

ngd 910 LY0 0C°0 @ ACCmEm.~®>m— v DIUDPIIP DIDWWOISD'] ﬁﬂmw\_d

yo‘ng 6£°0 © (1odoog ) auryov pFwrdoy 3 F4 g BL

yoing YLl © (myueqQ ) vuvraqiys D i

a9 SS0 @ Asouuq v DIsnvaLd DJDUOY) ﬁm_"_ﬂﬁ

uoing 80°0 91°0 800 L¥V'O @ (myueqQ) ) vjoonunp v11ydvyy K ol
nd*In* a9 €571 ¥0°0 80°0 @ (ypoT) sypias vIuLDPUDIY 3| HH DY

ad 6¢°0 910 © (sRuIuoy ) myuaryos mFuy HiH L

MU'hm— 700 @r_umw‘.— LNYI2Go wndw\/\ ﬁﬂm‘mﬁmvgh

ng 6€°0 710 © (d1001y ) pwn{ adoap HiE 3477
UDSAWiNG*Ad  LST LLE 6L°0 800 <TI0 Y20 910 0C°0 ¢L'o v0°0 @ (0p1Rd ) 1pvayumw adoay Hi i i 542
uonnqLusIp jejqey 14! €l cl I 01 6 8 L 9 S 14 € 4 1 (¢ (1 5019dg

Qm&.@%wm (¢PPUBPUN(E SATIR[Y B ZXHY Sk

//www. ecologica. cn

http



2%

4880

ng ¥0°0  TL'0 6£°0 ©® (IMYRqQ ) suosagpp vavjowL ] HENiF LS

memm 870 @ mehU 19 hwEm:mv DIDJNODUW DID]OWL ] Wﬂw@\ﬂm

AN #0°0 ®) (Y2907 soppod vLony) HENGReLE

AN 7070 ¥0°0 © (Koyo(r ) rdnpm 101y HAFREN

ng‘ad 80°0 ¥0°0 80°0 ¥0°0 ¥0°0 (@ (SRURUINY ) 1youdyds DULCYIDUI B

ng 00 () (1001 ) DUDAIYD vwlymunpy FiR O 2

Dm— wO O @r_uww‘.— @ﬁtmi& SxSﬁBQv\ ﬁwﬂmﬁx_m_ﬁm

ng-‘ad 80°0 91°0  +0°0 © (wrmuegrydg 7o sta( ) vir vamdy JEe R 5 if
Hny9tading 0C'0 1€°0 ¥0°0  60°0 (@ (snoeuury ) s vamgody $EEk %
ng ¥0°0  L9°C 800 ¥0°0 +0°0 @ (Anaq) syqiq visoyia)) Ky T7

) 80 0T°0 80°0 © (snouqey ) snpviiaq oxvIYD) H T 1l

ng 19°0 @ (K&epoapqnog ) snddnuvpna vinfjoq X

HDPYOAN NA*dd  v0°0  ¥0°0 ¥0°0 €8°0 L90 7o ¥0°0 80°0 800 80 IL0 (D (uosumaR] ) vavouvu vamdjod K —
ng 80°0 Pmyueq() sisuaaio sndojuvydy HiH 5 I T

nd ¥0°0 0T°0 I ® (myueqQ ) wniom.d v1qa.x0 Y43

nd ¥0°0 $0°0 1 ® (MyueqQ ) Mvavjap viqaioxoT Hg 445k iy

Jag T0°¢ LY"0 7o seT 1 @ (Anq1eqQ) ) jocxvs v1gaxoT i L3 1|

A4:nd 2o 80°0 1 @ myreqo snwaydLjod v1gatapvy) HEN NG 2

M) AN A9 Ng 820 91'0 191 0T°0 [I @suryrep psnfuos p1qasaj1v7) K =] Mk
ADUO AN A9 Nd w1 7o 80°0 €€ T LL'T  TPT L T @WIAL eroms v19awo]n) i B
AWHDNE ¥0°0 €8°0 TLo 06°0 1 @@png puypdo vydwluoswy H 1
ADSuDNgad 1¥°0 ©r1 1o noy) '[NORWOZZAZ DWIyId] 3 7 T
AN UD SE°0 91°0 ¥0°0 80°0 80°0 (@wnng vunuopFow vunyidy ¥ F Z 5

AN NG ag ¥0°0 070 %00 ©myuaqQ uowolp vuryidy 7 ¢

NG ANAE  +0°0 ¥2°0  ¥0°0 T IS0 IL'0 1£°0 @enmg prgsypmu vwyIdx G G %

A4 0°0 PUPeRT st punyrdg K3 7 Tif

aq:nd  6£°0 8C°0 ¥0°0 (©)SPTeMPY 10 SOMTH supynusr vuryIdR ¥, 20N il Vi
AD*ANGNG*Ad ¥0°0 91'0  ¥0°0 80°0 6£°0 020 @TeoN ppavu vunydx KeFg[/
HDAW*AG:Nd  80°0 8I°'T  #0°0 9I'0 91'0 ¥0°0 <TI0 800 0TO €8°0 L9°0 €9°0 (DYoo | ssuauryo vunyidg 531 7 gy ch
ADALSUD AN NG LY 'O IE0 80 0T0 €0 6£0 19T 9I°0 €80 060 T80 (D (Ko19) 10 Towaxg ) 1byspnyosjiow vuryrdy ) 7 18 S
ANg9*I9°nd  80°0 ¥0°0  8T°0 S§°0 ¥0°0  I£°0 ¥0°0 +¥0°0 0T0 (@299 pwafiad vuryidg N T Ea 2L
yotadind 9170 80°0 800 1L°0 91°0 TI'0 910 (@uPoo ] ppqruanad vuryrd W 7 52
nd*ad 0C'0 <TI0 ¥0°0 ¥0°0 (@eamwnsiey vunddvy vwayid Sy 7 KN

AN Nnd ¥0°0 80°0 (©Pr0oy Dy uyIdx T BT

ad:ndg SE'0 80°0 80°0 ¥C0 L9°0 ¥0°0  80°0 80°0 (@100 Dayvs DUIYIAR i Ty A

D AN Id 6£°0 IL°0 Tro Tro @UPoo] psnpaw vwryidg G 7 1 3

ng AN A9 v0°0  TI°0 ¥0°0 ¥0°0 @ (towrr) ) vipuvsy vunyidg J 7 ¥
uonnquusip jeyqey 14! €l cl 11 01 6 8 L 9 S 14 € 4 1 Q,:m&o&m
LR (PPUBpUNAR SATIRIOY (42 [X HY A

//www. ecologica. cn

http



4881

PR AE S I RE X IR S SR

%’{

PRI

15 #

Aq:nd 80°0 ¥0°0 IS0 65°0 1€°0 (@1e1opa] UpAs suowr] FeEN7AE

KL 91°0 8070 [I (©)1ooIsynLy vsopun vyvYIy i X7 5k

KL ¥0°0 11 YUP9XT 292y PYDYINT KiNiihe s b

KL ¥C°0 [ §)°100]y paspoyvs DYDYINY FEYFHBET

a4 ¥0°0 Tl (PyueqQ 1eypoydip vyvyimy Hepe Sty

AN A9 1€°0 ¥0°0 ¥0°0 I @?wm?on_v DUDIQIY] DYDY T Xk hd
UDAN NG Ad  SS°0 ¥0°0  LL'T 9170 80°0 00 8070 ¥6°0 1 (@ (P00 ) Dwwp.Dy DYDYINT Hififve
Aq:nd cr o INCORCEEd | amad vypymy e e

Jad v0°0  1€°0 1l @~yesoydy vy pyvymy Y MO

ad 910 I (Purwg—osoxsy uoydong vy I

Jad 6£°0 ¥0°0 1L (©)P100 D40 DYVYING Hifii v [ T

a4g +0°0 I® (Kepopqno(q ) snuwayd vypymsy iR AT

YD U9 A4 Ng ¥0°0 0T0 69°1 @ IMUWIBKIYS Jo Stua(] addip vuv1LGD ] ALY
ng 30°0 $0°0 020 @ (19p1o 12 10p[oy ) addru DUDLGD ] A

nd ¥0°0 ® (42997 ) viqouaz vuaIpIY?) LG 3G

N 19499 80°0 €0 80°0 820 L9°0 © (Kexn) muatppryo> vuaippy) HAFLg
UDHAN* A NG 6£°0 800 ¥0°0  ¥0°0 L0 80 S€0 ILO YO0 90T 0670 (D (fepayqnoqq ) vundvs viown(y WLy B
ngsaqa IL°0  (©(1ppEey 12 1op[a, ) duswolpoun suulsiwydon HGlyg
uondsdd 80°0 020 @ (Lyspyosio ) vuvpsns awouor(Siy ¥GLE 2 17

Y9 AN ng* ad ¥0°0  6£°0 ¥0°0 €70 Ly'0 ¥0'0 SE0 T0'T @ (sel[ed ) 221pov] auouodB1y HfflG 7
OSAWNAAd  6L°0 €0 $0°0 IS0 6F'I 6€°0 91°'0 C0'1 911 0E"1 660 €0 €9°C 2(D) (snovuury) smquodiy snai(51y HELE T
DA MO g ad 80°0 90°1 TET 91T 80°0 6L°0 T0€E (@ (snorvuury) vrydod stuldey $kg s
ng +0°0 @?wﬁﬁuv 15150 SunLIVA Fit 2

ng 710 @ (TeAnpsioq ) snyovwisou D1FD.LIOYI(] FriRonEe!

AN*Ndad  +0°0 98°0 0CT0 cro ¥0°0 @Qﬁov Do DUOTY20QUS HENFI S
AN Nd* g LS1 LY "0 8C'0 L¥'0O S€°0 cro 01 @ (m[[oy ) yvpam S10510pnasq KA LE

Jad ¥0°0  L¥'0 TLo (@ (VoSN ) DpUOIYD VIYDSDS HEAFIEY

ng*ad ¥0°0  80°0 © (yooar) suqounf viyvsvg s i

ngE AN ag  ¥0°0 91°0 SE°0 710 80°0 (@ (Kepapqnoq ) puwu vunsap] YN G 73
ndad 00 1€°0 00 00 cro (@ (poomisop ) stpnussod DunISIY] YEEFN DG I

ng*dd v¥c'0 0 ¥0°0 1€°0 ¥0°0 €v 0 (@ (sneeuury ) synuissn vuvsop U

ng*Jad ¥0°0  80°0 ¥0°0 (©Uoo] pquadns vILH G

N AN 18 ¥0°0  80°0 80°0 © (opelnog ) pppqns v Hpif I

A4 AN $2°0 © (uosxiy ) soourid vs1ydog Hp il B

aJqa¢ng 10 ® (Mmyieq() ) sopronuawl] DIjEINIT WEHF Y E

a4 7070 @ (yoea]) vasoudf v i Hi

uonnquusip jeyqey 14! €l cl 11 01 6 8 L 9 S 14 € 4 1 Q,:m&o&m
Qm&.@%wm (¢PPUBPUN(E SATIR[Y J"ﬁ%.wxmuw wm&%

//www. ecologica. cn

http



2%

4882

19 1S°0 (©ooyuimg nuoysvu sudoN G FIETE
ad 30°0 @humg%zﬁm wafads sndaps Hla [
g 80°0 +0°0 ©sRuua vLAqryd sudons MG
nd* I a9 IS70 ¥0°0 T o TIo 1€°0 @ (210 ) vavtyuns sudop] eI
aq 700 @unuuoqo vpplou suday s e
ad:nd 80°0 ¥0°0 €9°0 €S€°0 cro QP00 yvrw sudop Y s
IO R bR 1 Kt ¥0°0 ¥0°0 +0°0 ¢r'o 800 (@)P100N Pipudyvw sdN HAFE T,
qd $0°0 (pyreprosynig vpnpa. sudap b 24 ]
ADPAD NG AN A 91°0 +0°0 0c0 L¥O 660 €0 80 ¥0°0 80 910 (@)P100 vwos sudoN KL
Dm"hm +0°0 80°0 210 @o.SoS DU &:%Z ﬁwmmuﬁm_@
49 91°0 L9°0 0c’0 800 ¥0°0 ¥0°0 @ @rmg mmqiol sudan Feia
OTANUD AN L9°CT TI'C ¥0°0 ¥C°0 1€0 $C°0 ¥0'0 I1SCT €T 80 LET 6L°0 691 (D (snovuury ) soply sudopy e ch
HOTANUD*NA*dd  LF'O 80 800 9I°0 961 +6°0 +#0°0 €0 921 #0 980 €0 190 LS'E th(D (sered ) oyddvs sudon g/
yondiad  1€°0 o ¥0°0 ¥0°0 ¥0°0 0C°0 8C°0 QPPN Op saprouipy sudopT i fif L)
AN‘Nd*ad  1€°0 ¥¢'0 060 <TI0 ¥0°0 L¥'0 ¥C°0 SL°O 80°0 (@100 DU SN A [uf
a4 80°0 91°0 © (MmyueqQ ) morq vrodorund YA E
nd*An*ad [4N0) ¥0°0 8070 ¥0°0 8070 (@ (42997 ) mmad v1400G Hi AR
a4 80°0 020 +0°0 @f?vuqv DIDMIDWOGID DADSDIDG ﬁwmﬂﬁxmm_
a4 80°0 (2100 DFUDE DI0IQY Y
ag4ng ¥0°0  0T°0 © (MyuaqQ ) oo v Y
ng:ad 80°0 91°0 v0°0 I€°0 @02 vanpof vukyry g b Fe
DA Ng g 86°0 6£°0 80°0 0¢'l 650 80 910 80 0C0 @100 vutl vwlyry A S
A4 ¥0°0 ¥0°0 0°0 @] amdas YTy e £ g
NdtANtAE $0°0 8T°0 8070 @100 UL DULYIY YA B
Jad 0T°0 ¥0°0 @Yoo pmwpund DUAYIY WL Y N
Jg9¢ng +0°0 (2100 DwDIL DULYIY A XK
a9q 820 ® (xe[oy) naoydouaos DwAyry K H 1
AN*ng*ad 8C°0 8T0 10 8T°0 80°0 80°0 @ (awqroyy ) wutppdo vy Yiapi b B T
ndsad ce’0 91°0 (©P100 Dansp DAYy e Ak Y
a9¢n4g 80°0 (PYPeT pronlstp suawI 7
AWMDNdtdd 6971 LL'1 TI'0 00 8T0 8C°0 LPO 980 €0 <TI0 80 <TI0 (D (aourex) ) vrndpns sunuoui] 2 6424
AD AN A4 nd ¥0°0 €970 1670 Ly'0 TL0 vI'I (QeBUIPNEIG 15911100 STIUNUTT WA N7 H I
HO D AN A9 Nd 65°0 80°0 IS0 TO'I @oun [, 1olowoy s YN B N
YDA Ng g 91°0 ¥0°0 <TI0 SL'0O 65°C (Q1oIpoT] TuuDwaY SHWYT EZ Hl 4}
a9 210 £0°0 @mem:@E .ﬂewmb\&Ea s1uwry ﬁwﬁﬂ#«@%
A4 0°0 (uodepIey| 1ydoLijous st KAz Elf Y
uonnqLusIp jejqey 14! €l cl I 01 6 8 L 9 S 14 € < ! (¢ (1 5019dg
L (¢PPUBPUN(E dATR[OY F[4Z [X A

//www. ecologica. cn

http



4883

PR AE S I RE X IR S SR

%’{

PRI

15 #

uyindad 91°0 ¥0°0  ¥6°0 €970 020 860 [ @owex)y vyrydids vruouny i) el
UDPAW'AE'Ng 0¥ €40 0TO 6.0 <TI0 TIO 91°0 $TO Tl €L°T 19T 81T €0 9T€ 7 1 (D (snoeuury) vdysio vuwounf g ¥ v
ag4a0ing LT ¥0°0 800 ¥0°0 ¥0°0 <TI0 ¥2°0 0T°0 SS°0 91°0 ¥0°0 [ (D (sneeuury) puvw viuounf e 36
undgad €T 9TL Y00 00 TI'O0  LYO ¥0°0 LL'T [ @ (snovuury) wnomv—s vruodAjod it

un $0°0 M @Mm:SEhmeﬁbm 1o STU9(] SDJWOYIUDX :NGQQE\@/\ WHWWHWW

19 +0°0 [ (p) (snoeuury ) ndoyun syvydwly %533 2
UDTANFAL NG €970 1Pl v0°0  80°0 ¥T'0 Y0°0  I€0 ¥TO ¥0'0 ¥0'0 <TI0 9870 [ (D (snovuury) 2ovups vystuvy il
u9UDNA*AE €90 8670 Y00 80°0 L¥'O €0 $9°T 0T0 910 vT0 €SI [ (D (snovury) mpuvs vssouvj Iz
DDA NG AT 6470  0E'1 820 1€°0 TI'0 8T0 €0 IS0 €0 SE0 €SI [ (D (SqoH ) papur vssouv /g S T7 Y
un $2°0 2170 +0°0 [ © (sneeuury) sndissnu souwnjod(y Ml 35 (7

ng*ad ¥0°0 70 ¥T°0 $0°0  +0°0 ¥0°0 1 @/~®parqnoq smyovur vy ff-fu

ng*ad $€°0 ¥0°0 (©reanpstog sowwpody: susaik)) 77 bl

ad +0°0 () (snovuury ) oupvLm 2UpDIY WAL

AN‘dd*nd 80°0 v0°0 TI'0 90°1 @ (ypaory) wisvdsv vudpovyq i
y9tuD g ng ¥0°0 ¥0°0 ¥0°0  SE0 SE0 @ (Ko1y 10 aowong ) vurv sudop g B
v €9°0 $§°0 650 ¥0°T 1€°0 181 811 @wonng malid sudoy Gpiida T

o L0 © (110doog ) suppars sudoy il

ngsaqa 80°0 82°0 (©esurpnerg saprouryd sudoy K 45 [

a4 +0°0 Pmyeq() vuvuund sudap ¥ Bl Z

o ¥0°0 U9 suyr sudoN Heda

i) ¥0°0 HSARURN 2gs1y1 sudop e Rt

A9 91°0 (Rreporsynayf sop1 sudonr e )

uotunind g 80°0 ¥0°0 9170 ©UPooT sty sudoN iy
a4g 870 (©PI00 DsDuDW sudop ¥gda br

KL r4 0] @Hﬁﬂﬁbﬂo Dsolowou .ﬂ&&m\( ﬁmwmmuwﬂ

dg:ng o @1 2040q sdoy Lt

a4 80°0 80°0 @uooa] addipAo sudoN g B I

ag 06°0 @PI00W PP SN i e

AN 44 nd 8C°0  LVO Tro v2 o @ (anpaaqQ ) vipuvusn sudap pise &
A4 AN 80°0 HIPILqQ 10w sudop] IEHFIA T

a4g +¥0°0 (pyenwoN 1153 sudop] 3 Lk

Jd AN nd 80°0 <TI0 1€£°0 91°0 @291 adopup suday e
ngtad 80°0 [V @uooorT spmsoyr sudoy e sy

un +0°0 PrenAL vqumu sudap 33 T i

AW* g nd 6£°0 01 80°0 (P00 vrunup sudon] e fnf
ngdg 1l 800 <TI0 ¥0°0 91°0 0CT0 ¥0°0 @100 1w SudaN Hpfifa -
uonnqLusIp eIqey 14! €l cl I 01 6 8 L 9 S 14 € < ! (¢ (1 5019dg
Qm&.@%wm (¢PPUBPUN(E SATIR[Y B ZXHY Sk

//www. ecologica. cn

http



2%

4884

uotaging 0T°0 © (ypoa) sudsoys pijLau0n Y T 73

a4 <o (peleatoy] wwmiry vyopL0) 35 fut (A AF

nd:ad ¥0°0 ¥0°0 80°0 ©® (MynuaqQ ) sowod vyapio) F i

ad +0°0 ® (Y099 ) patouru vIjapLOY) i [t A0

a4q 21°0 @m%ﬂfcx myornf snifydazos{iyr) i E R

ng*ad $€°0 @noy) 1107 snidydozos iy 3 F N

AN A4 ng Lo ¥0°0 1€°0 (@Buoy, moyo snukydozoskuy?) i NI [y

a4q IS 4 +0°0 © (yoeo) suvppuuios snudydozosay?) ¥ ) |

a4q +0°0 @ (emuwnsiely ) snppanysnw snifydazosfiyy) MM TG

ANNG a9 6L 910 20 @ (pesoy] ) smpandsip snulydozoslay?) N7 14 R%

a4g 820 @ A:am:ﬂ.v DIYJUI .&SET m@u&\ﬁw@\

untaging 0c'0 800 80°0 S€0 €90 070 8C°0 (Q)P100IN DImov suLINY) N LKL

NG ANAT  9T°€ w1 (48] 800 020 <TI0 ¥0°0 @ (9om1q) ppowIY DYDIDL K fif

UD AN Ag nd IS°0  8T°0 v0°0 €70 80°0 vT0 1 @?100W Pp1mo puopoqy g 2 Y 1
ADFAW AG DN 1L°0 ¥0°0 S€°0 IL0 6€’c 6,0 ¥0°0 0CO0 IV’ 650 Il @psoreyq souadine vuopoq GEZ 1G
AN*NG*Ad  SL'T 0€°€ ¥0°0 TO'T 96T SS°O ¥0°0 S€°0 00C ¥0°0 O9I°0 910 11 (D (3ower) ) spATo)f sorowaz i ik

a9g €T I ©enng mprydwlu saFoqug i

a4q 210 11 () (PT00[ ) DyvsNIDS DADSIQY i 24 T ey

AWt ad 1L°0 11(© (PIIMA92IN °p ) Hung pwsiqy i i El

DA g Ad 90°¢ €0 Tr0 8T0 80°0 6€ 1€°0 11 @ (1001 ) soproptf vavsiqy i sy ]
AW UD*Ng*ad 06°0 0C°0 8¢°0 vC0 Ly'o ¢’ 80°0 1T @Poosisopy ppAf sy ity & b
nd*uotdd 71 90°1 1 © (U2o9T) puvu vIysvyn | LE
9D AN Nd Ad  +0°0 ge0  S€0 €80 60 €90 910 E@Sunteqorer] s1720 vyILqr] WY
o Ndfantad 0670 L9°0 v0°0 ¥0°0 6€°0 se0 (@ (Iuqny ) DLOSST DIVLY KW o
untAdng ¥0°0 o 0" 86°0 (@ P00 pyppnq vIVUYD) HEH7

nd ¥0°0 BnymeqQ sipravp vIvulw) HEHF Y

4 0" [ (popng p1s0100s DavIPI A [ Y

ng £0°0 ~ @mww._,:om SIPIADP DIUYISDLY %HWQ:«HMK

a4 +0°0 1 () (wowa1g ) DUDLBING DIUYISDLY S 4R ol ey

un*Adnd 80°0 8C0 ¥0°0 b’ EL'T [ @UPo9T SHop D1uydsDLY (g i 267 I

ng 0 80°0 [ ® (preyouerq ) sap10s.10.4d DIUYISDLY NI G EL
DA g  ShE €70 ge’0 €80 IL0 <¢I'0 80 I¥'I 8'C 910 0C0 <CI’ 1871 2 1 (D (uosuMoH ) vovjiy pIyrua1quAs 3 i 37 1
a9 +0°0 [ @Paooy vpuvydiu vIyuoIqUAS HEFRERE Z

ng+ad 91°0  TI'0 1 ® (wepon) ) syasdly vryuoiquiks YEfiRELE Ty
uoing‘ad €0 070 ¥0°0 [ @v1 # noy) vp.ivdoa) vryrua1quAS HEige LY 1E

nd 91°'0 ¥0°0 00 [ (©)PI00I P11gDLq DIYIIQUIAS HEFRE g B

uonnqLusIp jejqey 14! €l cl I 01 6 8 L 9 S 14 € 4 1 (¢ (1 5019dg
Qh_w.mmumb\mm Q@u:m_g::n_m QANR[IY Mw.wxmuw wm&%

FIG

//www. ecologica. cn

http



4885

S5 T T A= A5 T RE DX I 2 HEME S

PRI

15 #

R zro ® (4o1ry ) 25unh wnling 3 kY1 44

U9*UD NG AN ¥0°0 ¥0°0 80°0 8C°0 (@ (uosxy ) wnnuvo wnig i bk )
ng*Ig*am 6€°0 ¥0°0 (© (0p[Ry 90 0P[Ry ) opupLd wmivg i HY

ng +0°0 @ A;owod v DIDULO E:.@Qﬁn %&y\\ﬁ@»mxmwﬁw

ng 80°0 @ AEc::m:M 19 mECv &:Q\S E:.E\Qem %ﬂuﬁ\‘ﬁ\m_ﬂ

uo:ngd 910 @ (BINWNSIBLY ) 1LDIDN DIUISKLY W YN

o) +0°0 @ Aw:um::E v nad DIUISXL ] %my\\ﬁ@\%&ﬂ

dg:9a04nd 80°0 80 <TI0 ® (Y0991 mwad munsisoaop] i H

AN HD 80°0 V00 ©V1 12 noy) sipopy> Mgy WL
uoagnd 80°0 0T'0 SS°0 ¥0°0 @ (oa0par] ) 1hyzsppvartf v1Z1091yy 354 WY A S
uoptadind  Tro ¥0°0 ¥0°0 ¥0°0 21’0 800 6£0 ¥CO ¥0°0 (@ (P10 ) DuUDApUDYD DSIYNIS HFM

Y9 YD A4 D Nd v0°0 0T0 €0 IS0 @ (Ko1) 10 Jowang ) vapLovd DIPAVY 3] i T
ng 00 @ (e1001\ ) Da1pRS vpdny i WK

A9°ng 9D ¥0°0 80°0 © (Prysio ) punima vpdvy 3> it
uotndad 80°0 +0°0 ¥0°0 CI'0 800 @emwnsieY suoFnsvyn1 DAY 3 B S-
ADFAWNG*Ad  +0°0 9170 ¥0°0  6L°0 IS0 €770 820 910 8T0 @ (eqiox) ) wsstu vpdvy K] E(ZEE
nd Y00  8T°0 (© (P1001 ) spqfido xri0pnaqq Vg

ng +0°0 ® (1epo9) ) snjdia vuanofjodAfy ERVRC

KL 910 00 @ (uosiMaY ) pIsar PwAIUY ¥ 1

a4 80°0 ® (uP0o7 ) vpuapnony vl [, 3 B Xy 1L

ad [S50) @ (snouqey ) snddw vunip] HH XK

na 800 80°0 ¥0°0  ¥0°0 @ (PIPYsIoH ) pryoy sisvpudg %y X7

ad:nd 91°0 91°'0 0C°0 0CT0 <TI0 +0°0 @ (PPYsIoH ) vwmAs sisoputds e WG I o

A4 910 ¥0°0  ¥0°0 (© (UOSUMSY ) DLW DIDYIDYDI i it

4 %00 80°0 © (rero) ) vumst vyndoyty i 3 e

ng*ag+9o Y0°0  TI'0 © (uosimoy ) vuarptan vypdopquiy 3y ),

ng +2°0 (©rAeMIOY] 1unf DUDLINSS/) W57 BT

Jad v0°0 () (snewuury) avjniaq vpPYL HENY %7

AN 910 (pnyueq() viuoyva snuAydozommaa | HE

a9 +0°0 (p) (UPWATIA ) SnuDSLD snkydazorm.a f, 37 Y 1T Jug

a4g ¥0°0 @) (yo02] ) ooy snukydazormaa [, Je i YA

ANG A4 80°0 (yeARMmION] MDYy DIYUDMOL WXy fu) |1 32

ngean 91°0 +0°0 ® (uosumay ) prysadons vorwodnf M

ng 80°0 () (uosimay] ) mamg norodnf PR

a4g +0°0 @Emc%zﬂm SIDUF0D sMIU0AD,] %ﬁ%‘&%wﬂ

BRI ¥0°0 @ (myueqQ ) wrydnaos vijLu0Y HEN( T
uonnquusip jeyqey 14! el Cl 1T (01} 6 8 L 9 S 14 € C 1 Q,:m&o&m
Qm&.@%wm (¢PPUBPUN(E SATIR[Y J"ﬁ%.wxmuw wm&%

FIG

//www. ecologica. cn

http



2%

4886

nga ¥o 80°0 $0°0 0T°0 © (MyueqQ ) pmimonn sunFuayd x| H

AN YD NG Ag Ly'0  +0°0 06°0 691 @ (myqeqQ ) puasjeod vapniavy) K> Al

ng 8C°0 80°0 +0°0 © (Yoo ) wipissay puLisvia)) N S e i oy

9D A4Ng 8070 Y20 6L°0 7o SE0 80 650 @ (Y9997 ) $pa.10 DULLSD]A) Wi M S W 3 N
uD*Adng ¥0°0 ¥0°0 ¥0°0  91°0 (@) (00N ) srvpnpusan] vULSDIAY) H X LU N FE
ANUDAGNd ¢TI0 %20 TI°0 €0 ¥T0 80°0 980 ¥0°0 €0 I£€0 00T (D (snorvuury ) vjorsim vursvja) iy s
WHOAN NG dd  6¥'1 Y20 80°0 ¥0°0 80°0 ¥0°0  91°0 8T°0 @) (91001 ) Dw2)1p DR 5 Vi IE GE
[ RE K ) R £< N B €9°0 Il ¥0°0 020 7210 ¥0°0  8C°0 (@ (P00 ) DapLaL20q]D VDD i M VP
uon*yoing ¥0°0 ¥0°0 80°0 800 @ (PIIMAIIN 9p ) pwdivw vIxoIv]a) Wi T WY
uondad 91°0 80°0 91°0 ¥0°0 80°0 TI'0 @ (pRysioy ) vdsnd sidajo1loy > T

Jag ¥0°0 80°0 80°0 (© (Y0091 sopnqou vrurLyiog i ¥ 5

AN A9 LF'0 8070 TI°0 TI'0 $¥0°0 v0°0 SLO  #0°0 @ (Ayesoydyy ) rurumgod viauo, Jdi 7 N Xk

Jad ¥T'0 80°0 © (Yooo1) smymz vioFuo, d 7481

HD*UOHNEAd 0T°0 1€°0 80°0 0T°0 (@) (uuewsIoAY ) 112yosy vIFUOT YN 7.
HOTAN MDA 'Nd 89T 060 80°0 181 #0°0 <TI0 881 650 8C°0 €9°0 8Tt th(D (941g ) sipnvorpf v1auo ] 35 7 v
g ¥0°0 ®) (4997 ) 12:100w vrtliyG >/ 171

nd #0°0 L0 070 ® (1epo9) ) snumion] S5 i ¥

TV LS'T  10°01 €9°0 80°0 ¥T°0 IS0 650 +8°1 LL'T €L T ¥T'v th(D (SeIed ) sopvrdiv saiaasy > Sk

nd %00 (p) (snouqeyq ) sno vuizry X7 M=

d4°UDnd €89 9T°L 80 €0 80 €0 80 IS0 8°C 6/1T €T ¥6°T I€0 €8°F 2D (FRI[OY ) PYvUt D11202120PNAS] K M WA
youdindad  Ss0 &0 ¥0°0 ¥0°0 ¥0°0 SE'0 910 910 (@) (SI00 ) DUpuvsivy DLL22LZ Y KL
uondad TI0 070 ¥0°0 ¥0°0 TI0 (@ (snervuury ) snonooq soprdwvry Yy 2

14 +0°0 @ Awioigﬁm v 0qD1s .ﬁa,ﬂfﬁisw m@u&\ﬁuﬁ_

nga +0°0 ® (9100 ) pand sapnunf S

HO AN UD Ng* Ad 00 €0 To 91°0 L9°0 +0°0 <TI0 $0°0 R (@yrowR)) snyo0q sapruvf He i
untading 65°0 8T°0 (© (sM[ ) s1suouts pToy1L() Wi iy ch

nd #0°0 ) (SoM[a ) smuod vpjarwoy1i() i iy

ng-ad ¥0°0 80°0 7o ¥0°0 SE0  T6'1 (@ (K019 10 Towaxg ) vosnf vpuvydin HE B

untadng %0°0 65°0 00 6£°0 [ @noyD “ayopnd snioydotpapy 3> 7% Wi 3
AN*NG*Ad €870 LF'0 901 ¥0°0  vT0  TI0 0z'0 <TI0 [ @ (IIIA90IN op ) vy2 snaoydotpapy i 7k 3

Dm— WO O ON O M ®Aﬁ00>2m®>/ v wwNuo,Qc:E ngQQ&SNmﬁ\ uﬂmy‘l\ﬁ\\% me

unng [481) 481 80°0 +0°0 [ @ (veposy ) sapnda snioydotpapy i 7T ¥

O UD AN Ad*Nd IL'0 02°0 ¥0°0 80°0 €40 0C0 TL'0 TEeET & T @ (uosumop ) 1100w snioydonop] 33 7k 4 3|
9 +0°0 @Amsum:::v spavjyd DuanoA7] ¥ 1F

ng +0°0 @meb&:E wmnudopnasd wniiling ﬁu\\ﬁﬂ&w_ﬁﬁ

uong 00 8C°0 #0°0 (@Buoy, 12 noyy) 10gmy wmlwg Y kK Y,

uonnquusip jeyqey 14! el Cl 1T (01} 6 8 L 9 S 14 € C 1 Q,:m&o&m
Qh_w.mmumb\mm Q@u:m_g::n_m QANR[IY Mw.wxmuw wm&%

//www. ecologica. cn

http



4887

S5 T T A= A5 T RE DX I 2 HEME S

PRI

15 #

AN*Ad  8T'0 +0°0 98°0 80°0 ¥0°0 @ (0P[R 10 0P[R ) Piosnfiamd vidloo1oN e MG I

AW NG g9 un*ad 0T°0 80" IS0 Lb0  PI°T K@) (£o19) 10 Jowdng] ) smppnovus sniikd] FHEFy
ng +0°0 @hw:ﬁ_:m snaap sndif] HEHEW L

r,:Z ¢ h,—m— VN O @ Auhcsz v Sﬁﬁﬁos w@ﬁ@.ﬁ%ﬁ& %m__uhmmwﬂvm.mp\

ng @ ?m%u&mv &NUQQEA: @QEE@% %ﬁ‘vmmmgmwm@

a4 80°0 8070 70 @ nyeqQ 151equow vdnwIng iHE WG %,

U IG v2°0 80°0 @3:02 ppdod ndnmng LR
ng*ad ¥0°0  91°0 ¥0°0 ¥0°0 8CT°0 @ (o100l ) vawsiyd s150409 HHERG 2 TH

A9 AN NG 91°0 80°0 800 © (TP 10 1P ) pa1s $150497) ke Ry ch
ADFANUD NA * Ad 0C0 L¥O 70 YT 0T €0 €9°0 80 IS'T (@ (SRR ) stypa1 ovwin( HgHe
Dm— NM O @Amﬂmvmhﬁﬂhv ﬁﬁﬁ S.ﬂﬁmﬁﬁwaocﬁzu,‘_ﬁw ﬁm_.uhw«lﬁu/ﬂww

ng ¥T°0 ¥0°0 4% 80°0 @ (TGN ) 12pranp pydiowtxniqy He-e |

untading Ly'0  TI°0 (© (wowoag ) puvpuow SULL] JFHENTITINE

nd ¥0°0 ® (PIqRIN ) upravp srudiy -y

A4 00 0 * (©PII1A9OIN °p vpnd snury.L0ouID]JI7) HAEFH (1 hd

9 +0°0 0 ° @ An:oc—z v SNIDINALIND SNUIYLIOUID]I)) %ﬂm_m\quﬁx\_\%

nga +0°0 () (er00] ) DADWONA snuIyLIOUID]S)) HFHE T[T

AN A9 b1 8T +0°0 (QPHOSYNL] DUIDL SNUNYLIOUID]I)) Hi-bETH N[/

ng +0°0 [(OLEEE| SNAUIMFUDSUOD SNUIYLIOUID]IT) T X[y

U Nd AN A4 650 150 80" ¥2°0 (Q)sUeAY DJNISO SNUIYLIOUIV]YY) WL 3G s il
AN A9 L9°0  ¥T°0 A% 0T 91°0  (Q) (P[P 12 PP ) snsopnovut snutyL1ouav]a)) Wikt FH

,.Y,—E,,mm mm\ O @— N @LOQQ‘H sns.adsn mﬁ:wﬁteﬁuSNmD ﬁ«%ﬁhmmg

ng*ad ¥0°0  TL'0 © (49997 ) puixosd v20QOT Ki-be s ¥H

HD*Ad  80°0 Tro SL'O IL0 (@ (K019 10 1oWwRIY ) DIVIOSDIIq DIPOGOT ke LYK

a4 91°0 ® (40907 ) prowo vpdvy) Hhe N Hixy

Nd*AN:Ad 070 1€°0 ¢lo Y0 80°0 @ (PlIMoua—utons) ) ununfuaq sadsvoy?) -3k

A4 00 @ A.E::m: D11 DIOSDE] ﬁwﬁnu_ﬂﬂﬁ

ng 0°0 80" ®m:m>m DPUDP DIOSDE] %m‘vnﬂm”_ﬁmmm_m

AW U Nd* A4 70 €9°0 +0°0 se” 80°0 (@PIIMAOIN op Dumup DIOSDE eI,
uondad (48] $0° 80°0 (© (S100[ ) vIWOF s150q1g K-k s H

ng +0°0 @m:gm DINIDLIW SISDQIE #\a%ﬁv%

A4 +0°0 @ Ason:BQE v DIDLLS SISDQIY ﬁmﬂn/\_.\%«

nd $0°0 @) (10kadg ) purpmbp s1svq1g HLE A A

49 #0°0 (prewrayuasyd(y 0.2 SnIDUUA]O ] N

9 $0°0 ® (1M01S ) snvp sapopryy) ¥

nd #0°0 %) (42997 ) vprgp suvFuayd 35 E

uonnquusip jeyqey 14! el Cl 1T (01} 6 8 L 9 S 14 € C 1 Q,:m&o&m
T (¢PPURPUNCE SATR[Y Z 42 [XHY SAn

FIG

//www. ecologica. cn

http



2%

4888

a4 7070 (F) (SPIBMPY 3 SOM[F ) DI2L0SIp STuauk]Oq W J G

Jg4:nd  +0°0 ¥0°0  80°0 [480) 80°0 ¥0°0 (@) (19JJBYDPS-YOUIOY ) supdLIqn) STuaufjoqd HiHE G

uoind  ¥0°0 Ly0 91°0  91°0 @ (sueay ) vusz suankjod i+ 1G0

nd 80°0 910 #0°0 T (@ (sueay ) voays stuankjod WAL 1GE

nd-ad 910  80°0 91°0 ¥0°0 ¥0°0  ¥0°0 80°0 @ (Keuny ) vpronjjad suusnkjod W+ 1G5

nga:un +0°0 (@) (o1TA991N 9p ) stsuowwssp soprdopog Mihe &L & 1l

AN A NG YD 6€°0 80°0 I€0 +0°0 %0°0 @ (snwuqey ) svrymww sopidojod 343G

NERt) ¥0°0 %0°0 800 ® (o100 ) snaovaypoqns sprdojod KiHe L JITL

yotadind €0 8C°0 80°0 80°0 @ (2100 ) vFu svprdojad e A Bl

yoindtdd  06°0 ¥0°0 800 80°0 80°0 0C0 +0°0 080 IS0 LS'T @ (Plqe ) ssuauts soprdopad K€ & gy ch

uoing  80°0 Y0°0  TI'0 TI0 TL0 ¥0°0  +0°0 I @ (P00 ) DG DaDUDG HGALHIG'T

NG AN A9*¥D  S€°0 ¥0°0  80°0 IL0 SL°0 80 %00 80 +60 €T 80 +00 800 7 T (DsueAy pFund g -t G i

HOLIN NG A4 ¥D  SS'% 060 820 800 SSO 6.0 OI'l 80 060 16F €0 SLO +00 69°1 th T (D (4019 0 towary ) vwund vivwind i+ G H

AN S€°0 ¥0°0 ¥0°0 (© (UOSIIMOY ) DSDULLOD SLIOIID)) ke [ B £

nda 800 ® (40097 ) snwolq suov)) W=kt fuf ey

ngasad  90°1 8070 TI0 0T0 80°0 91°0 (@ (91001 ) Da1yDO SLUOYDY) HfHE [k Tl N

d4  91°0 8070 ¥0°0 ¥0°0 ¥0°0  ¥0°0 ¥0°0 (@ (P00 ) 1uDasq 0qi0qopasq Hg-LE Gk

yotagang 910 Y0°0  ¥0°0 Y0°0  ¥0°0 #0°0 (@ (P00 ) 1unf s1ovg WAL T ik

Jad 80°0 () (K019 10 TOWaI ) 10]091q SLODG LR ) XK

a4 ¥0°0 @ (oo1) suuwy vssaroy ] AL

a4 Y0°0  91°0 #0°0 ® (42997 ) ppnovuqns vssaioy ], ¥gLL ATy

ng ¥0°0 ¥0°0 (© (uosnmoy ) pudsiw pLMLYN] IEREY B

ndad  LL'1 v0°0  1€°0 I€0 T0 0T0 @ (uosymoy ) wajowoy advyy e fil -

nd 0zo Y0°0 €70 80°0 80°0 @PIRA 1 PR vwwl sneidowusy ke Yy

ng ¥0°0 ® (PIIqRIN ) poupdoos snyovwoy ke &y o

nd $0°0 (Pysnmotiqey snovwFld snyovwioldy H-he L Uy

ng v0°0 @ (100 ) smypwidis snyovwoLY Yl Ly

nd 0T°0 06°0 +¥0°0 (@)SPIBMPY 10 SOM[F STIGND STYODWOLDY Hii-ke £ I

AN Nd* a9 L0 80°0 $0°0 0z°0 (@029 snaond smyoPWOLdY AL £ T
o[TA9oT

= v0°0 op 10 uosel-pooyy ) sosGuand vidioroy ﬁ@% Ewu@mm

Jad 80°0 +0°0 ® ([eanpstog ) mjawvyisiaf md oot i+ IGTE

uonnqLusIp jejqey 14! €l cl I 01 6 8 L 9 S 14 € 4 1 (¢ (1 5019dg

A T (PPUrpUnqR OANRIY F{ 42 [ HY S

FIG

//www. ecologica. cn

http



4889

S5 T T A= A5 T RE DX I 2 HEME S

PRI

15 #

AE - S SN R (P O Vs EV RO A I VA (€ OB 3E I (RARYE B8 ) 32 1 SRR * W8 " 362 ¥ b SR ki

D RO Mre Nd VIR AN WRCHI S D Wl b

(THWED WO WNHEO WO W

AN A9 nd ¥2°'0 TI°0 TI0 8070 ¥0°0  T0 $0°0 @Upoa1 puvu vundwy YT E[/

AN A9 Nd 8C°0 00 +0°0 8C°0 @UPov ] vimSna vuyndy HGAETE B AL

HDUOAd AN 6L°C 80°0 ¥0°0 910 (@ (snouqey ) saprioosorp vundury d-Le T BT L

Aad:nd ¥0°0 (§) (snovuury) soidnw vjooa | WLy 7

dg94nd 80°0 () (snmouqey ) uojod v10013 [, ke )

ad:nd  +¥¢0 ¥0°0  80°0 ¥0°0  ¥0°0 (@ysueAq puul] DI HHEY SN

ad:nd #0°0 ¥0°0 © (7101d ) PavYO DI HfHENY ] N 2

Ad*ng 91°0 ¥0°0 ¥0°0 (© (I0RYPS-YOLIY ) DIj1ouD DI HitENY S R TZ
spJem

n—m : Dm— wO O 19 w@S—M— v S»@@m@\ing %:QEZSQQ % WW\ % Mﬂ\—u um M

ad:nd  +0°0 ¥0°0 ¥0°0 © (wpowsynyy ) vavd snyuviod HiHe % G

nd:ad ¥0°0 80°0 (© (sueay) smpA] snyruniod Hghe % HG Y

KKl 10 00 @w:?m— vuynd snyruviog WA E H Y,

o ¥0°0 ®) (SMRIN ) SpyovL1 SIyvIo] Hf-he 2 B G

nd 10 80°0 ¥2°0 (© (Aexmiy ) snavyf snyruniod Hi-+e % 1 G |

AN Ad*nd 9170 ¥0°0 €70 ¥0°0 ¥0°0 ¥0°0 800 ¥0°0 910 (@ (TP 12 0P[R ) smonfuos snyjuviod ke T 1 L

nd ¥0°0 ® (1018 ) smsnapv sHomAL] -4

ng S€°0 @ Amioiamhv mEEE% snisong ﬁn‘_m/ \/—\

AN A9 1€°0 80°0 © (Y991 ) s1pup.s vrouoLy Y- P

HOAd  80°0 870 1€°0 80°0 (@suBAY[ 11107 DIOUOLIY HFHEF PETE

AN N4 *ad €0 01 820 ¥0°0 (@I 12 0P[R snpidsoidun] uoua1osy - Ll

9 H ng 6€°0 SE°0 @ ASEEM v m:u.dsﬁa.é m:udm:tb\& %_wwwmﬁ_w\wﬁ

o udAdng SE0 1 ¥0°0  I¥°1 @ (Torng ) snutuod) snomowdy ] HiHeRg

nd #0°0 () (100 ) Dazs sapojyo() HgHERYITIEE

nga:an ¥0°0  80°0 020 (© (Yoo9T) s1003010 S9OJY2() 3=k 2

Jga¢ng 21°0 @w:m>m nyoraddopy sapojyo() HFHEWOG 14

ad:nd 820 ® (PIIMRIN ) PYppmoq sapojyd() Hi-He iz £t

A4:ndun ¥0°0  TI'0 L0 070 @MYHLGQ DUDIGIY] SIPOTY() e B Bl

M—Ume_m,mm 80°0 SG°0 @owiuiﬂ 333032\33\ $aPOIY2() %ﬂm_mm%mxmmﬂx

ad:ndg 80°0 ¥0°0 ¥0°0 7o (@ (£o19) g0 T0WARY ) PULDAYGNS $IPOIYI() K- HIPL

ng 1990 ¥0°0 ¥0°0 201 @ (K019 10 0w ) DU SIPOJY() HiEHEHIN[/

Jdd:ng 8070 ¥0°0 © (yoea]) suoosvu suandjod e bl dly

uonnquusip jeyqey 14! €l cl 11 01 6 8 L 9 S 14 € 4 1 Q,:m&o&m

T (PPUBpUNAR SATIRIOY (42 [X HY A

FIG

//www. ecologica. cn

http



ACTA ECOLOGICA SINICA Vol. 32 ,No.15 August,2012( Semimonthly )
CONTENTS

Effects of grazing on litter decomposition in two alpine meadow on the eastern Qinghai-Tibet Plateau ««-ecoveeeerreeeeeeniieaiiiiii.e.
.......................................................................................... ZHANG Yanbo, LUO Peng, SUN Geng, et al (4605)
Distribution pattern and their influcing factors of invasive alien plants in Beijing «+eeceeeeeeeeeeeeeearinniiies
....................................................................................... WANG Suming,ZHANG Nan, YU Lingian, et al (4618)
Simulation of CO, and H,O fluxes over temperate mixed forest and sensitivity analysis of layered methods: stomatal conductance-
photosynthesis-energy balance coupled model -+--eveeeeeeeeieiniannn. SHI Tingting, GAO Yufang, YUAN Fenghui, et al (4630)
Analysis on the responses of flood storage capacity of Dongting Lake to the changes of landscape patterns in Dongting Lake area ------
................................................................................................ LIU Na, WANG KeLin, DUAN Yafeng (4641)
Integrated water risk assessment in Daliao River estuary area «------eeeeeeeeeenes YU Ge, CHEN Jing, ZHANG Xueqing, et al (4651)
Discussion on the standardized method of reference sites selection for establishing the Benthic-Index of Biotic Integrity «««-eeoeeeeeeeees
............................................................................................. QU Xiaodong, LIU Zhigang, ZHANG Yuan (4661)
Genetic diversity analysis of different age of a Dalian population of the Manila clam Ruditapes philippinarum by EST-SSR «--+-cceeeeeees
....................................................................................... YU Zhifei, YAN Xiwu, ZHANG Yuehuan, et al (4673)
Geoslatistical analysis of spatial heterogeneity of yellowfin tuna ( Thunnus albacares) purse seine catch in the western Indian Ocean
.......................................................................................... YANG Xiaoming, DAI Xiaojie, ZHU Guoping (4682)
Seasonal differences in habitat selection of the Crocodile lizard ( Shinisaurus crocodilurus) in Luokeng Nature Reserve, Guangdong -
.................................................................................... WU Zhengjun, DAI Dongliang, NIN Jiajia, et al (4691)
Soil physical and chemical properties in forest succession process in Xinglong Mountain of Gansu = ++-eseeeereeesrereieiii...
.......................................................................................... WEI Qiang, LING Lei, CHAI Chunshan, et al (4700)
Dynamics of soil organic carbon and total nitrogen contents in short-rotation triploid Populus tomentosa plantations «=«-«+s=veeeeeeeeeenens
........................................................................... ZHAO Xuemei, SUN Xiangyang, KANG Xiangyang, et al (4714)
Grazing effects on eco-stoichiometry of plant and soil in Hulunbeir, Inner Mogolia —+«-«seeeeereemmemmmninmiiiiiiies
....................................................................................... DING Xiaohui, GONG Li, WANG Dongbo, et al (4722)
Effect of elevated ultraviolet-B (UV-B) radiation on CH, emission in herbicide resistant transgenic rice from a paddy soil =~ «+---eeeee
............................................................................................................ LOU Yunsheng, ZHOU Wenlin (4731)
NMR spectroscopy based metabolomic analysis of Thellungiella salsuginea under salt stress «+sesesereeererirarimiiii..
.......................................................................................... WANG Xinyu, WANG Lihua, YU Ping, et al (4737)
Screening and identification of associative nitrogen fixation bacteria in rhizosphere of sugarcane in Guangxi — -+-eseseeeeeeeeereeeanne.
............................................................................................. HU Chunjin, LIN Li, SHI Guoying, et al (4745)
Effects of different rice-crab production modes on soil labile organic carbon and enzyme activities —«eceeeereeeereeeeiiiii. .
.......................................................................................... AN Hui, LIU Mingda, WANG Yaojing, et al (4753)
The characteristics of soil microbial communities at burned forest sites for the Great Xingan Mountains —««««+eseeeeereeeenineariiaiinane.
................................................................................................ BAI Aigin, FU Bojie, QU Laiye, et al (4762)
Changes of soil faunal communities during the restoration progress of Abies faxoniana Forests in Northwestern Sichuan -----eeeeeeeeeeens
....................................................................................... CUI Liwei, LIU Shirong, LIU Xingliang, et al (4772)
The effects of the endophytic fungus Ceratobasidum stevensit B6 on Fusarium oxysporum in a continuously cropped watermelon field ---
................................................................................. XIAO Yi, DAI Chuanchao, WANG Xingxiang, et al (4784)
Population ecology of Aulacoseira granulata in Xijiang River -«---eceeeeeeereeeieaene. WANG Chao, LAI Zini, LI Yuefei, et al (4793)
Evaluation of ecosystem sustainability for large—scale constructed wetlands seecereeeererarirtiiiiiiiiiiiiiiiiiiii ittt ittt
................................................................................. ZHANG Yiran, WANG Renqing, ZHANG Jian, et al (4803)
MIS3b vegetation and climate changes based on pollen and charcoal on Qianxi Plateau — ««-eceeeeeerreeeeeemiiiiii
........................................................................... ZHAO Zengyou, YUAN Daoxian, SHI Shenggiang, et al (4811)
The effects of stemflow on the formation of “Fertile Island” and “Salt Island” for Haloxylon ammodendron Bge ««+«+«+eeeeeeereeeceenennn.
....................................................................................... LI Congjuan, LEI Jiagiang, XU Xinwen, et al (4819)
Accumulation and translocation of dry matter and nutrients of wheat rotated with legumes and its relation to grain yield in a dryland
ATEA +++ e eeemerenen et et et e et e n e e et e a et e eaaes YANG Ning, ZHAO Hubing, WANG Zhaohui, et al (4827)
Occurrence characteristics of akashiwo sanguinea bloom caused by land source rainwater ««««««eeeeeeeeerereiiiiiiiii.
............................................................................................. LIU Yihao, SONG Xiukai, JIN Yang, et al (4836)
Analysis on landscape pattern change and its driving forces of Yancheng National Natural Reserve ««:eececeeeerereeeiiiiniiiiiii...
...................................................................................................... WANG Yanfang, SHEN Yongming (4844)
Resource potential assessment of urban roof greening and development strategies: a case study in Futian central district, Shenzhen,
CIUIA e e e emerrememennenenaeneneenenentenenaeneneneneaneneneeenereneneeaenenaenenns SHAO Tianran, LI Chaosu, ZENG Hui (4852)
Analysis of the dynamic coupling processes and trend of regional eco-economic system development in the Yellow River Delta «+-------
............................................................................................................ WANG Jieyong, WU Jianzhai (4861)
The diversity parameters of butterfly for ecological function divisions in Chongging +++++-+-+ LI Aimin, DENG Heli, MA Qi (4869)
Review and Monograph
Responses of soil respiration to different environment factors in semi-arid and arid areas ««-«seeeseerereemrrniniiiii
.................................................................................... WANG Xinyuan, LI Yulin, ZHAO Xueyong, et al (4890)
Temperature sensitivity of soil respiration: uncertainties of global warming positive or negative feedback ««++-eeeeeeereeeeniiiiiiiiinin.
............................................................................................................... LUAN Junwei, LIU Shirong (4902)
The primary factors controlling methane uptake from forest soils and their responses to increased atmospheric nitrogen deposition ;
0 FEVIGW +< v e rmernnnensenenenenenenaeneneeneeneneneaenaeaeneneneneeaenens CHENG Shulan, FANG Huajun, YU Guirui, et al (4914)
The research progresses on biological oxidation and removal of nitrogen in lakes —+e+eeeereereerirenni

Scientific Note
Cutting effects on growth and wastewater purification of Cyperus alternifolius in constructed wetland — =+ceeeeeeeeeimieiiiaiia.

....................................................................................... LU Gaiyun , HE Huaidong, YANG Danjing, et al (4932)



(EBZ|RY2012 F£4EITRE

(AR B B A A e 2 B A ARBR e AR TL, 1 F) T 1981 4, 2 2RIE A A OFFE A

SR BT PE R R | 4R WD R B R A A 22 K R 7 1) B I8 75 b P SO s P T 4 5 2

T AN G BB R BT ROT R =0 4 5F

(A2

) A2 H ), K 16 TFA,280 0T, N E B 70 JT/ W, 2 4EE Hr 1680 TG
R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q

R BIE BT

G [E A5 LR Ry T R T T, ) B S A AR S WG R A RO A e AR A TR A

TEAEITI

B 100085 JL R IE X XGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

5 5 F #
(SHENGTAI XUEBAO)

1&: (010)62941099 ; 62843362

" HE: www. ecologica. cn

HITHRE XIKRE Bl ¥

ACTA ECOLOGICA SINICA

('Semimonthly, Started in 1981)

CEAT 1981 4F 3 H A1)
328 IS (201248 A) Vol.32  No. 15 (August, 2012)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of

H
SHIR &

Mok - AE B GE DOV % 18 5
MR B 2R : 100085

HLI% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
PN

HERE R b2

Hh I RL 2 B A S PR R ST 0
Mok - AL B GE DOV % 18 5
HIS L 25 : 100085

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel : (010)62941099
www. ecologica. cn
Shengtaixuebao@ rcees. ac. cn

Editor-in-chief FENG Zong-Wei

Supervised by China Association for Science and Technology

Sponsored by Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China

; Published by Science Press

H R # & 2 K a 3

Hihk . b AR IR LT 16 5 Add ;16 Donghuangchenggen North Street,

MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A

Mok . 7R AR AL 16 5 Distributed by Science Press m :E

Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g

Eﬁlﬁ 1( QIO ) 6;1334563 Street, Beijing 100717 , China 1 =n

-mail ; journal@ cspg. net Tel: (010)64034563 [

i i = o ; o M
2 N in‘li] é%i@ B)Ej\ B a4 N E-mail ; journal @ cspg. net O =—— O
EsEIT HEEBRE AR S A — O

Hihk jtf?r 399 1'4:—%%‘ Domestic All Local Post Offices in China > g

H AN =} —

R B 475 - 100044 Foreign China International Book Trading g E
r%%g Ve P fefs =} CUI’pOl‘ation - ":
W owr GE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044, China =
ISSN 1000-0933 4= = pyy=
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zml.pdf

	stxb201107241091.pdf
	03.pdf
	yml.pdf
	15fd.pdf


