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Additive partition of species diversity across multiple spatial scales in community

culturally protected forests and non-culturally protected forests
GAO Hong, CHEN Shengbin, OUYANG Zhiyun*

State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract; Culturally protected forests, which are preserved and managed by local people on the basis of traditional cultural
practices and beliefs, have certain social and ecological functions, and also show significant role in biodiversity
conservation. The research worldwide nowadays mainly focuses on qualitative description of culturally protected forests and
therefore lack quantitative comparison of biodiversity and difference in species composition between culturally protected
forests and non-culturally protected forests, particularly diversity from different spatial scales. The tree layer, shrub layer,
herb layer and vine layer of three culturally protected forests and non-culturally protected forests were investigated, using
additive partition measured by species abundance to analyze diversity of multi-scale in subtropical region of China.
Partitioning of total species diversity can be described as Alpha diversity (within grid diversity) + Beta diversity= Gamma
diversity (total diversity at landscape) , among which Beta diversity could be divided into diversity between grids, diversity
between plots, diversity between forest types. The results were; (1) Total 296 species belonging to 66 families and 163

genera were found in culturally protected forests, dominated by Castanopsis sclerophylla, Cinnamomum camphora and
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Castanopsis carlesii, while 189 species belonging to 67 families and 135 genera were found in non-culturally protected
forests, dominated by Cunninghamia lanceolata, Pinus massoniana and Phyllostachys heterocycla cv. pubescens. Culturally
protected forests had more species in tree layer and shrub layer although the differences of species composition were complex
in herb and vine layer depending on human disturbance and locations, and most of species diversity was higher in culturally
protected forests. (2) This model implied that Beta diversity was increasing at larger spatial scale, and which showed
uniform results in different layers in both culturally protected forests and non-culturally protected forests. Additive
partitioning of diversity between forest types was highest which was from 41.9% to 62. 8% of total diversity at landscape
level, followed by diversity between plots which was from 18. 6% to 31. 9% , the contribution of diversity within and
between grids was only small proportion. (3) Culturally protected forests play dominant role in partitioning of diversity
between forests types, and provided 54.4% to 81.0% , 51.2% 10 60.2% , 42.9% to 64.1% , 49.9% t0 62.2% of total
diversity in culturally protected forests and non-culturally protected forests in tree, shrub, herb and vine layers respectively.
That means culturally protected forests act as species pool to the regional area, particularly in conservation of tree species.
(4) Species accumulation curves of tree layer achieved smooth slower indicating larger number stands protected in culturally
protected forests than non-culturally protected forests within the same sample area. Additive partitioning of species diversity
offers an operational method for explaining species diversity and in terms of better understanding of how alpha and Beta
diversity change across multiple spatial scales. The model suggests culturally protected forests could be key factor to make
contribution for diversity at landscape level. Therefore, when making biodiversity protection and restoration strategies, it’s
better to focus more on culturally protected forests. However, the impact of human disturbance to culturally protected forests

still needs to be studied in depth.
Key Words: culturally protected forests; species diversity; additive partitioning; Beta diversity
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Table 1 Natural attributes of the study area

tRdA T Y O A TLP94 b e 2L IR B ok A TP b by ZE U LT

EJZE Fujian Province, Longyan City, Jiangxi Province, Shangrao City, Jiangxi Province, Shangrao City,
Xinluo District, Longtan Village Wuyuan County, Fenshui Village Wuyuan County, Jiangwan Village

5% Latitude N:25°06'11"—25°06'47" N:29°12'52"—29°13"16" N:29°21'15"—29°22'50"

2 Longitude E.116°55'17"—116°55'48" E:117°35'57""—117°36'40" E:118°02'44"'—118°03'43"

A5 Average temperature/ °C 18.7—21.0 16.7—18.3 16.7—18.3

AEFF T B Annual precipitation/mm 1031—1369 1600—1800 1600—1800

MR Altitude/m 348—490 87—130 128—185

¥ Slope/ (°) 15—40 5—35 8—40

1.2 FEJFEE

SCAEARCR AR, AR, AR 0.3 hm? 319 hm? A% BJ@ A, e84k FE A ST AR HP BEHL
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WIEX100% ;b AN P = 5E—Ff it 22 101 AR =2 AL/ 23R B B 18 FR 22 FIX 100% ;¢ AR = — >
SR/ BT A R AR BEx100% R 20 TR A2 A0 3403 P ey 15 0 v AR T T A2 0 A D e e ke 11
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1.3.3 Py BB £ Fig. 1  Schematic representation of the different hierarchical
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YFp B0, AR/ 100m” BAE] 2000 m®, 4K EstimateS Win8. 20 SUELEE PEREHLEEAS R0 8 H 45
TG ARIBEAR AL R, S B F AR RROC R R RBEU G LR T .

2 #R

2.1 UK SAE ST AR RE T 251

SCAUAREE R SE 8 PSR, — B T TR EUE . =AU AT 4E A O ) 296 i J& T 66 B,
163 J& , LBl ( Lauraceae, 22 Fi) (523 F( Fagaceae, 16 ) FlILASF}F ( Theaceae, 15 Fl) 3=, JESCfbpRp 3t
AYEEA ALY 189 T, J& T 67 B, 135 J&, Lh5e kB (17 F) \ K#ORE ( Euphorbiaceae, 13 Ff) (AR AR
(Gramineae, 13 F) N3, SCHCAMRPIFP R 2 & AR SO bk, Hirh FR RJE 2 5 e R (P=0.000) , ER)Z (FIAR
JEREAZ I 5 225+ (P>0.05) .

SCAEMTE AR JZ 4G T 2L 8RN, LAk ( Castanopsis sclerophylla) 1% ( Cinnamomum camphora ) FI KA
( Castanopsis carlesii ) L FF (B 5% ), dE SCE AR LL B AT ( Phyllostachysarlesiiylla cv. pubescens ) , £ K
( Cunninghamia lanceolata) 25BN ( Pinusnghamia lan) N3, 76 3 DHE X P, Fv K ZYF LR om M i
KA 48 i AESCA AR HAT 40 T, ARV AT 40 B, AR SCAE Ak 10 B, S AR 9 AT 34 F, 3RS0 bRl
27 Filr,

HER YR FE R SO AT & T3 ST AR, I LU 2R ( Camellia oleifera) (At ( Schima superba) 4%
4 2F (Ardisiasuperbaer ) ARFEFN | AR SCALARI LLFFAT ( Pleioblastus amarus) (2% ( Camellia sinensis) H £, HEAZ
Yk Z R0 U KA A b 2 B 87 AN Fd AR SCAUARAT 58 A, e TR SUIRARHE R JZ W1 R Z e 75
il AESCAERR T 66 Tl VLIS STALMRHEAR)Z ZHE0E N 58 DWIFh  FESCIEARA 57 MR,

bR T e TRA Z A0 TLE R A KR B BEAS E Wi 2 B s T AR SOk Wil 2 0 b 25 S8/, SCHe Ak
FARJZIAT 29 DI AR 16 A, TR STHAREARZ AL 26 DYFE AR SCTIBARAT 34 SR,
YK RS SCAEARFEA 24355 15 Wb, A SR 5 14 4 F

JRRAS J2 Z2 R T TS SCA AR b =8 B 40 B SCARAR 41 F, VEIE R SCIBARIEEAS 27 32 Ffr 4E 3C
TEARA 20 B, BraK AT B SCHOARRAS 2 25 FhsEAHEY) , AR SR B 19 B
2.2 AFRET SRS HE SRR o i

FAXSAESCAL MR L, STIARTT A JZ RS X ST A2 W0 Z2 R 1R (9 STk 54. 4% ,81.0% ,59.0% , M 4 4>
RPEFRE TE 3 A IR P AARAL | AN 6] RUBE R DX I 2 AP B DR, BR VLIS A HE SCIE AR 2 3 Beta3 >Beta
2>Alphal >Betal , HATY B I — 207 45 2R . Beta3 > Beta2 > Betal > Alphal PRI ] Z2 BE P T R A R, oy Xl
Gamma ZHEVERY 54. 6% —62. 8% 75 [ ZHEME ST E LU, o XHUE ZREERY 18. 6% —22. 7% (K 2) .

FHXTEE SCAARA U, SCAUARIE A JZXT IX S e Z2 6 P BTk O 51.2% ,53.8% ,55.2% . M\ 4 D IRUBER
F,FE 3 AL P ApAR I R[] ROBE XS DX 3 ) Fh Z2 R DTk, —2F 2 B Beta3 >Beta2 >Betal > Alphal , 75—
124 Beta3>Beta2>Alphal >Betal , FREIH] ZAFEM: 7 XIS ZHEPEY 41. 9% —53. 9% , K7 (8] Z AR o X0
ZREMER 23.1%—29.0% (1 3) .

SCARAR R A JZ2 %5F X I o 2 R B BTk A 64. 1% ,42.9% ,53.2% , M4 DRBERFE T3 AN X I 1) i
RIS rh A TR] RUBE XS DB Rl Z2 FEE DR, YIS A AR ST AR AN KR SCAE AR Tl Z AP TTRR N Beta3 >Beta2 >
Alphal >Betal , Hi4x (134} Beta3 >Beta2 >Betal >Alphal , AR [E] ZEEE 5 X 8 2 REMERY 53. 2% —56. 5% |,k
J7 I 2R o XS 2R 21.7% —23.4% (11 4)

SCACMRREAS 2 06} X I Fh 2 REPE RO BTHR M 62. 2% ,54.8% ,49.9% , M4 DRIERF 16 3 A X I8 P il
BRAD | ANTE) RO X X Il A 22 BEE: BTk Ry, VIVS A SCAEAR Beta3 >Beta2>Alphal >Betal , HiAY 944 Beta3 >Beta2
> Betal >Alphal o FREI[E] S AEPE b7 X B ZREPER 50. 8% —57. 5% , KEJT 18] Z2 FEME |5 X B 2 REME R 21.
3%—24.6% (K5),

2.3 Yrh ZR-m A
A BEAL G 4 T ARURR ] A A b 0 A A5 R S 0 B 1 i e AR i i) 2R3 it 2, 45 31 SCedk 5 E S
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Fig. 2 Additive partitioning of species abundance of tree layer in community culturally protected forests and non-culturally

protected forests
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Fig. 3  Additive partitioning of species abundance of shrub layer in community culturally protected forests and non — culturally

protected forests
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Fig. 4 Additive partitioning of species abundance of herbaceous layer in community culturally protected forests and non-culturally

protected forests
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Fig. 5 Additive partitioning of species abundance of vine layer in community culturally protected forests and non-culturally

protected forests
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Ko SRRUL, SCIUAMRGERE T AR S5 ae XL, I BLARS T — A L, AR SR TR o 2 32 3 T3
K DU Fol ey ] kA A 325 B LEF R B R 2 5 BRSO X |

T3 e o DX A el Z2 R ) SRR N SCAE TR R )2 7 54.4% —81.0% ,EARZ 5 51.2% —55.2% , HAR
E1h 42.9% —64. 1% ,BEA)Z 17 49. 9% —62. 2% , STARMOT XIS ) ) Fp ZAEPE R STl B 1 1R, I
T DI R 0 A €, U AR TR R 2 Ay, 3l g SRR — 1w AR R 2, X SCAb RS 3R SO AR TR R
2R R H ATV, A A [R) BORE T AR R SCARAR B 32 6 B LR 24 R TR SOk, SCARAMRAE AR R AR T AT
DALRAFEE Z 1

AT ) RUBE () 43 BT SCAARAE DX I b 2 A P R 3 b (PR T, S B SCAB AR ST ik AR P 4t 2 S
% X AR B A R, SR Bl A OB 3 K, Beta ZRE LI K, R W T Beta Z2FE M X 4
AN FUBE (IR 5% 5 v B R 7, S PR ey, 2 R R X b 2 RV (0 TR, e KOk A KR ] 2 R
P (Beta3) , HUEAE 7 I 2R ( Beta2 ) K TAEA ] ZHE 1 ( Betal ) BB FERS N ZFE 1 (Alphal )  ARAEY[E] Z4£
PEXF X SR FEVE R TTHR R 41. 9% —62. 8% , Ui MK ] 2 BEME S B i X2 REME A Al R OF H LA
1= Rl AR TR R R A HE SCAB MOk U, STARARIY Beta 2R, AR5 JER P s IR E A A R
GE BT, EEE RN AE R TR SRR IR, BT SO RS TR AR T, AR Bl 2 1 R S e A e i — 20 A0
58, 740, Kattan"* ZRARBE AL AL 0T RIS Beta Z20EME, AW Z2HE Pk BN 20 BO 36 0k A ) 22 RE A G 22 RUE
WA R 22 26 R AR AL T A SOt B EHESR Al L322 0 T2 () RURE | ipa] RS 2l R0
AR HS B AT AR R
BT Bl Wageningen RAEPRRECR AL (17 22 ) LA B RE 2 Be AR A IR B A 58 PO 3k vl 5 IX A S ) 4 A
SR A E B LRI 2RO R TR RS 5T A ARTE R 5K SO R R SRR T
WA RSP STEB,
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