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Analysis of the beta diversity of mollusk in the lakes of Yunnan Plateau

WANG Weigen
(School of Biology and Food Engineering of Fuyang Teachers College, Fuyang 236037, P.R.China)

Abstract. Beta diversity can be a result of unique structuring processes : turnover ( caused by species replacement from site to site )
and nestedness ( caused by species losses in nested subsets). Based on the Baselga proposed framework for beta diversity partitio-
ning measures, the total beta diversity and its components of mollusk in the lakes of Yunnan Plateau were studied. According to
multiple-site calculating methods, the results showed that the total beta diversity of the mollusk is 0.8903 ( Sgrensen index) and
0.9419 (Jaccard index) . The turnover component accounted for 80.93% ( Sgrensen index) or 88.92% ( Jaccard index) of the total
beta diversity, respectively. The total beta diversity of Lamellibranchia is greater than that of Gastropoda, across basins from the
highest to the lowest is that of Jinshajiang, Lancangjiang, Nanpanjiang and Yuanjiang, and total beta diversity of deep lakes is greater
than that of shallow lakes. The proportion of beta diversity attributed to turnover of Lamellibranchia is higher than that of Gastropoda,
across basins from the highest to the lowest is that of Yuanjiang, Nanpanjiang, Lancangjiang and Jinshajiang, and that of deep lakes
is greater than that of shallow lakes. According to the pairwise measuring method, the distribution of total beta diversity and its turn-
over and nestedness components varied depend on lakes pair. The distribution pattern of turnover was uniform, and nestedness presen-
ted a unimodal model distribution. The maximum value of the turnover is 1, and the minimum value is 0, indicating that there are
complete turnover and complete nestedness pattern between lakes. So, results suggest that mollusk conservation should not be focused
solely on protecting lakes with the highest species richness, but should consider a variety of lakes across a region.
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75 T 1o SRS M b S B T R X, 2R KU R K, o 4F S 2 R 1S CZE A, MBS BRI
GWTF e UG RSE [, AR B R T34 20.3°C. U2 KBS, £ N AW Z. AEERE RE7E 1000
mm 7247, FEERTE 5—8 Afy. AT ZE KRk 1800 mm' ™ . ARUKHFFE SIS HE T 25 w5 IR 1S S 9 4
TRBW A GORE, 23 5t 7 K O T O AN S
T BRI R 2 ) A B BT L T L S R R T O v U A A R U I (270417 ~
27°45'N,100°45' ~ 100°50'E, 2685 m) , 4> A5 7E fxdb. 3% fe A% i 2 K 1 (23°25'38"N, 103°18/39"E,, 1284
m) SRR . LW A SR F AU TR R (4 ) TR R (3 A1) (B SETT K & (6 A
) FITCITIK Z (2 AN . ARYE I T- BRI 2 Rl B 260, S-S TR B O 11 m Bk R R0 43 o ik 2
W6 AW X 11 m K LUF R34 K B3 (9 AN 1227 A WM 3% 1.

TE =R E IR 15 AN A0SR T Hkshd 108 Fh( % 2)  RJB T 2 49 9 & Hh e 2 &1 25 7,1
FEK T B 83 R REER L i HUIEAY (33 Fh) , S /D B R R ARRE (1 ) . 25 R 4 A B
Jii W2 ( Hippeutis umbilicalis ) S} A5 #5e )2 , SMAFE 13 AN 5 FEUCE: HTERH o [ 8 T ( C. chinensis ) FIAfE
BRI % 2 ( Radix swinhoei) , SMAFTE 12 ASWIF . XU H 3 A fie ) 16 J2 15 #4147 8o AT 01 Cor-
bicula fluminea) , 76 7 WA B HAE 1 ASWIE A0SR (9 Fh 3k 54 Bl (5 A5y S0% . 76410
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Tab.1 Distribution of mollusk in lakes of Yunnan Plateau

H PR s KF SEERE/m LA i A km? ARSI AL
T DCH EWITKFR 5.0 Hek Ry 300.0 83
AR (0] LGH SRR 40.0 HoKAY 50.1 11
Feiff CHH SIPTIKFR 15.0 TRIK A 74.6
K QSHH SRR 20.0 KA 5.21
T EH TIETLKFR 10.5 kA 250 38
TR CBH VI R 11 KR 8.39 18
il JH VTR R 2.7 KA 4.81 18
el FXH FRTTKR 87.0 TRk 212.0 29
FH o YZH B RTIIK R 20.0 TR A 31.9 13
B XYH MK R 9.0 KR 34.7 11
FEREMW QLH MK R 4.0 ok 35.9 11
S| CH [LEERIW & 24 IR HY 0.90 6
A YH CEERIN 4.0 kR 1.69 5
AL YLH JEVLK % 35 kK 30.63 9
K i DTH JCITIK & 1.3 HeK 10.98 11
2 7 FE R ST AR A Sl 2H AR
Tab.2 Composition of mollusk in lakes of Yunnan Plateau
K] # Fh L 5 2/ (TR MEE S (R MEE A
eiH 4N Bivalvia 1R} Unionidae 16 1
iR} Corbiculidae 1
1 /& 44 Gastropoda Jig 212 A} Planorbidae 5 13 1
S HERL Bithyniidae 2 2 2
2Rl Pomatiopsidae 17 1
iRl Pleuroseridae 8 1 1
[ B2A} Viviparidae 33 12 1
PVHIZEL Assimineidae 1 1 1
MESZIZ AL Limnaeidae 17 12 1
1.2 HiFEes

AR SCFEARE 20 28R Fl) T2 VR (010 5R , K 25 P v SR R A Bl A 43 A 1 100 2 e 2R B R 4.
BAREATIRE— 00, BAMRER— DR, PR ez A B ie sk o 17 R Z MFRIE 07 e A4k
TR/ TN ZSCBR . X T [E i L B[R] b S MRIE FERL T 2 58— — W Fh. Sy
TG BRI RKCT B R 2R, TP BT SE A S — A4 Rl 40 40 B35 4 T 145 1 (An-
odonta woodiana pacifica) MHIEE A JCIA 1 (A. woodiana elliptica) .t 1T f TG I (A. woodiana piscatorum)
FI 1 JC Ui i (A. woodiana woodiana) HEGE—iC 3 5 MTC K IE. A7 B9 SCHR Thic St A W) F AR AT 42 2 D
% AT RGN R S R A B R
1.3 B SHMESBATE

K Baselga #Hi 10 B ZREMEINE M HTTHE K B 22 BEVE M R e AR B DI 4. 1, R £ 001
HATHTT:,  Sgrensen A SRS B3 S T (Bsor ) LA BT % (B ) FINKE (Bswe ) I3 :Bsor =B +
Bexe- FUC, F BT B 5307 86, 43 A &S IIA X Z [BLE B 2R (B, ) M HAH L (Ban A Ba. ) 284K B, =
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Buan B Baselga £ T Sgrensen A LT B ZHEM MR ETTHE AL 3.

23RN a RPN VEBA BRI b e 533 Ry RAEH h— A7 S50 A0 () Fh gL 7E Baselga 43 fif
TrEkv, B B o HENE L R RIS A T B AR B 0, 1% A AT AR i

Bk Ab, Baselga it $2 H T 3T Jaccard I FPEFEEN) B ZREME MR T EE , LM AR B B ZREME M
JAEE R E LB IT N Bine =Buru+ Buse » TN B FL X B B 508 750 < Brae =By + By T
HkL6].
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Tab.3 Dissimilarity index and formula of measurement to determine B diversity

AR SR £ 155 AR
Mt % Sgrensen A S5 % B b+e
o Sgrensen AH 7 E+S o S
X Simpson AH S FE %k B M
a + min (b,c)
i %t Sgrensen $5 5 -hHxE4H /> Bane o P
[ Zmin( by,b;) ] + [ Zmax(bij,bﬁ) ]
ZAj 5 Serensen FH S PEFEEC Bsor i< i<
5 2[ XS - 8e] + [ YminChyb) ]+ [ max(hy.b) ]
' i< =
[ Zmin( b, b;) ]
£\ 45 Simpson FH SEPEFE %K Bsim i<
] [ Z S; - ST] + [ Zmin(b[/-,bﬁ) ]
B i<j
ZAv 15 Sgrensen FRELTTRE L 43 Bsne Bsor Bsim

# STRTROLA ¢ PRV YIRNEL, Sy AL A T A S8R5 b, R b 3SR L § RIS, j BT AT ORI R

1.4 it i

B ZREVE MR AL R 6 S T4 ™ 8 ZREHESMAR A betapart T HAL™ DL R HERfD5¢
1. Fil beanplot [ J 7R 4% B S RV K HL VR A AS AL 43 FEE RARLAN S35 26 FEE. SRy 1 1 AR AS T 971 e =2 ]
(1 B ZAEPEICFR I CXT V58 AR S PR B A 7 A B ek 22 48 U2 23 (NMDS) FZR 2K 23 (UPGMA %) .
N T = T ARSI IR AFIK R ARSI B 2 Bk M AR AR, 1 — 20 H 2 122 R
KBE KA R IAT AL R RN R B ZREE.

2 BERE LM

21 S RAEITERN B Sl

2.1.1 MRS 4 B B B I Serensen Hl Jaccard $§EH I 25 1 &5 IR 1S AN 1A K S0 2H A AH
et (AL B ZHEME) 4370 0.8903 1 0.9419. o e 25 43 43 3yl J& 0.7205 F01 0.8375, 43 51l i 3 B ZHEHERY
80.93% F1 88.92% . #ix =T H M) B L EEME/ 51 M 0.1698 F1 0.1044 , 11 12 4H 73 T i B i) b A0 #5820 T J8 8 4 o3
(£4).

212 FEEFB LHME AL WIS Y 5, FIF Sprensen Fil Jaccard 850353 1 AN [R] 26
HER B 2RV 2 (0.9291 71 0.9633 ) KT /225 (0.8811 F1 0.9367) . TEAN A 2H 43+, e s 28 Jo] 5 1l o)
i B Z BV (Y LL 5] (83.87% Fi1 90.93% ) K T I8 2 2 A % il Ay AE LB B Z M 1 LL 4] (180. 34% il
88.49% ) , A BT WAL (R 4) .

213 FEARB LM mmERE 15 MHASE 4 KR, RS IOK ZBN0ERIKSIY B 2R R
(Sgrensen Fil Jaccard $5502:7351 4 0.8827 F10.9377) , H N T /K R ARG K &, JCITIK & B 2R i
{1 (0.5000 #1 0.6667) . TLIT/K RMNAPNRSN Y 5% 1005015 B ZAFPE LR K (88.88% F1 92.31% ) , H R £
TR RFNRIETIIK R , UK RWNAPAASI AL 1505 B e LBl /N (55.02% F1 69.72% ) (£ 4) .
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214 FRFEEH 8B L. ZrEEBNIRESI Y B 2P E K TN ( Sprensen Fl Jaccard F8 (7%
3514 0.8349 F10.9100) W =5 IR AK L1711 (0.8136 F1 0.8972) . JRI%L /0 7E B B ZREME BT i Ho 451 Ay 35 7K ARl
1A (62.58% F1 75.43% ) /INT-HROK BLWIIA (81.48% Fl 88.85% ) , ik & UM (R 4) .

® 4 ZA0OTER B ZHEME

Tab.4 B diversity based on multiple-site calculating method

251 20 JA%% Bsim He i) R Bone He i) SRS Bsor
RS S| Sgrensen 0.7205 80.93% 0.1698 19.07% 0.8903
Jaccard 0.8375 88.92% 0.1044 11.08% 0.9419
AR Sgrensen 0.7792 83.87% 0.1499 16.13% 0.9291
Jaccard 0.8759 90.93% 0.0874 9.07% 0.9633
[GRRES Sgrensen 0.7079 80.34% 0.1732 19.66% 0.8811
Jaccard 0.8289 88.49% 0.1078 11.51% 0.9367
LU Sgrensen 0.4857 55.02% 0.3970 44.98% 0.8827
Jaccard 0.6538 69.72% 0.2839 30.28% 0.9377
TR 78T Sgrensen 0.3488 62.79% 0.2067 37.21% 0.5555
Jaccard 0.5172 72.42% 0.1970 27.58% 0.7142
EZEERAN Sgrensen 0.6222 78.95% 0.1659 21.05% 0.7881
Jaccard 0.7671 87.02% 0.1144 12.98% 0.8815
JEIT Sgrensen 0.4444 88.88% 0.0556 11.12% 0.5000
Jaccard 0.6154 92.31% 0.0513 7.69% 0.6667
TRKHY Sgrensen 0.6629 81.48% 0.1507 18.52% 0.8136
Jaccard 0.7972 88.85% 0.1000 11.15% 0.8972
Hek Sgrensen 0.5225 62.58% 0.3124 37.42% 0.8349
Jaccard 0.6864 75.43% 0.2236 24.57% 0.9100
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2.2.1 & F Sgrensen #5489 B £ M R Serensen FEELHEATHECNS () B ZAEME T 45 SRR, B AR S H
JAEE IR B D AR (B 1), B ZHEERIEE B0 43 A U505 1028 Oy 52 B — o B0 23 A,
A PAEMR TP E AR 5 & B 2R N T T —FhIEZS /347
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Fig.1 Distribution of 8

B.... and their proportion in 8, based on Sgrensen index

sim 9 sor

AR ARSI ) B, KA K 1, B/ MEA 0.3333 SFI5{E 0.6914. B, i RAEN 1, fe/IMEH 0,
SFEIE R 0.4601,B,,, 15 B, T LLHIF374 66.60%. B, e KAEA 0.7674, Fz/IME A 0, F3{H ) 0.2313,8,,,
TE B, T HLASF-457 33.40% . #33F CH 5 LGH \YH \YLH .DTH, CHH 1 DTH Z[8]#9 B,,, {E 0 1, ZWIAR DY ]
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2). FIH B REANIHRM , =5 B FITAFE 0.55 &b 43 Ak 3 ANZ5HF, QSHH FI CH S — B, YZH Sl — 7,
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Fig.2 NMDS analysis and cluster analysis of 8, , B... and B, based on Sgrensen index
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HA Ry —TFE. NMDS S 1) R 7 sRASE A 0.1912 , F I — 2k o B 1616 J5 4 R e A — s e i 3. I B R
AR, =g FEWIATE 0.25 4043 a% 3 N 2S8E, EH A FXH Sy 1 #F, DCH Bl — 8, Hogoh—8f. H
NMDS F3- 47 (4 5 77 BREE hy 0.0873 , 2 W] 24 5 P R B B HE T, AT AL b 2 B 2= 1 o SRV R AR 3
SARREFR. FIH B B H R, = m i HIATE 0.75 &b 43 2 288,55 1 A QSHH .CHH 1 CH,
A 12 A 2 . NMDS 4387 R 7 sREE A 0.1306 , 3% B 4 43 BRI X TR R B 85 A 2 %1 .

2.2.2 T Jaccard $5 308y B A SRHH Jaccard FEEGHATRON k1A, 45 R WoR B 2R IE K i ik
EWH 5535 Serensen 5T RLE RN HA—F(E 3) . ANFEBAX ARSI B, e KAEN 1, 3%
/MBS 0.5, F34{E 2 0.8080. B, e KAH A 1, 3:/IME N 0, F3{H K 0.5939,8,,7E B,.. T B9 LL B3 473.55%.
By T RAE g 0.8684 , e/ IMEH 0, FI49{E Ny 0.2142, 8, 7 By, T HILLBIF- 178 26.45% . 415117 X 11 7 42 14
St R MR EAR SR 5 Serensen FEEITALE R —F0 FIFABCXS TR By Bine F1 By 153 N BEAT I i 52 22 4
FRBESH T (NMDS) FIZR L5387 (UPGMA ) 1453 (5] 4) 5 Sprensen $5 5050 Hr 45 A~
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Fig.3 Distribution of g, , B;,. and their proportion in 3, based on Jaccard index
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IR AR B e

TE— 5 TR PN RS DS, AR L (0 R 5 e v T B8 o, DR 7 5 B 2 BRI ™ . IR BF 92 19 15
AW IR T A VTR R (4 ANH) SR TR R (3 A1) JHESTTK R (6 ANWA) FOCTTK R (2 4
W) . Hrp SV UK RIRIAEARSh Y B 22 KE 5 i ( Sgrensen 1 Jaccard 845343 5124 0.8827 1 0.9377) ,
TEIK 2 B ZHEERAL(0.5000 F1 0.6667) . AN[FK RIS B ZRAERF TS 2 MHEA K —
AN Z R XIS R EDK R T B RTINS, R T IR AR E K R0 Ak
TR B 2R 225, LUBEAR RO 2(JEITK 2R A 2 AN X &b Tk & e 1Tk
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