&4  Guihaia Jul. 2023, 43(7) . 1258-1267 http ://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202207043 E >
bR, B, FBK, A, 2023, WTVL IR B TR MR RS R B ZHREVEIRSI IR TN (1. VIR, 43(7) . B vl
1258-1267. -
LI DB, ZHONG YP, GONG XF, et al., 2023. Analysis of species and phylogenetic 8 diversity drivers in the Masson pine forests [=]%
in Suichang, Zhejiang Province [ J]. Guihaia, 43(7) . 1258-1267.

AlEEDEMRNIFINE R B ZHEERIE 5

FAA, wEME, 2X7C, # F, FERY, WP,
x| &me, LB, RAKET, THE

(1. ZFEH AREHEFBRIR, #T7T mE/K 323300; 2. #iVL K2 Adrklag2abe, BTl 3100585 3. 3% B HA S0l &
WiV ARZK 3233005 4. WiiT 15 A 08 R % AR IXEH UL W1 BN 325500, 5. #HT& MOl BHE IR,
B 3100235 6. IRIN KA A fy SETRLE2=Be, WiVl IR 325035 )

B OE. ARSIy R AR AR 2E R (B 2 W EEASSRE, M THERAE
3550 8 RN B PR ) 6 SPGB AL ( Pinus massoniana ) BETE VIR FIE R B ZREVE AR TRk, 12 SCABITL A
% E 8 37 A H R R XTG4S SR RIS R B SRR IR T B I R A 2
B AU W BRSO RD B 2 RE PSS B Bray-Curtis $5%0) F13t & B ZAEMETE 50 ( Dnn T8 5HT Dpw
FRE) oA L3 MR S AR T A IR B S YA ik R B 2 REE = (R B AH DG, I8 I Ty 2% 43 R o AT
A 5% DK R B B X A R R B AR BRI AE KN AN IR SR AT T AN RIS ORI A KR Y R A
KMEA AT AT 2253 W . A5 SRR . (1) Bray-Curtis $6 405 138 | MW DA 70 1 3 5 2 34 2 25 \EAH G, Dnn 48
AV S PR RS B 3 IEAI 54, Dpw T8 805 N TR IR B 1 8 3 IE A6, (2) BREE [ T %) Bray-Curtis
FEEOR Dpw 8500 il BEBE 1 i T MO BHBE 25 0 MR RERE L (3) NI AR M A R0, A 458 DR XS [) AR KB
Bt Bray-Curtis $5 5000 fife 6 B 347 0 T b FHLIE 25 000 A 08 2 5 DI 28 22 MRV A E R 130, by JHLEE 225 X6 S0 4 B B B D
FEHUA Dpwo &0 ff 6 T w8, A2 58 B 7 DX BCARS B Bt 19 Dipwo 388X 00 FR BB B i . PR b o] DA IS, AR B8
UEZ IR Bz M X AR TR RN R B 22 RE M 0 B AR ML, PR A 2l AR o B X T R A MG &R B
ZREMRESIEM.

KR SRR, PEEREI, B AN, ISR, YR AL

FESES . Q948.15 X HERARIAED: A XEHS: 1000-3142(2023)07-1258-10

Analysis of species and phylogenetic 3 diversity drivers in
the Masson pine forests in Suichang, Zhejiang Province

LI Dabiao', ZHONG Yuping’, GONG Xiaofei’, ZHONG Lei**, WEI Boliang®,
WU Chuping’, LIU Jinliang”, JIANG Bo’, YU Shuisheng’”, YU Mingjian

i B 2022-11-18

EEWH . FERE ST BN E E BRRHL R3S 1% 30 (2018YFE0112800) 5 # VL4 < Jd% < e ®F & oGt &) mi H

(2022€02053) ; % & EFHLRTH (2018-h202)

FE—EE . FRIR(1973) , MB LN, FENFHRMEEE M ASRPSBEVT, (E-mail) 530907441@ qq.com,
“EEEE . AKA, SCTRIN, BT A AR AR SRR AR HET, (E-mail) schhe@ sina.com,



7 1 ERIRAE . WiiLiE B S EAMMRYI AL 2 B 2RSS 720 #r 1259

(1. Natural Resources and Planning Bureau of Suichang, Lishui 323300, Zhejiang , China; 2. College of Life Sciences, Zhejiang University ,

Hangzhou 310058, China; 3. Suichang Ecological Forestry Development Center, Lishui 323300, Zhejiang, China; 4. Wuyanling National

Nature Reserve Administration of Zhejiang, Wenzhou 325500, Zhejiang , China; 5. Zhejiang Academy of Forestry, Hangzhou 310023,
China; 6. College of Life and Environmental Science, Wenzhou University, Wenzhou 325035, Zhejiang , China )

Abstract; Habitat filtering and dispersal limitation are the main ecological processes affecting species composition
variation ( 8 diversity ) in forest communities, but their relative importance in subtropical Masson pine ( Pinus
massoniana) forests remains unclear. Jointly analysis of how phylogenetic and species B diversity varies with habitat
factors and geographic distance is critical to understand the roles played by historical and current ecological processes in
shaping the regional biodiversity. In this study, 37 Masson pine forest plots in Suichang County, Zhejiang Province were
selected to analyze the species and phylogenetic B diversities, and the main ecological mechanisms driving the
differences of species composition among communities were explored. Species ( diversity index ( Bray-Curtis) and
phylogenetic B diversity index (the mean phylogenetic dissimilarity, Dnn; the mean nearest taxon distance, Dpw) were
calculated, and their correlation with habitat factors including soil and topography, as well as geographical distance were
analyzed. The relative importance of habitat factors and geographical distance on species and phylogenetic B diversity was
analyzed by variance partitioning. In addition, two life stages (divided by diameter class) and growth form were for the
same analyses. The results were as follows: (1) Bray-Curtis index significantly correlated with soil factors, topographic
factors and geographical distance. Dnn correlated with geographical distance only. Dpw correlated with soil factors and
geographical distance. (2) The explanatory degree of habitat factors to Bray-Curtis and Dpw was higher than that of
geographical distance. (3) For species diversity, habitat factors could better explain Bray-Curtis of both life stages than
geographical distance. For phylogenetic diversity, geographical distance could better explain Dnn and Dpw of sapling
stage, while habitat factors were more likely to explain Dpw of adult stage. To conclude, The results show that habitat
filtering is the main ecological mechanism driving species and phylogenetic 3 diversity of Masson pine forests in this
region. Dispersal limitation plays a dominant role in the B diversity of Masson pine forests only at the sapling stage. The
most important finding of this research is that the main mechanism drives for species and phylogenetic 8 diversity in
Masson pine forests are different, which highlights the necessity of joint analysis of species and phylogenetic 3
diversity. This research also suggests that the main ecological mechanism drives 3 diversity may change as plants shift
across different growth stages.
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significant results (P<0.05).

1 Bray-Curtis,Dnn Dpw 18815 3 B F ( topoDist ) . T 12 E F ( soilDist ) 0
1 3F BE S ( geoDist ) B Mantel #0385 R
Fig. 1 Mantel test results of Bray-Curtis, Dnn and Dpw indexes with topological factors (zopoDist)
and habitat factors (soilDist) , spatial distance (geoDist)
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Fig. 2 Variance decomposition of B diversity based on habitat (habDist) and geographic distance (geoDist) variables
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T = ) Mantel 138 25 R

Mantel test results for saplings and adult

Table 1

trees with habitat and geographical distance variables

WA Adult tree HIM Sapling

e =2
A
Variation AR PE  MHXERE PH

r P value r P value
Bray-Curtis, topoDist 0.125  0.009 =  0.220 0.001 =
Bray-Curtis, habDist 0.070 0.355 0.126 0.177
Bray-Curtis, geoDist 0.345 0.001 0.454 0.001 =
Dnn, topoDist -0.019 0.772 -0.106  0.091
Dnn, habDist 0.016 0.908 0.048 0.730
Dnn, geoDist 0.381  0.007 =  0.541  0.001 =
Dpw, topoDist 0.095 0.058  -0.001  0.995
Dpw, habDist 0.305 0.001:  0.127 0.270
Dpw, geoDist 0.337  0.001:  0.524  0.001 =

e P A = JFIHER R4 R 23 (P<0.05)
Note: P values in bold with * indicate significant results

(P <0.05).

A S5 R PR A AT O 22 e i (1R 3) o A
3 AP XSO AL B R R B AR AR
S5 DR 1 e R 2 AT SR v T M L ) i R (L

ARG T 55, b JHLER 2 0T 41 4 11 fie % B8 L Bl vt B
XFTERIE R B ZHEMEMF , TR JE Dnn B /2
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INTOMER TER.

Values <0 not shown.

B3 %HMERE B M IKIELIE (habDist) 11 IB BE 53 (geoDist) EEHITHENRINER

Fig. 3 Variance decomposition results of saplings and adult trees’ B diversity

based on habitat and geographic distance variables
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BB OCHE A R o 4% IR R AE K B B Vs TP Y
AT S R Zh R 2 A A B B s e B, R
AR B LS 1 N - Z R A TE
FAHICME H 5 Hu e PR b R B 2 (8] B AH OC
PEATSOR B 3% | 3 0 B 1 B PR 7 ] BB A A 45 ik v
RERVE B O B 5 R, T 22 20 i 45
RN IEX I ER B BUS AR Bd uE X Wi B £
T 1 A 86 A5 R v T b LIPS R R, X U0
A B8 ok AR FHAE AR AR ) A ) A= K B BoOxE 4 b
B ZAEVER M FEAE . Ak, MR B
XF SRS F18 Sk R W o T AR 15 B B AR T
W A | T R A 5 o T RE B D AR, A
1, A= 3553 g A AT 8 2 PR S U T R A AR Vi T
B EERNER

B FZR )35 R B 2 FEPETEEL Dnn F Dpw
Y15 M BRI 2 5 25 AH G, Dpw 19 07 28 43 i 245 51
7N, XAl R R B P B ) AR v T AR B A
FA) Sif AR T T SRS ) T R B, X I A R A
RETE ARAAE ) 00 A [m) AR K B B, e 32 24 9 2R
MU AR TR X8 T R A B B, 37 1 PR il
JEAKEHGE R B AR EEALH, MR T 5
BB B, A 55 U A0 A T EK B g R B 2 AEE
) FEZ AL

g5 AR A 5 A DB T I DX 8 S R A IR AR
AR B SRR R EVEE . BARTELI W
AR B, U R ) 32 T RETE IS R 2R

B, LB 25 A 2 TP AN AR 1) R 1) B AR | e A B
WAER G T E AL, WIFFE R B ZHEMEY
5 AR 3 A G T b B B G S A O
X 5 AWFIE 45 B AL (Kraft et al., 2011) , [FIFE,
LI B AAMK I BFSE X4, Zhong 25 (2021) %F T 55 1
Ih AR UK AR AR VR I T 9% 5 AR 0F 9 45 SR HVAS M
], At AT B, b 3L 2 2 52 ) A i 40l 28 1 1 32
SE PRV 2R 1 A 1 o 0 ) 2 5 5 4 b 4 1)
B R E X R R R R 2SR BT AE
ANTE BB 5 DX 38 2 (8] AT REAE AR R R 45 1 JF B
AU AEBE R B Al B 19 3 K T S5 R 0] BE 2 e AR
A SR B AR SR B PR TEAE (2013) Xl H L
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