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Association between environment and community of Pinus taiwanensis in Daiyun

Mountain

LIU Jinfu'** ,ZHU Dehuang' , LAN Siren® ,HONG Wei'>** | ZHENG Shiqun"*,HE Zhongsheng"?, XU Daowei'"’
1 Forestry College of Fujian Agriculture and Forestry University , Fuzhou 350002, China

2 Cross-Strait Nature Reserve Research Center of Fujian Agriculture and Forestry University , Fuzhou 350002, China

3 Key Laboratory of Fujian Universities for Ecology and Resource Statistics , Fuzhou 350002, China

Abstract; Daiyun Mountain is one of two great mountains in Fujian Provice, located at the boundary between mid-subtropic
and south subtropic. Daiyun Mountain National Nature Reserve established in the sample area is one of the nature reserves
with the highest biodiversity in unit area in China. Daiyun Mountain has 6400 hm” protogenesis Pinus taiwanensis community
which is the most south tip, the biggest area and the best preserved natural P.:iaiwanensis community area in China
mainland. Daiyun Mountain also is the largest germplasm genetic base of P.taiwanensis in China, which is important to carry
out research on the succession of mid-subtropical vegetation. Based on the field investigation of thirty-one sample plots
(20 m X 20 m) of P.taiwanensis community in Daiyun Mountain, the environmental factors (11 soil factors and 4 terrain
factors) were selected. The relevance between distribution pattern and environment was discussed by Detrended Canonical
Correspondence Analysis (DCCA). The relationship among environmental factors was quantitatively analyzed. The results
showed that: (1) The DCCA first sorting axis mainly reflected spatial variability of elevation, the second axis mainly
reflected the change of slope, slope tends to the sunny side with the second axis from top to bottom, meanwhile
P. taiwanensis communities distribute obviously. (2)The DCCA sorting indicated coefficient between the first axis and the
elevation reaches 0.5570, that is, elevation is decisive function factor for P.taiwanensis communities , presenting the higher

elevation is, the more remarkable P.taiwanensis population is especially in elevation 1400—1600 m.(3) Different species
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of P.tatwanensis communities has different environmental factors in the DCCA sorting chart, simultaneously the slope, the
slope position, the organic matter, the human factor also are the important factors of P.iaiwanensis communities. (4 ) The
sorting results obtained from DCA ( Detrended Correspondence Analysis), CCA ( Canonical Correspondence Analysis) and
DCCA have some differences.DCA mainly reflects P.iaiwanensis community difference, while CCA exists “ Arch Effect”.
With a combination of DCA and CCA, DCCA showed a higher correlation coefficient between the P.taiwanensis community
and environmental sorting axis as compared with DCA, indicating that DCCA can give a better explanation on the
relationship between P.taiwanensis community and environmental factors such as elevation and organic matter. Moreover,
there is not “Arch Effect” in DCCA. Therefore, DCCA may be the best choice in study on the relationship between P.

tatwanensis community and environmental factors.

Key Words: Pinus taiwanensis; detrended correspondence analysis ( DCA ) ; detrended canonical correspondence analysis

(DCCA) ;environmental factors

A SRAEYIRETE Y S BN X R AR B, YR EARIAE YA 25 MY SRR R FERAEL X
L HOT RS S A B R 0 BT B, R8T BRSO R /T (DCA) (X R 2T (CCA) |k e 4 L3 X6 1o 43 BT
(DCCA) . HHT, B N X LA g 3 B4 /e 3085 R PP A X R 22 520 TR ik SR i 2 S 7 T A R I

BN (Pinus taiwanensis) MR G IEH Ao EREAA R JE 8GR B T2 B PR, M BT RAT, FLG
fa D A RKAFE TR, AR, G T WL 608 AR VLVE L BAEAE Lk 2 SR v e 1L b DX Y 32 B A
Wz L A P T A A ) 2RV A SE R b B R B O I ST A IR KRS 3 LKA A b R
A o e T AR A AT o S I Y S A P 3 LA MRV T AU I 6000 hm® , J2 v [l 5 R0 B 1 LA o B ik R Skt | o 4P AR e 2
T 25 3 B A W 2R R R v S A R A T R LA T R X AT 2R T G 2 Ll B LR R RO AR SR AT RIS 5 R
TS TS T 2 LB 1L A PR B A A5 S 5, A 58 2 I 2= 10 35 L P BE 9 S B R 3, B L RA Gl L 4 A 9 D ) i e
78 AT AN GER AL, BB L 5 LA G 2 KRS BRI R R 4 AR ROR BV A5 T Re S IR B LA R
FARE S BHAE AN AT SR R R O SR 0 JEOR R, B 1 LA A 91 2 B/ L R o 5 8 R e s 3 3 4 AT 3R R 1
BRSBTS SR A AR T B 5 B LN 53R R T AR S DB R 1R A HE Y
M IREE T X LR e LA R AR, M B X R s BN IS AT R, BB I T S B AR IE =2 1A 56
F R LA RIS R 5 B VR U, T4 R LA R A 4R (L B I Ol
1 HARERBERBRL

B I E R R E R XA TR P E L EL B 118 °05 '22 "E—118 °20 '15 "E, 25 ©38 '07 "N—25 °43 40 "N, i i AUk
13472.4 hm*, Bz KR ARG BN PR k2 — , 97 KA 5538 2 11 ik 32 0 R = i, 38 = (i s 4R 1856 m,
Wz LS TR AT 5 o AT (R S TR T v 2 KU X, AR XK N AR 240 15.6—19.5 C 5% A (1 A) PR E
6.5—10.5 °C , 53 H (7 A) FHREE 23.0—27.5 °C , A [#/K RN 1700—2000 mm , JoFGHA 260 d, 434 H BEECN 1875.4 h 45
% Hik 220 d™,
2 HIRAE
2.1 FEHLH A

K HHRE T B B A R B3 LA BETR DR TR A, JEI0E 31 VR, BRI RE M B AN 20 mx20 m, BEASEEHL K] 4
B4 A4S 10 mx 10 m YRR, 2L 124 A~ (10 mx 10 m) 75  iEFEITAR)ZE (DBH=2.5 em &) FERJZFEARZ T2 B0 S
TR A FEAE BT ARER, HC SRR i BEER B R
2.2 FEACREESIE

FEH A BERE AT 3 AN HURE 50,42 60 em 1Y 33T, PR 7T 350 B 0—20 em,20—40 cm ,40—60 cm 1 T FE 43 A7 HA B 5T
BAERCRI L kg 240, EARAR A S A SCge % KT G 0 O T T 2 A e A2 e B, 3 Bt Bl 52 )y 2 2 B
A N R EF0EAOL AT AR A 0T
2.3 Sitorr

BRI BE 18] (Exp) I (Pos) K (Ele) 4 AT, £HES /KFE (NMC) | HHEZRE (Tp) A FLERE (Bd) A HLIK
(OM) A (TN) JHALA (HN) 280 (TK) AN (AK) 28 (TP) W (AP) \pH (55 11 TR 7. 4 T 2 EBduik
PR TEEE BB 7 94k, 1<5°,2=5°—10°,3=10°—15° ,4=15°—20° ,5=20°—25° ,6=25°—30°,7>30°, B[ 6 i, 1=4
W, 2=VasE,3=db 4= KA SRR, 5= FE i, 6= AR ma s i

http : //www.ecologica.cn



18 1] XNetE & W I IS S BT AT SCER 5733

A TS bR i 4025 5, T X P SR AR A 11 1A o AL A 2
X; = X,
i = S,
Xh, U i A FEARIOEE jARE M VLI bR AL, X, 5 § NSRRI j ALV X, S, 4035 @ BRI
S BAr e
DCA CCA .DCCA 3 FpfEFF Ik H CANOCO4.5 [ BRE Ak 4T 4b FE
3 SR
31 HPE SR RECR
i DCCA HEFE 1.3 1 711, DCCA HEF 55 — | AR IE(E 2 A0 o S HE 7 il BVRRAE(E Y 64.50% , L35 LN B VR S5 4
BB IFRAE L . 7€ DCCA HEF B 4k 4k pH (A IR F 18 kK RS — b I, 588 — Bl e R ok,
S5 T IR B I B SEEREE N T BB SR K I EE U S BRI A AR AL 2R I £ TR R LA BRI A
A R LR A HE T B P Sk B JARYE R 1R 55— Rl M C R B 0.5570, RBUGIR A S, B LLAR L AP e AR
B B AN FVR SR B LA BRI | BN N 8 LAV 20 A e B D M A M R 7
32 BMESHEXAR -
A 138 1 AT B IL AR EETE 31 R LR SR — R A
XV, B LU A TR 8 AR A A R B AR B R LR R s ()
SRR, I F RSk KB E L AT A, 15 NIRRT
P BN IS e — R AR, WY — B B 21, T
PR, AL S T, BT R A AR R, IR R
S AR TR R R, 22 N IR g s/, R 3R BB, K
PEAMREEA A FE I A KAE R, SR 5 3L
B pH {E B R T BN B S 5 —HE P AR DG R R

U

0.6

28 Axis 2

RRER B TBATEVE 10 pH (508, 12 1L PR I BRI & PE (. 08 | o

0 AT RERE LT BREE FUA S B M (IR, pH Bk, 7 o P o
B A FHA S, 0 5 50— B PRk, FLIAT) %

K, A5 5 — A R B0 B R W K i K BT B 1 RESHERTHDCCA —HHFE

I LB D AT & RS, % 9 Feikefy  Fied DCCA  dimensional ordination of  sample  and
7 24.88% T S WRETE HOEHR B 1] pH (L B BE K+ 49 [ R environmental factors

A ;CE\#R aj: ’\‘)‘L/\‘ - J: ’;(/—1 N 4,‘;,—" ;J: , ) . v
;zijﬂﬂié fﬁﬁfiiﬁg;;gf:ﬁ? E};% HSGRER JC 7S F A 0 7 I M s Bl 8 41
i kj:j Im,p =/ jllJ %L)“ i A o I] Slope:iﬁiﬁ;EXP:ﬁiﬁﬂ;POS:iﬂiTﬁ;TP;é@&AP=E%{@$ TK: &
RS AT S MR SRR 9 AK VP OM AT B TN : 480 HN ;. WA pH

131 AURRE S T, Wik RN RN 7, #i Sk R BE AR

33 WFEIERR NMC: 148 £ K% s B s 4578 £ T AL

FARBETE TR AR )Z 30 A~ R 2L FHFE DCCA HEF B 19 43 A
T, DL 2, % FEYIF SIEE N FEEHEE R 2 AURIXH B O [) A AS R F E o R e A — AR, R 1,2 T, 5
FIREHL N 1) DCCA 55 —RlA SRR R IR B Y 02— 3009 W4k BB 31y A LIS pHL (B 7 38 LA R 95 4 Jmy v 2 2 24
W, IES—MMAERS, 2 HEE IR &2 et 2B RN, A ST I ROt LA 2K
FThE LAt BEAAERS RAT AR AL RS T R AN SR 3T A O R AR ) LM IR SR A A B . IR T AR
PR A AE 25 e WS TR AR, 2 LU R ki S I/ a3 b TR RO R (1T Bk b s SO /N S A R BR
TR I 70 IR X S (L PA VR 32 22 U BT RRTR AC MO 3B 38 LA S MR X 450
34 DCA .CCA DCCA LL#

DCA CCA .DCCA =FhHEF T8 7~ S LA EE SR 7568k, H3R 2 A%, DCA $FRME(A R T CCA A1 DCCA, ] DCA
S E L FARE VR 22 [A] B 26 24T CCA Fil DCCA, 1] CCA Fil DCCA HRAF(E# BT . 1T CCA F1 DCCA AE BB HE il 5 155
BR800 HE 3 Bl A OGP R K, B2 0.936,0.957, T UL, ZEF IR 2 LA F 5 5 BRBE 2 ] 5C R Hf, CCA \DCCA RURILT DCA,
M T CCA fATE“ BIBAUN ", T AE FECR K B, T DCCA HEF 5 BB 28 S W JR AT AL 0T 5 PR 5% R - X6 3 LLUAA BE V5 20 AT 4 )= 1) 5
Wiy, BB LA B TR 5 s I 2 A1 SR Bk DL DCCA HEFP M imdE .
4 #igHitig

o W LTS DCCA HEP 45 &g B FER S B 7, 058 HL DXOIAS TR A% B o AR o A 14 R I R B, s AR B S
W22 G, DCCA HEFFH N T B 5 3630 8 LN RIS A0 B, HLRE I I LA i as AR S 38— | bARRIE(E o SVRRAIE

http : //www.ecologica.cn



33 %

5734

SO'0>d #*10°0>d * *

@\mﬁﬂ COSZJMH—CCU

059 T96€ dALP[IWNIOY

S WI

PIED 0050 onpeauaSty Fj i

000'T 0880 LEVED  6P0°0-  980°0- ..9EL0 SO0 TOE0- .. 8Y9°0- .19€0 ..8SL0  TITO- L900- I€0°0-  ¥60°0- SHI0  6600- HEI'D  S60°0- Asosod [erog, d,

000 ..L6S0  TEO0- 1S00 ..SI60  TTTO  TSI'O- ..P88°0-  ¥L00- ..[P60  92I'0- SHO'0  ISI'0O  I81°0- €100  9.C0- TIO0  S9T0- Lsuap y[ng pg

. . . . . . . FRZEOU omzﬁmon

0007 0SI'0= «sT990 ,x6€9°0 .60L'0 L.IEF0 L. ¥PS0- L96€0- ., LTS0  1STO  L9T0 610 LIOO  €9T°0- 9I1'0-  +bT0-  1I1°0- om

1eN DN

0007 .T0F0-  6vT0- 0TE0- F6I0  $900  T000  8LI'0  00E0- I8CT0  LELEO  TLTO-  OTI0- ..9850-  IIT°0- ..T95°0- anpes yd yd

uaSoniy

0007 I€T0 .. 6760 ..1950  T60'0- +9T0- 880°0- 6I€0  T100  €600- 6820  SHO0- LTSEO  I400- ,8EE0 »

s[qez&joipsH NH

0007 .96€0  081°0- ..¥€8°0~  +81°0- ..€I80  TEO  [10°0- $OI'0  LIOO- 0TO0-  +L00-  610°0-  1L00- uoSonty [wo], N

0007 ..6VF0  $PT0O- ILZ0- 800  €9T0  SI00  9¥I'0-  08TO  ¥TI'0- LOPED  SIT0-  LTEO ORI dMEsI() WO

) E:mmwmﬁcr_ w—&wﬁm:»/«

0007 8500 L I6£0- 9100~ 1010 €¥I'0  LSTO  €II°0- 8200~  I8T0- 9200~  OLTO- -

0007 SOE0 ..888°0- ITI'0  TTI0- €8T0- 69C0  I100  FOEO 000  T6T0 wnisseiod [e1o], Y,

snroydsoy g ayqerrea

0007 L¥TO-  T90°0-  €81°0- 19T0- €8T0  LIIO L. SLFO 8010 ..95V°0 ;;m3~%

0007  9ZT0- 6600  00€0  .8VE0-  LTO0 .. E€IS0-  STO0 .. E6v'0-  swmoydsoyq [erof, dJ,

0001  90°0-  SITO- ..06V0  .L8€0- .90 .6S€0- . EEE0 uontsod odofg soq

0007 +»TE90  991°0- .. TLY'0-  10€0- .. 8EV0-  68T0- amsodxyy dxy

0007 8TTO-  €0£0- . II¥0-  18T0- .S6E0- adoyg

0007 4090~ .. 0850 .. 8550~ .. LSS0 uonEBAS[y A

. . . . SIXY 810)08f

0000 0000 +.LZ60 0000 oy 7xg

. . . [SIXY s10j08]

00T 0000 090 gy xna

0007 SI00-  TSIXY sowedg 7Xds

0001 ISIXY sawadg 1XdS
DN TXNE IXNA TXdS  IXdS
dg Mo ye pd NH NL KO AV ML dv dl s0d d odoig oy Wt Wt W Wt
By mwT S 1L g H : P 4 o2 [l 3% #H¥ W § y e g
Al St e B MWWH R ERZ 2 Wy ) k| N SEE W i

SJ0398] [BJUWUOIIAUY PUE SINIUNWINIO) )SII0] I0J S9Xe uoneuIrp.o wmm%ﬁw—nﬂ pue vuﬂv—uﬂommvh.—cv [BoIUOUEB) PIUIIIIP JO SJUINIJJI0) UONEPRLIO) Y], [ dqe],

e XEHEI RS S AHE VDA T ¥

ologica.cn

.//www.ec

http



18 4

X A

8 Wz I B RS SR R

5735

{ELRY) 64.10% , 2% W Bl 4R i LA EDE SR BE Y46 K5 8
S —HE P i 2 BRI AN BV S RN R I ZE BB RE , )
WP SR B I pH A S5 PR R T 4 A ) AR S, Pt 4 o
HARSROR, B BRI W R TR SR, R
WUk S e m A BN F S, B LI EE 2
AIATTET B G R A 70 e A X3

WRBIFFE T, 70 X IR 2 AR b M0 4 1 2 52 i e 28
A Je A G R R B 7R SO TE RO L IR R R He e
AR R FE T, REIFREEE X5 LSS A
e, Ho R R 5 HEE A 1 2 S e R LA
SRR D A A -t 2 e ) B LA YR A I B 1,
& 1100—1300 m B ILFAREVR FE2AL T RIS DCRA R ARG
BT B A IR B LR R 5 Al ] AR R A R R A 2 K
PO, B ORI L AR L BRI, TR 1400—
1600 m AYEE LA S Fes A0 B, RBUONE I A L BE R A
U &2 AT B g B 8 LA 2B iy, 22
IS HLAT BB T SE R AE YRR e TR 1600—
1856 m [ ILAAREYE , A0 T KT, S BB TE 2, 5 A6 W b b 4%
TRAZ, P, BRI T , B LA R 7 SEA 5 BT W) VR SS K 1f) 2%
LIPS AR R R 3

MRE LLPAE V% HEF 20 Fr, 0T 40 DCA HEFF 45 4 (8 9 8 & T
CCA DCCA, i3k 45 A DCA T 256 |43 B , 7T 2 e
HERE Bl PR I S R BB T CCA TRTE“ BB AN, &k
RALE, M DCCA HEFF v, AT %08 1L WA TF 95 b 2 HE il 5 3R B8
HEF R A 2500 B % T DCA, B DCCA B (™ Sz B 1 H4k
AR A A 1 5 W R, A LS BT B TR A A
JFf EEIREE K T, % & DCCA HEF & DCA Hl CCA Y454, 1
=] B S A = R = [ B W S e a2 Y/ A
X, AT, DCCA SRR AR MR R LNV 5 R 5E Rl Gk 1Y
—FHET

-0.6
N
=
<
&#
N
®

0.8 Ele

-1.0 1.0
140 Axis 1
B2 BHLMEEEEMAE DCCA HFE
Fig. 2 The main speceies of DCCA ordination in Pinus

taiwanensis communities

1—=30 FURYIFl s 1 BEILAR 2. B0 ;3. EE A FE RS ;4 KR 5. 4 R
B9 :6. (IS AT 70T RS LM 8. 824 9. B 3L A1 8K 5 1046 2548 5 11.
YREAS 5 12. T AR 5 13 THER A6 5 14. B 4% 5 15. F MBI 16. 4165 17.
TEP)BERA 18,58 IK T X 19 48 FE LT 425 20. 7 XI5 21. 25
KT 522 B 80AE ;23 2R 07 it 5 24 - T 5 25, 9 L 4105 26. 1 B
W27 2048 5 28. B 1745 29, B B K. 530, 542 5 HAWATFS ILIE 1
1—30 represent species; 1. Pinus taiwanensis Hayata; 2. Castanopsis
eyrei Tutch; 3. Rhododendron latoucheae; 4. Schima superba; 5.
Rhododendron farrerae; 6. Ilex formosana; 7. Clethra cavaleriei; 8.
Cunninghamia lanceolata; 9. Lithocarpus hancei; 10. Eurya muricata;
11.Eurya loquaiana ;12.Pinus massoniana ; 13. Rhododendron ovatum
14. Castanopsis Spach ; 15. Acerdavidii Franch ; 16. Myrica rubra; 17.
Adinandra glischroloma; 18. Fagus lucida. ; 19. Eurya rubiginosa ; 20.
Cyclobalanopsis glauca;21. Cyclobalanopsis multinervis ; 22. Enkianthus
quinqueflourus ; 23. Erythroxylum sinense; 24. Symplocos glauca; 25.
Rhododendron mariesii ; 26. Daphniphyllum calycinum; 27. Machilus
thunbergii ;28. Castanopsis fabri;29. Cornus stolonifera var.;30. Eurya
groffii; Other symbol see figure 1

%2 DCA,.CCA K DCCA #H&ERILE
Table 2 Comparison of the results of ordination by DCA, CCA and DCCA

HEFF Sequence i Axi
1 2 3
FEHE{H Eigenvalues
438345 8 43T DCA Detrended Correspondence Analysis 0.554 0.358 0.270
HLFE X R 447 CCA Canonical Correspondence Analysis 0.466 0.372 0.290
[ #a ST X 19 43T DCCA Detrended Canonical Correspondence Analysis 0.466 0.366 0.210
MK B Correlation coefficient
DCA 0.890 0.794 0.683
CCA 0.936 0.957 0.917
DCCA 0.936 0.957 0.907
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