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JEYI R ZREERGE  BRAR R TR SR AR Z R SRR i . (4) A FRIZEBRURRAR IR 7R S5 M R IE S R Z RV E R R A 22 5
FARRIRAS AR X 4 b Z2 R Mk S e K I R A AR M I R A B AR 8 B2 5 IR Il Y S8 PR ) e 25 A M 3 il e R 1) Ry TEE AR J2
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Differences in community characteristics, species diversity, and their coupling

associations among three Quercus acutissima forests in Qiaoshan
ZHANG Weiwei, XUE Wenyan, YANG Bin, ZHAO Zhong”

Key Comprehensive Laboratory of Forestry, Shaanxi Province, Key Laboratory of Silviculture on the Loess Plateaw State Forestry Administration, College of

Forestry, Northwest A&F University, Yangling 712100, China

Abstract: To understand the coupling relationship between forest community characteristics and species diversity, three
typical communities ( pure forest of Quercus acutissima, mixed forest of Q. acutissima with various broad-leaved trees, and
mixed forest of Q. acutissima with Pinus tabuliformis) , were selected at Qiaoshan, southern Loess Plateau, to measure the
community characteristics (height, diameter at breast height, and coverage). According to these indices, important values
and species diversity were calculated, and redundancy analysis (RDA) was performed. The results showed that (1) the
height and diameter at breast height and clear tree bole height of the arbor layer of Q. acutissima with P. tabuliformis were
the highest in the mixed forest; the shrub height, shrub crown width, shrub ground diameter, shrub coverage were the
highest in the mixed forest of (. acutissima with various broad-leaved trees; and the herb ground diameter, herb coverage,
and herb crown width were the highest in pure forest of (. acutissima. (2) In three different forests, the important value of
Q. acutissima in the tree layer was maximal, and the dominative species in the shrub layer were Sophora viciifolia, Celastrus
orbiculatus , and Lespedeza bicolor, and that in the herb layer was Carex tristachya. (3) The biodiversity index of trees and
shrubs in the mixed forest of Q. acutissima with P. tabuliformis were the highest, while the diversity index of herbs in the

mixed forest of (. acutissima and various broad-leaved trees were the highest. (4) There were differences in the

E TR SR X TARE A28 SR 7R VE (2017 YFC0504605)
W B #9:2018-04-20; W 2% H ki H #8 : 2018-00- 00
# W IRAE# Corresponding author. E-mail ; zhaozh@ nwafu.edu.cn

http ://www.ecologica.cn



2 S % 39 &

relationships between the community structure characteristics and species diversity of different types of Q. acutissima forests.
In the mixed forests of Q. acutissima with P. tabuliformis, the DBH, new twig length, and height of the shrub had the
highest impact on species diversity. In the mixed forests of (. acutissima with various broad-leaved trees, the height and
crown width of the shrub had the highest impact on species diversity. In the pure forests of Q. acutissima, the DBH had the
highest impact on species diversity. (5) Tree diameter breast height, tree height, and species diversity in the Q. acutissima
with P. tabuliformis forest and in the mixed forest of Q. acuiissima with various broad-leaved trees were higher than that in
the pure forest of (). acutissima. We can conclude that these two forest types have high wood productivity and ecological

protection capacity, and can be the direction of future forest management.

Key Words: Quercus acutissima; important value; species diversity; community characteristics; redundancy analysis

FEIRET I A T e — E DS BT A AR M 2 B S 4 SRR AR TR IR — A LR A, AN ] 26
RARERAEL AT RE B A MRRM 22 502 Wb MR BT e R SR B R R 2 R R 1 8
AR R Z R R TR AT DR, RV S5 A AR S R 2 R DG R R THAR
TS LR 55 D RE AR LG 2R 0 SCE R, WS eI R R A DA X R SRR 5 B 5 A B R Wy b AR R IR T
PEAERE T
JFRER ( Quercus acutissima)) J&F7E - BRI T A, 2 28 - i B g AT LM DX Pt i bR 24 AL 0 ) 22
S LAAIAR BRI RS bR BRI A TR S8 A 14 T 3R 0 >4 b e T S AR 0L, 76 b T R K U DR
IR A BRI S R FEE AR AR, I TANVE A KORLRI AR, S EOC R bR £
FEERIR WA A BRI A AR, B3 TR SR N R 2 RS AN R O S B i R B R T R A
SUIRERAEM AR, I F2RWTE R SRHE A A Z R O R B2 4 1k, R B G
Ji Rl T PR AR AR B L o 22 A S ZR AT T, 113K 6 T R SRR MR AR 8 22 ARV L) R A 2 A A i R 14 T A
ARSCUUMBRMOR T 588, G SRV 22 B LLUMK DX Oy e M, B 456 A 5 AR B P A T PR R R R AR b R
BRI RS ARARRAR I A TR S MO X G Sl i B PR SR RSl W) Fp 2 REE R G £ >R RDA JUR T T %,
X REVE SR RAIE S R Z BRI O R AEAT 0 AT, FUBAS [R) S YRR v 25 A AR IR 5 W b ZREEA G G R
)2 B AN [ 26 R RARAR I S A RAAE S S IR AR R O S B E S M AR OR T 1R AN

1 HREXHER

ARSI SRR AE B+ SRR R A B SR 1 B D 4 B 22 T LLUAROD JRy I Sk i3 e XUJe b3 , b 3RS B
108°91'—109°12'E,35°64'—35°72'N ¥4 900—1500 m, Ji B ik 7 0% X, 4 F- B /K Bk 683.2 mm, P34
AR 10.2°C , HHESEA TR ZRAMAE A KA £ BRARAR R o A SRS JRR AR 2l AR ( Pure forest of Q.
acutissima , PFQ) JWARFE VR3S ( Mixed forest of Q. Acutissima with broad leaved tree, MFQB)  JRARTHIFA TR A
R ( Mixed forest of Q. Acutissima with Pinus tabulaeformis , MFQP ) & bKAR 7375 X B BB Y 3 FPARA, (54 LU AR X
MR 60% , PFQ FEETRAM FI A RAR , i Te AR AL 90% L) I, 3= EHEA AR 4 01 ( Sophora viciifolia) |
FAUEHE ( Celastrus orbiculatus ) , MFQB F% AR B LUFKE R ( Quercus acutissima ) 3, HAlh [& i B A7 10 7R Bk
( Quercus wutaishansea) Mk ( Quercus aliena) 55 25 Wi (Acer ginnala) %5, £ B HE AR B A R 8K F (Lespedeza
bicolor) JRZ K #5375 ( Rosa hugonis) , MFQP F¥ AKB 4 LUFKER ( Q. acutissima) FIIHFA ( Pinus tabulaeformis)
N E, FEFEAM N W TE WAL T B4 (Lonicera japonica) o 3 ARG e T E ALY B N & 5 ( Carex

tristachya) .
2 MRFE

2.1 FEMIRE STEA
FE b5 B R FH LA SR 1 I, 2017 4FE 7 H—8 A 78 Sk kg U bR 37 356 128 JRRASR AR 0 A 4 kg 4 v 1) 3

http ; //www.ecologica.cn



113 SRAESS A5 AT LI BRMRRE VS S5 MR S5 W P ZAEPEAR O OE 2R 0 3

DX, 7E TR R A 19 FL Al 1 7F B 3 e B MORE A XT38 55 0 b B A b, ST 45 B, i PRQ FEHb 15 B MFQB
FEHL 15 He MFQP FEHE 15 H . REHB IR A 20 mx30 m, B MREHIE TR TA T b A FIRE AR 3
Yo AN 5 mx5 my [A SRR REARRE DT W28 T Ml AR D7 AR 1 mx 1 m, 7EAEHD R i
1 mx20 m FREDT AT, T8 B — A A L

X3RRI A RE M X ISR R bR 7E 20 THEZE 50—60 R4, Zeadt R iR ARIE F BRI A Ak W 43 A
MARMERERZ) 7—8 em, 1965 VIR FEERA . 1985 4E 447 A T3t — UK HE B B R 20% L& (R
R, WJE—HAFHERE,

ARV BT AR 8 OF (T HL RS 4N X 4, BTN Y ) D H e SRR IR 24 %
Wi SeElE T BT RS o MEARJZ I A AEE AR T T W A g B R v B b AR SRR b | 5
B B Z A A BAEE T S R e R i B AR AMARE I L BE R WY RR T, U E A — T
LR Y/E DT O g e N
22 YR ZrErE R

YR ZAE SR B S E DR R S Gt RIS A M G 9 I IO S (EAE iz e v 2 B 1
TEZHL,

(1) HEH

TeARZELE = (FEXS 2 B+ AR db 38 B AR B ) /3

TEARZETME = (FHXT % B+ A 55 B + A XA ) /3

FARZETME = (FHXT % B+ A 55 B + A XA ) /3

AEXT 25 BE = %80 0 T MREL BT A B AR B 2 X 100%

AET G 35 B = 12 (AR ik g W7 v L A v 1 i) s W T L2 T X 100 %

RN 55 B = % Rh ) 55/ BT Bl 35 B 2 FTx 100%

FEDGE AT E = 120 B AR/ A6 o (1) 431 38 22 R 100%

(2) Wb 45 B a4k

YR & BRI FE R RN B DA — IS ST A T R DA RE b A R O ST Y (E
TR,

(3) Simpson ZFEMFEEL

b=1- 21 N(N-1)

K, N, RS IR ISR, N ORI DA AR, S SRR
(4) Shannon-wiener T8 %%

H=- 2 (pilnp;)
K, p, MEEPES YA EEAE B p, = N/N S HYIFREL,
(5) Pielou $8%%
J'y = i
" H

XL H,,, =S | H' AR YRl Z2 RSl (E Hmajjﬁi{ﬁtljéé\%%ﬁﬁ S NoE RS Z R
(6) Alatalo ¥J5] B F5 4L
E=[(X P 1]/ fexp (= X PlogP)-1]
2.3 HdEoatr
B RBIRETE B R ES B LARE O B AT SE 0T, IRIZRAE M5 0 5 O Y (R R B S5, 151
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SPSS 19.0 X AN [A] B # S BUMR AT R AR 22 52 L Z R PR 022 S5 0 AT B0 IR 3 5 2200, 45 25 5 W 3, Itk AT
Duncan £ A, B &K F a=0.05,

ZH RIET Vegan WHHTHEF 4T ™ . FEHET 40 HT 200, FH decorana () pRIEICH] 7 10 ff F B 045D ( CA
1 CCA ) BRERPEREAL (PCA FIRDA) M | A SCH Axis lengths<3 , R RDA () BRSO BEVR S5 R ERIE S5 W Fh £2
BEVEE AT A SRR

3 HBREHM

3.1 IR R I S R RE 25 AT

FEE SRR I M S BUR TR AN 2 IRESH A S 8, £ 1 BT 3 FhERRRERBEVE FR1E K
HN EM M ESEZE T, MFQP R K2 5 42 B3 & T PFQ 5 MFQB( P<0.05) ,PFQ 5 MFQB 2
SRR EIERIA MFQB>MFQP>PFQ 3 B g K W IE4FAH I, A PRQ 5 K, MFQP /)N,

R1 ZMRERFTARE ERENEREFEELR

Table 1 The comparison with the community characteristic index for the tree,shrub,herb layers in 3 Q.acutissima forest types

FHESHL

= Layer Characteristic index PFQ FoB MFQP
TR AR )2 Tree W5 TH/m 9.687h 9.250b 9.833a
Jfi4% TDBH/ cm 12.827b 13.219b 13.827a
B TCBH/m 3.595a 2.878b 3.687a
SEH§ TCD/m 3.567b 4.206a 3.873ab
FRS K TNTL em 15.146a 14.007h 13.548b
H#EAJZ Shrub Fkim SH/em 58.453h 83.322a 63.185h
mHE SC/% 0.060a 0.101a 0.041a
H1#2 SGD/em 5.053b 7.123a 4.738b
SEHE SCD/em 45.139h 63.446a 48.593b
HAZ Herb 34 HD/mm 2.382a 1.551a 1.292a
¥ HC/ % 0.106a 0.058b 0.078b
=% HH/cm 23.255b 29.266a 22.621b
5EiF HCD/em 24.548a 23.182a 24.933a

TH: FEAM E , tree height; TNTL; FfA4Z T &, the new twig length; TDBH: FF AJi4% , tree diameter breast height; TCBH; FF A4 T, tree
clear tree bole height; SH; #EAMKE , shrub height; SC; #EATEEE | shrub coverage; SGD: #EAH#IFE, shrub ground diameter; SCD; #EAJENE, shrub
crown width; HA; LA ZJE | herb abundance; HC; BLATEE | herb coverage; HH: HIAEHE | herb height, [R5 R[N FERE R 22 5 35 (P
<0.05) ; PFQ( BRERZLMK Pure forest of Q.acutissima) \MFQB ( JRAR & MR 3EHK Mixed forest of Q.Acutissima with broad leaved tree) \MFQP (JBRARIMAA

TRAEHK Mixed forest of Q.Acutissima with Pinustabulaeformis) ( T[] Here in after the same)

TEARZ R 5 R IRAE 3 RS AU (B 2 90— BOR A, B MEQB>MFQP>PFQ , Hi A% I 2 81 i MFQB>PFQ
>MFQP [#a%4, MFQB J# A JZ 36 B fie i, (0 3 Fibksr 280 ] 22 AN i35 (P>0.05) .

FARJZ IS RS S P PFQ>MFQB>MFQP, PFQ A 2 3% 48 MFQB 5 82.76% , % MFQP &
35.90% ; MFQB RUA 2 F- 343 B i K, 4% PFQ (=i 25.84% , %% MFQP 5 29.38%

XT3 FhISHURRARSE #4 f FE A T LG Y, MFQP Ji 24 i S TR0 b 5 A e 28 R0, Stk 44 - 38 <0k )
FEEEAR T MFQB Fl PFQ, TR R ZMOAR MR M 5 e hn ik Bl RS . MFQB 5 MFQP LW, Geit 1A 3
P2 R BT PFQ.

3.2 EEHEST

BRI RPN RETE EBRAE 3 FRBRERIETS b 76 PFQ TR A2 LG 2 Fh 6 > (EEE AT 1,
L) He JRRAR (R b (TR 88.75) , Hi T 988 Kk, AR FRUNAT KR SR FE LSRR R AT AR
HA T 1.05—3.40 Z ], VEAJZ b i Z(E S = W PP OR RIS (17.74) ROARZAHiI(17.48) . MFQB FRARJZH,
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Yiff 8 A, LARR MR B B (8 e i, T B IR B 37.67, MObk AL 409 Mk, MEARZE rb A 5 s W R B A T
(21.11) BAR AR (18.64) . MFQP FeARJZH LG5 9 ANHFp, LURRER | HFA A9 B 2 e K, MFQP A2
AR T e e (R R L A A 11.99 55 18.24 3 ST R MK 14 5 A T A S v (b 4 Oy B
HAEAT 69.34—81.51 Z[H (£ 2),

F2 ZSHREHREEIEYHERRESEE
Table 2 Species composition and important values of main species in the three Q.acutissimatypes
4 T*ARJZ Tree layer JEA)Z Shrub layer EAJZE Herb layer
Species PFQ MFQB MFQP PFQ MFQB MFQP PF(Q MFQB MFQP
AR Quercus acutissima Carruth 88.75 37.67 32.91
WS Pinus tabulaeformis Carr. 20.92
Z AW Acer ginnala 2.03 3.77 2.21
LA MR Quercus wutaishansea Mary 3.40 26.31 26.20
WA Quercus aliena Bl. 1.13 19.34 5.07
1148 Crataegus pinnatifida Bunge 1.20
Bk Swida walteri( Wanger.) Sojak 1.13 1.69 3.13
FI#E Betulapla typhylla Suk 2.55 3.38
W7 Armeniaca sibirica (1.) Lam. 2.73 0.64
FZL Pyrus betulifolia Bunge 1.05 3.72 1.18
% Lonicera japonica Thunb 10.95 7.36 10.58
WA Flaeagnus pungensThunb. 1.54 1.14 2.33
J&3% Viburnum dilatatum Thunb 7.55 7.05 9.18
WKL T Lespedeza bicolor Turcz 6.44 21.11 11.99
£1#kM Rhus punjabensis var. sinica 0.92 0.93 12.83 2.57 3.34
TF Euonymus alatus 1.91 0.98 4.94
BAHITF Rubus corchorifolius 1.f. 0.97 0.88 0.95
3 Smilax china 1. 1.71 2.67 1.41
RAMERE Celastrus orbiculatus Thunb. 17.74 10.14 18.24
7% Ampelopsis glandulosa 1.28 1.73 3.08
G54k 44 Spiraea Salicifolia 1. 2.06 3.94 7.39
1T Cotoneaster zabelii 0.93 4.42 1.70
WZF R Sophora viciifolia 17.48 18.64 10.05
B IR Rosa hugonis Hemsl. 7.68 11.14 9.94
52 Sophora flavescens 2.30 1.33
KL Periploca sepium 1.72
flZE Rhamnus davurica Pall. 1.25
LI A Swida alba Opiz 5.62 4.09
B Carex tristachya 81.51 69.34 79.49
PEH Rubia cordifolia L. 2.04 4.19 1.45
¥R82% Cephalanthera erecta Bl. 5.10 3.70 2.44
P Elymus dahuricus Turca. 3.29 7.54 4.42
M55 Imperata cylindrica 2.79 7.37 2.82
HE T Dioscorea opposita 1.82 1.27 1.41
W Patrinia scabiosaefolia

Fisch. ex Trev

1.77

JEHL Arthraxon hispidus
(Thunb.) Makino

231 Tatarian Aster Root 2.19
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3.3 =R YR Z R S e b
PURREE 3 Bhiteve HE Z{ER T 1 AR kA, 735 R I REE AR R EARJZE (A2 Z R, AN TF
M FERY TP ZRENEATAE 225 (R 3) .

F3 ZHREMDTSHEER BAEMEEEERLILE
Table 3 Comparison with Richness, Diversity and Evenness indexes in three Q. acutissimaforest types

JZ Wb Z R R

Layer Species diversity index PEQ MFQB MEFQP
T ARJZ Tree Simpson 5% D 0.231c¢ 0.503b 0.615a
Shannon-wiener 554 H’ 0.528¢ 1.062b 1.325a
Pielou 541 J'H 0.347¢ 0.580b 0.664a
Alatalo 841 Ea 0.449¢ 0.543b 0.619a
F B ¥ Richness R 4.267¢ 5.813b 5.933a
#EAJZ Shrub Simpson 154X D 0.765a 0.776a 0.697h
Shannon-wiener 5% H' 1.702a 1.883a 1.774a
Pielou 641 J'H 0.741b 0.859a 0.785ab
Alatalo $5%X Ea 0.770a 0.807a 0.762a
FE F Richness R 9.067a 8.437a 9.467a
FAJZ Herb Simpson 5% D 0.110b 0.239a 0.108b
Shannon-wiener f§ % H’ 0.270b 0.426a 0.425a
Pielou 8% J'H 0.171b 0.395a 0.198h
Alatalo F841 Ea 0.388b 0.503a 0.424ab
FEF Richness R 4.867h 4.6252h 5.467a

. T-D: K Simpson 5%, simpson index of tree; T- H': ¥ Shannon-wiener $§%4, Shannon-wiener index of tree; T-J'H: A Pielou 5%,
Pielou index of tree; T-Ea: ¥/ Alatalo 5%, Alatalo index of tree; T-R: F* A& &, Richness index of tree; S-D: #EA Simpson 8%, simpson
index of tree; S- H'; #EK Shannon-wiener F8%7, Shannon-wiener index of tree; S-J'H: HEK Pielou F8%L, Pielou index of tree; S-Ea: HEAR Alatalo 78
%, Alatalo index of tree; S-R: #EA & &, Richness index of tree; H-D: B A Simpson #§%X, simpson index of tree; H- H'; %4 Shannon-wiener 5
ﬁ, Shannon-wiener index of tree; H-J'H ELZR Pielou *lﬂf‘ﬁ, Pielou index of tree; H-Ea: FLZR Alatalo E‘ﬁ;’gﬂ(, Alatalo index of tree; H-R: ﬁz}xﬂiﬁfﬁ,

Richness index of tree

RARAR 3 FhAR A3 2T T A2 ZAEPEFE 50 (Simpson $5 %X . Shannon-wiener 78 %0) 32 B #5550 ( Pielou 5 %% .
Alatalo $5%0) ¥R I N MFQP>MFQB>PFQ (P <0.05) , 3 Tk ) JEBIHEA 2 ZHE AR ECS T AR JZ IS A A A
MFQB Simpson FEHL Pielou $8%X . Shannon-wiener 5% . Alatalo T8 503 & = ; e R P IIERS IR MFQP>PFQ>
MFQB fRLAE 3 R AR R )R Simpson $5 50 MFQB>PFQ>MFQP ; Shannon-wiener 5 %1, Pielou 1§
% Alatalo F8E00U 2B MFQB>MFQP >PFQ 1 #ILAEL ; MFQP ¥ # £ 5 B & /&1, 43 il /& PFQ \MFQB 1 1.12
5 1.18 5,

3.4 SRR BEE SR RRIE S W R 2 RE A OGO R BT

YT 3 FORRERAE 75 S50 FFIE S YR Z R 2Rk, AR SCXT 3 Fh IS HUFRER A 3% 25 0 FRAE S5 0 Rh 2R OC 2R
HEFFTCARATHT , 1 P 2ok i R 2 bk (RREA 25 R ARRAIE ) 5 07 25 (0 2R 1 ) IO AH G | ) B 1 V5 25 A R 1T
XTYIFh ZREE I R AR . AT A SR LR 4,

3.4.1  FRERAEMREEVE Z5 AR AE S W Fh Z R OE 56 R A0

PFQ #ETE S5/ R AEXT W) Z AR 2 0 40 BT, T LA H 0 R 2 REPERRIEAE RDA2 il b B A B o 5= i
1E RDAL %l F4r S ARUA R . f& 1 Al %0, B TDBH SC K2 SGD(RDA 1 f) Ay, T-R . S-R & H-R X338/ ; 1M
4 TCBH . TNTL } TCD( RDA 2 %h) 34/mesf, S-R & H-R 30, T-R W/,

3.4.2  JRERIEMRSSARBE S 25 RAE S W Fh AR OCOC R 00T
I MFQB BEVE S5 0 REEXT IRl ZREVE RS2 23 AT, o] LU th R Z A ERRIEZE RDAT il - BAT B 43
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S TAE RDA2 #h 0 S ARBI . & 2 w20, B SH . SCD A SGD (RDA 1 %) A3 hn, T-R 0, S-R & S-H
W/ 3 24 HH SC TCD 3t , T-R (S-R H-R S S-H 534,

R4 STHERAREES L H4SE RDA HEF ST ER SHTAMAX R

Table 4 Eigenvalue and correlation coefficients of RDA ordination first two axis with community characteristics of three Q.acutissima types

HET& G5 AL FRAIE PFQ MFQB MFQP
Community characteristics RDAI RDA2 RDAI RDA2 RDAI RDA2
TEARJZE Tree TDBH 0.408 -0.245 -0.210 -0.345 0.392 -0.077
TH 0.230 -0.382 -0.087 -0.333 0.047 0.080
TCD -0.180 0.410 -0.152 0.077 0.017 0.138
TCBH -0.193 0.636 -0.405 -0.341 0.153 -0.480
TNTL -0.274 0.498 -0.193 0.028 0.335 0.244
FEAJZ Shrub SH 0.098 -0.622 0.311 -0.105 0.352 -0.599
SGD 0.271 -0.581 0.189 -0.123 -0.115 -0.156
SCD 0.151 -0.713 0.297 0.059 -0.047 -0.285
SC 0.357 -0.404 -0.439 0.079 0.067 -0.006
HARJZE Herb HH 0.203 -0.263 0.079 0.201 -0.491 0.527
HD -0.046 -0.080 0.051 -0.220 -0.099 0.343
HCD 0.220 -0.243 0.025 -0.255 0.244 0.062
HC 0.238 -0.083 0.086 -0.019 -0.126 -0.344
HFIESEL Characteristic parameter
¥ E{E Eigenvalues 7.8575 1.8505 2.1451 1.5516 10.5900 1.8023
ZiF kR Explained variation 0.6749 0.8338 0.3444 0.5935 0.7463 0.8734
AR RFIEAE 5C R B Correlation 7.8575 1.8505 2.1451 1.5516 10.5900 1.8023
gﬁﬁ%%ﬁﬁ% nﬁﬁkz 0.7061 0.8724 0.4376 0.7541 0.7937 0.9287
Explained fitted variation
RDA: JUA/HT, Redundancy analysis
TCBH :
TNTL
L :
o SR HR
é 0 } 60000000000 00000000000000000000000000000 0000000000000 00000 eecescsccsccssssscssccsccsscsccscccccccces
z HD
® :
CD*1pBH
ok TH 'sc
TR
SCD
ok ! ! ! i ! !
-3 -2 -1 0 1 2
#5145 Axis 1

E 1 PFQ B LHMHHEN ZH MMM RDA —4HE R B
Fig.1 The two-dimensional RDA ordination diagram of effect of community characteristics on species diversity in pure forest
of Quercusacutissima

PFQ. FRMREEHRK, Pure forest of Q. acutissima
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15 ! HR

1.0 [~

5 24l Axis 2

-1.0
0 TCBH TDB TH

45 1% Axis 1
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Fig.3 The two-dimensional RDA ordination diagram of effect of community characteristics on species diversity in mixed forest of Q.
acutissima with Pinustabuliformis

MFQP : BRAFIHFARIEHK, Mixed forest of Q. Acutissima with Pinus tabulaeformis

4.2 A[FISEBYRRARR o 4 o EE EAE 10 22 57 S oo B

3 FRRERAE R 2L P TR 2 R A 5 B R B DR SRR, R 2 X DL AR Bl . BRI Z A, JFRAR B iR S b
R IL AR MR B (B o 5 PR IIAR TR S AR AR il B B AOR TRRER . 3 Bl AR MR T | BEAR R 38
(A D2 D AR 0 R e e SR T R R B R O M O R BT Rl — AR B A R KR
SRS NEY/E L D S aSits AUR N NI (R N i 7 it L e NS 7/ E U S (RS2 A H S A7/ STV
B FA A S A 2 (A AH BRI SR T RS2 AN ST ™2 ARRIFSE 3 RIS IRRARA v , B 4%
BRI 1o e P AR 3 2R A R — 3, 2 0 LA B ol 2l R o (2 e, Rl B e A i ARt L il (
TEEIERFTRUA KT M 3 PRS2l e 2l ) a3 1985 AR 1 07 s 2252
4.3 A[FIZEBYRRARRE R P TP 2R 22 53 S o Hr

AFRRGF IS IIY T ZREMEAFAE 22 572 BRI BRI IR ST A2 AR 2 R AR 2 R 2
B, JOON IR RSS2 EBR T AR IRk b TR KA 2, AR 00 25 5 K, 0
BERAEFE > o R B FRAR AT AR A 2507 LU HAB P AR AR v 2 S TR L 3t A RS S A o A ]
WA | HEAT R T OE IR UE A ML, SR SRR . IREREEARA Fh AR Z T DUIC, AR T 57 A Z 3 Bl
B T L — B T2 Y B — I, S T R A el S A AR (el T I AR A
4 53 AR W 0403 B, (e JRRAR AR N 1) AR 358 SR A IR TR BE
4.4 A[FIZEBYRRARAE v SRR IE S5 M R 2 REPEAR OGO R

ANTF B 25 R RFAE X A R R R SR AR TR 2527 RARRTR SSMR ok 0 o 2 R M 0 W TR 1) S8 7 A Jg
A2 TR I B THE A 13 JBE 5 JRRASR ] YR SO 0 o 22 M 2 i e A 40 DA R )2 1 B S et B 5 SRR AR A v, oy o

http ; //www.ecologica.cn



10 JAE = 39 %

VR BRI TR AR WA . H AT, 5% T AN [R) 28 UMK 73 3 v 45 K 4R AE o8 ) ol 22 P 52 ) ) 40F 5 i G o
B IR B II TE TR RAREE X 2 R R I R A AT 2 R R HE A S AR )
WEMIZ R, TEEMOR &S A0 S 2R Rh e B aRAA R R 0 2 W A e i
SRR ZREE PRI, DG T RETE 25 R AE XA R 22 R 52 min R ML 75 10— 2L 5%

5 Eix

TEAML B AE SRS TR T Zad ZARRE FRARIAM RSP RRER I TR AR lig A A i i 2
FEPERSS , FA B AR A2 P R T R AR S BT DI RE  JE R R R MR E R T 007 10, RARFRMEGE 2580 H]
P — R il A SR 1), (e 2 RAR AlbA [ R SR 8t , Al 2k SRR AR v P o PSR SR 1) RAR I A B R TR 52
MEAE

AN RSB FRARAR I 7 6] ZE S BRARAE I TR ML, SR AL A AR B B LR RS il H s
A, A E IR, (BRI UK (95 O, $ bk o i s 3 B AR #E47 & BB A, SR MR T, 20
MHEEIR SR R R Rh AL e M A T A K (R AR L 22 D RE A4

£ 3R ( References)

[ 1] BRBHM, A8, BROT, Bl Mg, m R, By sk i B 5 s im - Ay R dLa 4540 5 ZREPERYE . AR 2R, 2016, 24
(6): 649-657.

[2] 5T, BB, AR, SCObtl, ME. TP E RTUEY R 450 5 2. PRI AR, 2016, 36(11) : 2300-2306.

(3] THE, FRY, BHiE, RAM, MLLE, eI, 2R, Bk, 483, ok, BREEE, SRR 3000l 8 g AR R R R A=
PIZHEYE, 2016, 24(8) ; 875-887.

[ 4] ZmbE, i, Xsfd, TR0, PRk, SARNNRLRIMY R AL SRS R, A75%4R, 2016, 36(1) : 252-260.

(5] XUk, Sri ORI AR SRR RS, A82A4l, 1997, 17(6) : 584-592.

[ 6] Lindenmayer D B, Franklin J F, Fischer J. General management principles and a checklist of strategies to guide forest biodiversity conservation.

Biological Conservation, 2006, 131(3) ; 433-445.

[ 7] Bordelon M A, McAllister D C, Holloway R. Sustainable forestry: Oregon style. Journal of Forestry, 2000, 98(1) : 26-34.

[ 8] HELf. BRPABRMTXILE LERIR. Bl R, 2016, (2): 32-35.

[ 9] mescHe, dak, skSOHE, T HRILARDORERFIEEA R & 5 B Beas RS oy SOk . AR252% 4, 2017, 37(10) : 3375-3384.

[10] WP, SKSOM, 225, T, JUMd. 1R)H0 B X BN AR LD AR BRARES SE AR RS2 . W A= Z52741, 2016, 27(11) : 3413-3419.
(1] Swf, A, TR, PRRZ. JERtR S ALY TS SRR ST L 325 S 2 LR Rl ZHEPEFE B A 4524, 1995, 15

(3): 268-277.

[12] Dixon P. VEGAN, a package of R functions for community ecology. Journal of Vegetation Science, 2010, 14(6) :927-930.

[13] WYL, KHARL. ZT Vegan B A 2B HE R S 11/ /46 U 42 [ A ) AR DR S5 R PRI 2218 SCBE. ) . PR 2
FEETRI T EZE A 2y, PER B A A RE S AR R, 2010.

[14] Jan L, Petr S. Multivariate analysis of ecological data using CANOCO[ M]. Cambridge University Press, 2003:193-193.

[15] Montagnini F, Gonzdlez E, Porras C, Rheingans R. Mixed and pure forest plantations in the humid neotropics: a comparison of early growth, pest
damage and establishment costs. The Commonwealth Forestry Review, 1995, 74(4) . 306-314.

[16] ML, iRk, A LIHERAIM S 2k A K IR 2. PP AL B, 2013, (5): 10-12, 38-38.

[17] BEZE, REE. TISHEYIREE YIRS ZREME R, RS2, 2006, 26(8) ; 2695-2701.

[18] Buckley DS, Crow T R, Nauertz E A, Schulz K E. Influence of skid trails and haul roads on understory plant richness and composition in managed
forest landscapes in Upper Michigan, USA. Forest Ecology and Management, 2003, 175(1/3) : 509-520.

[19] HELW, FBRK, WHILP KK, 5. VIR A2 EUR MR BARE ) FITE A T ZREPE RS2 M. 0 AR AS2431, 2004, 15(2) :191-194.

[20] Sagar R, Raghubanshi A S, Singh J S. Tree species composition, dispersion and diversity along a disturbance gradient in a dry tropical forest region
of India. Forest Ecology and Management, 2003, 186(1/3): 61-71.

[21]7  de Grandpre L, Bergeron Y. Diversity and stability of understorey communities following disturbance in the southern boreal forest. Journal of
Ecology, 1997, 85(6) . 777-784.

[22]  Gurami D, Arya N, Yadava A, Ram J. Studies on plant biodiversity of pure Pinus roxburghii sarg. forest and mixed pine-oak forest in uttarakhand

http ; //www.ecologica.cn



113 SRAESS A5 AT LI BRMRRE VS S5 MR S5 W P ZAEPEAR O OE 2R 0 11

[23]
[24]
[25]

[26]
[27]
[28]

[29]

[30]

[31]
[32]

Himalaya. New York Science Journal, 2010, 3(8) : 1-5.

White P S. Pattern, process, and natural disturbance in vegetation. The Botanical Review, 1979, 45(3) : 229-299.

Connell J H. Diversity in tropical rain forests and coral reefs. Science, 1978, 199(4335) ; 1302-1310.

Collins S L, Glenn S M, Gibson D J. Experimental analysis of intermediate disturbance and initial floristic composition; decoupling cause and
effect. Ecology, 1995, 76(2) : 486-492.

Mackey R L, Currie D J. The diversity-disturbance relationship: is it generally strong and peaked? Ecology, 2001, 82(12) ; 3479-3492.
Cannon C H, Peart D R, Leighton M. Tree species diversity in commercially logged bornean rainforest. Science, 1998, 281(5381) ; 1366-1368.
Thomas S C, Halpern C B, Falk D A, Liguori D A, Austin K A. Plant diversity in managed forests; understory responses to thinning and
fertilization. Ecological Applications, 1999, 9(3) : 864-879.

SRERT, OO, LU, MPESE, HE, R, sk, BT, RMRIEIT L IX 3 FiMGAT SRR R 2R 2 R O KA.
AR, 2018, 38(13) ; 4684-4693.

TEREME, T57, Wi, RENGN TR BT I BEVE RHIE SR SRR, 1Ol K24, 2014, 32(4) : 355-361.

F&, mBH, AN WRVT I AN TR TS 25 4540 . MAh T EEANSR R, Ml Rha, 2004, 40(6) : 8-12.

gRA, AT, WRIESL, ENER. BT RAKIY))Z B YR 2 A SRR TR R, TRIXAISE, 2011, 28(1); 118-125.

http ; //www.ecologica.cn



