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Intraspecific and interspecific competition intensity of Parrotia subaequalis in different habi-
tats from Wanfoshan Nature Reserve, Anhui Province. ZHANG Guang-fu'*, YAO Rui',
JIANG Yue-gian®, CHEN Fu-cheng’, ZHANG Wen-yan® (' College of Life Sciences, Nanjing
Normal University, Jiangsu Key Laboratory of Biodiversity and Biotechnology, Nanjing 210023,
China; > Zhongbei College, Nanjing Normal University, Nanjing 210023, China).

Abstract; The intraspecific and interspecific competition intensities of rare and endangered tree
Parrotia subaequalis in Wanfoshan Nature Reserve, Anhui Province, were quantitatively analyzed
with Hegyi single-tree competition index model. Meanwhile, for the same tree species from a cer-
tain forest community, its competition intensity in two different habitats (hillside and valley) was
also discussed. The results showed that the main competitive intensity of the P. subaequalis popu-
lation came from interspecific competition, and the value was 240.6, which accounted for 69.3%
of the total. The competition intensity of intraspecific and interspecific competition with P. subae-
qualis followed the order of P. subaequalis > Celtis biondii > Cyclobalanopsis glauca > Pistacia
chinensis> Celiis sinensis > Liquidambar formosana > Machilus leptophylla. Notably, individual
number of P. subaequalis and intensity of intraspecific and interspecific competition were different
between the two habitats. The number of trees of P. subaequalis in hillside (178) was more than
that in valley (only 65) ; both intraspecific and interspecific competition intensity in hillside was
stronger than in valley. The competition intensity of this species in the small size class (4.0 cm<
DBH<8.0 cm) was the strongest both in hillside and in valley. There was a significant negative
correlation between the whole forest competition intensity and the DBH of objective trees ( CI=
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AD"). The competition intensity of P. subaequalis declined with increasing DBH, and the stress

was more intense for trees with DBH less than 16 ¢m. In addition, it is suggested that the compe-

tition intensity in different habitats may be probably different for a certain tree species in forest

communities.

Key words: Parrotia subaequalis; intraspecific competition ; interspecific competition; competi-

tion index; habitat.
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Fig.1 Distribution of Parrotia subaequalis plots in Wanfo-
shan Nature Reserve
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2.1 XWEARHEAARH

ARUAE TR I LT A XS RO 44 Bk, e/ NRAE
4.30 cm, fx KMi42 J9 30.88 em, FHHii2H 9.65
em, TG AT 55 Fh 849 #k, FEHAEHN 6 m HFL
113.04 m® (I FE R 97 3 BERRXT R A 38 4 K 19
B BT A B X ARG L (1), Hodh

F1 WERABREBHINESRINZESFERE
Table 1 DBH distribution and competition intensity of
Parrotia subaequalis

[t PRE TR g BT G
(cm) WA i M (%) R HEL
4~8 9 11 20 45.46 229.205 11.460
8~12 9 6 15 34.09 89.095 5.940
12~16 1 3 4 9.09 14.884 3.721
16~20 1 3 4 9.09 11.865 2.966
>20 0 1 1 2.27 2.138 2.138
A1t 20 24 44 100.00 347.186
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RGBT 5 09 LUl i i,y 45.46% , BEAE AT

AL RN, HBRESARRORITR 500 2 et somposifion of compefive frec and fhe
LRI , /IR % ) B 52 5 10 B9 P ORCON
3 N 4 arrotia subaequalis K . .

2.2 BORIGR I SFIT LS A S e
J . y .. N Y eltts brondu . . .
ﬁf#jﬁﬁg LU%E%*E}EJ*EP Vq‘ﬂ%gjﬁgﬁ 106.589, H WX Cyclobalanopsis glauca 80 942 6.581 26.323 3

H R T A SR BE (B AR N 5 RN 8] 58 0 B Z M) B stk prstacia chinensis 52 612 8081 19872 4

30.70% ; FhIRI e 4 am FE N 240.598 , (5 B TE R EE AT AR Celiis sinensis 51601 7755  19.604 5

69.30% ( %:3 2) . E% E{J%%‘ g%g %Hﬁ‘% E/(J 2 /f%g , WA Liquidambar formosana 20 236 11477 17.778 6

NS N N . N NS " , W Machilus leptophylla 44 518 8.792 12.610

PAIHRLRME 35 R B (PR, SRy Mokl oy ! !

T ke L 25 /\12[3/\ %ﬁ‘ i/l“ NN ¥ Dalbergia hupeana 26 3.06 5.803 10.650 8

SRR PR i e b, FLAS R S5 B 53 HOAH B Zelkova schneideriana 24 283 7.0 8451 9

iﬁ_@ ° $FEEA% Litsea coreana 18 212 7.123 8.227 10
glﬁ?ﬁﬁ%ﬁ%ﬁ%&ﬁ%ﬁiﬁﬂ Hﬂb , *EF P':] ﬂlﬁ' |\E|j AEJNK Alangium chinense 13 1.53 8.558 7.315 11

L8 B 2 R T R A , 25 T E 38 W 0/ (r= z;};wminghamia lanceolata 15 1.77 12.181 6.795 12

e . i Emmenopterys henryi 7 0.82 11.520 6.136 13

— B = = 14 Y

0.99, P: 0.05) f Ja, AL EEE - ’EE k> 16 1 B2 4% Quercus variabilis 6 071 18913 5678 14

cm ETJ- s Kﬁ%ﬁp Ij\j R%ﬁ%ﬁ IEﬂ Rt’&l"- s ﬂ/l\’ﬁéﬁ E/‘J 4 B8 Fortunearia sinensis 23 271 4.992 4551 15

FERREC R E b Horp BRZEMFAY 1Bk, o P ARE U Fravinus chinensis 11130 7763 379 16

%}Eﬁ\%&(243) E(J 0.41% ,EHEIJEE%T@{X 33 Hi’ 5%%‘ 4544 Phoebe sheareri 10  1.18 5.213 3.119 17

jijE%E%Tﬁ)aﬁ ( 604) B/‘J 5.46% i EYQL’\ ’ ?JE%%%‘EE WFEM Toxicodendron succedaneum 7 0.82 4.997 2922 18

e AL s . I Castanea seguinii 6 071 13.217 2870 19

RN S RAREGS16 em W ARBAGOFINTE g i glauca 16 1.88 5061 2561 20

FPEEANR 0.379 ;M S XT R AL <16 em B, HFD #4 Photinia sermidata 12 141 5345 2445 2l

N 3w A 80k 106.21, 7] WWRTH /N TR &, M54 KA Cinnamomum japonicum 30035 9549 2369 22

7'(%‘:( g& >16 cm , %E éé 1:@ E"J ﬁp I‘Eﬂ %: % EFE‘ ;g& I%,\ %n j—] &% Platycarya strobilacea 3 0.35 10.345 1.850 23

WL £1. Rhododendron simsii 5 059 4.647 1.590 24
Mz s GAY < N S (R T

32.480, M XPRAAENR <16 em I, i I 5 5 F6 45 163 Morus cathayana 4 047 7846 1447 25

208.118, Hij# B#/NTJE# (1=-3.814,P<0.01) , B4 Ailanthus aliissima 30035 14324 1405 26
RN R SE G BRAZ e AR KNI SE M S Carpinus rurczaninowii 8 094 10.54 13712 27

A ,ﬁ:%ﬁ%jﬁﬂgﬁ%ﬁ%( %= 3). A TA e fh Y F# Symplocos paniculata 3035 9.667 1.191 28

H1~2 Bk A TACSOR s SR Y A T8 %45 WA Mallotus japonicus 5 059 8.626 1.042 29

— . N o b e vk o4 eI Styrax confusa 5 059 6.939 0.983 30

mﬁﬂgﬁ%ﬁ%ﬁ ’ R‘%:‘FEI R&j\j 106.588 ’ /‘{Aj\j/% g$ MM Maclura tricuspidata 5 059 8817 0923 31

A, SE AR RN 43.843 TT R ILARZEMG IR N B E #5900 2k Phyllanthus wrinaria 5059 5411 0702 32

A A R[] B9 5 S 0 PR AR O O AR 2 Mg > 25 5 AN > SFREPEIBE Juglans mandshurica 4047 4615 0692 33

TR > B 7 A S FMA S AR 7 > - A TS Acer elegantulum 3035 5719 0.474 34

T Deutzia ningpoensis 3035 4.102 0413 35
xR2 WEABLEEHK FHEZSHEE HAth 20 Tk AR 32 377 6223 8.602 -

Table 2 Intraspecific and interspecific competition intensi- it 849 - - 347187 -

ty of Parrotia subaequalis

R3 THEANTEREARMTSEE

0 me s mw wEmp mge %3 FRUESTFRSRA AL

5 S 1 B BRI JE B0 AT VA A IR TR R L3 ] bR
PR w0 A SO MR AT R AR A, 2 A
12-16 s 0an s a2 0o LIBA 53 SIBEREXT R 20 1 24 HR . LR TR
16-20 10379 0379 17 1703 1.002 ZEME LA 178 B, WA A A B T AR SR 65 &
>20 0 0 0 16 15447 0.965 (F4) ,WIFWEEZS 113 8, 0] Wl ok 55 4R 2k
ait U3 106589 — 604 240598 - WA %,
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x4 AEEETESFNREEHNESHIMAZEFEE
Table 4 DBH distribution and intraspecific competition in-
tensity of Parrotia subaequalis in different habitats

74 WA 113
(em) W = PHES B w4 VRS
R A R Eip
4~8 56 26262 0.469 160 68.375 0.427
8~12 8 4.925 0.616 14 5.365 0.383
12~16 1 0.862  0.862 3 0387  0.129
16~20 0 0 0 1 0379 0379
>20 0 0 0 0 0 0
#it 65 32.049 - 178 74.506 -

x5 AREETESAEREEBHEUESIAMFMEZTS
R

Table 5 DBH distribution and interspecific competition in-
tensity of non-Parrotia subaequalis in different habitats

4 Rk (L

CON Wt s
4~8 91 36.272 0.374 308 64.444 0.209
8~12 41 29.549 0.721 7 29.778 0.387
12~16 19 31.175 1.470 29 16.049 0.553
16~20 3 6.806 2.269 14 10.227 0.731
>20 5 5.176 1.035 11 10.271 0.934
At 165 108.978 - 439 130.769 -

AFAEST bR TSR AR A AR i
P 5 Rh ) S e B R AR A, B 08, Il AR B AR
ZEMER RPN SE S50 B Ol 74,506, A4 A B R RR 2k Hg
P PN S5 BE Ol 32.049  FiT NG # M £ Al
D L3 A 35T AR T A b N S s B BOR .
UK, L AR 35 0 G2 AR AR 25 g 1) ol 1] 5 4 48 B0
130.769 , 4 AE 85 F o0 108.978, B & Wil B K Fia
X FEH LM A 55 B 20 A T I 1) o ] B R
BR(FES) . AN, PRI AESE T YR /MEH (4 ems
DBH<8 cm) 4R 2 g T It A9 Fh 9 | 8] 35 5+ 5 2
SN
2.4 WG S TE PR I 2R SR

FRMRHE I8 A ) 5 S B8 ) 32 B Z Fh 3R 52
e, AL 4G A P AR R BR TR AR ST P
AR A SR EE AN, A W 2R R A A B R X
R ARG NPOR 0= Z -2 PO N IFEEIPS
FAEATRHAA (S5 R R WL 8 5, M A
AR R P 19 58 S P8 5505 X AR 12 22 [ 40T
Behy , Horp R pR A B KOk B 2 A
R K (F6), MEHERREER, ]I CI=
AD" . Hh CI a5 3880, D X LA N4% A B
ORISR, LR AR L AR TR X X 5 K
B LRSS T AR LY X4

ARt GG HSE P HR B M C R AT b, 25
BB IR R I AT | Bl X R AN
(EIOE: NItk 1§ @I BT SRV IO B N R 3 1)
F£<16 em I 52 3 A58 40 BB 5 X G AR AR 2 Afg iy
#£>16 cm I} SEFHREER/N(E 2)

ZERTI , T A T R 2838 B S 3 K- T
DI 300 L b iy ] i 35 s B8 (R 7) , B
R A, RN AR M 288K, 5 48 HUBU
5 A R R 058 4 TR0/ XA > 16
cm I, 2 B0 25 M B s X9 2 < 16 om
I, 52 3 10 36 ik BE OR35S ) A 45 2R — 2K
(£2),

Brus

20} - »=88.125x7"
R’=0.433

®15f

o

&

#R1of

4 6 8 10 12 14 16 18 20
Hi%2 (cm)

y=68.353x7"*
R’=0.591

[ ] »=68.060x""*

20 R’=0.484

w15k
=

&
#R10f
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H# (cm)

B2 MNRABPEBRESHINZRHEHXR
Fig.2 Relationship between DBH of objective tree Parrotia
subaequalis and competition index of the stand
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Table 6 Parameters of regressive model between CI and DBH of objective trees
il R R R SRR HREEHMERIA

A B R? i EM A R? i F A B R? M
CI=A+BxD 14.005 -0.618 0.294 P<0.001 8.635 -0.347 0.160 P<0.001 5.023 -0.243 0.134 P<0.05
CI=A+BInD 24.631 =7.715 0.378 P<0.001 14.245 -4.142 0.182 P<0.001 9.528 -3.174 0.182 P<0.001
CI=AD" 68.06 -1.104 0.484 P<0.001 22.276 -0.812 0.186 P<0.001 19.426 -1.271 0.193 P<0.001

x7 REEMNA FEESEEESNRAREHEE TN
Table 7 Model prediction of interspecific and intraspecific
competition intensity and DBH

Wtz WAL WAL WAL
(em) BAMIY PR b A
4~8 10.792 5.672 3.726
8~12 5.617 3.539 2.471
12~16 3.784 2.653 1.585
16~20 2.840 2.150 1.388
20~24 2.265 1.822 1.059
24~28 1.878 1.588 0.984
303 #

3.1 WY HRERARNTES LR

ARBFFELE R R, LROTT L H AR X B
WG A AR 2B A 1Y) 5 4 TR Ty R B R [ Aha], B A iR
YERRT BB, X 32 2 5% A e B 55 IX 380 9 43
MEA R EF R A DA e, X—H4 s
ZMAEAR FRE 2 KA RS EBTE Y
TPy o 5 4R 0 55 A AR AR, o [ A 4, 20105 2%
SR 2013 /AR 2015) o Bk, S4R
iRl LN Ok L B S ) Nl R S N
ANRE AR 3 A 55 T A A o 5 JHG 5 4 R X
B, I ARG R SE AR B XS R M A i
PIE R B PRAT 10 5 48 B0 5 X R R A28 1 6
RS RECE R, AR 5 4 He 2 S5 )
GORR AL TR B T B2 mT LA Y B 5 H A%
(AN T3 K, AR 2 g T 52 1 5 4 T 3B s/ N, 58 4
SR IE 5 RARWIRLT G y=68.06x " M FEHRBOC R,
3.2 OR[EVASE AR FR P R E e o i

AN AR BT AR A (0 B AR i ol PN 5 R ) 5
iR AR W 22 5, RN AR AR Y
WA B 2 T4, JEE ISR T ARSI
Py SFpEIE AR R TINR(F4.£5), C
FWFFE R R A X KA AR BT SR Bk, 32
B4 T 500 m LUT 3 LA K A BHL (Yue et al.
2006;Li et al.,2015) . ARWFFREEREH, SHA4E
FEARLE , W3 A= 45T 04 s b v 23 A 6 R 288 A 450 ot

FXF 2 T im0 52 G R DR, XA RE 5
AL KRN 7 A AR S MR
MEE R I B W AR AR G, X 5 X RITAMRS
FEE R L DAV A A B2 25T 18 43 A it PR 2
(FR/N D345, 1997 i R ALAE, 2005) , Ak, RAETE
PR ABE SR T AR ZE A IR Y 5 4 T 28 220k
B AP R SE S (EZ P 1Y 3 S8 R A — e Y
Zedto TEINAESE T BRI 2 2058 G R b 22
AR 2R AR LA F X 4R B ( Fortunearia sinen-
sis) SEREAY) ARV AR BT AR Mg 1Y) 2238 ff
it BN AR My A T X SR

PRI, % T 03 A T AN ) A B 2R B0 v B BB A A
TEWFIEILRE T R N 5 (8] 5 4 0 B2 I, 3275 &
AR AR RS [R) T 23 0 R AT JBORE . DUAR 2 A Sy 451
A TEA R A oA, BT DA R T Aa W Fh R 1Y
AYARYEI AE— s B bR DLk S B — A 8 T A
AR TE SRR, PRI AE B AR T R R AR R
AR AR S I (EBRARAE T AR ) 1 3 4 0 ANAY
BN FREE R R 11 2, [ i 32 21 A ) PR 3R A 52
HROT RIBEFE R BRARRE 7 v B 2 AR 46 s o,
P RAE 32 S5 92 PR ER B Al 0 A8 58 42— 3L
(Kusbach et al.,2015) , {HZRMFEEHE 1 [F] — ) Ff
A S5 AN [ L8 4 0 AR AT REAN [, 1715 A [ A= 455 T A
MR N 5 BRI S R/ N B — B A T Tk — 20
T,
3.3 XHARZEAMEREE A SR L

Xof 3l L1 20 A A R 7 A o [ S 4 1 A T
Z 1A 55 ff 849 bR, B ARFIAET R RY5E 4 A
FRSEAFAE—E 1 28 57, (HJR L B35 A 818y
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