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Abstract; Emmenopterys henryi, an endemic species in China, is one of the grade II rare and endangered plants for the
National Key Conservation. Based on the data collected from sample plots, intra-specific and inter-specific competitions
were analyzed , using the methods of niche and Hegyi’s competition index model for the individual trees. The results showed
that the niche breadth of E. henryi was the greatest in the community. The niche overlaps were in an order of
Cunninghamia lanceolata > Litsea. rubronervia > Lindera glauca > H. miconioides > Camellia cuspidate. There was a
great value of niche overlaps among the species of L. glauca, C. cuspidate and L. rubuonervia with very similar eco-

environment requirements. The results of Hegyi’s competition index model for individual trees indicated that the competition
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intensity increased with the diameter at breast height ( DBH) at early stage, decreased after DBH was greater than 15 cm.
Relationship between the competition index and the base diameter of objective tree conformed closely as a power function.
The competition intensity was in the order of E. henryi > C. lanceolata > H. miconioides > L. rubronervia > L. glauca
> C. cuspidate. The results of the two methods were accordant, for example, the competition in intra-species was more
intense than that in inter-species and the competition between E. henryi and C. lanceolata was the most intense in inter-
species, whilst the competition between E. henryi and C. cuspidate was the least. Therefore, it’s better to integrate the two
methods to study the intra-specific and inter-specific competition. Some favorable eco-environmental measures for artificial

forestry should be developed the forest management.
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MY Z MM RERFERLETEE P RIEFLER, LHXT T B HRY

B R ( Emmenopterys henryi) BPEERL, BENLIKIZHFFREYZ—, h P EREG R EEY, 2T
REERRER T JEREALTEEYE X RNEZMN . B TERNGHER R, Bk K4, B3]
HERTEESRPEY . B, BRAAGERNMPIRED, EBEEPEASUERTY M T AR
PO R BB LR T E, R, X T ARBETERNMRE S LRNBIA TSR
RIE, A0z A4 SA A BEARE KBRS S W EXT KRR ILE RS 5 AR R ERM AR RS X
RGOSR, BT BERRSHE RAERFREFRERRXR, NTTIRIPERMN REEERM ATIRR
WA BRI BER A KRS R G AR AR, P VR R R 5 X R IR B
1 WREHER

KRB BAARY XA THILAR 22 B o, Aab T v il Kk v SR 43, B e VPG (RR g3 A 3 ik
Ti] T VLA8 ST AL BRI , AN ER IS 4R R o] AR JL IR R 1L, F R INARMEIR 1245 m, HUFRAE AT 28°57/05"

~ 29°01'58" N,120°28'05" ~ 120°33'40" E, ZRAP'X BV IFERX ,F£HSRIE 16.1C, 5T 10CH4EY
THEhRIE R S030°C , B A (7 A7) iR %5 28.1°C , & A (1 A4) MR R 3. 7C , BmB R <N 40.6C,
IR - 15.20°C, e 236d AE KK & 1573 mm, BEKDL 3 ~6 AREE" ", Pt K AR
KB FEARH MR SRR IIAR . H SR R AR F 275 MR R SR i R AR ATAR . L3t 7 A 113
FER IR HE M,

2 MRAE

2.1 HEHUEFEAAA

SPRE I B AR X EFRRFRIEST T ZWAERR, BRI X ABERM O HRE , AT 770 , Bt
BIRMRAR, BETRRIT S MR, EXSBERRBE D, Wb mE B —, FRR G m s, K
FIWHEEARREERE . ILEH M ( Lindera glauca) | #2 K ( Cunninghamia lanceolata) | 2R % & 25 ( Camellia
cuspidat) £ k5945 ( Litsea rubuonervia) F1-F 4k ( Heptacodium miconioides) %, BT R ZAFE R Z K4
SFEHEBUN, B S S 3 REIRT 20 m x20 m MRS (4518 1.2.3.4 f15),

Geitid, 0 IR T NARAMY(DBH = 2 cm) B2 BB BT & S IE AL B, [ 40
REFMAARBEE FRRE BEFERRIR(R D). A EEMEIT NGRS RERM(DBH = 5
em) FERXIEOR, M B RIS . DX A L0, MEHE00 8 m BHEE DL B BTG R4 ( DBH
= 2 cm) KR RIX S ARG X RARZ AR, | & WARiC R AR AR, IEBXTRA 25 #.
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F1 ERANAMEEZHERER
Table 1 Locations of populations of E. henryi

=y WE EORBE BiR AR ey 2 i
Plot Slope(°)  Exposure of rock(% ) Altitude (m) Canopy coverage(% ) Type of community

1 30 80 860 85 FH R 2EHK The pure stand of E. henryi

FHRER + K + & FFEHK The mixed stand of
2 35 0 70 80 E. henryi, C. lanceolata and H. miconioides
3 45 20 910 40 FH R 2EHK The pure stand of E. henryi
30 75 740 75 FH R 2EHK The pure stand of E. henryi
5 60 9% 780 45 FH R + A The mixed stand of E. henryi and

Sassafras tzumu

2.2 FARAEATE
AR REERTTRE AT B, =- ;Pi,-lgp,-,-

H, B, O i YR BI AL T 5 S Sy IR R, LAV —FR IR s Py o i WIRPIEE SR j IR S
FHEREEDR,

ERUBEBHHEARN:  NO = Y PP/ /(Y P.Y P

Ref,NO N EBME, P PR i fk7ETIRj _ERREE (ARSI R EEE) .
YR EEME (%) = (HWNEE + HEEE + HE) /3

Hegyi AR EHIBHTE AR N

ﬁ (D,;/D;)

AL ARFIEE 1 8K, ZREFBEE. D, AMEAK i R, L R R ] KRN XA
I SRR ] ZRINEER N ARSF RN, BAETEHEBIN RS ARENRARNTRIE, AEH N5k
] B 3R R R INE 3 BME B R R S E MR Z B R RFRE
3 ZR5g
3.1 ADNVMHR

AP T DA R L8 - R B B8 B R I A EAE DL, R B2 A B TR 2B B M i
RS SHRENSE XA, EBRUAUETREFEIRXR VLR RS R ES MR RELS
FEER e LB mREE BEENE SR,

AR EBEEPEESVREENESMNES L, ARV EEEEEHEYFHE N RREAN AR
DU REE . —ANFPBERY LR SN S0 R PP T AR I & FP B TR A BT, AR AL I /D BUR T Wb 3 35 58
F 2 BT 7 o ) B R S ISR B T RO IR ™ o 3R 2 WA, AR A R A B B R OR, IRiT T

F2 ERARIEHENMPERENESEREE

Table 2 The importance value and niche breadths of E. henryi and its main companion species

I =

Fs  HA EZR{H Importance value &t BT (Bi)
No. Species P, P, P, P, Py Sum Niche breadths

1 FHRW E. henryi 0.753 0.619 0.508 0.193 0.746 2.820 0.824

2 WHK L glauca 0.026 0.059 0.037 0.128 0.000 0.251 0.349

3 L Jk49HE L rubronervia 0.016 0. 021 0. 029 0.073 0. 000 0. 099 0.183

4 K C. ianceolata 0. 000 0. 151 0. 000 0.015 0. 042 0. 208 0.209

5 +tF4E H. miconioides 0. 000 0. 087 0. 000 0. 000 0. 000 0. 087 0.129

6 REFZ C. cuspidata 0.011 0.027 0.024 0.053 0.000 0.115 0.170
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RTHAERT, 208, FEBTERREZRE D LTSRN, B L, 0, RIS N ER
RHEPREBZEMN, I ERBEOF AR EER . MHE AR EERER D, M, S84
AAHB/N, X5 EERE™ W E RS EM AR R S AT B —3K,

FPREIA] A 2 BB W R AR BN R — KR IRE LR A, 72— €2 8 _H 1T 52 B Yy ) Ba & ) IR A
FMERXRPY , BRNFMAMEESMESMENE 3 IR, H#E3 T, BRI SHAEMKESME
BEWF AR > KR > WK > LFHE > REEER, HHAEZHED LARSERMZARNTE
FRABGR, B BRI ETLUES, I RESRMLIREEX 3 N FEAER A ESE B
o WY, X EEHTX 3 MR T IR ZEHE AR, YA AR , XS AR EORIE M
U, AR AR RAR LTI A . FIRE, B ™ S8 IL B/ INER 2 A AT SE 2 R R, 3 0T 85
FFE/NEA 22 ( Magnolia seiboldii ) 1 /U 8 #E ( Dendrobenthamia japonica) , H B A SNV EBEE H., BKkE
2 S RIS B MR ( Quercus aliena var. acuteserrata) FHRE AR AR AR BFFE to 2280 , X HE{BL 57 5 B2 K B9 b A
HEBNEBERK, 750 EARM-CFRNESMNES OB, 0N , EEE TER—HE XM
B A 2 98 R B T | REHY

=3 ERAMNHNEESEES

Table 3 Niche overlaps (NO) between E. henryi and its main companion species

e BN IEI AN 7 AR +TH REFRF
Species E. henryi L. glauca L. rubronervia C. Ianceolata H. miconioides C. cuspidata
BRW E. henryi 1

IIBAM L. glauca 0. 501 1

2T Bk494E L. rubronervia 0.543 0. 965 1

¥R C. ianceolata 0. 604 0. 465 0.247 1

+FA4E H. miconioides 0. 461 0. 399 0. 164 0.959 1

REFBZ C. cuspidata 0.369 0.992 0.954 0.476 0.415 1

3.2 BARFEFHIPIA
3.2.1 WRASEFARRMLE

FEREHLT , BB B RA (B RW) 25 Bk, B/D AR 5. 0 om, B M2 30. 0 cm, P2y Hig 42 0 15. 08
cm; LT EAR 224 B, RARFFEF AR MRERRPDAHATE 10 ~20 cm (R4) . R4 WH, XM XEE
MARBT MR

F4 HNRAMERAHBESH
Table 4 DBH distribution of objective trees and competition trees

MRARE REARE

oA DBH of objective trees(cm) N7y DBH of competition trees( cm) N7y

Item Total Total
2 ~ 10 10 ~ 20 20 ~ 30 2 ~ 10 10 ~ 20 20 ~ 30

#£¥ Tree number 16 5 4 25 152 63 9 224

e ST 51 b 64.0 20.0 16.0 100 67.9 28.1 4.0 100

Percentage( % )

3.2.2 BRRMHNES

ERMPRNESRLRUOE]L FiaR( 1 %:DBH <5cm; 14:5 cm < DBH <10 cm; M%%:10 cm < DBH <
15 em; V4 :15 cm <DBH < 20 cm; V&% :20 ecm < DBH <25 cm; VI %:25 cm <DBH <30 cm) ., HE 1 1]
0,7 R BRI T SR B SERR AR R RN 3G K, TR M2 R T 15 om LUS BB E NB WM. 4Pk
R, XFREGERME SR EYFRER R FRRIGEIIKIX 20 o, FRFTERRER, B H G 2a H 4a T
LR 1K, BRWELEA RMAG T RUTFELE L, BTHEM L 1la BARIRARME; F 7 /8 L8
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U T A RRAS T, BN ERRE R ELAREHE" . FRMGAENBREE, BHAL LT
IR W RERE . T RBEOV IR E Va5 B R T ERW N EFHR o R, 55, FR
W — IR A TR BRI, SO RETE A KRR E . FIL, B P4 A ek 2 LA o et
HOLE, SR R B SR OB A S8R B/, B B/ N T B RSB . REE AR O3 R, ORI AR K
ZHMERFFERGKAT , WA Z AR R E LR R, TR REMATT R ZE B RRB, K
R B SRR T AN BB , bR 59 A AT X6 3 K R SR IRE S R B BT , AR BT e T
SR & B AN RS M. TR S5 I _ BB EARMH , TR 2B T RREE
3.2.3 FRWFHEZES

FRWSEHE R FEMZHRERRRIE 2 fra. AE2 TR, EHRENIIF N - FRY > A
> EFHE > KGR > IE > RERR. FRNHAREREREHER TR ERRE, 20y
BB TERROIR KT AN, R EEE AU ESETR EERE, JEBEE, RFBREBRK,
Martin 2 Br5r B, E—E R M T A HMEROYH T ENIREFRAR SR THE RS, HHARES
BRI T2 PR, A — MU SRR RE RO KOF AT R R ™ i BB RGE RIS —Fh R,
PR Dy BRER A HI R 1 b P 3 P T 0B 1 18] 3 5 58 R, o SR PN 3 4 DR T 18] 3 <, DA T T LAARE 2 b ]
",

0.35 0.16 -
>
= 030 - 0.14 |-
g S
€ 025 | z 012 |-
%'S 0.20 | W E 010 [
e O .
&2 015 - F5 008
= b=
L ERCATS i : 0.06 |
S 004 |
§ 0.05 —|I| g
© 0 1 | | | | ) 0.02 - |_'|:|
I nom WV VI O||4‘5|2|3‘6|
# DBH :
Wt WA Species

Bl HRMMARSRE
Fig. 1 The intra-specific competition intensity of E. henry

B2 HFRWMMEZSFRE
Fig.2 The inter-specific competition intensity of E. henry

3.2.3 EHBEEXNGRBMECR KNSR

MARETES BB S Z B R R HL , IR/ R A R B VAR ] 2 T B B A 16 BB 7 B W 11K
&5, PSRRI/ TE R R B, B R AERNEAR T, B, AR EE TR
AHMIRMFEF ISR R EIL VBRI L8, KPR B X R R R R R L (E 3) .

2 700 z 80
£ 60| = 1117514631 g 70l o y = 1772509033
e R?=0.7921 = oo R= 08317
mE sof wE OOF
il g 501
2 40p B3
g g 40}
B S 30 i £
Tg 2 o 30
EE 20 F L
2 g 20
£ror 7 1of
0 ' £ o0 . ‘ ,
-0 10 20 30 = 7 10 2 E”
Wote DEH Wiz DBH

B3 RHEHSHRAMEKE RS

Fig.3 Model and model parameters of competition index ( CI ) and DBH of objective tree

A R PR BRI T &R R AR R R (R S5) . BNGREN, FRMFN S
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53R B REXT RARMRRI R RIE/N , ZER KT 25 om UGS , R BRETUA KR, XFEHTERMNELEKE
B, RN, OEAL T RECIRES, 8 T HRIFEF =0, 5 R ER R AR AR TS, TP BARRE R
EMMERET , AR SR EERN AR EFABEES B CEFRNERZH, HEABAER,
RATEFRABEWS I RAYE R Hit, EE R KR ER, R —E A T, R T
H A& BB AR MR I EE X o MR B R BRI, R BECSEHT , 4R B 4 BOATE R T AR AE K Bl —
BB (KT 25 em LUF) R Z 2 A B BRI, TAREX — R, S S BN EHE R KRB,

£5 ERAMA HEESEES HARBERELEN
Table 5 Model prediction of intra-specific and inter-specific competition intensity among E. henryi

24 Diameter class(cm)

I H Item

1~5 5~10 10 ~15 15~20 20 ~25 25~30 30 ~35 35 ~40
%%Wﬂ’lj‘] . 29.243 5.861 2.776 1.697 1.175 0.876 0.686 0.556
Intra-specific of E. henryi
FRIHE 7.743 2.870 1.809 1.335 1.064 0.887 0.714 0.632

Inter-specific of E. henryi

4 4Hig

HYEEE S ERAEREYRER JESMFEN ERRRZ —, B, Y8 A FE 2 S MR
— B RS T IO Y A K AR SRR O I o AR A IR R 35 SR 35 Bl ST R P A
PRI TE SRR, I BRIk MBI A —E B A M  SE 48 BOR R A K - 25 B S 1 0 ) B9 58 5
JE BR SN VR S B AR SE SR A, AR T , 758 T SR 48 RO a7 A AR, 39 (L AAR 23 BEARAR AR Ay
AR, BT RIS MRS, HI, MRFENHBRARZFIREEEBN, BRI EFEER
AT BRLEF o AN R YR EREE BT B A R ] SR SR Z ] B K
MRARGERFAZBEEEFRR, ERHFH R T S MR SE M. BRI ITEHES AR KRR
I RIRIE RS PHEEY Ko

A ziE X PR T LA R I ER S ERRP X WA ERN RS FRARBTHR,. &
REY, IR TENPIRSRREHBERE— B AN R FR TR S MR F XUEFRE-EARZ
Bl FE R, LA B R -REERZ TS &/, BRI BN R A —E WA, Bk, #ERN
RSP RXARMPIET , MK S PA T FEEAME S HEREUNRBHEES KR, A5 ELE
FRWNTLARE, O TR E R RLE— A BRI A7 IR, DB AR AP R , A BB
RIGE ) H W
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