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FEE R ( Clematis acerifolia) 9 RATILRFAA HE) , (AR /D B A3 A0 Z 80, FoAE AR R0 32 B 2 35 FBUR 3 T 09 v B 56
o AR SCHE XRG4S 5y B P WA A8 A SRR R 2 EE T I ) SRR b R A | LAY b B B A S AR S TR AR X 45 )
RSO TERE A S ESAASOARCEI T T 207, ST SRR 3 M AR 7R 2 e R OLEEAT T 1AL, 45 SRR T A i
M ILiE SR 14 8L 15 8 17 FAEY , BEVE DR 2 s o 187 B0 Bk 2 SEAE R 40 TR A i b v (9 FE B AR K, oS Al D b Ao
Aty oy B BB AR AT 5 FE IS N IT A Al b B SRR S ) A S T B B R (B, = 6.264) , BB Z5 4828 ( Spiraea dasyantha) IRZ
(B;=5.144) [ HAWFR BN Bra PR 2 i 136 AFioe i AE R 22 ES(Q,=1) HEHEEERE (0.5<Q,<1) MEERE
K (Q,,<0.5) BTN HL 5143 1A 8.09% 16.91% 1 75.00% , 4= A 52 ML (C, = 1) ARIFEEERT (0.5<C, < 1) FAR IR BE
AR (C,<0.5) BYFIRT LA 5350 h 8.09% .5.88% Fil 86.03% , KA 41 Fh 22 18] A2 75 o7 1 5 2 FE FIRH LU PE AR AL T B AR AK T 5 k-
L8 5 HAY R B 16 DX 62.50% ) Floxt A= 25 0 B B R AR (Q,,<0.5) , 81.25% 1A T e A= 25 37 A B 1 2 B A A1
(€, <0.5) , WL HEVE P A5 o [ e 0 50RI 43 ] ) S 4 e SR TR, BV 50 AR, BT R 2R T 7 A0 A A B H AR IR D AR X 22
A AR SCHFIR R R AE S 00 7 ik T LA S BB AR B ) A A A RS e & KU DAk i — o ik

SRR AL DR AR R T T AR S A A T S AR A AL

Species niche of Clematis acerifolia Maxim. community
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Abstract: Clemaiis acerifolia is a rare and scattered endemic plants in Taihang Mountain, and its living conditions are
highly concerned by scholars and local governments. Based on the investigation of typical sample plots of Clematis acerifolia
community newly discovered in Huluyu Valley of Yixian County, Hebei Province, this paper quantitatively analyzed the
niche breadth, niche overlap and niche similarity of each species, and evaluated the survival safety status of Clematis
acerifolia taking the species importance value as the niche measurement index. The results showed that 17 species belonging
to 15 genera and 14 families were recorded in the survey plots, and the species composition of the community was simple.
Clematis acerifolia had the largest important value in most of the survey plots and occupied a dominant position, while other
species were relatively low. Among all species in the community, the niche breadth of Clemaiis acerifolia was the largest

(B,=6.264) , Spiraea dasyantha was the second (B, =15.144), and other species were smaller, which showed that the
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adaptability to the environment and the ability to use resources of Clematis acerifolia were stronger than other plants. Among
the 136 species pairs composed of all species, 8.09% of which had niche overlap value @, =1, 16.91% of which had niche
overlap value 0.5, <1, 75.00% of which had niche overlap value Q,<0.5, the degree of niche overlap between species
was relatively low. Meanwhile, among the 136 species pairs, 8.09% of which had niche similarity C,, =1, 5.88% of which
had niche similarity 0.5=<C, <1, 86.03% of which had niche similarity C,, <0.5, niche similarity value of most species were
at a low level, the degree of niche similarity was also low. For all 16 species pairs composed of Clematis acerifolia and other
species, 62.50% of which had low niche overlap (Q,<0.5), and 81.25% had low niche similarity ( C, <0.5), the degree
of niche overlap and niche similarity between Clematis acerifolia and other species was relatively low, too. Niche analysis
indicated that the competition among species in the community was mild and the community was relatively stable, the living
condition of Clematis acerifolia was relatively safe and it could adapt to the special cliff environment of Huluyu Valley. This
study shows that niche analysis can be used as a method to evaluate the survival status and safety risk of rare and

endangered species.

Key Words: niche; Clematis acerifolia; important values; niche breadth; niche overlap; niche similarity
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BRI BR R 3 ( Clematis acerifolia) 36 HBMRLE B 24 R HEARMY) , 16 K3EW , L 2R ER AL R
AL AEAF S E BB R 43 A S PR BR T AT LA, A8 5T T3k 38 6 Ab (FHALFTHA AL RS 38 25 2%
s Wbl ALK AT ALK FEALIEIE 55 | A AE LI AOK BT T 560E) |, BRIl X 9 &b (B B LT T
NV E WK IE E R AALVIEHR I A TR IA R USRS DR R ) L
PROKE 2 4b (B =3 MR EHE) TR BV I & BZAEY) , A T K Ll Yy e BRI BE | 2R R
SR RS R 8 H R LR B ATk 2 1 ) i el 1 A PR 3R 56 [ b B ( Parthenocissus quinquefolia ( L.)
Planch) F9 B, 2 4 & BB R ZE B A F IR BT 2R SEAE IR 7 B0 > A B i
B AN AT — R B A ) 1 BRI R E R I TR AR AR AR I N 4 28
HALFEAT TRV O IZAE Y RGO E AT, R o A AL TR T 2R A0 - a8t G2 8 X Ao Ak 2 52 1o
& ZREME RS S5 A0 1) AR SRR KT 2% G R o 17 SR TR ST, 6 T B 2 AR 258 T 1 A
R T2 H . AW ST 2 A A 0 Bl b DAY Rh S BB AR A A AT S AE b, X R A B 4 A T
WAL Ty BB I i 45 W 2 BE b AR BREGERE VS TR IRl i A2 2 EA T TS, DU B Rk 2 A A5 AR
FPFG BRI SR A I

1 REHER

W5 XA AL E T 5 B £ @Bk AR X, P AR AR 39°28723.47"— 39°32/21.34"N, 115°27'19.98"—
115°26'34.57"E , J& KA7 1Lt AR 1L DX, % X R T B8 iy KRl 22 WA i 250 B R 2 WD
W, EEHIREZW, kETHRAIGLAFMELET, VR X 2SR R 13.5C, IHX 24 SR A
9.4°C, &4 7 A iRdm, 1 AR EAR, Rl oL T, S = 41.6°C Al -21.4°C, &4EREK S
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8 1 PEAND 25 B2k 35 ( Clematis acerifolia Maxim. ) BEVS MR A= B ALHITSY 3451

B2, 7 A 8 ARZ AFERIEK N 544.8 mm, 5T DR N 47 B, i 30 32 8 oh 380 7 0 2 9 e il =238
R, FE 78 g e LS AT A K2 5k SRRAAR, PION N LR 5 BEBE U , P T #0223 EE RE | FERE LA
LRI JE I BREE Y T2 AR RPREE DN F2 08 A 1 i 28 9 A8 AR i ) JEG PR SRV R A 120—530 m,

/

2 WRFGE

2.1 FEHLERR KR

BRI R 2 SETE 0 P I T A e R D RE - SR BEHR 501, I 2020 4F 3 A F AU BRGGE T AR TT IR, X HAE
PR 430 Y R B A SR A T A5 A, 2020 4F 6 H AR SR UORE Ty i | e % 7 HRA i X bl ek S A
AT IR FET IR E R 1 mx] m WAS L IR A 4 AR (/INFETT ) rb o B AL 0 o R A AR B 0 R 55
B RIS O SR b N R TR B B 1) 3B B B RV ) B RS AR N P, SRR A A (1) 33 m?
(I1)100 m* ()50 m* (V)25 m* (V)50 m* (V)25 m* (VI)9 m®, FEHLEEAMELLILF 1.

R1 HEHERER

Table 1 Basic conditions of sample zones

Bt ZLhE 273 i e Yed ®E
Sample plot Longitude and latitude Altitude/m Slope aspect Slope/ (°) Slope position Coverage/ %
I 39°32'6.79"N, 115°26'33.49"E 425 > P 90 T 5.69
I 39°31'53"N, 115°26'39.91"E 392 3k 90 RN )3 27.25
111 39°31'42.69"N, 115°26'53.76"E 363 14 90 LN 17.50
v 39°31'38.22"N, 115°26'51.50"E 367 SRR 90 N P73 18.00
v 39°31716.67"N, 115°27'10.40"E 340 SRl 90 N3 6.00
VI 39°30'26.05"N, 115°26'48.64"E 270 3% 90 N )3 22.00
VIl 39°29"12.18"N, 115°26'49.02"E 205 145 90 R 24.90

2.2 SRR KA T
BAFEHAE AN [R]85 GEVRCRES | 300 3 A5 A A o 1) B A, Xof AR A0 B B A A3 28 AR A A5 AV AH AR
P L BIEAT A A3 A ARG SR R
2.2.1  HEEENE
A RENS St BE I A A A, T DL A 26 3k M A R A B TP ) O RVE R
HEEN,
THEH = (AR B R X 35 B + A X AR ) /3
AFXE 25 B = SRR R BT YRR BRI X 100%
AR 35 B = S 35 R/ T D 55 B fTx 100%
AR ATRE = 4 A B/ T A5 0 b AR BE X 100%
2.2.2 AR TE R E
% Levins(1968) BRI S A R R A S T TN
B - 1
e
i FoRPR j FORE A FERAL (FEdh) | r FORBEIRALE(FEHLE) o BoWIIRD @ A S ALTERE, P W)
Fiv i 2657 j AN GEURAL T Y B BHE 5 A SR AL A R EEAEZ AN LB, Py =n, /N, 0 RN AR jBETR
PP EEAE N, = Xn,, Xn, WW0Fh A8 A SR T S 2 AL
223 ABNESE
SR Pianka" ™" FEECM s Wb ] 14 AR S S TEARUN
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Yokb o SRk EEEZ ARG, PSP TR EARIE, P PR R AR S ALY
2.2.4  HEEAAHRIE HLAG)
A ZSOARLE Lo BiIFs 2 AR R R A AR U AR, Ha A ok

C,=1- 1/22 P, -P,]

A, C s Yl L SR kAR S AR LU, BABUEIER [ 0,1 ] 5 Ax0h HAb A b5 LA K PSS P
WHE I RFEAESNEE
2.3 HdlEoadr
£ Excel 2013 HBHR A, IETH AT RSB R A T A i B AR A S A A S E A
A= S AR FE A

3 HBREHS

31 YrRhdls % A
HEEE R AR Y PP AEREE T A AL AR T — A 2R S VRO 3545, W RERS S M Fp FE A1 v b 9 DI SR
JE L R G (3 2) TR SERETS 7 AR P 17 MR YR T 14 B 15 R f4E 12

R2 WHSRAEREESWHEEE

Table 2 Improtant value of each species in Clematis acerifolia community

HFh FZH Important value At

Species 1 I m v \Y VI VI Total
1 51.637 25.577 61.947 23.107 52.917 44.373 29.273 288.831
2 9.613 9.263 13.607 11.527 24.893 10.553 79.456
3 4.937 11.040 33.067 49.044
4 1.993 3.723 3.377 9.093
5 2.167 9.263 13.607 21.250 3.853 50.140
6 3.983 31.590 19.697 19.873 75.143
7 6.680 12.770 14.307 33.757
8 7.147 12.223 10.267 22.867 52.504
9 11.757 11.757
10 15.057 15.057
11 9.263 9.263
12 4.487 4.487
13 3.573 3.573
14 4.453 4.453
15 6.663 6.663
16 3.470 3.470
17 3.293 3.293

PUR %% LW FhFIEEHB 2 5 A 7E species and sample plot number sequence not change in thereinafter; 1. MR 2k k3% Clematis acerifolia ;2. 98B 554k
% Spiraea dasyantha;3. KAT #E # Scirpus schansiensis; 4. W 2 /K Leptodermis oblonga; 5. 31 % Vitex negundo var. hetrophyla; 6. i #R % Oresitrophe
rupifraga ; 7./MH Platycladus orientalis ;8. 5iH Cotinus coggygria var. cinerea ;9. 4 [KAK >% Indigofera bungeana ;10./NW fRZE Rhamnus parvifolia;11.46 )L
T3k Leptopus chinensis; 12. /NI Fraxinus sogdiana ;13.5R2F Rhamnus davurica Pall. ; 14.48 15 B2 Rhamnus arguta Maxim ; 15. 302557 3E3% Ivelris
sonchifolia; 16. 384 H1T Viola yedoensis ;17 3EFNEL Bothriospermum chinens, 1 1 L. IV |V  VIFIVIA 50 A0 2R R ERETR 7 R0 5
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8 1 PEAND 25 B2k 35 ( Clematis acerifolia Maxim. ) BEVS MR A= B ALHITSY 3453

TrHEAAE YA 5 FhREAKY) , v WU FP AL (a7 B, AT R AR E AR A 5 R 37 15 7, 7 A 2
ANREML R RS A, 7E 7 AR SRR, 288,831, i i MR E EAE Y 41.26% ,7 ASFEHL A ) F
25 Y E A IR TR R A | ELA R b e BB R PP A — 2, B A Bk S T v A ] o 7
Yy R 2H SRR i AT EAFTEA 22 5 BRI R AR AR AR rP G AR b oy X DA Ao
32 ESNITERE

A AL TE B SRR A R IE T AR AR B G UR BRI, T DL A R PR B R R R OO, A A
AL T I, X PR AR LA R )3 N RE T, 1T ATE A0 R FH IR e B R R D A W R Y 2R 2 5
JE(B,) W4 3, HEHE N 17 AW B 2k 2 2R 80 S B R, o 6.264 s HUGR B 22, LR B0 S8 FE |
1 5.144; 38 %% ( Vitex negundo var. hetrophyla) | ¥& ¥ ( Cotinus coggygria var. cinerea) . 1 # B ( Oresitrophe
rupifraga) T2 A ( Leptodermis oblonga ) FIMN A ( Platycladus orientalis ) 1A= 2557 v B b F v 55 K, 43 31
3.388.,3.326,3.143 2.828 Fl 2.763 ; KATHEHL (Scirpus schansiensis) 4= 2501 FEREREAE , y 1.940; HoA Yy FhAE 2507
Yo BEME N 1, SEREAE /), AT T7E BT AT A e b A H B 19K

WP B A 25 T SR, TR AL R B i/ | B I AR, R 2 R AR T2 AR A B IR A R Y
BT, BAT BRI T 687, MR LA S 4 AR 0459, AR SO AR % o AR 25007 56 BE T T3 85 SR T AR ety
TRV A B R 2R3 5 A BB T AGE N PR SR | AR [ROK 2% (Indigofera bungeana) /N R ZE ( Rhamnus parvifolia) %5 %
BRI AR S TERE /N AR MG T TR

RI WHREKEFEZYMESMEE

Table 3 Niche breadth of each species in Clematis acerifolia community

A P P P P P P P ,
1 0.032 0.008 0.046 0.006 0.034 0.024 0.010 6.264
2 0.000 0.015 0.014 0.029 0.021 0.098 0.018 5.144
3 0.010 0.000 0.000 0.000 0.000 0.051 0.455 1.940
4 0.048 0.167 0.000 0.000 0.000 0.000 0.138 2.828
5 0.002 0.000 0.034 0.074 0.180 0.000 0.006 3.388
6 0.003 0.177 0.000 0.000 0.000 0.069 0.070 3.143
7 0.039 0.143 0.000 0.000 0.180 0.000 0.000 2.763
8 0.190 0.054 0.038 0.190 0.000 0.000 0.000 3.326
9 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000

10 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000
11 0.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000
12 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000
13 1.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
14 1.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
15 1.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
16 1.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000
17 1.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000

P2 P% PY P PL PLAL PL ORI B e vs e T IT VI LIV V| VIV 45 9 b 26 B A L0 477

33 ABNEEREE

BRI ER L ERE IS S A R AE S AL E SN OISR 4, RBFA N 17 DR ALY 136 DX 52 H &
(Qu=1)FIFXTA 114, o5 SXTEY 8.09% ; £ B S FB L E R (0.5<Q,<1) FFXIA 23 4>, i BT
16.91% ; 4= 25 AT AL (0<Q,<0.5) FIFINT A 58 4>, (5 BT 42.65% 3 4= B e 2 A EE(Q,=0)
BIFPXTA 44 A5 BB 32.35% , B TFREE T Q,<0.5 FIFPATEL 9 1R 35 75.00% , 3 BH KA Fb x4 245
07 T B R P AT, W b ) 5 4 AR A X B AIG, AE S 52 A T B R T R, 4 RS 4t B T TR — A (R
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1), %R b BT 7 2 BE B B R P 0 v, B e o i) Sy e P38, e T B S 10 A /IR 5 JH b AR b 119 A 35 2%
PEANTR), JF DA — e 56 U K 43 55 P B3R A e (AR A 35 4 vh 43 A 1 SO AR A R BGR 21 12 TR id =
BRSO S SO i T AR B 2R A B R R R B 4—7 A RSO S SRR AR, Wb ) 5 4 A2
WA,

FETE o R 5 A BT A A 2 (R AR S A AE R R AR BE W &, 5 HAA FI IR L 16 4> Fhoxid v
10 ANFOGT ) A 2540 B B R AR (0<Q,,<0.5) |, 5 BRI BT 62.50% ,6 AFt (405l bl 4k k35 5 5B 55
2855 5% AR AR AT 8 LT Sk Leptopus chinensis #8 RLAIFIXT) A S0 EESRE K E (0.5<0,<
1), B 37.50% , i KA R 0.781( 5 90 B 55 2 A5 n B FP T ) | S Bt Bk 4 3 3 A | 5 A )
i A S R BRI, R RISE 4 AN UEN BEVR S5 BN TR E

R4 HHEREREEIVHESKNES

Table 4 Niche overlap value of each species in Clematis acerifolia community

Siﬁeis 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 0.781 0.422 0.476 0.712 0.505 0.610 0.556 0.200 0.200 0.537 0.222 0.447 0.447 0.447 0.447 0.447
2 0.506 0.377 0.583 0.676 0.404 0.519 0.388 0.388 0.264 0.274 0.000 0.000 0.000 0.000  0.000
3 0.638 0.144 0.599 0.046 0.035 0.000 0.000 0.000 0.000 0.140 0.140 0.140 0.140 0.140
4 0.118 0.841 0.554 0.384 0.000 0.000 0.000 0.689 0.369 0.369 0.369 0.369 0.369
5 0.074 0.576 0.538 0.500 0.500 0.340 0.000 0.080 0.080 0.080 0.080 0.080
6 0.499 0.340 0.000 0.000 0.000 0.745 0.094 0.094 0.094 0.094 0.094
7 0.349 0.000 0.000 0.000 0.629 0.329 0.329 0.329 0.329 0.329
8 0.794 0.794 0.357 0.425 0.248 0.248 0.248 0.248 0.248
9 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

10 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000 0.000
13 1.000 1.000 1.000  1.000
14 1.000 1.000  1.000
15 1.000  1.000
16 1.000

3.4 ASAARRIE B

A= ST AR BT LS WA A A R O U B AR DL P R R B R R S TR A5 W o A S AR L5115
BLULFE 5,17 RS 136 ARt ARSI S ML C, = 1) BFEA 114, 5 EXTE 8.09% ; 475
LA B (0.5<C, < 1) FIRISTA 8 A, i BT HAY 5.88% ; A= ZS i A L 441 (0<C,, <0.5) B Fh
XA 73 A4, 5 EKHEAY 53.68% ; A S SE AL C, = 0) BIFNXT A 44 A, 5 BT R 32.35% , B TRETS
€, <0.5 WP XL L1915 ik 86.03% , ELITAS WA b Xt 22 [ AR P-4 A 0.223 ) S it HS KA ot A= 25407
AFRURR BE AR, X BRBE WE U ) B SR A AR 22 57, Wb [ 5 4 2 P AR X AT

FETE B R R 5 A T b Z T AR S AR 8], 5 AR RO 8 16 AR H 13 AP
He SR UPE R R (0<C,<0.5) , (5 MR ER ) 81.25% ,3 AFPAT (MM 2k £ 00 9 5 5L B S5 46 45 I 4
BT A FPXT ) B A ST AR R FR B (0.5<C, <1), 43 3149 0.685,0.568 1 0.501, (5 & Fh % 50
18.75% , J Wt P B A 2 355 THE 446 K3 o 1) 400 o 22 i) A 25 AR A1, %o W 0 0 ) T A7 A 22 5 AL
] T 4 R LA
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8 1 PEAND 25 B2k 35 ( Clematis acerifolia Maxim. ) BEVS MR A= B ALHITSY 3455

RS5 BHSKEERESWIESCCBECIEL

Table 5 Niche proportional similarity of each species in Clematis acerifolia community

Sf/ijis 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 0.685 0.356 0.369 0.568 0.397 0.451 0.501 0.080 0.080 0.214 0.089 0.179 0.179 0.179 0.179 0.179
2 0.358 0.254 0.510 0.516 0.266 0.409 0.171 0.171 0.117 0.121 0.000 0.000 0.000 0.000  0.000
3 0.472 0.120 0.543 0.101 0.101 0.000 0.000 0.000 0.000 0.101 0.101 0.101 0.101 0.101
4 0.120 0.727 0.576 0.369 0.000 0.000 0.000 0.409 0.219 0.219 0.219 0.219 0.219
5 0.120 0.467 0.499 0.271 0.271 0.185 0.000 0.043 0.043 0.043 0.043 0.043
6 0.431 0.286 0.000 0.000 0.000 0.420 0.053 0.053 0.053 0.053 0.053
7 0.369 0.000 0.000 0.000 0.378 0.198 0.198 0.198 0.198 0.198
8 0.436 0.436 0.196 0.233 0.136 0.136 0.136 0.136  0.136
9 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000 0.000
13 1.000 1.000 1.000 1.000
14 1.000 1.000 1.000
15 1.000 1.000
16 1.000
4 it

4.1 BRI TR VR A A T BE AR

T EE AN A A T8 BEAS AT LA S e R A A v 0 b 5 FVE P A AR R A A B S B
{ELIAIRA F e B D AEE (0 AR X E B RN L AR B 17 A 27 W B e A ko A 58 0 A R FH B T X B 5%
X PR A A R T (I A A B AR P R R R 07, 40 )k 288.831 1 6.264 , S H A E
AT FERERR f“ﬂﬁ,ﬁ\iﬁﬁr‘mmrﬁﬁﬁﬁﬁ R BEIRRE e, b TR th i R Sy ZEREVR O T AL T
BN , HAWY) R TEAS [RIRE b J S B HE 7 A N AR ] A2 2507 58 BEAIR T Bk e 3

L R R R A e A Ly N B 7/ s S 8 [ R A e VA 3 M S £ S S 2 i a7/ 7 A N by N A A 2
PN L 577 NI (12 S VA -2 L a7 N4 NP 1 B O I R = R A NG 3577 NS o VA0 5= | UV N R 52 NI
et T AN S e A A T B A ME— R 3R MR T W, X — B G2 5 W b 4 3 A AR ) T A 1 S I
ABE YA, ARBEE W RR A S TR R S B A DA SO, 5 A A A B IR A B o ek,
AL TE BRI BRI 2 RN 9 T 5 4 48 o A TR UR A B i 22, A A TE B i/ AR EROR 2= /i B3R 4E L
TSR BT — AN IR, X S ARE R Bk P RS A AL
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