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Interspecific association of different communities in
Taxus cuspidata Sieb. et Zucc. habitat

Wu Xin-Lei, Long Ting, Xu Chao, Liang Yan-Jun, Wei Jian-Li-Min, Li Jing-Wen"

( Beijing Forestry University, Beijing 100083, China)

Abstract. This study investigated the concentrated distribution area of Taxus cuspidata Sieb.
et Zucc. in Duhuangzi forest farm, Wangging County, Jilin Province, China. Based on
variance ratio ( VR), Ochiai index ( Ol), and Spearman rank correlation coefficients, the
interspecific associations of three communities were analyzed, including spruce-fir forest
(community 1), spruce-fir forest (community 2), and birch forest (community 3). Results
showed that the VR values of the three communities were all less than 1, and the main species
in community 3 showed a significant negative correlation, while the other two communities
showed no significant negative correlation. Based on O/, the species with high correlation
(0.6 < O <= 1) in communities 1 and 2 accounted for a higher proportion than that in
community 3. Average Ol between T. cuspidata and major tree species decreased from
community 1 to 3. Based on Spearman rank correlation coefficients, most species showed no
significant correlation. Only the positive and negative correlation ratio of community 1 was
greater than 1. The overall association between species in the spruce-fir forest was relatively
close and stability was high, while the situation in the birch forest showed the opposite pattern.
Key words . Taxus cuspidata; Field regression; Habitat; Interspecific association; Interspeci-
fic correlation
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ZRIb41 S A2 ( Taxus cuspidata Sieb. et Zucc.)
EREFE M TRALX, E5B MK
A2 R R B, F A T4k (Pinus
koraiensis Sieb. et Zucc. ) #iE F 4 H 20 {4
Pk, ARICHRIX 32 T 3 IE KR R, Kkl
UG AR R 2O R O et AR, AL
AN AP TNERATR: N £ - ST 3L B N 11 14 X L A [
BEE DRI R EEEN LB, AR LEE
PR AR . A, AR B S SR R I R
dE—AE N T KA A2 B A B AR BN
Fh#E A4 ¥ (Plant species with extremely small
populations, PSESP) & i {5444 8.2

YER—FhfarEdy, RICAEEMATEST T+
EE, BEEROHET — RIS, WFIH
Fh o R IGE AN . 45 , ABUEFRE IR T
B, MSCH AR TR T HE AR AR
A GAZB ARG, % THILARRETH
ARFRRIE, HAT, AT AR G20 FhRE 4
U AR EE | AR REE R AR Y A
AT TAFSY, S5 RFIIARICL G AR R AT —
EVERNE, TEIRGRETE T, LMK EARZ RSP AT LA
R ARG AP R A A S . SR, BEE R
RmiEAT, AERRERE WS R EAR L, XWARILLL G
RS HEATOIC R B, AR T I AR L 2L O As
FHEAFIEAAAE 22 5, FRTE RS — B2 R s ]
T, EEANEA T, BT R BRI SR
R SR S VR A LA G, Ttk
WG F AR DCHRAE 77, RBIARF R AL
SR AE B R VR T AN RS R, BAEM
IR [RIRE 75 b (8] SC BX AR AF 5 2R U 240 S A2 Fh BE 19 56
#, ARALLGAZERIKE 5 RH -3 M 555 5
HERBARIE

1 #MRERE

1.1 LR
ABEFEAE AL LL G AZ 5 f o0 A 1 75 R AR

TR B T4k & i T, M TR A
ZRRE(43°12'N, 130°36'E), 4k 800 ~1000 m,
Dhlitth Fe bl 3, @i R, AR, 2
TR, ZFELS T, BAMNEK, £
SIET 5°C, 4EHRFK R 500 ~600 mm'™® | %
XN MR E 2, FEH WA RS2
( Abies nephrolepis( Trautv.) Maxim.) . a2
( Picea jezoensis Carr. var. microsperma (Lindl.)
Cheng et L. K. Fu) FIZIFASE, 325 i i) Fp 62 35
LM ( Tilia amurensis Rupr.) . XK ( Betula costa-
ta Trautv.) FIAERSMR ( Acer ukurunduense Trautv.
et Mey.) %,

1.2 BEE#MHIESAE

FETENE EA T M3 i X AR de 40 Gz 4 v
AT DXIGEAT T AR B A, R N SRR
ST, 2 DX 3 L 7R A R R A 20 b ) O B R R
%, BT R, MABRREER NG 28, 455
MARLL B A= AR B, IF 2% AR UK Ik Xk
A BV AR O SR PO B T Heh 3 A A AR
KYEHZ TR R AT 05T, HE I HE O
g,

TE 3 AR AT RIS th &A1 O T, FEr
K/ 20 m x 20 m, 573 WL 4 A~
10 m x 10 m B/NEETT, AN /N D AR A1 i
146mx5mPEARFEITFI 1 ~3m x3m Py
ARETT, IR IR SR Ym, BE
WA | AR RE SR EE S8 P A D SRR T
AWafe = 4 cm) #2s | Hofe , sEimmmm e,
KRR . PREL, P EAE | P38 B 5 A
FARFE T NFAR R PRE, P38 R
B4,
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X2 B IR E R LS, AT LLRIE Y Fh
TERE V5 A0 S8R M 7, & OEE A A
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Table 1 Basic information on three communities
G REVE G Hera I PA JE AR A B
No. Community Longitude and latitude Aspect Canopy density Primary vegetation
No. 1 R KPR Spruce-fir forest 43°12'14.75" N, 130°36'39.2" E [iiiE]4 0.8 [ EAR /NN
No. 2 =Mk Spruce-fir forest 43°12'27.73" N, 130°36'26.92" E % 0.7 [ L AR YN
No. 3 KMERK Birch forest 43°12'28.31" N, 130°36'17.12" E 7R 0.5 [i] P 2T A R
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Table 2 Summary of main tree species

s HAh
No. Tree species
1 RILLL T2 Taxus cuspidata Sieb. et Zucc.
2 R& 12 Abies nephrolepis (Trautv.) Maxim.
3 1EMEB Acer ukurunduense Trautv. et Mey.
4 HHEM Acer tegmentosum Maxim.
5 XK Betula costata Trautv.
6 faf 7k Picea jezoensis Carr. var. microsperma
(Lindl.) Cheng et L. K. Fu
7 M Tilia amurensis Rupr.
8 218 Pinus koraiensis Siebold et Zuccarini
9 4% Populus koreana Rehd.
10 1% Populus davidiana Dode.
11 Zntar Ulimus laciniata (Trautv.) Mayr.
12 K V&M Larix olgensis Henry.

1.4 BRBREMH

FET 11 SR IO 25 P AR BB 7 rh IR i) ) G IR
P, TRV RO R R B B, Y B ARER 2
AR, HETE BRI 0 e, W B T Y
FHEAEHWEL, BEEb T EOEaTh i, BRIREs
ALK A Schiuter 2 19 7 25 L% (VR) k%

R AR AR R, B
T
ni
Pi:ﬁ (2)
5= $P(1-P) (3)
o (V&
sT_(Nj;<n ) (4)
VF?—8$ 5
- (5)

K. PR i B R, ni AR
MAFE B, N R, SREDFM
EREE, T ONFEH jN I AR, ¢ R L
IR R 8, 2 VR = 1 ISR B ]
TR, VAR > 1 BB RVR R IESCE, 1M VR <
1N IR A R R OCHE, WESS RS E W
HATRER (W = VRXN), M x2.(N) < W<
X2os(N) BE, B b f] B MK R B 5 Bk,

E| Xg.os( N) < W 5§ Xg_gs( N) > W, Pykhia)
(LSTE- SN
1.5 FhEIXEKE

YT 8] 4 25 18] 53 A 78— R EE ] L) s iy e ]
MOCHRFRRE, MM DYIFIOSCHRFE RS R =iy, BTl
oL A A A — S X, AR — R, R
2 x 2 5K (3R 3) LIt WA AERE T P B
AL

£3 2x2FBR
Table 3 Contingency table (2 x 2)

M#h B Species B

FPAE ANIFAE
Existence  Non-existence
. pezin a b
YIFP A Species A Rt . d
. Fhka, b, c Ml d WREFITEHE, na REFNFE

YFR A FI B R TEE .

Notes: a, b, ¢, and d represent number of quadrats. For
example, a stands for number of quadrats with both
species A and B.

i O 48 Bk T 53 4 Rl 1a) A 16 45 e i 120
BERAE A3 PR A R Ta] B ARk 3 RN AR
B, ARSI (€ 2) P RBUE TS T, A
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ol = a (6)
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MIRZEFE Bk ) 1, U B AP 1 G AR
A
1.6 FhiEtEx

Spearman FRAHIC R ELREE 2 IL )l (8] %) 4
CPERRRE U A FH RIS 3 BUAE [R]— A4 5 v )
PR SMAREGE AT 0T, S 2 BRI A A Bk
et , FARALNRBATITE,
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P KTERETT I Z BB, R (1, k) WA SECH
(=1, 11, M r, (1, k) >0 8, FREYFE E A
K, B (1, k) <Oy, REIYFE GG,

FIHT Excel 2016 B R+ E2E(E, HrpEC4S
FZE VR, FPEICHAER A R 3.6.2 H Spaa pR%f
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2.1 FEEEODFR

TEEAE—E R L] LU RIS rh b 2 Bl
RO, 3R M RS A WLk 4, W
MR RS E S w3 SRR
HXUHE S OE 3, RICL GAZTE = AR REE 1 HPsk
W%, MIENMEMEEE 8RR (R5) .

2.2 AEEEERBMRELE

T RIS A a R L3R 6, 3 I REVR Ik
SERBO/NT A, LIRS 3B YA () SR
e, Hoh XUMEMR 2 B) 52 1 25 60 OG0, O
R IR 2
2.3 A EEEEEHFFHE KB

Ol 8 CRT H T4 R Y Fh (8] 09 OCHR BE . 43 Hr 46
WRI, ZAREAREEE 1 YR Of f8 5 £ 2 4

FI7E[ 0.4, 0.6 )FI[ 0.6, 1 )L T, =¥
MEEVE 2 T OI48807E] 0, 0.4 ) FI[ 0.6, 1) Pt
TR P Ll e, T RHEAREE 3 P Rl a] Of 48 £ 7
[0,0.4 )M [ 0.6, 1)mHEPHeENE(E
7). FEIANREET, KA E S FEMF A F
P RREBE 4y 1k 0.64 . 0.56 F10.46, 2 IAKIK
IR AR, E RS AR X 50% DA REIK R
1111 %, fRERZE AT il i O b F+- 3] 33.33 %
(%£8).
2.4 ARBEEERMTHEHEXE
FEARARM Y B Spearman FEAH & R %L 3%
9, TERBRIMEETE 1w, 35 A B 35 IE AH S Fh
TG FXS, ik 7.14 %, 16 3 MRETE R .
B FHBEVE 1 IE SO E R 115, i A
AR IE OB LB/ N T 1, RILA B2 S5
RERRIE] AR RBULEE 10, RAETERZEIBNT,

* 4 AEBENUMHEZESHR
Table 4 Species importance value ranking of different communities

i3 HE I Fi HEMH HEP B Fif HEE
Community Order Tree species Importance value Order Tree species Importance value
1 REK 25.41 5 il 2347 9.36
No. 1 2 v 21.74 6 U HE 5.31
3 Kb GE 14.25 7 it 4.42
4 AEAER 11.78 8 FARVN 3.81
1 REH 24.28 6 e #ANsy 1 10.07
2 S8 14.28 7 B 5.29
No. 2 3 i 1 2347 14.20 8 SNEF-I R 3.42
4 AEHE R 11.77 9 FAR/N 3.25
5 AHE 10.10
1 KA 22.27 6 T 6.30
2 e 15.77 7 T 5.72
No. 3 3 TERE 11.54 8 REF 5.19
4 LR A 11.37 9 114 4.21
5 R G 7.02 10 2404y 4.13
* 5 ARBEEFMPRILISZHERRT
Table 5 Population status of Taxus cuspidata in different communities
ek FEJTEL 73 P / om Wi AL / m2/hm? FEAH
Community No. of plots Abundance Average DBH Basal area Importance value
No. 1 9 81 18.70 £ 9.12 7.65 14.25
No. 2 9 44 17.78 + 9.50 3.88 10.07
No. 3 9 26 20.89 + 7.91 2.81 7.02
F 6 AEBEPIEYTENERXEE
Table 6 Overall associations among main species in different communities
i3 RS Ky ge it & X2 I AHE DR R
Community Variance ratio Statistic w x? threshold value Result of measurement
No. 1 0.81 29.04 [23.27,51.00] ENTE SRS
No. 2 0.70 25.19 [23.27,51.00] ENTE SIS
No. 3 0.55 19.95 [23.27,51.00] 3 R
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R7 AEEBEDITERF Ochiai 3581( Of)
Table 7 Ochiai index ( Ol) of main interspecific associations in different communities

—_ < 0/<04 < 0/ <06 06=<0/<1

A

Community RIFXF AW /% RIFXF AL/ % R AT AL/ %

Species pairs Percentage Species pairs Percentage Species pairs Percentage
No. 1 4 14.29 14 50 10 35.71
No. 2 13 36.11 7 19.44 16 44.44
No. 3 15 33.33 23 51.11 7 15.56
* 8 AREBEPFRILLELZSEERT Ochiai #5251 ( O)
Table 8 Ochiai index ( Ol) of Taxus cuspidata and main tree species in different communities
o < 0/ <04 < 0/ <06 06=<0l<1
bt
Commun]’[y *X‘Jﬁ]XﬂL B/ % *ﬁﬁhl B/ % *ﬁﬂ’xrf B/ %
Species pairs Percentage Species pairs Percentage Species pairs Percentage
No. 1 0 0 3 42.86 4 57.14
No. 2 2 25 1 12.50 5 62.50
No. 3 3 33.33 5 55.56 1 11.11
* 9 AREEEDEERT Spearman FRiAX K I
Table 9 Spearman rank correlation coefficients of main tree species in different communities

BETE 1EHE Positive correlation Al 5% Negative correlation

Community P < 0.01 0.01 <P <0.05 P>0.05 P < 0.01 0.01 <P <0.05 P>0.05
No. 1 1(8.57) 1(3.57) 13 (46.43) 0 (0) 1(83.57) 12 (42.86)
No. 2 0 (0) 1(2.78) 12 (33.33) 1(2.78) 0 (0) 22 (61.11)
No. 3 0 (0) 1(2.22) 18 (40.00) 0 (0) 2 (4.44) 24 (53.33)

TE AT SRR, 4555 T AR BT b B4 b

Notes: Number of species is in front of brackets and percentage of species pairs is inside brackets.

£ 10 ARFHEPRILLEL SR Spearman B XK GH TR

Table 10 Spearman rank correlation coefficients between Taxus cuspidata and other species in different communities

i3 YIFh %} Species pairs

Community 12 13 1-4 15 16 17
No. 1 0.27 -0.13 -0.08 0.01 017 0.09
No. 2 0.22 -0.16 -0.22 -0.21 0.41" 0.08
No. 3 0.16 -0.18 0.04 -0.15 0.04 -0.16

1, R4k, 2, Rekz; 3, TR, 4, HIE; 5, K, 6, M iZ; 7, £k,

Notes: 1, Taxus cuspidata Sieb. et Zucc; 2, Abies nephrolepis ( Trautv.) Maxim; 3, Acer ukurunduense Trautv. et Mey; 4, Acer
tegmentosum Maxim; 5, Betula costata Trautv; 6, Picea jezoensis Carr. var. microsperma (Lindl.) Cheng et L. K. Fu; 7, Tilia
amurensis Rupr.
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3 it

PRIK 437 85 BEARAR
3.2 AEIB R E KB L
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3.1 AEBEEFEFHFRILLELMEAR
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TR L LA VS PRI o A BE s, T LT AR AU

MRS, B8 Z N T Ha Y i B RS = 05T
e eIl % ( Vitis baihuashanensis M. S. Kang
et D. Z. Lu) . 2% =#kifF%: ( Begonia jinyunensis C.
| Peng, B. Ding et Q. Wang) Fl g % ( Eleutharr-
hena macrocarpa (Diels) Forman) & #f %302
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T E B R EVA R RS, RIUIZEEE 1Y
T e S5 A G STV SRR, 3X R e T
KHERR 7, 3558 3 A 19 1A% ( Populus davidiana
Dode.) . &#( Populus koreana Rehd.) F1%4 - #iy
(Ulmus laciniata ( Trautv.) Mayr.) 24 54 17—
FE A [R] % At T IS A Ao i il T — 2 A S A
J¥, MRS th P Rl OCIHRARAE S B O AR
PR, Ol 8B &S KRB, 1 SR 2 5
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by SCRRATR I 285 SR 2 B0 A A7 8 i 1 T
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INFERE . MRRBI RN, RILGE SRR
M A AZR R EINEY], [ RELL A2 A3
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