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Interspecific segregation in Elaeagnus mollis communities

ZHANG Yin-Bo', ZHANG Feng’” (1. zabémary of Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of Science , Beijing
100093 ;2. School of Life Science and Technology , Shanxi University , Taiyuan 030006, China ) . Acta Ecologica Sinica ,2006,26(3) ;737 ~ 742,

Abstract: Elaeagnus mollis is an endemic tree species in China and is ranked the second-class for protection of rare and
endangered plants. It grows in a form of large shrub or dwarf tree and its distribution in China is restricted in Shanxi and Shaanxi
provinces, and mostly in the south of Luuliang Mountains and west of Zhongtiao Mountains of Shanxi. Community of E. mollis is
one of the typical vegetation types in the hills and lower-mountains of southern Shanxi.

Interspecific relationship is an important factor affecting community composition, structure, function and dynamics. In order
to understand the role of interspecific segregation in E. mollis communities, we investigated 31 quadrats of E. mollis
communities in field, and drew a distribution map for all shrubs whose basal diameter is greater than 1em. The nearest neighbors
of each individual were obtained by using the nearest neighbor’ s method. The interspecific segregation was studied with an N x N
nearest-neighbor contingency table and a 2 x 2 nearest-neighbor contingency sub-table.

The result of interspecific segregation indicated that most of the species-pairs are randomly segregated (80.94% ), some
species-pairs are positively segregated (18.78% ), and only a few species-pairs are negatively segregated (0.28% ). Negative
segregation may occur between a few dwarf shrubs that have similar habitat requirements, which are mostly companion species in
communities. Intensive interspecific competition may result in random or uniform distribution, therefore, such species-pairs are apt
to be negatively segregated. Large individuals that are dominant or constructive species in communities tend to be positively

segregated with other large arbors, due to their strong capacity in adaptation and competition. The constellation diagrams showed
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clearly the difference of interspecific segregation among the various species.

In addition, we introduced a new concept the overall segregation. The overall segregated pattern in all species in the
communities was studied by y* test based on the N x N nearest-neighbor contingency table. The result showed that 38 species in
study overlap in distribution and are characterized by overall non-segregation.

Key words: interspecific segregation; nearest-neighbor’ s analysis; N x N nearest-neighbor contingency table; xz-test;

constellation diagram; Elaeagnus mollis
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BRAREREY

B A 4 B X —HE R Pielou B B4R MR 10, ERAIRBRBAM BRI ZEIFHBEY, &
MABEL, ES5MHAXKBEXMER, BEXARFTMELEK, BEUSE | MHENESE 2 MK
B4R IR B ERM . THA AR ANE R TRE S AERE M EXRY, fEsETURES
B(F ANMEFE SR B ARESE) R (Fh AMEE 58 B MEBS ) REFHEA AR (FEHLELSE) , X
SEBEAUETHESEREERAEKD. IBHBURETHIMNNBRESEXRZ EH, FIMER
VT 4R 1K 3 B (nearest neighbor relationship) 4 4 #E &L Fl A MEAMBRIE SRR A BN F A N EKBRIESR
PREF B BOME R B AMERBIE SR AR R A BB B MK BIE SR ERM B BME,

ENAEXMEIXFOTR EERLM B, #E 28R OHE, UL/ EERT B S5 T HETK
HEAT I AL B OB SE  MATT Fh ] 4 B 5 A AR AR R (8] 0 % B HEAT T M7 . B AN M KB RA X R A
RO RE-4h i 2 (8 S - MRk 2 A B R TR E RN TEYMBEHNTRORLD, FiEoEAHR
XNFHRFHEHELER BEANSHERFEERE L,

# 5 J8 4 ( Elaeagnus mollis) R E —SB MW A RPHEY, XA T LUEMPEMRSL, LLILTEB WL
BT ALUTRSARNED, A BARBHNBENRBIASESTEXREY HEMALENS
PP BB R B ARRATRD K ST U R R RS SRR,
A B R IBIEAPIRERE N x N BB RSB AR BRBN T, B H BB SR, FR T LS R
TR AR BAR P HE S HBE LB B REHAIT . WA BRI BB RRH
HRREYM RSB RBRNF T,

1 HRAE
1.1 AENHERE

HRBMWERERAMN AREABPMEA. EMNFEEFERTE, EERKERLERNWEMEL
X, BUBHIE A PRI Ry S 1 4R K 780 ~ 1400m,

RBRALERNHR AR TFERLUARMTRILTTEOMLERK, 4% 110°36' ~ 111°56'E,
34°52" ~ 36°05'N, LA S AR O B RE RO R AR A0 B VR , 2 1L 7Y B RE R IR A VR o e MR A L R XA R
BRAZ —, BRBNERENSAXE TREW LRESMBEX, B X R R T 5B & oA
o KAETHTR S~ 12°C, BEMN 160 ~ 180d, 4E 4T K 450 ~ 550mm, 6 ~ 9 I HMEA R &5 &4 15% %
H. TERBEFLUBBELAELRFRLEEEFHB B LY,

1.2 BU¥

2002 F 7 AELTRBE 2T H PREESMAT TR, XBET 31 MEH (5mx 5m), iTREMH

TTAAER(ER zlem) KRS FE EE RH LR, V),
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k®: ] KR % R MW (Elacagnus mollis ) I 3% i Fh (8] 43 25 739

ELHRETFER 2 lom WEASHER, BEETE—MHE DB, RSN B E 45 KHIEFRE MK
HIBE R, B G iR E B — AR A SR 7E A8 n B B 48 I B K B 2045 1,
1.3 BRSO

FERAE N 31 MRET TR T 38 My, 801 MEEK, 703 M FiNt. EAGEPIEE - MEKA T
RHEE,AREBEEHES M ENBEESEERIBEEME .
1.3.1 Nx NEEPETIEKEFE Pielou T 541 B F0 8] 288 89 5 B 35 B (coefficient of segregation ) TTHE A (§)
BT —FEYMZEN 2x 2 FIBERY (F 1), de Jong BN EARBEEHATPE LREHRN, RET
N x N P8k & R FE BBy B (Subtable method)'™ ATHREYHMBEOHRIE, FEERGQERE TP
HIM TR AME, AL REVLIEE, 4 Pielou 8 2 x 2 RIL AT R AT R, AT BB —4 N x N BE4BA

FIBR R (R 2) , AT HH B E T BB (£ 3) .
%1 2x2BIEHETIRR
Table I 2 x 2 nearest-neighbor contingency table

B2 NxNRIESETIRX
Table 2 N x N nearest-neighbor contingency table

ERIMEY Base plant ik B 3T 484k Nearest neighbor
A B Base plant  #1S5, #2s, 38, - FkS, Hit Total
BIES A fu Saa Sun + fm 1S, ny ny i3 niy fi
Ky B fu Sas Sag + frp 28, nn ny 2 nig fa
Saa + fan Sou + fan N=fu +fin + fou + fop : ”
fusHAMEHROESERA A O ERSE The mmber of  TKS M e A
Mt Total S, S S w5 N

species A whose nearest neighbor is species A; fa, : P B K BY 3031 48 6%
2 A )R A 5 3£ The number of species B whose nearest neighbor is
species A fyg 0 A T RRI BT 4B R R B 4914 89 45 % The number
of species A whose nearest neighbor is species B; fug : f B > 9 8 35 45
ARF B KB % The number of species B whose nearest neighbor is
species B; N: A f1fh B 4K 2 # The total number of both species A

and species B

1.3.2 BESEK2x2FIBRERHOME HTHEHN
i, BB LR Nx NIIBRER,BBIXTH  FM;j 82

K:#35 B Y5 8 The number of species in the plots; n; : f i M &
RIBIE BB j RN EB BB The individual number of species i
whose nearest neighbor is an individual of species j; N ¥ PN B & Mk iy
A The number of all the individuals; f; : # { B % The individuals
number of species i; S;: RA#p i 2 BT 5 & A9 N K The individual

number of species i as nearest neighbor plams

B3 2x2RMENETIRRR
Table 3 2 x 2 nearest-neighbor contingency sub-table

i BT 4B 4E Nearest neighbor
x2 5“@%&%(% 3) o Base plant T i Species S; P j Species §; St Total
1.3.3 MESBEEE FEitE S BIEHET, Pielou tA ™  Species 5, 0y ng mi + g
v s 2 _  j Species S; n;; n; ng + ny
N2 ABETHHETLUAIES ¢ RR (= TS e

DERE fo M XERTEEFRMTENNEHE,
MR T — B s it AR

N,(n; + n;) _ 2(nyn; - ngny) (1)
(ni + ng)(ng + ny) + (ny + n)(ny + n) — (ng + ng)(ny + ny) + (o + ny) (g + my)

de Jong STER R EARVEMF B LB, RB Nx NFIBERREBRFE WA AEEN © Bk
BANK™, XB,RAT Pelou M2 BHECRITBMEM I ERE.

SEER SHETAT - 1R+ 1 Z0,% n, = n; =03 B n; = n; #0 B, WELR U FE7E R BB SRAS,
SEBB/ME -1, BNIFHEERKWTEMATE; Y n,=n =0HH n, =0y 20 B, MR ER N BFHA
BFIEAMEMA, S ZERKE+ 1, BN PHEEBRKXTTERKIES B X nny = nyn, B, S =0, BN FE2H
PLEESE . {BR Pielou HRAW S WEIHRBFE . EABEHTELARX P, WRBE o, HET 0, AL
n, M4 0,001, X B MR T LABY Ik AKX (DB 0 47, T HE L ARRS. HiERARICENEE
W TR, BN ESEMRE S BERREREN S HMTEREMX RS BMME: H0.7<S<1 A
BRI ESE, Y - 1< S< - 0.7 WA HASEEF A YHBIE FRIEFE, M -0.7< 5<0.7 W FBEIFIE

F& XA L The meanings of letters as above

§=1-
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4B dE LAY S O BEALI 4R Fh X . MBI B T AR E RS % RERNA S - RERFAENIEHR
B EZ ARSI SRR AR FEEFRR TR S ROETFAMELR, 4
ROINRBZFR S T ERBE IR, FHETHE-BTR.
1.3.4 NxNFMAMNSEAEHEE ULNPHRARHNBEAFHRYHZENSE ST HEFLE
A RERFAEYHZAMNSERE, EARFHRYROSERRE RETHEPHAEUMHAEAKNIHEE
EAREXE—AFEE, HTRR Nx N HT@aBEn, RE—MeREPRHOQRTE—NA ¢
RIEXE N x N BRIEABRFIBRFEITAN, WEHE AR Z MM Ed, SRTERTHERMEM, B
FRTEEZMRAIIENRE,

(IR H, WEFEFMNLENE H, WA NAREEH.

Q)N x N BIESPERFIBK RN o RE,HHAKXR:

T. S.
T, = .;,

7 R ®

MFE x> yios, 164 H, B2 H, ANFTERMARLTIEMN. MR ¥’ < xo0s, BX H, 384 H, N
WHRAEMRLENH,

2 &R
2.1 FFPMHEKIBEER

FEISENGRTAEER (B DERR, SRR ELH  BEARRASB; WRR A RN EFEREL,
MR REEVLMESE . B TABRRXRAEARRE , bz RK T HERR/DEINRK, B LUBA Y ETT
EBREFNRSY EEPRERD SO EHEZRPNESR,

HEIAMEFNIEER > lom B, 33T 38 %0, 703 AR, Hop BEE MR EF 0@ R R
BT A BRI A B, Xt 38 AR EAT RN L AL, B S R X 4 B8 O BLA R LRI 4y AT
Giit, BRGR EBEE T REVLELSBAR X (5 KRB B (80.94% ), IE 4> B Fh St 54> (18.78 % ) , A 4 B Fb Xt 4R 2>
(0.289%)(F4),

HE IR, FESEERERZBEE~TE ® 4 SRR 38 4 Fhovh () 4 0 2E B RY LE B
ﬁo ﬁgﬁ%ﬁ’ﬁﬂ@ﬁmw\ﬁﬁ% ‘ﬁﬁi \@éﬁ%% Table 4 Proportion for various kinds of interspecific segregation of 38
SR GHEMHB RIS B SRAFGAMA, = TS ik 2R ——
EHET AREL FBEES AR SHEWMALETE  Positive sgregation Negative segregation Random segregation
AE TAELYRHROSHERE LEERHY SKE 132 %4 23 569 X1

18.78% 0.28% 80.94%
WS SHEYRBEILI ., Fin, RSEKEA
FRASTE AR A ST, B 48 55 — Fh B0 A 378 2tk 485 [F) B B9 28 5 TF. 43 18 AR R ok G 7 33 P B R B, Wt 4R 58 —
B A A B 4B R RR B D s BE VLB SR RO FP Xt R B TR = HE R4, KM X R LR E X  EAHEN . &4
R RS R ROR AT, B4 EABE RN RS RREBENREFHRERM, SN0 EMEST R, %
B, T ARKENEMESFE LR BEFESERFSE. RERYENYHERBE TN —BELE
B, XA RN, B, R MR E BT R , B Ui R o 0 8] 35 568 © 4 T AR 20 55 4 A Ok 40 R A
W, EHREAR A,
2.2 FiAMMZRAINEE LB

Xt 38 x 38 FUBKRHAT y° KU, ERN: 9" =4784.6.6  df =37 x37=1369

AFREMEHTFM P BRE df =45, BRATSHER * BT, RHNE 38 M2 H £
BHELELE.,

(2)
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M df = 45, y20s = 61.65, y20 = 69.96, W, > >

Xé.m ®
FIEMER H,, BR B, AABAMMRRLES
R, WRLRR FTRIIN 38 MR EMREA LR g
LEASHHRE AL LBHEOLEABRARS g
TR 5 B B |
3 it ‘
REXRERSEGEFAAESOE AL © @ W\
B3 7 O BFIC , B 05 % WL I R R 40 7 2625 1 - 0 ® Q‘é/ ®
E%F, T MBS L AL R R E 29 ® o "0
BB AR . FhIFDSH B IR 18] S5 0640 2 F 17 % R 1 BF @ ® @
S, MARATRRA DHOSE S5 %R, KA @ ®
AFYHEZR FHERIIRHEFOER, BR,FE i%gg;t;ﬁ;i&rx:ggsggft?:n
BB ST (X B0 0 ] B B A B 45 2 K A
A5 R E R, B 2 IS S ER, B BRI R 38 R R I 0 A

%ﬁ'—;ﬁjc JNF I‘Ej it H{Jﬁénﬁl tbﬁj( , ﬁlﬁ Emﬂjl‘ﬂ %@éﬁ Fig.1 Constellation diagrams of interspecific segregation of 38 species with
EIZAREAEARA™, HASHRTRGHA ;Hljz;::ﬁm":l;;ﬂ:z&; lants with different numbers in
WaEZFE LRI RO ERE, T AR R E 5 Fig.1 are as followings: D 38 & 7 # Eiaeagnus mollis; @ R ¥ T
PR OR A SRR, BY LA BE B O R, IR O B R A Ostryapsis davidianas QBWT Cotinus coggygria var. pubescens ; @ Bk 7 3
FFR/DFIERA RS, T AR RBEE D EI % vitumun schensianum; ® ¥ M E Rosa santhing; @ 7 A Abelia
ZHRIMZHEXE, biflora ;s (DILFWME Quercus liaotungensis ; ®@ =R ER Y Spiraea rilobata

MAAESHENESTRENMAL, ERER QKEHF Coto-neaster acu:zfolim;@ﬁﬁ- Forsyth.ia su.spense;@):@.ﬁﬁﬁ
RE R p ¥ A R B 0 T4 BB — TR AL, IE 5 B U 7 Sageretia paucicostata ; B & Vitex negundo var. heterophylla ; @ /N BT B
RERFAREMN THMEFSHEE M IBFMET R % Ruomnus pariolias @ & R 4 Sophora siciifolias ® % 75 5 B F
%%ﬁ’*ﬁ o l‘iﬁ%ﬁ?@ﬂ‘ﬁiﬁ ,ﬂ‘lﬂfﬂﬂ‘l‘ﬁﬂﬁ%u& E ?ﬁ Lespedeza floribunda ; @ BB AL Cynolossum zeylanicum ; @ M fb Celtis
BHERRSER A BN, IEXMEREYE koraiensis s @ BR ¥ Zizyphus jujuba var. spinosa ; @ ] W] 32 4E Wikstroemia
BB EARILD RRET RIS JARA i O o B8 08
WA, BT RABENE MBXREBTRE, R 0 v e D 68 Lonie
ﬁ%mﬁ%ﬁﬁﬁﬁb“” o LGB R AR VR, BEAL maackii } @ /NS EAG Carpius turczaniowii var. stipulata ; B /NEE Berberis
BESRAP Y i LB, BT BAXR D, AT BRI W D . @ 4 9 F Elocogrus umbellase; @ /4 8 # 8 )L Caragana
HA#EMRNERCLEEILERENNE, B microphylas ® W #  Armeniaca wulgaris var.ansu; @ £ L T &
FIXRATFAMHE, 05 B MRt SLRO SR 1R 15 Coorear mudflorss @A Platyeodis rieals
Pielou'” B & A — 5, /

R REN, T EEAMEEERROYR C/NEA) R 5B, BB R T 5 7] g 2L
RIS HFENTERANASERES ., HARUER, KEAZRAESREESH, FIERE N ERRRME A
B4R B E— /MO AEE T AT RN AR A KM,

HRMEAS BN F LT ETRESRAFIRRY BESEESE R K FEE . B4 TEYH
BEMBTT, Nx N BIEBHFIBEREREEEFR LB IS EXRNEN TG REMER, TH, OF
F R WA E SRR R LR EA B R E SRR T BERAETHAEZRSEXE. 5

sbIEXE N x N BGESHFIBENGETRELES, 2RERA ¢ REFRE T 2EFIROZE -HRE,
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