ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
immomes 5328 £28 202F 1A (FAT)
B X

IR ERFRE B F S HBF SRR BOEALLG oeeoes T B, A, B, % (333)
PE KRG £ AL R YA GG R T e T &, xR, FEE, % (343)
IR SRR P B Fo AT ZAP B T AT A A EAG B A HAL -overeeeeeeeeees FHEZ, X B, X E, % (351)
BRI AN TR AR E R FEAE BAK, & % (361)
B RKGEFRERZ G AP FHENRILEL e Vil ’%{{%}g’%%ﬁg,% (371)
R IA P 2R XAKIU AT JR G Z) My B T L5 B T of) oo evvmernneemnrenneeieiins shot b Ak, JH %, % (380)
AR R A T KR DURR A om0 BB e RER, ¥ EA, /%%, % (386)
KPP G AR IRT AEA E IR TR e WHT,RAET B AR, F (394)
JUMR TR T SEAGFEARAR T wvevrrrrrr e ?K/%%,%T:ﬁi,ﬁﬁ?ﬁ?,% (402)
BBATEN THRIGARE B IRIRAGTG R, wrovrrrrrrerrrrerareeii E/J\}Q(’E ¥, (414)
KA E RBAIRIA A RA LT HAE oo Koo, EHA,ECE, % (421)
R T ALK EAERETAELFAGIRIE e 1B FH FEEa, TA®, % (431)
R AT AR B 5 e R A i BB R AR By oo Mg EEM, B B, F (438)
A2 G B I ACAHLIL G AF 22 R BB R I AE AT woveeeenee e a0 5L, E ALKV, F (448)
W R A BAN ST SR B A AME LR B eeeeeees e Bl EER RS, F (457)
i o e A A5 SO 9 S R ) B T S AR IR Ao R b e AR, R4, BN % (465)
A G At R LS By 0o S R AL F AT e RER T H,HAR, % (472)
53 A 3T I AR & At BAL B ATPase 7 G R woveeerrenernii HEH (483)
KB A AR IR AR B S RS MR e

.......................................................................................... S EME 5L, TR, E (489)
JUMN KB LRI Mn BT TL S BE  eveeeeeeennnnniinniiiir et e e e e P BRI KRR, £ (499)
EEEREA D EMRIFRAE TSR LI ER G Hrh e kR KAZE % (508)
RIS A RN LA LR ABEH Ao LIREG E MM Foey weveeeneeeneens WFF ,ZAL,BRER, % (517)
KB A AR bR S 2 R E ARSI B TAL e K R E AR % (528)
ML Z R A RGP RAR AR RG LIEHACERE e EBEA,FBT, T 1L,% (538)
GENESEF SRR EAE S X ZERIT UL 2 BRI R, RIEE KA, % (548)
R R A P KA LIS AT I IR AL B TR FL eeeeeeeeeeeennannnnnnnenneeeeaeaeaa e X%, B A (557)
oA i B R T R A AR R R B SR e K OB, FEE R, XLFE,F (567)
Wt I T Bl % B AR R R FURACIRIL 0 LI D e F OB, FRHRWY,FE (578)
H 5 AR T IR B 3 R 15 AP AL S FE - veeeernenreeeeeeeeen e BB P R4, (588)
TR A T H LS A By ST RBL A B v 5 eeeneeeneeeeeee e KR, X EAL, TR B, % (595)
TRBEE T 3T €l A4S A B ARSI b A S ARG v oo EFH MBI, T/, % (605)
S RT3 A ST YR IO T3 vt B IR A B - B R H KB ERAG TG0 vevvemmemnn e

.......................................................................................... 75 EE,FE%W%,&?%)XL,% (614)
PRTACHEAL P IR T By R ALAG Ry TR TG B R AE—— ATV A e BRI, BN, B S, (622)
Hh Tk BAe GIS W) B ZEA AT 2 ALAR G vvvvrrereeeersmmmmnnnnninninennen, Wfes B N A (632)
T AR G A A F Y BVOC HeAA E—— A G MH R A ] oeeeeernnnnenn ¥ONE @, E OB E (641)
R R
RRVKDF T ERBEFMED D BIETRFNE e TRERRE RKE FHE,F (650)
KoL) 4R R G AR B B FE T AL vvverreeeeeeeneennnnnninaiieieeaaa e 7k 52 8y XAk A Justin Liu, % (659)

HAFIEARSH . CN 11-2031/Q * 1981 * m # 16 * 330 * zh * P = ¥70.00 * 1510 * 37 *2012-01

ECEEECEEECEECEEEEEEEE

HEE R R WP E Y A 22 B RG22 R RSN A e A ) 4 22 R, A 2 R LR (R AR AT sh Y,
AEATG S IR 1500—3300m 1ME AT LUl ST =g LB bR, 4 R TR SRR, B S g [ TR S o B 2R AR 4k,
REME AR, &2 S FREZHNESORTE, T8, MR B R o8 2
S HNRE,, )& 220 R B ) CHOR Bergfnigdes . B E R —9E SR CITES MsR—9F,

HEREM: BEFEEIR EZEMFE  E-mail; cites. chenjw@ 163. com




5532 B 2 M H N 2 Eie Vol.32,No.2
2012 41 A ACTA ECOLOGICA SINICA Jan. 2012

DOI: 10. 5846/stxb201012171806

TRBHAE XU B ARkl b tr bR . AN [R]85 BE S T K B as ) Jm o PR AR M3 FA iy 7. A= 255441 ,2012,32(2) :0595-0604.
Zhang M J, Liu M S, Xu C,Chi T, Hong C. Spatial pattern responses of Achnatherum splendens to environmental stress in different density levels. Acta
Ecologica Sinica,2012,32(2) :0595-0604.

R R % 4 T 5 1) A 15 x5 A 4

RO R e B R

(1. FERURS: AfRhaaBe, mat 210093;2. miaUfRll R il 22E8e, At 210095)

H}

FEE LT/ A IR A 5 25 TR A Jo B0 7 B AR S, 32 P T b S PR 58 S5 T PR IR ) K2 SR JR R, T T VD - 5%
FERORETE T 63 AN KRR T (3 B BE A X3 AR S A xT FAE ) Th R R IR BEAE /AN R (0—0.5 m) (45 (A1 Jmy #4531 7E 3
v BE 2 (P AR ) B 3 AR AR T GRS IX G Y X A5 1X) | 48 FORRE 45 () S ok S B o I3t (643 A LI
KT ) TR, , BFSE 4G IR B R R S A AT, e R R R e K P X s
DX RS, AN b, R 7 BRI R AR A A R D L IRV e 55 X (6/21) B, M AE S U X (11/21) FIZs ™ X (11/21)
W BRI FEARF BT, 5 4 RERN R 23 (B0 Je o) 8 B prad i mi R[], 7EARR BE AR F T, B 1 RO Rb B 7 e 35 X 2 3K
SRR (4/7) R VE RN AS X AT TRAE A0 5 8 B S T, R R RO IR AE A e LU A1 58 2 DX o 8 X -2 1 DX
ok 2/7,3/7,4/7) ARE TRV S5 a0 2 0 S ARES BERE Dy vh AR 0 A 5 s o 2 AR F T TE S e 450 F B T — A it
U DX e BERE Ty LA T RS O AL AT . VAR L B RS I aa B e PR T, B R ) TR s H
TER BT, B AR LABENL A R 32, AN, 2 FERP R s (B0 J) Bt 5 A0 Ak 3 b i+ SR A P S5 e A6 7 A e
SRR &, T RE SR ARG T - RO R AR R A R o LS TR AK SR R T K DRI, 7 A EOR R A [ A
Ja X FRIE B A R O IO 24 2 B AN R IR 2R

KR K2 s SR AT, AR B aE R BE | Iae A0 B (i

Spatial pattern responses of Achnatherum splendens to environmental stress in

different density levels

ZHANG Mingjuan" >, LIU Maosong""*, XU Chi',CHI Ting' ,HONG Chao'
1 School of Life Sciences Nanjing University 210093, China
2 College of Horticulture Nanjing Agricultural University 210095, China

Abstract: A strong correlation exists between small-scale spatial patterns and intraspecific plant interactions for
Achnatherum splendens (Trin. ) Nevski. K2 point pattern function, a spatial analysis method designed to avoid the effects of
environmental heterogeneity, was applied to analyze the spatial patterns and intraspecific interactions of Achnatherum
splendens on a small scale (within 0.5 m). Sixty-three A. splendens quadrats were established and studied in an arid
community dominated by Elaeagnus angustifolia L. and A. splendens in the northwest China. The quadrats were established
at three density levels in three microenvironmental types and with seven replicates of each. The different responses of A.
splendens were compared based on the three spatial density patterns, low, medium, and high, and three microenvironmental
types, subcanopy, transitional, and open areas. The soil physicochemical properties of electricity conductance, soil organic
matter, and soil bulk density, were measured in the three microenvironments to quantify the environmental stresses. The

results show soil physicochemical stress increased along the subcanopy to transitional area to open area gradient. The
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subcanopy area had relatively low environmental stress as evidenced by low soil electrical conductivity, high soil organic
matter, and low soil bulk density. A. splendens was clumped in only six of the 21 subcanopy quadrats, while in the
transitional and open areas where environmental stress was high A. splendens was clumped in a small majority of the
quadrats (11/21). The high environmental stress areas were defined as areas having high soil electrical conductivity, low
soil organic matter, and high soil bulk density. A. splendens tended to be clumped in areas with increasing environmental
stress along the subcanopy to transitional area to open area gradient. However, the spatial responses of A. splendens to
environmental stress differed at the three density levels. At the low-density level, A. splendens had a clumped distribution
in most quadrats at all three environmental stress levels. The clumped distribution proportions of A. splendens quadrats were
4/7, 7/7, and 7/7 in subcanopy area, transitional area, and open area, respectively. In the medium density level, the
frequency of A. splendens quadrats with clumped distribution increased with the environmental stress. In these medium
density level areas the proportion of clumped distribution of A. splendens populations were 2/7, 3/7, and 4/7 in subcanopy
area, transitional area, and open area, respectively. In the high-density level, A. splendens was distributed randomly in
most quadrats (except one in a transitional area) in all three environmental stress levels. Since the spatial pattern of A.
splendens showed a clear tendency to be clumped along the density gradient rather than along the soil physicochemical stress
gradient, this might suggest the spatial pattern of A. splendens was more influenced by density than by the stresses caused
by severe soil conditions. We concluded the spatial pattern of A. splendens on a small scale responded to the environmental
stresses differently based on population density. As the result, population density should be considered when analyzing the

variations of spatial patterns and the occurrence of positive interactions along the stress gradient.
Key Words; K2 point pattern analysis; environmental stress; population density; stress gradient hypothesis
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Table 1 The average density and clump diameter of Achnatherum splendens in three micro-environments at three density levels ( Mean+SE)

415 LAY YN ERIX AP X 27X

Group Density and Clump diameter Subcanopy area Transitional area Open area
() ZEJE density/ (A m?) 2.49+0.33 2.42+0.41 1.93+0.26
e MF% Clump diameter/cm 49.77+4.40 60.4+4.82 49.26+4.56
o i I density /(M/m?) 8.45+1.01 6.90+0. 65 6.54+0.80
- MFE Clump diameter/cm 31.91+2.21 33.61+3.69 35.73+3.44

FJE density/ (AA/m?)

> 15.88+1.29 16.71+1.31 13.85+0.76
J\1E Clump diameter/cm

27.75+1.22 23.8+0. 69 25.43+2.15
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Fig.1 The soil physicochemical properties of different soil layers in three micro-environments
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Table 3 The numbers of quadrats in which the Achnatherum splendens were aggregately distributed within a scale ranging from 0 to 0.5 m
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W Density - -

i 55 X Subcanopy area J3 1 X Transitional area ZSW7IX Open area AT Sum
KB Low density 4 7 7 18
Hh 25 B Medium density 2 3 4 9
% High density 0 1 0 1
&t Sum 6 11 11 28
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