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Abstract

The investigation of the spatial distribution patterns and spatial associations of the primary desert-
stabilizing shrub, Artemisia halodendron, in the western margin of Horqin Sandy Land provides sci-
entific evidence for the conservation and windbreak functions of this species. To achieve this, quadrats
measuring 40 x 160 m and 40 x 148 m were established on semi-fixed and mobile sand dunes, respec-
tively, along the terrain of the western margin of Horqin Sandy Land. Using point pattern analysis meth-
ods combined with various null models, the quantitative structural characteristics, spatial distribution
patterns, and intra-specific correlations of Artemisia halodendron were analyzed at scales ranging from
0 to 20 meters. The results indicate that: 1) Based on the heterogeneous Poisson model, the aggregation
intensity of Artemisia halodendron populations at different growth stages is stronger on semi-fixed
sand dunes than on mobile sand dunes. On semi-fixed sand dunes, Artemisia halodendron individuals
exhibit aggregated distributions at the research scale; however, as the scale increases, the degree of
aggregation decreases, and the population distribution tends towards randomness. Conversely, on mo-
bile sand dunes, populations display aggregated distributions at smaller scales but random spatial
distribution patterns atlarger scales. 2) Based on the Poisson cluster model, Artemisia halodendron
populations on semi-fixed sand dunes positively deviate at small to medium scales, while they neg-
atively deviate at certain scales on mobile sand dunes, with the remaining scales conforming to the
model. Further validation using nested double-cluster models confirms that Artemisia halodendron
populations in two sand dune habitats adhere to this model within scales of 0~20 meters. 3) Based on
antecedent condition models, individuals of Artemisia halodendron populations in two sand dune hab-
itats show similar spatial correlations: young plants positively correlate with nutrient plants at small
and medium scales but show no significant correlation otherwise; similarly, young plants correlate
positively with reproductive plants, as do nutrient plants with reproductive ones at small and medium
scales, without significant associations observed at larger ones. Multiple null model tests indicated that
habitat heterogeneity and seed dispersal limitation are the main reasons for the spatial distribution
pattern of Artemisia halodendron populations on semi-fixed and mobile sand dunes in Horqin Sandy
Land.
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Figure 1. Schematic diagram of semi-fixed dune and fixed dune plot
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Figure 2. Population composition and structure of Artemisia halodendron
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Figure 3. Spatial distribution pattern of Artemisia halodendron population on two sand dunes based
on Heterogeneous Poisson (HP) null model
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Figure 4. Spatial point pattern of Artemisia halodendron population on two sand dunes based
on the Poisson Clustering (PC) model and the nested Double Clustering (DC) model
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Figure S. Spatial correlation of Artemisia halodendron population on two sand dunes
based on the Antecedent Condition (AC) model
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FOREAS R A KB BEZ MAH EAR D, AL A5 SR S AR LR AE /N RUBEVE IR N R A . AT T FU BRI, 1
/N ROBETIE FE T Rl A A 85 5 Bk OSOx 38 3 P A 5200, 3 A K RS B SRR (K 22 (8] 70 Ak = I sliid
Fr b ER B AR B R R B R KB BRI AR D R R, KRR ERERLI 8 Ak R . X5
56 BT AN ) A R B BT A P 3 225 8] 0 AT FU 4 R AR —B[31], /N RUEE L I S EE 7 A W] BE RS AE KD AR
MR LR LRI R M R, SR ARV BRR . S, EXIRITEN & S AL4E(18], Hil
TR SRR RE AR, SEBORZEOR T S BHARN T, S RHART, Fr B, 75 i
FEFR/NRE T RIL R ATHE R o BEE I T RUBE ARG N,  A 85 57 S A 2 5 Wi R A Al 1) 2 ] A A%
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TR N PR YD b 3 A 0 SR A 0 R S B A W T R R I T B RS, (E R E VD AR 2R
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4.2.2. ETEMBRANBZENRRERNEEMHZ I HER

FARIE T 5 A RS AR Y K 70 Mr BEAS B S PR N MR 22 R G0 A, (EE AN A2 AR AN IR FURI AR 23 ]
IrAR B AERLBI[17]0 DA T SRS 1 AR 25 18] 73 AT 1 S (KT AL, 45 i s SREUASE TR AT 2 0UR Bk
AL, AR B 7 Pl SRR 0 A R AL FE AL o 737 SRR ] th e #7890 AR A 2 18] 3 AT s SR A2 AL 1
FEAE, TR SRR A 300 AR PR 1) G T S ORI (125 18] 20 A A% JRI[11] [34] [35]. ASBIT FUIE L HE
Bd HICRR 1 I VA AR SR DB R A L, a8 0 b b B AR A rh /N RURE B I 1 i B8 v R SR B oA, T SD
I EEREFPREAE 7~8 m A 12~18 m RUZE LG A (i 5 A AR SR BRI TE RUSE B iy, 3R
NBENLIAG . BERAFERMRIC VDI PGSR, Fh147 PR ) 1 2 S0 2 5 b B 22 TR A A% SR RO B B PR 3R, i —
A 3 T i 2 U RS TR SRS 06 A 45 55 O A A7 SR Ao e e s 1) 20 A i R B W [ AR 17] [35]. WFFE R
B, ANEREEEY RIC RN T, EhE AR R JEE AR S IR AR R AL
A1 (R TR A7 AR B T L PR /N TR TR O 22 JR B U ) 1 R R AT He—, N T RECE 213
WA AR, HEAREZE R AN, Y KR, TR NI R, RN RN,
AL, LRSI, ANIMse UMK e e A g . H ., S AR il T Ik S A A 1 5%
SE PR SCSEBURE B ST, X I RE R BB N R AN, DUEYE SN X, AR S AR R SR B
TiAANIE, G RERR A e B R A, AR IR B /N (3610 Fe =, #hiE R (K A A i A
R /N AR SR L) S RN o BERR A R [RUBOA R 7, AT R 3 B 2 DOl 3 B e e RIS, vl
TR R A2 BRSNS, S BRI, B TR R B, IR SRR [37]. 25
o AESESRBAE AR T BRI R R TR R0 v 3 7 2k S AR I A 8] AR R

4.3. ZEXERES 4T

oft A 2 ) S I P T ) R Al AR A AN [R] 2 B BN 2 ] SCIBPE BR E Eftfid, ] AR 7= Al
RIAAEDUIR,  SOBRFIRE A B MA ] S 5554 R R [4] [35] RN,y scBctE it/ Mitshas. 2
ATFIANAR AL AR BLA'E F A A5 I R A R, 3 e A AR AE REATL A e A A B B i AR AL T AR AL 38 ] 7E
LRSI RIER AC FHAT, Ak 58 FRARAE PN ETE R, KRE ERBUNIEREEE .t
ERT DL, AR S PR R A Aol A 2 (R ORI AR T R . AR N RBETE A, 4R AN KA FRO0EE
TIRAI R H3Eg A/, SEAIR SRR AR A RIS, RIVHTERHK . FEE T TR 3
Ko GRS EIRVR AL T A AR A, B ML A S i A SadE vk, MEARAE, EADE
A, AR TR IR E . R/ RE L, itk SAEK. AR S EFRR LSRN T, S80X—
LG SR A AT B A T B0 BORE T IR, P AR AR A 70 A 8 BEGR (B AR JA BN XIS 30T
AR EBLR ARG . SRS MREAE A [F) A B Bt 7 B I HA 2% A B B A LR A 5k AR G fr
HEAE, BEEARKE B E AT SO RGO, AN BRI S, IR SRR IR, HAEE R T
I o [RIIN, - S5k 85 A S o B2 TRl PAY 30 00 R L MR A PR 0T P (R AR AP R, R R AR, KRR
FERDPRFIRR NI, PRI AEAF IR 2, FREAF IS I L3R

5. &ig

AFET BRIV PR D I b EAMA R A BRI E KRB BUE R, ot AR AR R
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D) EREEY B E AR & TR ., A EREEOBOMARZ M ZER B% . FEED T
FAETERRAVE SRR L, REE ARSI B TRE, BT IR RRE M . WA AR
R OLs, R R SIRERES, BT IR AR

DOI: 10.12677/br.2025.143014 120 JERZIEERTI


https://doi.org/10.12677/br.2025.143014

Wi E, ke
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I R B U SRR ARG S R L, FERIT FUR BV A PR b e S B AP R AT A, DR SRR A IO K
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4) R RASE S BIVE ) SE R SRR S AN AR KB B BR 78 AR A Py IR 32 22 DLIE SRIBAITE %
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LRRAE RN RBERIR RUEE 1350 03 8 () SR Bk, vh S5 RUBE B3R BUNIESGHE: AEFHMR S 4Pk LBk
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FELP bR 11 2 B) e A S 2 B 2 PR BB AR . 2R B se ey, RITEE— D I sirh, SER %R
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K2 5 B AP SLI I R P A LT TN GRS B A, SR R AR R S B A B K K 2 AR AE
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