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The distribution pattern and intraspecific associations of Agropyron mongolicum

populations in desert steppe
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Abstract; The spatial pattern was the result of the integrated development of plant populations influenced by both biotic and
abiotic factors. In order to comprehend the adaptation strategy of spatial distribution patterns of Agropyron mongolicum
populations in response to external environmental changes, the study plots were selected within communities where
A. mongolicum was the dominant species in Dashuikeng Town, Qingshan Town, Huamachi Town, and Gaoshawo Town in
Yanchi County, Ningxia (represented by plots D, Q, H and G, respectively). The size of A. mongolicum individuals was
used to categorize them into four groups: Class I (0—5cm), Class II (5.1—10cm) , Class III (10.1—15c¢m) and Class

IV (>15cm). The cluster structure, spatial distribution patterns and intraspecific correlations of A. mongolicum were
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discussed basing on point pattern analysis. The results showed that; (1) The important values and niche widths of A.
mongolicum and Lespedeza potaninii were large, with a higher niche overlap index between them, while other species
showed greater variation among different plots. (2) There were significant differences in plant density and average diameter
among different plots (P<0.05). In the Q, G and H plots, Class I plant clusters were dominant. In the D plots, the
proportion of Class II plant clusters was the highest at 43.98%, with a lower plant cluster density. (3) Within the scale
range of this study, the A. mongolicum population mainly exhibited an aggregated distribution in Q and G plots, and an
alternating pattern of aggregation and randomness in D and H plots. Specifically, the Class I plant clusters were primarily
clustered at small scales, the Class II clusters transitioned from clustered to random and uniform distribution with the
increase of scale, and the Classes III and IV clusters were predominantly randomly distributed. (4) There was negative or
no correlation between Class I and Classes IT, TII and IV cluster at all scales. Within the scale of this study, there was no
correlation between Class II, III and IV clusters. In conclusion, with the changes of environmental conditions in desert
steppe, the population renewal and stability of A. mongolicum can be maintained by adjusting its population structure,

density and overall distribution pattern.

Key Words: desert steppe; Agropyron mongolicum ; population structure; spatial distribution; point pattern
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( Glycyrrhiza uralensis) ¢t H B ( Vincetoxicum mongolicum ) | J8 A8 £t 5 ( Stipa breviflora ) . 4 ¥ F ( Lespedeza
potaninii) | FEARARAR T ( Astragalus melilotoides ) R ( Leymus secalinus) A
1.2 FEHIBE
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Table 1 The basic situation of different sample plots

ek FEHL Plots

Index D Q H G

2% Longitude 106°58'3.82" 107°1'28.32" 107°16'48.32" 107°0'6.02"
i Latitude 37°24'54.43" 37°30'49.62" 37°45'42.07" 37°55'47.46"
AR K & Average annual precipitation/mm 340.6 266.0 304.7 231.7
+398 5% /K Soil moisture content/% 8.29+0.37a 6.08+0.29hc 7.07+0.40b 5.9620.31¢
+-4E 4% Soil total carbon/ (g/kg) 10.88+0.36a 7.29+0.36b 9.85+1.07a 7.29+0.30b
+ 545 Soil total nitrogen/ (g/kg) 0.30+0.01ab 0.24+0.001b 0.34£0.04a 0.28+0.02ab
F 3L Soil total phosphorus/ (g/kg) 0.36+0.01ab 0.30+0.01b 0.44+0.05a 0.35+0.02ab
FIWETEIE Vegetation coverage/% 83.80+2.62a 73.69+2.33ab 71.85+5.32ab 63.47+2.48b
FIREEE Plant height/cm 18.43£1.10a 13.81£0.61bc 15.55£0.64b 11.84£0.78¢
REVE Y Community density/ (#£/m?) 36.83+2.88b 69.8+5.91a 87.47+5.16a 70.86+4.87a
Hi_F- A5 Aboveground biomass/ (g/m?) 141.57+9.20a 69.12+3.46h 70.13+4.21b 34.97+3.50¢
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Duncun IE#T 2 L, Origin 8.0 ZRAFZ K] ;2R H Programita 2014 3R F AT 5 VK FLANAR B9 25 8] AL BR 43 HT
HETREN F/NE 0—5m KBS B A F Monte-Carlo FEPLEL L 199 ¥, 14 K560 I N AL E Lk (B 15 X (1]
H99%) ",

2 #R

2.1 A[EWFFERE A )R T R
2.1.1  EYIEE Y RALAL

ANEV R FERE AR PRV D) R 2 S R B W3R 2, T LA M 7E D Attt 3 16 R Y, 2404652
UK AR REAEE A Q AN H FEMb 3 B 13 FhREY, EEE UK AT B B (Artemisia
scoparia) 55  fEHALHHAAT T AR 78 G MM A E Y 13 FhAEY), BRSEH vKEEAN A B0 T % 6 s AR VD 2%
(Salsola tragus) W HEEAHH = , 43124 0.14,0.08 F1 0.08

R2 AREEMEYEEYHMARREEEE

Table 2 Species composition and their importance values of plant communities in different plots

i R4 HE i T FEH Plots
Species Family name Life form D Q H G

VK E Agropyron mongolicum RAR} EZCRE N 0.50 0.54 0.39 0.49
JEAEELSE Stipa breviflora RAFL ZARERIR 0.13 0.01 0.05 0.01
WA Leymus secalinus RAR EZCRE N 0.01 0.05 — 0.01
RERSTHE Cleistogenes squarrosa RAFL ZARERIAR 0.01 — 0.01 —

4 KT Lespedeza potaninii 2R FREAR 0.15 0.14 0.16 0.14
WS, Oxytropis racemosa SR ZARERIAR 0.01 0.02 0.03 0.04
BARMRAR B BE Astragalus melilotoides X EZRE N 0.04 0.01 0.03 —

H# Glycyrrhiza uralensis oR ZARERIAR — — — 0.04
Wil Oxytropis aciphylla ok ZAHERIAR 0.01 — — —

PEEF - BF P Thermopsis lanceolata TR ZARE R 0.01 — — —

K048 Gueldenstaedtia verna =R ZAFHE R 0.01 — — —
B SR ZRAVIEAE Aster altaicus SR EZ RN 0.02 0.02 0.05 0.02
B Antemisia scoparia SR ZARERIR 0.01 0.12 0.14 0.08
RS AL Lipschitzia divaricata B5F EZ LR N 0.03 0.02 0.01 —
FAEH 3L Ixeris chinensis 55F ZARERIAR — 0.01 0.01 —
WP UERIk Echinops gmelinii 4R} —AEAE R — — 0.01 0.02
IR Polygala tenuifolia LR ZARERIAR 0.02 0.01 0.07 0.02
FLIKE K Euphorbia esula Kkt ZARARIAR 0.03 0.04 0.04 0.01
RS Corispermum hyssopifolium bR — AR AR — — — 0.04
VS Salsola tragus iR —AEA A — — — 0.08
M FEAE Convolvulus arvensis TEAER) ZARAE AR — 0.01 — —

2.1.2  FHYIEETE YRR AR S Y M S S KR A S S

2 3, NI RE HAE P A 7 0 ) A 2807 5 B 41 DA S oy KB K, AR AT Ly 4.87—4.93 ; A A 58t
UK B A B AR TR ST TE FEAE A RE b 3K 3,70 L b [A)JE Eh B R Az Ak Ah . HofldnsE
AEET S B Gk VDI SRR e AS R i 4 D0 35 i o7 B A 25 9 i 25 S I I

£ D Q. H Al G B, 2 b 5 52 UK A S R R 0 =0.80 IR S 2 Fh 2 B0 FloRT 3
i, <0.60 IFR 53514 6 Flt 4 Bl 8 Bl 6 i, Forp | A4 5 58t vk ORE () A 503 T SR R 45 A b 1
L B H BEHESA 0.70 41, HoAtbBE AR fL A 0.83—0.94
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R3 FAEEMEHKESTEYMNESAUEERESREY

Table 3 Niche width and overlap index of Agropyron mongolicum and major species of plant communities in different plots

My AL FERE Niche width AP HEZ Niche overlap index
Species D Q H G D Q H G
52 7HUKEL Agropyron mongolicum 4.87 4.88 4.89 4.93 1.00 1.00 1.00 1.00
44 F Lespedeza potaninii 4.63 4.19 4.23 3.70 0.94 0.88 0.70 0.83
¥BE Artemisia scoparia 0.94 3.75 3.13 4.00 0.27 0.80 0.43 0.89
JHAEET S Stipa breviflora 4.16 0.66 1.61 0.33 0.84 0.21 0.32 0.10
HHH Leymus secalinus 0.33 2.56 — 0.67 0.13 0.66 — 0.22
HIVP3E Salsola tragus — — — 3.91 — — — 0.84
i Polygala tenuifolia 1.18 1.29 3.78 2.25 0.38 0.42 0.57 0.52
HE Glycyrrhiza uralensis — — — 2.33 — — — 0.69
JREIR WS Corispermum hyssopifolium — — — 2.03 — — — 0.57
RS A Lipschitzia divaricata 1.72 1.12 0.64 — 0.52 0.40 0.24 —
I K, Euphorbia esula 2.10 3.04 2.89 0.33 0.53 0.73 0.37 0.52
WIS Oxytropis racemosa 0.33 2.12 2.68 2.42 0.17 0.60 0.51 0.69
IR ZEHILEAL Aster altaicus 2.68 2.12 3.12 1.31 0.68 0.67 0.55 0.47
FARBRIR L EE Astragalus melilotoides 2.52 0.33 1.22 — 0.69 0.11 0.27 —

2.2 N[EREH SE T DK EREE 4 R A5 14
221 SEMUKRERPER B AP R AR

TNTEL 1T 7, AN [FRE b 22 18] 508 OKCRE A R RE 3 A AE 385 22 5% (P<0.05) o P 78 Q FEMuh 523t vk R Y
FIRERE B AR, O 25 BR/m? | D AR R 58t KB RO RRE 2 BE fie /I, O 10 #R/m?®  HFT G R P 5231 DR RO R
WA 16 Fk/m® F1 23 #f/m’,

ANTRIRE 52 VKL ()P S MR RIS D>H>G>Q, 730128 7.45e¢m (5. 71em \5.21em Fl 4.12¢m , 24 b 22 [1]
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Fig.1 Plant cluster density and average diameter of Agropyron mongolicum population in different plots
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2.2.2  SETUKERPHE A GOk B CH: T

2 R TR RIAE S DR B 25 GOk BSOS LR o5 L), 76 D AR S8k vK B RR A BB 1039
wR T TERBRAAIETT 817 #k, VAR MU 44 #k 5 Q FEH b 5l vk AR S B 2538 #k, DL T ikl
F, 3K 1905 B, VR AT 9 #k s H HE th A 52 vk RE 1679 #k, b T 20k A\ 963 #k, 112 M2 AV
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Fig.2 Number of plant clusters and their proportion of Agropyron mongolicum population in different plots
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Fig.3 Analysis of point pattern of Agropyron mongolicum population in different plots
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Fig.4 Scatter diagram of Agropyron mongolicum population distribution in different plots
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