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Fine-scale spatial distribution pattern and association of Agropyron mongolicum

population in desert steppe in Ningxia
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Abstract: Agropyron mongolicum is the dominant species in desert steppe in Ningxia, China. With strong drought
resistance, cold endurance, and wind and sand tolerance characteristics, A. mongolicum plays important roles in soil and
water conservation, agricultural production, and ecological restoration. The spatial distribution pattern and association of
plant population not only reflect the ecological regulation ability and environmental plasticity mechanism of a population, but
also the external manifestation of their status and viability in the community. To clarify the spatial distribution pattern and
association of A. mongolicum at different developmental stages, a desert steppe dominated by A. mongolicum in Yanchi,
Ningxia was selected as the research object. The spatial coordinates and diameter of individual clusters of A. mongolicum
were measured with a 10 m X 10 m sample plot. Five cluster degrees consisting of I degree cluster (0—5 cm), II degree
cluster (5.1—10 cm), Il degree cluster (10.1—15 cm), IV degree cluster (15.1—20 cm), and V degree cluster

(>20 cm) were classified according to the individual cluster diameter. Based on the data from the sample plot, the spatial
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distribution pattern and association of A. mongolicum among different degree clusters were analyzed by adopting the method
of point pattern analysis and O-ring function statistic. The results showed that the proportion of 1 and II degree clusters
was significantly higher than that of IV and V degree clusters in A. mongolicum population, accounting for 79.24% of the
total population. The population had adequate regenerative seedlings and exhibited good development trend. The I, 1T,
and Il degree clusters mainly aggregated in a small spatial scale, and the aggregation degree strengthened with the decrease
in individuals. As the scale increased, the aggregation degree decreased and gradually transformed to random and uniform
distribution. The IV and V degree clusters of A. mongolicum appeared as random distribution at all scales. The association
between I and II degree clusters, I and Il degree clusters, and Il and Il degree clusters of A. mongolicum showed
significant positive relationship at a small scale, and tended to be unassociated with increase in scale. The remaining cluster

levels showed no association at the 0—5 m scale.

Key Words: Agropyron mongolicum; bunch structure; spatial distribution pattern; spatial association
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Fig.2 The bunch size structure of Agropyron mongolicum population
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T N FRICABENL G, B ee] UL St UK EERNVRE R S0 A s SR S AR AR S T R YA SG, T I (I
PR NAE/INRUEE S Bl N R BRI R AE /A, HLAMAR /N SR AR AR B s, B A RUBE (5 O, SRR B 55 , 1%
W3k B BEAIL o> A AN 550 A, IV |V R NAE T RO B3 ARG A6 R 3
2.3 SEMUKFRVEEA R RR AL Z (8] 4 23 ] Ik

Bl S R T 58l vk R AN (R AR AR ] B S I 1 i RUBE I AR ARG . T AR NS T R AAE 0—2.5
m FUEESE I & B35 IE R 7E>2.5 m RUZE FIEoCHR; 1 k5 IR ALE 0—0.4 m F12.9—3.1 m RUESE
Pl PN 2R R 1E DGR, 6 A RUBE B 3R T OCHE 5 T bk A5 IV AR AAE 0—0.1 m RUBESE B P 522 47 Q8¢ 76 >
0.1 m B FICREL; T HARMNE VRIEAFE 0—0.2 m F10.5—0.7 m B Fl PN 52 67 SR B, 76 HAth )RS 3 il
IWITECHK ; TR TTARATE 0—3.6 m RUBEVE N 2 035 1FOCHK, 7E>3.6 m RUEE FIJCOCHK; Tk
VAR ATE 0—0.2 m RUEESE Bl R BN i 3 67 OCHK 7 HA RUEE 1 J0o0CHK s TR V R ABR T7E1.1—
1.2 m RUBEJE N R E DCHR AN, 7 oAt RURE S Rl N 1 3R 90 R T 0GR s Tk A5 IV kA Ttk A5 V
RN T ST 0 RS Bl N 342 B R JE I 5 IV bR NSV BAR MNAE 1.6—1.7 m RUBEJE Bl P9 R 1E 56
B, Fo ROBE S TEOCHR T . FEWFSE RUBE N, 58 i UK BN [RIBR AL Z [A] B OCHRPE 2SR . [ bk A5 1T (I
RN, T otk NS TGk e/ IN R L PN 2 30 35 0 SRk BERIF I R (3G R ek, i T ek
IV VYR, TERNGIV VYRR, MRSV VRN, VIR G V Gobk A2 8] 52 T0 IR B i 2
T IRHK

3 it 54R

LRI RRE AR S AG AN SUB RAAEE A B[R] B B B BOIRAS R 3l 5 5 R e a3, o nl DA 7 A
A X I AL P ) RO 1A 35 A AR R SR (K52 0 2020 A 10 mx 10 m RUBEVE R P, 5 oty vk R e
ol ITRBRAA L EE(79.24% ) LR =TIV |V ZRAA L FE(8.46% ), R WIZANRE bl B 55T i 4l i 58 2, Pl
K SR R, — 7 T Al BESE i T XUV HDRE S8 vty ok o B3~ S AR R R B TR 8RR 5 W9, S A PR AR A Ok TR
PROH S —J5HUR T 7 A0y IERERERT ZENY , MK S S AR GRS 4 A A

PR S (B0 AAS S5 SRR R B I R B BT G R AR K 7 I B AR R B AN [R] 9 2 (8] 23 A
W AT Sl KR T T TR AATE RN RUEE 0 TR P S B3R N SR AR 43 A, LA M /N SR A L

http ; //www.ecologica.cn



6 S % 39 &

012
I
0.10 ft
0.08 [
1
\
0.06 |-}
L
‘\
0.04 FNssea
V——
002 1 1 1 1 ]
0 1 2 3 4 5
0.057 5 0.040
\ I
0.054 0035 [,
0.051
0.030 [
0.048 )
0.025 [
0.045
0040 0.020
0.039 0.015
5
g 0036 0.010
“3, 0.033 0.005
£
o
0.016 0.0072
g
= oo 0.0060
S 0012
3010 0.0048
0.008 0.0036
0.006 | = 0.0024 N
0.004 ! -
0.002 00012
O 1 1 1 1 ] 0 1 | | | |
0 1 2 3 4 5 0 1 2 3 4 5
R ¥ Scale/m

4 FHKEMBREKARESIZFOH
Fig.4 Point pattern analysis for different cluster classes of Agropyron mongolicum population

O () Ry BIFRRREL; -+ O (v) SR ; —2 B ABER (99% )

g | B RO, SRR BEaiss) | SRAE /A0 Z Wk 1) T RENLANES 2 000, IV |V BMRAE A U L 4 LARE
BlopAin . @w, T IWGRRAA AR/ N XK oS5 B8 IR 58 S AR XL SS , RA XD e 5 i BE 1A FR,
WFFE X AL 6 B RV R 2%, AL, KU AR TR EN , Bk b HARAROK, R 2300, 0 TR ple,
AV AR AR AR, BRI AR A0 A RRAE 7 T BE T RO RO, O L 4K 3 1) 75 5K A B
I, T AR TR A SRR ] B4 5 At T R R [ S5t KRS PR S RAE XY A8 T B BE ) ] R 4R
=, SFECE NI AR LR VR A R AR, P A A A S BB, NITE A T T T bk DA by SR ER A 2 7
REPEBI LA A SIS AT 22 IV |V bk [ 52 %% B 29RO s S BOMRE T PR T
W (AT HAE 0—5m (U b 2 2SR B BEAIL M, 31X 55 2R T A% b 58 55 AR 0 AR ) b B9 B0 5 45
gﬁzWﬁUJ .

T N IRES TR 7R [l — My A 5] A 1 B B 2 18] 3 A1 b B AR L SQIBRE | 2 %o — i s 30 PR AR i 2 A
PR Z IR LG R (SR 7 SR AR A A 5B — AR SR [l REAS [R] A A 22 [1] % ] 1E G B ¢
BT A Z AR EARH R E A DC R, 23 A SOOI B 1A 2 TR L5 4 B AR 2500 R, 25 ) I S BB U ik

http ; //www.ecologica.cn



12

WErn % T EICEE R VK (Agropyron mongolicum ) T/ INRUEE 28 [8] 79 A7 e OG-

O(r)Bfi %L O-ring function

0.024
0.021
0.018
0.015
0.012 |-
0.006 ‘ | | | |
0 1 2 3 4 s
0.011 0.0049
0.010 0.0042
ooon 0.0035
0.008
0.007 0.0028
0.006 0.0021 |
o 0.0014 | riveng™<
2003 0.0007 |/
0.003 ) X
0002 ‘ ‘ ‘ : ‘ 0 ! ! ! ! !
0 1 2 3 4 5 0 1 5 3 4 5
0.019 ~ 0.011
0.018 | bo10 151
o016
0.015 0.008 | ‘
oo 3 0.007 |'I \\"I-\\ PR PRI LN
0.013 g 0.006 |, T e -
0.012 - 0.005 {7
oo 0.004 ff
0.010 o
0.009 | | l | ] 0.002 | | ‘ ‘ ‘
0 1 2 3 4 5 0 1 5 3 4 5
0.08 0.014
0.07 0.012
0.06 0.010
0.05 0.008
0.04 0.006
0.03 0.004
0.02 0.002
0.01 o | | | | |
0 1 2 3 4 5 0 1 5 3 4 5
0.006 0018
0.005 0015
0.004 0012
0.003 0009 - /
0.002 0.006 [}/ RS
0.001 0.003 }
0 I L ! I I 0 | ‘ ‘ ‘ ‘

0 1 2 3 4 5

5
R B Scale/m

Bl 5 SEkEMEBERERMARZ BHXEES

Fig.5 Spatial association analysis between Agropyron mongolicum population of different cluster classes
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