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Melica przewalskyi population spatial pattern and response to soil moisture in

degraded alpine grassland
ZHAO Chengzhang” ,GAO Fuyuan,SHI Fuxi, REN Heng,SHENG Yaping

College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China

Abstract; Heterogeneity for response of plant populations to soil moisture is the environmental basis of their pattern
formation and evolution. Melica przewalskyi is rhizomatous clonal grass with strange taste and not edible for grazing animals.
With the infuluence of climate change and overgrazing, in the northern slope of Qilian Mountains, the Melica przewalskyi
gradually formed a great number of single dominant species patches due to their biological characteristics and the adaptbility
to adversity. Therefore, it is very important to understand their biologic characteristic of population distribution, distribution
patterns and the soil moisture, and study the change of their population characteristic and soil moisture and the mechanism
in the process of patch formation and recession. It is critical for revealing the plasticity mechanism of soil moisture and
understanding the conspiracy relationship between the plant and the environment. The experiments were conducted in Yue
ya ai grassland (38°47'15.8"N,99° 43’ 35.9"E) which is located in the upper reaches of Shiyang river in Sunan country
Gansu province, China. In early August,2010, three different patches in the different stage, such as formation stage,
diffusion stage, stable stage and recession stage respectively were selected in the study area. Square quad rat was made
using red chopstick and sample line, the patches were places into quad rat, the quadrats center was founded by diagonal of
4 fixed vertice, thus red chopsticks were used to state the quadrat center position. sampling points were set from centre to
four directions, thesampling point on each direction was selected at least 50 cm, adjacency grid sample in each point was

used, the coverage was measured using the needle puncturing method in 50 ¢m x 50 cm sample box and tested the density
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of Melica przewalskyi in the same sample box by counting, measuring the natural height by tape repeat six, recording the
relative position of each plant and determine the moisture content of 0—20 cm by oven drying method. the measured value
L(d) and the value of upper and lower envelopes were calculated by the VisualFortran6.5 based on the coordinate getting
by GetData Graph Digitizer2. 22, Origin7.5 was used as the plot software, this plot in the lower left corner coordinate origin
to the intersection, using the step of 5 ¢m, the number of Monte_Carlo stochastic simulation is 20 times, dashed line are the
95% confidence envelops for the same process. The results showed that: Melica przewalskyi population spatial pattern
transitted from clumped to random distribution at four stages, soil moisture tended to increase from center to edge of patch;
Melica przewalskyi patch diffused to the high soil moisture with concentric circles way during the formation stage, diffused
stage and stable stage, and the radius of patch expand from 0.5 m to 1.5 m, the population height, density and coverage
were decreased from center to edge of patch; And then the center of patch appeared naked at recessionary stage, the height,
density and coverage increased progressively from center to edge of patch in concentric circles way. The spatial pattern and

main biological characteristics showed different correspondence relationship with soil moiture at different stages.
Key Words: Melica przewalskyi ; patch ; point pattern ;soil moisture ;upper Shiyang river
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25(1900—2450 m) | L1 HBH S (2450—2800 m ) | 111 Hb B ) B JFL2E (2800—3000 m ) A1 111 b %A 25 (3000—
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TS - SR AR A T L B R S S A BT R B A S E YA BT R ZREE P (Stipa
Krylovii) %7 (Artemisia frigida) JH N R 5 i VK5 (Agropyron cristatum) TR (Poa pratensis) JR %
( Stellera chamaejasme) A5 848 ( Therm opsislanceolata) B /R Z& M)A ( Heteropappus altaicus) 202535 B¢
( Potentilla multicaulis) i ZNYe ( Taxaxacum mongolicum) 515 % ( Dracocephalum heterophllum ) B35 501
3% (Lepidium alashanicum) F%t 3 (Artemisia eriopodai) BHAE (Allium polyrhizum) 55, 1% XAE MRS
Hh, S8 E TECBONT TG R BE R 3t TLAR SR R R 9% v BT R 28 15 45 It A R R 1) 38 R AR R B 2 0 | el
FERUBEIR G, Bt T 10 2H U5 R 2 7 5 A AR R 208, H R BB A0 U BT R B8 51 23 UM R EVE 1 I 3
il RIRFEHBE I R T R A iR AL
1.2 FEHBEE

AR X BB 25 2 R TR H A R R B LAR IR g AR DX H R B o — R SR A B
FAEARR R BB BL, 2010 4 8 H b Ay i i i 2 HR R A — JL AR eI v BEER g A0 F b eSO/ N H
RERY SR S B 0E T 4 DTSR IR H R R B A R U B BEHUE U B (A) B
Py i B (B) BEHARE BT B (C) FIBER AR BT B (D) , & FEHL A EERHETE LR 1, 7E 4 DARTRIE L B
BCHIRE TR J0 0 R 3 D BEER  TE AR BEA FHEL TR AR 2 Al S BEHGA GAR VI 1E 5 I 5K 5 IR 7, 4%
BABEHCE TR N, e R0 4 DTS, 8 xR 2T ol A @RS R b e i, fEREA
BEHM A 1) AH BT LY 4 7 AR S, BN I R 50 em 1R B — D HURE A, 3R 4 A ARYCOh PG
(1) BEgEHeC 50 em (1) BEBESR UG 100 em (1) FESEH AL 150 em(IV) .

F1 4 NEHMRIEREE

Table 1 Data of each index of four plots

BEYIV W ] FEAl SLHE M. praewalshyi .
FEH Plot Patch. formation Btk B2 =S 26pF s Density Dominant species
time/a Patch diameter/m Height/cm Coverage/ % / (Fk/m?)
IRFEENSE S, krylovii

A 3—5 1 12.6+0.35 48+1.32 162+6. 57 BIIRBREH2E 5. krylovii.
HN R M. przewalskyi

6—8 2 15.90.46 56+1.45 182+7.31 Hl R M. przewalskyi

9—11 3 18.7+0. 68 67+1.58 245+12.43 H il R E M. przewalskyi

=12 3 17.4+0.64 64+1.51 224+11.56 Hl R M. przewalskyi

1.3 WUk
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SRS R A AT BRURE B SR b TR BR LA R, DA (S i 1 5 Pkt R 9 g HH 3, 2010 4F- 8 H ), 7R 2 1Y
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EEATHORE , ZERE Dy g SRR A RSN R A XL AR PR A RN IR 2, 76 N R — R 4 R
IBURE B 5 R S P P A T 92 LB 91, CAD P22 il A AE 18 A o523 A 11 H T AR A o 5% o 1 52
BRASARE , SR FH s S ATk A TR AR R 0 #T
1.3.2  Hft S A YR e 30K 43 P8 A

2010 4F 8 H bA), 75 e M IURE s 8 2 H Ay 5L B RPRE A= W0 RRAE , 7E 50 em x 50 em A 77 HE P9 £ 7%
DU Ry SR IR 2 38 PR 7 R — R PR ORI 7 58 598 152 5 P 468 IRUYE AR D J) L) s i R 5
SRERE B 6 K, 2010 4F- 8 H AN JEEE 8 K, 76 Il BURE f b4 T 48K BORE , S5 T 9 X H R R B AR
RZBFEESALE 0—I15 em L2 BEESE 0—20 em +)2, [BFE 5 om H L4 (BT 4 em) 4 4 JZIEFTHUCEFRE,
HE 3 W, SR B AR AR B R T ) 5 2 T B A S5 1 AR Dl R S8R FE 105 °C RS Y
12 h OB ARE IR R SR E
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1.4 SR bl
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wr.
k(d) = /\_IE(#(dl.j <d)
P, A FRORAEGE X IR P A B RS S E FonE— I RO T S i R i R # R on B,
d FORI S X IR — R B HA R d FORIEE R, ARAE — e FE R R s SR A4 20 A1 2 B AL
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PUH  E(d) = md®, 2405 F 4 R RS, AR 85 ROBERS/N k() RIIERS KF wd®, ATt .
N A w 1d
SORED DY W;(;)
A FRIRWPFE X IR AR, n 25T DN S RO i R AT D B AR R R e 1 S 1 =
V(Y d,<d Worit,d 2 i 3 j ZIE PR ,w,(d) B GRIERACE , ST LL i IR, BLd, 2B ry BV 7R
AF 5 DX Sl PR A TR A [ S A LU AL 388 L(d) BRABUAS THER I B 78 1 RUBE R A S8R0 o A 25 A8,
FEME R R d T, IR L(d) >0, WREDN ; WF L(d)= 0, FHEHLE WA L(d) <0, W51 50406,

L(d) =k(d)/m - d

— A Monte Carlo J7 A SKAEBENL AT B9 b F AL IR TS R CPR (A v /2 b N il 2 ny IX
(] A, DU I B 8 RUBE S AR RS B ML 3 A 1) 5 A SR 580 G SE PR (B VR 7E L R AL Ze i DX ] D) b | 7 1t
g RUBE T A ) R R 2 SR A 1Y) 5 A RATF 980 R S BR B P& AE B AR ) IX R LU, 7R S B 2 RUE T
TR 51 34T . BRI R IE R m 20 n A FEBLESL, B4R R 1R 28 2R A AEAS [R]85 RUBE R 1Y
L&) 1 SR ARAPIE M5 d T 0 m A L(d) HNEIKHERTHEFE 5830 5 B B R MR 2
A HUEE L
1.5 HdEitr

K H GetData Graph Digitizer 2. 22 #E1 T8R4, Visual Fortran 6.5 #1742 115, Origin 7. 5 #1724,
ASCH AR TSR T 22 T FABIAE S R A S em, Monte_Carlo BENUELHL%EL H oA 20 ¥k, 1538 BT ™
ZALIELR BN 95 % EAR X 1]
2 HRE5SH
2.1 HN R BER AL YA Rk

TN RAER RSSO I P8 Ao iR i #t b, 9 B R R B AR s i R, A B LC B
B, Wi BB B SRR R O W SN, D BB BE SR R G A B R OF Hs
TR RS BAE C BB oA R C B BCTT REJE BESLAY TR IR 15T, D B BO bR, B
O R FE IR (R 2)
2.2 HR RAFLREH K o 02 [ A% Jay R AR

3K S RRAS S WA SOK B R A (B LC LD PUASBY BERY B, HOR R BRI SR B2
b rpoe A G R fE Rl — A8 Al — 8= A B .C BrEY &K LE D BB, 78 A \B.C.D UK B, il
& R TREE I N L e SR BTG O, S K B i OB IAE C BBy e % 16—20 em )2, 8
10. 4% , e/ MEMBAE D BrEi L 0—5 em 12,8 3.0% (£ 3),
2.3 HNREERRERY S R 2 b

HOR R B FREAERE SIS B A IR [ B, FIRE 9 70 A1 46 Jm i SR AR A 1) BE AL 7041 o B, R A 0
JE TR AR, ] I it RO 38 R R B 20 A% SRty SRR 20 A1 1) BEAIL 20 A i 8, SR A RUBEBOR /N, A
B BETE 0—S0 em RUE ¥R R/, B B BEE 0—90 em U 1R Ky R/, 76 90—100 em RUE
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ERBOIEEHLI A, C BrBEE 0—70 em JRE ERINREIN A 1E 65—150 cm RJE ERBAREHLI G, D B
BAE 0—40 em RUE ERIRED A 7E 40—150 em RUE ERICHBEHL A (K 1),

x2 ABRRBEHEREHRRERRFE EWFRFE
Table 2 Biological characteristics of Melica przewalskyi population in different development stage
IR 25 Sampl point

FEHD Plot 1645 Index
I I ] v

A R/ em 14.53+0. 56 11.260.33 — —
5P/ % 53.13+1.59 45.45+1.35 — —
R/ (MR/m?) 167.76+6. 68 154.596. 16 — —

B FE/em 18.47+0.57 15.96+0.45 12.330.36 —
W % 62.87+2.48 57.44x1.73 53.89+1.59 —
R/ (MR/m?) 206. 16+8. 24 184.65+7.36 165.92+6.6 —

C FiE/em 24.53+0.96 18.720.54 15.460.3 14.690.29
HE/ % 71.66+2.84 67.19£2.01 61.64+1.83 58.44+1.74
WEE/ (BR/m?) 268.85+13.02 235.65+11.75 224.78+8.9 212.52+8.48

D T/ em 13.76£0.39 17.470.52 21.84+0.87 23.68+0.94
HE/ % 62.38+1.86 65.34+2.19 67.76+3.08 70.713.2
R/ (MR/m?) 212.47+6.36 240.48+7.2 252.62+10.08 264.49+10. 56

I FmBeerputs; T FRREREH LG 50em; T R BEBEH PG 100em; IV R RFEREH UL 1500m;— RR &4 RS

x3 FAEREMBRIEKSH=EIEBHE

Table 3 Spatial pattern characteristics of soil moisture in different development stage

e IR F-BURE 1 138K 53 Soil moisture of each sampl point/%

Plot Depth/cm I I 1 v

A 0—S5 3.620.11 3.8x0.14 — —
6—10 7.10.21 7.820.23 — —
11—15 9.5+0.27 10.10.32 — —
16—20 9.8+0.28 10.5+0. 41 — —
S 7.4+0.22 8.1x0.24 — —

B 0—S5 3.520.09 3.7+0.13 3.820.11 —
6—10 6.7+0.21 6.8+0.21 7.520.23 —
11—15 8.1x0.24 8.5+0.26 9.7+0.29 —
16—20 9.420.36 9.8+0.29 10.3+0.31 —
I 6.8+0.21 7.1+0.21 7.8+0.23 —

C 0—S5 3.6+0.09 3.7+0.13 3.820.13 3.8%0.14
6—10 6.6+0.19 6.6+0.19 6.7+0.27 6.9+0.28
11—15 7.820.23 8.3x0.26 9.6+0.38 9.8+0.39
16—20 9.2+0.37 9.5+0.39 10.3+0. 52 10.40.52
i 6.6+0.19 6.7+0.21 7.5+0.31 7.7+0.33

D 0—5 3.0+0.06 3.1£0.11 3.320.13 3.4+0.14
6—10 4.2%0.13 5.120.15 6.120.24 6.5+0.26
11—15 6.420.19 6.7+0.23 8.5+0.34 8.7+0.35
16—20 8.6+0.26 9.1£0.27 9.8+0.39 9.9+0.39
T 5.320.16 6.1+0.24 6.9+0.28 7.1+0.28

3 Wiessie
FIRE( 7 e 5 5B S FRIREAEAE R A8 71 P B R - FRBEC R BB T /R LA 6
T SRR 1 5 0L WA R SR BRI XK S S T4 1010 AT A T
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Fig.1 Results of point pattern analysis for Melica przewalskyi population in different development stage

AP IE ) (RHEA ) B AR S OC R 34 20 o0 A S e 1 AERE PR 60 1) CRHELHEST ) BOLE S 2R, BE ML A D) Tk
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FHESCZ A S SR IE 0] G 3 A B TR RHUBSRIG , T ELve 8 Bt 2P 7o b T HR R i
(] 5 RN, A EE R AR AL AR 50 155 82 3 ) A BEHIRT A A 1) 9 5 4, DA T {0l o 3 BE A8 7 38 2L A 98 5
G fris ROk SEBUM AR, B AR S SRR A SRS R By o B HE Y S RE AR B AN W) K, B i IE
BT LAH A SRR 0 B — LSRRI v, B O SR AR SR A IR S R SR 0 Ry Y BR = | P A b A 5 4, S 4
IAE SRR PR N A R TE A MR FE R 570 KO, BEIRAL FET BEEERRAR, M 2 A
RALHRSE T [, Bk ey SR AR A1 i BERIL 0 A L

TET B AR T BX KM EAE FZ M BRI - XY A A KB SR A 7= ) S B R H
IR 202 SRR R R AR N RR R 2 AR AR R A SO AR ) AN TN SR S AT AR AR ZE AR
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