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Effects of different mowing frequency on the community characteristics and soil

element contents in a Stipa grandis steppe ecosystem
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Abstract: In grassland ecosystems, soil is the most important substrate for plant growth and has a significant impact on
Plant community dynamics. Mowing is the most important way to use steppes in Inner Mongolia, except for grazing. In the
present study, the impact of different mowing frequencies on the community characteristics and soil properties, and the
correlation between soil factors and community characteristics were studied. The aim was to determine the most efficient and
suitable mowing system for enhanced productivity and community diversity. The study area is a typical steppe primarily
based on Stipa grandis, located in the Maodeng pasture of eastern Xilinhaote City, Inner Mongolia, the mowing frequency
were set four gradient( TAY ; Twice a year;OAY ;:Once a year; OTY: Once two year; NM; No mowing). Different mowing

treatments were conducted in 2009—2013, soil samples were collected and analyzed in August 2013. The results indicated
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that the mowing treatments significantly affected plant community diversity (P<0.05). The Shannon-Wiener diversity index,
Pielou evenness index, and species richness index for the mowing once-in-two-years treatment were higher than those for the
other treatments. The organic matter contents of 20—30 and 30—40 c¢m soil in the mowing twice-in-one-year treatment were
significantly higher than those in other treatments( P<0.05). There were no significant differences in the available nitrogen
and phosphorus contents of soil between the different treatments. In addition, the soil total nitrogen in the mowing twice-in-
one-year treatment was significantly higher than that in other treatments ( P<0.05). The correlation analysis showed the
Shannon-Wiener diversity and species richness indices were significantly negatively correlated with organic matter and total
nitrogen contents, where as the Pielou evenness index had no correlation with soil element content, Richness index was
significantly negatively correlated with total nitrogen content and organic matter content. Fencing was significantly beneficial
to soil nutrients, but not conducive to the growth of dominant species, plant community species diversity, and increasing the
plant community density. Combining the results for species diversity and production, an annual mowing interval was the

most efficient mowing method for the steppe ecosystem.

Key Words:; mowing systems, community characteristics, soil element contents, Stipa grandis, steppe
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2.1 SERNE
SEICFEHD M 2010 4F 5 H UG, S A 110mx80m , Hirfr L5 & 4 AN Srib b3 4L BEE A 10m
P (R 1) .

xR1 EMIRE
Table 1 Fact sheet of research plots
R 531 s i RIS B i) T AR
Mowing frequency Serial number Mowing time Plot area
—AEPIIR Twice a year TAY 2011 4F 2012 4 2013 4Ep9 6 A .8 A 20mx80m
—4F—¥K Once a year 0AY 2010 4E 2011 4F 2012 4E 2013 4EHY 8 A JiE 20mx80m
] —4EK—4E Once two year oTY 2010 4F 2012 4F /) 8 H i 20mx80m
[El#f No mowing NM 2010 4E9) i 20mx80m

2.2 HEVRFRIERY I A

2013 4F 5 H .6 H .7 8 F X SE50 b SR FHBEHLAE 77 i A T REVE A A 0 2 B T AR Imx lm, B4
PR BERE 5 ANFETT AR ST 2013 4F 8 A KT NPT A PR AR R 2 A (L TAY Zb 3l 6 R 8
P i 200)

FEAA(P,) = (RHX =7 BE +AE X 25 B +AH X AE P i) /3

Shannon-Wiener $8%% (H'")=-XP,nP,

Pielou 75 484 (Jsw)=H'/InS

FH SRR = (S-1) logV

K, S Fom AT A FIEL N 2R B BRI G ANAE PRI RR G OB
2.3 LM

2013 4 8 JRAE HHERE S T b 0, F A R B 4 Ha VA — TR B R 52 A LI, Kjeltee ™ 8400 I 7 #H
YIa R, T BRI S AL AL, 0.5 MNaHCO 20 1 ek '
2.4 BRSSP

SPSS 19.0 8075 22 53 A FAH G 53 #T

3 ER59M

3.1 BERHRHE

M Ta 7 Y NIEIA B TRES RO, 76 5 H 7 H 8 HRER I A b, A FI AL AR eV 2 5 02
T HIEAEIE(P<0.05) ,6 J AN [F] Ak B 7 %% B 0 SUAS [R) B2 B AR, D DR AT 68 5 24 4 A R /K IS [) 3 A A7 G, 6
KRR R MBS ZE RSO0 RS B M N e, I 1b & i, Ak 3R VA 2R ) R
FERTRNFILEIE(P<0.05) , B —4ER—4E X FE BEAERER A8 b UM T REIEEE 725 H 6 A .8 A
FERT T3 HMRRIRIE L3R 3T e ATOA R AR AR R X1 B 25 Wi 25 AR a7 1) 7 i
32 YMZEerE

F 2B, FlFE Shannon-Wiener 2L 48 505 T 0] ) 4b B . {H Pielou $41%4] B 8 50 AE AL PR 0] B A I 5 24
S5 A A, AL BT Y0k R RCE R T A R AL B AE A A OR Y, R A B MR R R R
Fen TAE LB 53 55 [ DA F A0 31 R 7 vh i ) R B DG
33 BEEERSFOUROH
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Figl Seasonal variation of the community density and aboveground biomass per unit area of the community to different cutting systems

TAY . —4EPIIK Twice a year; OAY ; —4-—1K Once a year; OTY: #|—4FEfK—4F Once two year; NM: [Bl%} No mowing
SRR SAR B, SR FAEN T, AL S TR AR — AR R A 3 DL R R B A B, AN ]
RIFEDRE N /) IO & mAEA R E RN RN 22 57 HERARE (P>0.05)

R2 FENBISETH SR Pielou A EiIsHMFEEEREY

Table 2 Shannon-Wiener ,Pielou, Richness to different mowing frequency

;ﬂih iiiﬁiix —AEPIK TAY —HE—IK 0AY F4E—IK OTY [l NM
6 H June Shannon-Wiener 1.41£0.15a 1.32+0.38b 1.4420.07a 1.47+0.06a
Pielou 0.79+0.14ab 0.82+0.19ab 0.94+0.11a 0.75+0.09ab
Richness 15.97+1.68b 10.69+1.05¢ 24.29+0.57a 25.55+3.32a
7 A July Shannon-Wiener 1.42+0.22ab 1.29+0.22h 1.56+0.15ab 1.6420.18a
Pielou 0.86+0.16a 0.85+0.17a 0.92+0.10a 0.81+0.07a
Richness 19.41+3.65a 14.20+1.65h 21.8120.65a 15.80+1.78b
8 A August Shannon-Wiener 1.52+0.34ab 1.36+0.11b 1.78+0.22a 1.6320.15a
Pielou 0.8+0.18a 0.7920.09ab 0.88+0.09a 0.8120.07a
Richness 20.5%3.62¢ 12.32+1.03d 24.26+0.33b 30.63+3.36a

A[a} 4k FH]E] Shannon-Wiener , Pielou Richness 8 £0AE 6] — B} [a] 2 28 P4 4 4 s FHRAFFREFBE(P < 0.05); TAY: —AE WK Twice a
year; OAY ; —4E—K Once a year; OTY ; #|—4E{K—4E Once two year; NM; [El#f No mowing

Wt - TR IEE A3, 38 PP B RCR  FA WD S  a FA (ELJAS [ 30 88 X ) 4k B A ) - J= P 1Y
TIEHACA S R ERARE (P>0.05) . AIRXIE AL B4 2 Bl E AL B, 13 b 2R 00 & R BEE LR Y
IMGET AR, RSB W, —AF PR A XIRIAR BR300 d g, T — 4 — I ) —4F
PR—AF DL B B AR B 3 IR T —4F PR B R (P<0.05)

£3 TRALEBTARLETRLXBEEER

Table 3 The content difference of different element types under different treatments

TEE T PUESE5 5 FJZTRE Depth of soil

Nutrient types Mowing frequency 0—10cm 10—20cm 20—30cm 30—40cm 40—50cm

TIEAHYLEL % TAY 4.49+0.59a 3.76+1.10a 2.31+0.51b 2.34+0.32a 1.78+0.15a

Soil organic matter O0AY 6.141.13a 3.70+0.31a 3.0820.76a 1.92+0.12ab 1.82+0.60a
oTY 3.9120.47a 3.34%1.31a 1.54+0.76b 1.37+0.23b 1.23+0.71b
NM 5.18+0.40a 4.96+2.26a 2.20+0.20b 1.97+0.40ab 1.61+0.76b

+IEER/ (mg/kg) TAY 1732+35a 13942452 796+35a 725+70a 525+40a

Soil total nitrogen O0AY 1389+35d 1136260c¢ 625+35d 483+78d 351+35d
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TEE A X 5 FJZHE Depth of soil

Nutrient types Mowing frequency 0—10cm 10—20cm 20—30cm 30—40cm 40—50cm
0oTY 1412+35¢ 1159+70b 640+50c 489+35¢ 364+80b
NM 1554+65b 1046+35d 736+80b 533+90b 359+35¢

T HEH A ppm TAY 68.31+9.8a 47.43%11.1a 32.49+9.0a 34.30+8.0a 23.28+3.0a

Soil available nitrogen O0AY 72.16%13.4a 44.04%13.1a 26.66+4.7a 16.98+1.3b 20.83+2.7a
oTY 48.24%2.0a 45.21+6.6a 37.80%13.8a 29.75+3.1ab 19.54+0.71a
NM 57.23+9.9a 38.79+10.4a 25.61%5.0a 29.93%3.2ab 15.34%1.2a

+ BB/ ppm TAY 129+7.63a 151+19.93a 119+22.12a 126+18.35a 128+5.31a

Soil available phosphorus OAY 125+10.88a 147+19.65a 159+25.77a 136+14.14a 142+16.58a
oTY 136+20.79 126+17.52a 105+25.81a 147+26.18a 126+26.68a
NM 131£13.68a 133£20.14a 166+23.32a 242+29.17a 130£32.27a

FREIR[E]— H AR A R X B85 5] ) S A ST A W it S 35 VR A0 5 P R AR Rl R 22 52 3 (P>0.05)

3.4 ZREERRECS LIRS

REARIE S AL S B2 B E EHC, MEEYESAIRSEMSA S &Y E B E EMX,
Shannon-Wiener ZHEMEFE B S HVLR &2 2R S EE B EFM A, Pielou Y4 B 5 + K+ 8] JC i
FAHICKE R s Richness T8RS AL & i 2 WG, SRR ST E AWM B E AL R (K 4),

x4 SHMEHSTIEEFEIESNT

Table 4 Correlation Analysis of Diversity indices with soil factors

REVERRIETE £ AL e B L
Community Soil organic Soil total Soil available Soil available
Characteristics Index matter nitrogen nitrogen phosphorus
& Density 0.58( *) 0.26 0.11 0.18
LWy Biomass 0.76( * =) 0.77( * =) -0.029 0.16
Shannon—Wiener -0.42( *) -0.61( *) -0.07 0.15
Pielou -0.19 -0.12 -0.02 0.17
Richness -0.55( *) -0.73( % *) -0.10 0.19

“xox "EIR P<0.01," xR P<0.05 i5 3 WK

4 itig

NEIVE AR — B A B A0T7 3, REREZ R 2 A1 i A W0 b o6 Tl B B B0 [T A AR 0 0 B B
(A A BN, RS R] o P 5 S i B O 0 T AGS U0 7 0 45 4 S R AR I 56 20 . N REE A R S FE N
FINT LRI R 2R, S BRI B AR R T s T S B R AR T A ] S A
JE 3 B ROX F A B T4 W R 2 A 7 (EAS [) R EE A XI R A 7 g 5 22 R 7 A B RO AN
[ 2250 PRt ) T 3 o 52 MR A A A A7 1 A B B TR 0 580 e S W AR ) A B A K T 433 A R
7 01 S AR R AR TR RIORE 2207 R I RIS R A ORI o, 2 FR R A T 0, BELA T
M5 R, S EOHTR T ICIE B &, Bl — SRR RN BE S TR ST, AR TR A B R X]
HHRETE — i R L L AEHF IRV AR AR s PIAR X — A BT R P M A 2 R BT, ol T X000 5 A1
XM, LRI A 5 R, ARz [l D f e 2R R B, RSO ST S 3 Ak BRI (] 5, 1 — AR AR — 45
(R ZARIEAL T BT B, S B A R AR AR B 25 S (LA AR R X FIX T 1 i AR 1R
BOM R BERRBO™ LR, AR VR4 BOM 2 6 2 48 B0t B (RO 3, (B4 T Pielou M2 JE 4R B A 0 3%
A

IR A HLBUR A 1A W 0 A 25 8 0 4 E Y BORBE TR, O H B A kst R AS A A OR 5 3K 70 19

http ; //www.ecologica.cn



6 S % 36 &

PERR, 2 Ve R A SR AR Y B SRR R b A T R R BN E A D
o AR TE Y VAR T 1 X2 X 7% 1) L 43 it 3 e T AR Ak, DT 3 B5088 U ) i 2R A AN
FIRAF AT . IAIFIE 255K, AN RIS ) X1 80 A B 1695 T 0—20cm F1 40—50cm 1) + 445 LI
A BEW(P>0.05) , £ 20—40cm , i 450N # 4b 3R (978 HILBE 7 2 2 ) 18— 45 OR 9 47 R ) 6 4k 3L
Whittaker 55X #H FAK AT M5 6 28 FBAES RE A /M BRI T T Ho AR 4 1t B = 1 45
SRR 1.5 BRI A AR T B IR B 95% , 4t B 2a, FWRIFFT R I . R0 0 B J5L 08 V5 W0 1) - i
BHCH 1.55, 70 FHHEN 0.44 o/ (g - a) ,95%ITEW 3 6.8 o JRITE ) 19 43k i 1] 4 T AR S 6 X1 31 7 S
$ A S0 R A o VB 18 At A 7 - )2 BEL A S (AR P W% 43 R K 34 DRI 30 6] 3 14 9 95 0 A e
g b R ek R A ML TR T

P AL SR 53 AT L TR S e - ST AR AR T AR e R, AR SIS 4 AR R R R ARFE R+
e S 1) A B 225 (P>0.05) . FEGX RS R R R BT R A RHDh L B
gy, - HE P R Bk [ A 18K A B R R T4 Ak PR e B T R AR R e Y AR AT
BRIMER R EIIAHE NIRRT RCRZ —, AEZSHEZLS YN 2 5 Y78 5 DNA
RNA FIE AR, KRFE A SRS IR PR OCR EER A B P HE D06, ARSI HF
FEEERT AN RDIRE A 51 A BT 3 4 0 AR AR R T 1 2 (P<0.05) , L3 — AR PR NI E I Ab B R
P RS R P E S T IHAA IR, WIS ACh A MU K A BT S AR R AL S SRR I AR
TERETE 5 , LU A T R o BE RO BES 1 Ak TR AR A VR 09 R HEA WL S e i 7 0 S i el
SR NS Mg/ A B2 S N i I =3 e B ) B2 O % R 8 D o 1) A A S 10 w1 e 1 N B s a2 -3
Hh s (RIS A6 AR Ak, (AR V& b 8 PRt V5 9 A B b, o = 48 1) & U B B — 8 IS, L ) 74 X1
HJEIAE 5 B AR R A B b A 9 Wy ek 0 S 0D, 13 SRR AN B RN TS, R I IR

TR SR A KRR FEARRE D, 2R YRR & P Fh 22 R R A 55 5y
B RE R AP RIOEE kS AR B bR R SRR B T 5T A B2 o S XD e S A AV AT 9 R
W, 0 3 B R 2 PR MERE RS LR R e R i R A O B B AR BR A R BT R R B
AERR R F B RS AR PR HR SO R A AL & A A C G R | Pielou 3557 BE 46 BOR + 504 ML & &
EAHSEE R LR E R 20 SR A KB DIAC BRSO Z 3, 2R 5 4 @ R 808 5 A LR
i RS R HR R T RESE: , VR 2o 5 = X 80 g iy o Ay PR L 50U, T v 40 %) 4 i R 3R
TR FASLI I PR, 78 BB R, A AL AR AR B U b 7T, S B AR U S A HL A B AR
FHOCOER o IS IRI A Bl 3% 33200 AN R R RE A7 90 1) SR R SR A SR 1) 284, R0 A5 - 4 v 1y
FRAT AT AN BIAD FE 5 (H A B[R] S0 B X EIRI 25 2 By 2y b B g 1R 16, AE B RGBS AT
EREBREIREN L,

5 i

R EI KT RETS ZREVE S0 5 3 | 8] —4FEfK—4F Shannon—Wiener Z2FEEFEEL  Pielou 2150 BE 484 F BT BEHE 5K
127 15 T LA X SR A B AN [0 X )R, — AR PR NI E AL 3T 4458 20—30cm 1 30—40cm 4G LT & & o 5%
et 1 At A B S TR X A LTS 4 v g R A R USRI o R B R S — AR PR A B 4
A& & T AR, Shannon—Wiener ZFEMEFE RS A MWL & 1t 2 A & i 42 W M 07U G5 Pielou 2
SIEEHRELS R TR M T B E A XK R s Richness F80C5 A WL i 2 0 B M UG, 58805 ok i 3%
TAKIR , B —FAR—AERFIAC BT TR & SRR, 45 & TS YA 2Rt Kk 7= R R G £
B E AR AR fe B R BB
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