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Effects of different improvement measures on plant

community and soil of typical pasture
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Abstract: The trial of various improvement measures of pasture was conducted in Yunwu Mountain Nature Reserve

during April to September in 2010 to seek for the key technologies to accelerate the grassland ecological restoration in the

semi — arid areas of southern Ningxia. The results showed that there was no significant difference in plant diversity be-

tween the treatment of harrowing and the control ( P >0.05). The coverage and biomass under harrowing were remark-

ably reduced by 7% and 32.4 g+ m™? respectively, compared with the control. The soil moisture content under the treat-

ments of harrowing, harrowing + reseeding, harrowing + fertilizer, harrowing + reseeding + fertilizer, and fencing

was significantly different from that under the control ( P < 0.05), while the soil bulk density under these treatments was

reduced. The content of soil nutrients under harrowing + reseeding + fertilizer was also significantly different from that

of the control ( P <0.05).
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Fig.1 Plot arrangement of different treatments for pasture restoration
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REKEMIENEERRZ -, NE1ITUE
H SR BB #% 6 A 9 19 Shannon — wiener 35 $X 2 [6]
ERBE(P<0.05) HPEEHFREESTHE
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Table 1 Diversity index of the plant community under different improvement measures

ZRUEER

T + AME RS + FEAD  ROBARAE + #h R+ HAE

A %
Diversity i *,A,ﬂ Harrowing + Harrowing + Harrowing + reseeding i ﬁ i CK
. Harrowing . - - Fencing
index reseeding fertilizer + fertilizer
Shannon — Wiener 5 ${ 2.4477 2.6216 + 2.7210 2.6672 + 2.7948 + 2.4374
Shannon — Wiener index 0.0090e 0.0018d 0.0158b 0.0062¢ 0.0051a 0.0100e
Pielou 5 %X 0.8639 + 0.8611 + 0.8562 + 0.8761 + 0.9180 + 0.8791
Pielou index 0.0034c¢ 0.0010cd 0.0065d 0.0025b 0.0053a 0.0009b
FREHRS 17 + 2.6458b 21 +1.7321a 24 £+ 2.0000a 21 +1.0000a 21 +2.6458a 16 + 1.0000b

Richness index

H.BEUKF OO FARN-—FEAERTEE REFRATFENARESLER,

Note: Different small letters in the same rows denote significance at P = 0.05, hereinafter the same.
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Fig.2 Coverage and biomass of the plant community under different improvement measures

3.2 ARAMREHE LHEBAERHOT W

3.2.1 RERRFHAFIELSKENYH WE
2HIR, BB REERTBESNIREBRAL
TEENHTBEEKE, X554 W& 78 M E 6t
ERERAXR ;LS &R REHAATES MR FE - 5%
EKEEMBZEEZRFEE(P<0.05), HEMK
HEEEZRIZRAEE(P>0.05), 0~20 cm HE
EMBBREEEABIHEET 17.23% .18.84% .

16.89% .22.79% . 14.91% ;20 ~ 40 cm ¥ B 2> B 4%
BT 16.64% .17.23% .15.89% .15.91% .15.72% ;
40 ~60 cm WE A HIRE T 14.60%.13.34% .
14.12% 14.72% . 14. 12% ., S U R EHEHES
THHEMSKE AMELERENEN, LS KE
53tz g ESERLHE M, X5 G SR
FANMRER -3

2 TAMRBETHLIESAKR %

Table 2 Soil moisture under different improvement measures

Ho B MRE + REAE EHLMA hE
R Hm B PAﬂ+?H§ E‘iiﬂ_’,&ﬂ AR +?H§+.ﬁﬁ B Y
) Harrowing + Harrowing + Harrowing + reseeding . CK
Depth Harrowing . . . Fencing
reseeding fertilizer + fertilizer

0~20cm 20.501+1.1641a  20.782+1.0252a  20.442 +1.1608a 21.473 £+ 0.4744a 20.095+0.9639a 17.488 + 0.0508b
20 ~ 40 cm 20.143 +0.1166a  20.244 £ 0.2676a  20.013+0.1571a 20.017 + 0.0789a 19.984 1 0.3300a 17.269 + 0.1146b
40 ~ 60 cm 19.427£0.0669a  19.214+0.2470a  19.345+0.1249a 19.448 + 0.0583a 19.346£0.0770a  16.952 £ 0.1967b

322 FRAIARBAMNLIEESTNYH LTHEAE
RBLT +BE BIRA, e LR oK B R BE
EHEENERSHEY, NEI B, 2%/
BRI T8, HAEY/PNFXE, Xk T8
KB HERERBEL L ERE, &R LEEE
EREMEAD, &S] BEHREKENHZIR
R 0~ 10 cm B + A EMWLHE
ESWEBZEEREE(P<0.05), B A # B
PARE + AME BN RE + B FEHIAA AR + AR + B
JE BTN LEAE 5 H X BEEKS5.59% .
7.96% .6.82% .1.04% .2.46% ;10 ~ 20 cm Y & Ff
BREHBESXNBRZAEFBE(P<0.05), 75
St FEAK 4.99%.5.67% ., 16. 41% . 7. 19% .
12.77% ;20 ~ 30 cm ) B A FE (B AA AT + M 4E .

EHAAE + #ME + EIE FREHERN L EEES X
BZREZRAREE(P>0.05), EHME 4> 5 3T
HEPEAR 3.09% .4.51% .8.35% .10.43% , %I B X 7]
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15.9%.20.8% .11.0% .16.8% ;10 ~ 20 cm 1+ 2, %
Ho AR + FME B HBAAAE + M AR EEHBAAAE + D% +
IS EEHEF SR ZRIERBE(P<0.05),4
A BREE T 6.5% .10.5% .10.9% .9.5% ;20 ~

30em TEERMBSRELHEZBERBE(P <
0.05), FEELZMMEK, FLAHNAEHRTETE
TH#EE,

R3 FAURARTHLIHREE/ (g:cm™’)

Table 3 Soil bulk density under different improvement measures

\ A A
L HEE =i ﬁﬂ&ﬂ+%% ﬁﬂ&ﬂ+ﬁ% E%&ﬂ+%ﬁ+ﬁ% T
. Harrowing + Harrowing + Harrowing + reseeding . CK
Depth Harrowing K . - Fencing
reseeding fertilizer + fertilizer

0~ 10 cm 0.996+0.0095ab  0.971 +0.0052b 0.983 +0.0017ab 1.044 + 0.0476ab 1.029 £0.0167ab  1.055 +0.0885a
10 ~ 20 c¢m 1.123 £0.016%b 1.115 £ 0.0183b 0.988 +0.0204¢ 1.097 £ 0.0423b 1.031+0.0580c  1.182+0.0131a
20 ~ 30 em 1.161 £0.0125ab  1.144 +0.0105ab 1.046 + 0.0940b 1.098 £ 0.0778ab 1.073+0.0913ab  1.198 +0.0624a

EREEAO0~10cm L2, EHMAE + 1ME +
TAE B E S FX B, X BER T 24.6%;10 ~ 20
em LB, ENMEEBZEIERAEBE(P>0.05);20 ~
30em LEREMAME + #ME + BT REST
431% , HELBZAEZERABE(P>0.05),

FHHHAESEEOO~10cm T2, EHAL + %
BB + B+ EIE BT SR EE
SBE(P<0.05), 7 HHEMNBETT 8.2%.
11.5%.8.4%;10~20 cm T 2, EHMEEF KT
HEAE(P<0.05), AT + #ME E MDA AR +

FERE BN AL + #ME + EIEZ B ZR AR ZE (P>
0.05);20~30 cm T2, BB EEMRTFH LA
(P<0.05),BIEHESWNBZRAEZRAEE(P >
0.05), FEHBAMAE + #M & (R b AN AR + M % + HAC &
BRI E T 40.5% .46.4% , B ABFFTEs 1Y
K, SMBREE—REEEMT LESRS BE
AMEHEBMENEEASE, ERXHEFIESX
BZEIZRAEE(P>0.05), M HIBMELMETF X
B XTI RE 5 LR IT R AFRRA X,

R4 TAURFETHLIRES

Table 4  Soil nutrients under different improvement measures

EHRA + 1ME
= ML+ M+ SRR
x9 2R g TURRCHE SRR + B R 57
; Depth R Harrowing + Harrowing + . . . CK
Nutrients Harrowing \ e Harrowing + reseeding Fencing
/em reseeding fertilizer e
+ fertilizer
UL 0~10 26.00+2.0664ab 27.10a+2.1794a 23.17+2.7791b  24.90+1.7088ab 26.20 + 0.8544ab 22.43 +1.5631b
Organic matter  10~20  17.57+£0.9074b  18.60+0.4583ab  19.30 + 0.8000a 19.37+0.3786a  19.13+0.5033a  17.47 + 0.9074b
ol
/(gkg™") 20~ 30 16.10£0.2000c  17.40+0.4359b  17.53 £1.2503ab  18.23+0.3512ab  18.67+0.5033a 18.53 +0.5033ab
45 0~10 1.30 £ 0.0764bc 1.26 +0.0058¢ 1.25+0.0503¢ 1.52+0.0551a 1.35+0.0416b 1.22+0.0153¢
Total N 10~20 0.90 £ 0.0306a 0.89+0.2468a 1.04 + 0.0208a 1.03 £ 0.0709a 0.88+0.0907a  0.97+£0.0551a
o
/grkg™") 20 ~ 30 0.47 +£0.0473b 0.51+0.0208b 0.54 +0.0265b 0.73+£0.1041a 0.47+£0.0473b  0.51+0.0781b
L] 0~10 182.67+6.0277b  197.00+3.6056a 186.33+3.5119b 203.00+7.9373a 197.33+2.5166a 182.00+ 5.2915b
Available K 10~20 57.67+3.0551c 106.67 +10.7858a 99.00+15.7162a 102.33+2.0817a 80.33+7.2342b 77.00 + 4.5826b
ko]
/(gkg™") 20~30 41.33:6.0277d  78.67+3.5119ab  70.67 + 1.5275b 82.00+4.3589a  55.33+6.6583c 56.00+9.8489¢

T SR S B B R RO KR B AR L KB E R

Note: The data of soil nutrients were provided by Yuanzhou District Agro-technical Extension Center in Guyuan City .
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