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Abstract: The Yunwu Mountains are located in the typical steppe of the Loess Plateau which is also the prairie fire pilosity
area in the semiarid region of the plateau. Because of low rainfall soil and water loss and drought the restoration of
vegetation is difficult. Artificial grassland construction and pasture enclosure were used as restoration measures in this region
by previous researchers and achieved many positive effects. However in recent years because of long-term enclosure and
lack of appropriate management the grassland has apparently degenerated. This degeneration of vegetation cover is
accompanied by accumulation of much plant litter. Because of the limited water litter decomposition is limited which
seriously impacts on nutrient recycling in the ecosystems. After fire organic matter is transformed into inorganic components
that the vegetation can readily absorb. These inorganic components undergo a series of chemical changes in the soil. Fire
may also affect the transport of water to be absorbed by plants.

In the present study we mainly focused on the effect of fire on soil nutrient characteristics. Three Stipa bungeana
communities were selected as experimental stands that had been burned in 2011 ( new burning) 2009 ( three years after

burning) and 2000 ( eleven years after burning) . A nearby unburnt stand was selected as a control stand. In September
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2011 soil nutrients were determined. The aim of this study was to investigate the characteristics of selected soil chemical
properties in the different burning periods.

Changes in soil organic C ( SOC) total N total P and available K concentrations in the unburnt stand were contrasted
with those in the stands which had been previously burnt in different years including new burning three years after
burning and eleven years after burning. The soils were sampled in 10cm layers to a depth of 50cm and changes in soil
nutrient concentrations were compared in the four stands in each of the 0—10cm 10—20cm 20—30cm 30—40cm and
40—50cm layers. The results were as follows: (1) SOC total N total P and available K concentrations at all depths in
the newly burnt stand were significantly higher than in the unburnt stand ( P<0.05). (2) SOC total N total P and
available K concentrations at all depths three years after burning stand showed no significant differences from concentrations
in the unburnt stand ( P>0.05) . (3) Total N concentrations at all depths eleven years after burning were significantly
higher than in the unburnt stand ( P<0.05) and SOC total P and available K concentrations at all depths except for 0—
10cm  were significantly higher than concentrations in the unburnt stand ( P<0.05) . (4) In these four stands SOC total
N total P and available K concentrations decreased in the soil profile from the top to the bottom sampled layer. (5) The
soil surface layer (0—10cm) had pH values of 7.9 8.5 and 8.0 in the newly burnt stand three years after burning and
eleven years after burning respectively which were not significantly different from the pH in the unburnt stand ( pH=8.2)
( P>0.05) . Overall new burning and previous burning (up to eleven years previously) compared to no burning led to
significant improvement in the measured soil nutrient concentrations compared with the unburnt stand but had not changed

significantly three years after burning which may be related to rainfall after fire.

Key Words: Typical steppe; fire; years after burning; characteristics of soil; community of Stipa bungeana
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Table 1 The status of experimental field
3a 11a
Stand pattern Unburning New burning ;::;j;i:g ffllzef:uizf;;
Area/hm’ 15 10 15 30
Altitude /m 2065 2099 2074 2039
Slope/( °) 15 15 14 20
Above ground biomass/( g/m?) 21211 242.01 189.75 293.26
Type of soil
Years of burning 2011 2009 2000
Fire intensity
Comparison of plant
1.3
3 30 mx30 m o “xX” 5 50 emX50 em
0—10 cm+10—20 ¢m+20—30 ¢m-30—40 cm.40—50 cm
(3 ) o
1.4
C - ; N ; p
- X K - ; pH : o
( SPSS16.0 ) Post-hoc
LSD P<0.05,
2
2.1 C
4 SOC (0—10 cm) 0—50 cm SOC
( 2), 0—10 cm SOC 3 a.ll a ( P<0.05)
0—10 c¢m SOC 3a.1l a C
(P>0.05) o 10—20 ¢m~20—30 ¢m+30—40 cm.40—50 cm  SOC
11 a SOC ( P<0.05) 3a (P>
0.05)
0—50 cm SOC ( P<0.05) 3a (P>
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0.05) 11a 0—I0 cm S0C ( P<0.05) .
2 /( g/kg)
Table 2 Soil organic carbon concentrations at different depths after different burning years
/ 3a 11 a
cm
. . ‘ . Three years Eleven years
Soil depth Unburning New burning after buring after buming
0—10 26.49(1.58) b 34.19(1.85) a 25.82(0.87) b 29.62(2.51) b
10—20 22.52(0.22) ¢ 26.68(0.77) a 21.47(0.04) c 25.25(0.63) b
20—30 19.10(0.57) b 23.43(0.93) a 18.47(0.59) b 22.07(0.26) a
30—40 16.68(0.37) b 20.89(1.30) a 16.31(0.48) b 19.64(0.71) a
40—50 14.09(0.35) b 18.78(0.96) a 13.77(0.49) b 18.10(0.86) a
5% ;
2.2 N
SOC 4 N (0—10 cm) o 0—10 cm<10—20 e¢m+20—30 cm+
30—40 em N 3aula (P<0.05)( 3) 3a
( P>0.05) 11 a 3a ( P<0.05) . 40—50 em N
11a ( P<0.05) ( P>0.05)
11 a ( P>0.05) .
0—350 cm 11a N ( P<0.05) 3a
(P>0.05) ,
3 N /( g/kg)
Table 3 Soil total N concentrations at different depths after different burning years
3a 11 a
fem Three years Eleven years
Soil depth Unburning New burning R veny i
after burning after burning
0—10 2.49(0.11) ¢ 3.18(0.08) a 2.55(0.05) ¢ 2.84(0.15) b
10—20 2.23(0.03) ¢ 2.75(0.04) a 2.19(0.05) ¢ 2.55(0.05) b
20—30 1.98(0.05) ¢ 2.50(0.08) a 1.99(0.05) ¢ 2.30(0.04) b
30—40 1.77(0.05) ¢ 2.27(0.06) a 1.78(0.05) c 2.11(0.09) b
40—50 1.52(0.04) b 2.02(0.07) a 1.52(0.07) b 1.93(0.12) a
2.3 p
4 0—50 cm P ( 4. 0—10 cm
P 3a ( P<0.05) 3a 1la (P>
0.05) . 10—20 em +20—30 ¢m<30—40 ¢m- 40—50 cm 11 a p
( P<0.05) 3a ( P>0.05) 1 a ( P>0.05) .
4 P /( g/kg)
Table 4 Soil total P concentrations at different depths after different burning years
/ 3a 11 a
cm
Soil depth Unburning New burning 'I?hree yee%rs E'leven ye.ars
after burning after burning
0—10 0.68(0.01) b 0.73(0.01) a 0.66(0.01) b 0.70(0.01) ab
10—20 0.66(0.01) b 0.70(0.01) a 0.65(0.01) b 0.69(0.01) a
20—30 0.64(0.02) b 0.69(0.01) a 0.62(0.01) b 0.69(0.01) a
30—40 0.61(0.01) b 0.68(0.00) a 0.60(0.01) b 0.68(0.01) a
40—50 0.59(0.01) b 0.66(0.01) a 0.59(0.04) b 0.68(0.01) a
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0—>50 cm (P<0.05) . 11 a 0—10 cm
P ( P<0.05) 3a P ( P>0.05) ,
2.4 K
4 K 0—50 cm K
5) . 0—10 cm K ( P<0.05) 3a 11 a
( P>0.05) . 10—20 em 11 a K ( P<0.05)
3 a ( P>0.05) 11 a ( P>0.05) o 20—30 cm+ 30—40
cm<40—50 cm 11 a K ( P<0.05) 11 a
( P<0.05) 3a ( P>0.05) .
5 K /( mg/kg)
Table 5 Available K concentrations at different depths after different burning years
Jem 3a 11 a
Soil depth Unburning New burning ii’filfﬁfg ﬂiﬁ?ﬁiﬁ
0—10 238.80(28.64) b 325.34(36.11) a 300.70( 30. 11) ab 290.95(24.63) ab
10—20 169.55(6.36) b 197.23(8.22) a 165.73(18.19) b 199.98(8.95) a
20—30 117.80(3.23) 139.90( 8.34) b 117.25(10.07) ¢ 160.22(9.75) a
30—40 96.93(2. 10) ¢ 114.92(7.02) b 98.29(6.01) ¢ 136.72(4.37) a
40—350 80.63(1.47) 103.80(2.73) b 84.92(3.31) ¢ 121.22(2.59) a
2.5 pH
4 0—10 cm pH 3 a(8.5) > (8.2) > 11 a(8.0)
> (7.9) pH ( P>0.05) 4 o
SOC o SOC
9
» Gilacomo Certini N
7
o Schmidt 10
SOC o SOC. N.
P K o 3
a SOC N
! 11 a
40—50 cm o SOC
11 a SOC o SOC
o 1 11 a
9 o
N o N
o 2 N
o N
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