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Effect of fire on soil nutrient content and enzyme activity in Gurbantunggut
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Abstract. Fire disturbance influences both above-ground and below-ground nutrient cycles by burning some of the
vegetation, litter, and duff, which leads to nutrient losses. It can also cause important changes in soil chemical properties
and enzyme activity. In desert ecosystems, large-scale fires, previously considered as rare events, are now a major threat to
these areas. The present study was undertaken in Gurbantunggut desert, where wildfire incident occurred in July 2016, to
examined the short-term effects of fire on soil nutrient content and enzyme activity in different soil layers (0—35 ¢m and 5—
10 cm) . The original vertical distribution patterns of soil nutrients and enzyme activity were not changed by fire disturbance.
Soil nutrient content and soil enzyme activity, except for that of catalase, were higher in the 0—35 cm soil layer than in the

5—10 cm soil layer. An interaction was present between fire and soil depth, and the effect of fire on soil properties was
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limited by soil depth. Soil chemical properties were mainly affected by fire in the 0—35 cm soil layer. Soil hydrolase and
oxidase activity decreased after the fire, and the activity of sucrase, urease and beta glucosidase decreased in the 0—5 and
5—10 cm layers. Alkaline phosphatase activity decreased only in the 0—35 cm soil layer,and catalase activity decreased only
in the 5—10 cm layer. The activity of hydrolase in the upper soil layer was sensitive to fire disturbance, and that of oxidase
was relatively stable under the interference of fire. Analysis of the characteristics of soil enzyme activity in the different soil
layers indicated that effect of fire on hydrolytic enzyme activity decreased with increase in soil depth, while that of oxidase
showed the opposite trend. Overall, fire disturbance increased the content of soil available nutrients and significantly

decreased soil enzyme activity in Gurbantunggut desert.

Key Words: fire disturbance; soil enzyme; soil nutrient; Gurbantunggut desert
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Table 1 Changes in chemical properties in different soil depths under wildfire ( mean+SD)

etz 2l )2 ke EI 8 AT 12 ke Bl
soil chemical properties Soil layers/cm Bumn Unburn soil chemical properties Soil layers/cm Burn Unburn
pH 0—5 8.55+0.12  8.35+0.08 || fif&% NO;-N/(mg/kg) 0—S5 15.54£0.70*  10.40+1.77

5—10 8.40+0.04  8.52+0.07 5—10 5.16+0.35 4.02+0.44
FHHLE SOM/ (g/kg) 0—5 4.80+0.60  4.46+0.34 || A A NH,-N/(mg/kg) 0—5 6.98+0.23 7.14£0.36

5—10 2.27+0.08  2.13+0.17 5—10 7.84+0.26 8.07+0.40
21 TP/ (g/kg) 0—5 0.42+0.01  0.41+0.02 || #HZHE AP/ (mg/kg) 0—s5 8.14+1.20 7.30+0.39

5—10 0.39£0.01  0.36+0.01 5—10 4.59+0.30 4.57+0.28
SB0 TK/ (g/kg) 0—5 16.07£0.12  16.26+0.21 || B AK/ (mg/kg) 0—5  177.71£10.57 173.10£9.16

5—10 15.3420.26  15.76+0.21 5—10  150.92+£5.60  147.97+11.89
4% TN/ (g/kg) 0—5 0.28+0.01  0.28+0.02

5—10 0.15£0.02  0.15£0.01

# 2R 25 3 SOM : Soil Organic Matter; TP ; Total P;TK; Total K; TN Total N; AP ; Available P;AK: Available K

®2 MNEMTERENTEBUERAONERAESTER

Table 2 Two-way ANOVA on the effects of fire and soil layers on soil physicochemical properties

HT W AR AR AW EuaE R WER BEK
Factors pH SOM TN TP TK AP AK NO;-N NH,-N
K% Fire 0.49 0.39 0.01 1.52 2.04 0.36 0.02 11.20"* 0.53
+JZ Soil layers 0.12 49.66°"  149.92"" 10.44 9.60""  23.46*" 8.627" 87.83"" 7.95%"
kpex L2 FirexSoil layers 480" 0.13 0.01 0.29 0.48 0.5 0.02 4.39" 0

# FREFWE T FORERW L E

A L JZ RS VAR K e 5 U R BE A B, P SR K A P ORE RIS 25 5 3, SR T S P A
HARSA /N ZRIA KA BT JOBE TP R, AR A JOBE TI0 T AR BURIARRE . HL BN 7K fige i 1 A 52
M it S T8 SN T AR, Kb S ATl ) 1 PR R B B R

KBEZ e, S A Tt (R Tt DR T @ -0 70 W 0 | 6P DR TR I ) % P55 X A F 22 S I 3 (P <.
01) , ALl (I S0 UM ) R KA MR (P>0.05) (3 3) o A SRRURIBEXH TR | B30 26 1 1l | ol Pl 12 il
SN (P<0.05) , i - SETR BE TR BEE P F K. IR o S Al SR 1R 2 3R 2 AN 3% (P <O,
05) o KCBERN - HEGRIE (1952 T AT IS i A0 U AR TG 1 JC 22 520 (P>0.05) | Xof JUR I | Bl P e P 3% 1
A WE R (P<0.05) X B-HwHH G A ) 2 #0H (P<0.01) .

F3 MNEMIERENTIEHREFENNEZFESINER
Table 3 Two-way ANOVA on the effects of fire and soil layers on soil enzymes activity

TR it T P 12 JOK it BT A T SUE =K ivel

K7 Factors
S-SC S-ALP S-UE S-BG S-CAT

k¢ Fire 20.81** 5.62* 56.97 " 292.84** 0.53
+ )2 Soil layers 8.47"" 618.27 " 2.90 25.57** 0.80
Kex 1 )2 Firexsoil layers 1.45 5.06 6.80 32.09 ** 0.01

* FREFRE " RREFW I ;S-SC . soil sucrase; S-ALP ; soil alkaline phosphatase; S-UE ; soil urease;S-BG :soil beta glucosidase; S-CAT;

soil catalase

ITEERRMR AR S RGO P, Kb it R SR Behe 8, (6 HOE IR TS, i 8 R AR SR i — 20480 T &
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Fig.1 The effect of fire on soil enzyme activities in different soil layers( mean+SD)
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BEMIKFET,S-SC ; soil sucrase ;S-ALP ;soil alkaline phosphatase ; S-UE :soil urease ;S-BG :soil beta glucosidase; S-CAT ;soil catalase
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