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Relations of Soil Physicochemical Properties and Soil Enzyme Activities with
Plant C and N in Yulin Area of North Shaanxi Province

WANG Chur-jie, ZHU Zhimei, ZHANG Rerhui, YANG M ethuan
(Department of Environmental Science, Northwest University, X7 an, Shaanxi 710127, China)

Abstract: Using the methodology of “the temporal for the spatial”, this paper studies the relation of soil physico-
chemical properties and soil enzymatic activities with plant organic C and total N in different desert lands in Yulin Pre-
fecture, North Shaanxi Province. Results showed that with the process of increasing desertification, soil physice-
chemical properties changed regularly. At the same time, soil pH value in different profiles at the same deser
tification degree increased with soil depth increasing and soil urease activity was reduced sharply although the
variation of soil pH value was not so obvious. Soil catalase activity in the whole profile was relatively higher
and it first decreased and then increased with profile depth increasing. Correlation analysis showed that in the
study area, there was little relevance between soil pH value and other factors and a close correlation among
all factors except soil pH value. Except plants and the soil C/N value, the correlation between soil bulk den-
sity and other indexes was negative and the correlation among other indicators was positive.

Keywords: desertification; soil physicochemical property; soil enzyme activity; Yulin Area of North Shaanxi

Province
b
2
[
2 2 2 2
2
[2]

b
:2009- 1124 :2016-04-02
: “ » (30700648) ;

— ” (2006Z05) ; “
” (08JK442) ; “ ” (08YZZ27)
(1984—), (), , , E-mail: wchj20042007@ 126. com

(1972—), ( ) , s , E-m ail : zhuzh imei@ nwu. edu. cn



58

30

[3-10] [1F13]

[14-19]

440 mm,
60% ~ 75% ,
136~ 155 d

(Stipacapillata),

?

2 WAL
2.1

79

(Artemisia ordosica)

B

IR S
5 )
, s 3 1mX1lm
4 1 2.2
107°15 —11054 , 3649 —39°27 , 1 015~ 2008 2009 7
1400 m; "
. (1
« » o« » o« » [ 20]
, Ilmx1m
, 7.6 C, , 250~
1
! %
iv > 35 + (S. plareosa)
@ 25~ 35 + ( C. squarrosa)
@ 15~ 25 + + (A. frigida)
@ 5~ 15 + (A. ordosica)
o <5 (C. zlbum)
(D 1] , 24 h
( ) , ) , NH; —N :
100 C N (] , 0. 1 mol/L
(2) KM nOs
., 0—5,5—10, 10—15, 15—20,25—30 cm 2.4
, 2008, 2009 s Ex cel
3, 100 SPSS16.0
L o0 3 GRS
=1, 3.1
; pH 3.1.1 KRR B B LR AR
(1 mol/ L 5: 1), 2
C K2Cr207 — s R ,
2, N (21 0—30 em



5 C, N 59
, pH 8. 10
, ~8.71 , ,
; pH ) ;
, (y= 13.734x + 30. 954, R’ = C N ,
0.987 4, x: , ¥ ), C
(y=28.249¢ " R*= 0.992 9, ; , C/N
) ,
2 %
iv @ @ o
0—5 em 1. 52 1.00 0.88 0.40 0.27
5—10 cm 1. 62 1.86 1.68 1.59 1.33
10—15 ecm 2.79 2.76 2.69 2.45 2.30
15—20 cm 2. 82 2.80 2.76 2.63 2.58
20—25 cm 2.91 2.83 2.80 2.73 2.68
25—30 cm 3.4 3.41 3.39 3.38 3.40
0—5 cm 1. 13 1.18 1.25 1.31 1.38
5—10 cm 1. 22 1.29 1.37 1.45 1.54
10—15 ecm 1. 26 1.33 1.42 1.50 1.59
15—20 cm 1. 37 1.35 1.38 1.55 1.64
20—25 em 1. 38 1.46 1.54 1.62 1.69
25—30 cm 1. 55 1.60 1.65 1.68 1.70
(I~ 0.05 mm)/ % 43.56 57.32 74.85 88.32 96. 73
(0.05~ 0.002 mm) / % 39.72 35.09 21.04 9.09 1.95
(< 0.002 mm)/ % 16.72 7.59 4.11 2.59 1.33
0—5 cm 8. 42 8.35 8.10 8.26 8.50
5—10 cm 8. 51 8.31 8.15 8.20 8.53
10—15 ecm 8. 54 8.34 8.18 8.33 8.59
pH 15—20 cm 8. 60 8.38 8.23 8.35 8.67
20—25 cm 8. 65 8.43 8.26 8.36 8.70
25—30 cm 8. 62 8.42 8.33 8.40 8.71
0—5 em 0. 717 0. 558 0. 467 0.426 0.376
5—10 cm 0. 690 0. 538 0. 416 0.386 0.355
C 10—15 em 0. 650 0.518 0. 396 0.315 0.325
15—20 cm 0. 589 0. 497 0. 355 0.294 0.284
20—25 c¢m 0. 538 0. 383 0. 325 0.274 0.254
25—30 cm 0. 431 0.318 0. 284 0.213 0.213
0—5 em 0. 065 0. 049 0. 039 0.030 0.019
5—10 cm 0. 056 0. 041 0. 028 0.025 0.016
10—15 cm 0. 046 0. 035 0. 025 0.019 0.014
N 15—20 ecm 0. 032 0. 025 0. 021 0.014 0.012
20—25 cm 0. 030 0. 021 0. 019 0.012 0.009
25—30 cm 0. 026 0. 019 0.017 0.011 0.010
0—5 em 11.03 11.39 11.97 14.20 19. 79
5—10 cm 12.32 13.12 14.86 15.44 22. 19
C/N 10—15 em 14.13 14.80 15.84 16.58 23.21
15—20 cm 15.10 17.89 16.90 21.00 23. 67
20—25 c¢m 17.93 18.24 17.11 22.83 28.22
25—30 cm 16. 58 16.74 16.71 19.36 21.30




30

60
3.1.2  EER T AKX W7 ,
, ; C C/N
, (p< 0.05), N
. C N ; (p< 0.01), , 2
(ol , 0.994, ,
, , 2 cy= — 1392 4x” +
, ( 3) 2.450 5x+ 1.708 4, R*= 0.993 I;
, C, N C/N (p< 0.05);
) : pH ) C N 3 (p<
(p>0.05); C/N 0.01)
3
pH C N C/N
pH 1.000
0.119 1.000
- 0.187 - 0.994" " 1. 000
0.296 - 0.881" 0. 850 1.000
C 0.225 - 0.936" 0. 907" 0.985"" 1. 000
N 0.066 - 0.973"" 0. 956" 0.966" 0. 986" " 1.000
C/N 0.477 0.922" - 0.943" - 0.691 - 0.749 - 0. 845 1.000
. 0.05 (p< 0.05); * * 0.01 , (p< 0.01)
3.2 s
3.2.1 BEMNEE i ALARENE R , 4
[23] | JR B35 P/ (mg » g™)
’ 0.05 0.10 0.15 020 025 0.30
[ 24-25] 0 T T T T T )
5_
) NHs; g il
. 2 —— BB T
K 15¢ —o— VD A BE T
H202 02 H-20, I 5oL —A— Y AL B BETTT
H =Y A IV
H20:2 , 251 ARV
30L
1 2 , , 2 1
’ @EW e AL B E M/ (ml - g")
, , 00.2 0.3 0.4 0.5 0.6
Ay @ st
=
, ) @ 10F —— P LR T
_ 15k —o— by AR BE 1T
15—20 ¢m ﬁ —A— b AL 6 B T
’ 5 20} ——yJ (B B TV
25l —w— b AL B V
3.2.2 A MEE it LA ENLE 1ERET M 30
£ M AT 2
4
pH C N C/N
0. 192 - 0.925" 0. 885" 0. 899" 0.956 0.934" - 0.726
0. 056 -0.984"" 0.969"" 0. 938" 0.981"" 0.990" " - 0.844




5 C, N 61
, 2 pH 6 , (1) C/N
, C/N , ,
, C/N ; ;(2) C,C/N 2
C N , N
, C, N (0. 956, , ;(3)
0.934), C,N C, N,C/N pH ,
; C C pH
N , H:02 5 (4) N
02 H:2:0 , C C (p< 0.03), N
N , C ;(5) C/'N
) N , C N
3.3 ¢ NON
5 C, N,C/N
C% N % C/N
, C. N iv 44.68%+2.80 3.249%0.387 13.75%1.59
C. N.C/N 43651211 2.678%0.404 16.34%1.32
( 5) 5 i 7 @ 42.57%£2.23 2.50110.675 18.25%2. 34
C N C/N @ 41.72+2.18 2.388%0.731 17.74%t2.28
C N.C/N (D) 40.52+2.21 1.948%0.525 19.65%1. 86
6 i
6 C , ,ON
pH C N C/N
0.932° 0.986"" -0.075 - 0.995* 0.983"* 0.912°  0.954" 0.986"* - 0.910°
N 0.875 0.950" -0.007 - 0.947" 0.931"  0.950"  0.951" 0.983" " - 0.868
C/'N -0.914" - 0.932" -0.148 0.906" - 0.88 - 0.966"" - 0.961" " - 0.965" " 0.772
eV ’
4 4w , C, N ; C, C/N
(D 2 , N
C, N
(2) ,
) pH
, 15—20 cm [ ]
3 , H
(3) P n
,» pH [M]. ,1999:16-12.
’ C/N 2] : ,
) [1]. ,1997,12(4) : 357-362.
[3] , ,
(4) C N C/N (1. ,2004, 15
C N 3 (9) : 1064 1066.



62

30

[9]

[ 10]

[11]

[12]

[13]

[ 14]

[1]. ,2007,27( 1) : 15.
(1. , 2002, 16( 4) : 5-8.
[1]. , 2002, 22( 4):

333-338.
Su Y Z, Zhao H L. Fractal features of soil particle size
distribution and the implication for indicating desertifica-
tion[ J] . Geoderma, 2004, 122(1): 43-49.

[J]. , 2008,
28(4): 696-695.
Zhou R L, Li Y Q. Desertification effects on C and N
content of sandy soils under grassland in Horqin, north-
ern China[ J] . Geoderma, 2008, 145(3-4) : 370-375.
Wang G P, ZhaiZ L,Liu J S. Forms and profile distr+
bution of soil phosphorus in four wetlands across grad+
ents of sand desertification in Northeast Ching J]. Geo-
derma, 2008, 145( 1/ 2) : 50-59.
AM

) 2 ’

[J].
,2009,37(1) : 84-90.

’ ? ’

[J]. , 2008, 36(25):

11005-11007.
(1. ,2007, 18(11):
2391+2397.

[J]. , 2005, 25
(12):3212-3219.

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[J].
,2006, 24( 3) : 130-224.

Yang X H, Zhang K B,Hou R P, et al. Vegetation vart
ations under different exclusion measures and their cor-
relation to soil factors[ J]. Acta Ecologica Sinica, 2005,
25 (12):3212-3219.

[J]. , 2003, 23(10) : 2006
2008.

[J1. ,2007,27(1) :
48 —57.
Zhu Z M, Y ang C. Searches on stress resistant types of the

plants during the grassland sandy desertification process

[J]. Acta Ecologica Sinica, 2004, 24(6): 1093 1100.

, . [M].
,2002:2527.
. [M].2
,1986: 3152,
P.F. [ ]. [M]. : .
1985:23-27.
. [M].
,1986: 1 13.

Iker M, Roberto P. Effects of fertilization and tillage on
soil biological parameters [ J]. Enzyme and Microbial
Technology, 2006, 40: 106- 106.

Namnipieri P, Kandeler E, Ruggiero P. Enzyme activities
and microbiological and biochemical process in soil [ C]
' Bums R G, Dick R P. Enzymes in the environment:
Activity, ecology and applications. N Y: Marcel Dele
ker,Inc,2002: F33.



