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Dynamic changes of soil enzyme activities of different vegetation
types in Shulehe River Basin, China
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(1. College of Pratacultural Science, Gansu Agricultural University ; Ministry of Education Key Laboratory of
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Lanzhou 730070, China; 2. Soil Fertilizer and water-saving agriculture Institute , GAAS, Lanzhou, 730070, China;

3. Gansu Provincial Key Laboratory of Arid Land Crop Science, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Activities of soil enzymes were measured for the five vegetation types ( Nitraria sibirica , Triticum aes-
tiuml , Medicago sativa , Cuminum cyminum , and Foeniculum vulgare) in Shulehe River Basin. The results showed that
activities of soil enzymes including urease, alkaline phosphatase, nitrate reductase, dehydrogenase, and catalase in-
creased significantly after planting different vegetations. Enzyme activities in the 0 ~ 20 cm soil layer were higher than
those in the 20 ~ 40 cm soil layer. Alfalfa soil had the highest urease and nitrate reductase contents, increased by
77.88% and 156.94% compared with CK, respectively. Cumin soil had the highest alkaline phosphatase content, being
4.43 times than CK, and wheat soil had the highest dehydrogenase and catalase activities, being 112.72% and 51.00%
greater than CK, respectively. Correlation analysis showed that there existed significant correlations among the dehydroge-
nase, alkaline phosphatase, and catalase . There were significant differences in enzyme activities between five tested vege-
tation types, but it varied with growing seasons, indicating that the enzyme activities should be an important index for soil
fertility .

Keywords: Shulehe River Basin; vegetation type; soil enzyme activity
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Table 1  The location and altitude of the experimental fields
ETRe) A i G {3571
No. Vegetation type Latitude Longitude Altitude/m
I
NS . E%J L. 40°29'00" 97°01'30" 1394
Nitraria sibirica
N
TA .. . 40°27'32" 97°00'09" 1394
Triticum aestivuml
HUR P o)/ 44"
cC . . 40°28'07 97°00"44 1396
Cuminum cyminum
T o1 1R -
FV . 40°27'18 96°59'58 1400
Foeniculum wulgare
MS . HR . 40°26'54" 96°59'36" 1402
Medicago sativa
CK el 40°27'45" 97°00"20" 1396
Wasteland

1.2 HRRERSH

20124E5 H15H.7 H15H .10 H 15 H, %35
FEAR TG A% AE BE/INIX 4% S TE e B 5 s g 26 AL +
0 A5 EEL 0 ~ 20 em 20 ~ 40 em HFE, EH 4
o SR FHBE M W Lb o 0 e + 3R i % 1, L) 37°C
THiFE 24 h )5 1 g 18 NH; ™ - N i (mg-g™")
FOR ;s WEIRR 40 (IR 22 ph itk ) L €032 0 i 1
BERR BTG ME, DL 24 h 5 1 g 38 b 2R 0
(mg- g~ ") FRI3) s B AM 0 18 3 A 1o 48 Ak Sl
TEPE, L 20 min N 1 g 3 o0 14 i S A U B
i (mg- g~ ) FRM RSP0 A M L (TTC) L
LR S i U S P, UL 24 h S 1 g A AR TTC
(43T 3 B (mge g™ ) 5 T R R L 62 125 U0 7
FRIE SR G T, DL 24 h 5 1 g HIErh s 4 T ok
IJEE A FR AR P T o A B RN (mg g™ ') o FEML £
HAb 2R L3R 2,

®2 HEEEAFEER
Table 2 Chemical properties of the experimental fields

e oy
f:ji iii{"ﬁgm NS TA cc FV MS CK
SR/ (kg™ ") 0~20 8.81 13.45 9.24 10.76 9.77 8.25
Available P 20 ~ 40 6.54 5.34 4.20 5.32 8.70 1.24

ST/ (mg- ke ) 0~20 122.04 46.27 28.39 26.03 36.16 31.90
Available K 20 ~ 40 83.46 35.45 26.61 20.77 24.75 28.17

PH {H 0~20 8.59 8.53 8.42 7.9 8.12 8.59

pH value 20 ~ 40 8.65 8.58 8.55 8.02 8.16 8.65

2t /(g kg™ ") 0~20 20.99 10.89 2.00 3.41 3.30 6.08
Total salt 20 ~ 40 22.35 5.22 1.33 9.14 2.30 2.08
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Fig.1 Variety of ureasc activities in different soil layers
T [ A B A R F R FoR 2 7 8.3 (P=0.05), R,

Note: Bars with different letters are significantly different at P < 0.05 level. The same below.
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Table 3  Alkaline phosphatase activities in different soil layers

SR [H] TZWE /em

Sampling date Soil depth NS e v MS ck
SH M 0~20 0.021b 0.023b 0.029a 0.021b 0.022b 0.014c
a
Y 20 ~ 40 0.018b 0.021ab 0.023a 0.014c 0.018b 0.008d
7H qul 0~20 0.050d 0.078a 0.078a 0.058¢ 0.067b 0.022e
u
' 20 ~ 40 0.047d 0.071a 0.055¢ 0.052¢ 0.063b 0.018e
0~20 0.032e 0.140b 0.161a 0.067d 0.093¢ 0.019f
10 A October
20 ~ 40 0.025d 0.095b 0.102a 0.033¢ 0.091b 0.017e
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AR I il T M 0 2 PRI (P < 0.05) 37 310 A,
)2 S R A R P E R (P < 0.05),
HO0~20cm KF20~40 em +)2, 7£0~20 em +
2, VR NE BRI RN A T H b (R RR)
JYHIETN T 43.40% .36.76% .39.55% .35.36% I

140.56% ;20 ~ 40 cm, 31 ./NEE AR TR RN E AE
S H L M O BEO AR USE I T 72.60% .58.47% .
46.53% 71.10% F1 173.32% , B 1 PR RS IR i 5 e 176
PEf X R T E A B —E W E AR, HAR
RE RS BRI RGP o
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Table 4 Nitrate reductase activities in different soil layers

ST s =As
AR LERE /om NS TA cc FV S CK
Sampling date Soil depth
SH M 0~20 0.038b 0.035b 0.039b 0.035h 0.071a 0.027c
ay
i 20 ~ 40 0.032b 0.027bc 0.026¢ 0.028bc 0.052a 0.017d
7H Jul 0~20 0.027b 0.023¢ 0.026hc 0.028b 0.040a 0.017d
U
Y 20 ~ 40 0.017¢ 0.015¢ 0.018bc 0.022b 0.034a 0.010d
0~20 0.039¢ 0.041b 0.037¢ 0.035¢ 0.064a 0.029d
10 A October
20 ~ 40 0.032b 0.031b 0.024c¢ 0.030b 0.042a 0.020d
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Table 5 Dehydrogenase activities in different soil layers

RIS (6] IR /om

Sampling date Soil depth NS A e v S ek
0~20 2.197d 2.627a 2.402¢ 2.451bc 2.571ab 1.244e
5 H May
20~ 40 2.096d 3.030b 3.188a 2.383¢ 2.453¢ 1.644e
0~20 1.106d 2.096a 1.258cd 1.420c 1.856b 0.924e
7H July
20~ 40 1.153¢ 1.970a 1.154¢ 1.192¢ 1.427b 0.980d
0~20 0.744b 0.958a 0.867ab 0.953a 0.849ab 0.417¢
10 H October
20 ~ 40 0.697¢ 1.095a 0.599d 0.650cd 0.828b 0.338e
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Fig.2 Catalase activities in different soil layers
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