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Enzymatic Activities and Related Physicochemical Properties in Soils of Continuous
Cropping Cotton Fields Within a Typical Oasis in Upper Reaches of Tarim River
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(1. College o f Resources and Environmental Science , Xinjiang University , Urumqi, Xinjiang 830046, China;
2. Key Laboratory of Oasis Ecology ., Ministry of Education, Urumqi, Xinjiang 830046, China)

Abstract: Soil samples were collected at depth of 0—20 cm from a number of continuous cropping cotton
fields across the Aler reclamation area of the upper reaches of the Tarim River. Five soil enzymatic activities
and seven soil physicochemical properties were analyzed and their relationships were investigated using path
analysis. The results showed that the enzymatic and physicochemical properties differed significantly between
the continuous cropping cotton fields of various ages. Path analysis showed that soil enzymatic activities were
mainly affected by total nitrogen in the soil and were significantly negatively correlated with soil pH value.
The other factors such as soil organic matter, available P, available K and soil moisture indirectly influenced
the enzymatic activities. Soil bulk density was found irrelevant with enzymatic activities.
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) .8 a ., 12 a (8.53%1.226) g/kg,
(1.2740.028) g/cm?®; pH 8.0 , (0.414£0.02) g/kg ; \
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, , C D,
1
3 a 8 a 12 a 20 a 30 a
/(mlesg™ ") 4.3340. 68" 12.7540. 49" 12.73£0. 34° 12.5940. 74" 12.61£0.72°
/(mge+g ") 0.69+0.02° 0.9740.09" 1.1840. 04" 1.1440. 09" 0.56=+0.13¢
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a1 Ta X3 Ty X5 T X7 M1 V2 V3 V4 Vs
1 —0.543%* —0.571"* 0.588**  0,599**  0.736** 0,610°*  0.674** 0,817** 0.759**  0.809**  0.792**
k) 1 0.511%* —0.725** —0.831** —0.475%* —0.517"* —0.666** —0.596** —0.550** —0.668"* —0,744"*
T3 1 —0. 288 —0.354 —0,803** —0,572** —0,782** —0.501** —0.843** —0,766** —0.,654*"
ko 1 0.900** 0.404% 0.530**  0.603** 0.680*"* 0.478** 0.636** 0,807"*
ka3 1 0.455% 0.511%*  0.680** 0.741**  0.544*~ 0.711%*  0.841*~
X6 1 0.703** 0.775%* 0.636™*  0.900** 0.878** 0.717*~
kel 1 0.773%* 0.514**  0.754** 0.801%*  0.729*~
Vi 1 0.632** 0.911** 0.919** 0.871**
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K 0.05 sk Kk 0.01 ; Pearson sn=2>5
3.2.2 ABAeREiBEREK (yi) (ys)
; (p<<0.01),
. C 3, x, 86.3%.,78.6%,90. 6%,
(y1). (y2) (ys)v  94.3%  92.1%  yi—us , 13.7%,



4 39
21.4%,9.4%.,5.7%.,7. 9%, 2) ( 4y,
. ( 5,
3

F P R?
vy =2.8E(—7)—0.006x; +0. 1342, —0. 49823 —0. 1012, +0. 54025 —0. 0002 +0. 3422, 19. 82 <0.01 0.863
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X —0.0061 —0.0726 0.284 4 —0.0633 0.3234 —0.0001 0.208 7 0.680 5

Xy 0.003 3 0.1336 —0.2547 0.0780 —0.4488 —0.0001 —0.1771 —0.8027

X3 0.003 5 0.068 3 —0.498 1 0.0310 —0.1911 0.0001 —0.1957 —0.2839

X —0.0036 —0.0968 0.1435 —0.107 7 0.486 4 —0.000 1 0.181 4 0.710 8

Xs —0.0037 —0.1110 0.176 3 —0.097 0 0.540 1 —0.000 1 0.175 0 0.139 6

Xg —0.0045 —0.06314 0.4001 —0.043 5 0.2458 —0.000 2 0.240 7 0.775 2

X7 —0.0037 —0.0691 0.284 8 —0.0571 0.276 1 —0.000 1 0.342 3 0.430 9
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X3 —0.3135 0.1056 —0.097 1 0.0131 —0.2176 —0.0512 0.0596 —0.404 1

Xy 0.3228 —0.149 6 0.0280 —0.0456 0.5537 0.0257 —0.0552 0.725 4

X5 0.3288 —0.1715 0.0344 —0.0410 0.614 9 0.0290 —0.0533 0.126 3

Xg 0.404 4 —0.0980 0.0780 —0.018 4 0.279 8 0.0638 —0.073 3 0.572 5

X7 0.3349 —0.106 8 0.0555 —0.0241 0.314 4 0.044 8 —0.104 2 0.618 6

X 0.1557 —0.083 8 0.2277 —0.074 9 0.1851 0.223 3 0.126 4 0.603 7

k) —0.084 5 0.154 4 —0.2039 0.0923 —0.2569 0.2233 —0.1072 —0.3370

X3 —0.088 9 0.0789 —0.398 8 0.036 7 —0.1094 —0.2435 —0.1185 —0.4447

Xy 0.0915 —0.1118 0.1149 —0.127 4 0.278 4 0.122 4 0.109 8 0.605 1

X5 0.0932 —0.128 2 0.1411 —0.114 7 0.309 2 0.138 0 0.105 9 0.235 3

X 0.1146 —0.073 3 0.3203 —0.051 4 0.140 7 0.303 2 0.145 7 0.596 7
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X 0.2222 —0.069 1 0.176 4 0.100 6 0.2873 —0.0358 0.110 0 0.569 4

Xy —0.120 7 0.1272 —0.1580 —0.1240 —0.3987 —0.0358 —0.0933 —0.93014

X3 —0.126 9 0.0650 —0.3089 —0.0493 —0.1698 0.0390 —0.1031 —0.3451

X 0.1306 —0.092 1 0.089 0 0.171 1 0.4321 —0.0196 0.095 6 0.635 6

X5 0.1330 —0.1056 0.109 3 0.154 1 0.4799 —0.022 1 0.092 2 0.360 9

X 0.1636 —0.060 4 0.248 1 0.069 1 0.2184 —0.048 6 0.126 9 0.765 7

ks 0.1355 —0.0658 0.176 6 0.090 7 0.2453 —0.034 2 0.180 4 0.548 2
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X X X3 Xy X5 X X7
X 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
X 0.02 —0.03 0. 01 —0.06 0. 00 —0.02
X3 0. 25 —0.02 0. 10 0. 00 0. 10
ko 0.01 —0.05 0. 00 —0.02
Xs 0. 29 0. 00 0.09
X 0. 00 0. 00
X7 0.12
X 0. 30 —0.06 0.03 —0.01 0. 20 0.03 —0.03
X 0. 04 —0.01 0.01 —0.11 —0.01 0.01
X3 0.01 0. 00 0.02 0. 00 —0.01
Xy 0. 00 —0.03 0. 00 0. 00
x5 0. 38 0.02 —0.03
X 0. 00 0. 00
X7 0.01
x| 0.02 —0.01 0. 04 —0.01 0.03 0.03 0.02
k¥ 0.02 —0.03 0.01 —0.04 —0.02 —0.02
X3 0.16 —0.01 0. 04 0.10 0.05
Xy 0.02 —0.04 —0.02 —0.01
x5 0.10 0. 04 0.03
X6 0.09 0. 04
X7 0.04
X 0.03 —0.01 0.02 —0.01 0.05 0. 04 0.03
Xy 0.01 —0.01 0.01 —0.04 —0.01 —0.01
X3 0.05 —0.01 0. 04 0.05 0.03
X 0.02 —0.05 —0.01 —0.02
X5 0.22 0.06 0. 06
X6 0.08 0.05
X7 0.06
X 0. 05 —0.02 0. 04 0.02 0. 06 —0.01 0.02
Xy 0.02 —0.02 —0.02 —0.05 0. 00 —0.01
X3 0.10 0.02 0.05 —0.01 0.03
Xy 0.03 0.07 0. 00 0.02
X5 0.23 —0.01 0.04
Xg 0. 00 —0.01
X7 0.03
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