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Dynamics of soil enzyme activity and nutrient content in intercropped cotton rhizosphere and non-rhizosphere.
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The study with high yield cotton-wheat double cropping system showed that soil urease, invertase, protease and

catalase activities in intercropped cotton field had the same changing trends with those in mono-cultured cotton

field, but were significantly higher in intercropped than in mono-cultured cotton rhizosphere and non-rhizosphere

at all development stages of cotton. During the intergrowth period of wheat and cotton, soil nutrient contents in

intercropped cotton rhizosphere and non-rhizosphere were lower than or had little difference with those in mono-

cultured cotton rhizosphere and non-rhizosphere, but became significantly higher after wheat harvested. The

changing trends of soil nutrient contents in intercropped cotton field had little difference from those in mono-cul-

tured cotton field, but the nutrient absorption peak appeared late. The soil enzyme activities and nutrient contents

were generally higher in rhizosphere than in non-rhizosphere of both intercropped and mono-cultured cotton. Soil
nutrient contents had significant (P <0.05, n =32) or very significant(P<0.01, n =32) correlation with the
activities of soil urease, invertase and protease, but had little correlation with soil catalase activity.

Key words Wheat-cotton double cropping, Cotton, Rhizosphere and non-rhizosphere zones, Soil enzyme activi-

ty, Soil nutrient content.
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Fig.1 Changes of urease and invertase activity in cotton field soil.

T-1. B fEMMEF Rhizosphere soil of monocropping cotton; [ -2 B f
HEIEM R Non-rhizosphere soil of monocropping cotton; I -1; BEVE 1R
PR Rhizosphere soil of double cropping cotton; II -2: ZE fEf JE#RFR Non-
rhizosphere soil of double cropping cotton. F [&] The same below.
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Fig.2 Changes of protease and CAT activity in cotton field soil.
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Fig.3 Change of organic matter content in cotton field soil.
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Table 1 Changes of total nitrogen, NH; -N and NOj -N content in cot-
ton field soil

RS ER b
Soil nutrient Treatment T T2 T Ta Ts
&N 1.1 0.082* 0.071* 0.066° 0.065® 0.076*

Total nitrogen(% ) 12 0.07* 0.060® 0.064> 0.063° 0.071%
I-1  0.081* 0.079* 0.077* 0.075*  0.083*
I-2  0.080° 0.075* 0.074* 0.070*°  0.081°
NHS -N 11 1732 17.17* 0 30.26° 38.07° 24.75°
(ng'g™h) 12 16.12°  15.89* 28.66° 33.70°  15.2T°
I-1  12.07  12.69° 44.260 38.50° 23.77°
M2 1121 10.63c  40.12° 36.00° 17.22°
NOs -N 141 167 1.72*  2.80° 3.4 0.80°
(pgg™ ") 12 1600  1.520 253 2.8 0.66°
M1 0.98  1.18 3.5  3.29° 1.28°
2 0.8  1.20° 3.71°  3.57 1.29*

AAZEEER BE Different letters indicate significant differences( P<0.05).
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content in cotton field soil.
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Table 2 Correlation coefficients of enzyme activity and nutrient content
in cotton field soil

THFEAEE 8 g4 Eiat CAT

Soil nutrient content Urease Invertase Protease

FHHB Organic matter 0.5052**  0.6735"%  0.2526  0.1307
4 N Total nitrogen 0.5515**  0.6910*  0.2467  0.1821
NH; -N 0.1686 0.3037 ~0.4403%  0.0419
NOs -N -0.2370 0.2107 ~0.5766*" ~0.0691
%% Available phosphorus 0.7777°"  0.4790*"  0.0596  0.0346

EXH Rapidly avallable potassium_ 0.5730"% 0.5893*  0.4531*°__0.1013
n=32; + P<0.05; % * P<0.01.
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