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enzyme activity. In April 2021, the cotton fields of 0~10, 10~20 em and 20~30 c¢m in Manas County were select-
ed as study sites. The soil physical and chemical properties, soil enzyme activity, soil microbial carbon and nitrogen
content were determined, and the soil quality of cotton fields in Manas County with different film mulching years
were comprehensively evaluated. The results showed that; (1) With the increase of film coating continuous years,
soil water content and organic matter content were gradually increased, reaching the highest levels of 52% and
21.60 g - kg™" with film coating for 30 years. Soil fast-acting phosphorus increased first before decreasing, and the
highest content was with film coating for 10 years, reaching 49.60 mg - kg™'. Soil conductivity, total salt, quick-
acting potassium, alkaline nitrogen had a decrease trend with film coating for 30 years. They were 0.50 mS - cm™"
0.69 g - kg™', 148.28 mg « kg™', and 25.27 mg - kg™' respectively. During the same period of film coating, with
the increased depth of the soil layer, soil water content, conductivity, total salt gradually increased, and pH, or-
ganic matter, quick phosphorus, quick potassium, alkaline nitrogen gradually decreased. (2) Under the different
years of film coating, soil sucrase, urease and alkaline phosphatase decreased with the increase of the film coating
years, reaching the highest content with the coating for 10 years with 10.57 mg - ¢g”' - d”',0.86 mg - ¢™' + d',
and 0.46 mg + g™ - d”'
1.80 to 2.20 mL - g™', At the same period of coating years, except that sucrase content was greater than 10 ~20

respectively. Soil catalase increased significantly with different coating years, ranging from

cm, the soil enzyme activity was greater than surface soil and significantly different in deep soil. With the increase
of the years of film coating, the soil microbial biomass carbon content increased first and then decreased with the
highest 205.26 mg - kg™', and the microbial biomass nitrogen content gradually decreased with the lowest 11.40 mg
- kg™" under the coating for 30 years. The soil microbial biomass carbon and nitrogen performance were higher than
the deep layer. (3) Fast-acting phosphorus had a very significant positive correlation with the micro biomass carbon
of catalase, urease, alkaline phosphatase, and sucrase, indicating that soil fast-acting phosphorus was the main
factor affecting soil enzyme activity and microbial biomass carbon and nitrogen. Comprehensive evaluation of soil
quality showed optimal soil quality under 10-year film coating and relatively low soil quality under O and 30—year
film coating.

Keywords: film coating for continuous years; soil physical and chemical properties; soil enzyme activity;

soil quality
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Table 1  Characteristics of soil physical and chemical properties in cotton fields of different film mulching
+2 AERR RIS GER S B EERiIND A AL TR A

Soil depth Year Moisture pH Conductivity ~ Total salt ~ Organic matter Available P Available K Available N
/cm /a content/ % /(mS-em™) /(g-keg') /(g-kg') /(mg-kg') /(mg-kg') /(mg-kg!)
0 8.65+1.06b 8.46+0.18a 7.68+0.68a 8.89+0.74a 10.92+1.63d 33.69+3.35¢ 252.94+14.57a 36.59+3.76a

5 9.34+1.26ab 7.87+0.42b  1.58+0.06b  1.68+0.61b 12.13+1.40cd 37.24+1.48b 164.75+15.81¢  34.44+1.85a

0~10 10 8.78+1.44b  7.75+0.35b  1.42+0.35b  1.60+0.69b 13.37+1.00c 49.60+1.74a 180.27+13.98b  31.40+2.10b
20 9.26+1.06ab 7.77+0.29b  1.38+0.20b  1.25+0.28b 17.31+1.47b 35.32+4.91bc 179.19+11.84b  30.24+4.62h

30 10.27+0.89a  7.87+0.31b  0.50+0.35¢  0.69+0.10c 20.03+1.44a 36.83+1.94b 168.40+14.95bc 30.74+1.55b

9.07£1.27b  8.23+0.50a 9.45+0.58a 10.60+1.14a 11.90+1.81cd 27.09+4.17d 248.68+14.45a 38.88+4.53a

5 10.19£0.91a  7.86+0.28b  1.73+0.08b  2.00+0.40b 11.16+1.07d 33.65+1.82¢ 175.86+13.42b  30.28+0.87b

10~20 10 10.41+1.14a  7.67+0.31b  1.58+0.37b 1.65+£0.93b 12.96+1.68c 46.12+1.89a 168.48+11.10bc 28.94+2.33h
20 9.79+1.19ab 7.75+0.27b  1.61+0.33b 1.46+0.68bc 15.19+£1.72b  41.61+3.15b 170.00+14.25bc 25.40+1.68¢

30 10.68+0.94a  7.84+0.33b  0.53+23c¢ 0.91£0.52¢ 21.60+1.02a 34.22+1.74c 159.39+11.44¢  29.13+1.52b

10.95+1.37a 8.13+0.4la 9.72+0.63a 11.82+1.00a 9.95+1.59¢ 31.01+2.70c¢ 232.07+13.6a 30.74+1.49a

5 10.71+1.11a  7.81+0.25b  1.77+0.08b  2.12+0.35b 10.07+1.11c 29.53+0.98¢ 179.39+7.16b  27.70+1.60b
20~30 10 11.28+1.11a  7.62+0.37b  1.74+0.14b 1.92+0.53b 11.23+1.83¢c 46.12+1.81a 157.96+10.82¢ 26.83+2.81bhc
20 10.84+1.30a  7.69+0.25b  1.92+0.37b 1.79+£0.43bc 13.52+1.79b  36.86+3.64b 158.69+4.65¢ 27.00£2.22bc

30 11.52+1.20a  7.75+£0.29b  0.82+21c 1.33+0.47¢ 17.16£1.19a 31.80+1.78c¢ 148.28+13.37¢ 25.27+1.89¢

o SR R R R M R 4 B AN RAEBR (7] 25 57 .35 (P<0.05)

Note : Different letters in the same column indicate significant differences between different treatments in the same soil layer (P<0.05).
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Fig.2 Carbon and nitrogen content of soil microorganism in 0~30 c¢m depth of different years mulching
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Table 2 Analysis of soil physical and chemical properties and soil enzyme activity, microbial biomass, carbon and nitrogen correlation

izt TR q H G Mk AL A A A
Index Moisture content b Conductivity ~ Total salt  Organic matter Available P Available K Available N
A FEMERG Catalase -0.573* -0.329 -0.456 -0.494 0.202 0.758* * -0.288 0.135
TEMEAE Sucrase 0.373 -0.786 " * -0.568 * -0.584" 0.270 0.636 " -0.612"° -0.606 "
JIk M Urease 0.089 -0.798**  -0.887"*  -0.889"*  0.533" 0.750 * * -0.815**  -0.492
Eﬁiﬁ:@?ﬁaﬁ% -0.020 -0.585" -0.622" -0.617" -0.009 0.688 * * -0.527" -0.189
Alkaline phosphatase
. TF&HE%%WK -0.112 -0.715" " -0.763 " * -0.792* " 0.488 0.711* " -0.690**  -0.385
Microbial quantity carbon
fl ey
. 1’&5.5%%%‘ -0.413 0.208 0.140 0.136 -0.663 " * 0.193 0.254 0.419
Microbiota nitrogen
T x x R PR EMIE(P<0.01) , + FoR BFMR(P<0.05)
Note: * * represents a very significant correlation ( P<0.01), * represents a significant correlation ( P<0.05).
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JIRTE AR R 5 2 LSS X X2 X8 ARG 3 1.557 11118 87.420
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Table 4  Soil biological trait factor load matrix, public

factor variance and weights after rotation

B1EMRS W2 F 3 A

iigﬁig/%%ﬁ%ﬁ s ZN Iﬁj %Hﬁﬁ/ﬁz 45'3 BE—F E/:J :tig}ﬁ Ii:gj/% Principal Principal Principal ?lﬂ%jflﬁ ‘;Xi}l
%%%?&ﬁ%&ﬁg%}mﬂg 10 a>5 a>20 a>30 a>0 a, naex component 1 component 2 component 3 ommunality - Weight
XI  —0207  -00937 20.092 0929 0.076

. A X2 -0.678 0.683 0.095 0934  0.076

3 3 @ X3  -0773 0.464 0.259 0.880  0.072
X4  -0.794 0.436 0.258 0.88  0.072

3.1 EFEEEERY T IEE RN X5 0317  -0.070  -0.875 0.870  0.071
B : " X6 0.835  —0.044 0.205 0.741  0.061

FRAC B E BT EY , AR AL Mo i 7 55 X7 -0.646 0.665 0.249 0921  0.075

. e e — X8  -0.261 0.878 0.197 0877  0.072

RO IR F] 100% , i A RS of B i 4t J6 10 Ak Y X9 0.887 0.424 0.010 0967  0.079
60% oA . K 11 7 B e 1 22 Bl A R - 96 B A 4 X10 0597  -0522  -0.055 0.632  0.052
‘ P P Xi1 0920  -0.261 ~0.205 0957  0.078
TR A ™ R A T ) RN R AR AT X12  0.807 -0.158 0.429 0861  0.070
. . RSN X13 0.889  -0.059  -0.328 0.901  0.074
IR ABEI R B A R B BOE AR AR IR T, B X4 0.172 0.312 0.869 0882  0.072

FEEVRARBIR A, - 338 o 00wl 5 B S T i ) AR
R R R SR B R R B T
AL R — B R MR AR R Y

ff:XI:i$ﬁ7K$;X2:PH;X3:%%“%;X“:E‘»%R;Xiﬁ*ﬂﬁﬁ;
X6 B ; X7 B ;X8 - BB 2 ; X9« 4 S8 fL Ul 5 X0 ; EAH B ;
X1 IR 5 X12 - Bl il ; X 13 - A Wi b s X 14 S it A

HEIN 22 AR - HER 0 BRI AT PRGBS R S AN
S X UL RS B 0 R A B
2e5¢, pH (ERIR L BUCRRARS T A5 54 B

Note: X1: Soil moisture content; X2: pH; X3: Conductivity ; X4
Total salt; X5 Organic matter; X6: Available P;X7: Available K; X8
Available N;X9. Catalase; X10; Sucrase; X11: Urease; X12; Alkaline
phosphatase ; X13; Microbial quantity carbon;X14: Microbiota nitrogen.
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Table 5 Results of soil quality of different compound film years

s YNy
ALPE CEZT GRETHI
VEAERR Factor score Comprehensive HE
Membrane score Rk
serial number Anang
. ) F1 F2 F3 F
of years
0 -1.486 1.024  0.329 -0.423 5
5 0.068 -0.198  0.976 0.150 2
10 1.127 -0.228  0.875 0.683 1
20 0.295 -0.104 -0.878 -0.027 3
30 -0.005 -0.494 -1.303 -0.377 4

TE:F1OA%E 1 ORI TR0 F2 S5 2 i 54343,
F3 0925 3 EMAHIIN TH53

Note: F1 is the factor score for the first component, F2 is that for the
second component, and F3 is the factor score for the third principal com-

ponent.
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