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Influence of Low Molecular Weight Polyethylene on Nitrogen Contents and Related Enzyme Activities in

Potted Wheat Soil

WU Guo', TAO Zong—ya", LI Wei', LUO Xue—gang®, WANG Qing-lei', WANG Ling—qiong'

(1.Life Science College, Sichuan Normal University, Chengdu 610101, China; 2.Engineering Research Center of Biomass Materials(SWUST),
Ministry of Education, Mianyang 621010, China )

Abstract: The environmental degradable mulch film(EDMF) can be broken down into smaller bits or powdered residues with decreased
molecular weight in a short period, which have provided an available way for solving the white pollution in field ecosystem. The powdered
residues in soil have strong hydrophobicity and maybe very slow to be degraded completely. There were much more argument about the en—
vironmental biology effects of the mulch film residues on soil microenvironments and crop growth. In the study, it was imitated that the
EDMF were broken down into the powdered polyethylene components under natural conditions by adding three kinds of low molecular
weight polyethylene (LMWPE ) which had different molecular weight (M1=2000, M2=5000, M3=100 000 ) into the pot—soil and seeded
wheat under natural conditions, and nitrogen contents and related enzymes activities in the soil were analysed during the period of wheat
growth for providing the evidences of evaluating the environmental safety of degraded residues of EDMF in soil. The results showed that total
nitrogen contents and effective nitrogen contents in the pot—soil were lower significantly compared with CK(The group without LMWPE
added) during tillering stage, booting stage and florescence, the activities of soil urease were inhibited markedly through jointing stage to
filling stage, but activities of soil protease were hardly influenced during whole growth period. It is suggests that deliverability of soil nitrogen
contents has been decreased by treatments of powdered LMWPE added into the pot—soil and the environmental security of EDMF needs to
be further investigated.
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Table 1 One-way ANOV A of nitrogen contents and related enzyme activities in potted wheat soil mixed with LMWPE of different molecular weight

INEEHE R Growth A% & Total nitrogen contet §fift%( 7 it Effective nitrogen content [JRgEPE Urease activities 2 [T ¥ Protease activities

stages of wheat Fisu) Sig. Fisu) Sig. Fisu Sig. Fisu) Sig.
SrBEMA Tillering stage 5.474 0.011% 3.942 0.031%* 5.879 0.008%* 1.486 0.261
P Jointing stage 2.148 0.140 1.747 0.203 5.521 0.010% 3.073 0.062
278 1] Booting stage 9.377 0.001%* 10.298 0.001 %3 7.208 0.004 % 1.802 0.193
JFAEW] Flowering stage 3.624 0.040* 1.127 0.372 6.006 0.008** 0.129 0.941
HEAZ I Filling stage 2.970 0.068 0.946 0.445 3.767 0.036* 3.385 0.052
JEEA Maturing stage 2.988 0.067 11.508 0.000%* 2.934 0.070 1.307 0.311
2 F o AL B2 [F]( F GEiHE ; * P<0.05,#* P<0.01,
Note : F{3,14)1s the F=value of different treatments; * P<0.05,** P<0.01.
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Figure 1 The change of total nitrogen contents in potted wheat soil

mixed with LMWPE of different molecular weight

Figure 2 The change of effective nitrogen contents in potted wheat

soil mixed with LMWPE of different molecular weight
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Figure 3 The change of urease activities in potted wheat soil mixed with LMWPE of different molecular weight
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Table 2 Effect of LMWPE with different molecular weight in potted—soil on protease activity in different growth stages of wheat(pg-g'+24 h™)

INFEHE A Growth stage of wheat

KbPH Treatments

SYBE] Tillering P Jointing Zf 183 Booting AL Flowering HEAZ ) Filling RG] Maturing
M1 166.39+18.22a 127.01+11.75a 184.79+21.38a 76.40=11.26a 139.00+10.99a 238.48+17.25a
M2 161.89+6.01a 129.58+7.04a 183.25+18.53a 67.21£9.87a 129.39+9.04a 217.75+12.74a
M3 156.40+17.59 124.48+26.81a 181.81+16.21a 72.51x14.51a 134.80+16.37a 235.64+15.96a
CK 154.2043.18a 129.17+0.94a 188.14+9.36a 68.42+4.91a 134.45+12.22a 210.82+6.88a
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Table 3 The correlation analysis between nitrogen contents and activities of urease and protease in potted—soil mixed with LMWPE of

different molecular weight in different growth stages of wheat

A RGP Urease activities G Protease activities
H-F W] Growth stage o N o N .
Soil nitrogen FHIA: Correlation I &k Sig.(2—tailed ) FHIAM: Correlation I &k Sig.(2—tailed )

SrBEI Tillering stage 4>A Total nitrogen 0.532% 0.023 0.245 0.328
g slag 2

T A Effective nitrogen 0.484* 0.042 0.143 0.572

2

%15 HH Booting stage 4>A Total nitrogen 0.795%* 0.000 0.737%* 0.000
g stag 2

D7 & Effective nitrogen 0.686** 0.002 0.561* 0.015

{83 Booting stage 4% Total nitrogen 0.849%* 0.000 0.637%* 0.004
g stag g

Wi f# % Effective nitrogen 0.731%* 0.001 0.477* 0.045

JF 46 Flowering stage 4% Total nitrogen 0.807: 0.000 0.092 0.716

Wifi# % Effective nitrogen 0.430 0.075 0.659%#* 0.003

HEH A Filling stage 4 Total nitrogen 0.836%** 0.000 0.599%* 0.009

WfiE % Effective nitrogen 0.764%** 0.000 0.489* 0.040

FEY] Maturing stage 4% Total nitrogen 0.484°* 0.042 0.013 0.958

Wi fi# % Effective nitrogen 0.663** 0.003 0.051 0.840

1 #P<0.05,%%P<0.01 ,

Note: * correlation is significant(P<0.05 ), ** correlation is extremely significant(P<0.01 ).
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