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Abstract; Biodegradable plastic film is one of the effective ways to solve the problem of white pollution in agriculture. However, its impacts on soil-plant systems are not well
documented. In order to provide a basis for the safety evaluation of large-scale application of biodegradable plastic film, pot experiments were conducted to investigate the
effects of the types(H, S, and X)and doses (2.5, 10, and 40 g-kg™") of biodegradable film raw material particles on the soil physiochemical properties, biological
properties, growth, and nutrient absorption by wheat ( Triticum aestivum L.). The results showed that three types of biodegradable film raw material particles significantly
increased soil pH but had no significant effect on soil organic matter content; medium-high doses of H and low-medium doses of S plastic particles had a positive effect on soil
nitrification and soil nitrogen availability, whereas X film particles had an inhibitory effect. H film particles increased soil available phosphorus content, and S and X had no
significant effect. X film particles increased the content of soil available potassium, but S and H had no significant effect. The effects of three types of biodegradable raw
material particles on soil enzyme activities varied with the types and doses of plastic film and enzyme types. With the increase in the doses of plastic film particles, the activities
of three kinds of soil enzymes showed a downward trend. Except for the low and medium doses of the S treatment, the other treatments inhibited the growth of wheat, in which
X film particles had the greatest inhibitory effect on the hiomass of wheat roots, stems, leaves, and grain; with the increase in the doses of film particles, the inhibition effect
of wheat biomass was more obvious. For wheat nutrients, the ahsorption of nitrogen was promoted at low doses and inhibited at high doses, and the three types of film particles
inhibited the absorption of phosphorus and potassium. There were significant differences in the distribution ratio of nitrogen and phosphorus between the stems, leaves, and
grains of wheat by all the film particles; however, there was no significant difference in the distribution ratio of potassium hetween those treatments. Correlation analysis showed
that wheat hiomass was the main factor affecting wheat nutrient accumulation.

Key words: biodegradable plastic film material particles; soil physiochemical properties; wheat; growth trait; nutrient
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Table 1 ~ Contents of particulate elements in biodegradable film raw material particles

i I e(C) e(®)  w(®)  e(A)  e(F) ez (Mg e(T)
/% /g-kg™! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ™! /mg-kg ™! /mg-kg ™!

H 14.10 15.3 54.31 108. 81 244.53 183.36 2 136. 81 3261.72 159. 65

S 5.20 6.22 51.61 79.04 903. 31 239.52 27.34 729.52 153.98

X 1. 10 1.05 81.03 913. 87 9.68 33.67 23.24 343.97 40. 46
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Table 2 Effect of biodegradable film raw material particles on soil physiochemical properties

K o (HiJE) ol o (AHLE) o (HER) o (THER) o( TTHLA) o (F530E) o (AR
/g-kg™! /g-kg™! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg !
0 6.69+£0.03¢c 23.49+1.07a 13.58 £0.39a 9.25+0.24b 22.83 £0.63ab 15.00 £0.71c¢  130.69 +1.08b
H 2.5 6.99+0.03b 23.56+0.89a 13.68 +1.07a 7.92+0.47¢ 21.60 £1.51b 16.19 £0.54bc  129.31 £2.54b
10 7.02£0.05b 23.73+£0.95a 13.23+1.00a 11.25+0.47a 24.48 +1.47a 16.71 £0.71lab 130.01 £2.54b
40 7.21 £0.04a 23.81 £0.95a 12.74+1.02a 10.95+0.75a 23.69 +1.77ab 17.81 £0.53a  136.25 £0.9%4a
0 6.69 £0.03d 23.49+1.07a 13.58 £0.39a 9.25+0.24c¢ 22.83+0.63b 15.00+0.71a  130.69 +1.08a
S 2.5 7.01 £0.02¢  23.73£0.95a 14.16 +0.60a 11.49 +0.26b 25.65 +0.86a 13.64 £0.45a  128.06 £6.32a
10 7.22£0.03b  23.80 +£0.95a 13.49 +0.37a 12.38 +0.53a 25.87 £0.90a 13.94 £0.67a  129.55 £3.62a
40 7.26 £0.0la  23.56 £0.89a 11.99 +0.31b 7.49 +0.21d 19.48 £0.52¢ 14.88 +0.75a  126.37 £2.61a
0 6.69+£0.03¢c 23.49+1.07a 13.58 £0.39a 9.25+0.24a 22.83+0.63a 15.00+0.71b  130.69 +1.08b
X 2.5 7.06 £0.05b  23.65+0.54a 14.49 +0.07a 3.27 +0.18d 17.76 £0.25¢ 13.97 +0.75b  145.58 £3.93a
10 7.16 £0.02a 24.10+0.68a 12.21+0.70b 7.14 +0.51b 19.35+1.21b 15.06+0.72b 142.19 £7.57a
40 7.21 £0.04a 24.26 £0.72a 11.94 +0.37b  4.81 £0.26c 16.75+0.63c 16.91 £0.64a  143.61 £7.57a

1) ANTAl/ING BRSSO TE AN [+ T () .35 22 5% (P < 0. 05)
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Table 3 Effects of biodegradable film raw material particles on the activities of soil enzymes

SR o ( HfiE) A R BEGG - IRl I e A b SR
/gokg ! /mg-(g-d) ! /mg-(g-d) ! /mL-(g+h) ™'
0 43.67 3. 60a 0.244 +0. 025a 1.22 +0.04b
H 2.5 45.21 £2.24a 0.243 £0. 006ab 1.48 +0.03a
10 38.02 4. 62a 0.212 +0. 002be 1.41 £0.02a
40 29.30 +0. 59b 0. 197 0. 007¢ 1.26 +0.09b
0 43.67 3. 60b 0.244 +0. 025a 1.22 +0.04b
S 2.5 52.12 £2.95a 0.209 £0.011a 1.44 £0.05a
10 42.97 0. 59b 0. 188 +0. 025ab 1.18 £0.09b
40 38.61 2. 07b 0. 135 0. 034b 1.14 £0.04b
0 43.67 3. 60a 0.244 £0. 025a 1.22 +0. 0dc
X 2.5 44,18 £5.30a 0.207 £0. 003b 1.52 +0.05a
10 38.72+3.37a 0. 166 +0. 004¢ 1.35 £0.05b
40 25.56 +0. 89b 0. 159 +0. 006¢ 1.34 £0.04b
1) ARIRINE S AR 3 [ ol b 55 A7 70 AS ) FH o ) A d 3 22 57 (P < 0. 05) - e
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Fig. 1

Effects of biodegradable film raw material particles on the growth of wheat
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FHI 753 1) R B R 25 R A ARy i 5 AR R SR
oy RARBRN S WA IR o K RS ANk 4 T
7 3 R RSORE , /N A2 AR A A SR B R i
JR AL v S e T e R %, 5 CK A L,

H I =M S AR A i B T m R R S &
FHRAN X AR R 22 SRR E H SR X p
e PR SRR, /N B 2R R HRH g
AL = AR B R, Forh S A 22 S

F4 ZHEYEFRMETRAYNERSRESHE)

Table 4  Effects of biodegradable film raw material particles on nutrient accumulation of wheat

MRk o () A m/ mg
/g-kg ! TN TP TK
0 42.77 +2. 68b 12.37 +0. 68ab 76.98 +4.43a
" 2.5 51.22 +0.41a 12.92 +0. 20a 82.99 +3. 10a
10 41.02 £ 1. 95hc 11.20 +0. 63b 72.22 +0. 26a
40 36.34 £1.09¢ 10.22 0. 12¢ 72.58 +2.20a
0 42.77 +2. 68b 12.37 +0. 68a 76.98 +4. 43ab
S 2.5 52.47 +0.62a 11.33 +0.47a 67.31 +5.40b
10 53.16 +1. 16a 11.23 +£0.37a 87.98 +2.02a
40 38.71 £0.95b 11.50 0. 62a 68.55 4. 15h
0 42.77 +2. 68a 12.37 +0. 68a 76.98 +4.43a
X 2.5 48.35 3. 10a 11.77 0. 62a 71. 12 £6.03ab
10 30. 26 +0. 25b 9.54 +0.51b 71.12 +7. 83ab
40 27.43 £0.30b 8.65 +0.25b 56.44 £0.57h

1) AR [a) /NG S REAR R [5) Feh 3t JEASORE 75 A 5] Fi ek A7 25 28 5% (P < 0. 05)
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Table 5 Pearson correlation between soil enzyme

activity and soil nutrients
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