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Reducing Nutrients Loss by Plastic Film Covering Chemical Fertilizers
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Abstract With the low utilization rate of fertilizers by crop and the growing amount of fertilizer usage the agricultural non-point source
pollution in China is becoming more and more serious. The field experiments planting corns were conducted in which the applied
chemical fertilizers were recovered with plastic film to realize the separation of fertilizers from rain water. In the experiments the
influences of different fertilizing treatments on the growing and production of sweet corn were observed. The fertilizer utilization rate and
the nutrient contents in surface run-off water with and without the film covering were also determined. Results showed that with only
70% of the normal amount of fertilizers the sweet corn could already get high yield under the experimental soil conditions. Soil analysis
after corn crops showed that the amounts of available N P and K in the soil increased obviously with the film-covering and the
decreasing order was 100% fertilizers with film-covering > 70% fertilizers with film-covering > 100% fertilizers 70% fertilizers >
no fertilizer. The average utilization coefficients of fertilizers by the crop were 42% -87% 0% -3% 5% -15% respectively for N P and
K. It was higher with film-covering than that without covering especially for the high fertilization treatment. Analysis of water samples
collected for eight run-off events showed that without film-covering N P and K average concentrations in the runoff waters with
fertilizations were 27.72 2.70 and 7.07 mg- L~' respectively. And they were reduced respectively by 39.54% 28.05% 43.74%
with the film-covering. This can give significant benefits to the decrease of agricultural non-point source pollution and water
eutrophication.

Key words chemical fertilizers plastic-film covering run-off loss utilization coefficient of fertilizers agricultural non-point
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Table 1  Physico-chemical characteristics of the studied soil
/mg- kg~!
Jemol- kg™ ol /g ket /g kgT' /g kgt /g kg
> g g g g g g g g g
8.90 5.47 26. 65 1.36 0. 82 95.35 136.3 163.0 169.3
1.1.2 2/5
Zea mays
saccharata 2
' Table 2 Fertilization and plastic-film covering treatments of
1.2 the corn experiment
I mx5m 6 4
24
1 CK 0
2 70% 70%
1/15 hm*> N 20
6 3 100% kg P,0; 10 kg K,0 20
CK 70% 100% CK + 70% kg
+ 100% + 2. 4o Cke 0
8 5 70% + 70%
100%
5 1/15 hm*> N 20
1715 hm™ N 20 kg P,05 10 kg K,0 20 kg 6 100% + ke P,0; 10 kg K,0 20
10 kg N 10 kg P,O, 10 kg K,0 15-15-15 ke
10 kg N
10 kg K,0 o FRTK, PHNZOWANEMERNLE
173 173 ooooooooooooA
+ 1/2 172+ ; .
40 °
172 173+ ool
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Mo
50% .
1
2 Fig. 1  Schematic diagram showing the film covering

chemical fertilizers
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8 18 10 17 % =
1.3 x 100%
1.3.1 Excel SPSS10. 0
Duncan t 2
2mm  0.125 mm
17
1.3.2 2
3 2.1
3 1
250 g 105 C
30 min 75 C 3 d.
2 1
44d 250g 75 C 2 d. 2
17 . 70%
1.3.3 2.2
3 ' /kg- plot !
Table 3 Yields of two harvests of the sweet corn for different treatments /kg- plot ="
| 2
CK 13.76 £0.44 a 7.10 £0. 18 a 7.65+1.16 b 5.94 +0.46 b
70% 14.56 £0.42 a 7.30£0.27 a 8.23 +0.31 ab 6.66 +0.27 a
100% 14.05+1.28 a 7.15+0.21 a 9.44 +£0.79 a 6.93 +0.21 a
CK + 14.13 £0.83 a 7.14 £0.26 a 7.49 £0.93 b 5.76 £0.71 b
70% + 13.80 £1.77 a 7.13 £0.29 a 9.03+0.25 a 6.76 £0.15 a
100% + 14.31 £0.69 a 7.25+0.14 a 9.29 +0.98 a 7.04 £0.25 a
1 + n=4 p=0.05
4 g- plot™ 670.1 mg- kg
1 100 %
100% 100%
70%
2 100 % 100%
2.3
2.4
5

. 100% . 6
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4 /g plot™!
Table 4 Total N P and K uptake by the sweet corn of the first harvest for different treatments/g- plot ~
N P K
1 2 1 2 1 2
CK 58.88 £4.05¢ 34.56 +10. 8b 9.39 +0.47b 8.72 +0.43b 61.88 £7.02b 30.09 £9.62b
70% 67.44 £3.12 b 42.91 £6.91b 9.51 +1.21b 7.85+1.01 ¢ 67.49 £3.94b 31.05 £4.27b
100% 57.91 £4.25 ¢ 47.68 £4.67b 7.68 +1.17c 8.35+0.15 be  66.19 +3.34b 38.41 £4. 15ab
CK + 62.57 £5.07be 44.95 £9.07b 9.66 +1.79b 9.20 +1.07ab 62.00 +1.72b 31.19 £4.51ab
70% + 61.20 £4. 13bc 49.18 £4.26b 8.76 £0.95bc 9.17 +0.45ab 68.31 +12.8b 35.75 £2. 64ab
100% + 79.62 +1.15 a 61.49 +6.15a 11.49 £0.29a 9.63 +0.21 a 83.95 £7.65a 40.98 £5.40a
5 /mg- kg™
Table 5 Available N P and K contents in the soils after the first and second harvest of the sweet corn/mg- kg ™'
N P K
1 2 1 2 1 2
CK 119.6 £4.36a 152.7 £72.7cd 145.4 +25.0a 151.1 £37. 5be 105.1 £18.3¢ 123.7 £139bc
70% 119.3 £1.55a 214.2 £39.5¢ 171.3 £57.7a 216.1 +54.0a 331.6 £45.2b 315.1 +£20.8a
100% 157.4 £60. 6a 204.9 £42.8¢ 179.9 +30. 3a 210.4 £20. 3ab 379.1 +£38.4b 233.0 £61.5ab
CK + 116.4 £8.56a 112.9 £7.40d 147.8 +26.0a 141.0 £35. 4¢ 76.6 +14.0c 62.4 +£23.7¢
70% + 139.6 £12.7a 331.8 £92.9b 184.3 +21.7a 222.4 +£21.0a 450. 4 = 134b 213.3 £47.1ab
100% + 181.6 +73.4a 475.6 £31.1a 174.7 £20. 3a 264.3 £62.9a 670. 1 £212a 282.9 £70.9a
6 L%
Table 6  Apparent utilization coefficients of the applied fertilizer nutrients by the sweet corn for different treatments/%
N P K N P K
70% 69.23 £4.63a 0.95 1. 65ab 5.37 £3.79a 85.62 +13.8ab 0.00 0. 00b 6.23 +4.44a
70% + 62.97 £5.09a 0.00 0. 00b 7.59 £10.58a  87.57 +9.91a 2.74 +0.45a 12.22 +2.76a
100% 42.39 +4.57¢ 0.00 +0. 00b 4.88 £2.27b 66.61 £6.52b 0.00 +£0. 00b 15.26 £3. 18a
100% + 55.61 £0.85b 2.25+0.01a 11.27 +1.34a 75.49 +£9.45ab 2.96 £0.61a 12.55 £6.93a
1 2007-03 ~2007-06  2007-08 ~2007-10
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P 0.2~2.0 mg: L Fig.2  Effects of the plastic-film covering chemical fertilizers
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mg- L' NP 0.4 ~1.7
mg- L™" 0.04~0.20 mg- L. N P K
2 22.72 2.70  7.07 mg- L'
N P K 13.22 1.49
3 9 13 4.38mg- L' 7
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Fig.3  Effects of the plastic-film covering chemical fertilizers on N P and K concentrations
in the run-off waters for the second harvest of the sweet corn
7 N P K
/mg- L~
Table 7  Effects of the plastic-film covering chemical fertilizers on
N P and K average concentrations in the run-off waters/mg- L ™'
N P K
13.22 £6.54b 1.49 +1.55b 4.38 £1.46b
22.72£9.45a 2.70 +4.64a 7.07 £2.34a .
/% 39.54 28.05 43.74 @
@ ®
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