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Reducing Nutrients Loss by Plastic Film Covering Cheam ical Fertilizers

CHEN Hue-jun WEIZe-bin WU Q +tang ZENG Shu-cai
(Key Laboratory on E co-agriculure of the M nsiry of Agriculiure Collge of Nawural Resources and Enviorment South China
A griculuralUn wversity Guangzhou 510642 China)

Abstract W ith the bw utilization rate of fertilizers by crop and he grow ing an ount of fertilzer usage the agricultural non-point source
pollution m China is becom ng more and more serbus The fieldl experments planting coms were conducted n which the applied
chan tal fertilizers were recovered w ih phstic film to realize the separation of fertilizers fran rain water In the experments the
influences of different fertilizng treatm ents on the grow ng and production of sveet corn w ere obsewved The fertilizer utilizaton rate and
the nu trien t contents in surface mn-off water with and w ithout the filn coverng were also detem ned Results showed that wih only
70% of the nom al an ount of fertilzers the sweet com could already gethish yield under the experin ental soil conditbns Soil analysis
after corn crops showed that the amounts of availabk N, P and K n the soil ncreased obviously wih the fim—coverng and the
decreas ing orderwas 1000 Ertilizers w ith fim—covering > 700% fertilizers with filn-covering > 100% fertilzers 70 fertilizers >
no fertilzer The average utilizaton coefficients of fertilizers by the cropwere 42% 87% , o -3, So—-1%% respectively forN, P and
K Itwas higher w ih filh—coverng than thatw ihout covering especilly for the high fertilzaton treament Analysis of water san ples
wllected for eght mmroff events shoved that without fim-covering N, P and K average concentratons in the mnoff waters w ith
fertilizations were 27. 72 2.70 and 7.07mg* L', mespectvely And they were reduced respectively by 39. 54%, 28. 0%, 43.74%
wih the film-covering This can gie sinificant benefits to the decrease of agricultural nom-point source pollitbn and water
eutroph cation

Key words chemical fertilizers phstie-fim coverng run-off loss wutilization coefficent of fertilizers agriculural non-pomnt
source polluton
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Table 1 Physico-chan ical characterstics of the studied soil
H g kg™ !
/anol kg ! /g kg ! /g kg ! /g kg ! g kg !
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
succharata), s 2
[18], Tablk 2 Fertilzaton and plastic-filn covering treatm ents of
1.2 the com experm ent
Im X5 m, 6 4
, 24
1 (CK) 0
2 70 70%
( 1/15hm? N:20
6 : 3 100% kg P,0g 10 kg K,0: 20
(CK); 70% ; 100% ; CK + 5 T0% kg)
+  ; 100% + 2 4 Gk 0
(8] 5 10 + 70%
100% ,
) ( 1/15hm?® N:20
1/15 lm N: 20 kg P,Os: 10 kg K,0: 20 kg( 6 100 + kg P,05 10 kg K,0 20
10 kgN 10 kg P,Os 10 kg K,O 15-15-15 ke)
, 10 kg N
, 10 kg K»,0 o RAEK, FHZEARSHWBERNME
). (1/3): (1/3) 6 6 06 06 0o 00 o0 o0 o oo |
+ (1/2); (1/2) + i r
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( 1/2)‘ o o o o] o o o o o e} (o] o }
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s 1
o) Fig 1 Schenatic diagran show ng the filn covering

chem ical fertilizers
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, 8 18 , 10 17 (%) = [(
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1.3 x 100%
1.3.1 Excel , SPSS10.0
s ) ) Duncan , t 2
2 mm 0. 125 mm
[ 17].
1.3.2 2
: 3 2.1
, , 3 . , 1
) 250 g 1057C
30min 75 C 3d , , , )
: 2, \ QY
44 20g 75T 2d 2 ,
[ 17]. , 0
1.33 2.2
3 D kg plot!
Table3 Y iels of two harvess of the sveet com for different treatments /kg* phf !
1 2
(CK) 13. 76 £0.44 a 7.10 £0. 18 a 7.65%1. 16 b 5.94£0.46 b
706 14.5610.42 a 7.30£0.27 a 8.23%0.31 ab 6.6610.27 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
7% + 13.80%£1.77 a 7.13£0.29 a 9.03%0.25 a 6.76X£0.15 a
100% + 14.31%0.69 a 7.25%0. 14 a 9.291+0. %8 a 7.04£0.25 a
1) * (n=4); , (p=0.05),
4 . g* pht' 670.1 mg* kg |,
1 100% ) )
, 100% 100%
, , 10% ,
2 100% , 100%
2.3
2.4
( 5) ;

[20]

. 100%
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4 /g pbt!
Table 4 TotalN, P andK uptake by the sweet com of the first harvest br diferent tream ents/g® plot™!
N P
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. 099 62b
700 67.441%3. 12b 42.91%6. 91b 9. 51 £1. 21b 7.85%1.01 ¢ 67. 49£3. 94b 31. 054 27b
100% 57.91 4. 25 ¢ 47. 68 X4. 67b 7. 68 1. 17¢ 8.35%0. 15bc  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
700 + 61.20 4. 13be 49. 18X4. 26b 8. 76 0. 95bc 9. 17 0. 45ab 68. 31£12 8b 35.75%2 64ab
100% + 79.62 %115 a 61.49%6. 152 11. 49 £0. 29a 9.6310.21 a  83.95%7 65a 40. 9815 40a
5 /mg* kg~
Tabl 5 Availabke N, P andK contents in the soik after the first and second harvest of he sweet com img® kg™ !
N P K
1 2 1 2 1 2
(CK) 119 6 4. 36a 152. 7272 7ed 145. 4125. 0a 151. 1 £37. 5be 105. 118 3c 123. 7+139hc
70 1193 %1552 214.2%39 5¢ 171. 3157, 7a 216.1 £54. 0a 331. 645 2b 315.1%20 8a
100% 157 4160 6a  204. 942 8¢ 179.9%30. 32 210.4 £20. 3ab  379. 1£38 4b 233.0%61 5ab
CK + 116 418 56a 112 9%7 40d 147. 8126. 0a  141.0 135. 4¢ 76. 6% 14 0c 62.4%23 7¢
70 + 139 6 £12 7a 331. 8+92 9h 184. 3121 7a 222.4 £21. 0a 450. 4+ 134h 213.3%47 1ab
100% + 181. 673 44 475.6%31 1a 174. 7120. 3a 264.3 £62. 9a 670. 1+212a 282.9%70 9a
6 VMo
Tabl 6 Apparent utilization coefficients of the applied fertilzer nutrients by the sweet com fr diferent treatm ents %
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%14. 44a
70 + 62.97 £5. 09a 0. 00X0. 00b 7.59%10. 58a  87.57 £9. 91a 2.74%0.45a 12. 222 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. 0la 11.27%1 34a 75.49 %9, 45ab 2.96%0.61a 12.55%6. Ba
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mg* L, N P 0.4~ 1.7 ,
mg* L' 0.04~ 0.20mg L. ,N PK
: 2 2272270 7.07mg L,
,N PK 13.22 1.49
( 3), 9 13 , 4.38mg* L''( ),
, 39.54bp 28.05%0  43.74% .
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Fig 3 Effects of the phstic-film covering diamical fertilzers on N, P and K concen trations
in the mnr-offwaters br the second harvest of the sweet com
7 N P K , ,
/mg L7
Table 7 Effects of the p hstie- film covering chen ical frtilizers on ’
N, P and K average concentrations in the mn-offwatersmgs L™! ’
N P K ? ?
13.22 %6 54b 1.49%1 55b 4. 381 46b ’
22,7219 45a 2.70%4 64a 7. 072 34a
o 39.54 28. 05 43. 74 . @
; @ ; @
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46% . L2l , 59. &% ,
2
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