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Study on Productivity of Corn and Nutrient Runoff of the Sail
by Application of Swine Manure in the Slopes

W. B. Yook, S. H. An and K. C. Choi

Abstract

This study was conducted to investigate the effects of application levels of swine manure fermented with
sawdust(SMFS) and degree of the slope on productivity of corn, and nitrogen and organic matter runoff in
corn cultivation soil. Main plots were consisted of the degree of slope, such as 0, 5 and 10, and the subplots
consisted of application levels of SMFS, such as control, 200kgN/ha and 400kgN/ha. Lysimeter was
constructed with 0.33m width, 3m length and 0.4m height. Dry matter(DM) yields of corn decreased as the
slope increased but there was no significant differences between the degree of the slope. DM yields increased
significantly as application levels of SMFS increased (p<0.05). DM yields decreased according to continuous
cultivation of corn. Total nitrogen(TN) contents of the whole com decreased as the slope increased(p <0.05).
TN content in SMFS treatments was higher than that of non-SMFS treatment but there was no significantly
different between SMFS treatments. TN yields decreased significantly as the slope and the application level of
SMFS increased(p <0.05). Nitrogen and organic matter yields in the runoff waters increased as the slope and
application levels of SMFS increased. The runoff of nitrogen and organic matter was more affected by the
increase of the slope than application levels of SMFS.

(Key words : Corn, Runoff, Swine manure, Degree of slope, Lysimeter)
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Table 1. Chemical characteristics of the soil used in this experiment

pH TN oM P.O;s Exchangeable Cations (cmol®/kg) CEC
(I:5H:0) (%) (g/kg) (mg/kg) K Ca Mg Na (cmol”/kg)
5.1 0.11 19.3 193.0 0.3 3.5 1.7 0.2 9.2
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Table 2. Effects of the degree of slope and application levels of swine manure fermented

with sawdust rate on dry matter yields of corn grown in lysimeter

Slope Treatment Dry mattter (g/15plants)
P SMFS" Mean
) (keN/ha) 1997 1998 1999
0 778 £ 17.00” 9371 14.00 141t 37.50 619
0 200 989t 69.72 988+75.50 267t 76.50 748
400 1,356+ 98.77 1,159£32.50 617t 78.50 1,044
0 769£101.00 8571+121.00 90 9.00 572
5 200 935t 4.50 958+ 133.00 216* 35.00 703
400 1,256+ 95.82 1,082+ 0.50 412+ 851 917
0 569t 3.50 836+ 67.00 91+t 12.50 499
10 200 785% 55.00 915+ 104.23 173+ 58.50 624
400 1,176 = 51.00 1,023 102.43 393+ 14.11 864
Main plot
Slope (7)
0 1,041 £260.53a 1,028 £108.83a 34171221.30a 803
5 9871225.39a 966 £ 132.53a 239+ 141.90a 731
10 843+£269.28a 925+ 114.33a 219£138.93a 662
Subplot
SMEFS-N rate (kgN/ha)
0 705t 114.66¢ 877+ 83.44b 107 32.28¢ 563
200 903+£101.93b 9541 97.78b 218* 65.46b 692
400 1,263+ 107.17a 1,088% 79.69a 474+ 114.50a 942
Interaction effects
(F-value) 0.67 0.12 3.99*

Main plot X subplot

" SMFS : Swine manure fermented with sawdust.
? Mean®SD.
a, b oc:
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Table 3. Effects of the degree of slope and application levels of swine manure fermented
with sawdust on total nitrogen contents of corn grown in lysimeter

St ope T;ii?;elr)ﬂ Total nitrogen content Mean
) (kgN/ha) 1997 1998 1999
0 0.74£0.127 0.70£0.02 0.84%0.05 0.76
0 200 0.861£0.04 0.71£0.01 0.89+0.02 0.82
400 0.87%0.01 0.72%0.02 0.9110.07 0.83
0 0.76=0.01 0.65+0.03 0.80%0.02 0.74
5 200 0.80£0.02 0.6510.01 0.83£0.03 0.76
400 0.87%0.02 0.69%0.01 0.8610.01 0.81
0 0.68+0.01 0.6210.01 0.72%0.09 0.67
10 200 0.70+0.06 0.66 £0.01 0.77£0.22 0.71
400 0.80+0.03 0.67+0.01 0.8210.02 0.76
Main plot
Slope (°)
0.82+£0.09a 0.71 £0.029a 0.88+0.052 0.80
5 0.81£0.05a 0.6710.027a 0.8310.03ab 0.77
10 0.73+0.06b 0.6510.025a 0.7710.13b 0.72
Subplot
SMFS-N rate (kgN/ha)
0 0.73+0.07b 0.66 £0.04a 0.79%£0.07a 0.73
200 0.79+0.08b 0.68+0.03a 0.8310.12a 0.77
400 0.85+0.04a 0.69+0.07a 0.86*0.05a 0.80
Interaction effects
(F-value) 0.94 1.00 0.07

Main plot X subplot

Y SMFS : Swine manure fermented with sawdust.
? Mean=*SD.
a and b ; Values with different letters in same column are significantly different at the 5% level.
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Table 4. Effects of the degree of slope and application levels of swine manure fermented
with sawdust on total nitrogen yield contents of corn grown in lysimeter
Slone Treatment Total nitrogen yield (mg/15plants)
op SMFS" Mean
O (keN/ha) 1997 1998 1999
0 5771105.95% 653%21.65 128+ 52.78 453
0 200 846 36.28 704+49.12 2361 63.12 595
400 1,184+ 78.77 830+ 17.78 565+ 114.63 860
0 585+ 81.41 561+93.43 72+ 5.40 406
5 200 748t 20.79 62518236 178 = 25.50 517
400 1,097+ 89.59 750% 5.94 355+ 9.90 734
0 387 4.96 51914593 64t 1.52 323
10 200 551+ 39.01 6071 64.94 141t 83.33 433
400 940+ 38.46 685160.10 322+ 17.63 649
Main plot
Slope (°)
0 869 +272.06a 729t 83.99a 310+209.15a 636
5 8101234 81a 64571103.88a 202t124.47a 552
10 626+247.80a 603+ 87.60b 176 :122.43a 468
Subplot
SMFS-N rate (kgN/ha)
0 516+118.00c 577t 79.67b 88* 40.29¢ 394
200 715%133.30b 645+ 73.22b 185+ 67.81b 515
400 1,074123.93a 755+ 70.48a 4141+127.95a 748
Interaction effects
(F-value) 0.81 0.19 2.76

Main plot X subplot

" SMFS : Swine manure fermented with sawdust.
? Mean*SD.
a, b c;

Values with different letters in same column are significantly different at the 5% level.
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Table 5. Effects of the degree of slope and application levels of swine manure fermented
with sawdust on organic matter amounts of the runoff water collected in lysimeter

Slope Treatme]r)lt Organic matter (mg/m?)
©) SMFS Mean
(kgN/ha) 1997 1998 1999
0 962+ 70.997 869%  70.71 905+* 7106 912
0 200 1,258 71.34 1,838t  70.71 1,190t  71.06 1,429
400 1,275t 71.21 1,677+ 70.71 1,921  70.71 1,624
0 2,535+ 7092 3284 7092 1,336t 70.71 2,385
5 200 2,624 71.21 4275+ 70.71 1,958t  70.71 2,952
400 4385+ 142.13 4960t  70.64 2,291 70.71 3,879
0 5377t 7035 4,400t  70.71 2,664t  70.78 4,147
10 200 7,438 70.71 5421t 70.64 4,099%  71.06 5,653
400 8,754t  70.71 6,682+ 71.21 4,769+  71.06 6,735
Main plot
Slope (%)
0 1,165 166.90c 1,462E 467.78¢ 1,339 472.07b 1,322
5 3,181F 936.41b 4,173*  755.60b 1,862% 436.96b 3,072
10 7,190+ 1,523.28a 5,501+1,024.04a 3,844%  963.60a 5,511
Subplot
SMFS-N rate (kgN/ha)
0 2,958+2,001.98a 2,851+1,615.09a 1,635+ 821.73a 2,481
200 3,774£2,904.26a 3,845%1,637.55a 2,416+ 1,349.78a 3,345
400 4,805+3,361.49a 4,440t2,274.57a 2,994 £1,386.04a 4,079

Interaction effects .
(F-value) 0.92 0.81 0.78
Main plot X subplot

" SMFS : Swine manure fermented with sawdust,
3 Mean SD.
a, b, ¢ ; Values with different letters in same column are significantly different at the 5% level.
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Table 6. Effects of the degree of slope and application levels of swine manure fermented
with sawdust on total nitrogen amounts of the runoff water collected in lysimeter

Slope Treatment Total nitrogen (mg/m’)
o SMFS " Mean
) (kgN/ha) 1997 1998 1999
0 520% 50.45” 7571 154.60 598t  11.40 625
0 200 633% 79.00 843+ 77.20 1,174 24720 883
400 753 745 949+ 81.05 1,189  60.85 963
0 1,097% 36.90 798+ 29.00 1,153 103.70 1,016
5 200 1,602+ 118.30 1,072+ 137.10 1,56711,106.20 1,413
400 1,666t 86.80 1,072 £137.10 2,309t 213.00 1,682
0 1,182+ 129.90 798t 56.30 1,220+ 333.60 1,067
10 200 1,685+ 88.50 1,237£249.90 2,220t 466.80 1,714
400 2,782+ 162.00 1,240 £273.70 3,081 447.10 2,368
Main plot
Slope (*)
0 635+111.28b 850t 126.53b 987%* 318.51b 824
5 1,455%280.18ab 997 £170.98a 1,676 759.69a 1,376
10 1,883 1+726.99a 1,0921+289.31a 2,174 884.47a 1,716
Subplot
SMFS-N rate (kgN/ha)
0 933+ 320.00b 784* 85.98b 990 343.6%b 902
200 1,307+ 513.42ab 1,0511226.28a 1,653% 764.87ab 1,337
400 1,734 £892.48a 1,103 195.14a 2,193+ 860.71a 1,677
Interaction effects
(F-value) 1.84 1.10 1.69

Main plot X subplot

" SMFS : Swine manure fermented with sawdust.
? MeanESD.

a and b ; Values with different letters in same column are significantly different at the 5% level.
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Table 7. Effects of the degree of slope and application levels of swine manure fermented
with sawdust on nitrate(NO;~) content in percolation water collected in lysimeter

Treatment " (mg/e)
S(luop)e SMES! Mean
(kgN/ha) 1997 1998 1999
0 2,70+ 0.30% 590 1.10 25.60%3.17 11.40
0 200 14.00= 7.00 9.60t 4.80 29.30+1.50 17.63
400 29.10= 0.50 21401 6.60 32.00£1.80 27.50
0 27.60t 6.00 1020£ 7.20 27.90%£0.30 21.90
5 200 33.60% 4.00 19.60Ef 4.20 30.23%1.63 27.81
400 40.30%20.30 34.601t15.80 33.30+2.50 36.07
0 42.70%+21.10 13.20%11.20 30.27*2.16 28.72
10 200 68.10= 2.50 20.50% 5.10 31.0014.02 39.87
400 106.20*+ 6.08 52.20%37.20 33.87%£4.10 64.09
Main plot
Slope (*)
0 15.27%12.00b 12.30% 8.13a 28.97+3.41a 18.85
15 33.83%12.10b 21.47%1391a 30.48+2.78a 28.59
10 72.331+29.80a 28.631t26.57a 31.71+3.48a 4422
Subplot
SMFS-N rate (kgN/ha)
0 24.33120.65b 9.77% 7.40b 27.921+2.79b 20.67
200 38.57124.09ab 16.57% 6.64b 30.18+2.41b 28.44
400 58.53137.60a 36.07t24.46a 33.06£2.70a 42.55
Interaction effects
(F-value) 4.74** 0.62 0.31
Main plot X subplot
" SMFS : Swine manure fermented with sawdust.
? MeantSD.
a and b ; Values with different letters in same column are significantly different at the 5% level.
This symbol(**) is significant difference at the 0.01% level.
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