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Effect of Grass Filter Strips on NOs-N in Runoff from Forage Cropland
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ABSTRACT

The performance of grass filter strips (GFS) in abating NOs-N concentrations from the forage cropland was tested in an
experiment on the 10% slope in Grassland and Forages Division, National Institute of Animal Science, Rural Development
Administration (RDA) from October 2007 to September 2009. Forage croplands with rye-corn double cropping system applied with
chemical fertilizer and livestock manure (LM) were compared in a natural condition. The plots were hydrologically isolated in a
randomized block layout of 3 treatments x 2 factors x 3 replicates. Main plots consisted of the length of GFS, such as Om, 5m,
10m and 15m. Sub plots consisted of the type of LM, such as chemical fertilizer (CF), cattle manure (CM) and swine manure
(SM). Dry matter yields of rye and corn increased significantly in order of CF>CM > SM (p<0.05). Concentrations of NO;-N in
surface runoff water were reduced as the length of GFS increased. Especially, GFS with 10m and 15m reduced NO;-N
concentrations significantly compared to that with O m and 5 m (p<0.05). The results from this study suggest that GFS improved
the removal and trapping of manure nutrients from forage croplands.
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1996; Jensen 5, 2000), HH] 5Oo.2 o]go] 7}53l7] uftel H] = Aol Wl HH%OH ol¢h #AE AT7F Tl
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Fig. 1. The designs of sampling wells used in the
grass filter strips.
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ANOVA tests A#sllom, A4 LSD HHiel ofs) 9
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Table 1. Effect of treatment composed of cattle and swine manure, and chemical fertilizer on dry matter (DM)

yield of corn
DM yield (kg/ha) Total

Treatment Stalk & leaves Ear

2008 2009 Mean
2008 2009 Mean 2008 2009 Mean

CM"  8353477°  15,064+£760" 11,7094463°  9,510+87"  8,065+114° 8,787+214° 17,863+765° 23,1304874°  20,497+650"
SM?  79514426° 13,9144836° 10,933+212°  8.460+497° 7398£187° 7,9204254° 16412+736° 21,313%1,023° 18,862+401°
CF)  11,1974831° 16,446+128"  13,821+391° 11,700+40° 10,088£191° 10,894+76° 22,897+2171° 26,5354283"  24,716+967°

D Cattle manure. ? Swine manure. % Chemical fertilizer.

a, b, ¢

: Different letters within the same column represents significant differences at the 5% level.
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Table 2. Effect of treatment composed of cattle and swine manure, and chemical fertilizer on dry matter (DM)

yield of rye
Treatment DMyield (kg/ha) Mean
2008 2009
cM” 7,601+1,069™ 13,699+ 521° 10,650+370°
sm” 6,142+ 727° 12,457+ 143" 9,300+363"
CF” 8,982+ 509° 14,759+1,309 11,870+858"

Y Cattle manure. ? Swine manure. % Chemical fertilizer.

a, b, ¢

(m@/L)

25.00
Sm ®10m ™ 15m

= 0m
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Fig. 2. Changes of NOs-N concentration in surface
runoff water by the length of grass filter strips.
Values represent the means+SD of the three
replicates.

7kt Aoz AdHH (Dilz 5, 1990; Lund9} Doss 1980;
Wolf 5, 1989), 7I58x] A7) A4 izl &3} (Residual
nitrogen effect)Z 7149t #E2] AAAEE Z7M71E AR A}
9k
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T NOs-N¢| %7} 6.00, 4.47, 3.70, 320 mI/LE 7Hdtion,

O
BEgE H

o

: Different letters within the same column represents significant differences at the 5% level.
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Fig. 3. Changes of NOs3-N concentration in surface
runoff water composed of cattle manure,
swine manure and chemical fertilizer. Values
represent the means + SD of the three replicates.

AA8He] Aol7k 10m R 15m A A 2AAHE A
A e A Aol Hs) NOs-No| w27 frofA o sl
(p<0.05). 20091 ZAAAUNE MR ¢k AHo 13|
A ] o7k 5m 3 10mSl A5 NO»-N9| &k }
A (p<0.05) 0.2 astglom, AN 4ol 10me 1
Abolell= ol AQl Fae YEA] e9kth 7hEi e Al
2008~2009'd H1 NOs-N F% (Fig. 5)= 8|5 > %v‘i—ﬂﬂ] >
EREN £oR w& S RO, SAAY oS veht

B
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15.00 B0m “5m ®10m ¥15m
a
1200 | b
L ¢ a
9.00 | ¢ ab
a I bc
6.00 [ ab ¢
b b
3.00 |
0.00

2008

2009 Mean

Fig. 4. Annual average NOs-N concentration in surface
runoff water by the length of grass filter strips.
Values represent the means +SD of the three
replicates. a, b, c: Different letters within the
same column represents significant differences

at the 5% level.
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Fig. 5. Annual average NOs-N concentration in surface
runoff water composed of cattle manure, swine
manure and chemical fertilizer. Values represent
the means £ SD of the three replicates.
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