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Effects of Application Rates of Mineral N and Cattle Slurry
on the Dry Matter Yield and Botanical Compositions of
Orchardgrass Sward
Ju Sam Lee, Sung Joon Kim and Jin Uk Kwon

Summary

This experiment was to study the effects of application rates of mineral N and cattle slurry on the dry matter

yield and botanical compositions of Orchardgrass sward grown in 4 cuttings in a year.
Annual rates of mineral N of O(N), 120kg(N,), 240kg(N;) and 360kg/ha(N;) were applied as urea, and
cattle slurry applied at rates of 0(Sy=Np), 40m’(S,), 80m*(S,) and 120m*(S;), suppling 120kg, 240kg and 360kg/

ha, respectively.

The results were summarized as follows;

—

. The limiting annual application rates of mineral N and cattle slurry was estimated about 120kg/ ha.
. The growth of Orchardgrass after the 3rd cut was decreased by summer depression. Consequently, the botanical

compositions of Orchardgrass showed only 7.7% and 4.0% in 3rd and 4th cut, respectively. However, the 15

and 17 species of weeds originated in 3rd and 4th

cut.

greatly increased with application rates of cattle slurry.

. The botanical compositions of Amaranthus mangostanus in 3rd cut and Portulacea aleracea in 4th cut were

. Relative efficiency of cattle slurry for the dry matter production of Orchardgrass as compared to mineral N

were 93.3%, 99.5% and 113.6% in 120kg, 240kg and 360kg/ha at rates of cattle slurry, respectively.
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Table 1. Analysis of variance for dry matter yield of Orchardgrass sward as affected by different nitrogen

sources and application rates.

Mean of Squares

Source total
df Ist cut 2nd cut 3rd cut 4th cut

Nitrogen Source(A) 1 1.13535* 0.14727 3.99350* 0.08520 0.06615

Nitrogen Rate(B) 3 1.34116** 2.01836*** 0.06302 0.97782** 10.42049**

A XB 3 0.43049 0.34554 1.67724 0.49615* 0.77125

Error 16 0.17357 0.22018 0.65196 0.11141 1.33206

Note; ** and *** are significant difference at 5, 1 and 0.1% levle, respectively.

Table 2. Effect of application rates of mineral N on the dry matter yield of Orchardgrass sward.

Mineral-N Dry matter yield(ton/ha) |

rate(kg/ha) Ist 2nd 3rd 4th o

No(  Okg) 1.27° 2310 1.36° 1.15° 6.09

N,(120kg) 1.80° 3.43® 1.61° 2510 9.37°

N,(240kg) 2.71° 3.18* 1.08* 1.43% 8.40°

N;(360kg) 2.47° 3.90° 0.57* 1.08° 8.03°

X 2.06 3.20 1.16 1.54 7.97
Note; Means with the same letter are not significant different at 5% levle by Duncan’s multiple range test.
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Table 3. Effect of application rates of cattle slurry on the dry matter vield of Orchardgrass sward.

Dry matter yield(ton/ha)

(Skl;%a? 1st 2nd 3rd 4th ol
So( Okg) 1.27° 231° 1.36° 1.15° 6.09°
S,(120kg) 1.77* 2870 2.48° 1.61° 8.74°
S:(240kg) 213 3.63° 1.18° 1.42° 8.36%
S3(360kg) 1.34° 3.38® 2.86° 1.54° 9.12°
x 1.63 3.05 197 143 8.08
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Fig. 1. Effects of application rates of mineral-N and
cattle slurry on the dry matter yield of
Orchardgrass sward.

Table 4. Relative efficiency of cattle slurry for the dry matter production as compared to mineral N.

Cut
Slurry-N
total
(kg/ha) 1st 2nd 3 4th
S1(120kg) 98.3 83.7 154.0 636 993
$:(240kg) 78.6 1142 109.3 99.3 995
Sy(360kg) 54.3 86.7 501.7 142.6 1133
X 77.1 94.9 255.0 101.8 104.0
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Table 5. The percentages of the botanical composition of 3rd cut in Orchardgrass sward as affected by
different nitrogen sources and application rates.

Scientific name Mineral-N Cattle slurry
No N, N, N; S S, S5
Dactylis glomerata(Orchardgrass) 9.9 1.1 27 16.9 29 193 29
Echinochloa macrocorvi(=3) 6.7 104 4.6 9.6 79 17.6 39
Rumex crispus(2=2] J o]) 20.1 15.5 422 309 309 20.3 7.7
Amaranthus mangostanus(¥] &) 32 04 6.0 2.6 375 15.8 72.3
Triforium repense(&.7)%) 1.0 1.7 1.0 21.2 4.8 0.3 04
Artemisia lavandulaefolie(%) 23.3 15.2 04 0.0 22 1.2 0.6
Erigeron annuus('% %) 0.0 6.7 0.0 0.0 0.3 0.0 0.2
Digitaria sanguinalis(8} 2 o)) 27.7 54.4 4?9 14.0 112 239 113
Xanthoxal comiculata(®3©1%}) 0.2 0.1 0.0 0.0 0.0 0.0 02
Duchesnea chrysantha(*3'2 7)) 0.0 0.1 0.1 00 0.0 0.0 00
Kummerowia strigia("] & &) 0.0 0.5 0.0 20 0.8 0.0 0.1
Setaria viridis(7} o} A ) 0.0 0.0 00 0.0 1.5 04 04
Portulacea oleracea(]¥] &) 6.2 02 0.0 1.0 0.0 0.7 0.0
Plantago lanceolata(}+73 73 0]) 1.7 0.0 0.0 0.0 0.0 0.5 0.0
Bothrriospermun tenellum( o) 0.0 0.0 0.1 1.0 0.0 0.0 00
Stellaria aquatica(] 8 &) 0.0 0.0 0.0 0.8 0.0 0.0 0.0
total 100.0 100.0 100.0 100.0 1000 100.0 100.0
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Table 6. The percentages of botaincal composition of 4th cut in Orcgardgrass sward as affected by
different nitrogen sources and application rates.

Scientific name Mineral-N Cattle slurry
N, N, N, N, S, S S
Dactylis glomerata(Orchardgrass) 7.4 1.3 35 39 38 149 7.0
Echinochloa macrocorvi(& ) 6.3 17.0 10.2 140 15.3 30.0 5.1
Rumex crispus(2=# & ©]) 9.4 3.1 14.4 124 15.5 42 5.5
Amaranthus mangostanus(¥) g) 0.0 3.1 10.7 0.0 142 0.0 0.0
Triforium repens(E7)%) 2.1 3.1 44 326 154 1.6 40
Artemisia lavandulaefolie(%;) 6.1 42 1.4 02 2.7 14 25
Erigeron annuus(g %) 03 0.0 0.2 0.0 0.0 0.0 0.0
Digitaria sanguinalis(v} 2 1) 58.9 4.4 37.1 279 9.5 15.1 16.0
Xanthoxal corniculata(?3 ©]%}) 0.0 0.0 1.6 0.0 0.0 0.0 0.0
Kummerowia striata("] 5 %) 0.0 03 03 09 0.7 14 00
Setaria viridis(7} o1 A &) 0.0 0.0 26 34 0.8 04 04
Portulacea oleracea(#] %) 5 ) 39 08 20 1.7 21.2 29.2 579
Stellaria aquatica(%) 8 -E) 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Erigeron rinifolius(2t /1) 0.5 0.0 0.0 0.0 0.0 0.0 0.0
Acalypha australis(7} &) 0.0 0.0 03 0.0 0.0 0.0 0.0
Plantago lanceolata(4 73 o)) 45 13 11.1 30 0.7 1.8 1.6
Ixeris dentata(%v}#) 0.6 20.6 0.0 0.0 0.0 0.0 0.0
Solanum nigrum(7}v1 %) 0.0 0.8 0.2 0.0 0.0 0.0 0.0
total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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