grass, perennial ryegrass, tall fescue, red clover and alsike clover were studied using 3 levels of
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Effects of Nitrogen Fertilizer Levels and Stocking Rates

on the Forage and Beef Production in a Mixed Pasture

Bong-Su Hyun* Moon-Chul Kim, Young-Ho Kim*
Sung-Eon Song* and Seung-Hyub Lee

Summary

Effects of N fertilizer levels and stocking rates on beef production in a mixed pasture of orchard-
N

fertilizer (50,100 and 200 kg/ka) and 3 stocking rates (3,4 and 5 heads /ha) .

2.

3.

The summarized results are the following;

Increasing nitrogen fertilizer on the mixed pasture increased dry matter yield and protein content

(P{0.05) of the pasture species. The stocking rate did not influence either dry matter yield or

protein content.

The percentage of pasture species increased and that of weeds decreased with increasing N fer-
tilizer levels. Increasing stocking rate from 3 to 5 heads /ha significantly influenced that of the
other pastures and weeds.

Herbage intake per animal increased at the lower stocking rate, but total herbage intake per ha
increased at the higher stocking rate., Increasing nitrogen fertilizer decreased herbage intake per

animal , but slightly higher herbage intake per animal was obserbed at 5 head stocking rate,

No significant difference in weight gaina was found among N levels and stocking rates used.

4.
Live weight gain per animal was greater at the higher N level and also at the lower stocking rate,
=2 E Popot FHEMER RE> EMEEES [ L7
n
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BRI R ol <] ERRIEKEN B BE L AFEE oz gE 3

grA B 19854 Y B he¥f orchardgrass 124y,
perennial ryegrass 6 kg, tall fescue 10kg, red
clover 1kgs} alsike clover 1 kgS- FIEEHSH &
= BEEE= 65 15SH, 7TH 1504 95 1A
PO b K02 ha® 54 kg9 FHEA T, RRE
E>- B% 1 2%53q 27K - 254k
o7 Wi RS AESAH 22l KRB
£ Charcleis x Angus, Hereford x Charoleis, Angus
x Hereford 4 RE (F;) 36 75 (4, 250kg)
Rl on, RBBH- TEIE ABELE 3K
ol FHERIE (E, 50, 100, 200kg )2t 3 ki
o BHMEH (. 3,4,58)F 3 x3 BERAKS
2 KEst9ch

BERE ¥ MEBKES Y o2 RE
cage o] £ HE Yifliste BEsly ®XM 10095
Hshe] MH4AGIZ 534, 80 Coll4] 24 A7} %S
EWEERS ook RREC MEHES AR
FAREH 24E 159 7hA o2 filEstdla RS

BOWET BES F Rl A el BES 43
ER - FUNSte] K5It (Crowder 9 Chheda,
1982).

HMEss] HEARES IS Kiedahl #(A.0.A.C)
& ol 8ok v, HRAEBYE Tvurin kel o3}
oBAZ T WEEC.E BlEsId o BN
Lancaster : 2 & 53f¥3ted Uv, Avisible spectro —
photometer 5 FIf 720nomol4] RIESHct B
# Ca, Mg, K= EDTA#o| ©]3o] 5ERE Atomic
absorption spectrometer of 9]5loj zhz} H-4{ 3}
o},

HETo > HpIcE, BNE MESHIE %5
FRgiEel 2lsh HEH®HS BESE T HEML] ekd
A& L.S.Deoll ojsle] REBMH FHHEE K
t} (Snedecor & Cochran, 1967).

AR & A0 RBEHEES Tavle lo] 45
deor ABREH +1Ho] (0~10em) BLEH HHH
> Teble 20l vhepd whel sbe}

Table 1, Average monthly temperature and precipitation in Jedong pasture (1986).

Item Jan, Feb, Mar, April May Jun, Jul, Aug, Sep. Oct,

Temperature (C) -1.4 1.1 6,0
Precipitation (am) 23,0 850 1602

10,8

15,5 20.4 22,9 242 190 12,6
107.4 558.4 5737 5710 269.8 1216

Table 2, Chemical and Physical properties of soil in Jedong pasture,

pH Organic Available Exchangeable (me 71004) CEC
(1:5) matter%, P,0, (ppm) Mg K (me /100¢)
5.3 1751 66. 1 1.2 2.06 113

R Y R

1. W& #MYR

BTl RERHE ¥ BSREEKE] &K
gel g gl viA & BB Tuble 3o Vet

Helch W RBHIE § FHEHKES ¥F 50,
100, 200kg “ha WIS @) 7b7 5.287.5. 55245
kg 2 5,958 4kg hao . FHRMI K] Hinatel
e EHREE Wmehs 32 Mook )
HERS glad



4 LHERE

Table 3.

Effects of nitrogen fertilizer levels and stocking rates on

total dry matter harvest (kg/ha).

Nitrogen Stocking rate ( head , ho )
level Mean
(kg. ha) 3 4 5
51 5,186 5,296 1 5,481 .4 NRT L
100 5,208 8 S A8 5,897 .3 5,504 .5
200 5,075.1 2,704 3 15,4459 0,958 .4
Mean 5,355 .9 5,404 6 5,924.9 5,583.5

| . No significant differences were

and the stocking rates,

N
s
e 1,000
©
>
-
)
jos
)
2
>
Qa
500 |
0

observed among the nitrogen

levels

AR

Date
3 heads

4 heads

62175 1.,/ D84 8,209,784 9,22 6720 7,/5 1,20 8/4 820 94 9/°206/27/5 178 874 B 0 44 9L

5 heads

Fig.1. Effects of nitrogen application levels and stocking rotes on seasonal dry matter

yield during the grazing period.
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200 kr AR 4 EHAEKO) 20 00k B0
g 710 8 (1981) 5, Mears & Humphrey (1974)
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R} F ksl o,

Figure 12 IR 5 W& FHH £E&S
Vel o R BE el 4 8¢l MElEol B
FshAl mAs) 20 ol £ Fles ol AHET
bR &R Yol Byl Wit s fEEH o
FEHEE 3 el A 4ol WhERy 5 100
kg, ha} 200kgha WEHEE7L Sae] EaplkEol #
pngtae ek oli= B GEos WEF bl
AN EEs MRSl FEFIMS o 2l |
H-o] obd 7 HEEslch
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2. BEpHE=2

FHERWEAES RERHES ups e
BT A8 S Table 48 Theh N 50,
B 4 HEOHESRS 22 16.50,
18.23 %2 4 FH tﬁy@f #reLel
o fg;@gx 194 3
> o) HESHSES Wi 1.28 %l 4t

OM IOOkg/haoM 200 kg, ha 2. tﬁbu*lzﬁ%
0.45% t@pnutel Yepudz] elglrh olebibe. An

17.78

Table 4,

1k
100, 200 kg ha

HEAHRE
. BHF 50kg haclA] 100kg  hai 18

o =

= Harms 8 Tucker (1973) 71 10a % %E 0 kgoll
8.8 kgl ML W BAY HERMAHE
S o) s ot 8 8kgol 4
ARS s EAHSR
9} 415 7 sFo] ol o},

2 EHWEE FR L A 2 R
fEK#Eol MEnctel uwhel MESHERS Bi(P(
0.05) % Bolw el HEAREIN 4 %
ge] MIZEMES RS 2RV Faishl el of
2=t CP > 0.05).

gL
[N ;1

17.6kg o iz 1
ol Mok shstolehis #

= olod o
IV

Al

Effects of nitrogen fertilizer levels and stocking rates on crude protein content (%) of

mixed pastures during the grazing period,

Nitrogen Stocking rate ( head ha)
level Mean
(kg ha) 3 4 5
50 16,25 £ 0,51 16,41+ 006 16,82 + 0_145 1650 + 0 17
10U 18,57 £ 0,25 17312 011 1747 + 033 R
200 17.83 + 0,37 18,53 + 0,74 18,34 + 0,57 18.23 021"
Mean 17.55 + 049 17.43 % 0,49 17.54 + 0,35 17,51 T 0 42

| . Values with different superscript

significantly different ( p<0.

o] 4o Azl 4] F20 HERHEES 5
U BEEPKES alf 200k oj4bog 3
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doatEe] v §2 TR kS Mol o} “"3('
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letters in the same column are
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Botanical composition )

Y 100 300 3 4 5
Nitrogen level (kg/ha) Stocking rate (head,/4a)

Fig.2. Effects of N levels ond stocking rates on botanical composition of mixed posture in dry
matter weight

0—0;grasses and legumes, ®—®;grasses, X—X; weeds, A=/ legumes. Vertical bar
is LSD (P{0.05) for legumes on the nitrogen levels.

Botanical composition (%)

621 15 1720 874 w2 6721 4 1720 84 9722 6721 5 1720 B4 Y2

Date — N 50kg,/ha N 100 &g/ ha N 200 #p / ha
Fig.3. Botonical composition at 3heads per ha-stocking rate,
B weed, [:clover, B: talifescue [Z3: perennial ryegrass, B: orchardgrass
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teae] 80 % £E &3tz AAch o] A7le 2%
7} 22€ ol3le] Wodw, BB A 236.4
w2 o]l 5 AL HRBE £ Fo APt #HF (Smith,
1972)0)7] of Foll EEHRE K F3) Utz B
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B ol¥e 53] 24T o] 42 ZEEES ol BE
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Ff Telo] MERY MAE REATZ AN
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k3l ¥ (&, 1976 ; Smith, 1981) 3} perennial
ryegrass HAZ A3t Flol] HERACR WE
Fo] el Ao 2 HFEHo

o) o}

—'MM

3 d A

Botanical Composition (%)

0

62 7/%

Date —

0 §49n 62 14
N 50 &g,/ ha
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7720 84
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Fig.4. Botanical composition ot 4 heads per ha-stocking rote,
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5 gflEcl A WEE Figure 5) - 55%% 8K 4
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100Ky /ha BRRIE Rk HOSHERC] o} B ot 8
4B ol 3 b B BEEAC] obd 35T 4
S0 WMAERFS FAsEh ek 85 48 o
Zol A 08 FEHE S0kgRARS BuEHEo| B
metr 29wl 22 tall fescue 8} orchardgrass ©]
A tpde] Aid o2 sl A7)l wite R
o] A2 o}, HES] WMEMME F verennial ryegrass
7b EERE 92 Hastz Asicl g
fescue 3= & zfol & vheplz] otw Ygeh Tall
fescue 3 #i2] o] 7} ¢l perennial ryegrass7} J
el Yol tall fescue = Hi F ol st
o ERFIRENC) vl wA 2 FHE(Smith, 10813
old] ulsle] perennial ryegrass = &if, #F#ol
738l tall fescueol otddgt diqlo 2 Arsgic
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8H 4H o1& Zifl 2 £Hol HFRE e
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75 1720 84 92
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Fig,5. Botanicdl composition al 5 heads per ha-stocking rate,

6721 /5 1720 84 922
N 200 kg, ha



HIER ] 4 ERBIEKEL BEEC

BE 2 Af4E ol HE 9

oF 7teh AR EE 50, 100, 200 kg hak Kol
4] 7rzb 34 55kg, 33.59kg, 31.46kgo T WEKHE
o] nslel =t %4 A= AFE HHou
Hitrrel HEZES Ao ®EN ¥HRE mASH
A& o rghFfre]l MigEslel RS KA Sol Em
Shebs Stobbs (1973) 9] #4&9 A &HR= —
;A kel ole FRBOIM HKARHAEE M
B EBEMES Ak Rz el o3t WE
HeE ke MEZ 5 & Ao

Table 5,
during the grazing period,

BBR A o & BRARS 37.62kg( 35 ha),
31.84kg (AFH ha) 2 30.13kg( 53 ha) o] o
o 3 HAKHES BRERC) b Uy 5 HRKE
7t sha dotond, HERBEKET o2 KRAR
< JEES 4Rl A BERER Wi el &
AEL s HAsE = e 5 FRRE A=
FERIEEo| E{nstel o} bt @mste A FS
vebl ot et 8= e gkt

Effects of nitrogen fertilizer levels and stocking rates on pasture intoke by heifer

(kg head ,“day )

Nitrogen Stocking rate ( head “ha)
level Mean
(kg ha) 3 4 5
50 39,32 3470 29,63 34,55
100 3994 .49 30,33 33,4
200 33,59 30,34 30, 44 31,46
Mean 37.62 31.84 30.13 33,20
5.8 8 R AKES Yoo wEfLERo) Bmslo] ik

) BEHEmy Al

Table 6 -2 RIFE M A FREIR ¥ FHEUHE
o] BBy MY KEEM v HRE Yello
Aok el KERWR2 FH S0, 100, 2004y, ha
ol 4] 7tz 136.8, 139.2, 159.0 kg0 2 EFE 200kg
el A 7h7 Ees o] vh 3hHl 50 kg MR
of 4] 7b4 HQdet, ol= KRAFMZR ) TRt K
AREE} BUERE SBES Told EERWA
o2 FERBES AEAY 7 ddkes Grof 9
Harding (1970)°] #el d sl x o .on

K& ol WESIAE  HREER (Mears 9}
Humphrey, 1974) 9t% &5 2 Aok WHERK
3 EREEKE] B8 v = HRE K&t
o ¥ 3BEBBEAANE ¥R 50k iErl 7}
T =L ms Jdehid s 4@} SERAME &
F 200kg talECA A T3 8 E veRi QL
ol ek,

BEEL RIEKE o2 FEEVEmHRYE Be
o] KR5S dolet W h¥ 4~5F WES ¥F
200 kg “he WEFRo) WM EKE N4EES 71T =
": O]‘— ﬁ&oi mﬂ&l\:}
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Table 6_ Effects of nitrogen fertitizer levels and stocking rates on live weight gain of beef
heifer during the grazing period,
Nitrogen  Stocking Live weight gains (kg/ha 15 days)
level rate Total
(kg/ha) (head,/ha) Jul.5 Jul.20 Aug.4 Aug.20 Sept.4 Sept.22 Oct.9
50 3 35.5 1.0 11.0 22.0 24.0 19.0 21.0 133.5
4 41.0 -17.0 3.0 16.0 25.0 27.0 32.0 127.0
5 37.0 -6.0 12.0 23.0 36.0 23.0 25.0 150.0
Mean 37.8 -7.3 8.7 20.3 28.3 23.0 26.0 136.8
100 3 40.0 -16.0 7.0 17.0 15.0 23.0 30.0 116.5
4 47.0 -16.0 6.0 26.0 28.0 28.0 34.0 153.0
5 42.0 - 6.0 -7.0 17.0 34.0 29.0 39.0 148.0
Mean 43.2 -12.7 2.0 20.0 25.7 26.7 34.3 139.2
200 3 21.0 - 6.0 10.0 14.0 22.0 29.0 32.0 122.0
4 22.0 15.0 16.0 18.0 29.0 33.0 36.0 169.0
5 36.0 4.0 2.0 33.0 42.0 31.0 38.0 186.0
Mean 26.3 4.3 9.3 21.7 31.0 31.0 35.3 159.0
Average 3 32.2 -7.0 9.3 17.7 20.3 23.7 27.7 123.9
4 3.7 -6.0 8.3 20.0 27.3 29.3 34.0 149.6
5 38.3 -2.7 2.3 24.3 37.3 27.7 34.0 161.2
Mean 5.7 - 5.2 6.6 20.7 28.3 26.9 31.9 144.9
2) BE RELANA

HEHEE A% Bekes #FR dd £E ¥
T ERE FEENES B ANRe FEHEKE ¢
o] ol gt& Table 7ol fehi 2ch HH 50,
100, 200 kg, ha Kifeol H B ¥HEEES 27 032,
0.31 2} 0.37Tkg/ 4 24 Dirven (1970)3} Vicente-
Chandler (1971) 5o EFBMT B MHE R
B2 EmAZR o HE HeEl = FEE AU
o= RBRARE RS FAEE A2 bl

RERNE B 27 3458 a REE
of 4} Aot W Ee 7tz 0.37, 031 zelw 029 kg
o 24 HEEo] FETE F2 HREd Yo
L perennial ryegrass Bl 4 =i oF2 o] &3 &
WA &R RHENS #Bme B ER&S W
AR @Et FAR Fgelde. zY K

o]

Rl 4= ®EA FEES Al oo, FR 200
kg ha BEFES HOBGEE 3~4 EEBEN A o ¥
L e el Ak

olAle] AL ZFPH o2 ¥ W L APollY %
BMNES FEREAKEE] 1 HiEc] dolot o
tAA 4 Qe Ao dYeldor, WEY MAH
g vtebgshA AR REEEET FEA
717] 9HAME i EE 200 by KEE 3~
4 5 Hge) A9ed 2y & RBo A= 2
F£& ol 3o WMAEBMEE A AY gy BE T~
8 U] WEMM 25t dbHE ME| BN =
E ERAR BIPZ 3 THKES] A{AA T
o] 283 HES A F3d Ar|H) el & =
FEEIEY BwEol Wt Ed oY BEE £
QAL ¢o g o HEdol & Ao Bt
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Table 7. Effects of nitrogen fertilizer levels and stocking rates on daily goin during the

grazing period,
Nitrogen  Stocking Daily gain (kg head)

level rate Mean

(kg ha) (head, ha) Jul.5 Jul.20 Aug.4 Aug.20 Sept.4 Sept.22 Oct.9
50 3 0.79 0.02 0.24 0.46 0.53 0.35 0.41 0.40
4 0.68 -0.28 0.0 0.25 0.42 0.38 0.47 0.28
5 0.49 -0.08 0.16 0.29 0.48 0.26 0.29 0.27
Mean 0.65 —0.11 0.15 0.33 0.48 0.33 0.39 0,32
100 3 0.90 -0.35 0.16 0.35 0.33 0.43 0.59 0.4
4 0.78 -0.27 0.10 0.41 0.47 0.39 0.50 0.34
5 0.56 0,08 -0.09 0.21 0.45 0.32 0.46 0.26
Mean 0.75 -0.23 0.06 0.32 G.42 0.38 0.52 0.31
200 3 0.47 <0.13 0.22 0.29 0.49 0.54 0.63 0.36
4 0.37 0.25 0.27 0.28 0.48 0.46 0.53 0.38
5 0.48 0.05 0.03 0.41 0.56 0.34 0.45 0.33
Mean 0.44 0.06 0.17 0.33 0.51 0.45 0.54 0,37
Average 3 0.72 -0.15 0.21 0.37 0.4 0.44 0.54 0.3
4 0.61 -0.10 0.14 0.31 0.46 0.41 0.50 0.33
5 0.51 -0.04 0.03 0.30 0.50 0.31 0.40 0.29
Mean 0.61 -0.10 0.13 0.33 0.47 0.39 0.48 0.33
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