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ABSTRACT

This study divided the area capable of producing domestic forage into grazing pasture, hay production area, and silage crop area,
calculated the required area according to the forage production volume, and examined whether self-sufficiency in forage leads to cost
savings. When the self-sufficiency rate of forage for dairy cows and Hanwoo is 80%, the improvement in profitability per heaf ranges
from 3% to 9%, typically around 5%, which is considered a significant benefit for both corporate and individual businesses.  The
average profit per ranch is expected to increase about KRW 50 million per year, and the country as a whole is expected to reduce
forage costs by KRW 0.9 trillion per year. Recently, efforts are being made by the government and local authorities to cultivate
summer forage at the rice fields for improving self-sufficiency in forage feed to stabilize rice supply and demand. Furthermore, it is
also necessary to conduct research on reducing the cost of concentrated feed and TMR (Total mixed ration).
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Table 1. The feed requirements for dairy cow and Hanwoo in Korea

S-year average feed quantity

Category ‘18 ‘19 20 21 22 -
daily yearly
------------- kg/day/head  -------------- kg/year/head

Dairy cow (Holstein)
Feed quantity 25.9 26.9 27.8 27.4 26.9 27.0 9,847
(AForage 9.3 10.9 11.0 10.1 10.1 10.3 3,755

Concentrates 9.8 10.3 9.7 9.5 9.3 9.7 3,542

TMR 6.8 5.7 7.1 7.8 7.5 7.0 2,550
Dairy calf (Holstein)

Feed quantity

9.1

BForage 6.4

Concentrates 2.7
Hanwoo Beef cattle

Feed quantity 10.4 11.6 12.3 11.7 11.5 11.5 8,403
(©Forage 2.3 2.6 3.0 3.0 2.7 2.7 1,993

Concentrates 6.2 5.7 5.6 54 5.3 5.7 4,129

TMR 1.9 33 3.7 33 35 3.1 2,282
Hanwoo Breeding cattle

Feed quantity 11.0 11.3 11.2 11.1 11.1 11.1 4,069
(DForage 5.7 6.1 5.9 5.9 5.9 5.9 2,147

Concentrates 52 5.0 5.1 4.8 4.9 5.0 1,834

TMR 0.1 0.2 0.2 0.4 0.3 0.2 88
Hanwoo calf

Feed quantity 57
(EForage 4.0

Concentrates 1.7
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2. EMNE QFFH
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2) w713 A1t EAlE 89
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(4] 243E(@+B)
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Table 2. Yearly forage requirement per Ranch

Dairy cow
Livestock Type Headcount kg/day ton/year
@Dairy cow 40 10.3 150
®Dairy calf 40 6.4 93
Subtotal 80 243
Hanwoo
Livestock Type Headcount kg/day ton/year
©Beef cattle 50 2.7 49
(DBreeding cattle 50 5.9 108
EHanwoo calf 50 4.0 73
Subtotal 150 230

3. ZAE A

EAEMER, 12 9 ARERE S5 SRS
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3) ARG AR HA

ARG 255 AlEE AL Table 504 ZAER A|A|
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Table 59} Zth

[B4] 2.7ha: AlER] 61E+18EXR0%(EAIEARE 80%7 15
[3F] 2.6ha: AlUER] 58E+18EXR0YEAIEAIE 80%715)

o71M BAR AFES 60~90%2F 473t olf= i &
AP ZZ 9] 55.6%, AZHAH] 44.4%(Lee et al., 2022)0]=.

2, ARz EAREAREC] 60%(AF ] 15% S7hoVd =l
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AR ALRA] AlRRER EAEAN 80%CVd Se W
BEiEAt 572 At 9 eaediel tist A7) gt
ofo] EARR At &ol9 F7F 42 AFE 80%E 7IE
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[(Ha ZH5-9] © 389Ykg (B)1,461,2039+B8,755kg)
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Table 3. The pasture area of dairy cow based on grazing grass required & production quantity

Pasture area (ha)

Grass (ton/ha)

16 17 18 19 20 21 22 23 24
ot 144 153 162 171 180 189 198 207 216

' 8t 128 136 144 152 160 168 176 184 192
Graqul‘;rglmg}fass 7t 112 119 126 133 140 147 154 161 168
6t 96 102 108 114 120 126 132 138 144

5t 80 85 90 95 100 105 110 115 120

Table 4. The pasture area of Hanwoo based on grazing grass required & production quantity

Pasture area (ha)

Grass (ton/ha)

16 17 18 19 20 21 22 23 24

9t 144 153 162 171 180 189 198 207 216

. 8t 128 136 144 152 160 168 176 184 192

Grazing grass 7t 112 119 126 133 140 147 154 161 168
quantity

6t 9 102 108 114 120 126 132 138 144

5t 80 85 90 95 100 105 110 115 120

Table 5. Required silage area based on self-sufficiency and production quantity

Silage area (ha)

ngt:;ciency rate (%) Silage production (ton/ha)
20ton 19ton 18ton 17ton 16ton
Dairy cow
90 2.8 2.9 3.1 32 3.4
80 24 2.6 2.7 29 3.1
70 2.1 2.3 2.4 2.5 2.7
60 1.8 1.9 2.0 22 23
Hanwoo
90 2.6 2.7 29 3.1 33
80 2.3 2.4 2.6 2.7 2.9
70 2.0 2.1 23 24 2.5
60 1.7 1.8 1.9 2.0 22
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Table 6. Yeary unit price of forage for dairy cow and Hanwoo

Category '18 '19 '20 21 '22 Average

Dairy cow

@Forage feed cost (won/head) 1,220,824 1,396,325 1,518,227 1,446,570 1,724,069 1,461,203
BForage quantity (kg) 3,413 3,982 4,011 3,705 3,667 3,755
©Unit price (won/kg) 358 379 390 470 389
Beef cattle

(DForage feed cost (won/head) 367,695 479,495 513,854 592,468 587,649 508,232
EForage quantity (kg) 1,730 1,903 2,173 2,175 1,983 1,993
®Unit price (won/kg) 212 237 272 296 255
Breeding cattle

GForage feed cost (won/head)) 409,902 457,471 450,469 464,854 521,028 460,745
{@Forage quantity (kg) 2,076 2,221 2,150 2,147 2,141 2,147
(DUnit price (won/kg) 197 210 217 243 215

[3F W] @ 215Ykg (©460,745+H2,147kg)

aj =t

-

1. AlRHIO) W2 £g 4ol

]

T FTU e, A2 SAE 2avdke TR A
FE Bl AR A 80% 71E0R 5 B £E &
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CEAE A 80%% £5=2] 3,96371%:
B2,969+E)1,169(D1,461%x80%)-F175
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oj —{1)1

of71A] EAkR A2 REE HEAEEARIS 57
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o= siglrh. &, F7H| sHRhd, 1AH] 120%19/Dx308=3.6
Hkel, A 9 HIE 5 23Iste] 10MRR/dolct. waba] EAL
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Q571 66HITFAx100), RHF- 27%(10HRF~<=215719 37
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A Al 280

[EEHISS] BEAR A 80%F 5=2E 11.5%(0)1,088+D
9,469)
OFAE A 80%F £4=2] 1,088%1¢: D791+
407(C508% 80%)-N110(00407%27%, 27%= =
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Krole 8.4%((+1D) A A4
[SRPEAR] BEAE A 80%F $2lE  24.2%(W716-Q
2,958)
WEAE A 80%F 522 7163¢: R447+HD
369(TA61x80%) -V100(UB69x27%, 27%= =
Al A4
OFelE 15.1%(R-Q) TAP A4
[BE-5/37] BAlE A 80% Al SAREHR= 4959 “Edsck

opdit o] T FAES 2 9%(CR7.7-H36.9%), -
HISQ 3%(K8.4—011.5%) L TEXHALY 9%(S15.1-%)
24.2%)73% 7WAEt 53] SReHlet= 2aas 3 SReRIALS
oie] AdiFos A2 EAkR BlEeR 9] JjHEoc] Wtk

2 AFolA 240} R0 AR AFEC] 80%Y o HhA
TOUE P 3~9% oM, B4 5% g R 719
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Table 7. Profit ratio per head at 80% self-sufficiency in forage feed

Unit: thousand won

Category '18 20 21 '22 Average
Dairy cow
@Total income" 10,489 10,598 10,824 10,941 10,842 10,739
BNet profit" 3,474 3,257 3,130 3,053 1,932 2,969
(©Net profit (%) 33.1 30.7 28.9 27.9 17.8 27.7
(DForage feed cost" 1,221 1,396 1,518 1,447 1,724 1,461
BSelf-sufficiency 80% 977 1,117 1,215 1,157 1,379 1,169
(BCultivation cost 147 167 182 173 206 175
GNet profit after self-sufficiency 80% 4,304 4,207 4,163 4,037 3,105 3,963
® Net profit (%) 41.0% 39.7% 38.5% 36.9% 28.6% 36.9%
Dairy calf

Total feed cost Data not available from KOSIS

Forage feed cost
Hanwoo Beef cattle
(DTotal income" 8,462 8,755 9,737 10,432 9,956 9,469
(Net profit” 752 635 886 1,285 397 791
®Net profit (%) 8.9 7.3 9.1 12.3 4.0 8.4
(CForage feed cost” 368 479 514 592 588 508
Mself-sufficiency 80% 294 384 411 474 470 407
Necultivation cost 79 104 111 128 127 110
ONet profit after self-sufficiency 80% 967 915 1,186 1,631 740 1,088
® Net profit (%) 11.4% 10.5% 12.2% 15.6% 7.4% 11.5%
Hanwoo Breeding cattle
@Total income" 2,732 2,942 3,124 3,310 2,679 2,958
®Net profit"” 425 525 702 770 -185 447
(SNet profit (%) 15.5 17.9 22.5 23.3 -6.9 15.1
(DForage feed cost” 410 457 450 465 521 461
Uself-sufficiency 80% 328 366 360 372 417 369
(Weultivation cost 89 99 97 101 113 100
@Net profit after self-sufficiency 80% 664 793 965 1,041 119 716
® Net profit (%) 24.3% 26.9% 30.9% 31.5% 4.4% 24.2%
Hanwoo calf
production cost" 2,984 3,165 3,196 3,424, 3,987 3,351
feed cost” 1,511 1,616 1,671 1,832 2,235 1,773
Forage feed cost” 536 605 589 632 730 619
self-sufficiency 80% 429 484 471 506 584 495

YKOSIS (2023)

71 R oF 05A(TeuT 47N 2)2) H

2 eolog s

[B4] 66HHTRY: 76880 (243 E X389 /kg*80%+1,000kg)-

SAE PAHIG 103919

)
&

SAE PARIG 10939

37ATEY): 47HREH(230E 2559 /kgx80%-1,000kg)-

=715} Z=015 HSl= Table 93} T} of7]A] ufj&ol 2 4=2=0]
2 Table 72, 5FALE U TMR ©/1= Table 102 0]83}1%ch

AP TR ERHIR Aol BRSS=
ARRBIERE SoPiEE pelo] AR, USe EAEAR
80%F relo] sfEEE IS Holer:
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Table 8. Savings by self-sufficiency of forage at dairy cows and Hanwoo ranch

Unit: million won

‘18 ‘19 20 21 22 Average
suffs'lilizncy Dairy cow forage unit cost (won/kg)
358 351 379 390 470 389
90% 78 77 83 85 103 85
80% 70 68 74 76 91 76
70% 61 60 64 66 80 66
Hanwoo forage unit cost (won/kg)
212 252 237 272 296 255
90% 44 52 49 56 61 53
80% 39 46 44 50 55 47
70% 34 41 38 44 48 41
Table 9. Changes in profitability per dairy cow and Hanwoo ranch Unit:  million won
Category ‘18 ‘19 20 21 22 Average
Dairy cow Ranch
@Total income 420 424 433 438 434 430
BNet profit 139 130 125 122 77 119
©Profit (%)=B+® 33.1 30.7 28.9 27.9 17.8 27.7
D)Calf Forage cost 33 33 35 36 44 36
® " Concentrates 20 20 21 22 26 22
® " Net profit 86 78 69 64 8 61
@ " Profit (%) 19.9 17.9 15.6 14.1 1.2 13.7
Self-sufficiency of Forage 90% 68 67 73 75 93 75
® " 80% 60 58 64 66 81 66
" 70% 51 50 54 56 70 56
(DNet profit after Self-sufficiency 80% 146 136 133 130 89 127
©) " profit (%) 34.8 32.1 30.7 29.7 20.5 29.5
Hanwoo Ranch
®Total income 475 497 546 583 532 527
(ONet profit 51 52 71 90 7 54
MProfit(%)=0+K) 10.8 10.4 12.9 15.4 1.2 10.3
(N)Calf Forage cost 18 21 20 23 25 21
© " Concentrates 25 26 26 28 34 28
® " Net profit 9 5 25 39 -52 5
" Profit (%) 1.8 1.0 4.6 6.8 9.7 1.0
Self-sufficiency of Forage 90% 34 42 39 46 51 43
® " 80% 29 36 34 40 45 37
" 70% 24 31 28 34 38 31
(ONet profit after Self-sufficiency 80% 38 41 59 79 -7 42
@ " profit (%) 8.0 8.2 10.8 13.6 -1.3 8.0

[H456-9] @Ml 4303T1L: 10.787Hx A0

B2 1199TH: 3EHTHIx40%,
C4915-2 27.7% (B+®)o|1,
(48402 OFAEH] 36WTHY: 6.4kg/ Y/ 5Fx365Ux 7}

389Qx405-+1 ¥
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opolx DEAE A 80%F 5 1279k
F61+066,

CEARE AR 80%% 2182 29.5%((D-@)o k.
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44695105 19TE+TMR 4.4899191(3. 1kg/D
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P39 AFRHIES ¢59] 5HRtY: L54-N21-

®379
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HOREAEARR 70~90%= Table 804 EAlE AJAHI]E- 10
HiklS Wi Follo]ot. wakk EAEART 80%YH| ~2tE0C] &
A 16%(©13.7-129.5%), TE= 7%(Q1.0~T8.0%) =
o] S/4¢ AlEHIE-Z S5 ek &, EAE A 80%C]H
4% HIE gl A% UE(EACR7.7%, TM10.3%)E 3
ESHA Ho}. 53], 2ol ek s7g0] AlEgt QVFeE 0]
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Table 10. Unit price of concentrates and TMR for dairy cow and Hanwoo beef cattle unit: won

Category ‘18 ‘19 20 21 22 Average
Dairy cow concentrates 504 496 518 555 652 543
Hanwoo Beef cattle " 405 417 419 453 549 446

" TMR 352 360 378 390 465 389

Table 11. Estimation of savings in forage cost based on the number of large livestock in Korea

Unit: 100 million won

Category ‘18 ‘19 20 21 22 average

267,000 heads of dairy cow

Total feed cost 10,718 11,042 11,798 12,271 14,590 12,084
@AForage feed 3,260 3,728 4,054 3,862 4,603 3,901
B)Self-sufficiency 80% 2,608 2,983 3,243 3,090 3,683 3,121
©Cultivation cost 391 447 486 463 552 468
DSaving of forage cost 2217 2,535 2,756 2,626 3,130 2,653
3 million heads of Hanwoo

Total feed costs 37,415 41,508 43,236 45,108 53,160 44,085
(EForage feed 8,906 10,458 10,611 11,416 12,223 10,723
(FSelf-sufficiency 80% 7,125 8,367 8,489 9,133 9,778 8,578
©Cultivation cost 1,924 2,259 2,292 2,466 2,640 2,316
@Saving of forage cost 5,201 6,108 6,197 6,667 7,138 6,262
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