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Assessment of Farm-Gate Nitrogen Balance of Organic Hanwoo

Farms at Different Recycling Farming Types

Lim, Jin-Soo - Choi, Deog-Cheon - Ryoo, Jong-Won

The aim of the study was to assess whole farm nitrogen (N)-balance in organic
Hanwoo farms of different recycling types. N input, output and within-farm N
flows were calculated as a farm-gate balance on 12 organic Hanwoo farms. The
observed farms were divided into three groups: as (a) recycling farms, with a
forage cultivation area (more than 0.1 ha), (b) semi-recycling farms (0.01-0.1 ha)
and (c¢) with non-recycling farms (less than 0.01 ha). The self-sufficiency forage
crops for animal feed was 44.4, 15.0, and 4.2% in recycling farms, semi-recycling
farms and non-recycling, respectively. The recycling rate of compost was 98.8,
63.8, and 20.6% in recycling farms, semi-recycling farms and non-recycling farms,
respectively. The annual farm-gate N surplus (input-output) per head was 42, 47,
and 55 kg in recycling farms, semi-recycling farms and non-recycling, respectively.
The mean annual N balance per head in recycling farms was less than 28% of
non-recycling. The field nitrogen budgets showed 234, 1,161, and 5,476 kg N ha™
year' in recycling farms, semi-recycling farms and non-recycling farm, respectively.
N-surplus reductions of in recycling farms was 5-23 times lower compared to the
semi-recycling farms and non-recycling farm. The nitrogen use efficiency (NUE)
was 54, 36, and 29%, in recycling farms, semi-recycling farms, and non-recycling
farm, respectively. Results showed that compost recycling through crop-livestock
recycling farm is significant in the contributing to circulating N balance and to
greater efficiency and productivity. The recycling organic Hanwoo farm had the
low N balance and the high NUE. To reduce the N balance, we considered how
to increase the amount of recycling by using self production compost. The self
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production forage crops was mainly considered to reduce the N balance by
decreasing input of purchased feeds and increasing crop production and recycling
rate of compost.

Key words : whole farm N-balance, organic Hanwoo farm, recycling farming system
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F71E Gl = B2 S35} AL 9] w=hojeh= Aeje] Aol w2t A= Anjst
A 7bEE HYSES shal vk AS =f Ulsde T SR ¢ 5 =42 &%
TE£E s A =8% Y Z2(Yoon and Park, 2009)°] 7hs8t7] wEol A&7
StaL A w9, FEASIE T fsidE =4, 5 Y s B A9 el I
23t

S Uel= OECD =71 & A A #ollA] 20173 7|5 AA 4] 19, AFA 29 =
B35 3 JTHOECD, 2017). 71&% EH] 5 54AZ It FUH oSG2 u7], 4
Fo] -2 HthLee and Yoon, 2021). 7}=E EH

502 f&50 ¥ #44 49y 1 %A
o g RIF FA4A fUlE S7F D AT A& A= S, 37, Aekr 2 B F &
ARAAHE AT F e AR TYIA A FHE AT 2R E8E F 3
THRye et al., 2015). Wt F44] BEUFES HAAFFOZ FA617] 2% A4E WYs)
A2 H(ME- MAFRA, 2016; RDA, 2019), 37 5= 2021'd 99 w4 4& 12g AY
@] FEFE AE =YL FWE JTHLee and Yoon, 2021). o1H & ZAlol A HiEE =
G FHXA] o]Fol #3 AF= EU(Lee and Yoon, 2019; Lee et al., 2021) L EX] 4]

(Lim et al.,, 2017; Kim et al., 2017; Yang et al., 2020) &&d A7} FE o|F1 Ut} A&

@ AFAKE AAAE 54 U] FYILL AASEoR 54 2 B Zo] B

FE FAE s TS AARTIS Vo2 R Y ¢ fES oEe E
% $A(Soil budget), EA 5#|(Land budget), ¥ 54 (Farm budget) g% o] AUTh(Leip et
al, 2011). 3 A AHgHES M8 A= <8 54 AAFHoZ A3 i FAE
#Aestes WHOE FHS 7|F0E AEYHE BT $ES 1Este 4A=3rh(Lee and
Yoon, 2021). &7 W FE FA9 e FE FES 54 ot F 9O (Lee, 2003)
Aihe 4 UE FY5e 39 AR oA g B-o] Za MEE s EHY &
of AR FFE Fo| AR T ALtEH AAET b das Aw S 3
83 a0 ARE A& AEF FFgs @ Aot A 2P0 FE 34 9 1A 7ol
1&g 3Fck(Hristov et al., 2011; Sutton et al., 2011).
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A Bl 59 & @9 A4 vlE 2 A B AT FolA gl JAHJAT
(Bleken et al., 2005; Hristov et al., 2011; Beukes et al., 2012; Quemada et al., 2020). L2}
T B B Wa FA ATE RIS B ATE T 7] B9 A% 718 0
o A% 248 B3 A2 £AE YA o8 B #7Y 47 715 2l 752

93 V| 2ARE FH= 2L Fu 5P

2 FEIH
2 iAo E 2022d 4295E 20233 3€71A 37} A ZAE AA
A E7HES T ARAE AWiEAE 7IESE 0.1 ha oS &%
0.01-0.1 ha Atol= & 5t 57}=2, 0.01 ha ©3t= Hd 712 TFESIATH 3
= 73'9(Gyeong-nam, GN) 1, Z'g(Jeon-nam, JN) 2 F7}Ht}h dH =3 U= A
(Chung-nam, CN) 3, $%(Chung-buk, CB) 1 &7} t} w3 s7k= A 1, 39 1,
1 &7} TH(Table 1).

3R] FF AARAE AuHE 2L 0.18 ha, YF =3EALS 0.04 ha, BI-SE
0.01 ha® +¥&7o] BleShsdun 188) Bokth ¢35 T3 AARAE AujH
0.18 haol =T, Hwang# Jo (2013)= ABA oA §7] 71EALS0l 23He AL 25 Au)
HAL T 034 hatkal FHATE 7ol &8s A4 AL HIE 46.4% (Fig. 1)
E Qe 0.16 ha’t Hol =3sde] T AARZE AuH A v]5=gk FX] ot
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Table 1. Status of organic Hanwoo farm in this study

Farmin The number of Crop Crop cultivated
esg Province Farm Certification livestock units | cultivated area | area per cattle
P per farm (ha) (ha-head™)
National Organic
Gyeongnam | GN" | " CHL fn” 166.5 45.0 0.27
Cyeling 1 jeonnam | IN-1 National 160.0 22,0 0.14
farm
Jeon-nam IN-2 National 112.5 13.4 0.12
Mean 146.3 26.8 0.18
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Farmin The number of Crop Crop cultivated
esg Province Farm Certification livestock units | cultivated area | area per cattle
P per farm (ha) (hahead™)
Jeon-nam JN-3 National 162.3 11.7 0.07
Jeon-nam IN-4 National 127.5 2.1 0.02
Chung-nam | CN-1 National 63.0 1.0 0.02
Semi-cycling .
Chung-nam | CN-2 National 67.0 3.8 0.06
farm
Chung-nam | CN-3 National 60.0 22 0.04
Chung-buk | CB-1 Hansalim 52.5 1.0 0.02
Mean 88.7 3.6 0.04
Jeon-nam IN-5 National 102.7 1.0 0.01
Non cycling Chung-nam | CN-4 National 67.0 1.0 0.01
farm Chung-buk | CB-2 Hansalim 72.1 0.5 0.01
Mean 80.6 0.8 0.01

Note: 1) Gyeong-nam, GN, Jeon-nam, JN, Chung-nam, CN, Chung-buk, CB
2) NAQS (2022)

2. 71 &% 7ol ZAE A B ol Wy

O7FE2] dh9u R4 ¢ 7hEEne] Aol A4S BEH0F ZAIRE
Y3l AH(Yang et al., 2020). 771 ALE AYE 3¢ A58 Fdo] &S nzl
2016). ZALRE A7F AAtekE olfre o= Y AARY M H I BES wWE &
R Q%19 AR A& 7Hsd Aol §o]8h7] WOl Th(Lee et al., 2022).

71 3¢ 7 F % s 59 AARZE AuiHZ o] 0.18 haZ #3Y2] 0.03 ha
(KOSIS, 2022)Et} 6¥} Fom o]F &8st ZALEE A7HIAstaL QT 7ol A A)H)
she AFRZHES o|"hE|Qt glol ek, A A, Fpxg ek, S5 o ojghE et
o|1gk2~9t AR e £33k Ajujsta YA %ﬂﬂéi ZYzk o] A7t 2A R LS ZAEA
om, FAE ARRl BlAE ZAMSATh B W F g FikE AEEE AR
o 95 74 AARE U AR Y AARE AR 2AF O f7] @9 E7tellA

o
FA}E(Total mixed fermented feed, TMF)E w3kl A S TMF =

L oRE GBI :
oFe EAT

7] B9 A% BANAE £7190% ART AgI] FoiT = A7) ATHYAL 24}
BE AFwe ARoln, 1 9) 7Y ARE FUA #7193 BAL £UE F71UF
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S T FiE FAE AL 918k Whole Farm gate balance 41715 &
o] QB F=XE HI}3FATHPARCOM, 1995). &3 W o] /A& & 2o
2 FAE AT 8 W R FUFLEE VS AVREA 2 T
A7 2 FAE 7S = 2 Ve SRS FSta e B gl 9 SA Y
fetoll Zol= 280 Fia 4A FAF

15 F4%F 2 A7HAA B8] A &3Fs ZARIAT i
FoE= “K‘OW o], 74 E8 B HARA E, A7PEAE AR, AL A AR
H A 9 wAkE Al BH) A7 4R S g RS ES AT 7
T AL FA= FUFANA EFES W D FHE AHF 7] F(Livestock unit, LSU)S. 2
the #o2 UBhAY. 17] kg A Aa FAE A& FAE 4 ESEeE U
T HeE YA A @_,_ FA= AL FAE 544
ER ATt " A0]8-E(Nitrogen use efficiency, NUE)2 HIEHS
e A

EX FAE AYs AARALE HAst A LS
BAZXALE st EY A9 54 FAAXAOE gt 4 A
AR omz FAEE A A LEH tH(Lee and Yoon, 2021).

ZAF F7FA F3hs TMF 2 MEASE B/ AlRE 4 3 KjeldahlH(RDA,
2012) 0.2 HAAE EA4AH. 71 G A E42 fE AHEE AR mEMAE AR
FFS FFEFARAEERDA, 2017)E5 483t Atetadnt. s IS 771 4
o FEXNZTHAA AANG UH7)E AT2A B4 7)1FRDA, 2012)0 F3}kod, 80C

oA 48AT Az F B BHE ARE AT

){1

4. 37

=3 F3¥d8 dA $X9 ANOVA 42 R Z2 39| aov T
= “agricolae” 7| A2 scheffe.test( ) F<(P=0.05)% AF-&3IHA T
(ver. 4.3.1)& o] &3}H ).

i
!



252 AR - HYA FTd

L ¢ 734 A554 3%

A 7] ThSARS d8e AR Z 3= Table 291 2T HA$-F AFSShE 8
'1) JN-Z! JN'37 JN'45 JN'5 ‘;l :‘q/ﬂ*/] %ZZO]-O]]/H-E X]'jﬂ}\gﬂ— ‘{‘C:—O]-X]% }\]'

g F N CB
3k QIth WA ALS 571 SolRE AA| ABARE ARk ALSEl £3s oA 155,
] 3

T &8sl A 1277, vl g 47T |25 AASsle s7tA Aake =F
olA = HIETE AMSSIAY AR AASTFF FAE A8l dF Aujdh vS9u AN
e Bt A= FokAE YFAA FART BISF FUFES SokAl 7Y Al 7871 € H
o] & FolAE FYsH AFo] 250 kg AR =7] W&o FolA|ol 23 %F L%‘?J%*%
AA Y AE FolR HTh Wk AE 7|FH(LSU)LE w35 4L 1485, I <=3k 542 89%F,
HESHs a2 B3FE wdsdo] HeshsdET 657 Bt
Table 2. Characteristics of organic Hanwoo farm according to three recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm

G | N[ N | Mean | IN- | IN- |CN-{CN-{CN-|CB-| Mean | IN- [CN-|CB-| Mean

Farms 1 2 ts.e. 3 4 11213 1 +s.e. 5 412 ts.e.

(head)

Self production| 0 | 40 | 5 | 1596 | 34 | 35 | 0 | 0 |0 |0 | 12463 | 10 | 0 | 2 | 4+23

{25 ‘:2 Purchased | 0 | 0 | 0 | 0200 | 0 [ 0 [0] 0|0 0] 0c00 | 0 |0]o0] 000

§ Total 0 |40 | 5 | 15696 |34 [ 35|00 0|0 |12663] 10| 0|2 |4:23

Z | Rearing Hanwoo | 0 | 0] 0 | 0200 | 0 | 15| 0 0o |o]| 3217 ] 0 |o0]2] 1205

%m’ Rei)iﬁi;?ve 0 | 94 | 80 [ 582223 |75 [ 60 | 0| 0| 0|0 [23£122] 63 | 0 | 18 |2713.9

} Total 0 | 13485 | 734281 | 75 [110] 0 | 0 | 0| 0 [31£168] 73 | 0 | 22 |32+15.9

Self production| 0 | 20 | 5 | 845 [ 31 [ 15| 0|0 |0 |0 | 842 | 11 |0 |15 933

g Purchased | 67 | 0 | 0 |[22¢172| 0 | 0 |18|48|40 |37 | 2473 | 0 |48 0 |1612.3

§ Total 67 | 20 | 5 [31214.0 | 31 | 15 | 18|48 |40 |37 [ 31441 | 11 |48 | 15|2549.0

E | Rearing catle | 67 | 26 | 20 | 38+113 | 31 | 5 | 18| 26| 24 | 15| 20229 | 5 | 26 | 23 | 1855.0

§ Eargﬁif:i“g 67 | 30 | 15 [ 37+11.4 | 31 | 30 | 18 |27 |24 |30 | 27¢1.5 | 34 |27 | 17 | 26435

“ | Tate Fatening | 66 | 20 | 6 | 312136 | 31 | 20 |36 |27 | 24 | 15 | 26624 | 0 | 27|22 | 16263

Total 200 | 96 | 46 [114+33.1| 124 | 70 [ 7280 | 72 | 60 | 80+6.1 | 50 | 80 | 77 | 69+7.3

The number of 1,00 | 730 | 126 |187:21.6| 199 | 180 | 72 | 80 | 72 | 60 1112215 123 | 80 | 99 [ 101286
head per farm

Livestock units 1, ¢ ol 66.0[112.5| 148213.8 [162.3]127.5| 63 | 67 | 60 [52.5| 89415.3[102.7] 67 |72.1] 83285
(LSU) / farm
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FEZ A D 7Y AR Fo FE ZALS A THTable 3). AH7HYAF ZALR S
AYabeFe 3ol A 508.0 ton, YF =FE-2 90.8 ton, HI=EE A2 22.7 ton o
H =3k w1 o) 228 WokTth A7HAE AL g @ ol FEAY
Bo}h AR ErlolA EUEE, Lee 5(2022)% A=A Uik ZALE AH]H]L-0]
ATE AT AR FolFe £BEFNAM 34 ton, DI EREHL
1.0 ton, BIe$HEd-2 03 tonl 2 £ o] e sdnn 13v] Bkt
- T AtRE AR 9ol FFALES TMF AtRolt 79 2JFALR |
E70] 4.0 ton, YF =3EHL 5.8 ton, Bl EHL 6.2 tonSE H]=3E Ao % &%
Ho} L8] Bt 2AHNY Bt AdE B TMFE 393 AAT B8 ALSo A= A7
-2l AL S (Total mixed ration, TMR) S8 E-0] 10.7%°|tH(Lee et al., 2022).
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Table 3. Statistics of feeding from organic Hanwoo farm according to three recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm

GN ‘JN—I ‘INZ‘ Meants.e. JN—3‘JN—4‘CN—1‘CN—2‘CN-3‘CB-1‘Meanis.e. JN-S‘CN—4‘CB-2|Meanis.e‘

Farms
------------------- R ) e —

Self production
f 762.3 |482.11279.7| 508.0497.9 [293.5/125.2| 13.5|38.5|70.0 | 4.2 | 90.8+32.3 | 20.0 | 43.0 | 5.2 | 22.747.8
orage

Self production
46 29|25 3.4+0.5 1.8110]02|06 1201 1.0£02 | 02| 06 | 0.1 | 0.3£0.1
forage per head

Purchased feed | 993.6 |462.1|304.8| 586.8+156.6 (598.1(857.1|449.1|441.7|440.0(294.5|513.4+58.3|702.6|461.2|377.8|513.9£72.6

Purchased feed

6.0 |28 |27 4.0£0.8 3716717166 |73|56| 5804 |68 |69 |52 | 62404
per head

Total amount

¢ feed 1,755.9 (944.21584.5| 1,094.9+254.4 |891.6|982.3 |462.6|480.2{510.0|298.7|604.2£90.6 | 722.6 | 504.2 | 383.0 | 536.6+71.6
of fee:

A7 Bl o5 F1]) AbR o] FofH &2 Fig. 13} 2 94% 79 A= H
Lo} 53.6%, 4 wEFo] 85.0%, Bl ERol 95.8%=2 =3EAo] 7H
SNA FARS oEETT M w3UH =8 1}7}/‘3/‘\_} AR
A%E Lee 5(2022)9] 44.4%2t ¥zt #7105 2 AAISS T2 I
Sk 7S] AL AFR FofulEo] A 15.0%9F 4.2%E Lee 5(2022)9]
A @yt olgd A f7] FUHEC] RARE SR Bt AL

9] o] FF3lth= A& gvstEE AF =3 fr|dSEs HallAe =
gt A7 7] AR Ao Fivt e FETh
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Fig. 1. Ratios of self production and purchased feed at different types of recycling farm.
The vertical bars represent standard error.

ZROoRE B Ev FAE AHESA U oH CN-2 w7k AR AARIF 41
CB-1, CB-2 &7lollA = 593 SAE 2ol AHE3taL UK Table 4). 3H5- SALS] HH|s}
? FRiEET O go] WA = Fy Eu7t 4A g

Bt} B A3 (Lim et al., 2008), &7l Blste] FiolA &= 2HE F&o| 3u F7] W&
o] Z@go g Exto] Aty FHE TtHRyoo, 2022). Choi S(2008)% 3% ZFAL9] 87%

ol el EuhAteta sheirt.
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Table 4. The amount used bedding materials from organic Hanwoo farm according to three
recycling types

Farming

types Cycling farm Semi cycling farm Non cycling farm

Typesof | GN | IN-1 | JN-2 |Meants.e. | JN-3 | IN-4 |CN-1|CN-2|CN-3 | CB-1 Meants.e.| JN-5 | CN-4 | CB-2 | Meants.e.
bedding

materials | e (ton - year") -------emenennee

Sawdust | 100.0 | 102.4 | 102.4 | 101.6+0.6 | 51.2 | 40.0 | 192 | 8.0 | 60.0 | 6.5 |30.8+8.0 | 120.0 | 20.0 | 15.0 | 51.7+26.3

Rice husks | 0.0 | 00 | 0.0 | 0.0£0.0 | 0.0 | 0.0 | 0.0 | 10.0| 0.0 |24.0 | 5.743.1 | 0.0 | 0.0 | 15.0 | 5.0+3.8

Total 100.0 | 102.4 | 102.4 | 101.6+0.6| 51.2 | 40.0 | 19.2 | 18.0 [ 60.0 | 30.5 | 36.5+5.7 | 120.0 | 60.0 | 30.0 | 56.7+24.4

¥ FFE AHAStE AARAE FFE AAEE Table 59}
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= AEFe S35 A A 2.6 ton, YF =35 A 0.6 ton, HIEEFAANA 0.2 tonlS 2
=35 Ao] Hledh s R 139 2ok

X
AN
N
2
[

she AR olFES glolaeks, AW, YA, faxgdsts, S 8
ojZEksdt FRE Fuste] ZARE AAbstal St o FollA el A
mshs AbsAtEE o2t seligtiel, BE HEIN)S A w7 S H(CN)9
EAL E7HES) 50%7F oDt 2ol ek E Aufskal STt Choi 5(2018)% F o= ©f
ek ghol ks S5 AR e] o] FolAaL glrhal Stk
AN ARZ G s Ao = olecl so]Tepet AHEE Este 2ARE A
Abskal itk A 12871 F 105711 83%llA Bl AMStE R =& 283 AR
= AAFSEAL QlHh. Seo 5(2010)2 HElH ALRAt=E o]k sho] Tzt Bl FH e Ev}
Ai7E A 3hetekal s1o.m, Leeot Kim (2017)2 o &<k gho]tiet vt wej 2oz gk
g AbgAREolEkaL sttt ey o Rl ghe] ek iAol thas oFsl(Choi et al,
2018) F2 WEALNA o] AEHER FAEON) B FHCN) 7N Auulaol

il

Table 5. Production vyields of forage crops from organic Hanwoo farm according to three
recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm
Con GN [ Nen [Nz | Me s TN o o2 one3 (e | MR s |oneloea| Mean
= Is.e. Is.e. +s.e.

Forage Crops

tents

ltalian ryegrass | |71 111055] 9904382 | 1225 572] 00 | 00 (280 0.0 |346:150[12.0 280 00 133256

(IRG)

Oat 00 | 00 |00 00:00 |135]00]00]00]00]00] 2315|0000 |00 |0.0:00
Sorghum- 0.0 | 0.0 [156.652.2¢402 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0£0.0 | 0.0 | 0.0 | 0.0 |0.0£0.0
sudangrass

Corn silage 60.0 [ 146.7| 0.0 | 68.9+30.0 | 0.0 |68.0| 0.0 | 0.0 |42.0| 0.0 |18.3£10.0| 0.0 | 0.0 | 0.0 |0.0+0.0

Italian ryegrass+

bacley 5063 | 0.0 | 0.0 [168.8+129.9 0.0 | 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 0.0£0.0 | 0.0 | 0.0 | 0.0 | 0.0£0.0

(1ea£/u03) paonoid 19ppoJ-J[oS

Total 566.3 | 333.8|267.1/389.1+68.2 | 136.0 (125.2| 0.0 | 0.0 {70.0 | 0.0 |55.2422.5|12.0 {28.0| 0.0 [13.3£5.6

Forage production

34 | 20 | 24| 2603 | 08 | 1.0] 00|00 |12]00]| 0602 | 0.1 | 04| 0.0 |0.2+0.1
per head

Rice 240.0{ 133.5 | 12.4 | 128.6+44.7| 50.6 | 0.0 | 6.0 [20.0| 0.0 | 4.2 | 13.5£5.9 | 6.0 | 6.0 | 3.8 | 5.3+0.6

Rice straw 196.0 | 148.3 | 12.6 [119.0+40.9| 157.5| 0.0 [ 13.5]38.5| 0.0 | 4.2 |35.6+17.0| 8.0 |15.0| 5.2 [ 9.4+2.2

Vegetable 00 | 0.0 | 00| 0.040.0 | 00 | 00| 00| 10|00 08]| 0302 | 0.0 | 0.0 | 0.0 [0.0£0.0

(1ea4/u03)
paonoiddor)

Total 436.0 | 281.8 | 25.0 |247.6+85.7{208.1 | 0.0 | 19.5[59.4| 0.0 | 9.2 |49.4+23.0(14.0|21.0 | 9.0 |14.7+2.4
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AN A = HARG o|&E¢t golagts F FARS FHH&o] AT dH
TEE oY B3 s Ao wA e Fodr]&o] Al o] o]t} Lee 5(2022)% §H-
F7tA Z=AE § R o] gonlgo l Ak %;a} 3FA T

= 0
7F3kal 9dth(Lee and Kim, 2017). <=3k 7ol A %l% =35 Aol Hlf %%PEE} o]

F% Ao f28 Ao BudEg
W AR P e YA SdE el 2476 on, AR ETEFL 494 ton, WEES
AL 147 tonl. 2, &8s Ao] nledtsAng (78] 2ok

AU E7Fe FAbE EES s Aol 763 ton, - =8E 2 30.1 ton, HlSE
5L 29.1 ton2 2 =fs Aol 7HE Bk Hl(Table 6) WS- &7k GN F7}ollA
aL7)4 EshEo] Btr] wWiEolth WS- w7k av]a E8he] 8ol & A SHel
A Bt 59 At ke EdEe < gF OM 0.5 ton, &5 =2

=3 o

FAL 04 ton°l AT, T FolA| HAA FL
BF A2 100 kgol AT FolA= 771 L vkS “E"B‘Pft] %‘—OW HAFSE2 271 mwtel| A
65.7% %*ﬂﬂﬂ o Zol| FolAE A7} A4S
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Table 6. Meat production of organic Hanwoo farm according to three recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm
GN [IN-1 N2 Mean s g jonenone|ons|eet | Mo | s [oneafeeg| Mean
is.e. is.e. +s.e.
Contents
------------------- (IR ) ——

Calf 00 ]20]00] 0705 | 54 [ 00 | 00| 0.0 | 0.0 0.0 09+0.6 | 0.0 | 0.0 | 0.0 | 0.0+0.0
e}
&

g: Meat 173.824.6 | 28.4 |75.6+37.8|23.3|22.0|41.3 [36.5(30.4 |21.8|29.242.8 | 17.2|36.5|33.8 [29.1+4.6
£ 2

g § Total 173.826.6 | 28.4 176.3+37.5|28.7|22.0 | 41.3 [ 36.5 [ 30.4 [ 21.8 | 30.1+2.4 | 17.2 | 36.5 | 33.8 |29.1+4.6
=8

Production per head | 1.0 | 0.2 | 0.3 | 0.5£0.2 | 02 | 02 | 0.7 [ 0.5 | 0.5 | 0.4 | 0.4+0.1 | 0.2 | 0.5 | 0.5 | 0.4+0.1

Calf mortality 00 | 12]01 ] 0403 |07 ]02|0000|00]00]| 02+0.1 |01 |037]0.0 |0.1£0.1

Mature mortality | 0.7 | 0.0 | 0.0 | 0.2+0.2 | 0.0 | 0.0 | 0.4 | 0.4 | 0.0 | 0.4 | 0.2+0.1 | 0.0 | 0.7 | 0.4 | 0.4£0.1

SSeaIR)

Mortality per head | 0.00 {0.71]0.05| 0.3+0.2 |0.40 [ 0.16|0.00 | 0.00 | 0.00 | 0.00 | 0.1+0.1 |0.17 |{0.02 |0.00 | 0.10.0
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6. 27} Eu] o] & 8l Eu] 35

5} H ZAF B EH] Aprtel g, vheedt 9 Q) E S Table 7J+ 2t ﬂﬂl
AYAeFe =3s o)A 593.0 ton, Y =FE% 9.
2 8ol 71 BUTh AASFET B2 &8sl A ﬁﬂl *@&%_‘E 593.0 tono. =
Bae, Kim 5(008)% AMSF57F Bo5E FE W&o gua 3t

L in s

A7 ER] AR £=3lsAo A 586.0 ton, ¥

riot
= off
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>
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=
to
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=
lo

=35 7ol A 203.9 ton, H|<=3E 7ol
AME 842 tono 2 ALEAE AuH R o] B F3eAolA 7 gdth EYle] np&ed
F2 =3FAA 0.0 ton, YF =F-EolA 106.1 ton, Bl=B-Eol A 160.5 tonS.Z H]
e A 7P Bt ENEFE £3F Aol A 7.0 ton, YA =3HEl A 9.8 ton,
HIE8HE ol A 725 tonS & HlEZE Aol A Fob nh&edaa o] HieEdsdolA &

Table 7. Compost production and recycling amount of compost from organic Hanwoo farm
according to three recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm

GN | IN-1 | JN-2 | Meants.e. | JN-3 | IN-4 |CN-1|CN-2|CN-3|CB-1 | Meants.e. | JN-5 | CN-4 | CB-2 | Meants.e.

Farms

On-farm compost

recycling 842.71524.21391.0|586.0+98.8 |411.1|234.8|154.2|140.9|175.6 | 106.6 [ 203.9£32.4| 106.8 | 129.3 | 16.5 | 84.2+26.1

Village recycling [ 0.0 | 0.0 | 0.0 | 0.0£0.0 |186.9(234.8| 51.4 | 0.0 |110.4| 53.3 [106.1+26.9|160.2|129.3 |191.9]160.5+14.8

Offssite transfer | 0.0 | 21.0 | 0.0 | 7.0+54 | 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 58.6 | 9.8+6.6 | 64.1 | 0.0 |153.6] 72.5£31.2

Amounts of
compost 842.71545.11391.0{593.0£96.1 [ 598.0 [ 469.6 | 205.6 | 140.9|285.9 | 218.6 |319.7+58.3|331.1 | 258.7 |361.9 |317.2422.5
production

2 3 FHH] Aol g, u}—%—’fi& gl oputEe] 2 =382 Fig 29 %E}. F
H| 27} T4 A AAl =308 =85 98.8%, AF =3ES 63.

2 26.5%= =¥EAol A M %»kv} B AA g0 22 s FFAdAM= éA}E%
sboll a3t FEI FEF0] 7Hs3tth(Yang et al, 2020). EH] 2] vl&<=3tolu) 9 Hut

ZH S w3l Ao] 1.2%, 4B £35H 36.2%, HlesAo] 73.5%E H|edE Aol A
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Fig. 2. Recycling rate of compost from organic Hanwoo farm according to three recycling types.
The vertical bars represent standard error.
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Table 8. Component (%) and farm gate N balance from organic Hanwoo farm according to
three recycling types

Farming types Cycling farm Semi cycling farm Non cycling farm
Con- . o Component o Component o Component
tents Balance items N (kg-yr") (%) N (kg-yr’) %) N (kg-yr) (%)
* Self-produced calf 30+11.6"a% 0.2 13+7.0 a 0.2 9+3.3a 0.1
* Ppurchased cows 493+£379.4 a 3.6 181493 a 2.7 96+73.9 a 1.5
* Selfproduction 2,258+485.9 a 16.5 448+133.4 b 6.8 108+35.1 b 1.7
forage feed
£ |+ Purchased feed 7,93342,7952a | 581 | 5276+564.8a | 798 | 5914+5245a| 916
g |* Purchased bedding 102+0.6 a 0.7 46+4.5b 0.7 7119.5 ab 11
g materials
* Purchased Fertilizer 1,033+526.3 a 7.6 6+39a 0.1 0+0.0 a 0
* Application of self= | ) ¢} 0 3564, 13.3 646£96.8 b 9.8 261480.8 b 4
produced compost
Total (Input, kg) | 13,664+4,387.6a| 100 | 6,615£751.0a 100 | 6,458+3844a 100
« Calf sold 16£12.3 a 02 224147 a 0.9 0£0.0 a 0
* Sold beef product 1,815+907.1 a 24.6 735+53.8 a 30.6 699+110.6 a 36.9
« Carcass 16£5.1 a 0.2 7+2.1a 0.3 12+4.6 a 0.6
* Self-produced forage | 1,448+2742a 19.6 249+67.7b 10.3 82+44.8 b 4.4
* Rice Sold 1,569+545.7 a 213 156+74.8 b 6.5 64+7.0 b 3.4
2 |- Sel-produced rice 678+233.4 2 9.2 199+97.8 a 8.3 54123 a 2.8
'g straw
§ * Sold crops 0+0.0 a 0 4428 a 0.2 0£0.0 a 0
E
a . -]
% |+ Self-produced 1,816£306.4 a 24.6 646+96.8 b 26.8 261+80.8 b 13.8
compost
" Regional compost 0£0.0a 0 389490.6 a 16.2 498437.5a 263
recycling
* External outputs of 2:16.7a 03 0£0.0a 0 225:96.7 a 11.9
compost
Total (Output, kg) | 7,380+2,165.3 a 100 | 2,406+3033 a 100 1,895¢110.4a | 100
Head N surplus (Input-Output, | ), p 0 47413 ab 0 554202 0
kg-head” -yr")
Meat N balance (Input-Output,| 5 5, ¢ 0 5.7+0.3 ab 0 6.5£0.4 a 0
kg-meat” - yr)
Field N surplus (Input-Output, | 5, (¢ 4 0 1,161:489.2 b 0 [5476:13589a] 0
kg-ha -yr)
Nitrogen use efficiency 544232 0 36:2.1 b 0 2943.0 b 0

(Output / input, %)

Note: 1) All values are means + s.e. (standard error)
2) Means followed by the same letter within a column are not significantly different according to Scheffe’s
multiple range test at P <0.05.



260 Y5 YA FFY

78 B H(RDA, 2013), EokAE A Aakste] gAbelA 283071 A F Edtete
WA FRCA s FREA o] & FANES AASI Lim 5(2017) A7HEH] A
A B Ra EAFEE Aa 7A APl M 2 vlee AXITAL §H3leH, Kim 5

008)= HiEFolM 2 HlTE A= AL FE vlETdelza skt

Ah FdEFHS da WSS et 59 da 7R, 7] kegd DA FA, 4A A
2 A, Ao &84S AR A= Table 83 2T 53 A4 A= AS 7|E(LSU)L
2 sldon 4% AT E SolAE 0.15, SA8FE 052 Adstath 854 79
o] Harsge A7 42 kg-head' -yr-1, Y =FEHL 47 kg-head’ - yr!, Bl EHE
55 kg-head' - yr' &2 35 o] HEHEART Jof Aavt AUk w3 £ A
2 A= 42 kg-head! - yr' o] 1T, Hristov 52011 % 3 3% HH 119 g (1.2 3
AFshH AZE 43 K, )4 dEYolrt wiEE Tl sho] M2 ke BT aL7] 1 kg A4t Al @
o Aage =85l 35 kg-meat’ - yr!, YF =3 5.7 kg-meat” -yr!, BIEF 6.5 ke-
meat’ - yr' 02 £FFA0] HEHEART HATE Aa FA(YA Ah)E EolHW AR
9 o E FoFe Fojof STHHristov et al., 2011). 18U @A 5 Al :L"E]Ekol =
ol o AT 9 AFHEo] FolE50] FUtolle o] FAINE AL o] wobd
© ¥ E(Hristov et al,, 2011) ¥ o] Bzttt E3 F4F ElEFY F7HE Yo @iﬂ

S7VlBR 7tE AMS T4 2EE 53 Jdo dA%HS Y 271 JHKim et al., 2008).
Aa FAE F74A HHOE prolx 4h&dt $4A ik FA= &35l 234 kg-
g-ha'-yr' 02 H|EZEAol

ha' - yr'+= Lee®}Yoon (2021)94 222 kg-ha 'yr"ﬂ} Hl =38kt 879
Ae 53 549 vedsde] w44 i FARY 5230 gorng Eof 9 £
37 i EF7F YTh(Yang et al, 2020). HI=3Hs BAA 0 A4 HYe Fodde
2 2882 Z(Lee et al, 2021) $74A WA Sl(Yang et al, 20202 484 4 A

(2020)& iﬂﬂr AR AR Al EAo] Y= FTlo A if_’ NUEE H3ltta *8}‘%}5} I
Lin 5(2016)% f7]1Eds A0l HleRs Rt & dao| 83 7P e da A4S
Hdotha &tk NUEOl 43S vXe AL #lEF 37 B Y%y gaolmz
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