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MThHd, £, FEEREIRIIZ VN, BT/ T A7 =y RHLOKBKEEZETH Y . BIK
H (ZvA 07y F) IZEDEBIIED RV, Lol AL XOFHINET 13t/hha, /NED
R EITA O t/ha L@V L BRI E LT D RS EIL. BIE S OBEIC &L D 1
DAL & B O AEPEMAR TRREEMBE (FITHIESCHEE S O JHFH OKFZ~DFR NI X 2 KE
KTFRE) 26726 0LTEY, ZOMRKO—>E LT, BB EFHELZ LS B APE DR
TERRB SN TWD Z & 7, BWAERE CIEEE D& (Feedlot) 2372 < HEAR Z fEfR T~ 5
TEBRTERWED, MOMROFEICHEOA BTN Z L. 29 LB RN D Z O EERA
ZiT-o7,

Arable Solution [Z#ifik @ Brice £35<°> Morrison %5 & [A] U Marton & WO HTZH 0 | [H
N S I ALE T S,

e FED Simon S AL 35 %, KRFETIEWF L HER L AL, I —r v/ DR T 2 FE /[
BELIE%, BEEXORGIZTH N TWD, HIEIX RS Y26 OBR T, Simon EAT40EH TH S,
Arable Solution I%, KB (FE Bk & REHEBHY) LARADIFZNT, 2 NOFRE (M7 v 7,

Table 3.6.1 Overview of Arable Solution

4 Permanent (Director, Admin, Truck driver, Tractor driver)

Lab . .
abor 4 Temperate (Tractor driver, 2 Harvester drivers, Health & safety)

Land operated 320 ha (170 ha leased)

4 tractors, 2 ploughs, 2 harrows, 1 leveler, 3 seeders, 1 mower,
3 grain harvesters, 1 truck , 1 trailer / Investment $ 1,660 (1 {& 3 F75 M)
Facility Machinery building, Grain storage, Grain crusher

Machinery

100ha Barley, 70ha Maize, 15ha Wheat, 20ha Grass (annual), 135ha
Pasture (perennial)
Crop rotation 1 Maize-Barley/Grass-Barley/Grass (3 years)

Crop rotation 2 Pasture (5 years)-Maize-Wheat (7 years)

Area cultivated

Bull Finishing: Buy & sell of 220 bulls/year

Livestock Lamb Finishing: Buy & sell of 1,500-3,000 lambs/year

Plough, Harrow, & Leveling: 100ha

Sow: 397ha (Grain 97ha, Green Feed 300ha)

Harvest: 427ha (Barley 350ha, Maize 72ha, Oats 5ha)
Grain Storage: 2,500t

Grain Crushing & Mixing: 1,000t

Trucking: 5,000t

Contract work

Sales Revenue $ 2,700 (3 2 & 2 F57H, Crop 63%, Livestock 20%, Contractor 17%)




rT U H—DWEETF) L4 NOREM (M52 2 — INHEOER, @FHEAEEE) 0 s
ANTEENTWND (Table3.6.1) . F¥HEEMIT 42 5 (20181 A, 3014 A, 50 LA E3 A)
Th oD, WHREAEDOESILIERHZY 2,000 H~2,500 M. EEHE OS5 T4/ 400
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155ha (BMOHEELZEGT) THY ., MAODOEWER-ELE GTINIITVFERD) (2138 %2 (B
F L. DO (B (1 ZI3BOR 2 $hs UGB RI A 2, Bostici, %
RREEEOBBEE (18 A MIIEE . 4£M 220 BHHG) . T EOKBIEE (100 HREEE. 4
fl 1,500~3,000 FHHfT) 21T 21Fh, SE (FFE) L XDOWRFTEITH ., ZDENT, B
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Table 3.6.2 3 years crop rotation and crop cultivation

Kind of Crop Season Work Process Material
early Sept. Spray (Contract) Herbicide (Roundup)
early Sept. Plough
Basic Fertilization Lime 1t (in aiase aftelg b[ujll grazing
(Contract) on perennial pasture), Urea
Maize H 150kg, Superphosphate 300kg/ha
arrow
(af‘cel‘fa1 Iz)iansg)ure Level . .
gr early Oct Sow (Air seeder) with ~ Maize seed 100,000 /ha,
* Fertilization DAP 250kg/ha
Spray (Contract) Herbicide
late Nov. Fertilization Urea 250kg/ha
early Jun. Harvest
Aug.-Sep.  Plough
Harrow
Barley Leve% )
. Sow (Direct seeder) with Barley Seed 150kg/ha,
(a}f‘fjvlggi‘)lze late Oct.  Reytilization DAP 150kg/ha
Nov. Spray (Contract) Herbicide, Fungicide
late Nov. Fertilization Urea 200kg/ha
late Feb. Harvest
early Mar. Burn of straw
Annual Pasture Harrow
(a%glx)eilgey early Mar.  Sow (Direct seeder) gﬁlﬁiszzﬁe&%kgﬂla, R
May-Aug.  Lamb Grazing
Spray (Contract) Herbicide (Roundup)
early Sep.  Plough
Barley Basic Fertilization Superphosphate 200kg/ha,
(After annual (Contract) DAP 150kg/ha

pasture grazing)

Harrow to harvest
practice is the same
above process

Table 3.6.3 7 years pasture-crop rotation and cultivation

Kind of Crop Season Work Process Material
early Mar. Burn of straw
Perennial Pasture Harrow .
(after barley ‘ Perennial Ryegrass seed 20kg/ha
harvest) early Mar. Sow (Roller drill) + Clover seed 4kg/ha,
DAP 300kg/ha
every year Fertilization Urea 100kg/ha
Maize
Barley or Spring
Wheat
Aug. Spray (Contract) Herbicide (Roundup)
early Sept. Plough
Basic Fertilization Superphosphate 250kg/ha,
(Contract) Potassium 100kg/ha, Lime 1t
Spring Wheat Harrow
(after perennial Level ]
grass pasture) .10 qq Sow (Direct seeder) ~ Wheat Seed 150kg/ha,
YSP- with Fertilization ~ DAP 150-200kg/ha
Spray (Contract) Herbicide
Fertilization Urea 200kg/ha
late Jan. Harvest
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Table 3.6.4 Working Expenses for Grain Crop Farming (Estimate)

Maize Barley Spring Wheat
(FAEArYEQTY) (BRI (657 20=2))
Unit Cost A(lnzgulnt Expenses (kg ulnt Expenses (k;;)unt Expenses
(¥t,1, ha) timoha) (¥ha) ume (¥/ha) timaha) (¥/ha)
Rent GBI 80,000 80,000 80,000
%ﬁg? hosphate  ¢5000 300 18000 200 12,000 950 15,000
Potassium ($1')) 85,600 100 8,560
Fertilizer Lime (IR) 4200 1,000 4200 1000 4200
(ML) DAPUERD 55920 250 13980 300 16,776 150200 11184
Urea (FR%) 38160 300 11448 200 7,632 200 7632
(N-kg) 182 145 127
Sub total 17628 36,408 16,576
Seeds m((’g%%g charge 100000 4g000 150 12,000 150 12,000
Germicide unknown known
((Jgem}_(éa)\l FEEAD (ABH)
BEE{) Herbicide
i) 960 3 2880 2 1920 2 1920
Eﬁgggﬂng 13,600 9 27200 2 27200 2 27.200
If%ﬁ;mg 10,400 1 10400 1 10400 1 10400
Sowing
ity B 12,400 1 12400
Sowing
Working s 11,600 1 11,600 1 11600
Charges Spraying
() " 3,600 2 7200 2 7200 4 14400
fﬁ%ﬂfﬂng 1,600 2 3200 3 4800 3 4800
Harvesting
mn%% 94,000 1 24000 1 24000 1 24000
(ﬁﬂ% ) 18%—14.5% unknown needless (") needless
Sub total 84,400 85.200 92,400
Total 262.908 315528 932,896
F9. MARILE R TA A X 182kg/ha, KF 145kg/ha, /& 125kg/ha T, /NEIETIX
INEIZx L ThR, ZHUIRIMEDOERIEN KL TV bbb, £/, sk Loz, U



VRO EN SV, BAOKEEOEEIEIZ 1ha 720 76 TH., /NEE (LiEiE) TlX 104
TFHTHY, RERGICBITAEEBIIAARDK 2501 ThHhD, TOBHEIT, RO HAMRIZ
rIoatlEbnd, E2E, =a—V—TF 2 FTORE (N46%) Offikkiz 1t H7=v 38 FH
(20kg #5760 M) Th D, MASLREERICLENRH DL, Kb KRS RETEEEE L TE
BLEZOND, BATIEZINLDOAEFHE 1ha 720 KEET 184 TH, /INFEIE 153 FH T,
BHAGHO3I D1 25D, ZNICHYT2=2—Y—F v NOEERREOAFHIBAD
F273D1Thd, ZOfER, ZE1ha H7-V HEHGFHIAARD 50 HTHATH#IZH L T, ==2—
V=TV RTIEHED25D 1 THD (Table 3.6.5) ., SHIT, WEBICH 2HOEND D=0
IWHEM 1 kg HT-VEHITAMGU EOKEL L TERALTWD

Table 3.6.5 Production, Storage, Processing, and Cartage Costs for Feed Grain (Estimate)

. Barley Wheat
Maize  Barley ~Wheat (Japan) (Hokkaido)

Production Costs (¥/ha) 262,908 215,528 232,896 451,770 578,260
Average Yield (t/ha) 13 6.5 9 3.4 4.8
Production Costs (¥/kg) 20.2 33.2 25.9 133.7 121.6
Storage Cost (¥/kg/6 months) 1.9 1.9 1.9 MAF};;%S;S& 2017
Crushing & Mixing Cost (¥/kg) 2.4 2.4 2.4
Cartage Cost (¥/kg) 2 2 2
Total Cost (¥/kg) 26.5 39.5 32.2

Livestock Farm Price (¥/kg) 34.4 33.6 33.6

Profit (¥1,000/ha) 102 -38 13

AR I ORE L, IRG TR Z %A L (Photo 3.6.2) . HfLAEED MK 1,700t
DIENIT, MRGOBRBYORERS. BV 1T-o TRV, RFEEITHK 4,000t 1IZ725, £D 9
5 2,000t [ A A AT, RO F FEFEICEBREG~WTET 5, 1,000t (TKREE A A XE &
BALTHGEL, B oREIThH L TIET S @mm36w WRoEeid, BEREYS 10 77
ZBHG2F, BHESG 1A THY, IREFEHIEICEELICRTET 5, ZHE AL XDOREGEE
w# . PRE ZIRETHZEbH D) 1L, %%E%ﬂ%@?%;mbfﬁw\ﬁbﬁﬁf%é
CEXVIRAEAERRD, =2 — =T ROBSEITHE R TORBKEZEN &N TH DA,

E@Eﬂ SEEOHME | BB OHII G | HEILRFICEEZE Y PRKE (Y 85 %4
Bkt LCT1H S 2~3kg 52, HEALELESCTEG S X 0D, HAERYSIT 10
R DB DOE Y 0O = — Xk U CRIBHEM O EFE - I LHELZILRL TN D, HER
B ~OEIEIEY OBHEMIZ, 1keg H7-0 FHH 33.6 H (k. EEIAL) . A4 X344 HT
HDH, ZOREE, B 1ha 720 QWS (FEHERYIRFER — AP - PR N T -k H) |

A X T102 FHE@mLS, RES/NETIHIRY, 72720, ZHILR F%@ﬁbgmmﬂ%\%w
TORERENC LD EAFEORANR S D Z &, AERITIREDO X 5 ICT R TOEEERELE
LT, ZOREEZHEA ETELOTHLZ EICHETHIVERD D,
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WiZay v7 7 X2 —FEKROREDOEE

REREFZ R TEL,

s, B, EOWTNOEXELEM 1 512851 B0 OEZEEAEIT 10ha 2 %2 T
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Table 3.6.6 Overview of Contractor works on Arable Solution

Areas Wprk Contract .
Contract Work year efficiency Charge Machinery
2017 (ha/day)

Cultivation Width  Speed
Ploughing 100ha 10ha/day $170/ha Sunits 24inch 3m 6km/h
Harrowing 100ha 20ha/day $130/ha Pawer Harrow 4m 8km/h
Leveling 100ha 20ha/day $85ha  Manual (No LESER) 35m 8km/h
Sowing/Wheat 17ha 20ha/day $145/ha Direct seeder 3m  10km/h
Sowing/Barley 50ha 20ha/day $145/ha  Direct seeder 3m  10km/h
Sowing/Maize 30ha 10ha/day  $155/ha  Air seeder (precision) 45m  4km/h
Sowing/Green feed 300ha 20ha/day $145,110/ha Direct seeder, Rollerdrill 3m  10km/h

Harvesting, Drying, Processing
Barley 350ha 30ha/day $300/ha )

Oats 5ha  20ha/day $300/ha Grain Hmeswr’(;l:u?g,(}:i;erer & Storage,
Maize 72ha  10ha/day $300/ha

Other contract work
Grain Crushing 1,000t  5t/hour $30/ton Grain Crusher
Grain Storage 2,500t $4/month/ton
Trucking 5,000t 60t/day $25/ton
Table 3.6.7 Comparison of Contractor Charges

New Japan
Contract Work (Z;f‘l;ra;ez
10 Charges (¥/10a) Source
Ploughing G 1,360 5,000 Kanoya city
Rotary (Hn 1,040 4,000 Kanoya city
Sowing (F)JLiE® 1,160 4,000 Utsunomiya city
Sowing (ELZE®) 1,240 3,500 Soo city
Harvesting (Rice) - 7,818 National Chamber of Agriculture
Harvesting (Barley, Wheat) 2,400 16,740 Maebashi city
Harvesting (Maize WCS/Direct) 30,000 Okayama city
Mowing (XIELLY) 720 3,000 Kanoya city
Windrowing (585 [R#R) 720 1,000 Kanoya city
Bailing (&) 9790 2,500 Kanoya city
Wrapping (5v7) ’ 2,500 Kanoya city

Note: NZ D= ELEFEE THEZ(E Arable Solution. Maize WCS [XESEBIDEEES. BA
D Maize WCS DUFE L. MY EY EERREDT —X , #7835y S VEERE I 1{EH =Y . NZ DOiEa
HA X(HERE 1.5m X 1E 1.25m (#3 350kg. /K5 20%) . EEEHOD YA X(F 1.2m X 1.2m,



R, 1EERER (NEE) SEMOEEmE B OBRBR) oI, FEERESICKBL T
WHEBZLND, EEREEORIIX. ZHEONHERY (2) OBMmAD72<, B TTTIZ
15%FEE F CTRDEMET L TCND - ORICRZE Lz &, —RIFH - ERAOFR »
73— (Photo 3.6.4) ZFIM LV 72 <INHEMEEZAT > T D Z & H% X (14 10ha) DK
&R, @BHAOKEMOFM, Zh b DBEICER ARV —FDREMICL D EEZA BN
b, NZ U7X —134H (200F7), 1505571, 85 %)) FrET AN, b7 7 X —1HDERME
BRI 1,000 FERICET D,

4. REEE
FEAFETHRFEREASDOIEE & FEDOIEE AT 5, ILHMEMERIL, 10 AICAKE 120kg O
TR O EFER 220 BHAEA L, 6 0AM, ESY A L—U% 5 2 703 b A
45, 5H1 BN EEMIZH D 50ha OKFEFH T, MBIEIE 2 L Co Kb 2 Bis+
Do ZOFESOAENREIT 200kg 1FETH D, T OKEFEMIIAKAO 1 22AM (4 A) 13k
PRI EEAE L TR <, 50ha OKAEFHZ 10 HXKIZyEI L, FHIX ) 5ha TFH 22 84
DL BRET D, B AH~T7HOD 90 ARIIFHIXZ v ZDOE KB THisE L, 2T
#) 10a (AR FIPH 2 HIR L, 90 AT 5ha OBEHZ 13KF %, Ak Brice 245 & FIERIC,
HOFTENELPH 2 520 C BB O E 2 B IR S, BB BITAKR L THREE2®/RAET DT
7T —=U 7 HRERALTWD, B L OB TH L0, 4 TH 1 H 1kg O
RO S 4L, #WIFO 9 A12i% 320kg 12T % (Photo 8.6.5) , BMEDOMEND LRI 7258
HA~9 HiX2 B O A& 2 0C/AT, 60 B THIX A 13 % (Photo3.6.6) , #& 10 A
1L 2 A O ARHAZ & HIZAT 40 AMT1XESE 5, Z ORHNTIIREERE O E

Live Weight - Daily Gain
(kg) Pasture(Perennial) 50ha, 10 paddocks, (g/day)
00 220 bulls, 10 mobs (4 bulls/ha) o[ 3500
mmm Dairy Gain Shipping
600 “———1 3000
— ] ive Weight
500 40 day unrestricted L 2,500
rotation
400 60 day - 2,000
90 day rotatio
300 rotation - 1,500
Hay, Silage Provide
200 - L 1,000
100 - 500
S
0 - 0
,\/(‘o 04. & ,\i\ %0 ‘b,& Q&" ‘}4) 00. 0\ 0%. Q& & 04. & \’% 3)0 q;" Q&. ‘ﬁ 00. 0\
P QTPTRTPT W T 0TS QTR NN
& Ng &

Figure 3.6.1 Bull Growth monthly in Arable Solution



bhoT, HMEEII Zkg ICET DLV 90 maple 3.6.8 Profitability of bull grazing
12 ﬂf)’ro SHifii%WE%fﬁﬁiﬁj\%ﬂbiﬁb\ LIVG Welght on May (kg) 200
TR 5. T LT 3ARTZ OREHID Live weight on April (kg) 580
SRS A BB S, B L B Rk
H 600kg (2 L7 f@{k) & Hifer 9% (Figure

Live weight gained (kg/year) 380

Carcass weight gained

3.6.1) . (kglyear) 190
Z O FLHAFRERE O BT O LEFEME KT Grazing capacity (heads/ha) 4
PERMEZRA S 25 & (Table3.6.8) . i8I Yield (Cw-kg/ha) 760
B2 L OHT 1AERIC 131572V £ 380kg  Market Value ($/Cw-kg) 5
DEFEDORMAE LN TN D, =2—2—  Add value ($/halyear) 3,800
7 FTORRBEE DV ITEEREDORK 50% (304 FHM/ha)

72D THA 190kg DEPETH D, 1ha Hi-

D AFHDBHENE 72 DT, 1ha OBEHTHRH 760kg DELNBEFEI N TND Z LT D,
Z DOFEWAEFERITE 2 HiD Brice 245 (£ W HTEMED FHICOEKI AT LV 443 ke/haDE
PE. 5 3 i Shortall B (FLAFEREO LR BRI TORAIZ LV 330 kethad L) &
RZ EIEFITE N, ZOHEBIIEB ORI T T, HEORE EFOREE ETFL< b
RN OENNRBEREZIT) 2L TEASA TV EEZLND,

FUAFERE: O 1 kg O TSI 125 NZ$ 5 (400 )72 DT, lha 7V 304 T O
MEZEHL TS Z s, ZOAFERITEFICEVES X LND, FOREOENES
BT HNEIEIH LD, BRACHROMAFEEILL Hb 7 B®WEE 10kg OG5 CAKE 1
kg DEMBIEIND ESHON TS, Tha bl OBMNEEZ S5t & L, Zhvxfilkle LTH
BICH 2 1256, 500kg DAEREOMMRE LD, FIFORNSAREV 2 62% L T5HL, 1
ha THFE SN2 BME R CIEE LEHGICHE LN DEAAERIL 310kg 12785, BEDHFE
WASOERHZNE N & < . REDSEOFH RS L fFo@EWNLH 528, [F UnifE CHERNEIZ 2
BUEOERD D, ErblEFoT, HRATHODHEOHMIEE A E 2 5 DIXRFHTH D, A
HE (BHEVTIE 500kg UL EDOFERMNFTRETH 525, ATl 300kg FRE) SHE D2,
DERBBTEERHDER I NIRRT B,

IR 1,500 81226 3,000 SHZ BEA L, BCRHLCHRUBIEE L CHRGET D, FREA972 AR,
REOENELLTAZ VT VT4 T TR EORUEMERE A TSR L, A0 FF & e
BT2HTHDH, =a—T—T7 2 RTEIFLRAMBICEEHER T, FIHICESTN, 30AR
EEHE EBITHBIBE L, X7 501, A% 6 » AlmtEE CICAM 72 (AKE 40kg UL 1)
ELTHGES N D, il 2SI E TICA A & L CTIRGEATREZRMAEICE L TV e WK E 30kg
FREOTEZ2BMKO5 AICHAL (18HH-Y 4,000 ) | EORWEAEMER 264> T,
ABICEOBIRE 2170, TR OmWAoKkb Y o 8 AT 5, HMAEEIL 1 ha
H7= 0 ) 25 BT, 100 H Ot # T 30 ke ® 50kg ICRKHHETHMAFEE L THfrT %
(18H7=1 8,000 M) ., BEOFIE LA T £ TR 6 A MO L#IFIHTH 2525, 1ha
T2 OEDOKREIEIIZL 500kg (ERE) &<, K 10 THORFMEZ R L TWDH Z &
2725,



5. ER-EWHR. BEZALOEER—

A RRRE I8 EOBMAETFETFRH TIEH 203, WEIZAARD 25U EEEmL, HARM
PEWT=D, 1kg b7V AEFEIA N TABULEDOREDH D Z LRSIz, HARHOK
UL, B2 EOERMAAE DN & EERENEND & EZFUHEE (2 N T 7 ¥ —FF)
LV OEMB@BHENZ N LItk B2 b5,

B PER NI B EERE DR WIEE 2, A ECHEE S FL D F D230 B 72 W U R 28 12
L0 BWEESA L N T 7 2 —HEORE ST, fE 3 1 AT 200 B2 EoA4 & 1,500 FHLL |
D3, 50ha DL EOFEHMOEHE NI TONTND, Fiz, BEARTH Y 2N L ZEEDOERMED F
W E BRI TH D, ZOmWVERMET, ARG OBBIEE Tk, BE» L ER DR
BMEROENT V=T VR E AT D Z 8 R LIS 20 TEEHZ 1 B 10a
FEFEIZHIA LB LD =V F—HBRE2 A TV D 2 & K EMOMESNMZ B Iz T,
WEOHRAMMZ oA L, FIZFEOBHEEORNT Ly ¥ o TREMO EOEE E (46 7
HZEICKY, ~EEBEOEMNSEHWVEAENE LA TS EEZBND,

O, WE (FEHHK) 2 ELMEOBRICOVTERT S, MULEIEN %72 7= o it
JED AT TE 72U RI T, HODHERF R & 72 5, Arable Solution @ 3 #HilE (A A X —K
ZE /PR — RFZMED) Tl TRARMED A A ZAFEE & T OXEEFRE O T X IAF . BARERR O $k 8%
& ZDOHBRAIZ LD FEEHE YR OMEFRIE DT EIARIZ LY | HE~OFEYE? X
MBILTWD, 2 DRBIEMAEFEICAE R TIRREORBIZORNB > TWDH L Iclbhnd,

iy, 7HEME OREEBESFE— A4 X—KEZITNE) Tik. BEOEE DR O
DIZAA AREHNBERE IN T D L) ICBbihd, KEEIC X 2B BHFH OfkEEL,
BEEIC X0 B E2m L, KAHED 72 L, RAKIRIBE 2K T &8, HEMEDORED
AFBREZIMEIT LI, EICREMES BHEREDHVWAF|T=a—Y—F
TIHERBERNAZ <. AFMUT BRORMBENIEE ICZNLT VO, AERS CIEAFITEREO
FIEEN AR BERE D D i & th e . E 72, BBBRAERTO 1 22 A T2 B4 L TRy . £F0
A OBSTEIC X D HEOWEMEK T 246 LT\ 5, S5, Ao TEEH 25k 5 &
LI, FHBOBMAKZES LKEIIMZ R L2728, HEERE & BERRICEE S
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