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Semi-crawler Tractor Effectiveness for Laser Leveling on Paddy Field

Hayato SHINDO* + Masanori SAITO* + Keiji SASAKI** « Shinsuke KONNO™*** « Mitsuhiko KATAHIRA * * *

Abstract

Field leveling of paddy fields in Japan is worsening because of the introduction of large block fields and paddy-upland rotation. Field
leveling is increasing in importance to support crop cultivation. Therefore, we investigated the influence of fuel consumption and the
effectiveness of laser leveling work in large paddy fields comparing full-crawler tractors and semi-crawlers. Laser leveling work
conducted by a laser leveler mounted on a semi-crawler tractor can shorten the total work time by decreasing the amount of reverse work
and reverse distance compared to a full-crawler tractor. In addition, a semi-crawler tractor can decrease fuel consumption by decreasing
the reverse distance. To decrease the fuel consumption and working time, field conditions should be examined before leveling. Work plans

must be made to take a short working distance.

[Key-words] Semi-crawler tractor, laser leveling, work time, work distance, fuel consumption, paddy field
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Fuel consumption of tractor during rotary tilling on paddy fields

Shinsuke KONNO* + Mitsuhiko KATAHIRA * *

Abstract
Few reports have described studies on fuel consumption of agricultural machines in medium scale paddy fields under the weather condition and the soil

condition on Sea of Japan side in Tohoku Region. Therefore, we studied systems to decrease fuel consumption by improving working efficiency in medium

scale paddy fields in the Shonai area of Yamagata prefecture which is one of most productive rice cultivation areas in Japan. When tractors tilled with

transmission high gear, it was possible to shorten working times, to reduce fuel consumption and make tillage depth shallow. The fuel consumption has no

significant difference between two working methods. There is a close correlation between the fuel consumption and working times. So, we must carry out

the tilling work with shorter working times to decrease fuel consumption.

[Keyword] tractor, rotary tilling, fuel consumption, work capacity, paddy field
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T2TREyEmMOPCH A LT,
2) FEE2

R 2 1 3AME Y AR (FF3ETE 1) IR (%
5 2) O 2 fEOMEEZHRE L (K3, 4), {FEIE 1
TEBR L LR TH D, 1FEE 2 1335 m» L EE
TV, 1 LRSS EKRL, 1ZHEAR & ROl o b % #%
BTAY, EGICEE L, ZhE 2 T, 13
HWABMITICREY, FU XL ICELF M OEES 2 FET
WaIRHH L7,

B2 ~3%9% (T1164C) &a—%1) (WXY205L-S)

1) ZHIRTE & EEREE
EEREDIFHRBIL HEE K2 RE L, BEEK
FEIXR E 0-10cm @ 188 (W, . g) B L, 105CIZRE
L7-4—7 > (DV-41, YAMATO SCIENTIFIC CO. LTD.)
T 24 BRI (W, ) L7z, @R L7- 8RR TE
K ZERM LI,

i@ﬁ*mm,%):ﬂﬁﬂxmo (1)

TEEREEE IR, MebR2E Lc, BHRIIR BIRS
Il SN R D IFGREORMET »ETORS &
LicoBED A% OB LRIE 2em OfF &2 L CRIE L7z,
i C A 2em K & 2em LA LB L, T b O R
ZEHL TR L,

2) fEERAE

EZE R RBIL GPS = & — (Transystems Inc , Trip
Recorder 747Pro) TAEATHLES 2 & L TRl L 72, 703,
GPS DWPERAEIT ImUNTH D, HFbNT —ZITE
#, FEEOFTRICHEL, % TROMEERH, ETH
e, AEATHEL EERERERAZREH Lo, BHEE B3~
VIETHRIE Lz, Y FITEEAGR & B O AR T o R
1 B0 EATHEEZEL, X (2) THEHLK,

4) WHEHEH B0 E=(X-X)/X, X 100 (2)
=1 EEBI1TOEHMSETE
n =2V L ElfEH (rpm) TEEXT L —4 (S 1

T-1 1 2000 High2 A I
T-2 1 2000 High3 A I
T-3 1 2500 High2 A I
T-4 3 2500 High2 B I
T-5 1 2500 BRRGG) A i}
T-6 1 2500 37 A I

DIIE T 27 #753GL467, = —% USMLI9TR, IL kT 7 Z73T1164C, v—% U HBWXY205L-S& 7



SHF - OV KHOBED AVEERICIT D F T 7 2 OBEREE EICEET 2158 Ji

AA-i1------ZI172 5Ps
||< 6;2|
1T !
||< 4_1'

—3 >
' % 2—1
10 —1 > |
e 13 =Y=
|(| —————————————— 9

3 HEIYBEEH (EXE1D

o XEHE D AR EATIERE (m), Xo (XM TR D E4T
HEE (m) Zad,

. RREEBE

(1) B AEEOEERE L RN E &

FR 1 ORER AR 217 T, BHEE KT 0.47 - 0.69,
We21% 29.6 - 49.2%, BFEIX 109 - 14.7cm, 18 X
2.6 - 4.7%, ELHEEVEERF O ) AEITIHE 1L 0.43 - 0.67m s
Llpole, MWET THEEZIT-72 T2 11X T-1 L0 #kL
BREL R, T-6 1 T-5 X0 frtRNMEL ooz, T-1
XS KB S 220, ERBEL otz b B
ZHND, BWFXT TEEXEA21To7 T2 & T-6 THHEN
< oz, EFEERESRIT T-1, T-4 28 0.35 - 0.50h-10a™!,
T-5, T-6 73 0.32 - 0.36h-10a" & 72 > 7=  REHHEE BT T-1 -
T-4 73 1.98 - 2.90L-10"", T-5, T-6 7% 1.84 - 2.13L-10a &
mole, MWET TIE¥(EIToT- T-2 & T-6 CTHEITIEE
DI, FEEEREE, BEHERELE BINEL ol

K2 HOAEROERKRE (EB1)

<€ 12
Now >0
1€ 871
—7 >
Il c—1 1
| |_5 ).l |
P — 1
Ilig 4>11|
[ 2=—110
13,1 > |

4 FEH EEE2)

AKX OEEREM & EITIEEE 2 & 31T T, FER
MHEEAE2Y 0.70 - 1.22h, Z DA 0.16 - 0.26h, F1EZE
B 0.94 - 1.46h L7 o7e, MWK T TIEEE{TH /-
T2 & T-6 NENENT-1 & T-5 X 0 EAE(EZERER 23 <
oot Bk, ZOfE HIZT4N T3 LVELI ot
EATIME T2 1.61 - 1.85km, Z D73 0.25 - 0.33km
Lol T-1 & T2, T-5 & T-6 2Tt d 2L
B, ToM e BICKRET NPT, T4IET3 LY HE
HAEITHEEA D722y, EEEERMEXIISL TS
LEZLND,

(2) TEEEBEOEOPREHERICH 2 5 R

FER 2 ORER AR 4R T, RHEEKEITEREE 1R
0.64, {EZEWE2280.51, FBELFRITEELE 1N 251 %,
HVE 208226 %, PHEITZBEEMZ 15em ICREL, 1F¥
# 1A 14.6cm, TEEE2M 145 em & o7=, BV ERIX
TEZETE 1 2% 0.32%, TEZEEE 2 23-0.52% & 7e» 7=, FEfEE

T-1 T-2 T-3 T-4 T-5 T-6

T EEE K 0.47 0.68 0.69 0.67 0.65 0.66

et 2(%) 40.5 48.4 459 33.9 492 29.6

A (cm) 12.8 10.9 13.8 12.5 14.7 11.3

VD 2(%) 2.6 2.0 2.7 4.7 -0.3 0.0

BN OO A1 TR (mes ™) 0.43 0.63 0.50 0.51 0.54 0.67

FAEERER(h-10a™) 0.50 0.35 0.44 0.35 0.36 0.32

REHEZ B (L 10a7) 2.22 1.57 2.90 1.98 2.13 1.84
=3 BRBRXOFEERREEEITIERE

T-1 T-2 T-3 T-4 T-5 T-6

=R 1.22 0.81 0.99 0.89 0.82 0.70

VEZEIE (h) Z DA, 0.24 0.23 0.26 0.16 0.22 0.24

G 1.46 1.04 1.25 1.05 1.04 0.94

=R 1.78 1.80 1.85 1.72 1.61 1.62

AT kM) Zofh 0.25 0.33 0.30 0.30 0.28 0.30

o 2.03 2.13 2.16 2.02 1.89 1.92
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BERITMEEE 1725044 h- 1027, 7EETE 273047 h- 102! &
Pot, BREHHEERRITIEREE 123 23 L 102!, {EEE2
M2.6L 102t &7, FEE LIFEE2 O TAEE
W o Tz,

TESEIE T & OFRZERH & EATHBEDO R R 2 &K 51287,

7, VEERER & ATTIEREILN 30a 01T 1 K& {E3
LXK TH D, EERFOEERMITMEEE 1S
1.04 h, fEEE2N/1.07 h &R0, AEENRN-T,
ELIE LM D00 D MEZERE RN EZE TR 1 28 0.24h, 1E2ETE 2
M 031h L7, FEEND -, WIEEREIXIERE
123 1.28h, fE3E7E 2 28 1.38h &7 0, HEZEN o7,
B O EITHREIEEE 1, EEE2 L HI2 157 km 72
o 7o EHELIAMT 2D o T BT RE BRI /2415 128 0.30km,
TEZEYE 2 28 0.48km L 720, AEENH-T-, HBEITH
BEVIAERETE 12 1.87km, 1E3ETE 2 28 2.05km & 720, A

BEND-T-, FEE 2 TIEBIBICH D ETHEEN S
x4 HMOAGEEBOEEKE (EBR2)
3 VEZEE2

THIE K 0.64 (0.083)  0.51 (0.120)
e 2(%) 25.1 (10.42)  22.6 (11.58)
A (cm) 146 (1.28) 145 (0.80)
0 (%) 0.32 (0.563) -0.52 (0.148)
FAEEERER (102 0.44 (0.004)  0.47 (0.017)
PR 2R (L 1027 2.3 (0.13) 2.6 (0.08)

DFEINA ORI AR R S 2§

RS BEERTEOEERMEETER

HESS! UE ST
. [ERL 1.04 (0.035) 1.07 (0.036) n.s.
{/%hﬂj? i ZoM? 024 (0.022) 031 (0.025) *
a5 1.28 (0.023) 1.38 (0.058) n.s.
e ELHE 1.57 (0.042) 1.57 (0.035) n.s.
ﬂég;ﬂiﬁﬁ Zof? 030 (0.027) 0.48 (0.022) *
Al 1.87 (0.021) 2.05 (0.036) *

Dns. @ AEZERL, * © P<0.05
)fiEml, %ik, ZoMmBEEEte
3)AETHE TEEEE12350.41ms ™,
HFEIAN OEAE IR E(R 75 %

VE¥E2730.40m s™

®6 MHHEHBELEERME BRHMHEBEELETERO
TABERBMERERE

FHBIAR 2K RIERREKL
(S| 0.82 0.68
B HE LIS O 2L ] 0.93 0.87
AT TR 0.79 0.62
EEE LI D AT 0.67 045

Wiz, ﬁﬁu%&:##%%ﬁﬁﬁ%ﬁ@,%% TERHEEA K &
K Ipole, 7272 L, MVEHERER CTIIiiIRIRFICEH VA T
BEIT L0, ERELRNPST,

(3) MEHHEEIZEEEY 5 2 2 HEK

PREHE B B L AR, RBHE B & & BT IRBED AR
PRI PRIERE AR 6 ITRT, 13 1 KIAEELZ L

(ZHY D AEEREIR] & OBHE B B O BILR BT 0.82, Ik
FEAREKIL 0.68 Lp o7, 13 1 KEIZER L& &IcH
5 EAES TR O 1 R[] & BOBHE B & oo fH B AR B
0.93, REHREKIT0.87 TH Y @mWHBBRAH - 72, #
PESERER, EE LIS 0 TRE OO AR JERE ] o> W J5 TR HEIRE ]
PREWVEEREEBENZS 22 Lam L, 135 1
PO /ESE U7z & &3 2 BT IRBE & REHE & & O FH B
REIE 0.79, EMREIL 0.62 L 72 o7, RAETTHEENE
WIE ERENE A BN L RN H -7, 125 1 X
VESERFIC B DUS 0 TR CH3 2 BT IRRE & REHE & &
DB EIT 0.67, RERENL 045 L 722 o7z,

PR3 2 I3E 3R 1 & Hole U CHEBR 70 2B AT BRHE O 1F 3
BRI o 7o, Eio, 1EEIE 1 & 2 O CTRERE &
CHBERET o TN, ERE2 OF D BEHET &
DI IS & - 7o, BRI E WVIF EREHE & &2
WM aEnch o I Enn, EEE2IEEEL X
DIEBRDIEREE VA D,

4. THE

HORRE DT D K BT CTHE O AERERED F 7 7 2 OfF
SERRIE, EEEOBWVIC L DB B O A THE L
TeiE R, LAT offim & 1572,

(1) EWFETEETH O AEEEIT O LAEERFME
20, BREHEE RN T D0, BHEIFE < e D
Mz & o7z,

(2) REHEE & LRI O HBERERE A LT,

BE R

1) —irbEE N AARZERML 2, 2016, FEERIR
DEZFFIA~ =T/, 1-6, 12-15.

2) BOFEM, BEE, mEE -, WSS, AEAE,
1984, LM - EATHEZRICT 27T UHORRENH
i, REENZE, 50, 14-19.

3) HBEEME, FEF, 2009. AT 2 OER S
DIREHEE B RIETRE (B2 W) —v—2 Uk
AR -, BRI REE, T1(5), 73-80.

4) Seung Je Park, Yong Joo Kim and Dae Hyun Lee, 2013.
Analysis of load and fuel efficiency of agricultural
tractor by gear selection during plow tillage, Journal of
Food, Agriculture & Environment, Vol.11(3&4),
631-635.

5) RIEERBUERELZRS,
A=, 76-83.

1987. BEAEERBRIE, B
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T ABIRK HREM DO EZERER L REZR
HERREE N * « =JHTEF* « H)IE - TR
Work Efficiency and Weed Control of a Trailed Weeding Machine for Paddy Field

Hayato SHINDO* + Chikako MIURA™* - Shinpei NAKAGAWA™* + Masanori SAITO*

[F—U— FIKHERER, 1TAG], BRIEHER, JRRERS

1.#%8

IR T, KIEOIERF N =237 LT
WAHIFHABR SN, il D Y 3R TR T LR
WCHRETAMEE TOAEBICOWTHELF-EZ A, —
HOA X T & A RORKEISDZ A X BTN HFE -
FLIEZEEZMEL WD, 72, 1IFBEDORKEICL D
PP BALC KRB L 0 & 2 WM E <
700, W OMEEEBRAREC RS> TE WD L h—
WEEBZLND. M, 2 XADELEORIN & 72 BBk
SIERZTHALVHOEEMERME LCT AT DA
SHAPRBEEREN TS . THRAIHIAIB AT/ E
TR A IVA N T A & e D12, KRG HIFELIEE
TSR - AEELTWD & BBk E BN &S
HHRKFERH->TEY 2, ZOMEN S b FE IR
HOHILTNE. 6, KOO 7=, IKFE LT 0
TS LK (THhET eco BT TIRLHER S I
10 FRASAR) MEIMERICH 5. F D7, MBS
BT H RS EEOHIRA RS i, HEIREIC X D%
EbHHED D Lo TIND.

KA DOBRENZ O B BRERIE, BREAIOW Rz A
BWINAREREE SR O N D T OFTRIN TR TH - 7203,
B IR b =— X3t LT, % B A mEHE
(CHEE T & DS K ARG R S |
FEBREHEIT PTO Bh )12 X 0 [Blfisd 2 [Elfis e — & & R &
BHEITORE L —F TSN 5720, BRERBENEN
TENHESATNDY S UL, TEERERN 20 (6
%) ~35 (8 &) a/h T, REBLIZHHIE LIZ < WHERE
SNH D, — 05, MER D 6 LEERZ A o Rk % 5
PR IR ICEERS L, K CREMEEZIT- 85 E, 40
a/h OIEERERTREMEETEZ L ERFHEINTND
O LaL, 2B L OWME TR A A H
W WIS R A S — Sy R E LTTRFT ST D
780, I DD Z 0GR & 2~ 3 [3] OB SR 5L D 7
G THRFINTEY, PHLAMZRICEET S B
RO FEALELH LS D T R e Y — Ty N b
L7z #iE 1720,

T CARMIE, PELAMRICHEET D ) e g et

&L, RBUEZRBURIEERE OB RICHFLGT 5720, mil
THARBREL AT RE 722 0 A 51 HUK I BRERE O EFERESR & BREL
DRAERF L0 THRET 5.

2. BEBAE

(1) RBRAER - REBRGTT - 13550

ABRIE 2013, 2014 400 2 B 4E, B HiERIHLIX o 3
AFEIEANTRIR 7 7 — ANV E T 2 KHIFH TITo 7. 1
X 1%, 2013 4E A3 =3 107~134m, 434 45m O EH 5ba,
2014 AEA D 200m, 4534 50m @ lha Th 5. WL b
THTHRIE R 7 T 4 £ (PEL o HPEF HC) o /kFRHEE
KETHY, BifEE TIHBRERZ 6 U7k BT
RRTEHEIN T,

(2) PLEkEgsr

DT ASIRERERE: 8 KRR (K 1 KIS-8KM+KB
B, EHENE 2. 4m) A 6 5% H AV HMEHE (K £ EP67 BY) |2
L, R L 3 L2 A S SR AT (AR
M) 7 SEREEZ R 5ok, RICHMERET S L —
X, S OMEE A Y X9 5 K Bim TR S 4, PTO %
LiaanwZ EnfpHchs (M1, 2) .

2) [nliim — & KRR - 6 ks A K H I IR (K
£ SN-6N 1, VE3EIE 1. 8m) & 6 542 H A A% (K #1: NSU67
T HEAE L, iR L=, PTO B 0iC & v [mlds URRR 2 %
W Hn—4 LRRM A ET L BEICRE T Y — X
IV BRET A G T 5 .

M1 #EL7=7ASIXKERRER

BRI SERBRYS K BRI TR RIAR) N 5\ IR34-1



10 JREFERBE TP b S

637 (2016)

W
ao

2 [FASIXKBRABRERIZLSIBREORER (&

(3) HBRX DAL

2013 1T AU B ABR B O E 2 L BR RO B O B f%R
EHOMNITAHAZEEZHMICLLTD 5 KEHELZ. O
FABIREEX (83 (mnd), 944 m), @ AgIXh
K (73, 925 i), @F ASIAURHX (6 3F, 905 m),
@nr—# X (964 i), OFREREZ LXK (1106 m) %A
—IZHNICHRB L, %4 TRBREEEEITo 7.

2014 FTEHE TOREFEELZEE LT, OFABIK
X (6720 i), @r—Z XX (1440 m), QFREHEZ L IX

(2160 ni) @ 3 KA [A—IZHAICERE L7z,

MERERGRRIT 2013 45 5 A 31 B (MHEZ 4 H#), 2014
5 H2TH (HIEZ 7 BR) ([T —FERER A (3 plsy
A, ©7270=L3.T% 7aE7F K16.3%, A~/ A
7 1LT%EAD) & 2013 4E1% 450ml/10a (JE#ED 9
H), 2014 4R 350ml/10a (EHED 7 FI) HAi L. Budii
BITMERE A RAE LT <225 X )T & b ERREEN
REVE L. BREHEIC X DBRIEERIL 20134 7 H 4
H,20144 7 A 1 BIZATW (4R & b KRR O FO0IE 43em,
KVEIX 1~5cem), DAREHF L 2580 L7,

(4) HrrEMEZ

KRGSFIIEFEE S [bEx/22Fh) THY, 2013 4F
527 0, 201445 H 20 AIC 8 MR IC X v HhlsE
FE18.2 ¥k/ndC, EME L7z, JERIE, 2013 xR e
N-P,05-K:0 4 2.8 kg/a GHZHPEALEL) , 2014 41350
I N-P205-K50 4% 0. 5 kg/a (B IR A O ALRADEL) TITW
AR B MEEIE & L7 KRR R X 201348 H 6 H,
201448 A 1 H T, BREFEIC L 0 BREMEEETT o 7238
X THERERR LXK & R%ETENLEA DN STz,

(5) F&EHA

DESEHEE S X OMEREGEE  KHELIZ 10m OXE %
2 HTERE L, ToOXMO@ERRMAZFHI LT, EER

JEERE LTz, £z, HRBRX O IZ S EZER M 2511 L C,

E¥RERZHEH L.

2) KB KO « IR TSR ¢ 2013 345
KIZ 1 & 5 BROABRERE 6 X, 2014 4E 1T KIZ 5 £k
Wi 2 LOEFRERE 4 KEREEE L, X5 (B
), WEREFEEHME (K £ SPAD502) DFHA %47 - 1=, KFGD
BN AEBTREX DT X CORREZRIRLL, 35H0H
B, BABE (BHEHTZY OLZKRIE 1. 9mm L EO X

Wi/

o ©

MIBIS EA S IRE, R KB+ L—%, & KE®)

KRELOFIG), TRIEZBE Lz, £72, ZoKKD%E 15%
WICHE L CREZRE L. &6, B2z
TR 2 WE L.

3) MERLFHA : 2013 ARIEAS X 72 nd (10X 7.2 (24 5%) m)
DOHEFEX %2 2 HETE%E L, 9 A 13 B2/ =Dk
BEFEAME L. bW T, %I 2 EE L&
BRE N O ME RS AR S B A L 7.

2014 1T X 5.4 nf (3.6X1.5 (54) m) OMERHE
X4 4 Tk L, BRE/EERO6 H30H &9 H 10 H
ICHMERSS AR, FEER, BE, EHOREEZITo.

3. BWRBKUEE

(1) RSP L3RR

2013 3B L 2014 FOREBRR OIEERE & EERE L £
nEN, £ 1, 218 L71Z.2013 EiFAFINESHKXDOIEE
LT 1. 3Tn/s C, 2% H 1Y BAEHE O 5 3 T OEEN AT RE
Tho72.2014 FIFASI KX DOEFHEEEIT 1.07Tn/s TH
n, m—ZRXD 0.36~0.3Tm/s 1ZLE, 0. 70~1.01l m/s &
Modz. Fiz, 2013 T AR EHEX IS LU 2014 4R 1T As|
KX DOVEERERITZNEN, 64.4, 64.0 a/h L[E%ETH
ST AEEFHEN 0.30 m/s Bip D DI, 2014 EDIEHE
WPRENWZ LI L BERIFIEOE W EHE SR, 0 —%
X DOVEZERESRE 20. 3~22. 1 a/h TEEAFOHRE? 5 7
ERBETHY, AL RPREEOMERERERII e —Z U
N, SERRETH 72 ZHUE, 6 5% HRHREHEIC 8 &
DOVEERENEE TE D Z & TIFEER 2.4n EREVWZ L
EEHEIEENFRETH LD EEZ BN,

=1 BRBRROEREREELEEREE (2013 F)

X4 TEEETE | 1EERE TERREE
m m/s h/10a a’h
ITABIRER| 944 1.37 0.16 64.4
ITABIZEE| 925 0.90 0.19 52.9
ITABIIEZE| 905 0.48 0.28 35.7
o—4= 964 0.36 0.45 221
ENVWThORBREHATEDEEE T,

x2 REBOEREEEMERREER (2014 F)

R |(1EXEE| FERRE (S-S
m m/s h/10a a’h
ITABIR 6720 1.07 0.16 64.0
a—42= 1440 0.37 0.49 20.3
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(2) KRAEBR IR - INERHKER

2013 fFF D KT DIEMFRFHEIL, BREMEERAE (7T A 3 H)
TIX 40.0~41.5 LIFIEA%ETH DD, BREMEEZITNT
NORBX HFREM e LK L0 ORE<HERL, 7 18 H
B TIRECOIKRTRAEN -T2 (K3) . 1T A5k
OHENIERRFHEIC R ET IR & T, FABIK
X & o —2 AXOERBFHEILAE TH 72 (X3) .
FREVEESR OEEIE, W OREBRX & BREH 72 LXIC
RO D 7oz (F—2EWE) B3, FEEE 2013
HCIT 346~388 A/ m & [RI1%EC, 2014 4 CIIBRERE e LIX
L oRobhenot- (83, 4) . F7-, FAB R REE
OAEERE OB VPR - BRI R TRBITHR L &
T, FABIRAX E r— ¥ RXOBHIIFASE Th o7 (£ 3,
4) | BREVEEIC X DWIRE TEFROERT 208, W
DD “HARE" OPMRETCENLUROETIXEIET S
%@k% E I ATz BREDF ORI E AS KRR AR B D15
WCRAZTRBIFRE & & 2 bz,

48
S —o— (tABIXEE
QA 46
E —o— [TABIRX R
L 4 —o— (FABIR B
+ —A— A—4=
*”gf,g 42 —x— REHLL
bl

40

7/3 7/10  7/17  1/24
AH

B3 BREFEZROFERRFTEDHERE (2013 F)

2013 AEDERIL T 51.2~53. 2 kg/a T, HEMSREIE
HTAT ST K ERER R LIRS Th o7 (R3) . —
U7, T AnI XERERIC X D BRI ERE T o D
SENEELZEEABLOBRIE, TRERSLLKRE N
H O DR DA L0 WE R D72 < 720, IUE 40. 8~
48.7 kg/a L REFN L7z (K3) .

2014 FEDOILEIL 58.  9~60.5 kg/a T, FITM%ETH
o7 (F4) FABIRKE v — & A RIEFRERM A LIXIZ
o, B D20, AEENIC 20 BREk e LIX & F
VF R 25 ORI DN HE R S 72, F A5 2R B o VR ZE 8 FE /8
3 BABRONERVIN=EHEKRESR (2013 F)

SRR IR #E";Szz W 2 BERSE THE

kg/a sd | AR/m Fhi/m % g
A& | 531 2.2 | 388 29.2 85.4 21.3
[+AB|zttE | 51.8 3.0 | 350 26.6 89.1 21.9
[HABIEZE | 532 53 | 371 28.1 87.4 21.7
o—~4zt 512 1.9 | 346 26.6 88.7 21.7
PRERLL 529 23 | 354 27.9 87.9 21.6
EIEA 40.8 - | 233 19.9 89.3 22.9
BB 48.7 298 24.9 88.4 22.1

?1)112;%52%%[;6120)411"]1@‘(&)") IREEE1.9mm)EEH HIRETHD,
ENBRSEW=KKHEImmLL ED KA/ 2HE % 100

EDFRGA BEBRIL, (TA 5 R TIRER REDBEHA D FIZRVIREG L F-HERK
1558 DT —52THD.

KA DU B F6 & UMY A pl SR e WEIT e — 2K
EREFETH DN, 1’#5%%5#0)7kﬁhf\@?ﬁ1§75\%nuﬁé@

MR &2 L8 2 58 13BN O R & 72 5728, AR —

ZIIKIEE CELRETHRGIERNI LICRHET D0 E
boLEZLNI.

x4 EHBRONERVIREERESR (2014 5F)

- In= ?ﬂiﬁ £31E= 2 BRSE THE
kg/a sd | A/m FH/m % g
PIICIE=S 605 2.8 | 465 36.2 76.7 21.8
n—%4zt 58.9 4.2 | 449 35.0 76.6 22.0
BaEstzL | 605 3.2 | 497 35.7 78.4 21.6

EDNERRERSAROTFHETHY., IREE B 1.9mm)[EFHENETHS.
EDBERSEM=XKKHEImmLL L DI KA/ 2 E % 100

(3) HEABBR EAF 3 O B BORG 2

2013 FEDOFHAK 1 ILFREHE 7 LK O MR G A7 <,

HEIDIR T ThHoTD, BREEEZEAGDEDLZ LT
S5/ B BRI Lz, BREX O ) v\ K5
SAR/m LI EnG, FAEX 1T LR EA D A
LOLHESNT (FF5)  EREXD ) EZRAERNRS
WA X 2 TIX, BREMEZe LIXO /) B flifn 2. 57 A/ of
EED oo, 2B EO ) e RSN AR
MREHEX Tl Bl R 0.1 A/l Figkd L,
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Establishment of a Power Farming System in an Upland Field Converted from

Paddy Field (Part 2)
- Cabbage growth and yields in an upland field for the first year after converted from paddy field-

Mai SATO*

+ Dai TANABE*

» Mitsuhiko KATAHIRA **

Abstract

This study was undertaken to assess a power farming and a new cropping system for cultivating vegetables in an upland field converted

from paddy field with improving drainage. We used cabbage as second crop. We investigated cabbage growth and yields. Field

experiments were carried out in the two small paddy fields, Block A (2.0a) and B (2.0a), at Yamagata Field Science Center Takasaka farm,

Faculty of Agriculture, Yamagata University. Block A had an outer open ditch only. Block B had an outer open ditch with a mole drain.

The cabbage cultivar “YR-Sairan” was seeded on Aug 3, and transplanted on Aug 27, 2015. Growth of cabbage cultivation was good for

first and medium-term. Block B which had high sphere bulk density increased yield than Block A.

[Keywords] paddy-upland rotation, open field vegetable, cabbage, growth and yields, power farming system
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Labor Saving Techniques for Welsh Onion Cultivation Using
Fertilizer-Applicator Ditcher (Part 4)

— Measuring the soil broken area using chisel in a soil tank —

Tomomi OTAKE* + Hayato HIRASE** + Tomoya MASUYAMA ** « Mitsuhiko KATAHIRA * **

Abstract

Welsh onion cultivation places many demands on the labor-saving technologies of Japanese farmers, which include low-cost
cultivation by fertilizer reduction. A fertilizer-applicator ditcher that can achieve low-cost cultivation is reported to have coverage
that is 3.8-5.3 times greater than normal cultivation, achieving yields equal to those of normal cultivation by drill fertilizing. We
developed a chisel and two fertilizing openers in a fertilizer-applicator ditcher to improve the work rate and nitrogen absorption.
Fertilizing positions were 5 cm from the center horizontally of the seedling and 7 cm from the bottom of the ditch vertically. To
elucidate the influence of welsh onion planting accuracy on growth and improvement, this study evaluated the strain and load on a
chisel and soil broken area measured using a prototype soil hardness tester. Chisels A and B had strain of 10-600 xe for the in-plane
deformation and 5-270 ue for the out-of-plane deformation. The chisel B out-of-plane deformation was greater than that of chisel A.
The soil broken area of chisel A was 90—120 mm in the horizontal direction and 107-119 mm in the vertical direction, with a 54-61
deg crush angle. When the prototype soil hardness tester was used, the soil broken area of less than 10 N soil hardness was 120 mm
in the horizontal direction, 50 mm in the vertical direction, with a 59.0 deg crush angle on the 50 mm block. The soil broken area of
the 100 mm block was 120 mm in the horizontal direction and 90 mm in the vertical direction, with a 71.6 deg crush angle. Soil
hardnesses of soil areas of 80 mm in the horizontal direction and 60 mm in the vertical direction were 7.8 N, with a 4.8 N standard
deviation in the 50 mm block, and 5.0 N with a 3.7 N standard deviation in the 100 mm block. These blocks were significantly
different (p<0.05).

[Keywords] soil broken area, crush angle, chisel, Welsh onion, prototype soil hardness tester
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2.8BAE

(1) FEBSGT
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Improvement of Mechanical Seeding Technique on Green Soybeans
-Development of mulching seeder with up-cut ridging and work accuracy-

Masanori SAITO* *Hayato SHINDO* * Motomu HONJO* * Satoru TAKEDA * - Mitsuhiko KATAHIRA ** « Jun-ichi TAKEDA * * *

[Keywords] early green soybean, high efficiency, work-saving, labor-saving, mulching seeder
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Study on the Production of Instant Brown Rice (Part 1)

Shoji KOIDE* + Aika SATO* * Takahiro ORIKASA™* + Jun-ichi TAKEDA *

Abstract
Recently, dried cooked rice (instant rice) has been provided to consumers not only as preserved food or emergency food, but as
convenient and quick-cook food. It is conceivable that dried cooked brown rice is more nutrient-rich compared to dried cooked rice. For
extend the use of dried cooked brown rice (instant brown rice), the basis information of its processing technology (such as drying,
storage, rehydration, etc.), and nutrient and physicochemical properties are strongly needed in the future. In this study, changes in
moisture content, water activity, and color of cooked brown rice during hot air drying were investigated. Results showed that the
exponential model was applicable to describe the moisture content changes of the cooked brown rice. It was found that the color
difference (A E) changes of cooked brown rice could be predicted by exponential model with a slight modification. Relationship
between moisture content and water activity of cooked brown rice during hot air drying could be explained by GAB
(Guggenheim-Anderson-de Boer) model with high accuracy. Furthermore, glass transition temperature (7,) of dried cooked brown rice
(instant brown rice) at a water activity (a,,) of 0.432 was determined by differential scanning calorimetry (DSC). It was found that two

transitions at about 57 and 73 °C were obtained as glass transition temperature (7,) of dried cooked brown rice. These data would be

useful for production of instant brown rice.

[Keywords] dried cooked brown rice, instant rice, instant brown rice, drying, water activity, glass transition
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Estimation of Nitrogen Content in Apple Leaf using Hyperspectral Imaging
Shiori ABE* + Shuhuai ZHANG™* « Xujun YE**
Abstract

Aomori Prefecture ranks first in Japan in terms of the amount of apple production, and it has been making a great effort to produce high quality apple. To
produce good quality apple, it is important to apply proper fertilization schemes according to the status of the field and/or the trees. Nitrogen greatly
influences the growth of apple. It is used in many growth activities such as flower bud formation, fruit enlargement, cell division, and so on. If nitrogen is
high in soil, excessive absorption of nitrogen may occur in plants, which may delay flower bud formation and affect the color development of fruit. On
the contrary, if nitrogen is insufficient, deficiency of chlorophyll may occur in plants, which may cause the reduction of yield. Therefore, both the amount
and timing of nitrogen fertilizer application are important factors in apple production. However, chemical analysis is currently used as a major method to
analyze the nutritional status. It usually takes a great deal of effort, time and money, and thus using it to conduct detailed diagnostic assessment for a large
number of fields and/or trees is almost impossible. This study is aimed at developing a fast, nondestructive approach to estimate the nitrogen content in
apple leaf using hyperspectral imaging in order to quickly understand the nitrogen nutritional status of the tree. The experiment procedures are as follows:
Firstly, the hyperspectral images for leaf samples were collected with a hyperspectral camera. Secondly, the samples were moved into a blast constant
temperature oven and dried at 80 degree for 24 hours. Thirdly, the dried samples were ground into powder with a crusher, and then used to analyze the
nitrogen content by a fully automatic elemental analyzer. Finally, multiple linear regression and PLS (partial least squares) regression analyses were
conducted to examine the relationship between the hyperspectral data and nitrogen content using the free statistic software R. Both analysis methods
yielded predictive models with high accuracy. Therefore, the results suggest the feasibility of using spectral measurements to predict the nutritional status

of apple trees in a fast and nondestructive manner.

[Keywords] hyperspectral imaging, nitrogen content estimation model, apple leaf
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Growth monitoring of horticulture crops using unmanned aerial vehicle (part 1)
— Field monitoring of potatoes —
Dai TANABE* + Ayumi NAKATSUBO** * Naohito TOGASHI** + Eiji HOMMA** -
Mitsuhiko KATAHIRA** - Hiroshi SHIMADA * * *

Abstruct

Precision agricultural techniques using information such as precise crop growth conditions in fields have attracted

attention recently. One technique uses remote sensing methods for field monitoring. Remote sensing for agriculture

using satellites and aircraft has been used widely. Actually pilotless remote sensing is anticipated for use with test fields.

Therefore, we investigated field monitoring techniques using unmanned aerial vehicles (UAVs) to obtain horticulture

crop information. In 2016, aerial images were taken on July 12, 24, and 31. For sensing tests, potato plants were set on

11 test blocks on July 31. Image analysis was done using a composite photograph of an Ortho image comprising about

150 aerial photographic images. Composite aerial photographs of the Ortho image showed potato leaf etiolation and

differences of vegetation. Furthermore, the G/R ratio of aerial images decreased as the plant stage advanced. This

monitoring system can elucidate potato field plant conditions from aerial photographic images that include information

about test blocks.

[Keywords] UAV, monitoring, potato, composite photograph, Ortho image
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ARY =R, X a0, BRI E LCHB L
DL Thot, 2121, FEkE 25 L FO AR OHY
Wi, B PHALE LD L Tholo, HHREIHDK
BRI IS 2T 4 IITHRIN S D L EZBRD,

BB HEDOH T 10 ha ZBR HHBHKEFTH LTS
BENELL, FoAREF v 7OREL T 7 X EEOF
I E W ARET, HAN—T, FvTRA T —HOK
BHHIZBR L TWAEAHLENE I Tho7o Bl L T,
HTFBRAE — FR T IC LD FERED Dz
L Thol,

MM TV DT, ASOERFZ TIIHME T L
TWbZENnEL, LIELIE, BRI FHCED-
TWHEDZETHDLD, SHITKROMRITAD & HA
L OBEPHEIZR D Z ERTHENGEELTHD ED
ZEThD, HIZIE, BRHICESIIARET, BEIEXE
STEHTDHZEN K TH 720, BT O WEHRT
EESICRE T 2 FH LR VWD EDZ L Th D, BH3 FSUAEEDFYRICLBAEF Y TOBER
FRAZA%Z 100 4 (1917 AEAUSNT) 72 DT, HAR K 0 & T E~D
ANRAIC L DRIEDIEDRENE B2 HND,
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4. BZPHBRIEOEIRILE—IL

(1) BHBROIZIZETE

RGHEMTNE, KFE, TA4E, A— b E, THx,
Xv 7 U xARET, BRI RENET ol
R h ol 2 o TR Y, BFE R L CTHM T 5,
Fio, 1 RO RE T TITE T 58 IR
<, IR S — XA BIAK AT, WRFE L 7R AS &I HE
WERVESE AT O, DKL, Sefh 28O EIZIE 25% R
BOZELH DD, FUENRRBITNZEOICHEL TS
O, REPEVWENETERVWELHLH LD LT
Holz,

R 1L, BN ORIKEZFIA L CE Yy hROR
NI TEY, WHEL NL—F— T v 7 DR
WCHEEFEE D L9127 >Cnie, T2, FEOIRECHE
ERRIE 2 IR A I C & D HEEE 3Tz s, U
T A DIRGTEREE TN TR o 7o, REHIE
¥R LdbmcEmEAHA L TCW DI ETHo T,
(2) BITKNRIIEE

F22 U 72 B8 o oo fi T IaE GRS 66 °C, HEA 31 C
PERIRE Ch o, S 2 MR T 2 & 1 %R RN
W, WHRL %/h DL THT=OT, 1ER-IC1
FIfEERT DL B2 LD,

T4 T RTOWE YV ICkD L, ki1 kg b
DRI 120 g (5.6 M) ZHWCWDH EDZ L THD,
RIS TR Ep & LCEIF 55 1 ha IUE 3.5
t, WHEAKSY 22 %, fH EIFKS 13 %lc25< &, 1 ha
BT BRI DL 76.5 1L 70D, K 3ITH
BEAT S T2 EF TOBRERHEE ORISR & & SUEkiEH &
DU ZITo T, BEFAICBEL UL, 80 A ToR
BHEE DR L7208, REME L 22720 K& 72 fE
Lo T D, —HEERICBE STV EHERS
N BFEBICEL T, BREMETTZEIC AW RE O
T & WERB U723 S0k S 1 RIE—E LTz, BF CicHonT
1%, TEEBOBRBHC B> TWAH LD Z & Th - 7273,
R & DFEST, EE TOMBEITIIVRTEL D,
TEXERERICITANC A 21T o TV D LRI D,

®3 NNEBEBHFIAHAE

[F6] 355 RES PRk PREHE

[EE AE T 7 GAR)

[hal (kW] [L/4F] [L/4F]
BEA 300 - R 40 000 22 950
BEB 200 800 15 000 15 300
BFEC 150 - R 15 000 11 475

(3) REF v THEF AR
a) Antti Teollisuus Oy

R4 R A2 THEEIE 140 A, 50 ha O3 H 0,
B O REDIZ), N TR Z1E» L TR DK

WRTHWE L, THOBERBZEIL TV EDD
LThot, k-, WHEL—XTHHY, o2
PR ADRBG NI TH LN, ke Li-fEd T4
MH AN, NSO TINEDRE T D, 1D ET
Hotz, FHEICHRE SN TV D ARETF v 7B Y
TR, TONHD ST X5 ThoT,

NET v TRBF BRI oW T, HAa R
MWD, BREICTHHIARET v TN ATRE, 5
WE M CH B, BELE L THRLTWDEDZ &
Thotz, 74T FESTH 3000kW OHLLZ Y k
7 =TT L ERERCIRER E AR oAb H D
Loz ETHhHD,

ZITIE TRETF v BRI & L7ehs, BRlsedk
IBREE & LTS FTBEZR X Ly RO — b, 2Ol
A d~ ALRERIHATRE L O Z L Th 5, R4Sy
i, A b= —JF L IRBEZE R LAV R D ESHRER N D T2 D,
EXRIITBRMEZHAND L) ThoTz, FfEOHR—L~8—
> | (http://antti—teollisuus. fi/) TiX, BioHeater
L LT 400 kW25 1 600 kW £ TORLAFEN STV
b, NEABRTNIZLD LB EESL Y R TH0%, v
TT70 %, E—FT90 %HIKTEL2LDZETHD, H
HCoRMEY 12K 5 &AM 1L 800 kWD b — & —HHi 45y
DHTHI60000 21— LD L Tholz, £7-, [FttD
MobileDryer (200 kW)i%, % 40 000 =4—1m D Z & T
ol

BEE4 HHEOKREFyY THIAEHESR
(£ : BioHeater #{k)



40 B TP LSRR 6375 (2016)

EHS5 BioHeater X F—A—4FAER

b) KEF v THHFAZYERIEEARR

AT L 72 500 ha HIA 0> f2 52 038 A PR 1 TEHY o Bl
LLLICREERLDL LD TH o, A—T—T
OFMREISEAT ARG WD, F v 7O HFHEN ]
BT, [Fy 7 dB-ELTHMEVE N LD LT
Hovo, MOBFEHEY TH 10 ha LLEOHRARITA LD
THLLI L, —BUICAFIIREG LD L ThoT,
K ANTEFEAA T~ ZDAMEITHONT E & DT, Al
LT B & BUHCIIRE N A A~ A PREFUR R 3 D378
DEMTATTE, T EHEoRIERIFOFES+
FICRIAD D Z &0 D, BRI o BASE ~IRFE D3 HE A
FEEZLND,

x4 BENAFTADMELLE*

i (7 42FF) filitg ()
[Euro/MWh] [F9/MWh]
EeRii] Light oil:81 ST :8 360 [100]
[100] (1534 H/18L, 36.7MJ/L)
AE 58 8470 [101]
~lyh [72] (40 F/kg, 17 MJ/kg-wet)
ANE 21 [26] (50 km 2727 [33]
Fv7 i 15 1% DAk ) (15 [4/kg—dry, 19.8 MJ/kg—dry)
JER 15
(Sod peat) [19] -

% 7 (27K :Energy prices 2016,2" quarter (Statistics Finland)
http://www.stat.fi/til/ehi/2016/02/ehi_2016_02_2016-09-07_en.pd
f, KRE~SNLvbh:v=7 EERGEAMK LD,
ANEF 7 TARM T 7 TP LGRS T 7 (A 1
#¥), http://zmchip.com/chipprice2809.html) ,E5N[ ] N IE A Mk
BHa 100 L7558 Oflifs Hoik
(4) ToorvE— bR TR ARMEIIER
X 212 CALEFA #ED = > P v e — N R o 7RI F W v fi

OB 2 7R JE IR O P2 & HP TR L,

RS % 34 &, B CAVR AN, Ml R—T
—TE LIZIAEITV, BB AZIT O TH D, HP
X, T4 — BN URENTH S, B PEE T 35 °C

FREET, Ny J 7 4 N Z —|ZTCRERICREIT & B
ATV, 16 CRIETHRH S D, BRI - THEFE K
NEATHEDZ & TH o7, HPITHER D S R L 72 24
N5 65 CRIEDIRGERES T, G E ORLHTH
R[REME%, SHICHBAN—F—H O CTREZ JE4A S
W, NBGERFREEZITS, MRS EIX 30t Th D, F
AL BMEES T 300 ha (N, A— &, 7A4%, K
73 E) ORRE T, FolRIZHH 40 000 L BB Z EH L
Tz, HP R A T AR TR Lo o2 & T

L B D SEEE RO K SRR T, BRI 2R AN 47 L/h

(500 kW %, EASHigh=rI% 8 BIFRE) Tho7e,
AL HP 43¢ 12 L/h (127 kW YHES, dhdh ) ~nZ
Bsh3id 3HIFLEE) , #fiBh/ N—TF—¥43T 10 L/h (106 kW
) OBFF 22 L/h £7205 1/2 OREHERE L 72 -
77o HPERENH DT 4 — B o2 34 50 kW, HP #t
HIJ13589 200 kW, HP A ) & =t & PR L ff T 250
KWRRELEDZ L Thotz, A—H—& LTUTEAEHMN
FWIZH b BT, M2 » ARREORIH L HAD
iz, P 2=y FORHFIHEZHEFF LD &L TH
2,

HP Rl IR O WIEFIZOW T, BRE— 4 —
KL HP FIABIEEANTHHRE SN TV a R, =Kt
— "R TOFEFNIHT AT HP R EDETH D, A
— =Y FIC LD L, DY UTEHEBISETWS T
THARANCHFICHE LWV & 25172, IPRENIZSOVTH
L 0 /N DO LD RBINENDTEAH LD ETH
ole, iz, RRKBON YTV — LB NBE ST
TEY, FHIEHAOERD AL, A2 KT v CThE)
T&ELEDZ ETHDJHN~DxT YK HP HAFHE
PRICB LT, ATV EnWEB X TS,

AR ZRER ThH 205, Bk io7 7 o MZBWnT,
R E L TE—F =% Z LN —MIZR> TS
2, EEOFAFEICL > UI= o P2 ANz s R
ZAl, BT ERDGHELHDLDOTIH RN EZZTWH
b, DFV, BHRHETIHEMEE L THEAREEL D
Tl DN, HRABEICEHEDOS L RESE Y
TIE, =PRI ZDPI0 7 8 &2FIH LT ik
DHDHIEEEITH)ZEHAEETHY, £, =PVl
HEFRT 2561, o DU S R fRe L e b7
O, WEEER EITIAEDTIEI RN EE R D,

(5) FRHDKDEHZDNT

BIHi O WS ITRE ) R & <, JLEM R R IEER H 5
HOD, BEOHRKOTEED L O 72 ) T IZ A LDK
IERRRIIMA W TR ST, 1 %/h & LT, #4
~— IR TR EE N~ e D2 Th o1,

H A D % CIl s, KOst bfMBELTWL EAE
HIERIC L & 2 AREEBEAZ R L Cnie, Blli~0iE
AFTREMED B D7D, EWNHEE A — T —B L~ v
FRELGEEMT AT TETH D,
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5. BEEER

(1) NV UFRRERZERICONT

ALY KRBT AL D R R DS B XA T
30 Z31F ¥ DIEEEZ & % Vikki Campus PUICALE LTV 5,
BETLZARAORFFILIT 0T > FENTIEFRKREE T
LDz L THDHN, ME, 20 LFREDOZEAENITV-TL
HEDZ ETHol=, £72, BHA—D—I3BEETHR

DAEFEEL LB THMOFEELRAT 271’ H Y,

KM E LTI EEEFF> TS L) ThoTo,

FEERCR TIE, FEOBIEOMEBRER S 21T
B, HAREWN & FRERICEEN 2N TR TWAD L5
THoT7,

(2) BX=%1E

AR DY — X Th o7z, LU FICH MO
HIZOWT, WA RIERTH 238N T %,

YEMINE, R, /W&, &— &, T4, FT¥*x, *
YIUAIRET, FZx vy T U= A ITEMITE LTE
HIZZH S, BOEMiE b En 720, IAJRE L CEHEE
LD ThoTl, MERLTHDN, FTICELR
STKIBYO N TELDT, PR LE L COMREMEIIX
HELDOZEThHoTz,

KBBALDRHEATE Y, P TH Z D 30 < BV OFHE
AR BB 10 H2D 30 BRRREE T L T b & D
e Thotle, 77U EBRITRVWITHEI=AT 4Ly
DNZONThH, BENMEN T, BFELRBRIICEHEZ e
LTWbEnZLtThHoT,

Wi A —H—Td D SAMPO tED a2 XA U HBEH 11
A, EANTRS Z20ge s LT, e Bbh s
MEETREBONTIEY, BURIEMIRER 72 & Hii 2310
RCERWEEIERNEDZ L ThoT,

(3) MEBFLUARBEIRILF—

RO EEY 10 ha 22 2 HMEFTAT 5 RF IS
L7, HREF v 7 b L2 DBEFTHMATRET,
SHIZEAL THEMTHDIERITOWNT, Wity
WTH DML FITHRIT Do

BENKEERAZ AR TEHERE LT, 2
R TRV ERH L BREOHIEDRHR I TVND Z
Ll blc, FRTIORTLIC NI 7 ZITHEH
THEyF AL EIBB L BRWEN ETFHET N5,

FE SR T XD ISARM IR T i S — & H
O, -2 AR S RICT y a7 H LDk
Tholz, D AA—TEEMETH D08, Kkl S eV FEM
LD ETh D, WEEFTURECHEBEDTR ) b AR
R ATV, BREHCAW TV 5, 7228, #idl n®T
40 22— BRETH o7z, IR OB R TF » 713 EIC
FHRSFRICIRIE L TV 5,

F£7-, FIJHIZB LT Fredrik Ek & (ProAgria-SLF) 7»
HiE, e LTHEL TWAar T RMoREF v 7
HACIEESC AVEORE T~ T BIEI T AITX

D ETT AYUGE T EIZOWT, A2, AT
WZBA L TUTIE R 7 o L Z bbb ilifa 7e & & o 7223,
EFRT 50 km LEFRESETH B o7, XA A ADOH
ZAEFIE, @WEhERE T 72 DIV 7Rl A3 L B
ThdLBEZALNDLD, BETORESRETHIE, L
FLOBEHEO X HICAENLY AT AL ATREE OIS %
ZF 7o, —INCARE T AUz O\ TIE, RBEFMH, FT
B HERETHDLEDZETHo T,

6. F&OH
BT E L E AT, 4%, BARENTHRMRG L

WHIHIZOWTE LD D,

(1) T4—Bror P HP I HOWT
B2 #EH IRV L S5 Th Y, = v HP 2 F)

U 78z 1B 0 BAFE FIREME IS DWW THERR T 5,
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i, OB RN DR T Do

(3) KEF 7 DRAFAEE
NI BT H T A N E L TORERBST v 1D
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B A O 2 2L I EAEE O K RHUZ ST H T 2,
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