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Establishment of a Power Farming System in an Upland Field Converted from
Paddy Field (Part 1)

- Green soybean growth and yields in an upland field for the first year after converted from paddy field-
Mai SATO* * Dai TANABE* * - Mitsuhiko KATAHIRA* * = Motoyasu NATSUGA * *

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 green soybean as crop. We investigated soil physical properties, work capabilities of

rotary tilling and ridge-making implements, and green soybean 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 green soybean cultivar “Yuagari-musume”

was seeded on May 14, 2015. We investigated soil physical properties (saturated hydraulic conductivity, plastic limit, pF1.8 moisture

weight percentage and upland index), work accuracy (theoretical work rate, pulverizing rate and ridge shape) and green soybean growth

and yields. Open ditch and mole drain in gray lowland soil gave a certain amount of improvement for the soil physical properties. Both

fields had high pulverizing rate and good soil moisture weight percentage at the plastic limit with up-cut rotary tilling. However,

the mole drain may give adverse effect in the low rain fall years since it may drain out the water from the converted rice fields.

[Keywords] paddy-upland rotation, open field vegetable, green soybean, soil physical properties, power farming system
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Fuel consumption of agricultural machines on paddy fields (Part 1)

- Working properties of head-feeding combine -
Shinsuke KONNO* + Mitsuhiko KATAHIRA** + Motoyasu NATSUGA**

Abstract
Recently, Japanese rice-growing farmers face difficult conditions and decreasing market prices of rice. The Shonai area of Yamagata prefecture, which has
many medium scale cultivated fields, is among Japan’s largest rice cultivation areas. Few reports have described studies of fuel consumption of agricultural
machines, including head-feeding combines, in medium scale fields near the Sea of Japan. This study investigated working properties and fuel consumption
associated with harvesting paddy rice. The objectives of this study are to decrease fuel consumption, to improve working efficiency, and to increase farmer
income by reducing the variable costs of rice production. All tests used head-feeding combines (H064G; Iseki Co. Ltd., at Takasaka farm / HO66G; Iseki Co.
Ltd., at Akita Agricultural Experiment Station) at the University Farm, Faculty of Agriculture, Yamagata University (Takasaka Farm) and Akita Agricultural
Experiment Station during September—October, 2014. We investigated work conditions, fuel consumption, and the traveling locus using a GPS logger (GPS
Trip Recorder 747 Pro; Transystems Inc./ WBT-202; Wintec). The fuel consumption was measured using the top-fill method. Working time, working distance,
and working capacity were calculated using the working locus. Fuel consumption at Takasaka Farm and Akita Agricultural Experiment Station were3.38 and
2.13 L/10 a, respectively. As the number of turns and distance in fields increased, fuel consumption increased. Therefore, working methods that decrease the

number of turns and no-work distance must be introduced to decrease fuel consumption.

[Keyword] combine harvester, fuel consumption, work capacity, paddy rice
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Working Properties of Direct Broadcast Seeding Machine with Puddling Rice
Cultivation

Tomomi OTAKE® + Yusuke HONDA® * Takara ARAKI" * Hiroyuki SHIRATSUCHI ** + Kin-ichi SUGAWARA ***

Mitsuhiko KATAHIRA™ + Motoyasu NATSUGA*

Abstract

Direct seeding of paddy rice is necessary to develop a high-efficiency working system to obtain low-cost and labor saving technology
to match the efficiency of large paddy fields. This study was conducted to increase the spread area of direct seeding to improve
germination rates and work capabilities of broadcast seeding. Therefore, this study investigated seeding properties and work rates of
the developed broadcast seeding machines to establish direct shallow broadcast seeding technology with puddling using non-coated
rice seed. The developed broadcast seeding machine with paddling was composed with tractor, paddy harrow, seeding machine, and
land roller components. Direct broadcast seeding with puddling in the field test showed 0.40 m/s work speed, 1.2 h/10 a work rate,
and 9.1 g/m2 for the amount of seeding. Testing of shallow puddling showed that the center position of the paddy harrow increased
the germination rate by 13.6-26.3 percentage points over those of the other test blocks. Seeding depths of germinated seeds were
2.25 mm on average. For seeding depths of less than 7 mm, no correlation was found for germination rates. The side direction
distribution rate of germination seeds when using a commercial broadcast plate was 16.4% on center positions on average, and 51.1%
with £6-9 cm from the center position, on average. The cross-side distribution rate increased to 9—12 c¢m area for a high-tip setting
of the broadcast plate from the soil surface. These values showed a normal distribution with a peak value at 9—12 cm area.
[Keywords] rice, direct broadcast seeding with puddling, germination rate, seeding property
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Forecast of Rice Blast Disease by Remote Sensing

—Estimation of leaf blast severity with a hyperspectral imaging—
Anzu KIMURA*, Yumiko SUZUKI*, Katsuyuki TANAKA*, Shigeharu MORIYAMA**, Hideo MINAGAWA*

Abstract
The objective of this research is to select the most sensitive wavelengths for the discrimination of the spectral variations of paddy rice
under different leaf blast infection at outdoor pot cultivation. A significant difference of grass length, dry matter amount and number of
tillers was not recognized between the damage of leaf blast infection. On the other hand, a significant difference of SPAD values was
recognized from 130 days after seeding (P < 0.05). Although spectra of three conditions were no significant difference before and after
the blast infection, little difference was observed in the near infrared region after infection. As a result of the evaluation of based on
variation analysis in the spectrum with the blast infection, difference of variation was recognized at 650-700 nm. The change of
physiological characteristics of the paddy rice would cause by occurrence of blast because this region is the absorption band of

chlorophyll. Consequently, it was considered that sensitive wavelength for the discrimination between the damage of leaf blast infection

was the region of 650-700 nm.

[Keywords] rice blast fungus, remote sensing, pot cultivation, spectral analysis.
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Labor Saving Techniques of Welsh Onion Cultivation
Using Fertilizer-Applicator Ditcher (Part 3)
—Influence of Welsh Onion Root and Plant Growth in the Different Soil Physical Properties—
Tomomi OTAKE *, Hayato SHINDO **, Masanori SAITO**,
Mitsuhiko KATAHIRA * Motoyasu NATSUGA *

Abstract

The total Welsh onion cultivation area in Japan is 22,900ha. Welsh onion, a well-known and profitable vegetable,
faces increased production cost in Japan because of high fertilizer and labor costs. Therefore, we developed a
fertilizer-applicator ditcher to conduct labor-saving cultivation. This study investigated the influence of root and
plant growth in the different soil physical properties and chisels in soil. The fertilizer-applicator ditcher had three
chisels which open ditches on the bottom surface and which apply fertilizer. Therefore, we set two experimental
blocks that combined one ditching chisel and two fertilizer chisels. The experimental block A had one fertilizer
chisel only. The experimental block B had a ditching chisel and two fertilizer chisels. After opening a ditch using
the fertilizer-ditcher, we measured the soil hardness at the soil surface and 10 cm under the surface using digital
force gauge. We also measured the root length, root number, and young plant growth approximately 20-30 days
after planting. Soil hardness at 10cm under the surface were 224.6-318.7 N/cm? and 36.7-45.4 N/cm? in the
experimental block A, and 261.4 N/cm?-297.1 N/cm? and 23.6-31.1 N/cm? in the experimental block B, respectively.
Root numbers were 94.5 and 118.3 for the experimental block A, and 174.5 and 126.3 for the experimental block
B, respectively. Plant heights were26.2cm and 30.0cm in the experimental block A, and 25.9cm and 32.5c¢m in the
experimental block B, respectively. Plant weights were 3.8g and 4.8g in the experimental block A, and 5.5g and
5.8g in the experimental block B, respectively. We concluded that the roots of Welsh onion processed with any
chisel in soil had much greater at 10 cm under the surface than in soil surface.

[keywords] Welsh onion, fertilizer-applicator ditcher, chisel, root, soil physical properties, soil hardness
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Development of an European Pear Peeling Machine
Shigehito SATO** Fumio TAKAHASHI**+ Mitsuhiko KATAHIRA*, Motoyasu NATSUGA*

Abstract

Processing of European pear has been heavily depended upon manual labor since its flesh is soft and its shape is irregular. In order to

increase European pear consumption, peeling process has to be mechanize. Therefore, we developed four prototype peeling tools which

have different internal diameter. A prototype peeling tool which has smallest internal diameter (12.48mm) showed peeling time of 114.0 s,

peel loss of 13.6% and juice loss of 4.6%, respectively. A prototype peeling tool which has largest internal diameter (18.04mm) showed

peeling time of 64.0 s, peel loss of 19.5% and juice loss of 2.3% , respectively. Peeling time and juice loss decreased as internal diameter

increased in the prototype peeling tools.

[Keywords] European pear, peeling, preparation

1. W5

) (Pyrus communis)i L= —1 v S SIET U7 EFHEL TS
NIRFUIRORIET, AARTIRILIRE N AFEDM T T
%o LI LEWNOPET S OfERMbRRTS JOUHER Y, Pk 26 4
FEIFZNEH1,520ha(RTHEEE 97%), 24, 4006(RTEEL 90%) TH 0, 44
BT HEmCHD Y,

PET UEPERAAER - I D123, RO TR N TH®ERT
DOIEEEZ BTN D 5, TN E LTIV 2 =A% A,
iy BTN T STV, UL, FEF AT
DS, IR —Tal2b, NIRRT e XN TAE
HETITON QN D, D1, T & CIHEEREEE O <0
FEH, PIAMELL STRY, 22X MEOEKII /2> THDH(5E
1),

Beip 2 | FRFEOB RO TN BRI 8 .
252 128, BEARTRO—>TH D, BHETHA e X 13
BT TS, BWRETITO WD, 7l ) %
WAL T E BRI TR AMEN S —)5C, HKka3E pH
1272 %, ALFHIIESRELR E(COD)SRE L 725, A& B3N
T 5708, BERAOARDPIRENWE SND, Tz, 78R E V-3
RFEMEFATRE L VBN G- 2 HEMTEAR 7508, KRD%
NS BORRTFN T NB LT 520 a A M & en? Y,
FEOTHRIC & 2 e 1o T & i U CHRIED VD2 =,
AIATAFHRERRIBIARTNThFE L E &b, 2070,
THES CIIEREE A ORI & (K= 2 MEZ[ANTC, ML o
JEeE TR DEEDE

BT CRed e & 24T 5 BRO MBI IR 2 kIO
o IR
o PRSI A TF v A==V T

(T997-8555 LI R0 ] T £ BEMT 1-23)
(T997-0033 [ LITRZ VB ] 7 SR T 8-27)

ELmADLETHD, —fFIINT, BIRCIFEOMRIR T e X 2%
{7 A SREZAE S TR I T T D, M K D RzdexlE
R AN TN 2 &7 HIEET 508, Ao R34 5 8
PEDMERNT= 8D, TBINZNIND 8 DB E i % R A 2 L Hil> C
LEHY, Nafliol-fdeZ Tl X8z Sgenoiide
THATH & TRHEMO AR RIEENE L TR E N TE 5
7o, REIR E~ORIFANZNT,

AR, TS OIS L IR RO, FERIyTe
R LR AP IR e X EREATEL, FOFEMMEZTHN L 7=,

2. MBIk
(1) Bt
AERIIPIR bIUTT TR SN2 T - 7 T o R %, R 2°C

THE 1 ML TOEF v ORE (LFEH)
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M1 RIEREeE A (Ee0, © 6, @)

2 AAfERE e & AR
kA TR AR AT

THRIELTZ=DOBIC 20C TIBAS B TREE LA X b OZEH L
7o T 0 77 L RITHARICIT HHSETEEOK) 64.8%) AL DSk
R CH Y, oodnE S iR L C, SN ERE TR MY
DEFEDSHD LS TR E AT D209, MiitfEL 0 Sk
&L, 207280, T - 7T U ATERANKUETOR T,
XETDHIENTEIUSL, HEF O BIGHTRETSH D,

Q) AR

FRYERREIA 1 IR T LR RS 4 FREA(PVES 1248, 1336,
1535, 18.04mm, FRO/NSVIINSIAICD, @, @, @LT25)%
PR L CENENERER AT, e TR bl D bOEMaT Lz,
AR E LTzt e & g UL, HEF T oMM » Tz Te< 2 &M
TE D &) WM CEmIC/ADTNTHD (K 2), REOHE
VIR A IR I LY Tl 2 & TITH, 70, AR(E
FREUIE IR O L T MEZ BB L CNE ANRD T, FT-,
SR E L CTHlRO B~ — ( FC-09, SUNCRAFT ) ZfH L7,

() gk
Fete& IR, BIEE T TR IoRIETH R AURICE ZTp 0 T<
PR CUTRER 1 EIER, X3) ERMERELNEEADONTT - 7T
VATFER3 AR L CHEE L, B—4 ClElfis S 870 Hidl e B4
ALY CTTROE AT 38R CUNRER2 LEFR, X14) o2 F
EAToTz, 70k, FER 2 IR ERRE OB LA AR E L T To7o b
Thod,

B4 FER2 (B—HEHAGA)

Redex 54T O AN RIEEE ()% 7 ¥ X VR ClIE Uiz, ROmE
S (N) TS - ARES - RIS AERC Lo CERS 20 %7
I H7OBER (777 Y% —F& 3mm, FR-5120, LUTRON
ELECTRONIC ENTERPRISE CO.) CHlliE L7z, F7z, BEOENL
\Z L AL AR D720, JEEH LIAEDS 90° 976 L=
TRETSO R FKi a2 T A 7 UV L L, FAOIE S (Ib) &5
(77 > —F 8mm, FT011, ITALTEST) ClHlE L7z, 7+ 77>
ADRLeE VT FRROTE EAT 715, 4 TRHORIER T e E ik
ETIROE—7 —T(T0, 1EERORIE I T OB, T
FOESmm) 2Rz, 728, T—4% CllzS 2B InEEE
LESE LT, BHED FEE TEETA T2 5 X 51l 1)
D& LTS3 2 e AWV 725 L DI AT TIND
B RA RN LTz, RO EFBRMERICE LI E A by 7T 4
FCEHAIL, 3KIELT,

@) MERERHE

PERERM TR e & I Z B U7 (s), Fede & 3R(%), SRtoOERIC
DRI A%), T EDIES Tiote, K&, Fito
BRI DR AQ)FLL FO() E Q=B HEH Lz,

Rt & (%) = }f—VVVVl x100 (1)

REOEEITH 2591 A (%)

_ FW,—(FW,+PW)
- FW,

x 100 )



P - it - hF - R

CPEF U R EE OB 31

PW : ©elJ7- LD (), FWI : e XRIOIIEZDOE By(g), FW: :
Pt e E B OREEDE B9 AT

RIS OMMRORZ T SR ORI - X 2 R Ok
EIZ D7, HRETHm RFEORERT T <, BREAEH L,
FHII L7 &) DR Lt & 3R & Jytm A 3B o)
fEZ, Tukey 5T IthlEO BN AT o7,

3. KEREEBR

(1) HEARIFEDIREE

TG L T2 - 7T ADFREHE TFAFE T 2.41~3.05N,
TREHST2.71~2.92N, RIEHT296~32IN &7 0, HNLOE S
B &2 ORI B2 T, FAORE S 335 1 T3.030b,
FBR2 T3.07b £ 7220, R ER 1 &2 OMICHEEENH-TZ (3] .

=1 REoms & FROM S

B OES(N)
K188 B gy FACESL)
sHER1 3.05(1.004) n.s. 2.92(0.833) n.s. 3.21(0.109) n.s. 3.03(0.592) *
SHER2 2.41(1.125) n.s. 2.71(0.868) n.s. 2.96(1.056) n.s. 3.17(0.555) *
HEIRIEERE SR
« BHEMICEEEDY ns: AEEHL

Q) FRAERREOMAERHM

1) Bete& |84 B

AR | TR E TR ER D B8O, @& LTO),
@3 23.0~50.0s AEIEfE SN (#2), BT & aEITRN
REWNEERLTe XD DN 72 DA -7, Ziudak
VR R R EFIMCHET AR E < 725 2 LR V2 5,

PR (IR 1 & RO D03, A EZEN 7201 (#3),
R 2 TIEREEAT O RNCRFED L FEYINIEE LT 728, i
B 1 &l U CUImE ) DR AR R A LA Z L8 T
T2 EDERTH D,

22 e MRERHmAERE G 1 - Rl L AREEHR)
A4 L (s) ROEE%)  BAORG%)  ROEE(mm)
O} 114.0(18.33) b 13.6(1.38) ab 4 6(0.68) bc 1.44(0.558) b
@) 107.7(6.69) b 11.4(095)a  3.2(0.71) be 1.44(0.483) b
® 84.7(8.14)a  15.1(1.35) abc 25(1.12) ¢ 2.09(0.684) ¢
@ 64.0(458)a  19.5(048)d  2.3(0.69) ¢ 3.09(0.995) d
E—5— 62.7(15.04) a 95(094)a  0.6(057) a 1.01(0.196) a

*ERDTNIFAYMAISKETHEEHY
HENRIGEEREETT

#*3 e EVEREHIERER GUR 2 « B—# i)

B4 L (s) ROEE®)  EA0RG%)  ROEE(mm)
® 18.08(1539)a  12.7(632)a  3.7(2.19)a 1.13(0417) b
) 18.18(0.609) a  17.1(265)a  29(0.12) a 1.49(0.735) be
® 1444(2317)a  20.6(553)a  1.2(0.62) a 1.70(0.607) ¢
@ 13.73(2208) a  23.9(260)a  1.5(043)a 2.84(1.18) d
E—5— 1447(4.745) a  16.4(260)a  05(0.45) a 0.59(0.164) a
*ERDT N ITAYMEISEKETHEEHY
HENRGEEREETT

2) Pt REFn A
BdeZ H IR &2 & BITEAVINSWERRIE &/ & < e HfHIm

W7z (32, 3), k1 CIIBRE@D 114% & i BORERE
RUTz, ZAUTER VIR E B0 L REOREI =N 6o T
72T D, £z, FER2 IR AFIH U ORI RO Z #I< B
WINZ D058 1 K0 /NS ho7=728, 3R 1 & Folge L CReEE
DFENPINEL TpoT7,

Lo & ZIRO/NZVEREDIT ) TS L Tpo 7o, Fatr A
B9 DA B T2, 7R 1 TIIRARTe & (TBE L CREIS LTl
WA S 7, BEOYIRD HRlEaR R A 75 LiIABSS T 7)o
7R 2 LR 0 R r AL L e o T, ERE ORI 21T
TR E—T— L il L TR Z e b7e TE D L) IceE
THMED DD,

3) HORES

FEE L ROESIE, #ER1 - 2 EHICERED, @00, @kt
#: LT 021~1.65mm %b VERATR LT, BROKRE VG ERE T
FTR LT LA, REOIE RN T ERELTLE
D728, HEELIZEAEL 7oz, SRR CIIADADFAESH
DY BRIV THIRGT L, WA T 208D 5,

4) FAIEREITH AR AT HT

MRERHIRAER Tl COEB THRO B — 7 —2 M b=
FEsA R Uz, BERIZIINE ATV o, BT — Lk
SHMADIZL L, REITHT R NPRE L IpoTz,

£z, HEBORFEIE—T— Ll UG ERE A L2
D CHREDFAENHL Ip T, BEREITHIRE— 7 — LV H2R5E
VRN % 728, FMEHRRD B Al S e 2 & AR
ENZ D, RIERREITAAICRE A R Z L | D L 5 Zede X T
L2, BRAREICHROEN TE, & BosMn e —7—X
DHERETH-72 (M5, 6),

AYERRITHBR 1| O5A, a7 B CHER L b idex %
L7272t & T LNV o 1oy, iR 2 CHERE O LAEL
7o T (X 7). W 2 (IR R ERR L A IR T LY T C
BT, REROWFHIHIETE 2072 Z EBNFINTH 5, #E
PREL L [RnA A A ) DITIEREDMMIZI > TR A1 T2 5

X5 FERREIC K DRI RFEOIME GUBR 1)
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7 AYERRIC K DHBIRFEDOIMEL (R 2)

8 W2 COREDEL

BT DB D, £, R 2 CIERFED FECEHE 3 AT
Fi4~Z & CEE L2720, IBSSELSE B2 Tao 7= I Clalisb)
VEPR R B AR LY T CRAMMES L TEMRIT T2eiid
L ENDoTe (A 8), AREAIEET DICITRIEORHEHIE
(ZOWT BRI D D,

4, HE

(1) FVEREI IR DI DI ZER ELA S TE & Bl g2 A BRSO
FEORE SICL - TR & ROMER A AL 52 D,

(2) PEREI IR e X IR U GREEZMFEAIND Y, TN
U SHT720, AR HE AT D 2 & TREH YD /1%
WOTUENSH D, E7z, FREREHECOMRBD I INEROE D
L RREANRSE & Bl 2 AT OR & SBHET 5,

(3) [EHEAORIFIERT e X )N DR A NG 5725, FITR
IR T e &S TES, B AR LT, ARIHEHE SIS Lz
WS OBEEDIVECH D,

(4) T+ 75 RIBEREEGUNT L > TRAERE ZFEAVE U Tz
ToX TR 5.2 D728, B7R DI CORZT e & OMRERHN) S ZE
Th s,

B3

AW FEhET 21720, LR A v 2 —DLH
EH, WHEEERICE AR I2 W20, Z 2SR L CRG
DEHEFRT,

BEITR
1) EMUKEER, 2015.
http:/www.maff.go.jp/j/tokei/kouhyowsakumotu/sakkyou_kazyu/pdf/syuk
aku_senasi_14.pdf; Accessed Oct. 12,2015.
2) Li, X, Pan, Z., Atungulu G.G., Wood, D., McHugh, T., 2014. Peeling
mechanism of tomato under infrared heating: Peel loosening and cracking.
Journal of Food Engineering 128, 79-87.
3) Floros, J.D., Chinman, M.S., 1990. Diffusion phenomena during
chemical (NaOH) peeling of tomatoes. Jouunal of Food Science 55(2),
552-553.
4) Wongsa-Ngasri, P, 2004. Ohmic heating of biomaterial: Peeling and
effects of rotating electric field. Ph.D. thesis, The Ohio State University.
5) Emdi, B., Kosse, V., Yarlagadda, PK.D.V., 2007. Abrasive peeling of
pumpkin. Journal of Food Engineering 79, 647-656.
6) Emdi, B., Abbaspour-Fard, M.H., Yarlagadda, PK.D.V., 2008.
Mechanical peeling of pumpkins. Part 1: Using an abrasive-cutter brush.
Journal of Food Engineering 89, 446-452.
7) Emadi, B., Yarlagadda, PK.D.V., 2006. Peeling pumpkin using rotary
cutter. Proceedings 2nd Global Congress on Manufacturing and
Management, Santos, Brazil. 114-118.
QMUK 2015.
http://www.e-stat.go.jp/SG1/estat/List.do?1id=000001129267. Accessed
Oct. 14,2015.
9) LIRS, 2000. SUSE=AER 9 VETET T, 4546.
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Purification of rapeseed grain and oil quality

-Development of a DIY screening machine-

Hitoshi Kato, Genta Kanai

[F—U—F] F2x, @i, Ei

1. FCHIC

KEAEE, KEMENIERNRMEE S F— 2 LR DA
FH R FER ORI E MR TEET LD, ~
XU R, WREE, B, BRSO AR S, — 5T,
ERNTEESNS T Z R0%, EFERNDRL, HIHPEY
REL LTORFETH D, EHEEEH, Bk ok
RoOMB 2T, BRRcftsns, TETIE, flziE=%
ARNTR=DoF Y =T FA NSRS =T — RA A )b
RE, MEEFIZITV DO TR, BERSCEs 2 & &R
ki & 32 L5 RBEORHMmLRE, HEshTWwd
WED D, FTH RMITE W TS EWNAEFEORA O a2 7%
L7 DR, 224 - AMEMOMBEEICAZR DY, H5
TIEHD LoD, EREFEm s LTRSS TG Y, —
AR T 2 R TR LSRG - BRI T oA CHE T & ~
AT SN 503, FEIMEZICHERSE DR EZIThie WiEaIx,
T A O ER BIRE FE AN I O SR AT A O SV IC K &
WET L, O, ARMEORENLRWERZECTHD
ERb 22 EVEICE L C, REVKRICHERIIWE NS D 2 L
HMHNTED2, BN L DRENEETH D,
T2 X OBBN OV TOREITITREH L 3B
EHOWEEREEORREED BNd DA, BTN 60 kg/h
EHERBIELS, Fz, T RMOBEFIA R STV
WV, FETe, BRHTEIE R KOk E M e Es R B A s
B & IOV ToOHRED & & Rl E O R E AT
STWaRW, £/, FEBLOKEH~V M&EBIEIZ LD
R L EIZOW T OGS T, EARERIC OV TR
SR R=Y (G AVANTAN
FIC, T CHERRICT X R ®EB AT O BRICEE L e
LEBIEEEOME L S 2 M EOn E2 BHIZ T 3
miﬁ_%bt%@mﬁ%ﬁ B R BRI DV TR
FHU7Z, PARAIZR A BR & L C JIS B O RS vERG, s
RITHLE A i@%%@&L% W RSE T, R o
bR 2 AR5 0 TlaZe <, MSICHERE RS T2
FHE A & Tz,

2. MHEBLUAE

(1) fHEk

R LT RIFTIVRTTH D, F7 VR ITEN
MR AL B M v 4 — I CHERE N F 7L a—
fE (LY U, K vy ) L— k) ThY, LA
VERTONLA L L AU — T IS IT W IR T, S a
J L— b OEERIC X Bl o sk & LToFRI A b
ARERFE CH D, T VAR NI B 22 BT ok
FICHE L TRBY, ENTOAEEILRIZH DN D,
SRR TR e R PR G s L QYR ZE S TR S
T2 22BN A AT TINHE L 721, K5y 9 %E T
HfR S CREBRICHER LTz, &R Bo M sl o &2 %
1R,

x1 EAHBRESEMH

FURHEEZE il
B | T VAR (2010), s | EEERG,
1 PR B (KRS | kiR
XA B WTH)
B | T VAT (2012), W | Rz AT g R R,
2 BAPK B (BRI | SRR s R
WE | T URY (2012), i | @EarHLE] R,
3 TR (LA T 8% R T8 I A
B | FT VR (2012), FEFE | @EEETHDER
4 JHELS (BEAT) (F—4mL),
Bz 5% R SR A R
e | FTURY (2012), BE | EEERTHE
5 JE LS (R RAEEN) | (F—F L),
Bz 8% K s A

(2) FH RO

B R\ SEIC K 2 B RBALER L3k 1ICo 0 T
FABIX 1.4, 1.7, 2.0, 2.4 mm ® JIS HEEESL LN T
A S D WIEE 9 (AS200, Retsch) 12Xk % =kTiE
ok GEE HOWE 1.5mm, HRE DM 143) 24T-72, &

Y RIS A
Y BRI

WRIEEsAE  TREIEREIIEE 2 —
WFICHERE LM R v & — S5 TR T

E RS N ]
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e L7z 2 E i opr k2 8P (S100-200, H K
) ICCEREL, JEEMINE AR (EEMASFEB A L
THZMaERlR L, Bz EiE (IS0 660:2009) (2
WU CTHEIE Lz, 7o, EBRIXAMMONEDOLUET, fH
DEVIE EHOBRE N EIT LEERLIELTHnDHZ &%
ATIEEECd 5, CODEX O (crude oil) TIL 4.0, HA
FEAEASE OB TIZ 2.0 D EEE L ShTWn5,

(3) HzfEATHLSE R SR

IR LHER OB 2, 3120V TELRATHLERIR
BREAT o 72, BN TR &g (SV-3, ~E¥7—) %
Wiz, 7RIV RS RKMDERET 7012, M%7
Ay a0 AT L4 (BHE 2.8 mm, $££0.8
mm, BRI 60.8%) (CAHE LT, HiRIT N7 N ABEEET
frvy, BERRERE T 700 ke/h FREECTH o 72, BBIATAM KL
e DY), #8 N OT-FEEEELL, K534 10 g hi-105 C
-24 h ECHE Lz, @AFIHE, T oFFEIc 20Tk
PRI GEEURTE 40 °C) 12T/KS 9 WL & TRl
SWth, JEHEAB L T & il Z Bk L gl o HIE %
177,

(4) VB ERNIGER

TN TR, WIRATHLEERI L, KA 9 %R E T
WX 2, 3, 4120V CHIR RS IR IR A 1T
STz, BHNITRE L7 B o@BIgS AL,
AL, BRIV RERE - KM 72 80Kk
MM ERET D EBE, R LV /NS WHEERE -,
BER (ERESNZET2Y) , ZKHmEbrET 5
TEO_EOLSDZWhrbHERIND, EBEITAR
¢ 2.5 mm, B> F 4.0 mm, BHIFLE 35.4 %D M FLN
VFU T RAENT, AS D WVIEAX 0.2 m® (W400
mm, L500mm) , FEIZAY v MiE 1.5mm, £ & 23.0
mm, PHALE 28.0 ¥ORMALD NN F T A Z LT,
HR 5D WEMIL 0.4 m* (W450 mm, L890 mm) T H
5, FEOMEAAIT6° , FTEOBEAMAILT T
ETL, MELbz7—XKOE RN T L —4
(FPLF-18-M, # LA TJ A v X —A—3+ 3 ) [T
B # 750z, EEN ) 100N TIRE S w72, I FIE
W TAT VY, HERSEEE 1T 100~250 kg/h B2 B2 T » 7=,
BBIATA R, BBIZER, TERETOMEZZEZNE
AVEH A L TF 2 Ml aER L, BfoflE %17

> 77,

3. BRBLUER

(1) F& RO

SRR DOFER A B 1123, HERA BRI EOE®R Y, W
BHORBITH Y, FHEDBIGITIRERILTO0.5 % TH
ST, FEIZOWTIE, 1.4 mm KWL 1.4% 1.4~1.7 mm
1213.6%, 1.7~2.0mm!Z 78.1%, 2.0~2.4mm 2 6.3 %,
2.4 mm PLEIZ 0.0 %Ik Iiviz, kS 73248
EZLEZA, L7 m BLEICHEERITMES, 1.7 o A

WCHERIA B Sh, BFIT 104 mm ARTICITRER 3% <
TRy g

FHEIZHDOWTIL 1.7 mm RWHIZ 0.0 %, 1.7~2.0 mm |Z
0.1% 2.0~2.4mmi(Z0.3% 2.4 mmZLlEIZ0.2 %%
S ATz, FEEENE ORE Th o 7z7cD, MWD
HRREEN TV B X b, BERICRETE Ao
7o (&) O— oA X VTV IATTA, BT AT
Y RUEOHERE AL TH o T,

RS T T D BAERR U Tz T & 3 o FE A
ERFEEK 21T, Sikaio % x il o 3.3
mgKOH/g T&H D DI L, 1.4 mm K2 SIERRL L 72T # %
HOWRNIE 56.9 mgKOH/g & @VME, 1.4~1.7 mm T 4.1
mgKOH/g, 1.7~2.0mm T 1.7 mgKOH/g, 2.0~2.4mm C 2.1
mgKOH/g Z 7R L7z, 1.4 mm A O 1 FE2s HAERL L7z ) & %
HWOBRMAENOIFEE LETERZLLEEND &N
FINEEZEZ NS, 72, 1L.4~1.7 mm OFRMAER NI &
LEREGROFELEZ NS,

RIS O B A BB TOX S 7zl o
Al F AR 2. 0 mgKOH/g LA F & 7= 3 7= 12id, iz L5
SHDFK E AR DR ABRET OIHNERD D,

100

80+ =

60+

40+

EEEE [%]

20

0 1

~1.40 140~170 1.70~200 2.00~2.36 236~

BHREE[mm]
M1 F2roHARERGH1)

100

80+

56.9
60

40

EE&fm [-]

204
41 17 2.1

0 — o
-14  14-1.7 1.7-2.0 2.0-2.36 2.36-

BREZE [mm] EOEFHSDEIEH
2 DREDFTZ R HMOERE GUE 1)
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(2) HoMERTHER DR MRETHZ LTI RMOBMAKR TS5 Z ERHAL
BB 2 X 3R, HRRNER AT O 2 &ic K mERoT,

v, BB 2 TIRENENI R MRS (EEE) 31 % ThH (3) WLlRpE R s 3R

ST, BN XD ORHMED D 98 %3 BRI S i, KW E BB R EZK 4R~ T, ZEEiO LB TIIER

& (EEE) 0.7 %Lrolo, WE3 TIHFMEMEIE 8% 2.5mm L EORMEDAERE S, FER, A2V 77

D 19 $OIHE DR E S h, MR ITIX KD E S AT TARH T ATy RUDH72 &C, B BHI R

L7 %kipole, ZZTORMMIZITZE, KiENELE LB (EERE) 1.0~2.5%Th-o7-, FETIHEILS

FEIEIKG T, BB 2 OFREW KRS T4 %, B3 T % mm DA T ORHE D3RS S AL, FHAUTR SO E R L 7 B 05k

Thole, TNHLORMYERETHZ LICLY, BEI% ROKIPR D /N E T RRL, MERRET-72 &°C, BB BHIX

DKL 2 TIL 39 %25 32 %, 73 TiX 33 % HERELE (EER) 7.2~14.7 % ThoT-,

532 %BETIKF L, TEBRIZETELEBIZEAERDONRAN-T2, £z
kb2, B S MM LT ¥ X MOBMZ2NE Lz,  FETES T ATy RUBRRMICERE SN, RO~

ZORER, WE2 TIEEAIATOMAY 1.09 mgKOH/g Th 2 KM ORANEIA B E R (EHEE) TO0.1 %L FTho

D%k LERIFE OliE 0. 95 mgKOH/g 12, #kF3 TIkigp 77

RTOIMAY 1. 61 mgkOH/g T 5 DITxh L% DI 1. 22

mgKOH/g & FAVEFVERAMIFAR T Uz, REFE 7 IXERih 23 100
VAR, KRR TIRERIC K 0 SR, FRIC B BRI —
FET AR L RA LT LE o oMl E <, BIKT oA
A& b bICRIE bR E SR E SRS, pa _
[+ 5+RET % Ml 55 # 607 =
1 — = =
2 40 —
i 801 ; —
i B 201 =
60 = ’W
B 90 sHME £ AEN EEA
BRET  OBAE OBRE BRE 4 HREHEERNHBRER EH2, 3, 4)
BHEKBES 4 ASHEREBEIERES
(a)  SEIBATALRAI SRR BB, BT AT RPN TIRRE R T 5 R Ik
) W DA, REIGEN% O SRR E LT B =
EMBLLONDEIICHEEICLIRELELLS, £/, K
o BRLT T % = &b KT AL M BAIIC & 54k

BIHEEL, D7, THFLIRIDKRERKMDE L
T, LEEHICEVBRET D ZEBRIRNENZ D,

BBV FE 1X, AR TR E M Lo 72 DI KD I
ELTELOD, RKRHEMES 31 %DiE2 T 250 kg/h, 5K
05- HEEIA D 8 % & ki alkk 3, 412801 TH 160
kg/h Thoc, 72k, U HAICE D285 TH 55t
HY N K D AR (HAG 3 200~300 kg/h, 3 [Al3# L)

E&{f g/ g]

BRIET &R ERIRT  BUE 1%, FEEOMBRESIE 60~100 kg/h EHELRIN D0,
AMEKEEE FAREREMRERES ARRD T BRERITFE N EEZ DN D,

(b) FZIRATAEZER & BLffh BERIET O I 2 2 EE L BB D F BRI B AR L
B3 HHEMNEEME G2, 3) feF 2 X WOEEMZ X 6 1277, 2T, Tl AL 13T

B> F & i, T By (3B BB REE Sk 0 - & i
LUE XY RoiRain@ilg, smko oMM zRET DL Thod, £7z, M6 (a) (ZHEBRATHEN 2T T
THIRDRZ W LS, S E L TRMET 250K Ba, (b) [ JMT-o1HEeTH D, WwRATHIENIZ LY,
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HEL2 (BRIED) 2oV, WA, B & B ERMMAMK T L
TEY, #BF3 (FA) ITBWTHIMA, B & bR
KL, WEOMENRBD ST, W% ORI O
TIE, FEEATHIEB 21T D2 > 1250 bt 2854 b IF
KRICERREHZ DWW CRBIE T T & R IO BR Al 23K il &
720, BN LV E DR BN b, FLgET RS
Bl7e L, ML 7 L &R bR RN AT 72 b 0
45 &, B2 TIXEMiA 0.6 mgKOH/g, #EF3 T
12 0.8 mgKOH/g IR F &® 25 Z &EA3HkT=,

A IR AEE AT

2 B ELIRRAAERE
1.5
1
0.5
A B A B
B FA

(a) EZIERTARER L

1.5

E&l [mg/g]

0.5

#A B A EB  GBA BB A B
BHE SN AEN =miBF

(b) BZIRBIAEZERIH Y
M5 FIRBAENICKHBEMI-DONT (BA#2, 3 4, 5)

4. FHE

JIS MRS ER I X DULHERL T & 1oy #bek B, oo v b i
2 & D REERETHLRBIGRER, o F A X & D HIER
b BN iR R BRI B X OVERE I O A E (2
Lo, UToOmMmAEZHT-,

1) Wolg, FEESENIH% O EIS 0.5 % DiEHI DWW T,
JIS HIRERIC & A0 MakBRo D, 1.4 mm LRI ISR o
EWVBERIA SR END 2 ERH SN o T, I
ABNVTUIATTA, HTA) T K78 OMEE T
MHLTH- T,

2) BBIE 2.8 mm lZUaE Lmb itz vy, (e 700

kg/h CHZIRATHLIER Z 1T\, @K OFHEY) T o 5 5D
RIZL-T, BERIFIETKDE 1~T %IRTFTIHELZ &N
TEz, Fiz, BN X VR LT ORAR 2 BrET
52 & T EABHIBM AR TS 2 R TE L,

3) HEVEERIC L 0 A 100~250 kg/h TR 5
ATV, FEEHZ DWW TR LT & R Il O Rl AN Ml
Llpodz, 7k, WIEATRR]BITORD - G & T
% &, R T4 0. 8 mgKOH/g & F &5 = &R HIk7-,

5| AxCHk

1) AHIEE, 2011, 723 « T2 X MORH L RN 5
WA, H2E ROMOHRE - HELEHE, Koftma
FEML, RIgRtE, FEHMFIRAE, 50.

2) BRATLER, 3 5L, EIRE, (IEFEH, 1981. MG
FIMOEALZE EEIZ OV, b, 31(1), 39-46
3) R, K, RPI9L—, Pk RER, 2006, 78
BRI & ~v MBI A ] N T2 G ok O Rz
B GEINE, AT SO AT e v F — R

2005,
https://www. naro. affrc. go. jp/project/results/lab
oratory/tarc/2005/tohoku05-13. html

4) SR, rEELL, T, RIRSTER, AR,
SR —, 2010, [RIEAARIZRIEIC L5 )2 % -
b~ U Y OIMEIRE, g, 41 (2), 87-94.

5) @K, 2013. FVEEIES X RXDOU A7 — FF
AN & BN, EPET Z x O BUR & B 5w,
2013.3.13, Wafn%:, AU, BFrpELAMWE, 273-280

6) MR, SFIER, RIFFR, HE—A, HKARH—,
2012, HUJHZEPEICIE L 7o & 1R TR, RO
P RZER G 2 — RO R 2011,
https://www. naro. affrc. go. jp/project/results/lab
oratory/narc/2011/220b0_10_04. html
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Development of the modified diesel generator fed with SVO and WVO

Genta Kanai, Akihisa Nonaka, Hisashi Kowata

[F—U—F] 2%, SVO, BEHIRBE, HTrLF—,

1. [FLC®HIC

T I ORI X, BIMACRREE & L CIEIEE A
SV ATV (FAME) TEHAT 5 FEN—KBITd 223,
HEJRHAS 2 %l (SVO : Straight Vegetable 0i1) & W
LHFRELH D, BRI BM L 80 G, N Y Tld—
REHIZ I3 50 5 t BRI oD & 1 il 28 FEBRICREL & L TR
shTniEt,

EHELIX, T —EBARERAMEREE LT, Y
VNTRBER D IMEN L 2T LI & O E 5 75 8 % i
L, MAHTZ MO T 1 —B/VBRBRIHRBR 21772 5
Too T ORER, EMIN R EEARIT X0 LZEITHR 23 AT RE
ThodEOMAERTND Y, BEEAATIE, ~7
TNFEAEREOFERRKE NN T v 7 LR EEMK TOR
EHER LT, Ny 7o LTERRERMEH TE 5
RCEALOFERND D,

T, AT X R RO T « — B EK A
AV, BWiclids L OIEIa A F v — VB LA E O
TRe UTEMFMT 238417V, HICEM EoORBER
Y2 Z2 HOITHRET L7c, Uk LT, REEHOEHE
PEM T2 2 & &b, B RFERKROERBLH
Wz, —EFEBERSROBERMIZ, ARG DR, B®
it B L OS2 Ea2iE LR, HIERENMEL,
HEFTRETH D LT L7,

2 HEAE

(1) #HARA 7 —0F AR5

B 1 (@IZRT B, HRA T —2RIZ X 55
B EHEGED 2 LT, SMERC AR AR HE T
B AT o 12, B A 7 — BRI, <L
v NRA T — BB R Y 2RI L, XLy FARA
T—H"HAA TR LT DTH S,

YIEET 4 — BN FEH (T3 —8, 7.5KVA), HAR
A Z— (N-220NSB, ATO #), #\zs#agd (FRiEfh), THBR
RLE (EST170SN, 47 pk®d, SR E )« 1.693
kW) 12k vk St TEERELEREE D D N —F — &2 Tk
L, WIS 2T 52 Lz Xk, REoWs|
77 N K o TERHER & R TINEN S 7= 22 3 s e

H e

ZiEiH, mREITOMETH D, IRERLEICH VD IRG
FHARA 7z kv g S, BASHARR CilAZE R &
AT ot ch b, 2B, BEEIBEAEORE THWE
HOTH DN, RRATNZ oV 2y MUPREIE R 2 XL,
T 4V H SRS E TH D,

(2) HoiRpg7E ek

BI1(b) D&EBY NEELFEETHA D BEEAN O
RRACTC, ARFBUNFERS, RSO — I CUuE R ERK (7
vE—87.5kVA) OFIARBRAAT o7z, F & L CRikE
OFEJRELTHAL, a7 Ly —o KR 2ICh
AL, £z, BEEMIEZER (3) OFEFNIEL
72 O, B IL FAME [CE o |, [FVENE &R HE
DEREEW, NIy 7S THALTWZbDOTHD, R
AR L g, IUE L7 b 0w Lo (F
trflaE 7 ) —2 M300) ICTHML7ZZbDTHD,
AIEEILIE I & > 7 LAEM Y v 7 ST, 1m0y B
iR L, X2/ 2fRENs3d 55N Th b,

(3) FIAATF v — R L ) a5

AR OMELZE 1 (o) ICRT, BHGRBR A2 72
o o HEH T, BERMEI & TR E AT 7 —L 0
Y, WAEESIT-> TS, ZOEETIE, AL
BE (V7 ~ e 25 0 o8y B —EDP400SE, —4H
200V) ZBM@SETEY, EHEEICRBATFI— L%
WAL &2 72D OINENER 4y & il - JERET 272 DE—
2= THE S D,

MR BRI & UL DOM250MK (FERS A& 20 KVA
(50 Hz), =y @ 7 ARZ% v2403-K3A) T, Wik~
VUATHIET ATV ARy FlYgGESR » b (Product
No. 82142403-0007) ZHUfHif7-, chiE OMEZE, MEA
TPl O REE %  U) 72 TGN S 2 72D OBREERHE
~OMBEEE O, BE~DEOIRNCHIET D720
DIREE 7 1 V2 DA, BRBHIEES RHE~ O AR & 23 1Y
27122 I KD EIBRITHIET D 72D OREHELE R
TOMNMTH D, WEMEEE, B b 7R ZITK
FH 7o, OB, BRI X OVEREREM O R & %l
12 & 2 iE RS L ONA LS E OB 217V, =D
Sy BERS I OBE RIS X 2B 21T - 72,

i

¥ - BAEEDINRANITEMAE  RALRENITEE > 2 —

T SR ] T
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HARA5— AL g i 1 R1 FEOTEBRSBREE
LKL B FTURY
I fE H 2014/7/14
SVO /W VO B fis BESA R (kg-8%w. b. #ai%) 1529
T — WAy Gow. b.) 13.6
ok (%w. b.) 7.3
(a) #HHRAS—-HAZMEIRHER wr R (h) 6.0
e M (/h) L0
1
?Ejjﬁt‘flﬁ i : %%{Eﬂﬁ () 25
STIRTIN F———N BT SRR (/ke) 13.8
7 T E i BRI (C) 16.5
1 1 R e (9
| o | HARE (C) 29.6
<\Q /7: i PEURE (g/kg) 18.2
i ] IR R (ko) 60
'_>E BT E I ES y
\\ \\ \AE | (ERERORE] / RHORE]) )
i e ! RAKE 1kg 720 HEREEVE (M) 9.8
| i |
1
1 1
e =2 RAS—EEHE
TR
b)  HRBBAREER FNIRE (C) 5221 T16.8
R K 64. 4 80. 0
A : R () (C)
SVo/Wvo Feva AF m— )L B () (C) 53.3 64.2
TG : LA E SRR (C) 25.0  27.3
AN o % T B ERE (CC) 46.5  56.7
RS 1 L N
eSS I (WV0) i R AE HESRE () 30. 3 33.0
(FAME) 14 -4
s &R E (m3/h) 14.0 35.0
CEWALES <X .
FAME EER LA (L/min) 28. 4 29.0
ORI \\ %3 REMEEHEE EABSE)
IX BOMHERE  (kih) 10.2
e F xR (L) 8.0
FAME JpE £l s
i EEREREE SR (L/h) 0.75
P EE S (kW) 0.97
(6) FARFO—LEBILEBEARBRE RAKE1kg B2 EHWHEE (kWh) 0. 05
kB 1kg H720 F 2 2 EE (L) 0. 04

K1 EAfiaEBRME
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B HRBLUEE
(1)%T47%w% SLY LS EN

IR O, % 2 1CHR A T — D iR
%rbtoﬁﬁﬁﬂi B AF (BRI (2 CEE o
R iTol T 2% (7 VARY) 2R, OIHIKS T
13.6% CTH -7, TEakBrILIE IR, E R
1.0%/h, {1 K5y 7.3%, BREHEM & 60 ke (BJEFL 35
kg, AHT74 b, RETV v b, #) Thot, EE
ZEROMBGHEHE (RELOFEED 5 5, o @R %2
[OMBICH P SN2 HE) 1343 % TH-o72,

HARA 7 —0ERBELIEATH Y, FHTITFENIEE
522 °C, 64.4 CORE% 28.4 L/min THHAE L7-, B2
HigelZ T, ALK 20°CREME S 4L, IR 10 °C
FREREMT L7z, HE&5IE 30 CRRE T, i@idEdelc
DNTHRAXICER L, & TRICIE33 CLkiroT,

Bk 1kg 24 VAW T BRBEEAV E1E 9.8 MJ/kg TH -
Tmo XUy MEEIRA T —%& W72/ crdam 2
LDONMENZE 60~65 %, ZDOFRAKEY 0 IRBEREIL 7.8
~11.6 MJ/kg THo7=?, XLy MEEIARA 7 —% A
To/NF R L T D L EZE R~ D INEEER YOS
Do T RERKEY D OB EIZRIE ChH -T2,

3 IHE B LORA T—0ERE L THW T4
ML A O B B A R T, SERINE A 1% 0. 97
kW, F % RiHEE &1L 8. 0L Thot-, hkE 1kg b7
D CIE, B ERE 0.05kWh, & R ER 130,04
LTh-oT,

HARA T —OFRBMRRTIE, TEVA ML —va
ICIEH 50, RHEER, bRk 2 A Icgyi
FREE A TR FEECTh o 7o, BREELARE O I

’Fr’b\ TRV — AT L DBWEFED 2 2 MK

REMEZ R TR 2 1572,

(2)&&%%ﬁ@ﬁﬁﬁ

&ﬁ%%mm$9ﬂ~nﬂfm,é%unﬁ%,%
i 226 L, 74 LA X 2Hg 4R (7 4 L H B
# 1, 74»&@@3Eu,ﬁ% S 161 kWh, &
720 S REFH B R 1. 4 L/h, AR L. OKW Th - 7=,

JEFEPEINC X 5 R & il Z 638 U 7= BEE O 158
DTIIEL T 4 v Z5ED OFEEIT 100~200 FFERIHE A% T
HY, 163 KT A BNLT 4 VX550 OBEERFE &
z 5. [FIULBERMIZERAM EF TR o 7y, 44, =l
S TR A IR VBRI ARSI Lo T, KM AL 0
Sl lilL D EEXLND, Eil7e &I L0 KHAER
FETPDITHOZLICIVHETEDL LEROND ET,
ERAM DT OBRENEBREL GODOEE > TEHEY,
BEE DO OREBR G L I3 R 2 EHAM ThoTeZ &
RARFN LD IEENEEOHIRE LN b oTo Z E NN L
THEZbLND,

BIMEE M & L CiE, B OKRRILERH Tl dh o
T2, BT 4 VA ASHIIISIE TE RS D D FE R

DOREBCEAROEE /2 E, FEIN TV AHIEETHIL
KIGARETHDH LD EThoTo, ZOMRTHE, Ny 7
Ty T ORMBRPFIATE L EIERERFIETHD
LWz, i, SEMMOELRERATZEZ A, B
BENMER2VEBICOWTEBB T TH T2 DD
LThD, 6T, BENEEORRTHRERDO LTI
BEAN TE R o7, EERMANAERVW=T a7 Ly
T ORIES A CE R EH T L E 0EERH Y,
EEONEXT D REAFEICE T T RLF—HKBICE
LA MEBIZOWTHEBER D LD L ThoTz,

x4 HBRBENMIGHBRME

AR JEL IR G

AR R s C RN
(L] [h]  [kWh]
2014. EERI S 3 AE
9~11 226 163 161 (Ve 1, zc#23)

(3) FIAATF v — AR LA ) a5

FIWA T 0 — VA CEEE OER L E LT, R
LOE—F—EFTETH A ~—FREIZ L R ERE
WTATVY, I ALAEEBR AR IR TR AR B & SRR D

HBEHEAS~OBRUEZITHI> L & L,

BEMEZR D T- 0, M 151 TORIEE, HALEMHC T
I~ A To= 7 23l (7 U ARY) 40L TOR
A T o7, WEBOMKR, WA EROBERSE LT
MR < BET D Z Ebny, Bz A7 AR E
HRE1T > 77,

AR R L O OBEE 2 K 4 12797, 2015 42 6 H
KNHREBRABIAA L, 8/30 [C@FEMHFE THLT LY
VEAN, TP FANT A NE DO E T, E
T2, BRBET 4V B ITEEHETOKEL & 200 WefilfE, 7o v ¥
A 400 Kl T 0, EHEL D ITEWD, BEIEET
OERELA Y, EOBREOH AR CThH - 722, W5
WCHEE STV DRIIED 7 o V&2 L did v MR 7
AV EO2TEAW G & bR LT, BT 1 L& AZH
BAITIAEME DB B bR T 7o, MREIRFIC IR EHEE
DME S HEEE D@ VRELS 7 4 V2 iR T D & D,
T4 NEDFED BEDMRENIEIC R E S BT A LB XL
N5,

10 ARTHR 4 » HZRER L7208, BRATF o —LEE
{EFEZEIC S T A U Ch B3, BREME &% 850 L,
FEERIL 1345 kWh (27 L, FHRENEE % 2.2 L/h, T
EJEfT 3.6 kW THHFICIEIE T Th 5, BREHEE R, Ty
BMIZONTIE, ABIZEENH 50, BRI D%
AT 71— L OEFCUHE B CORBEZ 579
ERIIAATH 5, EISABR A L, FEEHOGEIK
TICERET HEIRENETHTETH D,

ek, BUHBME UCiX, BEHEE AW, (EETFIE
IO b oD, FEEMMAERBI DMk E LT
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YE LW S ORFET, HIRRNWeDZ L Th-
Joo Fio, BN LA ISREEIEN TF & LT
RSN TVWAZ LB L L TRBEATE2EETH
LEDZEThoT, 5, B =X FOKREIEE B
FICHIRET B 2 LT, KV AT LAOEAZRE LT 5
WEDR D D,

x5 REAAFO—LEBRECEEBHREHRE

BB RS RE

fEH R K s etk
[L] [h] [kWh]

2015.7 250 108 462 FrlzZp L
8/30 HIEIZZHh

2015. 8 280 116 404 FA,

FANT 4 IVZ,

BT VB

2015.9 200 90 277 BrlzZp L

2015. 10 120 64 202 Brlizp L

BH?2 HRAXFO—LERLEE
4. BE
ST 4 FMFIHOT ¢+ — B L REHREZ AV, B9
BT & ORI A F 1 — LI L3S B O BIR & LA
AT 2 ERRBREITV, UTFTOMREE:,
1) MWAEHT Z FWRAOT 4 — ¥ REMIT, FHARA
T — B L OPFIC LY, RHEE, (LA AE

MR B/ TRE CTH 2 Z & M HEGE S 4,

BRAFEICB T D =R A X — RO AR R S T,
2) BIMEF TOREREEIMEHBR TIX, &5 163 I
M, BERH 226 L, 7 ¢ VX% 4 B], {RIEER 161 kW
FER, WM& PR 1.4 L/h, FHATR
1. O kW OIEERFERG T, W% TR Lz, BB
LD ERAEO T E L TORKEBRLIER SN TE
D, SERBEEEXOAMMIEIS SN, EHEKIZLS
A MERIZHEBERH D EDZ ETholz,

3) FEAF v — W EEER~OEMERBRIL, 4
s A CRREHME 1% 850 L, JEEE T 1345 kWh, Py

PREHEEE = 2.2 L/h, “FEJATLT 3.6 kW C, JEFICH#HiE
Thd, BT, BEERER EOABEIIH 50,
BAAMKICEZ a2 MERICHLEERH Y, [WESND
FERMBAEDFASNAEERTHD LORBTH -T2,
4) R AT 2T MO HBEITE L, 5%,
BHIANORBIEEIIEST 22 LT, AVATLDH
ABhR A G, $ERTHRERS D,

#HiEE

AREEE =2, WhTAR, tha@aIEAN M7 v
U7 k22—, BENR— =2y 7N bTOERKIC
i, FEBRAN—R, RBLEE, RPIEEOY R— e L
WHoEHEtE B, 2R ZHAhETEE E Lz, Z2ICHE
ERLET,

SE X
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Relationship between grazing behavior of beef cattle and vegetation

in organically managed pasture (Part 2)

—grazing behavior of cattle in summer—
Yumiko SUZUKI", Hideki OGASAWARA", Kazuhiro UMEMURA™,
Katsuyuki TANAKA”, Masayuki HOJITO", Hideo MINAGAWA”*

[Keywords] bite counter, GPS, grazing behavior, herbage intake, vegetation pattern

1. BIRER

AL RESEERE SR 7 — 0V R A = A 2 — )\ E
Mg (OUF, NZEHE) Tiih, % F5 (A4 BLUH
SHEM) OE IR 2, i e WA AOARER L OWRIEDO H
0 FIZOWTHEIR LTV A, \EBEGTIE, 1994 427> 5 i AfF
BEOMERZHIE L, Bfafe (B0, hrEravi—L
Iy TYAL—) ORI BRI LT,
F77, 2003 FEDITEE, 2004 £ S I LFEATRIOM H 2t
LU, FHEPEitAHEIE L LRI T 0 BRI BRI AR A
HERRERL T D, BT A4, BORORRICHEIS T,
AP NED R <, BoBom M 2 o B AR AR (DL, N )
AEEE LEARSTH D, ABEETIE, MRS ATER LT
RHFEOHM LD TRY, 77 VAFEDOY L—/Lff & N F#
DOAHERE (LI, SNHE) L OVSN fli: N FEDOASHERE R &1
fAfE L TW\5b, ZOPH T, FORMICEAIRE Y —2D
EWNCEH LT, SO L2 —DD P CTERT 52 LT
BRNOBEE £ AR FICRRESE T, BEMAREZE
W, KA E S HEHFCE AEEFIHZK o TV D (B D
2004) o L2NL727AN B, ARBEE T ENIZ AR 872 SN fEX® NSN
FEOAERIIFIC OV TR 3%, i, FoRisz
ol & L7ATENE, MO ERE, (R, BEBLOERERED
B O R L B HEIZEEE L TR Y (McNaughton 35 & OF
Georgiadis 1986, Vallentine 2000) , A FFHL L~ A B ELOIRRE
FHL T~ AR EPBINAICRE SN AEMR D5 hix Kb
1997, /INAFS LUV 1996, Dumont 5 1995) , & 512, K
72 EOKRBREOE NS AT TENC R E <HBL, ZORED
K/NTAO AR K DR EOM IR D SOSO 221 2L K9
%o U bEDZ &t FOITEZET 2 2 &1L, HHifEED
ARG o T 7 S B A FAT T D 12D DFRIE & 72
HEZEZBND, BETIUE, v, EoT, Eodsn
WA L TV D0 E ERMNCHEET 2 Z &0, KatER
EFIHEREDR b, Fo3E A DREIZB N TEE L 25,

WG, AFOREATE ORI TGO JFEZ R Lz S
A ~ A7 % — (Umemuraetal., 2009) , JHEEZFF (Watanabe et

al,, 2008) BILOEEE=4 I 7k (Tanietal,2013) 72 &0
FH S, BERKETS LOBRAERRHOHEE O TR R E T,
Mz, GPS (Global Positioning System) ZF|H7 %= LT,

FOBTREH] (EH 5 2009, LS 2013) OWUEDOATEEM: S
RSN, BHEIETIEIEAS O & 2 AR ST & -
HBONE L, HHERENIS L THERED L S ISEE LT D h
EERRIE I S TlEany=o (B35 2013) , Zhbo
Hliz I H 35 2 & CRMEA ISR U720 722 iopos #ras 52
fTC&DEEXD, Tz, TE CEEZNIRBNICIER LT
EEH A, T2 T D ENAlREE D, T IT, AR
TILEPRIEBR AR PE O RS T 5 I\ EREGIZ BT
BHER TR A ERE S AT A AT % 7o 6 O HAiEE B A 24t
T 270, BHIMPOBBFOREE T E LTATRI N Y —
> D ZERSAR H AT IS S B RICHE T A 2 L 2 A
B35, 55 1HMTIE, ABETOMA & FOREITEIORRIC
DWTIRFT L, FTEENE L, ~ AR ek z
BB L TWD Z L2 LE Lz, £ 2T, AT,
BRZBIT 2400 L 2B & LTATEI N Z —
DFEHON TR LTz,

2. Bk

(1) PS5

AL, 2014 4F 8 A 4—7 BIC\ZERIGN (AbiEE —iEar\
ERT) O3 HIX=2 (EfF : 2.90ha) CHEMi L7z, FHEAXIL
A X (A —F % — K7 A (Dactylis glomerata L.) , 77
VB F—TN—2"F A (Poa pratensis L.) , XVL=T )74
7Z A (Lolium perenne L.) 72 &) L~ AFMIE (vm 7 m—nN
(Trifolium repens L.) ) OIREFHTHL (X 1) , 84 5—11
TR X DB RI A S Tn b, BIXICIEL 2 >0
RZd Y, BRHAE 4.9-6.6" ORI (K042ha) 25T,
TG AAEATE (NFLD) 1988, NAE () ¥ L—n
i (E) L ozMERE (LU, SN fE) 11 86, ~L 74— Rfii 1
B LUV v r L— | A ETe 32 38T, VA 26 7 A,
WHIARER 620 kg TH D, T8 H 4 A D 13 BHTHIXIC ALK

LR RFERE S AR T 23 &/HT 35—1
wR U AT AE Y o A —  AbiEE AL T B e B 1
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S, 3 HEEET1%, 8 A 7 HD 12 RRIBRHEET-,

PR OKRIREY, [EGYTENT — X 25 H L,

() EBIik

ZERED B SN2 AR 0O Nl 3 BH (CEIIIRTE 562kg 41 ke,
AWR26 7 A) BLUSNFE3 B (TFHIHAE 667 kgt 13 kg,
Atk 26 » A) OF6BEAREL, *IF4bE L (1), 7
F6, SN I IHERTRE)S K < FEBLL7o/ER, N A TARE
BROHELRFOERENTEICELS (P<0.01) , IBEE TREOMK
BEHELS 2D END BEIIS 1992) , 2 FERENZIEHY 100kg D
REENE U T2,

KIGAEOATEIAE & LT, BrPcERE B s X OO E
ZHE L, £, 8412 GPS (GlobalSat, DG-100, HE&
114g) BLOERANA M I ¥ ¥ — (Umemuraet al,, 2009,
w354 ) AHO AL (K2) . GPS OAFRHIMIAEE X
10 m 2DRMS T, 30s Z & OFEONEEH GREER L OWRE)
B L OBERREENHE TE D, GPS DNy 7 U —BREhREE] 1T 24
WEFIRRIE & 72 o TN D 7o), i Bnh 24 WEfI 436 10N 48 IRFTH]
IZ GPS Ny T U —m 23 LT, E LA A b 2=
DOANTHA LT, B0 T HEH L, B axX=0
AL, HEROFAR (BHSFEIE) 2ZE LT, 2 s okh
ZHEHTHHETH D, Swain 5 (2008) 1%, GPS Z MW Thk
PR OB TR 2 A U 7RG SR, Fem M T 1T 36 m/min &
HLTWD, ABFZETIEZ OFERAE IS, S4TEE)Y 36 m/min
UbEOT =& ZREMEE LT bir Lz, 2T, &K
RECLE M IERE LT3R MV 5 & EICIEREZR AL T & 50
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Monitoring of Radioactive Contamination in Grassland by Remote Sensing

—Relationship between Reflectance Spectra and Radioactive Cesium in Grassland—
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Spectral Properties of Hypochaeris radicata Affected by Physiological

Characteristics

Yumiko SUZUKI*, Katsuyuki TANAKA*, Hideo MINAGAWA*

Abstract
Hairy cat’s ear (Hypochoeris radicata L.; non-native species) has been widely distributed throughout in Hakkoda, Tashirotai farm, where
its disturbance of the ecosystem is a severe issue. The long-term objective of this study is to estimate spatial distribution of H. radicata in
Tashirotai area. In this paper, the relationship between spectral properties and physiological characteristics of H. radicata and grasses
(orchardgrass and timothy) was described. As the results, spectral properties in the visible and near-infrared regions between H. radicata
and grasses were different. Chlorophyll a+b contents were 38.3 + 1.7 pg/mL (H. radicata) and 43.6 = 4.6 ng/mL (grasses), and
carotenoids contents were 6.6 + 0.3 ug/mL (H. radicata) and 7.0 = 0.3 pg/mL (grasses). Moisture contents were 87.2 + 1.0 % (.
radicata) and 72.4 = 1.5 % (grasses). The thicknesses of epidermis were 22.2 + 4.3 um (H. radicata) and 21.0 + 5.9 um (grasses), and
thicknesses of leaf were 306.8 + 12.0 um (H. radicata) and 160.4 + 8.6 pm (grasses). Spectra were considered to reflect the differences in

the moisture contents and anatomy of leaves.

[Keywords] grassland ecosystem, visible and near-infrared region, moisture, photosynthetic pigment, anatomy of leaf
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Basic Research on Utilization of Euglena using Livestock manure (Part2)

—Effects of carbon source has on the growth of Euglena—
Ori TOMATSU - Katsuyuki TANAKA - Hideo MINAGAWA - Yumiko SUZUKI - Kengo SUZUKI * Ryohei NAKANO -
Shota WATANABE

Abstract

The long-term objective of this study is to develop a method for recovery-reusing of nutrient from the livestock manure using Euglena,

which can accumulate nitrogen and phosphorus under heterotrophic and phototrophic conditions. In this paper, we investigate the effects

of pH and carbon source on the growth of Euglena in three mediums such as Cramer and Myers medium (CM medium), CM medium

adding glucose (CMG medium) and swine manure. Each medium was adjusted to pH 3.5 with hydrochloric acid prior to culturing. 150

mL of mediums were placed into Erlenmeyer flask. Total number of sample was 15 (CM medium: 6, CMG medium: 6, swine manure:

3).The put of three samples of CM medium and CMG medium were maintained at 3.5 during culturing, and the remaining samples were

not adjusted pH. Then, Euglena was added to mediums, and followed the changes in cell number. As a result of cultivating Euglena,

Euglena cells in CM medium were increased after adding carbon source 10 g, and the cells in CMG medium increased by maintaining

the pH 3.5. The cells in swine manure were increased with increasing concentration of NH4-N and PO,-P in the medium. Consequently,

the growths of Euglena were influence by concentration of nutrients and pH in the medium.

[Keywords] livestock manure, pH, carbon source, Euglena
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Basic Research on Utilization of Euglena using Livestock manure (Part3)

—About mineralization of Euglena—
Ori TOMATSU - Katsuyuki TANAKA + Hideo MINAGAWA * Yumiko SUZUKI - Kengo SUZUKI * Ryohei NAKANO -
Shota WATANABE

Abstract

The long-term objective of this study is to develop a method for the recovery and reusing of nutrient from the livestock manure using

Euglena, which can accumulate nitrogen and phosphorus under heterotrophic and phototrophic conditions. This paper explored the

Euglena powder mineralization process in the soil using beaker culture method. Euglena powders (0, 1 and 10 g) were added to

andosols respectively. Then water contents of soils were adjusted from 50 to 60 %. After culturing for about one month in an incubator
(temperature: 30°C, humidity: 60%), pH and concentrations (PO,4-P, K,O, NOs-N and NH,-N) of soil were measured, and nitrogen

mineralization rate was calculated. As a result of available nitrogen during culturing, NO;-N concentration was increased with

decreasing NHy-N concentration. Further, pH value was decreased with increasing NO;-N concentration, and the available nitrogen has

a correlation with pH. PO4-P and K,O concentration were increased with increasing addition amount of the powder. Thus, nitrogen

mineralization rate, which was calculated by these data, was 60%. Consequently, it was considered that the Euglena powder is applicable

an organic fertilizer.

[Keywords] mineralization, organic fertilizer, Euglena powder
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Diagnosis of Concrete Deterioration in Infrastructures Using Near-Infrared Spectroscopy

(Part7)
- Effects of Cement and Mortar Types on the Determination of the Chloride Ion Concentration -
*Tomohiro KAWADALI - ** Toru SHITARA - Mitsuhiko KATAHIRA*** « Motoyasu NATSUGA***

Abstract

Concrete is widely used in the construction of infrastructure, which ultimately deteriorates as a result of chemical damage. To prevent serious accidents

caused by concrete deterioration, developing rapid, inexpensive analytical tools is necessary. Some nondestructive methods that detect the physical

deterioration of concrete infrastructure, such as cavities and cracks, are already in practical use, while few reports have described the nondestructive analysis of

chemical deterioration, such as chlorination and carbonization. We have been investigating the application of near-infrared spectroscopy (NIRS) to estimate

the chloride ion concentration in cement because the deterioration caused by chloride ions takes place in cement only. We used cements made by the same

manufacturer as samples, although many types of cement exist and they are usually used as mortar and contain sand and crushed stone as aggregate.
Therefore, we investigated the effects of these factors on the estimation of the chloride ion concentration using NIRS. The spectrometers used in the study
were MicroNIR 1700/2200 (Viavi Solutions Inc.  USA). The wavelength range was 908—1676 nm at 6.2 nm intervals for the MicroNIR 1700 and 1150—
2150 nm at 8.1-nm intervals for the MicroNIR 2200.Partial least-squares regression (PLSR) with a full cross-validation method was used to develop and
validate the calibration models using The Unscrambler software v9.8 (CAMO Software, Oslo, Norway). The wavelength ranges used for calibration were
1100-1676 nm for the MicroNIR 1700 and 1353-2150 nm for the MicroNIR 2200, since the spectra were noisy at the edges of the wavelength range of both
spectrometers.  The results were R2 = 0.64 and SECV = 0.40% for the MicroNIR 1700 and R2=0.91 and SECV = 0.20% for the MicroNIR 2200, which

were inferior to the results for cement-only samples but still sufficient for the qualitative analysis.

[Keyword] near infrared spectroscopy, concrete, deterioration, chlorination
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Development of Monitoring Methodology for Forest Phenology

Using Remote Sensing(Part 1)

—Spectral Properties and Seasonal Change of Tree Leaves—
Hiroki MASUYAMA* « Yumiko SUZUKI** - Katsuyuki TANAKA** « Hideo MINAGAWA **

Abstract
Leaf phenology has been shown to be one of the most important factors of the effects of climate change on biological systems. In this
paper, spectrum characteristics of different three species were investigated for phenology monitoring, and monitoring algorithm were
developed in each species. We examined two VIs: GRVI and CI, which were obtained by the measurements under artificial light sources
of leaf reflectance. As the results, leaf spectra showed a different trend in the spring, summer and autumn. The time series data of GRVI
and CI also showed a different trend in the spring, summer and autumn. GRVI affected by a leaf color change and the appearance of

yellow leaf. CI, which has a high correlation with the chlorophyll content in leaves, was considered to reflect the chlorophyll content.

Consequently, phenology characteristic for three species will be observed using GRVI and CI.

[Keywords] artificial light sources, hyperspectral camera, leaf phenology, spectral properties
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