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Droplet Size of Unrefined Rapeseed Oil as Fuel

Chiyuki TOGASHI *

Abstract
In order to study the spray characteristics of a substitute fuel for disel engine,

the spray droplet sizes were measured when unrefined rapeseed oil (deacidified oil,

degumming oil and crude oil) were used as fuel and were compared with refined

rapeseed oil and light oil.

[Keyword] droplet size, unrefined rapeseed oil, substitute fuel, diesel engine
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Spectral Analysis of Internal Drive Line Torque in Rotary Tillage

Jun-ichi TAKEDA*, Ryo TORISU*, Nobuatsu SATO*

Abstract

This research work was carried out to analyze the torque characteristics of the

internal drive line of a 2 wheel drive tractor-implement system. The torque data of

main shaft, rear wheel shaft and rotary shaft was analyzed by FFT analyzer. The main

results are summarized as follows: (1) It was obvious that a range of 1st to 6th

order of basic frequency of the rotary shaft torque, appeared on the main shaft

torque, and the natural frequency seemed to exist at about 6Hz and 20Hz. This was

considered to be a result of the influence of the blade arrangement of the rotary

shaft. (2) The influence of rear wheel shaft torque on the main shaft torque was

quite small. (3) The fundamental harmonics of rotary shaft speed also influenced

rear wheel shaft torque, but the influence of higher order frequencies was not apparent,

since those frequencies were absorbed in the soil and tires of the tractor.

[Keywords] tractor-implement system, rotary tillage, torque, spectral analysis
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Development of Labor Saving Operation Technique for Direct Sowing Rice
Cultivation Coping with Large Divided Field (Part 5)

— Direct Sowing Rice Cultivation System by the Super Wide Spreader —

Shoichi KIMURA*, Yukio YAJI*, Tosio YAMAUCHI*, Kota MOTOBAYASI*
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AA - & - WA - ToH . KRB L BE DRSS EO RS (55 8%) 17
R FE#FRETBERH (19944F)
= EEAR 2R | (FR %W ES T IAE | IEX
y *GF | W
m| m/s | h/ha A | h/ha
BryiE |3E 4/21 - 0.8 1] 0.80
I-F40° 5/10 | 3-7409" 1% - 2.0 2| 4.00
HERREH | 800kg/10a 4/8 | w=a7Arc vy 5.0 | - 1.5 2| 3.00
#S5A 4/26 | 0-4Y 2.4 | - 2.7 1] 2.70
HAEHEA ZEBNM-Y 4/28 | 7°0-F#v2 50 | - 1.0 2| 2.00
Kh& BT, E 5/10 ESRXAH ETH 3.2 - 2.2 11 2.20
1HiE SIEYY 5/11 | 1ESE[EEREAfi% | 50 |0.38 0.38 2| 0.76
DII=F O3 5/11 | I#ER. R§7FT-7° - 1] 2.00
PRERIBA | YN -1k 5/13 | IESR MR IE BRI
(V- BENEEHIE) | 25 |0.42 | 0.67 1] 0.67
BREFIE | 77w kil 6/13 | EEEEEXLIREHI% | 25 | 0.45 | 0.44 1] 0.44
JBAE NKAL A% 6/6 | BEELEEXLIEERE | 50 [0.46 | 0.22 11 0.22
L ) NK{bA, 7/18 | wEEEEER S IEERHEE | 50 | 0.50 | 0.29 11 0.29
SBRRMIE | NKIbAK 8/2 | BAEBH 15 | - 0.30 1] 0.60
FEHRBM | 143279 94y 6/11 | PB2ANAN wHFI3%A 3 10 | - - 1] 0.10
FREDS | (EF(Y0vk) | 7/23 | ESREIEASIEEEIE | 25 | 0.49 | 0.39 1] 0.39
=1 FEHIRE (k1) - - 2 114.50
BEE BB A1) 2 BB D 6~88 A L % - - 1| 14.00
KETE BEIEE 5/15~8/25 B &hEki - - 1| 4.50
Inig 10/13 | Bt > /N1 > 1.4 10.68 | 4.65 21 9.30
ISR | AR | 10/14 | FEIEREIR K. WiIBK | - | - 4.74 3 14.22
S AEEAE 14.74 | - | 39.17
(215%4EH) (22.28)| - | (76.89)
R2 ERANEBFBNE
£ R 1989 | 1990 | 1991 | 1992 | 1993 | 1994
m & (a) 30 100 115 165 200 200
fn & BaEzEb | CoBh | LoEEh | GO | Y9 | vI9Y
®E (A/8) 5/13 | 5/11 | 5/10 | 5/12 | 5/11 5/11
1BiESE  (ko/10a) 6.6 5.7 4.4 | 4.5 4.5 4.8
BasH(ER/m) 96 104 135 74 88 77
1BiE% 5 AROFESE(CC) | 12.2] 15.7 | 15.2 | 12.4 | 12.1 13.1
Sig#s (B/R) 8/21 8/11 | 8/11 | 8/16 | 8/22 | 8/8
HiEFE TOREEEE(C) 1944 | 1803 | 1772 | 1779 | 1793 | 1757
7’ R (cm) 83.8 | 77.2 | 65.6 | 71.2 | 55.6 | T72.7
T & (cm) 18.0 | 15.4 | 15.7 | 16.8 | 16.5 | 19.8
B % (F/m) 447 484 421 398 367 383
20482 (kg/10a) 488 634 553 583 L 380 551
(%) BHEINE (kg/10a) 508 622 536 603 329 588

(F) FegRES (ER). BHEONEIIHN60a KEOLX ), aEb& 2T DH
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Development of Rice Direct Seeding Technique by the method of covering
Polyethylene film (Part 1)

— Perormance and Using of the trail hand farm Rice Direct Seeding machine —
Masao WAKAMATSU™*, Kazuyuki KOSEKI*
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The Effect of Air Temperature for Seeding Period on Rice Direct Sowing
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Biv, ®) % )FEE, 4~ 5 HICHEY IS,
B A58z 3R AT k¥ ) B ICHAEIIC 2 o 72
Bed, KL THHESYTFEE—BIT, BHE
HAEZ1TY . £BFEIEbLL RV, E13RIIRA
OEVOTHEEYZRT 5, @3 FEMERL
12EHD S, REBEEVTWS L HAROYFEH
RREN, HEDIHETOT2~3FI—EAREE
ANBEBOU—F— g vk FEx - 0—HiE
BRDET L\,
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M—2 O-%2-FRKH3IR 23 (CEHFIR)

4. BNMEETFEOER

I O S EEDRHE S, BENFIRD
TBATX H30~50% DEIRANE b I2EN, X H4E
XY 2EEPFFMEL C, MPRBELHELTE
FEFEFE T VETERER,

R 6 TR O 720K I & B TED
H o727, KRR TEGH»EWTS, Mrto—v
R B03MREEHE L VHISHELS, T8I
BEOBMIHoTH, RELLIZCL, B R
<, KTRRICE 2HEVBR SN HFELHER L2,

5. MRBEEHERE
AE

(1) E : KEERRAKE RSN OEEKH
(2) 3 MWES T4 L, HHE—HC
3) HtHAME: &2 %D
(4)

4) ABRX OB : (2 :&H)
B Fpl 6 4F FBk 5 4
K #HE (kg/10a) AL (kg/10a)
N P.0s K.O N P.0s K.0
EEAX 0 0 0 o - - -
3emX 49 49 49 0 60 60 6.0
5emX 49 49 49 0 - — -
7TemX 49 49 49 0 60 60 6.0
EB OB & HEAEZHE

= MUSREARGRIE 7 0 — MEHE 2 E#EICL
TeRRET, NO—HEOEERP T OMERS T
Hb, £F - Bz M5 HFK— 1 ORFHCE
L7zRR, EHEI TemX>5emX >3 emX D JEIC
HEL, HED TaXl RIS o7,

AT I4BROBRRIBRIZHEEMEIRIZ
ERL, BEXREDTHo, (R-1)
TAFHOWRED X3 caKITRBIHHT 2D,
TenXITTFRBICHFTEEDISV, (K—4) B
B OEEIIFHEMEIEFID LR, TE
ORI EDY D eholz, (H—5)

5B & 5 EMBEFE ORI FSIIMEAEAL E AR
WHEDPIEL, WED 3amXITH~N, 5emX 8 %,
7TemX10%EIN L 72, (F—2) (F—3)
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(A /mt)

HM—3 ~—2Z MEROGIELED
EHOHBICRIZTHE

BEORE

M 1 7 FEOBEDOFAE I 3aX IS
<5+ TemXiZAd R\ (FES5ED R UMEM),
KRB ORISR I X 2358 - HEget
BHIBRILNTHS Z LIWHEOFELYMEL, i
EEIREET ERTWBEEZONS, (F—2)

F—1 ~—ZX M MNBEIOBREBAEI  EEFWED
KEIREICRIZTHE
HEREALE 'y BERE
(% &cm) (cm) (cm)
3 21 6.2
5 20 8.5
7 16 9.8

®—2 MEBAEIZSEICLS

ERZ=RF A=
WHEME | REBRRNE BREGFER
(cm) (Ng/ut) (%)
3 11.42 39.6
5 12.67 65.1
7 13.31 78.2

®—3 ~N—X MERORBIEMED KTEOIERV
INEBRERICRIEITE

(RfE . HE-2FD)

ZARE E

B BMEE THNE

(em) (F/nf) (kg/10a) #EF (X10°/m®) (%) (g)
AR 74 288 447 78 24.1 84.7 22.0
3 am X 76 409 569 (100) 31.4 83.0 21.9
5 em X 7 436 617 108 32.7 84.7 21.7
7 em X 79 493 625 110 34.5 82.1 21.9
BIERB OIS 6. ¥ & ®

1 RAAFAKAE R A8 O FE AL [0 250 3R A SR T B
B - BESEH O 2 B FEIBX OFEE L 25T
W5, ZORED 1 ES % FK S I eI R
L7530, EMH O, BRAEIMET LD T,
B 6 4 IEHEAE 1 5 oEE % JeiBichin 2, AL 1
BIO&AE LGRS - Ton X AMEAT ORI S HEAE +
T2 B L RAEDET - INEIB LN,

No—HEIC X 2 NERORHIEFTF ~1%
CBITTAZE, BATRICELSHTHIL,
TEEATRBITIC 2 D IS WREET, ROFEH A%
FIND Z EDMIERRE®ED (£—3) BER
B ogbrEEIMbr ks,

No—HiEgEoT — & —% 7 ITRIZKB L,
WLE2Hz Ak, HICHLTEL 0~5 el
WHIC L2 & T, 1 GOHMEET, ERKES
»oRBES E CHALRSE, FRAEAIES
Cholz, 72, Na—HEEEIIBNT, ~—
A MEBOHERAZEIKFROMESCET - L&
CRIZTHEIRE L, HEORERHEILERA
AREZRTAHE, HROBEMEL D EDD T
aBBETHRENBVELEEZOND,

ARG E T LD BICH ) BRI RIS
—K, WEERIEHIK, SHEREREREK,
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RNXHEEEIC BT 2 MAFEHERER GBAE) &

REZH ™ - SRRAN ™ - @& B ANEREE™ - FrHEBE ™ - FRam

Utilizing Method of Inflow Exclusive Fertilizer (Additional)
with Large Divided Field

Tatsuro OSATO® Yoshinori SUZUKI ** Osamu TAKAHASHI **
Tsuyoshi ONO™ Masashi NITTA*** Kosei ITOH ***

[Keywords] WAZFHALE, #K245EEH, BHELEE

1. # H

KFRDE T A MEEEIRO SN TWEHFT, B
BXEOFFERIMTONTE TV LD, KXHE
B e L7 B OB RaDREL 2o
TBY, FRSEE L ) EFRFAZIToTETY
%, BEEZICOWTIE, BERHESERICK
BHE, BIDEARIC L B FESENESNTWS
B, &0, EIAX L - BHEOEERENLET R
TWb, £2°T, EERAKEZE 2B ORAH
FHEIZOWT, BEHR SN TS HASHER
DERFEE R LR, ERbOMR%HE72
DTHET 5,

2. ¥R AFE

1) BeRAAER

N R AR B oK O ABH LR T, TWALE
& D IRITER 2B ET 5 BRI EE % v 7z,

TKETn LT THZ L2 HEIL, N T54
CHEETTT0t /hriciE L, 3RERIRICIEK L7z,
@REB : 30a BB BT, BEBHHEOKIEIL
Ocm& LT, AKBAtES% 2~3 5DEYK%E L2
BICEH ZEKRREEETICZERA L, A
KEIL, SEMTRETmIZES X HITHREL, /3
4754 YREBRITI0t /hriCBRE L, 3 BRI
K U7. 28, AKBEBEROEY KT, EE
BLGr DK DFLAUCTED R 3L T 57201fT7072,
@RERC : 1haEBHIcB T, BEEAE Ocn,
AKEA 4RI CTAIES el B EHIZLTIT-
720 AKBISER 2~3 5 DFE YK %E L2, EH
AaKRREEE T ICRAHOEEEZ/AL, %
DFRAIKE BT TAKBLGR 2 R E IR &
FHAL, B MO AKBICIA L2, KO
FELDICERE SN 3 r T THER L, AR

2) B 3% LTEAKOD LI L7z,
WTRE 21T o 72,
i HE R e i —P:0s—K:
OBA s 0a BBIEVT, MEKEARY (D R PR
S HBE TS =] PR ML . - —
R LIARIET, AKBIG L PR IA A | oD oy

KRREEETICEERA Lz, AKEI3RH

®2 HBEREXDOER

HH X A B C D
AEBR Y A “EFERES BEFERITS R BARHE A SAHHH
O X | 26.5 a 27.3a 1104 a 100.0 a
% WK 28mm/day 28mm/day 8mm/day 8mm/day
B o fEE NAEF AR NAEg AR NALGRAER AfEHRA RS
il YIS FER B B BE5HEH
W OE B N—2kg/10 a N—2kg/10 a N—2kg/10 a N—2kg/10 a

- HY  158.0kg By 125.0kg
1\
A K B H 3.0h 3.0h 40h 40h
AR B R (1 min) (1min) (30sec) X 2 (30sec) X 2

FEFRIRERBRS RIS »EFRURERBS »+ETFRRBGIRER




32 B ST S IR EE425 (1995)

@FRERD : 1haf3EIcB VT, RECLREKD
HET, AREIEE % HWTiTo7,

3. BERUER

1) HaREXEEE

OHERA

TR EN TV A HRAEHEROFERHEEA LSS
DOREEE T, HABOEROH—%HIE L7
R, BILRTEROT Y E-TREREES,
B R cE C, AROME KRB TR, K&
BZEELOEEUAL(K1-1), MAEET 24K
BOWUETHEEGS IHHE SN 2o 2(K1-
2)o UL, AEEHERRIC 2 cnBEHEKIDH o
el LbDLEZ N, Thbb, i
PR IC AT AR A L7235 A AR & Ak %
79 &, HEIWCH o 72KIFAKE & DITKFICH
ENTHBEIL, AKEEDSOKIZALEZEH L%
ROHREE CBEIT S, TOR, KAHNEEH
L 727K DRERL S OILEZAT 1z < KRBT
WEMEL 20, BITKOFTIEEDOHEDAKIC
TV REIEL ZoRbDEEZONZ, Lo,
L L AKRAETRESZHEIESL-0ITIX
HERIENFFEE LWEE 2 b/,

BAL : ppmNH«—N

@HEB

HEOBRZEIK T L T\ 5EEOHEKE
0em TCORMAEITo72, ZOMER, BMAEHKOT
VEZTREZREEIX, KRFHTEAKOFTK
o7z(B2-1), MEHT224REBHZEIIBNTD
BEGCLRDTVHEEINE2o2(K2-2),
i, MHAROHEKY D072 & TR
I CHEGPERELZD 0D, FEEED AKHZE
KE o OROMOERRESEL 2, RED
LREELZbDEBbI, o2 hb, KR
WEKROFE OBREL S ZBEHET 5701213, 1
FAREBEZHEPLT I EIENTH S L Bbi,

BAL : ppmNH+—N

2.7 24.5 24.5 81.5
K—> 1.3 7.9 7.9 38.7 | 256m
1.4 12.7 12.7 53.0
109m

M2—1

3 2 22.9 (CV=107.9%)
RBRBICHBIAHBIEL S (EHE)

EfT . ppmNH4+—N

3.9 17.5 21.9 0.2
AK—> 1.5 16.4 54.2 0.3 25m
3.2 16.3 7.3 0.4
106m

3 :11.9 (CV=124.4%)
H1—1 HBRAICHI3RIBES (EHE)

- Ef: ppmNHs+—N

8.2 19.9 31.6 1.8
K— 4.0 17.4 39.4 0.6 |26m
4.2 15.1 21.1 0.4
106 m

T :13.6 (CV=89.6%)
M1—2 HBAICBI3WKEES (24h%)

0.5 0.7 0.7 6.0
K— 0.4 0.6 0.6 3.5 25m
0.4 0.6 0.7 6.4
109m

T : 6.2 (CV=68.0%)
M2—2 HBBICHI3MKIETS (24h)

OHRERC
L ha[f#5 12 B 1F 5 Fi B EIKER 0 cm® 2 55781
R ZITo72,

HIERTEROT7 Y E-TREREESMIZL,
KO#RT15.7~22.5ppm, FFHLEC7.8~18.3ppm,
KFE T8.5~14.0ppm, EHFEETOEEREK
1340.0% ThHo72(H3)o ThiE, KOKREH %
A TEA LIZHE L IZIZFALVANVOEETH 5
s, ERLTREMOBEIHRTE D
nrLBbhiz,
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@FED

FERC & [IARIC 1 halB 5512 B 1T T A BALEHC
DV TOBEIC OV THRE 21T o 7ok R, MK
TEROT Y EZTRERRET, AO»SHE
Y REFRT T T10.3~22.5ppm, B35 R ER
BAD S KR E TH7.8~10.1ppm T - 72
BEHEETOEEREII41.7% ThH o7 (K4 ),

BT : ppmNH4+—N

8.0 8.7
8.0 8.5 |80m
18.3 14.0

138m
3 :12.7 (CV=40.0%)

M3 HBCICHII3MEGS (EE)

BAL . ppmNH4+—N

K-> 10.3 20.0 10.1 9.5
R— 114 20.0 8.9 8.7 80m

K—> 22.5 18.3 7.3 7.4

125m
FH 129 (CV=41.7%)

M4 REDICHIBIHBELS (EHE)

2)MAEERTINEL L VIE

MEEFRFINES X CNEICOWT, REBRCK
UBRBRD % LP M FE SR BR X 0t FR ISR 24T o 72,

MEZEZRRIEICOWVWTIE, REC, DEBIC
RRULIEFROLNEDDOD, 8.5kg/10a BENE
FWINASBD bz (F3),

PEIZDOVTIE, RERC (NHBALE) T,
PRBEDTHo DL HRIFLEALERONE
holz, RERD (AMEAER) T, LPHREKX L
FAREOGL, NELBMRATEL(EL),

R4 FRABBICH T ZNEY, NECSEE

ng V) 33 . mz% b 2B O K
BE B M bLE 5, TRE FER % W K BHAE | THE
cm A/t | kg/10a kg/10 a & X103 4 % g

LPHEE @ | 79.7 536 567 1.37 602 69 370 83.4 21.4
(HR) @ | 179.6 529 698 1.27 686 72 382 83.3 21.6
®| 7.1 449 605 1.31 597 85 380 70.9 22.3

| 768 505 623 1.32 628 75 377 79.2 21.8
CV% 5.8 7.8 8.8 3.1 6.5 8.9 1.4 7.4 1.8
REC O 8.9 506 578 1.27 561 64 322 88 21.4
@ | 839 550 513 1.36 541 74 409 88 21.2

®| 7.3 415 543 1.27 543 55 227 95 21.7

F B | 80.0 490 545 1.30 548 64 319 21.4
CV% 7.7 11.5 4.8 3.2 1.7 12.4 23.2 4.0 1.0
HKEBD O 885 549 758 1.17 677 77 424 8 22.3
® | 81.7 428 698 1.26 658 70 299 81 22.4

®| 806 380 482 1.45 556 72 274 95 22.4

F | 836 452 646 1.29 630 73 332 22.4
CV% 4.2 15.7 18.4 9.1 8.4 4.3 19.8 8.8 0.2
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*3 MBEEHWNE (10a1))

HE | EWE N & B NRIE
X % & & & & &
LP @ 1.544kg 0.71% 12.7kg
® 1.375 0.66 12.9
® 1.123 0.60 8.3
S ] - - 11.3
c @ 1.514kg 0.82% 10.8kg
® 1.203 0.94 7.9
® 1.134 0.74 6.8
S - - 8.5
D @ 1.182kg 0.70% 8.2kg
® 1.306 0.74 9.7
® 1.312 0.61 8.0
B - - 8.6

3) AR - BHEME,
BAREOBEE L BT OB A HW7-58
? 1hay7z ) OREIEHE, BEEERSIIRT. %
B E 1 hadldi7z D BITHEF 2.5 IS L, TR
AREHO0.ARE &, KIRREDMRPBD L NIz,
T2, BRIZOWTIE, BME bW OmR
BITHIR I N B2, BERBRIERDICHIERH
NTlhai/zh 2~2.5f L BffiTh 570, #&
BINIRERDILBEE L FERLRRE L o
725

x5 HHAMRURBEE

(BAL: H/ha)
% % | BITHE it OA B
NEKALB
®H H N # | A #
EEE 3,960 0 0
(BAMEHE)
ek k4 6,270 15,730 | 12,500
(2kg—N/10 a)
PR 298 0 0
SR 2,368 383 383
@ (hr) 2.5 0.4 0.4
4R (hr) - 2.1 2.1
& Eil 12,896 16,113 | 12,883

E : EATNKALESTH kg, NALAER110M/ ke,
AFEAEE100M kg, HVY) ¥120M/¢,
4 v300//¢, % EEAfi 1,000M/hr TRAH,

4. ¥ B

1) BEHR I TV ERAERERICST, H

WSS IR T 5 FEIC oW TRE 217072,
2) MABOHEAKDOAEIIOWTIE, KE2m

TORMAT, MRS DSBS R Ic & KR

HICEREL e do7ze KEOmTOMATIE, K

AT CTAEESDEE L72AS, KRR

£ L COROROERHRED# A ko7,

3) MR OWTIE, 1 EHH TIRARMENIC

ARl L7zAS, 28IAEIT) 2 L& o

T, HEAIEEEE DOEEMREI40% DOXEEE Tht

BTAZENTE,

4) BERINE I, 8.5kg/10a BETH o7,

5) WEIZOWTIE, LPHREK L FBE»RR

EDTHo72,

6) PEROBNIIBATKE X AEAMICHART, BAL

HEY 7 ) OF T HEEEEIZH 6 50 1 ITHIR S

Na5H, BEIRSEILRLRE ko7,

) UEDZ ERs, BETRINTVWEHAE

FEEHE, HEOBESIKTHMINTVELE

EOKEnDBESET2HEHHAZIT) 2Lk o

T, H—aEEMMTbhs b0 LBbhi, 7,

PR DBAEIZ AR TKRIBLETEPEH S N7z,
5. &% X W

1) AFER  KHAKS BWFREICEE T 58458
RAERAHES, 1981

2) BERMEERE . BEBMANCFTy 7, O
o4, 602—603, 1975

[z ax> N 7Y ESTRERERE, ¥
YTV TKBICOHEINL LRI, Y
T YT OFECOWTBEIET WV,

[(ZEDOWRE] EHEEORIEIX, HEHIOH
HAZFSHEE L%, 3 KEECX — % —Tilll
FELT, FOUREEIZOWTHEL TERDTB
W-ECH (mS) &7 &= 7HEZEFKIEEE (ppm)
OBER (r2=0.99) I2kbh, TYETREE
BECHRELTRDE L,
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Mechanical Cultivated Technology of Asparagus

— TForcing Culture Using Bred Seedling for One Years —

Yasuyuki KUCHIKI * Mitsuo NUMATA**
Susumu HASHIMOTO*** Yasunobu WADAYAMA ****

(F—7—F] 7ANGAA, REEHE, VR, RILGEBMERE, AERERY)#%

1 #& B

BEEOHLE % T, BEEYTH LE:
12 OEERASRA L, DastEo v #F) B
B DEADRKD LN, ZD12L LTRET
ZINTHADBAPKE SN TWB, LrL, 5
KD T AT HADRBEHE L, FHT2EOB
ERMMAEEL, L2rdFH, SHRUESKD
WY EIFERECE OB ELELLTED,
BATSHETREL ZoTWA,

Z D, B TIIBEFDEZ AR - i
% (BHERE, wEBENATR) BFIFTE, 1E TR
TEW R, BT Z85 H ABMACIR BSOS
FRIZOWTHE L72OTHRET %,

I #EHE
1) REGET
2) BEREEXR

(1) BRI R RRY (R EET)
(2)

(3) HtEkantd
(4)

(5)

1992~ 19944F

FAXYHGIT—NVF

4) WHESM BFET LR E

5) AR BEEE<VFEE (BEEM120cm,
FRMI30cm, MEE20cm, HEENES0cm)

(6) #i E & N:4kg/a, P,Os:4ke/a,

K.O:4kg/a

I twIBREEOCEHEICET2HR
1. Bk
1) BFEBRUER

PRBHICET 2B EEoBEEE LTI, &
KUK OCHEKEICENR, BEOEESRENT &A%
koo ND, KRERTIR, BEEXTHEREIC
AV BIBTRH, N—3IF254 FRUPE-}E
AN IFEFE MR L, RETEBAT R EEHARL I
DWTHRE L, 2P, BEITEHBITERs LICH
FEZHNZ T 2 4ERIBEE, HEE, RKRFEEZEML
LEHERTH D,

I72, BHHBOT ARG HAZEEZ2mIIED
ERA 6 ARERIRT 5720, MEWEHRTH
W LHEIBECIRY)RT Vv, KRABRTIE, E
FEROBFUARL ) EVEI DR, BEOK
XWEHARICEEL, ZoHd5EVEROR
ol 7S5AF v r78oryu—4 7 L 4ANdl,
Fua—A4 Y7 b A NTIBRU25ERHRY b (DI,
GT51, GT73, 25TPL ¥ %) DOEH A% 3L
B L, REPEBERR UV L OSFBEEICOWT
BE L7, 28, REHEFRIIS mOEILHL
WekEET &, FTAIORSKERICHT S, ]
Sk 5 e - RELL2HEHEEOEIE TR L,
M1ICEVEE N LA DEVERERT,

(2) BaE

BHBEICoWTIZ30, 45, 60, TSHEH D 4
RE#FEL, MOLEFRUBHEDOEIMKROLET
2D T HEBHGE L7z,

2. BERUZE

(1) BHEBRUAER

HEBERREARY »RBREREMKESEZEAR »=HAKMERES XS
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F 1S OMEE LRSI T R T, BT #
BEOLVERIIREERAR L 25205, /=3
F¥a254 b, - FEADEENSEHIZHRE
RSB Cholz, LoT, BHEHICIXET
BH#, N—3IFa254 b, €=+ ERAREFNREFR
FETORMLEVSETLEER B,

R2UCHEHAROBEVI L AHOAEBTELRT,
RSk, GTT3TEM L-H2S, ot
BBV IR, BRWEERR Lz, SR L
AFTROIBFEIVNE VD, BETEEAMEHE &
NizbZEzohb, 72, BWRBHEEICHEL 2
LEDENH S O5FHEMER, GTSIFEIFTH -
720 25TPIXEVIERD b DZEHBRAE {, Flik
RORSKSEIFRRTH o772, LoT, BAEMIC
RT, HOABRUREGERIENL, LVHbL0
SEEDE D 2GTSI BB AR & L TRET
Holz,

4 $39
@46 "—"—r 48
m o~
o~ w
w
%
633 & 37 ]
1. 1T
TO—ATNLANBT TO—-1TRLANeT3 25 8BRS
Ly 61 LY. T3 TIL# 26
LILER : 64nl LR : 42nl TILER : %nl
A= A= ABETS2FVD

H1 FEESOMK

R BEHOEECIRSTR
B OB (vol %)

BEEE
MEFT )N—23 s 7y
BT 5% 5 oem BEPE
75 0 25.0 35.5 AR
75 12.5 12.5 38.2 PRARE
50 25.0 25.0 32.8 PR
25 37.5 37.5 24.0 B

XEHHM : 60H
BHAL : T2/BIE LA (45X45X40mm)

(2) B
RIICEFHIHHOBNC I AWHOLETE L ER
BROKERLTRT, BHYMFRVIZIEHRUE
BBROEFIZ L {2 o725, TSHEBEHZOMKIX
60H BH ORICHN, HEEOHIIEIIVETH-

720 £oTC, BHICHETAHEIZ0HNBETH L
HTHoT2,

K2 FHEHEOEWILZIHENEETE

% wWER
R e S
FEE () (%) #mE mr THEH
GTT3*1 107 300 213 316 RS%FA
GT51*2 180 438 228 403 ©oK

25TP*3 144  51.1 359 330 AR

¥ yo— A Y7 UANTS *2 Fu—4 V7 b L4 Nbl
*3 258&ER Y b X BHHIHE : 630

&3 BEABAMEWVCLZEOD

EEBEERROKESR
BH EBED
mp FX B OERE . n g
(B) (em) (F) (R  (&/8)
75 225 28 68 567
60 184 24 57 552
45 212 25 50 508
3 114 1.0 21 331

XA . 5 A18H, FHAS : GT51
ERHEIE - 2098

NV #EBiEcET 358

1. REHE

(1) BAFLARBIBAERE DO ESEMERE

SRR L - BRI EL T IBEICHEV O
LEILGREBHER TH 5, X2 ICFHFLEFEIRRAER
%, RAHEEBBOEEFHTLERT, HAMNT
B, Wie s v 7RI EEER 1T,
BHHAALE IR L S IOKESHBIMICHEE, &
KT ERIC D BAEN & v 7S IHEET§ 5 ARRERTIE,
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Discrimination of Connected Fruits in a Binary Image for Apple Harvesting
Ming SUN * Teruo TAKAHASHI* Shuhuai ZHANG * Hiroshi FUKUCHI *

Abstract

An image processing method to classify, separate and discriminate connected apple fruits
in a binary image was developed. These binary images were obtained by G-Y color-difference
processing method. The linear discriminant function of invariant central moment and
compactness, and area of each object extracted from the binary images were used and found
effective for fruit classification. Two methods to separate fruits with connected images was
tested. The first method utilizes the difference in fruit surface brightness level. With the light
cast in front, this method separated and identified about 75% connected fruits, but poorly
performed with the light cast from the back. The second method, based on a contraction
processing of the binary images, separated and identified about 9% connected fruits with light

cast in front and 75% with light cast from the back.
(Keywords) image processing, apple, binary image, connected fruit, separation,

discrimination, brightness level, contraction processing
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Physical Properties of Root Crops for Handling Technology (Part 2)

— Creep Characteristics of Japanese Radish —
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Water Activity and Vapor Pressure of Rough Rice

Satoshi SASAKI* Rustico C, BAUTISTA¥ Eiji BEKKI*

Abstract

Water activity of rough rice sample was compared using the Comway instrument and the
temperature-humidity chamber for short period experiment. Readings from the Comway
instrument were lower than the temperature-humidity chamber for all periods of 2, 4 and 6
hours. This is attributed to the slow rate of vapor adsorption and desorption from or to the
grain sample under natural convection of the air in the small space inside the Comway
instrument. Moreso, under static condition where natural convection prevails, longer period is
needed to reach equilibrium. To shorten the time to reach equilibrium condition, the experiment
was conducted under dynamic condition in the temperature-humidity chamber, which adsorbs
or desorbs humidity rapidly with forced convection. The air current recirculates ata constant
temperature and relative humidity inside the chamber. The result shows that water activity
were not significantly different among the 2, 4 and 6 hours period. When drawn, the adsorp-
tion isotherms at 25, 30, 35 and 40°C set temperatures obtained by weight balance in accord-
ance to Landrock’s method were nearly parallel. From the moisture content-water activity
graph, at constant temperature the water activity can be determined at a certain moisture
content. Cosequently, available moisture in a rice sample is derived from the water vapor
pressure, P;, by the product of the saturated vapor pressure, P,, and the water activity, a.

1. # =

. BANE OB RREDENTRE L2ELHES
BRLRE DBORD 5 TR, RIHOKER

OV Loz, £2T, EESITF VT —¥iE

E (P) ENHOKERE (P)EnEL (P —
P.)THBHAING, PXBEFCEEHNETE 3
TheEd, PUdR 2 B2 LEL LT, &5
T\, RETIE, MHRFEL LTS EE®R)
b BHVITTFEHENEE (H) 2HaZkicky,
HEEMICP 2RO B FHEICOWTKRE Lz,
FTad bHWIIH, 2 KD BICE- Y, FEREHEOB
BHKBBEE o 72TV r — ¥ EDE L, W
bEIVEATHHAZITHED, KH?Y, &H
5, FHLY, ALY I OHERLERICH
WTW5, EE 5 THIRD I 7 x4 K EMR
EREFRVTRALD, SR ZHBEL-RETY
PlP. O FETADICERBZEL, L2r>dA

IS L T 5%, FEREICHIZE#E% Landrock
%O R EIRERFENTIT ) MO FELAA,
HHI LS REL: afld R ON/zDT, T
W ZDFREHET 5,

2. REERICH BRI EMEEXEKIE
BRLOEIRE L EH/KGORERITBITBK
DEEIANVFGIZEAE (%,d.b)mEiRETD
Bchy,

G(m, T) =f(T)+RTIn (a) «we- (1)
2T, f(T) EdrEKREBIBIILZ I )V
YolmtskL, BECADBEHTH S, RTln
(a) TEBRWEOKSBE ) BHZ A VF

* GARTARSERAEER  BARTT SCRHT 3



50 REBMFE ST ®ME425 (1995)

LT, a kS ERETH S, RO TRENDH
HADREATEKSERalCLoTEE AT L
YHY, WEFRRTRINS,

—7, BRENET LB ZROBHIAVT
GIXIRET L EHP. OB T,

G(P,, T) =f(T) +RTInP, - (2)
FHERETRDEIIHELLL 25, BETICS
FABHESREP A EERBICBWIKOEH
IANVFORDIE,

G(P,, T)—G(P., T) =RTIn (P./P,)

=RTInH, - (3)

ZZT, HAINMBE O BE TH 5, BAER
HOEHP LAEDOESP AL L iU, F
#REICH Y,

a=P,/P,=P,/P,=H, = - (4)

adbVIEHZRETICBIT 2 RESRRED S
ZAIY, PidhBHWIEP, R TEREL SRR
BIZBITBP, 25N> T, R4)D LBy EHE
BICHB Z LD TE D, REBRTIINOERICS
WTEbN A MBALRDREHFET, TESiER
T 5,

3. EBRAE

Bobr B B IR E25, 30, 35, 40CH D & TIRHE
(H) ##®EEx, —ERHEBROT - BURIC
IBAWRELFETRD, HIN T 2HREDHE
RBET7 T 7B, FERKBICU-2BEBEO
DEIZBTAHE adbbVIIH, & Lz, EKFEm
HEEZEZFAKIC a2 ROTITE, MEOMEYE
WiBSEME LTER L, P EPER@H S
a:P, TR,
EARMICIE, SR BEYICEX TRE LY
EHEREL, €081 g 2IEFEL2X107°0 LK
(7 YA, BP210DHE!) THREL,
L7z SREEBLIZT Y Y I KSEMNERS
MEOTVIIICAN, Fibo TREEZHREL
TBWEREES (#5414, PE—1E) AIC
B, HRAOHERAM CTRELZVEH TV
ISMoE/ALE b OER L, FhH6 RN
T2RH L ICABE AN 7 VIMZFEL,
MHEE I T AHREEZ KD,

EEREEE N 1 0 L) ITEREESRNICERT .

BRICREEL VY (Y375, HV-361H)
PEEL, BFNOREBEERBFLTIIN- V-
% (F/—, EH800—12®!) ~¥hi L7z, #F %
ANTz7 V3 ILidt v S 8E S8 TEW
7o EERF ORBRN ORI IE 21T OEIBEkKR
Eit (HEESE) OBELSZEICLE2S, E
FECRRESNA LI ITEE L,

BIEEERE TP ALO-F

4/'

!
|
| L. I ‘
......... <
\  aEEsE
T e
aBEE B8 An
v 73
= U
M1 E£BREE

BEE (Z19944EFE AR DIZ T T, IUHERK
4 COBEIEICBED 6 A DAREERKE T TRFL
TBWI2bDTHhH D, 24%KELEDEKSIE
TKEAET, FEKSHIZAICSSLTHERA
7% MO (e (V- E A BYAN

4. ZRBREEE

(1) aryozAHERICL 2ENHE

ARG ERDKFNEREERET 5 — B2 EE
LT, BT THMICK - BuBDfrbhd
a vy A KSEENERSTR I TWS, &
HiXIhE AW THBRAOBER % RA, BHTL
THRBLRFA OB T CEIKNICK - BUBDITH
NBERESEC L A HEHEE B L7,

T E IXEE25CT D b & THKFICITo 720 KA
EEaldayy o flEdFTak®ls, 17, 21,
25, 29%, d.b. DKEZ0.68, 0.74, 0.86, 0.93,
0.96, F-EREEHFTEAIEL, 17, 21, 24,
29%, d.b. DEFIZ0.65, 0.74, 0.83, 0.89, 0.94
Tholze TNHLZK2IIKRLTHETSL, &



feaR - NG TFAY - FR : MOKFIEE L KERE 51

IKED1T% LT TIEIWREIED a fEF—FH LT 5,
LaLl, ThUEICEAEREEST AL, HEE
BERICE B afEDITZ )T T IZEBMELY
bELRY, LEPVWEEFOEZHEVT, FAELY
TROEEICZoTWA,

G

at 25°C %

0.7 0.8

a (He)
K IEPEE (A R )
2 > oIq4kaEERERS (1858
BEAFNBAR) ETERIERSRICL D
AEZROES: (25C)

0.9 1.0

2EHBOBRBOEREIIT Y M HIERZ
RV AICEREERICE A XD L1/108E
bA%L, ZTO%k4, 6REEBIIBWTD FEk
Tholz, MHEED 1 gl BEREID R
Wiz, 2R L OFFER OB 2 FEIESA

:(imgf)

BRREL L TEELLZPD LRV, /2, &
BEANLTNVIMERD 55T X BEAHAIRN
T, WHEOBHEMBBROR LW - BRI L 5B
EICHIDICEELTWE LI BbR, o

& 1<, M2H55EKRRIINT BAMEEDEH
VKL 2B EREESRICL 2 HENL D EL
HErsh 5,

(2) EREEHIC X AEEIE

EIRERSRNOBEZBCICHELT, 2, 4,
6 B BROBEER*WHERL OETET
L, 30BN THb, HEE0ITBWTIL,
R EANREH & B E7KEm OB R ST E DK
EEDETHELTBY (P.=P:), adbnid
H. b LTHEARNS, 72 213, &KE28.9%,
d. b. OFAKT?2, 4, 6 BHEBBROETNEN
DadbbVEH. B ELVWOT, 2BETT TR
EBELIEIEONIZ L2 b, EREREZZFNRDL
TITFITARBICOWT O EBT, 28R 4 8
BB HOBEREIZ0 A TRbo T3, BT
HEREREIOCLA0CIZBWTD 2, 4, 6FRRRE
BEOD a fEIZFEIREIIZ 0 HTRbo TV,

— M AR AT T WE K B R ORI
ETI, BMBEBOMEHEE 0D a EEEREICRY
BT e TEL, ZHITHL, 8RO XS ISH
KA TOKS DEEL, RO RERD & FE
~NOKBEDEL, FHEAKGIET D DI RRERH
FELTLED,

28.9%,db
X

at 25°C

17.0% 14.9%

a (He LS e
SNk 4 i T (B 4B RHRBL) T Ny

R Q$<\\\\\i

0.6 0.60

80 07 ‘”§§\223\
(He) -

M3 EEFEHECL->TESNBKAEE (a) (FEHEMEEH,)



52 BERRESTATHHE425 (1995)

L7:h5o T, BHEGT CIIRETHRRA LI,
FEMEIC L 2EELMbLBETNDDH B, iTo& &k
<, Wap L CERERSFOBNEET TiTko
RARERIIBWTIL, 2HEOBETaELYMS
ZEHRTET,

(3) WHIBAFIEAR

EIRIEEA A DR %25, 30, 35, 40TICRRE
L, BEFARLEKROFOWT a LA
HTHRARFHETRD L, IS OBRYRESE
BEE LTR4ICT EDTRT,

(%,db)
30,

25°C

// 30
25 /
L [ ]
35
0

SRRy

g

15|——o<efg

0.6 0.7 0.8 0.9 1.0
a (He)

KpER (TR EE)
X4 185825, 30, 35, 40CICHFS
RIE & RAR
BREREOWBSEFRITIZIZEITLTSEY,
FBDOEKENEL 251221 T, TRALCEK
EOHTHEREIEL 2AIE alEIEL 2 AE
M2H 5, BEOEKEIEL 25 LBRNNOE
 HAKRGDEL RBEDT, aidE b, EHIC
WEPERT S LBAKERELDEL2HDT,
aEDH L 2B, € DORERIKBICENT B,
%P, REREIDBTLLTCIZIBNT, &KE23%
UEDOH D a fEIZEIRIEERRNOHERE % 95%
PECHEEL TROOPHEEETH - 7272 DHET
Xhhol,

5. i =
BHRBOKELREP X, REHERE»SFH
BIB KRG a B\ IZFEHNEEH, & [
BEOBHAEREP, LOETELNS, KK
FZDadHbVIIH OEEZRD B FEICOVWT
B LZbDTH 5B,
ZXRGEMII—RBIEDbhTwsaY TS
KOEHRERR T RS OBR Z ML TERAL
72 BEAXTTROBHSEMT CIIIHERICK LT
W - BGRIC X 2 EEOBBEEIEL, /2, 2,
4, 6K ERBLABOE a i Role, Lo
T, EHIEEEE LRSIz, 22T, B - BE
OBREDI 012D, Wb FHEREICET 3
RHzbo LEMIE L) &, BREERSHFNTHE
WA X AREINTEOBIMESHTIcBL I L%
RKAdz, TORKEE, afliz2, 4, 6 BHZEBOM
TEINLL, ARETEONLI LR Moz, B
(LT, ZOERERBICL2EEPHECRE
25, 30, 35, 40CICBI) 2 KBRS —
BUCIZIZFATICER T LT E 1,

2 E Xk

1) WL - O ERKGE & BRI & OBfR
22w, &Rk 10 : 41—52, 1995

2) KHFEE  KROEKRICHE T 298 B1H)
KOWE L KRG FHEORSR, HIERL 35:38—
42, 1986

3) BHBES  #EOERRICHET 2 E5H
Wge, BAEEE  43(3) : 459—467, 1981

4) PHEDL  BEREHRREL VB LUFT R
ru= N7 77X BAKSEEDORE, BT
W 44 :9—14, 1984

5) BEZFEE M, LK, ¥2TH OBETFHEEK
FIZDOWT, BREE 50(2) : 37—45, 1988

6) A. H. Landrock and B. E. Proctor : A
new graphical interpolation method for
obtaining humidity equilibria data, Food

Tech., §:332—337, 1951



RSERRMRSE 2 RAL SRR Nod2 : 53~58, 1995 53

(ST W
KRERE BEBE™

B I & 28 D B R O LLig
PO - OREE Y WS 5 SR

The Comparison of Rough Rice Drying Characteristics
with Dehumidification and Heated Air

Yasuo OHSHITA* Katsunobu GANNO®* Akiyoshi TAKAHASHI **
Tatsuro OHSATO™* Osamu TAKAHASHI **, Masashi NITTA ****

Abstract

Rice drying is an important matter of concern for Japanese farmers and rice consumers,
because of the drying cost and taste of rice. The rice with dehumidification drying may be
more tasty than that with heated air drying. The rough rice drying system utilizing
dehumidifier have increased in Japan. However, the drying rate of rice by dehumidifier is
generally lower than by heated air drying under the condition of low temperature and high
humidity in the northern part of Japan. In this experiment, the drying characteristics of
rough rice were compared with dehumidification drying and heated air drying in the Tohoku
district. The drying rate of dehumidifier was less than 1/2 of the heated air drying. The
drying cost of electricity and fuel with dehumidifier was 2~7 times much as the cost with
heated air drying. The rate of cracked rice by rapid drying increased in proportion of the
temperature of air in case of heated air drying. However, the rice seldom cracked by the
dehumidification drying. The taste of rice with dehumidification drying was better than the
rice dried heated air with especially high temperature.

keyword : Dehumidification drying, Heated air drying, Drying rate, Drying cost, Rice taste
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Studies on Preparatory Drying for Storage of Raw Garlic Bulb
— Drying Characteristics and Energy Requirement —

Eiji BEKKI* Mitsuhiko KATAHIRA *

Abstract

In heated air drying, the average air inlet temperature in the drying chamber was 38.1 .
In dehumidified air drying the average temperature was 33.4°C with a set temperature of
35C during the first half and 40°C in the latter half of the drying process. The difference
in temperature and relative humidity of air at the inlet and outlet of the chamber were very
small for both methods which indicated an unsaturated exhaust air. Air temperature difference
inside the chamber did not exceed 1°C within the first stage of drying and became uniform
thereafter as the temperature of the bulbs stabilizes. The rate of moisture removal was 0.19
%/h for heated and 0.08%/h for dehumidified air respectively. No deterioration in bulb quality
was observed even with high air temperature and slow drying rate. The drying rate per kW
of electric enargy was 0.009%/kWh and 0.022%/kWh for heated and dehumidified air
respectively. Comparative cost using electricity and kerosene was also discussed with the
present domestic price of both fuels. The cost to reduce lkg weight by artificial drying are

218.8yen and 302.6yen for heated and dehumidified drying respectively.
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Studies on Preparatory Drying for Storage of Raw Garlic Bulb

— Determination of Optimum Drying Method Using Infrared

Heating Type Moisture Meter —

Mitsuhiko KATAHIRA®, Eiji BEKKI *

Abstract
Optimum conditions in drying raw garlic bulb for storage has not been reported. This study
was done to determine the optimum combinations of drying temperature and drying time prior
to storage using an infrared heating type moisture meter (Kett, F-2B). Heating temperatures
of 75, 80, 85, 90, 105 and 120°C and drying time of 50, 60, 70 and 80 minutes were tested
respectively. A drying combination of 90°C and 70 minute was found optimum based on
moisture rate reduction, minimum odor and burned color production.
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5, FOH, BEAEZHTT, 5HENLTRDE
FHARERY POHEZ 23 o &R0 T, B
HAY POHEZ 2252 AFTIC, HEOH%
BTHIET 50 €9 V) RXT—D2DFIEET
RoTVETOT, —FRBEIHEZ 72056 10
HTd, SREINTZADORPE LWV ZLTET
REPPPo72bDTTRS, FETTE, 68
2H»S 3HTHMA DY T3,

SR E, F2FF1HIC3S4had
RhE, HHVIIHAMEZ S 255 3haTEXBAT
T, BREVTLAXHI, 1708 o,
QLD T 5E30mPl EDIIFLRDOTEH EBY
WCWETHADT, ThIBETHEIZV,

UL, BHETRVWERSD L Lahld Bl
NFERADT, [ThEERDLLLAELINTERS
T, RiIHEZ ST TR I SAToTL Bh,
HHENEI Ty NRNETFoTL Bh.] EFHn
IBERBRFOEHR > TWET,

5  REHK & KRR - 1L

ZIVHIRRT, BYOFEBRROAPL TR
X, HOFENEFTITONTHL &I PEVA
TY, 7272, ZORDEFTFH L) OPFKYTY,
BOLEELETH, HIBO R, TL ADBE VB
FHL—HI o TBMOERFIF L VWS 2 & T,
RZTAREVYEEELTBY 3, 104EH],
&9 CBMSMETT A, RoOMELESEEDH
DO—ERELT, WEERE I N1 Y ZFhizon
TO3IFD1IDOFEEV) ZETHEY T Lz, 25
hafff&DTA A€ F R ATTH, REKTT &
TBH 5 VIR, BiiL»DZE) Vo2 T
WERREER DECE %2 7E 5 DT 2%, 25haxtinTd
TF2R50, T0haDHEZLETEL L)L TR
EUFIZLED VD T ET, BROREZ ) Vo
b DIEADETEZT, TREEMELAIC
BEVWLUEo T B 0054 ALY TY,

T9, BEEHITLWwWE WS 2 LT, BTEE
SATHEBICBENLE Lz, BERMRITEER
WEI A, BWIEY, Zhi8E38%E, BR
BB, Y1474 7347107, oyt

Vv, EBIERE, BTHL, HLoHERDY
DIFFEADBRDF L, ROTA XLV T DFRE
MEbEICLTIERIEo AV AL LT L
5, 2,500 M) F LA, BB« Dk
WCBEWLELTLO0FHEMT L, e, B
NOaryr7)—rehUFREPELORBEE A
ne, HES, HERXTTEDTL5005HTE
THRED o 72DIF T, FEY FIC L o THEEM
RETEDLLDTRVHR, TEEE, H 50V
BB AEETIELRLC, BB I AW THLR
HYTRAD, £H\V) RN LDERITR-
TR RIFEEEZTBY T4,
BWoOZETTIFE, BEERSICIE, ERE,
B2 YN VB ICE VAT R, BRI
THARICIV 2 —7 o T, BND LK
BIADEERVWE) R AT 2foTRALRE %
BHRWARZEBRVE T, TUDRBRHADI VN
1Y, FELOE—YHLTH5-T, FRL—
YO RS, BfioRTens L) rarn
AV EEoTHh bzt BwE§, 1,0005
353234 25005 THESL ATV H
EBoTVwET, BBEBOFTEIVIHEEL
T, AVE2—FPnETEZVERICIZ, #
IVHIEIRIAVNRL U HBEVRI T I EFED,
ZENDHTUDRRBMEHED BRIIIRFZ D
DENLTHRSZEHFTERVLATL XA,
BRATODPATLHETIIZNVoTHA LR 2
ATT L, BMATI00FHEWAZITT1 HES D
DB RISk b, 9w EHEIIHF
FEBEDOHPTERALZWVWERIATT L, T
DPATHELELDTHobHTHTE B,
B DB L) BfFROF S, —BRE LTHIC
BEWL-WEBWET,

6 HEEMZICOVWT

FREBRFLAEHIC, RELEEHEGE VD
ZETEY T LA, RIFY, ThhrbiEAT
EBREZIA L TEETLIRATIIAVwEREVnT
To 272, ZNRTBDED 5\ idEW & OB
PRI D 1, EEEGITEMUCBITTARE
REVI) E)TEZTVBEADFEICEZVERN
9, A, TRCHOZWEIEAMELT, F
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EBIT) FLATLRETIELEVEES ATY, BR
ATV bDIZE—E—ROE, BARATYT
Lo by THONERICHEE D 252U, A&
AL F ATRTIRVATY, BARL
BAPLEANEFT o THELAoTT LT HHRD
ZWATY, ¥d, HE—AOFH—TRTHE
BWE% 6T 5 L) 2EHrlcaEug, AL
L72SHMEE D OIS TELDTIREBVT T,

ZTNH, KERAFPRBLELAICBRORELN
HWTETRS LD MT, 29 % )Biextikic
RADRD FEALOR, ML LzoT, FE
B AP ALZTHEEBEH P> T LTVET,
FIZD LS5 R VEEBMEEEMELT, M5
VDR EVD DTT,

BMIVodb, FIVoZBHTE) DTTITE,
HOOMBE T L5 EBHRZVWDIDEEAN
L TMIC R B &, 72072 5 R IZBI o 2 [FF)
Lo LY 23wy, ZORETHHE L%
PTO, BAOEPIBEEELRBO LS nE, &
WY Z LT, RDS A ALY ¥ T4 AT
RoTENET,

25hadf B TI =S54 Ak ¥ %1EY F L7,
TR 6 AERE, FEAEEDEE D% > TT0ha %k U
LTwET, KOEETT,000EH x oL TT,
25haXtiE DT A A ¥ & TT0haDPRIEZE R & 72
TSR Sk nd 2RIz, RolF) i
WERZFEZVENVWIZETTE, IBDFA A
Y ORBERIIUREE TV E T, AMD—
ANEBTETOETEY ¥ — AN RATVET,
FEEIX 1 - X T4TEfE-TB Y 3, 1H 1
Bl &) BERBEOFWETIRENICH L & ) D
WERTY R,

I UNA U EEEIRBIIRE T LU 5124,
TRYEA, EHEA, IWRSAOEWEE->T
WETH, TWOFE TS TWE AR, ] LHEM
BRE) ATTINR, RiITEEoTVBALL,
INZETBEOBBHIEREITNVVALEDLS, o
D ZHVI) W ERE LA EAEo T B EW
EBIATY, HEC SVEER L) 2o
W, Ky r—o8fg L, HLidRTLwIiThe,
RE V=D TRTOBIT—OEN S L ARLIFA
BFETTYTSTT L, BMEBEZIFATO#TOR

WETIZEKE T, BETLORMDIZI NS LR D,
ALV L 25563 P ET LR, B
BEIOBIIIC, a3 N\f YIRFIEBEVDS &
Wo T, 3HL4HARAZOTIIETICR D F
Ao RITNEBEICOVTH —BOERMEE
WEED L) HRLDTRLTIREY 7,

BADEROERZHWT, REGPAFEOE
EHVEBERRRATRoTWAATLE) B
o RIS T THINLZ LIZ—ELDH) THA,
TI2H, BFLOISHOEREDBL LYRD
hTH, EBIHE) ADNLY, FhEEZTHE
ot Bwnig,

TIhL, bobkdbokREINEALBRIKL
BHEEMR, AL DECETHEETEERBIK, *
LTRFHLT 2% Eo THE v, BEOE
EGEWVWTY, I¥N4 YD1,0005Hb§ 52D
%5, 64EFioT, FIEEL LTRAERTH B bIT
TThb, HBNEMELTD 5 ) 221 THIRE X
ATIHAFM+HT EBRLNL DI TTh 5, 204
CHBWFELNBEI VN, Y EESTH B D L RE
FTALHPY 5, RAVBELELL, Huh
LEVoTRICRTANEVATTNL, v
REYFET L, BIPLERDFIC: o THME
PEoTWz/E&7zv, 29 LET L, Erb0E
EFEOFTHPEZADPES LVWATY, HE
BETHRTRoTWITIAATT L, HiEx b o
ERIFIC, TREFOWFEREE, £H)\voizd
DIZLFTAETELTEET TN, MEOBHEH
Wwl7zwnwieBwnEd,

TAREY I D4 ADFEFITRFH LR T
WEFA, 1RRHL000HT—FRSET, 2w
721y —=X V0% 54 Ay FICRTHE
T3, TT2H, RFTOFHL LW =XV T
BE, ENICIA ALY FICHHD 0B, Shwv
AT60HHL v, —FL DO HFAT230H M <
LVTY, 54 ALY ¥ pLRDIT) THKL #
WOBERE V) Z L TE ) OH1404 51506 H,
EBRDOE TP VW80 F MRS E L &
TIHH, IR W E ) FIT131005
BEnHeEdbdh) I3, FAb20hanEFER o
TWCTI00FHDOERILZ TR THICEI DT
2, ZhuE, Bk 2 X b EFTIUIIEEICR Y,
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ZFIV o 2T, ITHATIA ALY T %
FHALTEBORBHREILATH) 28 nwEwn)
Z &T, 4 NCTHEEIZ46haDEIRE % o TV T,
SEFET 4hatdz TWET55, #50hant4
ANDOBHEERIC R o TWE T, ZD1h, 202525
ha bV LI ZFHBOHEFZR5ETLH - T,
BOOWTEAGERO LTS, ZhA5n)
LD Aty ¥ DOFRERATT,

7 SHOR%

i3S, 942k r ¥y 0FEBMC [E&E2#HT]
EEVWTHIANTEBEET, ARLIEIEDOR
ZRELLRIV, TT—D, AME Vo THERHE
72, TR TR LITTWIT 2w, T, TKT
WEFLE), 2FBICERARDZVWER RIS
ZROTHEELZATY, £7, R5R%2FHbE
Lo BRTR2REFHHLEL LI E, RBK
Zoh LEFo THABPT Ny 735 L) Tik
LEIBBWTTRL, 7, BRE Do TET
LIk, ZL T, ZHHETELIIFHAD
Wk, oD, BERELAThERS2WwE,
WRLZE, TR, #5%, BR, BRAOZOmEDO
ERTIE, 20wt ER2ndoidizniisd L,
LiL, NHAEEDETEETWEHFICEH L IZo
PLTIATORELAD 2\, BEIC, NEDEL
HEVHIET, BRo LWWHIT LT, NEZE
LAELEYE, CORELRZHBIFTVET, W&
BoTOLRERRYVLRNLNEZELEL, FhE
LBEWVEEIIZDBLEIPRWVWEER)ATT L,
AREFO LW Z LI, TR, BR, 5K,
B, BREBVETIINE, ZZICHERBO
FeEH LR R 2250 oL, ZhEdo
THOTESDREDHENNTE LD T RVD
ERWwIE T,
STAVIDBENREID, =2 —J—F/F
D, F—ALFYTOEIDIHDE ) LHIIC,
RV ETOBERER INETRoT, FLT,
HoO®kME, KE, &, RKEICENRZT 0k
BHRBD, ZIV)HFKERATYT, 1do X
NEoT, TNFIbNRVDTHo725, KiE
NHZRBES 2B, JlkEZEZRTN
bk, BEEZHFELLLEDRIVELL, 7

IVIHITELER-ZVEI AL LR o TWITE
WOTIE WD, 72, OV RBFLEREDOZ
LIZX o THALEROHUTL 5O T Whi
EEZTVET,

8 fTHICED

BB, FRICEGEVWS ZERATT, #
LO%Mo X LTaALESTBYETITE
RRIYVBEROUSZ LIV LEBELTIZLY, £
LT, REBRDLEVHIIIZE S Thb 2R oTn5
BEEIZVWEE)IATT L,

TERORTHRBERE; L BT T, BERE
OREEFHE T, BREZ > TEXIBAES 2
U, huvihu bt SoTIHF > TEF A
TH#E WA ATV IR D ) THA, BRWE
v ERICE o TwUE, BRICHES AR ATW
ZWTY,

O COHRROREZRBERIITo L &ICE
W L, BERBEACTREREE L DLW
R 5BATY, BHEDOLLEIE > TETRES
RBHEATT L, RBDIFVVATTIINE, &l
DOREF OO R VEWD, HHEL LT o2
CobrTWEENTET, REKERATVS
Th, FLEBRZVTT, Zhn, ZHnH T
LERBAIESTL, WBEDOHRITIC S LI
VEEMTAPVERE, 22 TOEDEIND
Ty 7 RRELTHLR o T NS5V D
TixZzwhrt,

FEWRBEDESOREICH LTOHEBIEN
ATTh, RiZY, BEXH UL, il T
BHFIRHLTH, BHHOEVEZIWVHI DD
FTHEATHWL DTIE Wk L, fIESoTH,
BABRVESELBEINTHER, Thdhs
fFL, TIRAEMEV) ATTD, EX2UD
TWHPRNVERZD ekt BoTwET,

SHIIKRETEIVDORVERZLILT, bio
LEH A A ==L E LI NRE, SHOT—<
2, YURITAIEDLEWEEBRERETREHL
R FEAN, LETRERERDLIETHE
9, HEED VL) TEF L,
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COURIG L)Y [HRIEDKEES T3] £R/HE(Q)
WA o Xk %2 £ 5 F 5
— HROXHEIOELSE —
1 4 AR5 *

How to do Rice Issue of TOHOKU District of JAPAN
— From Information of World Rice Situation —

Kunio SASAKI *

1.3 ®IC %5

FEDHY b - IVTTATTY FIZBNT, & ZITERE, HROKFBCHETLIFRLD
DVEOBRILKOMEBYLEZEE LTI =L T > BERERMELZ2DS, FILOKRBEIIOWTER
YARZHEAE L, TOHENREDMILIC  THABILICT S,
MF T 6 JKI00EMHD T 7 ¥ A EBEIPITFEL S
nizo 2oL, FRIEHZ R L LAEEEROF 2. HROKHERR
RO REICE T 588 (DT [HaEsE % ¥, FAODERD 5, 19934 DR K4
L)) PAREIIA 1B XV HEIT SNz, BRD ERRZEZAZERIIIRLIE) Th b, KAEFE

T HOBHRILDRNDOEE, £ L Tihis 5
- B > 7 BL g . H H HE Sb57V7  WLE
BEBRCEZD2XBIP L ORb DI H EEH ( VE) 122

AEZALND, TIT, HOKOH  gyomae ( Fha) 147,517 131,665 9.3
RHREERFRELTRDY ERORE 4 e g T t) 527,413 482,549 915
BMERBCLESGE, ¥ RYT A w g (kg/ha) 3,575 3,665  102.5
ERBET S CEREERLLDOLEX (1) FAO Production, 1993& Y

R2 REEER My TT 2 EEERE

EEEHTL HUE ZEIR CaidEtl : %)

JE L A 1990 =7 (%) 90/86 87 88 89 90 iy
1 = 189,097  36.3 7.9 1.1 - 1.2 5.2 3.4 1.9
2 4 v F o 112,500 21.6 23.4 -6.1 24.8 4.5 3.4 5.5
3 A4V Fxrv7T 45, 270 8.1 14.0 0.9 4.0 4.4 4.0 3.8
4 NS5 Fva 29, 385 5.6 21.2 0.1 0.0 19.9 6. 1 6.2
5 % 1 19, 000 3.7 0.2 -23 154 -1.2 -9.5 0.7
6 X F F A 18, 000 3.5 20.1  20.0 4.3 211 - 2.3 4.8
T vy v T - 13,620 2.6 -36 -35 -3.5 4.8 3.2 -0.9
8 H N 13, 164 2.5 -87 -88 -6.5 4.6 2.0 - 2.3
9 7 49y E Vv 9,300 1.8 3.8 -3.0 6.0 - 2.4 3.5 0.9
107 A U A 7,026 1.3 16.4 - 2.6 23.4 - 3.4 0.3 3.9

UDA—=ZAF+Z V7T 924 0.2 29.1 -14.4 22.5 7.2 14.8 6.6

R g 520,524 100.0 10.6 - 0.6 5.6 4.3 0.9 2.5

(1) FAODEHR LY

* B IRIR RS A
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E122 7 ECHIEEMAIIW 185 Thha, £EE
PHBETHSEITHt THDH, MROKRERE
KT AERIER, HETRINLLL, S
ETHVWONTWALRKEICRET LM 4E 2
TFhRtehb, A&, a—-VEeBATHRD I K
BYD—D2LoTWE, LEDBINIH, 90%
BETVTICERLTWSE, ZOZLICELT,
KREEE Ny 77 V2R ER2ICRTHED, 9
MEFTETIT7TTHEDTNWE, TITEVA—V
HEFEISKROBREERTH L L2 EMTF TV,
BiChy 7OHRE (36.3%), 2604~ F (21.6
%) CHREDKRDEEEDIS8% % HO TS,
HEEBEODMUERTRANONY T IFTT4 vV,
QMDA VF, 6RO MF A, 10EDT XY A
MREMYD, EETREIE, HARANFADBREER
HEETHBI2MLOF — A + 51 7 5%29.1% D
URERLTVWBEIETHD, HROMUKIZ
10.6%, TKETL4T0H tHL %o TWAED,
AOBERERELRS 2 EIC & 5 EREROBEICIX
RV, XE, BARE8.7T%ND~AFAERoT,
Iy U -t BATHROKERE BRTERD
FHELVWoTIw, LT, ZOWEDAIE YA
FADEENHEL 2o T2,
COWMROKEEREDNDI B, EHINBDIZL,
EREH 5 IS KOEDIHEIC3.2%~3.6%, X

KETL,306t~1,5206t, 2%, BHEADXK
EERZEPCLERZBEOALTVE LWV HT
Hb, NOBWIES TRARDENS C, EHEM
BAHTENPD NI EERLTWS, bk
12, WROXD 3 KEHEIX 1LY 1, 24607 X
YA, 3L F A, BICHAENY T IEE
JIRTHEYTH S,

Z 0 3 KEHEO AT EIIZRE T19894F
T14F t, WFTT 160%, 7 X H24%, ~Nb
+215%, L 19904135107 t T, WRIX*
NEN54%, 25%, 21%EVHEEE T, ¥
A DRI EXRMFLDOEBEH»EILD,

3. BERRKOBIEERR

RT3 ] B oK R EASERIK Th ) R
ISR E VTR ERE 2o TV 5,
EHDHNCHEELIROBEER S, T4 A
O—F»PHBEEZTVE, ROEE#LE VDI
ZHEOEFERVOA Y FZEEL LT, XY
I—REWEEY) I—ZADTFA A0— F25H 5 L4
LTS, BEY a— A%, HE, SiEEE?
BCTHARNER LRSS, ZHsbTh 5,
FEEY 23— 2 FI =T v 3B ST A Y IALITT
DY 5 FBREDOREALE W R B, IKETULIX T8
LLTBWLOLAPFENSLOT, MhERDH 5

Ty RZHKOE
%3 TEHHEOBHE N R
0 E 74 XKE N bF L4 Hb, LI BHIH
LN 1989 1990 1989 1990 1989 1990 o ummmaiit
NUF5F4va 222 12 28 1 33 L Lcokracd
i CI 17 1 0 14 S
% #2951 957 10 5 - L gvranx
4 Y K104 6 13 13 510 42 el
4V K& 7 356 21 28 8 - . OREESEIR
P - - - g0 PPTHE.
1 5 y 4 114 388 292 - - fEoT, ZZT
+mYFTSET 133 158 189 191 - - W) RERKEW
voUA AR = 21T 209 2 5 - 2 0, BERAL
zZ Y 3 v oA 89 13 - - 74 71 &oT, THEL
7 o 7 & & 3,816 2146 1,008 737 685 832  THLLWkK%EE
770 h & F 1,307 1,116 557 438 676 465  F. ZOHKAM
I-oys & B 242 181 614 440 16 28 IFRABRKOWES

(&) FAODER LY

WZB1T B AFERD
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xAhbHE, BHICIZON) 7+ VTR, @F—
APSYTARERDL), bEdE, HYT7+L=
TRIHRABEZE L > THRLAT R AMD
[EM] 2Z2bZFbTHEVDRTWVWS, TAY
VRSB LR, FEP L OFHELE
FANTZDS, THXLTE - 2HEANICE 5T,
BEEZHEICHT 2 5 12350 B X b THREPR
L7720, BMTREFREL, THEPRMETZL
BIHLN72DTHD, ZZTHEI VY v E—
MTNEHHEORKAKE A 74 V=T THREL
THRH, ERKEDTDES oLV,
AV TANVZTIIERER > TL4APHIIAF
THIVDOWMELLRVEHZ2OTHL, 22T
B LIOBPI XY RZAKT, S4AAFU TN
bhEFERERE (BBRLY) dzofE
HEThHb, Uik, NEHEH-T, GHiEL B
HMERRLT, MERRE2ERLER, Yy E=
A OM%E M BEDHFRKRIIES D TH B, %
DAEFERTIIER 4 1R T8 V) TH4E TIPS
92.1%% HEDTWV5E, REOHBPLEHILMAIL
DY v 7 AMERES T, S (short gra
in), M (medium grain), L (long grain), %
NICEBE L REE RS BFETRREND, HIZ
IEMAOLIZHRIFECHTFD 4 IMHEL BER L, B
BOBFO 1L, THE LTBV LW Rk STE
ko N&R7J Y FHECKSLH I Z OM401 & v

R4 DU THIZTREERR

IEA—METHLDbHELOEE VR LS,

DAY T V=T RTEETREZBNOS
WHTH 5, HROEJENTIIAERLS Ly 7T
HEN, TAXVNEXRPLHI) 7+ V=T K%
VSHIIWARIMRO ~ y TOBINE 25, HT
bHACKOFHHEIUILKRETI0a %472 h 700kg
EBRLTVWS, ZOLHIIHAY 7+ VoTRIEE
BRENEOWHETER L VWIS, LAL, TFL
ABEIKTHEFER D BAERNZRLTWS,
1989~934FE ¥ TS5 BN AT DE, HKEKE T
BRI D80% T THIR S N, EMEH¥ Tk
ZARELETHRMEFIRZLTRYZONE N
EHREHZUHIEINDE T TSR TS,

b)) —DODERFIIEERTH S, 1024720
VESEREMIZ0.9205F, HES F6st > b, B
BEBIS V6T M, EME32FV38E Y b,
FNERZCEL6 FVATE Y b, FIF4 P25t b,
FEBS FS0tEy b, EEERAFTIE, 115F
V2t b, 1 FVIIOMDAEREL — b &3,
102 B2 W12, T50MDAEEETH 5, = hit,
HILDREERONIOTD 1 THD, FHHEA
115ha, 0Dk, KEICTHI BRI X 5 H# 1
HLRPLEPEEICL o TERI X M EAER
MEEERLTWEDTH S,

M, ZEE TICHRKREERIBEO—HI2 K5
[ S

B, B 7+ NV=FHOBERA—
NR=IZT7HFRFF IR (THFFa<F),

fERE® B I EER & TVeHUNLEAETEY, 9%0
(ha) (kg/10a) (ton) (%) ADEI2F N9 Y FOBEEETEDS
S 20, 000 689 137, 800 11.8 NTWa, HECRREEWVWI HY 7+
1989 M 132,000 718 947760 812 L —gko by TTIY FRLED G 2
Lo 12,000 675 81, 000 T0 fEChB. MDY T AT
UL R TR S B e s
1990 M 146,000 696 1,016,160  g2.7 % SHAERDERITEDSRH
L 7200 es7 17 304 L3 HBA EIHFIVERN)EADT

BH 158,000  (676) 1,095,864  100.0  oBVRLVEIHEARDNDZ,
S 4,000 684 27, 360 3.0 Eh, ER—OKMEH, T—A
1991 M 120,000 1705 846,000  92.7  VHMIARTYFOAFVREIZE
L 6, 000 648 38, 880 4.3 NTEEDFEREPFTIT LAY O
At 180,000 (679) 912,240  100.0  EECEIILTWE. 20N, VAV

(#) U.S.D. A. Agriculturi Statistics X

7 FIDLREFET S BARNEF A O B AR
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F5  EAKEERIS (XHK60kgdrl) : {) Zhig, BEO#

HA (3hall L) 74 U4 (2KFH) Bk Y FU—k»4 A

19874 #1A(%) 19884 #A&(%) H %k DR, SHEykE

Y it & 8,232 47.5 1,424 68.7 5.8 LTENERET
(3BBIAS)  (4,394) (25.4) (333) (16.1) (13.2) 2%, #—2}+5
5 E% 4,014 23.2 296 14.3 13.6 )T ROBK L 5
WA 12,246 70.7 1,720 82.9 7.1 BB B,
BAFIF 83 4.2 82 4.0 8.9 Bz, AEEHI0
Ha £t 4336 25.0 272 13.1 15.9 mimmmimeg,
EoREER 17,315  100.0 2,074 100.0 8.3 BAZEEZIZ L 5T
() &fFA MRIEDERIC

KERICHDHATRE L W EHRDH B,

HAENFAO BAERKOSEZERIERIZRA
BDRVH, BICI AT 7L ADFER 74451
RISBSAAL (EiAKFEEREALL) T, KEE
TEya<wF (329t), aveHy (17t), #
MCEET—X (643t), HHCK (578t) 2%
AENTz, THOLZBECIR TV TFFHE2ELLT
BLUEEHY Z 72,

W, 7AYHIIBITLRKEBREIIRGE ITRTE
DT, BEALLTAREY, BE5EMT,
H3EIHOITWB, AV, RV by, FrT7Y
%% ERFEHAROKFESALAT 2 1) I ADKH
BEIRICHEZPIZENVR S,

RNWT, F—AMFTYTEKRTHLH, +—2A
P U T TERMICKEREICEF L0 UED S
BELZHEATHD, LHL, KEZEELLD
DO, FHA—ZAMF Y 7 TILREROFEDI L
Po72DT, &R, MIEREEICKKLDTHS,
®RIC, ZOHRABEEOXKEHMZFARL LT,
AV TANVZTROI VO —IXBOHRELZ 1T LD
7eDTHbD, KE#HIZ=2—F T2y 2 — VM
T, Y=L EHF ¥ N VOFEHETH S,
ZDEP, 74—V X5V FINTHOLETH B
BEISALNG,

A RERI1X1992~19934E121095 t T, £tk o
T 1HBtDTITR, A FAOEERALNG,
PoT, BREIIXINFtEATIV, 75V F
BEY VY ITAATH BN, Vr R hombvwHh
TWVBANO—XAPFBERL LTHRENTELZD
T, BERRKEWVZ D, =2 T 7I3EFEEk
WMEBELTWE 0, ZEHFARERNTH S,

BB EHNBERING, BH#TIE, KEEBHL
KICHTT, RYEF2EDOERZENIESR
b,

72, A-AMFTVTTHLAORBESEDY, &
BUCERIERIZRAD 2V, 20k, REEER
IEET, LLOBEAREI KB TH S,

W, Z03h, BRBKE LTI, HEREICX
4N, AFeH), AL vaxFirE
DTZ Y FETHBMETDH 2 0HBERNCTHE
LTWwa ) FHRbE»rI 2,

x6 KEIRKHEERE

HE s BmE 1 A4k

(ton) (%) b (kg)
1970 1,317,600 100.0 5.3
1975 1,515,600 115.0 6.1
1980 2,311,200 175.4 9.2
1985 2,368,800 179.8 9.5
1990 3,301,200 250.6 13.2
1994 3,672,000 278.7 14.7

(#) U.S.D. A. Agricultur] Statistics &9

4. B2BAXOHE
DHENIPR S FEEICERIEHTAE V) R AH
DRGERFEDNI, 22T, TAUH, +—
AMZUT, ¥4, HEOD 4 5 EH» S5E5F2595
t DK EBRRICHA L2, ZORRIZ, T2
AAKSSTHt, A=A LT YTKIOFt, ¥ 4KT17
Tt, PEXRIBEt THE, ThbdDhKiTkK
Ny I PLARANDEREZH-72DIXEETH
5, LML, YA KEEHE T RMEDORIRIC
HEZOL QIETRSE R L, 72, HEXK
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DERFRRIEB N DEERDE L, BOHP»H
IhX, HEEOEERIGAH Y, 19944108 K
B, TFK3F t 2EDIIEREBE t 158>
oo FCC, —HIRFRFoFARICEINAY, &
FEAOEBXE LTRS—IVETFANSFL,
RWT, bHE~HE, EESGDETNLL, 741
YEUANL 3Tt 2EHT 2 L) BREAKD
BBEBZEHBLTLE o7,

COBRBMAXRDOTIIRY ISR, 2 FEFREO
EEXOEBENER > T, KAFEK, Zhrik
BRI -0 TH S, K5E ) $iFT10kg 3,980
B #FrFa—r) EWHYBEITRUTH L,

0L ICBEEWAKE, WHOREERICN
LT, BANZIEHE LTBWLWERLIAER
ZW, FRNHLREDOLDTHHZ L E2HINELT
BL-EVR D, SHIEARMBEOKDEILT
by, HROKDELDEHIITR LT RV D
DTH5b,

5. RABHE
4, WRBMCAMERBS SRPRT D,
Aok, KRHITELIHROMBETRY Lo b 0T

&7 HROAD (H#EH)

Hb, COFEWORTFRIAOETHY), —HD
HHRBORFIIHAN L BERSR, TEHRE
WL ETHD, TNHDEITDOWT, BIEEL
THRBZEIZT A,
1) AOHE
EEIC X 2 HFRDOANOOHEHIERTO®Y TH
5o ZRUC X UL, 19904FEHED T OBMALIL
#5288 T H AN, FNAT0EED2,0004E 12138
6B B LRI LTS, T, BAEHNLE
AFTOOANOBEVHIFHREER S, FE, YTV
T4 LATHEZTOWBREEA VT —F v M CHER
Tx5L, 19954118 1 BB, 5THE8THAL
%oT, NOBOHESHPEMITFTLNTVE, AO
DBUEDFEE 2 OB S LEFER LTS
T, 7 7Y H31.4%, BT A H25.2%,
F7-, NOEH#IRIZ7 V7 THAEDAONDS8.3
%rHEOTVDE, TIVTOHTHERSIIRTED
HI2BANL Wb EHEH21.5%, H8EITH
ANevbis A Y F316% & 7% - T, WET36.5
%EVHEHLAEZAOY 2 THERLNE, BER
TEEEDLET, HE, 1 ¥ FOAO¥E, 2%
RIS BHGEMBIR I NS 2 b, #F
BRERDOKEE L X2 vbhT

w5,

ERA) (%) (EAA) (%) (5 Ve TRAMOREIAL
e 5,275 100 6,199 100 7.5 £WwbNLT2, RRTIA280ke
77 3,077 58.3 3,611 58.3 4174 ETHEDH, BOTHMISE
TIYH 630  11.9 828  13.4 4314 (\VREICHY, FAOIC LAUTEE
MY AYAH 34 6.0 393 6.3 425.2 WCHATHEOT 7Y AEETHE
k74 Yn 435 8.2 505 8.1 4161 2TF3EAASRBRECEEL
S—wyst 501 9.5 520 8.4 438 Tk, foT, HROARMLE
Vi 292 5.5 312 5.0 +6.8 OREIMALIBIFARELTS
AT =T 26 0.5 30 0.5 +15. 4 D, ANOLEROE?S bR
() EBEEAIC L 2HkE EIFELTVWEDTH 5,

*8 FE, 1> FOAOEHY (2) RESS

&, HREICEEREIHAK

1980/7048 1988/80 19884EAL AN =7

(%) (%)  (EFA) (%) WTBY, TORREBET L
i 5T 205 14.9 5, 114 100 AR L M, T, ¥
o 20. 0 10.5 1,101 21.5 K, HFRETEOLIWHE L
2N 24. 3 18.9 819 16.0 2%,
() EBSEAEENC X 0 e S4ED 6 AUBEOHFRORER
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RERZEZFTOHTAVIDALA ) )4, T4 VA
avyy, IA-YHRE, PHEEHRPELTIERE
SR B T800AN LD ER L 2 Y, £
TRECRIEDICO RBEE L o7, FROAF
T aATIREEY O EE#TD LI % AW,
FiZoHEI TS,

—%, TITHBETIIPERTHO KK T667
Fhao BersE, T/, LM THR, PN
& AFIEOTH200Fhad /KA E, 0Lk
FHE R ETHT00Hhalc RS ABKOBE R %
17z JEsE S BMER 2 E T X TRETK OB
EPEETHERINL TS,

30y XIS T b B o0 H R b A OIS
B¥, F72, A=A NIV T OIEMOBRA HHF
THAED20% &\ ) DRAFE ThE, KEAD
RBPLEINTVwD, —F, T7UHIDI VN
TIRH T HHER EOBER T HE &
nTws,

(B L®HI

WAL &, BEOHFMAERES TR &0 0
BE S N AW E OFBERIC L o T, £80S%1L
PEATWS, SHIZX > T, B4, HT700F5ha
DVEBARHIIC R 2BNDH 5 LFAOIRESE
TWwWb, ¥72, a—ay "R EOEEETIE, =
NETOEEA - SERBEED O FHENRERS
RBZICYYEZOOH B, LiL, BERER
ROZBLICHDLHERA ¥ N ETVT7HIE T,
LIS BB, A 70— Vb BEE I
ToTWwh, T/, WELEITIZRHATEE, BEE
REEZoTWA,

EEBREAESEORE I I T, #HROTES
LRI IEE L O MR EEIC X 5 & I1L20/&ha
THRAOMEAEE133Ehan15% 1Y, /-,
Z 0% HLaBHRAH6.8ha, A4 7k kB R H
5.5fhanil12.3fEhadb &I N TV 5D, ZDHEE
SRR D25%ICHYT 5,

4) B # R4

SRR EHERR VRO TR
DEANEZ, 72, RERRICLAHARET
BHERIBRIC o TW5, BIZIZEADA
D%z 2HETIE, SERERRICHE>T1994
FEFTHIO T had Ptz ok Sz, *

DL, BER»HHEHANDRBROTHIEEA R0,
BHEBEERIHLA L TWB E WS, 2D7-80, H
EBfFIIkE P ERD Y ORERELE TS L
12, KETHRELO B OFEIICBE A E) 5 72
EVd, 9O ANOZERZ LA~ N RBOBER
ZHb, HtoT, TOERAOZRZ 2WEOE
BEARENEBERT 2 ME O, Bii% A
bNBEHIIhoTnD,

M, CNEFTROBHREZ 724V FAT T,
T4V E R EFRARICE L LS, ke
BH2IMESE TS,

6. RILDKDOMEDF

£ WCEEEFIOKMEERILER Lz, &
O EENCED 2 TILOKOEERITFE 6 4 T
1% EHoTWVE, TOZ EMHY, HiLZH
ROERERL VWONIBETH L, TR
DKREFZ <7 ONICERT 5 L 3IRHEELE W
bh, BIZZFD3IHD1%2EoTWAEI LTk
%,
RIZKDEBRD A 5 AT, () B ARAZRWK
EWMRIC L D FE 6 FHEKAERT V¥V ThHEAE
WG % 2B &, LE210 H & O &R 0
s [EA] OFHEIX12EHEHIF L 2 oT\W5,
ZOWIZ, Fir ok, EFEFEOEDITN, &
HEJGH &2 F5, IWEERNIZAE, ILERN
BRI 20X, IWEREET ALY, BERELDE
DITh, BEKEav ey Y, BEF@EaY L
D 8RBT I OIFENRT WS,
DbknZ &ps, AR, EEFKICEZEOD 3
S01, BEORTIEERASTEHEZ EOHE, &
VKO EERICHILDOKDPMED TSNS,

7. FEEEANDMIC
INFECTHRED WA EEENFHIBHOFH &
BEIEDbo Tz, BRATIEERRNOERK UMM
BOREICHETAEEEL IV b DODBRKDOE L
FRMMEORELE VR L), REBWAKDOKE,
2EEEBOBIEICIZ, RENPLI=ZT AT 7%
AKA0T t BER > T, ROKFEIZER TH
%, PEIFHT TIZ10kg 3,980, ¥ F 2 — 83—
LWV BT TORUH L UEEBE2 G bE T
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*9 2B - FTILOKTWEERR

& E5| ® 5[4

FIR e B 4 E B EmERE B EE R

(ha) (kg/10a) (ton) (ha) (kg/10a) (ton)
40 3,123,000 390 12,181,000 610, 000 463 2,824,000
45 2, 836, 000 442 12,528,000 602, 000 535 3,225,000
50 2,719, 000 482 13,085,000 627, 000 553 3, 466, 000
55 2,350, 000 412 9,692,000 550, 000 410 2,342, 000
60 2,318,000 502 11,613,000 572, 000 577 3,502, 000
2 2, 055, 000 509 10, 433,000 521, 000 565 2,946, 000
3 2,093, 000 470 9,635,000 515, 000 497 2,983,000
4 2,106, 000 504 10,573,000 533,000 545 2,904,.000
5 2,127,000 367 7,811,000 544, 000 304 1, 654, 000
6 2,200, 000 544 11,950,000 556, 000 531 3,236, 000

(1) RAKBMRHERIER L Y

5. BELMHBOBLP AN, THEE;E
WOl IE L TEE 2 55, FrEfEEciE, o
KR OBDOMED T HEH LRI 2V, B LT
X, 1R CER OJAIC X 5 @K1k
VA RS 5 2w, ZoBIc, EABERE 2
IbDOD, TAHHHIIHoTHELHHIZETH
L2 NE RS RWEZAIZFELED S,

L2L, BAHBHICOWTIE, BEFY Y3V
PEBLLA-Z 26, BBR, il XELET
BELETILECEONSE, 5, £EXRY %
R, EHEOBSFEITETELT S
CENFREINDG, TNETHEZE=—-AIBn
L TRE, ENICEL, MEHICREE VS 3
ZEvwbi/z, L L, MENETIIEM, %4,
BILANENT S, 2O, FRERBIITS v &
M, HEIHHEE (ARME4) DEchhud/
V7T FOEMmEmMEVbRENS, XM
PWHBERNKOLEE LD,

ZITEBOX 47— NS (BREFELT
EEK) LA,

W, MATHN, BiEThh, kRS IEHL
AN, RERFIUIZHEELNELETL L
Thb,

8. & &N &
RO IRBEMDO—>THLHKOFHIX, AO

BEPCERETR LD, 4%, BECHENT
BT EDPHEERIND, HL, HROKROFERIZ
AVTAHAT, PYRZVBPVBIRTHBH 5,
=X AT 7 EARADBHHLRIEICIZRARK
DA B O EHID v, BEEAKIZ DH
NERLze SRTIDERICKDEINZWEE
YA EEN S,

L2L, AU 73 NV=TFREF—APTYTK,
Z0t, HAEORFEEMADBMSFICIISHRE D,
BEEETH S,

o T, BENRKRDOEERTH 2 HTILOKITH
AKRRPHMOEERDOEMEFEF I DA ETENS,
ZDFXFAT— N3 [MEEXR] oK hicmTsrIL
Thb, o T, EBMOmEDISERLAUDH
BASMEGRST 5L ThbH, MEIIIRAMDE
ZH D, BRI AR MEITROER & 2
AEPHTH5b,

Z 2T, WM LEELTREL T A ESE
BN & BRI M AG DR EERTIOL Y
LRI PROL D FMOMLEBSZ L TH D,
ZLC, HRRERICT YT FEELLT, B
TAAEHEBETLIETHD, M, kOH
BRI LT 7 A0 6 4EMIZ96% ~92% T
HBHD, TOENBE) 2dh%EREDDLLEND
%5
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