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Table 1. Summarized annual use data of tractor operation.

Work days Hours Total Diesel fuel Gasoline®
Year Calc.V of use area consumption consumption
(h) (a) (2) (¢)
1957 * 121.5 * * 1,792.0 0.0
1958 * 156.0 * * 2.622.0 0.0
1959 * 132.5 * * 1,906.0 0.0
1960 *  108.5 ok * 1,862.0 0.0
1961 318 244.0 * 29,360.0 "1,390.4 2,544.7
1962 375 246.0 842.26 35,970.0 1,647.9 2,063.1
1963 337 214.5 820.47 32,464.0 1,847.1 2,241.7
1964 288  200.0 831.27 29,336.0 1,619.9 2,443.0
1965 440  317.0 1,237.83 48,512.0 3,325.0 1,751.0
1966 518 337.5 1,221.65 41,049.0 3,642.5 2,184.5
1967 556  413.0 1,672.01 54,263.0 4,846.1 1,042.9
1968 410  287.0 1,204.39 44,680.0 3,698.0 1,270.5
1969 554  363.5 1,342.81 49,097 .4 3,795.1 1,853.4
1970 613 4150 167192 49150 3.950.5 2,360
1971 737 4285 1,741.76  35,400.0 4.417.3 275.0
1972 747  438.5 1,639.33 35,291.0 4,442.0 241.0
1973 639  343.0 1,392.33 34,256.0 4,814.0 0.0
1974 611  363.5 1,487.33 38,999.0 4,974.7 0.0
1975 610 343.0 1,406.00 35,760.0 4,718 .4 0.0
1976 563  319.0 1,295.00 32,232.0 4,320.6 0.0
1977 597  308.0 1,252.00 38,926.0 4,747 .4 0.0
1978 427 2425 983.00 30,841.0 4,062.9 0.0
1979 470 305.5 1,235.50 35,150.0 4,242.3 0.0
1980 471 2840 115950 0,774 4306.0 0.0
1981 523 317.0 1,284.50  31,530.0 4,450.9 0.0
1982 526  325.0 1,319.50 39,638.6 4,840.7 0.0
1983 491  335.0 1,245.50 32,670.5 4,633.0 0.0
1984 534  364.5 1,352.00 44,591.0 5,358.4 0.0
1985 499  339.5 1,261.50 48,612.6 6,117.6 0.0
1986 517 359.5 1,336.50 39,727.2 6,200.4 0.0
1987 515 358.5 1,319.00 47,572.2 5,799 .4 0.0
1988 503 357.5 1,355.00 45,745.2 6,045.6 0.0
1989 581 385.0 1,369.50 38,321.4 6,359.7 0.0
1990 635 417.0 1,485.50 57,861.7 6,795.5 0.0
1991 728  471.5 1,533.00 41,554 .2 6,879.6 0.0
Average 527 313.2 1,309.90 39,518.2 4,185.0 1,690.0
1) Under 3 hours © 0.5day 2) Decimal notation
3) Only NF tractor uses gasoline. * No data.
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Table 2. Classification of works in experiment farms of Hokkaido university.
Classification Classification
Implements Implements
of works of works
Tillage Bottom plow Forage crop Hay mower
Chisel plow harvest Mower conditioner
(ke - Bt - ) Subsoiler Hay conditioner
Disk harrow (B EIAE) Hay tedder
Rotary Hay rake
Tooth harrow Mower & rake
Mole drainer Hay baler

Upper rotary

Fertilization Manure spreader
and planting  Vacuum car
Land roller
(HEMEHCAT - HEAE - 3% Grain drill

&) Corn planter
Corn planter & drill
Bean planter
Beet planter
Potato planter
Seeder & packer

Forage harvester
High dump trailer
Forage blower
Forage wagon

Beet plow
Beet harvester

Food crop harvest
including post-

harvest treat-  Potato digger
ment Potato harvester
Binder
(LR - f2503) Combine

Combine, auto thresher

Broadcaster Corn picker
Lime sower Straw chopper
Cultivation and Weeder Transport and Trailer
crop protection Cultivator the others Grain conveyer

Rolling cultivator
Rotary cultivator
Ridger

Boom sprayer
Rotary mower
Speed sprayer

(EEEF)

Transfering implements
Pulling roots of trees
Traction

Front—end loader
Scraper blade

Driving lessons
Experiment

Clearing snow

The others

GEMg - % Dfl)

* The words of Gotthic letter are used as symbols of classification of implements in Fig. 1.
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Fuel consumption (liter)
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Fig. 1. Annual operating hours, fuel consumpition and working
area classified by operation (See Table 1).



P - TS - P - AEA - TR - AZIL - R - S RERMILO RGBT & £ O

59

8 - B Gasoline r 500
Diesel
v COst
400
6
B
- 300
S 3
= 4 g
=l
2 200 %
o,
= 3
2 I
5 2 O
° 100
(3]
=
63
0 0
55 65 75 85 95
Year
. . . Table 3. Price of fuel. (yen/e)
Fig. 2. Annual fuel cousumption and its cost. Yoar Diosel Toel Casoline
1961 30.2 43.2
1962 30.0 43.0
_ ) B . 1963 30.0 43.0
ERLT. 65 FF TONEEBERMIME N7 7 59EK% 1964 325 45 .6
D, D TREEENMMIC L 230 TH B, 1965 34.0 47.5
TURICIHE R, BATE LEBL T2, 7 1966 35.0 48.5
T B 1967 34.0 47.5
VU AR =2 — 75— F 77 7 OBEE - 1968 22 0 455
foZll, ZOFLBBEMEMALLZZ L2 1969 31.0 43.5
s, 9o 2.5 7.5
. e s . o - 1971 19.4 51.0
82 ELIE, HWEED @J’ri‘ﬁé’{tﬁrﬁlkj})éb, ZNE 1672 20.0 51 5
HEL TR, KB 79 ~DEHHEAIZZ L, 1973 20.0
b T 7 s EEOREn, v—5) $ERoRng & 1974 34.0
BEEZ BN B, LirL, SEEER & BN R, o B
BO4E% 100 X T2 & 04EFNEN128, 157 &% 1977 38.0
D, KREMbIC & 2854 D BB OBy Kk E CH 1978 37.0
BLCwa ot rbhd, b, Lkl 7 5% gg g}
2oV Tikg 1 Y Table 1 o7 v aROBEFRE 10l T gy 7 T
HHT %, 1982 90.6
(2) BERIL DB R ROHR gﬁ %;
Fig. 3z YRR RIRERT Y ) WoBHEH &, Table 1985 73.7
4l EEEEH RS ) BENERE (&7 — 1986 53.6
kT 750 10 EFENFEE NF) 2R 172, gg; ggg
Fig. 3574 —¥N 57 7 Tl3, #ik - 1989 38:8
+ - EHb L ERHESIEUN O KX 5 TENA 2 8 1990 45.2
1

SRl TV b, £ 72, BOF 10 4TI, 4 1991 48.




LB A BRI RS B 28 5

8 =
B 60’ (Gasoline)
] B 60 (Diesel)
E 70° (Diesel)
Diesel
6 (Diesel)
4 ]

Fuel efficiency (liter/hour)

o 1K ‘ /| 7 ] /
Tillage Planting Forage Cultiva- Food Others
harvest tion harvest
Practice

Fig. 3. Fuel consumption classified by operation (See Table 1).

Table 4. Fuel consumption per hour in each of the implements.

(Average of every a decade) <unit : liter >

Implements 1962-1972 1962-1971 1972-1981 1982-1991

(G) (D) (D) (D)
Manure spreader 4. 5.8
Bottom plow 7 7.1
Disk harrow 7 10
Rotary 10.
Grain drill

Corn planter
Beet planter
Potato planter
Seeder & packer
Broadcaster
Lime sower

Hay mower

Hay tedder

Hay rake

Hay baler
Forage harvester
Forage wagon
Cultivator
Rotary cultivator
Beet harvester
Patato digger
Common type combine
Corn picker
Trailer
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Front-end loader

(G) Gasoline (D) Diesel fuel
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Fig. 4. Annual plowing hours and fuel consumption.
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Fig. 6. Relationship between annual plowing hours and covered
area or fuel consumpition in each of the tractors.



64 AT RFIBRS RS F28 5

M EL Twiwvwnld, BEMbL 7272 Th 5,

LI F6IREIND L) ICEFEAS
NIKBER 7 7 71, B IERELIZ
FMERBFMAIEEI~REL>TE, 2D
i, RENBALLLRETREE - Tk
2rEbnNd, ZofzdES%k, KENEL S 74
OVESEFFERZ X LI L 7 7 Zic L#Ey %
EEREDRE, 777 THNITBU LRSI
S TWE, XL ICEBOREKEILEZRYD, $hE
BZEMEAEN S LI L TW L 2 ERBBETH
5,

7 -3

b2 78 - EEESFEL Ty GERETORE
WP, BRENTAE, MERNEERESICOW TN,
F 72, PHEIEEICOWT L 7 7 75 fedhtsResst
L C#~NT,

1 3BEMD M7 IBERE

(1) 1962 4E%> 5 91 £ F THHT 2 L &4 1309
BeRE, 395haE¥ELT&E72, P57 9 - {F¥E#En
TEICE D v —9 ) BroRERERE AL
7z BIRMESOFE Tl fEEBO TR, fRTHERR
DEF DB H ORIz D h - o, HERE
T, ==aT A7V w72 5EAE BENE
SRR & e - 72,

(2) KBFS720BAIC L) RN Y KE
WEEFEML7Z2, $72 077 7 GH0EM &
L WIEFICRMA TE 00— 2 ) OB A
212, 2 L7z &anias, FENERTBAR
S TWBERTH 5.

(3) ) B 7 2 203, BRI O Y
R %L o DBRHEUT L B TR T v,
(4) b2 75>y o MieRB TRENEBED
LV Lo, EELCBWCLBREEBRES S\,

2 3B EEOBEEENETE

(1) dERBHICBWTL, 77 25K MNUE%
BEb L T L EEReEom B R G, P
7 ORBMUEAGIC & ) EFI IR L - i e

D EL o, BMbic ks b EEz b
D '

(2) KBIUEE + 5 7 %12, HEEEIEC LR
R 0 BeEE AT L L, BB BB D e (T
BUEMICH B, Lo, BRMEL 0 MENEBEER
Bk T 7 s nfEULETEROMBR LIRSS
R &G>T b, 4%, KMUE LT 7 7 0fE
R 2 TN, (EEREOBIEAL % &6 TR
LV RIT ) LBEH D B,

5l B X ®

1. MMER - SRR - HHKS - R % dogsg
B3 7 7 s EENER, JbiEE RS RFEHE
B 120 13-24, 1964,

2. EHSEIL - ENRER - SEES - 4B - BT F-
FA EAKRBEICBITA T 7S EENLE L
Fieo» T, JLiEE RS RFREERSRE 171
-22, 1969.

3. TIEFHE - (LHEESE - PERRE - BATD - HA 2
FUE— - g T EHSRE | BRI RRA
e rongi—LiBERFREBRBERE BT 2
35— 1 MIEEMAR &G, dbiE AR RY
F7edis 28 1 41-53. 1993,

4, AimERERNGS D REA LT 7 s —HReR B
#. 1966

5. BiH] B& - HEEZ - KIRIEd - BEZE - SBES
Ak BEGERE LB NESECET 25 S 1
IR B DR & FRES, JbiRE R R R
e 251 75-86. 1987,

6. BIHL B - HBEZ - KRIEL - BEZE - SEES
dbkpmtarHa t O DEUEICHT A% B2 R
TEWHERIC BT 5 —F5, LB RS
WA 250 75-86, 1987,

7. FIEIEK - 4 HEH - VBEL - BOIHEES - 9B & -
MHEEG 1967 2 LD RBEBMICET B A
R E LR, LB R R RS 2665
-70. 1989

8. FFHER | BRI OZRE LEE KERERTS
FLBE, 1991,

9. BERMES W RBRERM VT2, oo
A, WA, 1984,



Res. Bull. Univ. Farm Hokkaido Univ. 28 : 55~65 (1993) 65

Analysis of the Agricultural Mechanization in Experiment
Farms, Hokkaido University for the Past 35 Years
9. Operating Perfomance and Fuel Consumption

Hiroyuki SATOH - Takao KAWAI - Hideki NAKANO - Tetsuya HASHIMOTO,
Hiroshi AOKI* + Shuichi SUGIYAMA - Hiroshi NAKASHIMA
(Experiment Farms Faculty of Agriculture, Hokkaido University ,Sapporo 060,Japan)
Munehiro TAKAI
(Laboratory of Agricultural Machinery,Faculty of Agriculture, Hokkaido University,Sapporo 060, Japan)
(Received December 15,1992)

Summary

This report describes the history of tractor operation system and the changes in the efficiency of
fuel consumption of each operation in the Experiment Farms of Hokkaido University for the past 35
years. ’

1. The average operating hours and areas from 1962 to 1991 were 1,309 hours and 395 ha per year,
respectively . The hours for the rotary cultivation particular increased during last 10 years on the other
hand. the hours for harvests operations of forage crops decreased because of introduction of new
machines.

2. The total fuel consumption tended to increase during the past 5 years in spite of the slight decrease
in farm areas. This is partly because of the introduction of tractors with high powers and the increase
in rotary cultivation

3. The fuel consumption for diesel tractors was much more efficient than that for gasoline tractor.
4. The introduction of the tractors with high power and/or four-wheel did not increase the operation
efficiency as well as the efficiency of fuel consumption. The fuel consumption per hour for big tractors

(high power and four wheel drive) was twice as much as the small tractors (low power and two wheel
drive) .

* retired



