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)S.F.C.)=Kgof fud /hour / | .Hpin KW
=Kgof fuel /hour / | .HpinHp
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Thermal = B.Hp /Thermal energy of fuel *100
398511 451 ,al) Ladili(c.v.) = 10000 K.cal / Kg

B.Hp=1.Hp n Th=0.30

184l ABUS =Ae v K/Liter
1K .cal = 427 Kg.mofworkor 1 B.Tu = 778 |b .ft
30/100 =1*75*60* 60 / F.c. * 10000 * 427
Fuel consumption (F.c.)=0.21 Kg/hr
Specific fuel consumption (SF.C) =25Kg/hr /1Hp=Y.® Kg/Hp.hr.
Fuel consumption (Liter/nr )=25 / 0.85 =0.225 Liter /hr
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20/100 = 1* 75* 60* 60 e B AR000E 42
Fuel consumption = 0.316 Kg/hr

Fuel consumption =0.316 / 0.72 =0.43Litre/hr
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SECTION 4—DRAFT AND POWER REQUIREMENTS
4.1 Draft data are reported as the force required in the horizontal
direction of travel, Only functional draft (soil and crop resistance) is
reported. Rolling resistanee of transport wheels may have to be added
to get total implement draft
4.1.1 Tillags
4:1.1.1 Moldboard plows. Draft per unit cross-section of fur-
row slice is for bottoms equipped with high-speed moldboards,
coulters, and landside, Draft in N/em® [Ib/in.*], speed (5) in
km/'h [mph]
Silty clay {South Texas) I T+ 0045 57
[10.21 + 0185 5‘]
Decatur clay loam - " v o0 B+ 0083 5
[8.774 0287]
Siivy clay (M. Dlincdsd . . .. . . .. . 4B+ 00245
['. + 0.08 5*]
Davidsonmloam . ..o vv oy . &+ 0.0208°
[+.5+ 0.08 st
Bandy olb, « o o v v v v a i v i s e sei s 300028
[4.: + 0.21 s‘]
Sandy loam . . . ... ... ZB+0D0138
[-I + 0,08 s']
Sand . TEEE e ¢ 2+ 0013 8°
[3+0.0557]

| 1
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Multiply equations by 1.07 for an added joimter or coverboard,
An increase of | soil moisture percentage point can decrease
drafi 10 percent. An increase In apparent specific gravity of 0.1
can increase draft 10 percent. A C.V. of 0.13 is common in plow
unit drafi measurements,

4.0.1.2 Disk plows. Draft per unit cross-section of furrow stiee
for 66 cm |26 in, | diameter disk, 0.38 rad (22 deg] tilt, 0. 785 rad
[45 deg] angle. Draft in N/em? [Ib/in.*], spead (5) in km/h

|mph)
Decatur clay . raem e b s b s e BEe0.080 87
[7.6 + 0.8 5%]
Davidson loam P, & 1. T T L

[3.4 +0.17 5’}

4.1.1.3 Listers, Draft per 36 cm [14 in.] bottom at &.76 km/h
[4.2 mph|. Draft in N/bottom [Ib/bottom|, depth (d) in cm
[in.].

Silty clay loam AR AR R vess 284t
[al.: n']

4.0.14 Disk harrows, Draft per mass [weight] at any speed,
typical working depth. Draft in N [Ib]. Mags (M) in kg [Ib].

BT oo o 0 R e 14.7TM
[I--'}H]
BREDOMEY & o i b iae v Ve e b oaen ces=1LTM
[1.2]
Bandy lommns A R g voowd M

[G.B M]

4.1.1.5 Chisel plows and feld cultivators, Draft in firm soil
per ioal spaced at 30 em |1 ft]. Includes wheel rolling resistance.
Pepth (d}) = 8.26 cm [3.25 in.]. Draft (D) in N [Ib] per tool,
aeed [8) in km/h [mph).

I

18- Agriculiural Engineers Yearbook ol STANDARDS @
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Loam {Saskatchewan) . . . 5210 » 49.2 8
[II':‘ « 17 S]

Clay loam {Saskatehe wan ) o9 L 480 + 48.1 8
[IDH- « 16 S]

Clay { Saskatchewan ) i 53T+ 36.1 §
['I.lﬂ =128

Draft at depth x (d,) follows the relanonship

dy
O = Dg.asom ( pg)

d,
D =D =2y
[ ] 4.25 n 508

Vanations in draft of 10 percent about the mean arc comman,
4.1.1.6 Rotary tlllers. Effective draft per unit of cross-section
of furrow slice, 45 em [18 in.] diameter rotor, 10 ¢m [4 in.]
depth, 6.7-11.7 r/s [400-700 rpm]. Unit draft in N/em*
[Wb/in.*], bite length (b) in em [in.].

Dry silt loam .'a ' PR v s 4B.BETY

{-u.a 'n‘“'"']

Negative unit drawbar foree for forward tuming rotor
» 0.14 b

[0.54]

E"ﬁl|."

)x-
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4.LLT Omne-way disk plow with seeder atiachment. Draft per
unit width, 7.5 em [3 in,| depth of tillage. Includes rolling
resistance. Draft il kN/m [Ib/ft]), speed (S) in km/h [mph]

Loam (Saskatche wan) ¥ vo e LB+ Q188
[130+145]

Clay loam {Saskatehewan) et cass LT+DAES
[_mu «14 s]

Clay (Saskatchewan) " - ves B*01T 8
[um lsﬂ

Variations in draft of 10 percent about the mean are common.
Increase draft 3.5 percent in loam, T percent in clay loam und 20
percent in clay for each cm increase in depth.

4.1.1.8 Sobsoller, Draft per shank per unit depth. Draft in
M/shank [Ib/shank], depth (d) in em [in.]

Sandy loam . . . . . . i o 120-1804
[20-1104]
Medium ar clay loam wa e aa-s s 1752804
[lm1ﬁnd]

4.1.1.%9 Minor tillage tools, Draft per unit width, average for
all soiks. Draft in N/m {Ib/ft],

Land plane . . . . .. . foa e s o A400-11 BO0
[300-800]

Spike tooth harrow | . AL de s s s 440-TBO
frosa]

Sprng tooth harrow T e ]
[r00-150]

Rod weeder e PEETT IO R T BR0-1830
[ﬁt}lﬂ]

Roller or padker . . o o o« « o o o0 2 0 4 s e e e - HA0-BBD

[s0-60]

85
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4.1.2 Seeding

4.1.2.1 Row planters. Draft per row. Includes rolling
resistance. Draft in N/ row [Ib row ], loam vouls, good seedbed

Seeding only . A BD-B00) row
[Imll-ﬂ-luw]

Seed, fertliver berbicides 11 00-2000 Tow
IEW 450 |=l'|lr]

4.1.2.2 Graln drills. Draft per furrow opener Includes rolling
resitance. Draft in N/ opener | b/ opener|

Regular 1 3k 4 B
[30-100]
Deep lurrow 336470

[Th-Tbﬂ]

4.1.3 Culthatlon. All draft per unit efective width at tvphea) feld

speeds. Draft in Nom [ib/ft], speed (5) km/h [mph], depth (d) in
em [in.].

Row cultivator 118230 d
[2u 40 d.]

Lister cultivator ' TR EY TIO-220:0 d
[M 150 d.]

Rotary hoe . ; : d40 + 2178

[s0+245]

4.1.4  Fertllizer and chemical application

Anhvdrous smmonis applicator . - 1800 N per knile
Eiﬂﬂ I per hmh‘]
Ferulirer.,

P tede dustribu tor Rolling resiatanse only

5 saaiall daala — Ao )30 I — 5 IV aladill 30a
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4.3 Rotary power dats are reporfed as functional power required at
the implement engine or tractor PTO shaft. Roliing resistance must be
added to obtain total power requirements. Power in kW [hp] per unit
given, 5 in km'h {mph|. Feed rate (F) typical material, wet basis (wb),

in kg/s |Ib/s]
Cutterbar mower. alfalia . ARy 72, 1.
[o.8i1e]
Cutterbar mower-conditioner, alfalla o 3.74.9/'m
[1.02]
Flad mowerconditioner. aifalfa . . .. . ... ... BZ2+218F
[t10+19 7
Conditioner onlv, alfalfs v o 24B8/m
[
Side delivery rake . . =0 188 » 0.052 5
244 m u.u;lih[ﬁ. ft w-dﬂ'l] [-ﬂ.‘JL’l + (.25 .'S]
Baler lisld, rectangular; normal hay or straw 295 F

[18¥]
Multiply by 1.5 for tough erop. high density

Forage harvester, flail, green forage. {see flail-mower conditioner)
Multiply by 2.0 for other forages,

Forage harvester, shear bar

Com iRt i s N 1.b=3.3F
2+ 27]

| 1
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material,

Cattaf pickers

Collon strippers

Beol tapper

Bect harvestor (PTO)

Plus drafl, kN [Ib])

Potata digger iPTO)

plus draft, kN (k]

Mul[:plw 1:|.|.' 1.3 for greet allalfa
Multiply by 2.0 for low moisture forage and bay.
A recutter screen may double the above

Sovbeans & small gram .

For corn multiply by 3 (estimated)
Power peaks may be 100 percent greater than above
For windrowed matenal, multiply by 0.9,

Combines, 5P F, typieal feed rake; based on 20 percent wh strawrack

1.5+ 7.6 F

[10+46¥¢]

T.5-11.0/row
[10-1 b-rnw}

1.5-2. 2 row
{2'3'!‘9“"]

¢ 3752 fvow
{b'."r-:m]

1530/ maw

[2~1- lr.m]

2.0-4.0/row
[4#04.!0'.!.1'0"]

0. 7010 /row
[l -Z.I-clw]

2.23.8h0w
[r.uu-um..mw]
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Oil consumption is defined as the volume per hour of
engine crankcase oil replaced at the manufacturer’s

recommended change interval . Consumptions is in L/h
[gal/h] where P istherated engine power in KW (hp. (

GasoliN€.........ocvvvvvveeeeeeein......0.00056p + 0.02487
[0.00011p + 0.00657]
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Table A.3. Estimated Annual Cost of Spares and Repairs as
a Percentage of Purchase Price® at Varous
Levels of Use
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Fig 4 Types of timeliness curves (Hunt & Patterson)
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Operation K Value
Tillage 0.0001 - 0.002
Seedling 0.002
Cultivation 0.010
Harvesting

Corn 0.003
Cotton 0.002
Green Forage 0.001
Hay (alfalfa) 0.010
Small grain 0.004
Soybeans 0.005
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Figure 1 General form of the yield response curve, showing
the peak yield, and the average yield for a timespan.
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Figure 3 The flattening effect on the mean response
curve by combining sets from different experiments.

Yield loss

EARLY 0 LATE

Time from optimum date

Figure 4 The general form of the yield loss curve normalised for time
from the optimum date of establishment,
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APPENDIX 1

crops for a
YL = Kjltg-t

Timeliness coefficients for early and la
al yleld loss equation

. Kﬁ%—ﬂ

te
of

establishment of §
the form:

Timeliness coelficient x 10-3

|2tandard error]x 10”

Establishment ——— Coarrelation Degree of
Crop period K Kz cosfficient freedom
Winter Both 3.57 [0.81] Suppressed 0.53 193
barley Early Suppressed 320 [W.1) 0.67 50
Late Suppressed =326 [23.3] 0.7% 165
Early -3.78 [1.00] 676 [68.9] 0.76 50
Late -3.38 [0.78] -522 [58.8] 0.78 145
Both 3.37 [0.65] -#9.7 [28.2] 0.5 195
Winter Both §.37 [0.23} essed 0.65 430
wheat Early Suppressed 286 [22.3) 0.59 161
Late Suppressed =318 [10.6] 0.86 319
Early =5.73 [1.13] 553 |[58.1)] 0.63 161
Late =0.19 [0.81] =306 [27.6] 0.36 319
Both 5,38 [0.25] -2.88 [15.%) 0.65 480
Spring Both 10.80 [0.42] ssed 0.78 422
barley Early Suppressed 804 [27.0) 0.76 94
Late Suppressed  -365 [19.2]  0.8% 378
Early =-8.28 [1.93] 691 [71.%] 0.73 9
Late -1.33 [1.29] -649 [61.7] 0.85 328
Both 9.30 [0.57] =101 [26.%] 0.79 422
Spring Both 10.6 [0.99) Suppressed 0.79 68
wheat Early Suppressed 425 [%6.4] 0.78 L]
Late ressed -556  [49.8] 0.83 54
Early -15.2 B.9%) 99 [157] 0.85 1%
Late 3.17P3.08) 403 [171) 0.8 54
Bath 2.9301.24] -30.9 [59.4]) 0.79 33
Oats Both 18.8 [0.56] Suppressed 0.82 556
Early Suppressed 568 [32.0) 0.78 155
Late Suppressed =931 [24.2] 0.38 81l
Early =15.2 [2.68] 1060 [85.5) 0.81 L]
Late -2.82[1.81] -1050 [31.9] 0.89 &1l
Both 13.5 [0.76] =205 [33.2] 0.83 556
Potatoes Bath 8.21 [0.36) ssed 0.75 404
Early Suppressed s [R2.6] 0.77 117
Late Suppressed =562 [19.5] 0.86 287
Early -5.55 [.13] 6% [61.3)] 0.80 17
Late =3.80 [1.12] -766 [63.2] 0.7 287
Bath 7.3 pP.E0 <118 RIl.1) .77 404
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Where
YlI=Yied loss
to = Starting Date
t= Ending Date
K1,K2 = Timeliness Coefficients
5 Adll) 0l ) B Ly Bl 0%y A A el clibad) Gy
b LaS Ay 3

) goaiall daala — Aol 3l S — 3 g Y el 53n s i



5 el IS Gl

ar

vield(Ardab)

Yield(Ton)

Malze

Y=1813-004D-0.0007 sz

H"‘-‘."-o
s
T
e

-
-

K =00038

1] T 4 21 28 35 4¢
Date(Days)

Wheat

¥=2.25-0.002D - 0000602
N

L
\.H

K=000859

o 7 4 21 28 35 49

Date{Daya)

¥Yield(Ton)

Yield(Kentar)

Rice
.| Y=291-0.0007 02
Q‘:\_
N
25 ~'\
20 \
K= 00108
=
0 7 1w 21 28 35 4%
Date(Days)
Cotton
10 L ¥=251-00530+0.000102
A
g }'“-‘
a8
‘-..::f
a q"“tt
N4
5
? S
6
3 p K=00048

0 7 W 21 28 35 &

Date(Days)

by gl

8;-

5y seaiall daala — Aol )30 A0S — 5 IV ardadll 3aa



5 el IS Gl

Jiﬁaﬁﬂ\ 5y g=aall ﬁuﬁw\uiﬁsJJSM\ Y Al Q\E.Aﬂ.:\j
dad Loyl Joy K 13) 4] dgeiil) Uia a9 adiienal) i) cilBNe aladiny
g A cd gl JB fag of) el il e el dge) 3 dlead) cils
Jyanall B B gl dacd cuad (o33 (YL). ¥ (Mo

Where

Y= Remaining crop after yield reduction (D=value)
Y o= Optimum yield (D=0)

D= Days of operation after optimum date
YL=Y-YO
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