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Preface 

In organizing a farm business we are confronted with the problem of 

determining the amount of labor and equipment needed to do the job. This 

study provides information on the restrictions exerted by weather on time 

in which field operations may be performed. 

The study revealed several areas in which little empirical data exists. 

The first of these is the influence of the various aspects of climatej 

such as rainfall, temperature, sunshine~ wind velocityi and humidity under 

different soil and drainage conditions on the duration of a work stoppage 

due to unfavorable weather. A second area of inadequate information is 

the field drying time needed for grain and meadow crops by different sys­

tems of harvesting. As data in these areas becomes available, assumptions 

Made in the study can be replaced and the climatic limitations on time 

available more accurately appraised. 
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THE EFFECT OF WEATHER ON THE DAYS AVAILABLE TO DO 
SELECTED CROP OPERATIONsl/ 

Central Ohio, 1938-1957 

Introduction 

One of the uncertainties of farming which has persistently plagued 

the farmer is that of weather. Weather and drainage are two major factors 

that determine the amount of time available throughout the year for field 

operations. In some years little or no time is available for performing 

one or several field operations under favorable conditions. In other years, 

favorable weather permits abundant time for completing field operations 

without working excessively long hours, or working when conditions are not 

satisfactory. 

The wide variation in time available from year to year creates a major 

management problem in supplying the farm with machinery, power: and labor. 

Many farm operators invest large amounts of capital in large machinery and 

power units to be able to complete their operations under the most adverse 

weath&r. Consequently, they are over equipped in the years with average 

or better weather conditions. To maximize the returns over a period of 

years, Lt is essential that a farmer balance the cost of being over-equipped 

in favorable years with the increased returns arising from having adequate 

capacity to do the job in the least favorable years. To do this, it is 

necessary to know the time available for each major field operation and 

the frequency and extent of the restrictions on days available. 

ll The authors of this report wish to express their appreciation to the 
many individuals who gave generously of their time and who made many 
valuable suggestions. They are especially indebted to Dr. R. H. Baker 
and Dr. E. T. Shaudys of the Department of Agricultural Economics, to 
Virgil Overholt of the Department of Agricultural Engineering, and to 
T. w. Pierce~ State Climatologist. 
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An attempt has been made in this study to secure information OD the 

restn.~tions imposed by weather on time avai~able for the maJor field oper­

a•.kvn& :1,1d to present it in such a form that it can be used by farmers in 

r ... an.nr:g Lheir equipment and labo:r. 

l?rocedure 

Jery feiv deta.J.led records hal.'e been kept by farmers of the days when 

weather a.Hi soil conditions wel:"e favorable for the performance of particu­

lar farm operations. In the absence of records of this type, detailed 

records kept by the Weather Bureau on daily climatic conditions together with 

a set of assumptions based on available information and observation on rate 

of water removal by drainage, evaporation, and transpiration were used in 

estimating the days favorable for particular farm operations. 

Detailed information is available at major weather stations on temper~ 

ature, humidity for different hours, rainfall by 6-hour periods, wind vel­

ocity, per cent of possible sunshine, etc. Information of this type was 

secured fr~ the Columbus Weather Station for the 20-year period, 1938-1957. 

A check was then made to determine whether this period represented a true 

cross section of Columbus climatic conditions. To do this, a comparison 

with a 52-year period, 1906-1957, was made. Both average monthly rainfall 

and the number of days with .01 inch or moce of rain were· almost tdentical. 

However, it was found that slightly greater extremes in monthly rainfall 

and in days with .01 inch or more occurred in the 52-year period than ap­

peared in the 20-year period. The difference was not considered sufficient 

to alter the conclusions in the study in light of the assumptions that were 

made regarding the rate of drying after a rainfall. (See Table I in the 

Appendix). 



Two procedures were dcvel.oped. to determine the days sui table for per ... 

forming selected farm operations~ Soil operations such as plowing, fitting 

and seeding necessitated a different procedure tha~ harvesting operationsQ 

In the former, the amount of moisture in the soil and the rate of drying 

of the soil ~re major concerns. Consequently, drainage and the removal 

of soil moisture by evaporation and transpiration through plants had to be 

considered, 

In analyzing days suitable for harvesting operations, the drying rate 

of the crop to be harvested was of first importance, except in unusually wet 

periods such as occurred in the summer of 1958 >vhen excess soil moisture 

limited the movement of pmrer and equipment. In determining days available 

for harvesting, the presence or absence of rainfall, the temperature, humid~ 

i ty, Sl.lllShine, and wind veloc:t ty ilere taken into account. Only when there 

-yras excessive rainfall were soil conditions considered~ 

In the 20-year period a~al.yzed, the days available follo~d a fairly 

definite pattern for most of the crop operations considered. Usually three 

or fou!' years out of th.: 20 '\vere considerably less favorable than the rest 

and three or four years were distinctly more favorable. The remaining 

years 1vere fairly similar (see Chart Page 4)"' In view of this general pat .. 

tern, the minimum days available 16 years out of 20 are reported in compar­

ison with the average, worst, and best years. 

Application ~ Results to Other Areas of ~ 

Does the weather at Columbus compare with other areas of the state? 

For analytical purposes, the Weather Bureau has divided the state into ten 

districts. To answer the question on the comparability of the climate at 

Columbus with the remainder of the state, the average or normal monthly 

rainfall, mean temperature, the :probability of securing one inch or more o:f 
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rain in any week, and the days with .01 inch or more of rain were compared. 

Rainfall and temperature comparisons were for the period 1931-1955; proba-

bility of securing one inch or more of rain in any week was for the period 

1901-1955, and days with .01 inch or more of rain was for the period end-

ing December, 1920, and varying in years from 25-51 years among the ten 

stations. See Table II, III, and IV in the Appendix for data used in malr-

ing comparisons. 

For the nine months (March-November) the rainfall recorded at the Co-

lumbus Station was below any of the other ten districts. The differences 

were primarily during August, September, October, and November, with Colum-

bus having almost two inches less than most of the other districts during 

these four months. However, during the soil-working and small grain harvest 

months of March, April, May, June, and July, the monthly rainfall was slightly 

below that reported in the other districts. 

With respect to mean monthly temperature, Columbus is a little higher 

than two-thirds of the ten districts and a little lower than the others. 

The differeaces.are small enough to permit the use of these findings in cne 

other areas of the state except perhaps in the extreme north and extreme 

south. 

The probability of receiving one inch or more of rain in a week as indi-

cated by an analysis of each week from March 15 to July 25 was slightly less 

at Columbus in most weeks than in half of the districts and about the same 

as in the other half.l/ The same was true for the period July 26 to November 

28. 

The number of days with more than .01 inch of rain, on the basis of the 

1/ 
- G. L. Barger, R. H. Shaw, and R. F. Dale, Chances of Receiving Selected 

Amounts of Precipitation in the North Central Region of u.s., Agr. Exp. 
Station, Ames, Iowa, 1959. Page 207. 



Number 
Favorable 

Days 

24 

22 

20 
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4 

SPRING PLOWING SOD LAND 
(March 21-Apri1 30) 

Number 
Favorable 

20 

18 

16 

14 

12 

10 

8 

4 

PLANTING CORN AND SOYBEANS 
(May 6-June 6) 
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Most Favorable Years 

Number 
Favorable 

Da,ys 
18 

lb 

14 

12 

10 

8 

6 

4 

2 

Least Favorable Years 

PREPARING SEEDBED AND SEEDING OATS 
(March 21-Apn1 20) 

!-v1ost Favorable Years 

Number 
Favorable 

Da,ys 
24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

Least Favorable Years 

CULTIVATING CORN AND SOYBEANS 
(June 6-Ju1y 5) 

o I I I il l I iJ I i I I I lc I .] I ll ~~ •••••·•-. o I· I 1 .. J . .[. I I· I i] .•· I il.l <t .. 1 I J l·•l I t l 
Most Favorable Years Least Favorable Years Most Favorable Years 

FAVORABLE DAYS AVAILABLE FOR SELECTED OPERATIONS ON AVERAGE 
DRAINED LAND DURING THE PERIOD 1938- 1957 

(With Years Arranged From Most Favorable to Least Favorable) 

Least Favorable Years 



data a.va.ilable,Y was a. little greater at Columbtl.:> than at the other stations 

used in the comparison. This apparently greater frequency of rainfall would 

have had a. slightly greater restrictive effect on the number of favorable 

days available for crop operations than at the other stations. However, 

the slightly greater probability of receiving more than one inch of rain or 

more in a week in several of the other stations, together with a little 

heavier rainfall, would tend to offset the greater frequency of rains~ 

The differences that exist betireen weather conditions as reported by 

the Columbus Station and those repo:rt.ed in the ten districts would tend to 

result in slightly more time available at Columbus for the various farm oper~ 

at ions stud..i.ed than in several o:f' the other districts G Although there are 

some differences in climate throughout the state, it seems reasonable to 

conclude that with minor exceptions (extreme north and extreme south) the 

findings of the study will be applicable throughout most of the state. 

Sunda.;y:s Included Among the Favorable Da;rs 

To simplify the analysis of the time available 3 no attempt was made to 

differentiate between Sunday and the other six days of the week~ This was 

done on the assumption that the cime available for performing field work 

Monday through Saturday could be accurately determined by reducing the total 

days found to be available for any particular operation by onemseventh~ 

Favorable Da¥s ~ 2 Q;peration ~ ~ Exclusive .£! Favorable Days Available 

E2! Another OVer-LaEPing £2eration 

In determining the days available for one operation, no attempt was made 

to exclude the favorable days that might be used on another operation that 

competed for the same favorable days., For instance, spring plowing of sod 

y Periods compared were not all of sa:rne length, but 25 of the years were 
the same for all of the stations consideredo 



land, plmv-ing of bare or stall::. lan<.11 and. seeding of oats overlapo Thus, 

they compete for many of the srone :favorable days during the spring seasono 

If on a particular farm all t;,hree operations must be performed, the one with 

the smallest number of :favorabJ.e days will have priority" However, suffi ... 

cient ma~hine and power capacity must be available to do the three opera~ 

tions \dthin the favorable days available for the operations with the long-

est season or period in which the work may be performedo Spring plowing of 

sod 1..rould have a longer season in thout a reduction in. ·yield than sowing oats, 

but all plowing for other crops and seeding of oe:!;;s must be done within the 

time available for ploWinb sod lando 

Soil Operations 

~SS)?!tlpti.l?Bs ~ Rates £>! D:tzing 

Assumptions were made for three levels of water removal~~ They were 

11 good drainage, 11 11 avera.ge drainage, 11 and 1'poor drainage,., u Good drainage 

assumed the removal of o20 inch of water per dayp average drainage, o15 

inch, and poor drainage; olO inchog/ In addition to water removed by drain­

age~ there ·was that removed by evaporation from the soil surface and by 

transpiration through plantso Water drawn off daily by evaporation and 

transpiration increases from a negligible amount in the early spring to as 

much as .20 inch in June and JuJ..y.J./ In determining days available for soil 

1/ Water removal rates used in the studyvere established by the authors after 
conferring with Virgil Overholt, Agricultural Extension specialist in drain­
age at Ohio State University, and a study of water removal rates reported 
by Roe and Agres in Ene¢neering for Agricultural Dra;i::;age, McGraw Hill 
Book COlllJ?WfY, 195~, pages 252•253 o 

gj On a few :farms W1 th very complete and well ... engineered. dra.i:oage systems 
and moderately porous soilg a rate of' water removal of' i.30 inch or more 
per day will take place. On such farms there will be more days favor­
able for soil working operations than are indicated for good. drainage in 
this stud.yo 

~ Rarold, ~~ L., and Dreibelb~s, F o R. ~ Agricultural ~ as Evaluated 
bz Monob.thic Ifsimeters., Technical Bulletin 1050, USDA, 19511 page 5o. 



working operations, the rate of 1-rate:r removed by drainage was held constant 

but that removed by evaporation and transpiration was adjusted when daily 

mean temperature deviated significantly f'rom the average .. y The schedule of 

water removal by drainage, evaporation, and transpiration used in determin-

ing the days available for soil fitting operations is as follows: 

~ Drai_:1.a~e. ~verage Draina.~e ~ Draina.&e 

Hid-March .20 inch .15 inch .10 inch 

:Mid-April .25 inch $20 inch ... 15 inch 

Mid ... May .30 inch .25 inch .20 inch 

Mid-June ·35 inch .. 30 inch .25 inch 

Hid .. Jul.y .,40 inch o35 inch ·30 inch 

Whether a farm has good, average, or poor drainage is difficult to 

determine except tbrough kllowledge of the soil type drainage system and by 

observation over several years, including some with heaVier than normal 

rain:f'allo 

Good drainage would only be considered to exist where the soils were 

naturally well drained &'ld 1-1here there was enough slope to prevent pending, 

or \vhere su:pplemented by sufficient tile to handle the pending~ It would 

also be considered to exist if the soils, though naturally slow to drain, 

were assisted by adequate tile to give rapid drainage. 

Poor drainage would be considered to exist where soils were naturally 

heavy and slow to drain, where pending occurred, and where there is little 

or no assistance from tile., It would also exist if well drained spots were 

intermingled with slow-draining soil types .. 

Average drainage would be considered to exist where \rater removal is 

readily recognized as neither completely satisfactory nor bado 

y Meyers, A .. F., Tlle Elements of :Hjydrology, 1928, Second Edition, John Wiley 
and Sons .. 



Plovling ~ ~ 

Dul'ing the 20 years, 1938-1957, there was a.n averaGe of 14.,5 days out 

of the 41 between March 21 and April 30 when soil conditions were determined 

to be favorable for plowing sod under average drainage conditions~ Only 12 

days were :favorable under poor drainage conditions and 17 .. 5 days under good 

drainage conditions" {See Table I, Page 8) y In the least favorable year 

of the 20 analyzed, there were only five days when soil conditions were suit­

able for plowing sod under average drainage conditions~ 265 days under poor 

conditionsp and 6o5 days under good drainage conditions. 

Table I. Days Available for Plowing Sod By Selected 
Periods and Draina~e Conditions2 Central Ohioz 1938·1957 

Favorable Dazs Available 
Drainage and Total Average Worst ' Best Minimum 

Period Days For Year Year 16 out of 
-Period 20 yzars 

Average Drainage 
Mar 21-Apr 30 41 14.5 5o0 24.5 12.5 
Apr 1-May 10 40 l7o0 8 .. 5 23o5 13.0 
Ma.r 10-JYlay 10 62 23o0 13o0 35o5 16.5 

Poor Drainage 
Mar 21-Apr 30 41 12 .. 0 2o5 22o5 8 .. 5 
Apr l ... May 10 4o 14.,0 6.0 2lo0 u.o 
Mar 10-May 10 62 18.5 8o5 31o5 12o0 

Good Drainage 
Mar 2l ... Apr 30 41 17·5 6o5 27·5 15.0 
Apr 1-May 10 40 19.5 llo5 25·5 16.o 
Mar 10-May 10 62 26.5 15.0 4o .. o 20.5 

On the basis of the assumptions on drying rates, Central Ohio farmers 

'With average drainage conditions may expect four years out of five to have 

12.5 days or more when sod land will be suitable for plowing between March 2l. 

and April 30o 

y In determining the days available for plowing sod la.nd1 a slightly 
higher rate of water removal was used than shown abav-e to allow for 
the transpiration that occurred due to the sod. It was also assumed 
that the better traction made possible by the sod would permit a 
little quicker return after a rain than 1n the case of bare land. 



PlowiDg Bare or Stalk Land _ ....... _,___ --
Generally there is less time when bare or stalk land is sui table for 

ploirine; than in the case of sod laud(> The available ti:me is reduced because 

very little transpiration of moisture takes place. Furthermore, the '1soa.py" 

surface conditions folloinl1g light freezes and showers, reduces the available 

time., 

Under average drainage conditions, 12~0 days were favorable for plmling 

bare or stalk land between 11arc).1 21 and April 30. With poor drainage condi· 

tions, 8.5 days» and with good drainage conditions$ 14$5 days~ were found to 

be suitable for plowing (See Table II, page 9).. In the l~a.st favorable year 

of the 20, there were only 2.5 days when conditions were considered to be 

suitable under average drainage~ With poor drainage there was no time when 

conditions were favorable, but vith good drainage there were 5*0 days when 

bare or stalk land could be plmved., 

Table II. Day a Available for Plowing Bare or Stalk Iand, 
by Selected Periods and Drainage Conditions, 

Central Ohio, 1938~1957 

Favorable Dals Available 
Drainage and Total Average Worst :Best 

Period Days For Year Year 
Period 

Average Drainage 
Mar 21 .. Apr 30 41 12.0 2 .. 5 22 .. 5 
Apr l-11ay 10 40 14.0 6~~o 21 .. 0 
Mar lO ... May 10 62 18.5 8 .. 5 31 .. 5 

Poor Drainage 
18.5 Mar 21-Apr 30 41 8.5 o .. o 

Apr 1-I-iay 10 40 11~5 4.0 17.0 
!viar 10-May 10 62 14~0 5~0 26<»5 

Good Drainage 
14 .. 5 24.5 Mar 21-Apr 30 41 5 .. 0 

Apr l ... May 10 40 17 .. 0 8 .. 5 23 .. 5 
Mar lO ... :May 10 62 23.,0 13.0 35·5 

Minimum 
16 out of 
20 ::t:::ars 

8~5 
11 .. 0 
12 .. 0 

5·5 
7.5 
7 .. 5 

12 .. 5 
13.0 
16.5 
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OcMi!~§. cuts, :..;s u.sed here, involves all of the sprir...g work normally 

p~rformed on the land in cor .... "lection with putting in "l.he ct•o-p. 

lJ'L:;.rl:r..:; th;;; 31-dc;.y p::-:ric..d~ March 2.!. to April 20, unde:: ,;;.verage drain­

~~gc t!ona.i cions J there "VTa.s an average o:f eight days on lrhich the soil oper ... 

a ~ions necessC~.ry to seedi "lG a;:"l oats crop could take place during the 20 

years (see Table 3, page 12). This 3l ... day period is the one that general~y 

t'csul.ta in th~ highest oats ~rielv.s in Central Oh.io. Under poor draine,ge 

cond.:i.tions, there "\vere 5.5 tlays on the average 1>l'hen t.he soil and climatic 

si -;u..ation ~mtl favorable c With t;ood drainage condit,ions there was an aver-

age of lOoO favorable days~ 

vne year out of five, or 20 per cent of the time, ~here were less than 

5o5 daya on the nverage~drained land and less than 2~5 days on poorly drained 

l!:;!.nd nhcn the seeding of oats could take place. In terms of equipment and 

l.a:Dor, ch.ls means e .i:'armer with average-drained land would need machine capa­

city and. i.t labor crew large enoug."ll to fit the land, including plowing, if 

this vrere the practice followeu, as well as sowing the oats on the acres to 

be seeded. in 5 .. 5 days if he 11ished to get his crop in during the optimum 

period, four years out of :t'ive., A fanner with poorly drained land would 

need equipment and labor to do the job in 2 .. 5 da.ys .. 

In the least favorable year, 1940, there were only 1.5 favorable days 

with average drainage, none with poor drainage, and 3.0 days with good 

drainage~ Extending the so1nn.g period to April 30 in the least favorable 

year added two favorable days where drainage was good, one day where it was 

average, and none where drainage 1vas :poor. 

~ FittiPS o;eerations Precedi?e{ ~Seedbed Preparation !'2.::. ~ ~ Solbeans 

This analysis was made to provide data for those operators who gener-

ally disc, barrow, or drag their plowed land between plowing and the final seed-
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bed preparation for corn, soybeans, or other similar spring crops .. 

In Central Ohio, most field work of this type takes place between 

April 16 and May 5o Since plowed land is free of plant growth, drying 

following rain depends on evaporation and drainage.. The rate of mois"" 

ture removal by drainage is essentially the same as durinG the ploWing 

period., However, surface evaporation is somewhat more rapid due to 

higher temperature and the porous nature of the soil surface.. Taking 

these factors into account, an average of eight days was found to be 

available per year with at least 2o5 days 16 years out of 20 under av ... 

era.ge drainage conditions (See Table IV, page 12} o In the least fav­

orable year 1 1947, there was no time when the soil and cl:lme.tic condi­

tions would have permitted soil fitting operations between April 16 and 

May 5, irrespective of drainaGe conditionso 

Final Seedbed Preparation _2 Plantit'li ~ 2.<! Soybean,'! 

Planting dates for corn and soybeans overlap sufficiently in Central 

Ohio so that no attempt was made to analyze the time available for each 

separately o Practically all of the farmers in the area try to plant 

corn and soybeans between May 6 and June 5 .. 

The majority of Central Ohio farmers attempt to complete soil fit­

ting and planting between May ll and May 3lo In this period, there vas 

an average of 8 .. 5 days when soil and climatic conditions were considered 

favorable for the fitting and planting operations under average drainage 

conditions.. Under such drainage conditions,~~ a minimum of' five days were 

available 1.6 years out of the 20. In the worst year, there were o:nl.y 

two days when fitting and planting operations could have been carried on 

(See ~ble v, page l3}o Under poor drainage conditions, tbe least time 

ave.ilable J.6 years out of 20 was 3·5 days and with good drainage condi• 

tiooa1 6.; dalBo 
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Ta.ble III. Days Available for Seeding Oa.tk2 'I:Jy Sele-c'Cc:d Periods 
and Drainage Conditione 9 Ce~tral Onlvp 193&-1957 

Favorable Da~s.Available 
Drainage and Total .P."~rage WO'r5t Best Mir.imum 

Period days for Year {car 16 out of 
Period 20 Yeare 

Average Drainage 
Mar 21-Apr 20 '31 8.o lo5 17 .. 5 5o5 
Apr l•A:pr 30 30 8 .. 8 1.,5 16,5 6.0 
Mar 2l·Apr 30 41 11.7 2o5 22.5 8.5 

Poor Drainage 
Mar 21-Apr 20 3l 5o5 o.o l3o0 2.5 
Apr 1•Apr 30 30 6o7 o.o l5o0 4.0 
Mar 21-Apr 30 41 8 .. 5 o.o 18 .. 5 5.5 

Good Drainage 
Mar 2l....Apr 20 31 10.0 3.0 l9o0 7-5 
Apr l•Apr 30 30 11.3 4 .. 0 18.0 8.0 
Mar 2l•Apr 30 41 14.6 5.0 24.5 12.5 

Table IV. Days Available for Soil Fitting Operations Preceding 
Final Seedbed Preparation by Selected Periods and 

Drainage Conditions, Central Ohio, 1938-1957 

Favorable Dal.s Available 
Drainage and Total Average Worst Best Minimum 

Period days for Year Year 16 out of 
Period 20 Years 

Average Drainage 
Apr 16-May 5 20 8.0 o.o 16.0 2.5 
Apr 21-May 10 20 9o0 1.5 J.7.0 6.5 
Apr ll•May 10 30 ll.5 4.5 20.0 7.0 

Poor Drainage 
Apr 16-May 5 20 6 .. 5 o .. o 13.5 2.0 
Apr 21-May 10 20 7.5 1 .. 0 15.0 5110 
Apr 11-May 10 30 9.0 4.0 16.5 6.0 

Good Drainage 
Apr l6•May 5 20 9.0 o.o 17.5 5.0 
Apr 21-May 10 20 J.Oo5 2.5 17.0 B.o 
Apr ll-Ma.y 10 30 l3o5 6.o 21.0 9.0 
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Table V. Days Availa1)le for Final Seed Preparatio11 and Planting 
Corn and Soybeans by Selected Periods and Drainage 

Cond.itions, Central Ohio, 1938 .. 1957 

Drainage Average 
Favorable Da.~s Ayailable 

and Total Worst Best Minimur·1 
Period Days for Year Year 16 out of 

Period 20 Yea.:.·s 

Average Drainage 
~-Iay 6-June 5 31 13~5 7.0 21.0 10.,0 
l lay ll ... Jifa.y 31 21 8 .. 5 2.,0 18 .. 0 5"0 
r lay 16-JunelO 26 11 .. 5 4 .. 0 17.0 9o0 

Poor Draina.se 
l·.lay 6-June 5 31 11.5 4.,0 21.,0 7o0 
Hay 11-May 31 2J. 7o5 lo$0 17,.0 3<>5 
l·lay 16-JunelO 26 9~5 loO 17 .. 5 f::.o5 

Good Drainage 
May 6-June 5 31 15.0 9o5 21 .. 0 l2o0 
Nay 11-Ma;:r 31 21 9.,5 3o5 19.0 6u5 
Nay 16-JunelO 2b 12~5 6.5 20~0 11.5 

C~ltivati~ ££££ ~ Soybeans 

Cultivating of corn and soybeans in Central Ohio is done during June 

and the first few days of Julyq At this time drying following rain is at 

a much higher rate than in April and May due to the effect of the higher 

average temperature on evaporation and on transpiration through plant grovnh. 

Transpiration continues to increase as the size of the plant increases, thus 

the rate of drying follo1nng a rain is greater at the end of the cultiva~ 

ting period than at the beginning .. 

In the period June 6 to Jt>.ly 5, when the major part of the cultivating 

normally takes place, 15 days were favorable for this operation on average 

drained land. (See Table VI, page 14) On well·drained ~~a the average 

number of favorable days was 16.5 and on poorly drained la.nd1 13.0 d.aysc 
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'l'niJJ - Vl 9 lJa.y& Available ±'or Cultivatine; Corn and Soybeans by 
Selected Periods and Draip~~~ Conditiq~s, 

Central Ohio, l-938·1957 

Favora;;le Dals Av~~lable 
Total Average 

I 

Worst Best Minimum Drainage and 
Period Days for Year Year 16 out oi 

Period 20 Yee.:;.~s 

Average Drainage 
24Q5 J.2QO June 6 ... July 5 30 15.0 9o5 

Hay 26-June 25 31 15·0 a,o 23.0 10.5 
June 16 ... July 15 30 16.o 695 26.0 13.5 

Poor Dl:~inage 
QT5 10<5 June 6~July 5 30 :,..~.(} ?3e0 

Hay 26-June 25 31 12.5 4.5 21.0 8.5 
June 16 ... July 15 30 14.; 6.5 25.5 11.5 

Good Drainage 
16.5 14 .. 0 Ju...'le 6-July 5 30 10.5 25o5 

Hay 26 ... June 25 31 16 .. 0 l0o5 24.,0 13.5 
June 16 ... Ju:)..y 15 30 17 .. 5 10.5 26 .. 0 15.0 

Seeding ~ ~ Small Grain 

normally the soil is in a dry condition in the fall as contrasted to 

the frequently saturated situation in the spring. Consequently, during 

many of the years drainage had little or no effect on the days available 

for fall seeding operations. The most significant difference occurred in 

years that had unusually vret -weather in the late summer and early fall. As 

a result, only two levels of drainage were considered for seeding of fall 

grainso 

The same procedure was followed in estimating the days available as 

vras followed. for soil operations in tbe spring and early summer.. Daily and 

accumulated rainfall, temperature 1 sunshine, and wind were the factors used 

in deciding if conditions were favorable.. On average to well-drained land, 

the rate of drying after a rain used in the analysis was o~~40 inch per day 
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and on poor to average drained soil, the rate used was .30 inch per day. 

In the 37-day period from September 25 to October 31, there was an 

average of 27.5 days when wheat, barley, or rye could have been seeded on 

average to well-drained land (See Table VII, Page 15). Eighty per cent of 

the years analyzed had 24.5 or more favorable days available for this oper-

ation. In the -vwrst year, there were 19.5 days, and in the best year, 33.5 

days. The average number of days available on average to poorly drained 

land dropped to 26.0 days t-7ith 21.5 days or more 80 per cent of the years. 

Table VII. Days Available for Seeding Fall Sown Grain by 
Selected Periods and Drainage Conditions, 

Central Ohio, 1938-1957 

Favorable Da~s Available 
Drainage and Total Average Worst Best Hinimum 

Period Days for Year Year 16 out of 
Period 20 Years 

Average to vlell-Drained Land 
Sept 25 - Oct 31 37 27.5 19.5 33.5 24.5 
Sept 25 - Oct 15 21 16.0 ll.S 21.0 12.5 
Oct 5 - Oct 25 21 16.0 9.0 20.0 14.5 
Oct 10 - Oct 31 22 16.5 11.5 22.0 14.0 

Poor to Average-Drained Land 
Sept 25 - Oct 31 37 26.0 17.0 33.5 21.5 
Sept 25 - Oct 15 21 14.5 8.5 21.0 11 5 
Oct 5 - Oct 25 21 15.0 7.0 20.0 13.5 
Oct 10 - Oct 31 22 15.5 9.5 22.0 13.0 

Summary of Favorable Days for Soil Operations !£ the Spring ~ Early Sumn1cr 

The period March 21 to July 15 includes 117 days. In this period, spring 

plowing, soil fitting, planting, and cultivating operations take place. Dur-

ing the 20 years covered by the study, there was an average o£ 49.0 days, 

including Sundays, or Lf3 .0 per cent of the 117 days when average drained soils 

were suitable for working. In the least favorable year, there were only 34.0 

days. However, 80 per cent of the time, or four years out of five, Central 



Table VIII. Days Analyzed as E'avo;:able for Soil Working Operations in CeLLtral Ohio 
By Selected Periods aad for Three Lc1vels of Drainage for the Period, 

1938-19571 

March April May June July March 21-
Level of Drainage 21-:_lL~ ___ l__:_~i)~-~ j_,.._3_1_~ __ 1_-30_ _) ... )_5_ --~-July 15 

(Days favorable -for &oil working operations) 
Average Drainage 

Average 1938-1957 2.8 8.9 13 9 14,5 8.9 49.0 
Worst Year 0.0 1.5 6.0 6.5 3.5 34.0 
Best Year 8.5 16.5 26.0 22.0 13.0 57.5 
Minimum lS out of 20 yrs. 1. 0 6. 0 11.5 11.0 7. 0 43.5 

~Drainage 

Average 1938-1957 
Worst Year 
Best Year 
Minimum 16 out of 20 yrs. 

~ Drainage 
Average 1938-1957 
Worst Year 
Best Year 
Minimum 16 out of 20 yrs. 

1.8 
0.0 
8.5 
0.0 

3.4 
0.0 
8.5 
2.0 

6.7 
0.0 

15.0 
4.0 

11.2 
4.0 

18.0 
8.0 

1/ 
- For details by years, see Tables V, VI, and VII 

11.8 12.5 8.3 41.5 
3.0 4.0 3.5 25.0 

25.0 21.0 13.0 50.0 
8.0 8.5 6.0 35.0 

15.4 16.1 a , 
;.1;) 55.7 

8.5 9.0 4.5 41.5 
26.0 23.0 13.0 74.0 
13.0 12.5 7.5 50.0 

in Appendix, Pages 5-7. 

l 
f-' 
0'\ 
I 
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Ohio farmers had 43.5 days or more per season (see Table VIII, page 16). 

As the season progressed, an increasingly greater proportion of the days 

were suitable for soil working operations. This was due primarily to a more 

rapid withdrawal of moisture through evaporation and trar1spiration ~;rhere 

plants such as corn and beans were grov;ring.. In late 1-ia.J:-ch, about one d.a.y 

in four on average-drained la,nd vras sui table for soil 1.vorld.ng operations, 

about one in three in April, and slightly less than one out of two in May 

and June. 

The least favorable spring a~d early summer periods for soil working 

operations occurred in 191{.7 J' 19431 1940, and 1956)) in the order named. 

For the least favorable years for specific soil working operations see 

Table IX, Page 18, 

Harvesting Meadow Crops 

Harvesting field~cured meadow crops presents a different situation in 

regard to the effect of climate on the time available, As soon as the 

soil is dry, in the case of soil-working tasks, or as soon as the grain 

is dry enough for combining or picking)) the operation can be initiated. 

Completion occurs acre by acre as the machine moves over the land.. This is 

not true in meadow crop harvest except for the direct chopping of grass 

silage. Field curing of hay must be initiated one day (cutting meadow) and 

completed one or more days later (storing).,. Thus, a period of favorable 

weather must exist to complete the job successfully. 

Two systems for harvesting hay were considered: (1) conventional 

:tiel.d curing., and (2) field curing aided by the use of a. stem crusher or 

hay conditioner.. The method of moving from the windrow(loose., baled or 

chopped) was not considered a.a affecting significantly the time required 

:tor the curing to take place • 
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Table IX. The Three Least Favorable Years on Average-Drained 
Land by Selected Soil-Working Operation1 

Central Ohio, 1938-1957 

Operation Period Rank accordiE§ to favorable daz.s* 
1Sth lQth 20th 

Plowing Sodla.nd 

Plowir.g Bare or Stalk 
Ian.d 

Preparing For and Seeding 
Oats 

Preparing Seedbed and 
Planting Corn and 
Beans 

Cultivating Corn and 
Beans 

Mar o 2l=Apr o 30 

Maro 2l .. Apro 30 

Mar o 21-Apr. 20 

May 6...J'une 5 

June 6...J'uly 5 

1954 1944 

1954 1944 

1938 1944 

1944 1956 

1957 1951 

*Best year given rank of one and least favorable rank of 20o 

Assupx.etion !!! Dpng !!!! 

1940 

1940 

1940 

1947 

1939 

Relatively little data. based on actual measurements are available on 

field drying time required for the different methods. Work done in Illinois 

indicated that with an average yield of hay the minimum drying time for con­

ventional field curing would be tvo days after the day of cuttingJ/ Some 

recent studies i including one in Ohio 1 on the effect of ha;y crushers or 

conditioners on field curing indicate a reduction of one full day under that 

required for unconditioned hayo On the major part of the :f'ams included in 

the Ohio study 1 conditioned hay was taken in the day following cutting when 

:no rain intervened and when drying conditions were reasonable favorable o 

About heJ.:f' of these famers stored unconditioned hay on tbe second day after 

it was cut.. The average time from cutting to storage without the assistance 

;&IRS.iiieer 8n.d Kleis, University of Illinois Circular 693 "B's\Y' Crushing for 
Faster Field Curing," June 1952. 
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of a conditioner was over three days because of intervening adverse weather.l/ 

In light of the above findings, together with the observations of sev-

eral experienced farmers, the following assumptions were made and employed 

in appraising the limiting effect of climate on the hay-making operation: 

Conventional Field Curins-·A minimum of three days, including the day 

of cutting, would be needed with no intervening rain heavier than a trace; 

two of the days must have good drying conditions and the other day 'ti10uld 

need to be a fair drying day. Neither two fair and one good day nor two 

good and one poor day was considered adequate. If a rain intervened~ the 

curing period was extended until sufficient drying days followed the rain 

to permit adequate drying. When rain increased soil moisture signifi~ 

cantly, a longer period or more favorable drying conditions were assumed 

necessary. 

Field Curing Aided~ Hay Conditioners--A minimum of two days~ in-

eluding the day of cutting, would be needed with no intervening rain 

heavier than a trace; both days would need to be good drying days. \lhen 

less favorable drying existed, it was assumed more drying time than two 

days 'V70uld be needed. 'X\i10 fair and one good day or three fair days, in-

eluding the day of cutting, were assumed adequate to pernlit storage the 

second.day after cut. When an intervening rain occurred, the subsequent 

drying period was determined the same ns in the case of conventional 

field curing with only slightly less drying time or conditions assumed 

necessary. This was doue on the belief that the major advantage of the 

stem crusher was to hasten the original drying. 

11 c. v. Moore, J. H. Sitterley, and E. T. Shaudys, Costs of Ray Condi­
tioning for Faster Field Curins. Research Bulletin 834, Ohio Agricul· 
tural Experiment Station, 1959. 
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Amount .2f Meadow £&--It was assumed that no more meadow crop w·ould 

be cut in any one day than could be stored in one day after it reached a 

satisfactory moisture level to be stored. 

The days in each of the three harvest periods--June 1-30, July 15-

August 15, and September 1-20--were analyzed to see how many had no rain 

heavier than a trace between 6:00 a.m. and 6:00 p.m. (data were available 

for each 6-hour period). The rainless days (6:00a.m. to 6:00p.m.) were 

analyzed as to drying conditions and classified as good, fair, or poor 

drying days. (See Table X below.) Temperature, wind, per cent of possible 

sunshine, humidity, and precipitation between 6:00a.m. and 6:00p.m. were 

thQ factors considered in determining into which class a given day would 

fall. If rain heavier than a trace occurred between 6:00p.m. and 6:00 

a.m., it vas taken into account as an intervening rain in arriving at the 

time required for a cure to occur. 

Cutting 

First Cutting 
Average 
Range 

Se-cond Cutting 
Average 
Range 

Third Cutting 
Average 
Range 

Table X. Bay Drying Conditions Prevailing during the 
Periods for First, Second, and Thf7d Cutting, 

Central Ohio, 1938-1957-

Days Without Rain Betwee11 
Total 6 a.m. & 6 p.m. with Drying 
Days Condicions Classified As: 

Good Fair Poor 
' 

(June 1-30) 
30 10.9 5.6 6.6 
30 6-17 2-9 3-12 

(July 15-Aug 15) 
32 12.8 8.2 5.9 
32 6-21 4-11 2-10 

(September 1-20) 
20 8.1 3.9 4.8 
20 2-14 1-7 2-10 

1/ 
- See Table VIII, Page 8 in Appendix, for data by years. 

Days With 
Rain l3ctween 

6 a.m. and 
6 p.m. 

6.9 
3-11 

5.1 
2-8 

3.2 
1-5 
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Days Required for Sufficient Cure to Take Place to Permit Storage When 
Meadow Was Cut on Any Day Favorable for Mowing 

An average of 24.6 days was determined to have weather conditions favor-

able for mowing first-growth meadow crops. One year, 1939, had as few as 

21 favorable days, and in 1953 there were as many as 28 days. A day was 

considered to be favorable for cutting meadow if either the forenoon or 

afternoon had no rain heavier than a trace and not more than .3 inch occur-

red between 12:00 a.m. and 6:00 a.m. A favorable half day either before 

or after noon was recorded as a full day since on most farms a half day 

of mowing with a tractor mower will cut as much hay as can be stored in a 

day with the typical crew and equipment. The days recorded as favorable 

for mowing were frequently greater than the rain-free days since some 

rain during a 24-hour period would not preclude mowing unless it was 

. 1/ heavy or spread over the dayl~ght hours.-

During the 20 years analyzed~ there was an average of six days out 

of 24.6 favorable days for mowing first-growth meadow followed by weather 

conditions permitting a satisfactory field cure in three dyas~ including 

the day in which it was cut, On six days it would have required three 

days after cutting or a total of four days for storage to take place. On 

four days storage would have been delayed to four days~ and on eight days 

of the 24 favorable for cutting, the climate was such that storage would 

have been delayed five or more days after the day cut (See Table XI, Page 

22). In the worst year, 1957, meadow cut on 12 of the 22 favorable days 

for cutting would have had to remain in the field five or more days before 

it would have been dry enough to store. 

ll Soil conditions were not taken into account in deciding whether a day 
was favorable for cutting. Unquestionable, there were a few of the 
days considered favorable for cutting when all or part of the day would 
have been unsatisfactory for cutting because the soil would not have 
supported the weight of a power unit. 



Table XI. Hakiug Ray by FieJ d Curing - Number of Days WherL Meadow CouJ d Ha1•e :Jee11 
Cut and the Length of d1e Subsequent Curing FerioG. :~equired, 1938-1957 

Cutting 

First Cutting, 
June 1 - 30 

Average Number 
Number in Worst Year 
Number in Best Year 
Minimum 16 Years 
Out of 20 

Second Cutting, 
Julx 15-Ausust 15 

Average Number 
Number in Worst Year 
Number in Best Year 
Minimum 16 Years 
Out of 20 

Third Cutting 
Se:etember 1-20 

Average Number 
Number in Worst Year 
Number in Best Year 
Minimum 16 Years 
Out of 20 

Total Days 
Favorable 
For Cutting 

Meadow 

24.6 
22.0 
2&.0 

22.0. 

27.9 
26.0 
30.0 

29.0 

17.1 
16.0 
19.0 

16.0 

Favorable Cutting Days Which were Followed By 
~-W_eath~J:" _Qqnditl.on.s .!!:stimated to Require: 

T\vo Days After Three Days Af- Four Days Af- Five Days 0::: 
Day 011 Which ter Day On ter Day 0Ll Mo1e After Day 

Cut For Field Which Cut For Which Cut Fol. OlL vJhic~1 Cut For 
Curing Fie1d_Curing Field Curiug Field Curing 

6.0 5.8 4.2 8.6 
4.0 4.0 2.0 12.0 

11.0 5.0 6.0 4.0 

4.0 3.0 6.0 9.0 

7.9 8.6 5.3 6.] 
4.0 4.0 4.0 14.0 

16.0 9.0 1.0 4.0 

4.0 8.0 10.0 7.0 

4.3 4. 7 3.4 4. 7 
0.0 1.0 5.0 10.0 
6.0 10.0 2.0 1.0 

2.0 4.8 2.0 8.0 

I 
N 
N 
I 
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Nar).y fan.1ers mow hay on any day fa'Jor.::ble fo.c CL tting. \vhen this is 

rlu~c, che probability is thaL during a 20-year period, a farmer would store 

25 oer ce,lt of his hay two days a::ter the day cut, 23 1,e'- ceut three days 

,1fte: the day cut, 17 per ceat four days after tl1e 

'\•JOuld lla1 e had to remain in the field five oJ: more 

day cut, and 35 per ce~t 

1/ 
days after the day cut.-

The probability of meadow cut on any favorable day for cutting being stor...;d 

':he first, secoud, thi_rd, fou.-th, or fifth day after cutting is listed oy 

cuttings a,td by curing met"j,ods in TablE. XII, Page 24. 

The use cf a stem crusher or hay crimp~r greatly incceasE.d the pLoba-

!Ji l i ty that meadow cut any favorable day cou] d be stored wilhin two days 

£fler cutt1ng O\er the probability of doi~g so by co~ventional f1eld cur-

mg (Sec Table XIII, Page 25). liJith hay conditioners, 49 pe.c cenc cf the 

cuttJng could have ~eeu stored by tte seco1d d~; after c~ttiLg cum-

p&rcd ~ith 25 ?er cent wheu con~entlonally cured (See Table XII, Page 24) 

1~arvesting Neadow as Grass Silage 

In determining the effect of climate on days a\ailable foe harvesti .g 

r,'ddow c;·ups as silage, it was assur,1ed that meadow could be cut and sto1·ed 

.1.. .. d la.ge 0,1 a11; da; that was favor_tbls fo.c cutt1r.6 tJefldmJ. In so.ne seas::J.JS 

'1v"Lti1 abo.e -.oL"mal rainfall or after brief ?eriods of very heavy raic.faJl, 

-1 fe" of the days favora'ule for cutting meadow ~-:rould noc be suitable for 

~1a.rvesti.1g silag,e bec<::n.se the soil uould not surport heavy harvesting eqt.ip-

ll!C.1t. No attempt \las made to determine the number of such days. 

On the basis of the abo\e assumptions, there would have been an aver-

nr;e of 24 days between June J.-30, 28 days betN"eeu July 15 and August 15, 

a,ld ! / days bet-v;reed Seplember 1-20 -when meadoN" crops could have been harvested 

]_I Ho attempt was made to determi.J.e hot11 the probability would be affected 
if cutting was based on local weather predictions. 
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rable XII. Probability of Hay Beiug Stored Within One, Two Three, Four, 
and Fi\·e o.c More Days After Cutting, by Cuttings, When 

Cured by Different Methods as Determined By 
Analysis of the Climatic Conditlo~s in 

Central Ohio, 1938-19571 

Days Oa Percetlt of Days when Meadow CouJ d Rave Beer, 
Which Cut Followed by Heather Conditions PermiL-

Cut t L.g and Cu l"ing l'leadmv ting Storage With1n Designated Days After 
Hc.thod Cot>] d The Da;t Cut 

Be One Two Three Four Five or 
Cut Day Days Days Days More 

first Cutting 
punc: 1-30l 
Conventional Cu7ing 

Average Yearl 24 25 23 17 35 
Wo1:·st Year 22 18 18 9 55 
Min 16 Out of 20 Yrs 22 ~8 ;4 27 41 

Stem Crusher Used 
Average Year 24.5 25 24 13 13 25 
Horst Year 23 4 22 22 4 48 
Hin 16 Out of 20 Yrs 24 12 25 17 4 42 

Second Cutting 
Puly 15-Aus 15l 
Conventional Curing 

Average Year 23 28 31 19 22 
1·1orst Yea1 25 15 15 15 55 
liin ~6 Out of 20 Yrs 29 14 28 34 24 

Sterr, Crusher Used 
:wor:.-.ge Year 28 30 26 23 10 11 
117o..:st: Year 26 8 20 12. 16 44 
J'lj u 16 Out of 20 Yrs 23 ~8 29 39 7 7 

fh:! d Cuttic,g 
~Se..,t. 1-20~ 
Co1ve~tional Curing 

Average Year 17 25 28 20 27 
Horst Year 16 0 6 31 63 
Min 16 Out of 20 Yrs 16 13 25 12 50 

Ste.n Crusher Used 
Average Year 17 26 23 18 12 21 
Wo1st Year 16 0 0 31 13 56 M.in 16 Out of 20 Yrs 16 19 19 6 12 44 

lf Probability is chances in 100. 
1/ The selection of average year, worst year, and the 16th year out of the 

20th was do~e by arraying the 20 years from best to worst based on the 
per cent of the crop stored 3 days after cutting in case of conventional 
c~ring and 2 days after cutting for the other two methods, with con­
siderat:Lon for number of days requiring 5 or more days after the day cut 
to permit storage. 



Table XIII"' Making Hay with the Aid of a Stem Crusher .., Number of Days When Headow 
Could Have Been Cut and the Length of the Subsequent 

Curing Period Required$ 1938-1957 

Total Days Days Favorable for Cutting tihich Were Followed By Weather 
Favorable Conditions Estimated to Require~ 

Cutting For Cutting One bay M'ter l'l·ro Da;vs Three Days Four Days Five or 
Meadow Day on Which After After After Hore Days 

Cut For Field Cutting Cutting Cutting After Day 
Curing On Which 

Cut For 
Field 
Curing 

Ffrst Cutting, 
June 1=30 
Average Nuniber 24.,6 6 .. 0 6.,0 3 .. 2 3 .. 2 6 .. 0 
Number in Worst Year 23 .. 0 1.0 5 .. 0 5 .. 0 1 .. 0 11 .. 0 
Number in Best Year 26.,0 8.0 12 .. 0 2 .. 0 4 .. 0 o .. o 
Minimum 16 Years 
Out of 20 24 .. 0 3 .. 0 6 .. 0 4.0 1 .. 0 10 .. 0 

Second Cutting, 
Jull 15~August 15 
Average Number 27.9 7 .. 8 6o8 6.,0 2 .. 7 4o6 
Number in ¥orst Year 26 .. 0 2.,0 5 .. 0 3 .. 0 2 .. 0 14 .. 0 
Number in Best Year 30 .. 0 11 .. 0 12 .. 0 4.0 leO 2 .. 0 
Minimum 16 Years 
Out of 20 26~0 7o0 6 .. 0 1.,0 4oO 8.,0 

Third Cutting9 

seetember 1=20 
3.,5 Average Number 17.~1 4 .. 4 4oO 3ol 2ol 

Number in Worst Year 16 .. 0 0 .. 0 o .. o 5 .. 0 2o0 9 .. 0 
Number in Best Year 19 .. 0 12 .. 0 4 .. 0 --- 2o0 loO 
1-tl.nimum 16 Years 
Out of 20 16 .. 0 3,.0 3 .. 0 1 .. 0 2 .. 0 7 .. 0 

5 
N 
\.l"\ 
i 
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for silage. These are considered maximum days since in some years there 

would be days when the soil would be too wet to support harvesting equip­

meat without damage to the land. 

Harvesting Small Grain aad Soybeans 

The number of days favorable for combining grain was determined in much 

the same way as the days favorable for harvesting hay. Each day during the 

period was analyzed as to the drying conditions prevailing during the day 

and was classed as a good, fair, or poor day. Precipitation, sunshinej 

wind, temperature, and humidity between 5:00 a.m. and 6:00p.m. and precip­

itation before 6:00 a.m. were the factors considered in determining the 

type of day. 

Two levels of moisture were used in determining the number of favor­

able days available for harvesting small grain crops. The first called for 

a moisture content of 14 per cent or less in the standing grain which would 

make possible storing the crop without risk or marketing it without mois­

ture dockage. The second level was for a moisture content of 16 per cent 

or less. At this level, some of the grain would have to be dried if stored 

or would be subject to moisture dockage if marketed direct from the combine, 

When estimating the number of favorable days available for harvesting 

operations, each rain-free day was considered in light of the weather pre­

vailing that day and conditions prevailing on previous days. In was assumed 

that more drying time would be required following a heavy rain or a period 

of two or three days of wet weather than would be needed after a moderate 

rain preceded by several dry days. A light shower after the grain was dry, 

if immediately followed by a good drying day, was not assumed to stop com­

bining for more than a day. 

Combinins ~ ~ ~ 

On the basis of the procedure outlined above, there was an average of 
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nine ·who] e days and two half days between JDly 5 and 31 whea vi2eat or oats 

could have been co~bined at 14 per cent or less moisture and 11 whole and 

four half days at 16 per cent or less during the 20-year period. (See Table 

XIV, Page 2 7) In the least favorable year, there "l..tere only t>.o whole ac-.d 

three half days when combining could have been done with 14 per ce.1t or le;:,s 

moisture and five whole and three half days with 16 per ce4t or less. In 

16 of the 20 years) the least time found to be available fa;: com!,intng at 

14 per cent or less moisture was six whole and four half days and ~t 16 

per cent or less and nine whole and two half days" 

Table XIV. Combining ,1heat and Oats - Favorable Days Avail able 
Between July 5 and 31 for Two Levels of Moisture, 

1938-1957 

Period and Total Favorable Da1s Avai1able 1/ 
Level of Days Mini::num Days 
Moisture In the Average For In the In the J,vai lable, 

Period the Period \•Jorst Year Best Year 16 Years Out 
20 2/ 

July 5-31 

1L~% moisture 9 whole 2 whole 17 whole 6 whole 
or less 27 & 2 half & 3 half & 3 half & 4 half 

days days days days 

167o moisture 11 whole 5 whole 18 w·hole 9 whole 
or less 27 & 4 half & 2. hal£ J; 5 half & 2 h.aH '-"' 

days days days days 

of 

ll In determining the days available, half as well as ~;rhole days we.ce re~ 
corded. Whole days were defined as thos~ with some favorable time both 
before and after noon. Half days accounted for approximately 12 per ceut 
of the time analyzed as favorable for combining with 14 per cent or less 
moisture and 15 per cent of the time for combinine with 16 per cent or 
less moisture. 

~/See Table IX, Page 9 in Appendix, for individual years, 

In terms of equipment, this would mean that the farmer, to harvest his 

wheat and oats four years out of five in the favorable days available be-

tween July 5-31 at 14 per cent or less moisture~ ·would need machine-capacity 

to do the job in eight combining days. Those who did not work on Sunday 
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would require one-seventh more capacity. 

Combining Soybeans 

Two peciods were analyzed (See Table XV, Page 29). The first period, 

September 26 to October 16, was analyzed to provide infor~Btion for farmers 

with early weed-free beans. The second period, October 17 to November 6, 

was set up for farmers with late or weedy bear,s. Lt both ins ta"1ces, it was 

assumed that the beans were mature and that weather conditions were the 

only factors affecting the moisture content of the beans. As in the case 

of wheat and oats, no empirical data were found that could serve as a basis 

for determining drying rates. Therefore, the experie~ce of selected farmers 

and observations of the autho~s formed the basis for determining the favor­

able combining days. 

In the September 26-0ctober 16 period, there was an average of ten 

whole days and three half days when it was considered possible to coQbine 

beans at 14 per cent moisture or less, and 12 whole days and two half days 

at 16 per cent moisture o~ less (See Table XV, Page 29). In the least favor-

able of the 20 years, the analysis indicated that there were only two whole 

and two half days when beans coL·ld have been combined at 14 per cent mois­

ture or ~ess, and four whole and two half days at 16 per cent moisture or 

less. 

In the October 17 to November 6 period, shorter days, lower tempera­

ture, and slightly more soil moisture resulted in about 20 per cent fewer 

favorable days than in the early period. 

Harvesting Corn 

The nature of corn picking is such that once the moisture in the 

corn has dropped to a level considered safe for storage, climate plays a 

less important role than in the case of meadow crops and small grains. 

After the corn is mature enough to store, it is largely a matter of the 

ground being dry enough to support equipment. 



Table XV. Combining Soybeans - Favorable Days A~ailable in Central Ohio 
During Two Different Periods and at Two Levels of Moisture, 1938-1957 

------- ---- ----- -- Fa-v-a-ra-6 le--nais--A.vai Ta1Ie-1T ______ _ 
Period and Level Total Days In Average for In The In The Minimum Days 

of Moisture The Period the Period Worst Year Best Year Available 16 
Years Out of zo.Z/ 

~eptember 26-0ctober 16 

14% moisture or less 21 10 whole days, 2 whole &. 18 whole & 5 whole & 
3 half days 2 half days no half days 3 half days 

16% moisture or less 21 12 whole days, 4 whole & 20 whole & 6 whole & 
2 half days 2 half days no half days 2 half days 

October 17-November 6 

ll 

14% moisture or less 21 8 whole days, 4 whole & 16 whole & 5 whole & 
3 half days 1 half day 1 half day no hal£ days 

16% moisture or less 21 9 whole days, 5 whole &. 17 \vhole & 6 whole & 
2 half days 1 half day 2 half days 2 half days 

In determining the days available, half as well as whole days were recorded. Whole days did not 
necessarily mean a full 8 or 10 hours of operation, but the availability of some favorable time in 
both the forenoon and afternoon. Likewise, a half day did not mean 4 or 5 hours but some favorable 
time either before or after noon. Half days accounted for 10-15 per cent of total favorable time 
available. 

£/ See Table X, Page 10 in Appendix for individual years. 

I 
N 
\C) 

• 
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Occasionally, extreme dryness of the fodder prevents picking. However, 

no attempt was made in this study to exclude the portion of the time when 

the corn was too dry to pick. Rainfall during the day, accumulated rain-

fall, and temperature were the main factors considered in determining the 

days available. Temperature was considered only when it was such as to 

result in freezing during the night and was high enough to cause thawing 

during the day. Such temperatures were considered to be unfavorable for 

picking because of the resulting slippery condition of the soil. If the 

temperature remained below freezing, thus preventing thawing, it was not 

considered unfavorable. 

Difference in drainage conditions, except in extremely wet periods, 

did not greatly alter the days available because of normal dryness of the 

soil in the fall and the rapidity with which rain tended to be absorbed. 

Three periods were analyzed: an early period, October 1 to October 

31, for those with early maturing corn or drying facilities; a late per-

iod, November l to November 30, for seasons in which maturity was late; 

and an intermediate period, October 15 to November 15 (See Table XVI, 

Page 30). An average of 23.5 days in the first period, 21.5 days in the 

intermediate period, and 16 days in the late period were determined to 

be favorable for picking during the 20-year period. 

Table XVI. Days Available for Harvesting Corn with Conventional 
Picker by Selected Periods, Central Ohio, 1938-1957 

Period Total Average Worst Best Minimum 
Days for Year Year 16 Years 

Period Out of 20 

Oct 1 - Oct 31 31 23.5 13.0 28.0 22.5 

Nov 1 - Nov 30 30 17.0 7.0 23.5 13.0 

Oct 15 - Nov 15 32 22.5 15.5 30.5 20.0 
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Application of Data 

To equjp hi.s f.::trm uith enough machiuery and power to do satisfactor­

ily all of the field work in the years with the least favorable weather, 

the farmer would be required to make a large outlay of capital. Furthermore, 

it would establish a high annual overhead cost. A significantly Jov1er total 

investment and annual overhead cost \vould be incurred if the farm v1ere equip­

ped to do the field work in those years when the time available to do such 

work was average. However, if the latter course were pursued, difficulty 

would be encountered in accomplishing satisfactorily many of the tasks in 

the seasons \vith belo\v average days available for field. work. Also, in the 

least favorable years, actual losses could be expected from reduced plant­

ings, lower ytelds, and poorer quality due to delayed planting and harvest­

ing. 

Either situation, equipping to do the job in the \ilorst year or equip­

ping tc do it in an average year~ is likely to affect adversely the farm­

er's long-time average net income. 

The following is an attempt to demonstrate the effect on investment and 

to illustrate briefly how information on days available to do selected farm 

operations may be used: 

For the purpose of illustration, let us assume we are equipping a czn­

tral Ohio farut containing 200 acres of croplaud. ll is to be a general 

livestocl< farm consisting of ~10gs and fat cattle. The crop rotations and 

average annual acreages are: corn, 75; soybeans, 25; oats, 25; wheat, 25; 

mixed alfalfa-clover-timothy meadow, 50. 'l'he crop program calls for plm,.r·· 

ing for corn and soybeans \ITith th,e 50 ac1·es of corn following sod nnd 25 

acres following corn. The soybeans will follow corn and ln turn be follo\ved 

by wheat. The oats will follow secOl1d-year corn. Soil type., topography, 
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.:tud tile draluage on the fc.rn places L .. itc the category of a• e.cage d:~ai.l-

ag.e. The fanr.cr, a mact in his 30's, is Lhe o,1ly labo: s1pply. Occasi01.al1y 

a fe,,7 days of seas'J"a~ ·~<-1bo .. can be hired. In some o[ the operations a,1 

eYchat<ge of labor a,ld equJ pnent cau be vwrLed om: vli ch a ... eighbo .. who l.as 

a SllT'ilar farm ::.it1 . .1ation. Ge .. 1eralJy, Lhe farmer tries to hold h's \vork 

day to ten hours aud to avoitl. Strday field ~;o.c 1 :. Bvt he will woth lange' 

nout& for short periods and on Sundays in ar, emeJ:gency. 

If this farmer were to buy enough new equipment in 1958 machinery 

prices to hand]e satisfactorily all field operations without risking wea-

ther da1nage to more than half of his hay crop in the least favorable years, 

his investme,lt in machinery and power would be $21,000.1/ 

To equip the farm to do the different tasks satisfactorily in the days 

available in the average year and to have a chance of gettL1g half of the 

hay stored witnout excessive weather damage in the average seasoa would 

require a machiut:ry investment of $14, 7)0 if purchased ae\v}:../ 

An examination of the tables in the precedi2g pages i:dicates that 

o,,ly slightly less time is available and slightly more capacity v10uld be 

1\Ud.ad to do the 'tvork lS years out of the 20 a:1alyzed thar.. in the average 

year. H<~vever) in the remaiui~g four years the favo·able days for most 

operations dropped sharply. (See days available in 'tvorst year, Table VIII, 

Page 15) Thus, grenter capacity, more units, ar,d much lo11ger uo:klng 

h01.1rs >v-ould be needed to get the job done. The economic desirabili..ty of 

cauyit,g enough equipment to do the job in the least favorable year at 

current equipment and crop prices is questionable. This is true for the fa:-mers 

ll 

'l:.l 

Does 110t include at. estimate of cost of equipment such as manure spreader 
feed - :?reparation equipment, movable feeders, waterers, hog houses, etc.' 
or L.·ucks. 

Ibid. 
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-.;\'ith ample capita:i. as wel~ as for those v1ho retail1. their old machines or 

J.->U.Cr.hase Lsed 011es to pro' ide the .<ecessar·y rese.cve fo.c the extreme situa-

The p::::-ocedure used to ar:i'.G at these estimates of equipment needs, 

a.,J. t~1e one tnat the indiddual farme.c may use in deciding l.:pon the le\el 

t.:> equ.; p 11:' s fa.:-m in te.cms of being able to do the ~oi> under varyL·g c1 i-

mati: n::stri..cti.o,ts, follmJs: 

The f:i.'-·st step is to list the ma-'or tas:~s to be performed. A surn.ro.a!:"y 

of the majo'- i ic• 1 d operations to be accomplished Ole the farm used L1 the 

j1_ltstration 1.s: 

p OiiJiLtg sodla.d foe COt:'tl SJ acres 
P1 m1ing bare Ot.' sta2k 1 a::tJ for corn aud beans 58 acres 
Oa.:s land to be fi.tted aud seeded 25 acres 
Corn and beau laud to be fitted and planted :!.0:) acres 
Corn a·1d beaus to be hoed aDd cul::i,·ated 100 acres 
t-Jheat i!hld oats to be combined 50 acres 
Fiest cutting hay 25 acres, 40 tons 
Seco:1d cutting hay J.S acres, 12 tOLLS 
Thi.cd cutting hay 15 acres, 9 t::ms 
St:a1;1 baled 25 acres, 25 tO;J.S 
~-Jheat land to be fitted a.:-.d seeded 25 acres 
Soybea.ts to be com!:lined 25 acres 
Co n to be pid:.ed 75 acres 

T:1c seco,.,d step is to determine tt,e size of eq1..ipment or met:1od t:1at 

Hil 1 get the tas:~ doae in. t:1.e time a1·aiJ able "t>Jith the labor force. This 

c.:L be D.('con,plished by employing the formula 

.Size of L,dhidual tasL -= Amount to be accomplished per hour 
Hours a~ailable for 

doing the task 

Amount to be accomplished per hour 
Number of units of the machine that 
there is labor available to operate 

= Amount to be accomplished per 

machine per hour 

The hours available for doing the task are limited both by the weather 

a.;.d by the time that must be spent on chores a1td other field operations dur-

ing the sa~e period. For instance, between March 21 and April 30, the study 
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indicates there was an average of 14.5 days, including Sundays, favorable 

for plowing on average-drained sodland; with Sundays omitted, there were 

12 5 days. If this were the only task to be done on the 12.5 days, the 

50 acres of sodland could be plowed easily with a small tractor and plow 

However, some of the hours will be spent on livestock chores, the 25 acres 

to be sowed to o~ts wi 11 need to be fitted and seeded, SO acres of stalk 

laud will need to be plowed, and if possible, a little time in April will 

be spent in preliminary soil fitting. 

Each task must first be conside.ced separately. The;:"1 the time eeeded 

for each of the sev-etal tasks to be dor.e between March 21 and April 30 

must be added to see if all can be accomplished in the days with favorable 

soil a11d weather. If not, the size or number of machines or both must be 

i.tcreased until the total time required. comes within the days with favor­

ab: e soil a .. d weather conditions. Whe,1 the labor force cannot be easily 

expa11ded, a larger unit of equipment a,1d power must be employed. If labor 

is avai::.able to operate two or more units, smaller and more machines and 

power units can be employed to get the jobs done. 

If the farmer uudertakes to equip himself to get all of the ~obs done 

ilL the least favorable years, very large units must be employed Ofte::1 

the tasks can only be completed by hiring additional labor to permit the 

use of two or more units simultaneously. This need can be readily vis­

ualized wne•1 one considers the fact that the farmer in the illustration 

ccuJd ceasouable expect not more than five favorable days between March 21 

a~d Apri1 30 one year in 20 in which to fit and seed 25 acres of oats land 

a •. d to plow 100 acres of sod and stalk land. Employing the above procedure, 

the following equipment and power would be needed on this farm to do the 

1.rork in the average year (12.5 days) with no Sunday field work and in the 
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worst year (5 days) with Sunday field work: 

Table XVII. Equipment and Power Needed If Most of the Tasks 
Normally Performed Between March 21 and April 30 

Were to be Done by One Man 

Machines 

1 plow 

1 di.sc 

1 drill 

1 tractor 

Length of work day in field 

Under Average 
Climatic 

Conditions 

3 - 1411 

7' 

7' 

3 plow size 

10 hours 

In the Least 
Favorable Climatic 

Conditions 

4 - 14" 

10 1 

10 1 

4 plow size 

13.5 

Determination of the balance of the equipment required for the av-

erage year and for the worst year followed the same procedure. In the 

case of meadow crop harvest, there were both the problems of size of 

machine (baler or chopper) and the curing procedure to be employed. 

Conventional field curing would offer the possibility of getting 

half of the hay in without excessive damage half of the years. However, 

if he were desirous of getting half of it harvested without serious 

weather damage in the least favorable seasons, he would need to use a 

field hay conditioner or mow drying equipment. Following this decision, 

the size of the baler or chopper and the capacity of drying equipment 

would be decided upon in much the same manner as used in the case of 

soil fitting equipment. 
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SUMMARY 

1. In four years out of five, there were slightly more than one third 
of the days (including Sundays) between March 21 and July 15 when 
the soil on average drained land was found to be suitable for soil 
working operations. 

2. In the lea~t favorable years, there were approximately 60% more days 
when conditions were favorable for soil working operations with good 
drainage than with poor. 

3. During March and April, the season for plowing and sowing oats, cli­
matic conditions in bad years reduced the time available on poorly 
drained soils to half that available on soils with good drainage. 

4. ln years when the climatic conditione were most favorable for per­
forming soil working operations, the difference in the number of 
favorable days between good, fair, and poorly drained soils was 
small. 

5. Approximately one day in three could be classed as good for drying 
hay during the first and second cutting periods. In the least fav­
orable periods, the number of sood drying days dropped to as few as 
one in five. 

6. More important than the number of good drying days is the number of 
consecutively favorable drying days since more than one favorable 
day is necessary for a satisfa~tory cure to take place. There was 
an average of six periods durinS June when drying conditions were 
such that meadow cut on the first day could have been stored two 
days later. Four years out of the 20, the number of favorable per· 
iods dropped to four or lower. 

7. When a stem crusher or hay crimper was used, there was an average 
of 12 periods in June when meadow cut one day could have been stored 
either one or two days after cutting. In four years of the 20, the 
number of favorable periods dropped to nine or lower. 

8. Four years out of five the minimum number of days in which small 
grain could be combined was found to be six days and four half days. 

9. A minimum of five days and three half days was found to be available 
for combining soybeans four years out of five during the period 
September 26~0ctober 16, and five days during the period October 17-
November 6. 

10. Approximately two out of three days were found to be favorable far 
corn picking four years out of five between October 15 and November 
15. 
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Table XVIII. Days Available on Average Drained Land to do the 
Common Field Crop Operations As Indicated By this Study 

Operation 

Plow Sodland 
Plow B3re or Sta]k Land 
Seeding Oats Including Soil 

Preparation 
Soil Fitting Precediag Final Seed­

bed Prepa:ation and Planting 
Seedbed Preparation and Planting 

Co1::n and Beans 
Cultivating Corn and Beans 
Fall Seeding Small Grain Including 

Soil Pceparation 
Combining wheat and oats at 

14% moistute oc less 

JS% moisture or less 

Combining soybea.-.s Sept 25-0ct 16 
14% Moisture or less 

:5% moistuce or less 

Combining soybeans Oct 17-Nov 6 
14% r10isture or less 

16% moisture or ~ess 

Picking Co~~ Oct 15-Nov 15 

Harvestic.g Meadovr 

Fi.rst CuLting 
Com entioflal curing 
Stem crushing 

Seco11d Cutting 
Conveutjonal curing 
Stem crushing 

Third Cutting 
Conventional curing 
Stem crushing 

A'Ierage 
Year 

14.5 
12.0 

8 0 

8.1 

!3.5 
15.0 

16.0 

9 whole & 2 
half days 

ll whole & 4 
half days 

10 v7hole & 3 
half days 

12 whole & 2 
half days 

8 whole & 3 
half days 

9 whole & 2 
half days 

21.5 

Days Available 
16 Years 
Out of 20 

12 . .:5 

3 5 

5.5 

2.5 

10.0 
12.0 

12.5 

6 whole & 4 
half days 

9 whole & 2 
half days 

5 Hhole C.. 3 
half days 

S whole & 2 
half dajs 

5 whole days 

6 -.;..rho:e & 2 
half days 

19.5 

Worst 
Ye.::.r 

5 J 
2 5 

1.5 

').8 

7.0 
s 5 

ll.5 

2 whole C.. 3 
half days 

5 whole & 2 
nalf days 

2 whole & 2 
half days 

4 vlhole & 2 
:1.alf days 

4 whole & 1 

half days 
5 whole lit l 

half days 
15.5 

Percent haj in barn three days after da1 

of cutt~ng 

48% 32% 35% 
52% 54% 48% 

59% 42% 30% 
79/o 86% ll 40% 

53% 38% 6/o 
67% 44% 31% 

ll In 16 o~t of 20 years only 47 per cent would have been ready for storage withir. 
2 days after cutting in contrast to 56 per cent in the average year. 
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CONCLUSIONS 

The data on days favorable for performing the field operations 

analyzed in this study are based on a careful appraisal of the detailed 

weather reports for the period 1938-1957 kept by the Weather Bureau at 

Columbus, Ohio. Assumptions based on factual information were used when 

available. When not, they were based on experience aud obset~ations of 

fanners and others. It is the opinion of the authors that further re­

finement can be made as more factual information on the rate of drying 

following unfavorable weather becomes available. However, further re­

finement is not expected to sufficiently alter the days available to 

upset farm labor and equipment plans based on the findings reported iu 

this study. 

On ma~y farms with soil drainage problems which greatly add to the 

limiting effect of climate, expenditures for improving the drainage should 

be given consideration along with those for more and large~ equipment 

as a meailS of getting the work done in the favorable days available 



Table I. A Cori:cpadson of t..hc Per~oJ 3':ud:LeJ, 1938-:.957, HiL1 tbe pe;:-tod, }S~.S-1957 for Ivlvnthl:; 
Rninf£11 and 191'-1957 for Days with 01 Icch or More of Rain 

52.;ye~u; average 

20-yea.r average 

Lowest i.n 52 yea·;:::; 

Lowest in 20 years 

Highest in 52 years 

Highest in 20 years 

47-year average 

20-year average 

Lowest in 47 years 

Lowest in 20 years 

Highest in 47 years 

Highest in 20 years 

Hr:.n:h ~U. lvlay June July Aug. _sept. 

3.32 3.07 

3.11 3.3C: 

.23 ~95 

.61 1. 72 

8.09 _·,. 3} 

3.03 6 '3:. 

13.4 12 8 

13.3 13.5 

8 7 

10 7 

17 20 

15 19 

(:i.n:::hes of rainfa11) 
3.5J 3.46 3.61 3.13 

3.32 3 59 3.61 2.94 

.33 95 .49 . ,J3 

33 l. 79 .49 .49 

6.95 7.25 7.05 7.01 

5.4: 7.25 7~05 5.13 

(days with . 01 inch or more of ra.in) 

11. 7 

12.5 

7 

., 
I 

19 

18 

E.8 

11.6 

5 

8 

18 

15 

10.0 9.3 

10.0 7.9 

4 3 

4 3 

15 J.7 

13 14 

2.51 

2.49 

.42 

.74 

5.98 

5.40 

8.7 

7.8 

4 

4 

14 

13 

Oct. l'4'ov . 

2.35 2.03 

l 91 2.2S 

.10 .18 

.25 .97 

5.33 5 .19 

5.24 4 92 

8.8 10.7 

7.6 10.8 

2 4 

3 6 

18 17 

18 15 

~ 
I 

t-' 



Table II. Hean Monthly Precipitation for ::he ~:) Div~_sions of Ohio and for Cohlinbus f:J:­
the 9-No.lt:l Pe~·iod, Narch-Novembe.c, 1931-J955 

Di\ision of state 

i.J.:n: thwes t 

.C.!ot th Ce1d:ral 

N.J::-;:i.1e.cst 

\vest Ce.ttraJ 

Ce.1t1.·al 

Centr..:.I h51ls 

Eo,:::heast nilJ s 

South\17est 

South Ce,ttral 

Southeast 

Colum~ms 

Mai:ch April May Ju~t~ Ju)y August September 

3.~,j 3. 2£~ 3.GJ 3 ~-9 

3.02 3.14 3.45 3 9.) 

3.27 3.35 3. 6J 3 !::;'7 
J• 

3 .L}J 3.32 3.59 4 ··a 
-J...F 

3 59 3.oJ 3.65 4.15 

3.42 3.2~ 3 5i l • . 17 

3.53 3.48 ~ ,.. r. 
- • .Jv 4. -:r:. 

4.21 3.o4 3.75 4.::.0 

4.30 3 59 3.93 l:-.!.0 

3.75 3.47 3.91 4.28 

3.11 3.38 3.32 3.5S 

3. ~4 2. 72 

3.14 3.12 

3 4j 3. ~ 9 

3 42 3 . _tL} 

3. 7J 3 25 

3 17 3.54 

!.~:-. JJ 3.43 

3.57 3.15 

4.23 3.67 

4.17 2. 77 

3.6~ 2 Q/, . ,; ..,. 

2 33 

2.30 

2.95 

3- ')5 

2. 74 

2.33 

2~93 

2.97 

2.~5 

2 '•C: .u:> 

0 L·O L- • i J 

Octobe:: 

2. )5 

2 ~"' •-'.J 

2.JJ 

2. 5(} 

2. J8 

2 .3~ 

2 .5:) 

2 ~'j 
• ..J~ 

2 "0 . .J .... 

2.28 

1.91 

i:·:o··eraiJeJ:' 

2 2', 

2 25 

2 . .Jt; 

2 ,t;.:; 

2.5.) 

2 ~}5 

2 _)2 

2. S'2 

2.J/ 

2..5.} 

2 29 

Ni,le ll10 1 th 
to::a) 

27.5 

2;. 2 

20.9 

29.l 

25.5 

2S" ~ lr. 

30. J 

3'). 7 

31 . s 

31. ~ 

2 ~ c, 
J.{) 

PJ 
r:J 

I 
N 



Ta::.le III Nc.2n 1-l::L<cb.:;.y Te!'lpe~ature foe ~he Ten Di vi si::>.1.s cf Ot.io a.1d for Cclumau~> 
fo:::- the 9-~'lor~th Period, 1-iarch-Nove:nber, 1931-1955 

Divisioa o= s~ece :Harch Ap :il Nay June July Aug Sep~ Oct Ho\ 

N~rtht.Jest 3 ? 
•-' 48.6 o'J.o 7J.S 74.5 :2 .s 55 l: 54.2 4;).5 

1\o:-th Ce.1.tra:: .... - ~ 
J • • I 43.4 59.2 7Q.3 74.3 72.3 55.7 5l~. 7 4J.l, 

!'lortheast 35.0 47.7 5"=· o u. J 50.8 72.D 7~ ! 54 .J 53.9 l~l. 1 

West CeHtral 39.~ 49.G 6J.8 7J.e 74.5 72.5 65.7 54.5 l:-1. 2 

Cetttral 40.4 5J.8 "" .., ;:).:../ 71.4 74.C 73.0 55.3 55.3 42.0 

Ce;1tral hi1ls 3£.J 48.6 59.7 69.5 .... 3.1 7J .3 54.7 53.€ 4G .J 

Northeast hil::s 35.5 49.1 6').::> 59.3 72.8 71.~ 54.5 53 6 4.' . Ill 
- 'tl 

I 

Southwest 42.7 51.2 S3 . .' 72.5 75 9 74.2 67 5 53.5 43 0 
w 

South Ceu.tral 44.2 5l} .4 ~4 l 73.0 7S J 74.6 '18.2 57 0 4l;. 5 

Southeast 41.5 52.'J S2 3 7~.3 71. r 
~ • "r ~ J 72.9 5&.5 55.7 42.9 

Colcmbus 4J.9 51.5 52.3 72. s ?J 3 74 4 67.5 5) 3 l}2. 9 



. Table IV. Days with O.Q_1 _I.ttch QC Nore of Rainl1 

Station~/ 
No. of l,iae ;no.r.th 
Years3/ March April May June July Aug. Sept. Occ Nov. total 

Napcleo::1 35 8 9 11 9 

1': 0 ....... ;::: 1 j( 35 1J •1 12 10 

Hiram 35 11 . l 1 1 1:) 

Gr·2ef\.v i i ' e 35 lJ ll :!..2 1 "i 

Cv 1 ur,t;_ uS 5"' 14 12 ]2 12 

Wo..Js ... et 44 13 12 '3 • 1 

Crdiz 25 ~2 l1 :: J lJ 

Hit lsllorc 28 lJ !1 :::1 lJ 

I roLl ton 35 12 li 11 1 1 
l~ 

McConne 1 s·.Ji l !.e 45 12 12 '2 12 

8 

10 

1) 

9 

!l 

lJ 

10 

9 

i l 

, 1 

8 

Q 

9 

(' 
'-' 

L) 

9 

9 

9 

9 

9 

8 

s 
C) 

.I 

8 

9 

9 

l 

s 

7 

8 

7 

0 
u 

9 

8 

0 
J 

9 

9 

7 

7 

9 

1 

c: 

11 

..... 
~ 

ll 

1t 

} 

(' 
.:; 

9 

10 

75 

::'1 

Sl 

o-:: 

lCQ. 

S7 

89 

81 

33 

95 

1/ 
- Sou:-ce: Climate of Ohio l:>y w H. Alexa.:dec and C A. PaLtort, Ohio Agricu1 tural ZxperLae,.~ ScaLia,,, 

'/ooste£, Ohio. Bul 1 etin 445, 1929. 
'!:./ A station 'vas selected ttt each of the 11) distri(:ts to tepreseLlt that dtstrict 
]_/ Number of years indicated is the .. umbec prior to 1929 for which this record ~:vas availab' e 

Ill 
'0 

I 
.p-



Table V. Days Analyzed as Favorable for Soil Working Operations on Average Drained 
Soils in Central Ohio by Selected Period~ and by Years~ 1938-1957 

Year March April May June July March 21-
21-31 1-30 1 .. 31 1-30 1-15 July 15 

1957 5.0 5 .{) 12.0 11.5 10.0 43.5 
56 2.0 6.5 6.5 14.0 7.5 36.5 
55 0.0 u.s 13 0 14.5 6.5 45.5 
54 1.0 6.0 18.0 17.0 11.0 53.0 
53 8.5 12.5 15.0 22.0 9.5 67.5 
52 3.0 7.0 11.5 19.0 7.5 48.0 
51 2.0 8.5 13.5 12 . .0 8.0 44.0 
50 3.0 8.0 20.0 18.5 a.5 58.0 
49 2.0 13.0 18.5 16.0 11.5 61.0 
48 1.0 11.5 16.0 14.5 8.5 51.5 
47 2.5 7.0 6.0 12.5 6.0 34.0 
46 6.0 16.5 9.0 11.0 12.5 55.0 
45 0.0 7.5 13.5 15.5 8 5 45.0 
44 0.0 6.:) 12.5 19.5 12.5 50.5 ~ 
43 1.0 8.0 9.5 13 5 3.5 35.5 I 

42 4.5 12.5 12.0 17.5 7.0 53.5 V1 

41 7.0 13.5 18.5 9.0 10.5 58.5 
40 1 0 1.5 13.0 a.o 13.0 36.5 
39 5.5 5.0 26.0 6.5 10.0 53.0 

1938 1.0 11.0 13.0 19.0 6.0 50.0 

Average 2.8 8.9 13.9 14.5 8.9 49.0 
Worst 0.0 1.5 6.0 6.5 3.5 34.0 
Best 8.5 16.5 26.0 22.0 13.0 67.5 
Minimum 16 out of 

20 years 1.0 6.0 11.5 11.5 7.0 43.5 



Table VI. Days Arlalyzed as Favorab'.e for SoU lvorking Operations on Poorly Drained 
Soils in Central Ohio by Selected Periods and by Years, 1933-1957 

Year March April Hay June July March 21-
21-31 1-30 1-31 1-30 1-15 Julx 15 

1957 4.0 2.5 11.0 8.5 9.!) 35.0 
56 0.5 4.0 4.5 11.0 6.5 25.5 
55 0.0 6.5 12.0 13.0 5.5 37.0 
54 Q.J 4.0 17.0 16.0 10.5 47.5 
53 8.5 8.5 14.J 21.0 8.Q 60.0 
52 1.0 5.5 10.5 18.0 o.J 41.0 
51 0.0 6.0 10.5 11.5 7 0 35.0 
50 2.0 7.0 18.0 17.0 8.5 52.5 
49 1.0 11.5 17 0 13.0 11.5 54.0 
48 0.0 7.5 11.5 14.5 8.0 41.5 
47 0.5 s.s 3 0 10.0 5.) 20.D 
46 3.0 '15 .0 4 5 8.0 13.0 43 5 
45 0.0 7.0 12.0 14.0 8.·) 41.0 
44 0.0 3.0 8.0 18.0 12.5 41.5 Ill 

>eJ 

43 0.0 5.5 7.0 11.0 3.5 27.0 I 

42 4.0 11 .5 8.5 13.5 5.0 42.5 0' 

41 7.0 11.5 16.5 7.5 1 a. 5 53.0 
40 0.0 0.0 12.5 4 5 ]2.0 29.0 
39 4.5 3.0 25.0 4.0 13.0 47.5 

1938 0.0 8.0 ! 1 5 l5.5 5.0 40.J 

Average 1.8 5.7 '1 " 1 .• u 12 5 8.3 41.5 
Worst 0.0 J (\ .v 3 J 4 ., .v 3 5 2S.J 
Best 8.5 }5.J 2') ) 21.0 !.3 0 50.0 
Minimum !6 out of 

20 yeacs J.O 4.J .... 1 
U.J 8.5 ).) 35.0 



Table VII. Days Analyzed as Favorable for Soil :vorking Operatio11S on \olell Drained 
Soils L Centre.l Ohio by Selected Periods and by Yeat"s, 1938-1957 

--~--

Year March April May June July March 21-
21-3l 1-30 1-31 1-30 1-15 July 15 

1957 6.0 7.0 13.5 12.5 11.5 50.5 
56 3.5 8.5 8.5 16.0 8.5 45.0 
55 0.0 15.0 15.5 18.0 7.0 55.5 
54 2.0 7.5 20.0 19.0 11.5 .60.0 
53 8.5 14.0 18.0 23.0 10.5 74.0 
52 3.0 10.5 13.5 20.0 9.0 56.0 
51 3.0 u.s 16.0 13.5 9.5 53.5 
50 s.o 10.0 20.0 19.0 9.5 63 . .5 
49 2.0 14.0 19.5 17.0 11.5 64.0 
48 2.5 14.0 17.0 17.5 9.0 60.0 
47 3.0 9.5 8.5 14.5 6.0 41.5 
46 6.5 18.0 ns 12.5 13.0 61.5 
45 1.0 11.5 16;_. 5 15.5 9.5 54.0 

I» 

44 0.0 8.0 14·.0 20.5 12.5 55.0 "0 

43 2.0 10.0 10.5 15.0 4.5 42.0 I 

"'--
42 4.5 15.0 13.0 17.0 7.5 57.0 
41 7.5 15.5 20.5 10.0 10.5 64.0 
40 1.0 4.0 13.0 12.0 13.0 43.0 

39 5.5 7.0 26.0 9.0 10.5 58.0 

1938 2.5 13.0 13.5 20.5 7.5 57.0 

Average 3.4 11.2 15.4 16.1 9.6 55.7 

Worst 0.0 4.0 8.5 9.0 4.5 41.5 

Best 8.5 18.0 26.0 23.0 13.0 74.0 
Minimum 80% of years 2.0 8.0 13.0 12.5 7.5 50.5 



Table VIII. Hay Dryi11g Cor.ditions S a .m -6 p .m Prev~i!irrg during the Periods 
for First, Second, and Third Cutting by Years, 1938-1957 

Year Drying Conditions between 6 am. and 6 E·m· by daxs 
First Cutting: June 1-30 Second Cutting: Jull 15-Aug. 15 Third Cutting 2 Sept. 1-20 
Good Fair Poor Rain]/ Good Fair Poor Rain l/ Good Fair Poor Rain l/ 

Average 10.9 5.5 6.3 7.3 12.7 8.2 5.0 5.1 8.1 4.0 4. 7 3 2 
1957 10 5 7 0 14 5 9 4 4 5 6 5 u 

56 12 5 5 8 7 9 10 s 5 7 4 4 
55 12 4 5 9 15 5 9 3 14 3 2 

54 13 4 6 7 13 6 5 8 8 3 5 3 
53 ll 8 5 6 15 8 3 6 8 3 4 5 
52 16 5 4 5 14 8 5 5 1) 4 3 2 

51 9 4 11 6 12 11 4 5 8 6 3 3 

50 8 8 6 8 12 9 7 4 5 2 9 4 

49 17 4 3 6 13 9 2 8 7 5 5 3 
48 13 3 6 8 14 5 5 8 12 3 3 2 Ill 

47 8 8 11 3 9 7 10 6 10 1 5 4 'd 

46 10 8 6 6 12 9 4 7 l4 1 2 3 I 
00 

45 6 8 6 10 9 11 10 2 7 5 3 5 

44 13 7 4 6 21 4 3 4 ]3 3 2 2 

43 12 5 5 7 14 10 3 5 6 3 }0 1 

42 6 9 8 7 6 9 10 7 2 5 8 5 

41 13 2 4 11 17 10 2 3 9 3 3 5 

40 9 3 10 8 14 9 :J 3 5 5 7 1 
~ 

39 9 3 ., 11 :!.J lO J 5 9 7 2 2 
I 

1938 11 6 7 6 13 10 6 3 4 4 8 4 

11 One-hundredth inch or more. 



ap.-9 

Table IX. Drying Conditions for Small Grain, July 5-31 
by Years, 1938-1957 

Drying condition on days 
D h ' l/ w·ithout rain between 6 axs wit ral.n-

Year a.m. and 6 E·m· Between 6 a.m. During the 
Good Fair Poor and 6 E.m. 24 hrs. 

Average 11.2 5.9 4.3 5.5 8.8 

1957 14 5 4 4 6 
1956 5 6 10 6 10 
1955 12 4 6 5 10 
1954 15 5 2 5 8 
1953 16 5 2 4 5 
1952 15 5 3 4 6 
1951 9 5 10 3 7 
195{) 10 7 4 6 9 
1949 11 8 2 6 10 
1948 12 4 3 8 10 
1947 5 6 6 10 13 
1946 12 4 4 7 11 
1945 11 7 5 4 9 
1944 16 3 5 3 4 
1943 7 8 4 8 12 
1942 :s 10 3 9 12 
1941 is 6 2 4 10 
1940 13 7 5 2 6 
1939 9 6 5 7 10 
1938 13 7 2 5 9 

1/ 
- One-hundreth inch or more of rainfall. 



Table X. Drying Conditions Prevailing during Two Harvestitlg Periods for 
Soyheac1s by Years, 1938-1957 

September 26-0ctober 16 October 1 7-Ho\.-ember 6 _ 
Drying condition on daya with- Days with ~ainl/ Drying condition on days with- Days with ra~ 
ovt rain between 6 a.m. and Between During out rain between 6 a m ancl Bet\..reen Duritlg 

5 p.m 6 a.m. the 6 .m. 6 a.m. the 
Good Fair Poor & 6 p m. 24 hrs. Good Fair Poor & 5 p.m. 24 hcs. 
days days days _ _____ __days days days 

Av. 9.0 
~ 

1957 6 
56 11 
55 6 
54 3 
53 15 
52 7 
51 JO 
50 7 
49 12 
48 4 
47 11 
46 9 
45 5 
44 3 
43 18 
42 9 
41 5 
40 11 
39 11 
38 16 

5.2 

8 
9 
6 
5 
2 
6 
8 
6 
2 
5 
9 
7 
5 
7 
1 
4 
3 
4 
5 
2 

3.5 

6 
0 
3 
5 
2 
5 
2 
4 
3 
8 
1 
3 
8 
6 
0 
3 
4 
3 
3 
2 

lf One-hundredth inch or more of rainfall . 

3.3 

1 
1 
6 
8 
2 
3 
1 
4 
4 
4 
0 
2 
3 
5 
2 
5 
9 
3 
2 
1 

4.5 

1 .._ 

3 
9 

12 
2 
3 
2 
6 
6 
s 
1 
3 
6 
7 
3 
5 
9 
3 
3 
1 

7.& 

2 
9 
5 
5 

11 
11 

5 
9 
5 
4 
8 

12 
10 
13 

2 
4 
7 
9 
3 

16 

3.7 

5 
3 
5 
2 
4 
5 
2 
3 
6 

10 
0 
2 
2 
5 
4 
5 
2 
4 
3 
2 

5 8 

9 
4 
s 

7 

' 
4 
5 
8 
5 
9 
2 
7 
4 
s 
2 

.:.3 
) 

s 
2 

}0 
1 

3.9 

5 
5 
5 
7 
2 
0 
6 
4 
0 
5 
s 
3 
3 
1 
2 
5 
::> 

6 
3 
2 

5.9 

9 
5 
7 

12 
3 
2 
9 
4 
3 
7 

lJ 
6 
7 
1 

5 
s 
7 
5 
3 
5 

ll> 
'0 

I ,_.. 
0 
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