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TABLE 6-cmUuo:r.A1'JON COEF}'ICIENTS (Il) FOR DROUTH OAYS PER WEEK AN D COliN va,LDS PI..OT 18, 

SANBORN l'JELD, CO LUM lltA. MISSO URI . TilE TIiORNTIIWA\TE METHO D ESTIMATED NO DltDUT!1 DAYS IN MAY. 
Penman's Method 

May J _ Jul:t AUl\!!!t Cor n 
Beginning, " 

, 
" " " • U " " , , 

" 23 " Yield 

May 31 , 0. 6& n.57 0.32 0.42 0.25 0 .09 0 . 28 0 . 38 0.45 0.37 0. 10 0.19 0.09 ..(1.41 , 0.71 0.38 ,." 0.09 -41, 07 0.09 0.22 ,." , ... ,." 0.21 0.09 -0.73 
June 14 , 0.18 0.66 0.22 0.1& 0.21 0.30 0. 11 0.36 0.48 0.36 0.29 -(1,33 
June 21 , 0.79 0,39 '.M 0 .32 0. 21 ,.,. , ... 0.35 0.11 0, 11 -0.36 
J une 28 , 0.57 0. 31 0.35 0,30 ,." ,. " 0.14 0.10 0. 14 ... " 
July 5 , 0,13 ,." ,." -0,13 ,." ... ,. 0. 05 0. 11 ... " 
July 12 • 0.46 ' . 23 ... " -0, 16 ... " 0.09 0.09 -0.38 
July 19 • 0 . 62 0.10 '.00 -<I,U -0.11 -0.08 -0.52 
July 26 • 0.51 ..(l,02 ".M 0.01 '.00 ... " 
August 2 , 0.35 -0, 11 -0.02 ,. ,. -0.4." " Auguat 9 , 0.44 0.37 0.48 • ..(1,3<1 > 
August lfI • 0.66 0.55 -0.11 • 0 
August a3 , o.er. -0 . 20 • 

!l0 • -0 . 22 '" t 
r 
r • T,lornthwaite's Method j 

Ju!y August Corn Z , 
Beginning: , ,. 

" " 5 " " " 
, 

" " " " Yl el!! 

JWle 7 , 0.47 0.4] 0 . 05 -0 . 12 0 . 04 ,. ,. 0.20 0.22 0.03 0.04 -0. 15 -0. 16 0.01 
June 14 • 0.60 0.62 0.21 0 .05 0. 27 0.36 0.36 0.39 0. 28 0.09 0.05 _0.29 
J,me 21 • 0.70 o.n 0 . 29 0.35 0 .30 0.17 0 . 20 0 .32 0 . 02 -0 .14 -0.32 

Jllne 28 • 0.62 0 .38 0.36 0.28 0.16 0.35 0. 31 O.OU _0 .02 _0.40 
Ju]y 5 • 0.73 0.60 0.38 O. 0. 1 9 0.04 -c. 11 _0. 07 -0.<16 
Jl\ly 12 • 0.70 0 .41 -0. 05 0.0] , 0.0'; _0 . 10 -0 0>1. - 0 . 36 
July III • 0 . 59 0.08 0 . 1-1 _0. _0 .10 -0 .(7 
July 26 , 0.39 O.O!) _0. ut 0.04 o 03 _0.52 
.... UIl1.li!1 2 , -0. JO o.oa -0.06 -O.H 
Allgusl II • 0.51 0.31 0.41 -tI.30 
AIlj;u5lt 16 , 0.66 0.'10 -0 . 03 -
.... lIgubt 23 , O. '/1 ·0.01 

30 , -0.07 
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TABLE 7-TIlE REGRESSION EQUATION FOR WEEKLY RAlNFALL 
AND CORN YIELDS FOR PLOT 18, SANBORN FIE LD, COLUMBIA, MISSOURI. 

t VALUES FOR COEFFICIENTS ARE IN PARENTHESES. 

Regression 
Equation 

, 
• 

Coefficie nt for 
Week Beginning: 
April 26 
May 3 
May 10 
May 1'1 
May 24 
May 31 
June 7 
June 14 
JW'le 21 
June 28 
July 5 
July 12 
July 19 
July 26 
Aug. 2 
Aug. 9 
Au.g. 16 
Aug. 23 
Aug. 30 
R' 

*Slgnificant at the I) . 05 level of probability. 
"Significant at the 0.01 level of probab1lity. 

.. 
-1.1 

-0.892 (- 0.39) 
4.644 ( 1.44) 
1.666 ( 0 . 73) 
2.293 ( 1.02) 
3.414 ( 1.27) 
1.309 (0.53) 

- 2.941 (-1.03) 
- 1. S87 (-0 . 79) 

2.694 (l.10) 
9.740 ( 4. 37" ) 
0 . 006 (0 , 00) 
7.151 (2.75 '") 
8.699 ( 2.51*) 
1. 025 ( 0.48) 
1. 774 (0.72) 
0.856 (0.47) 
2.670 ( 1.20) 
3.508 ( 1. 55) 

- 1.232 (-0.86) 
75% 

in other weeks tht correlation is positive. This negnive relationship may be: 
due ro excessive rainfall in these particular weeks. With exception of the week 
of May 3, rhe coefficients of correlation indicate thar rainbll in June and July 
has the greatest positive effcct on yidd. This is consistent with previous results; 
drouth in J une and July has the most detrimental effccts on yidd. 

Rainfall in any om: week is not highly correlalcd with rainfall in any of the 
olher weeks (Table 8). On the other hand, the drouth days computed above in· 
diclled drouth in one week is highly corrdated with drouth in the next we<:k. 



,. ,. , . . . . . . . . . . . . . . 
""""' " 

~~~~~~o~~~~~o~~~ ~ 

:::i ~ O;O;~ ~~ ~~--:~--:--: ~ --:~ ~~ 
""'" " , ... 

~o~~~~~~.~o~~o~~ ::: o""o ~ .. ~ ... o 00 .......... ..i! "".,.,. , , ••• ,.,.,. , •• -

~~"' .. ~ ...... ~ ... 
... 000 ...... 000 , .. ,. . . , . . ,.,. ,. , . , .. ... 

eo 0 '" 0 ~ '" ... '" ... '" ... III ~ ... N 000 " 0000 ",, 0000 _ , ... , ... ,. " . , ... 

::: ~~;::~S::p:;~ , , , 

• o ....... ~ o~ ;!; .OO " CO'" 

" 

, , 

, , 
"" . "." 

" , " 

, " 



20 MISSOUR! AGRIC ULT URAL ExPERIMENT STATION 

SUMMARY AN D CONCLUSIONS 

This study presents the results of an analysis of methods of measuring 
drouth and the (orrei.uion of these measures with corn yields. Drouth indices 
were computed for the corn crop grown on Plot Number 18, San horn Field, 
University of Missouri, using three different measures of drouth: 

L H. L. Penman's method of esrimating evapom.nspiradon. 
2. C W. Thormhv.'ll.ite's method of estimating ev~po{ranspiration. 
3. Rainflil. 

Penman's and Thornchwaire's methods of evapotranspiration were used to com­
pute soil moisture budgets and esti m:!.cc drouth days. When comparing the twO 
methods, ie was found chat Penmln's method estimated more drouth in the first 
part of the growing season while ThornchW1.ite's method estimated more drouth 
in the laSt parr of the season. There was little difference in the tot11 or me1n 
number of drouth days estimated by the twO methods for the 48 years considered 
in the study, but there was a considenble difference in their estimate of when 
drouth occurs during the growing season. 

The data obtained from the three drouth measures were used to compute 
regression equations for (Om yields using kast squares regression procedures. 
The purpose of the regression analys is was not to foreCl.St corn yields but to de­
termine which index correlated best with existing yield data. The regression 
equations expressed com yields as a function of weekly, monthly, and seasonal 
drouth days; ninfall was divided only by weeks. 

Correlating corn yields with the total number of drouth days per growing 
season resulted in low coefficients of determination, 0.33 for Thornthwaite's 
method and 0.4' for Penman's method. This method ignores the effects of the 
distribution of drouth throughout the growing season. 

The results were not significantly improved when corn yields were correlated 
with the number of drouth days per month during the growing season. Thorn· 
thwaite's method resul ted in an R' of 0.38 as compared to a R 2 of 0.46 for Pen· 
man's method. Drouth in July was found to have the mOSt significant effect on 
(Om yields with August next in impott:l.nce. 

The results were improved when corn yields were conelated wi th the num­
ber of drouth days per week; the R' for Thornthwaite's merhod was 0.'2 as 
comfY.lred to an R 2 of 0.68 for Penman's method. W hen weekly ninfall was cor­
rebted with corn yields, and R2 of 0.75 was obtained. Weekly rainfall explained 
more variation in corn yields than either of the other twO more sophisticated 
methods, while Penman's method explained more than did T hormhwaite's 
methoo. 

Thus, if all that is desired in a method of indexing drouth, weekly ninfa11 
seems the simplest and also the most effective measure. Of the twO methods of 
computing evapotranspintion and drouth days, Pennun's method llppears to be 
the more desirable. Penman's method depends upon a variety of climatic meas-
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ures, including rlinfall, windspeed, humidity, percent sunshine, and radiation 
measures, and is morc difficult to compute, Many times, the necessary data 
needed for Penman's method may not be av~ilablc. When the data are avail1ble, 
the added realism of Penm~n's method would appear to be worth the extra ef­
fort. The commentS above, of course, are based only on this single analysis. More 
work should be done before generalizations ~re made. 

The results show that drouth in J uly and the first part of August has the 
greatest negative effect on corn yield, with drouth occurring around July 20th 
being the mOSt serious. Drouth prior to J uly and after August 15 did not gready 
reduce corn yields. Drouth in one week is highly correlated with drouth in the 
next week, but drouth in any month is nOt highly correlated wirh drouth in the 
next month. 

The analysis of 9.!eekly ninfall suggested that n infall during the last week 
in June, beginning J une 28, and during the earl)' weeks of July has the gre:nest 
effect upon corn yield. Also, the analysis indicated that, although weekly drouth 
data are highly correlated, weekly rainfall amOUntS are not. 

The correlation analysis used here suggests the difficulty of forecasting crop 
yields. Weather conditions from the last part of June to the first parr of August 
have a significant effect upon yield of corn; until these weather vadables can be 
accurately forecast, there is little hope of an accurate forecast of corn yields. 
Thus, economic analyses concerning corn produ<tion and weather variation mUSt 
rely heavily upon hiscorical climatological data. Also, the correlation analysis can 
be misleading. Drouth in May and June might have an important effect on com 
yields. The results of the analysis indicate it does not, but this is because drouth 
USUllJly does not occur in May and June and the analysis is therefore unable to 
assess its effects accurately should it occur. 

BIBUOGRAPHY 

1. Albrecht, F., "Die Methoden lur Bestimmung Ocr Verciunsmng der Namrlichen 
Erodbedhche" Arfhiv fur Meteor, Grophysik and Biokiim. Allgtmeine und Bioi, 
Klimat. 2: 1-38, 19'1. 

2. Barger, G. Land H. C. S. Thom, "A Method for Qllrll.cterizing Drouth Intensity 
in Iowa." Agronomy Journal 41: 13-19, 1949. 

3. Barger, G. Land H. C. S. Thom, "Evaluation of Drouth Hazard," Agronomy 
Journal 41: 519-526, 1949. 

4. Baver, L D" Soil Physics,John Wiley and Sons, New York. 
,. Bbney, H. F. and W. O. Criddle, "Determining Water Requirements in Irrigared 

Areas from Climatological and Irrigarion Data," U.S.D.A., Soil Conmvation Str!)­
ia, Scs. TOP-%, 19'0. 

6_ Decker, Wayne L , Evapotranspiration and Hlat Budget [nw:uigatio1/J in Missouri. 
Final Reporr, Conrt:.l.ct Cwb 9992 to U. S. Wearher Bureau, Department of Soils, 
University of Missouri, Columbia, Missouri, May 1, 1961. 

7. Decker, Wayne L and John F. Gerber, CompariIon of Eltimaud Valrm of EvafO' 
transpiration, Final Reporr on Research ConduCied under Contnct Cwb 8807 be· 



12 M ISSOURI AGRiCULTURAL EXi'~RIMENT STATION 

",,"Cen the UnivCTsic)' of Missouri Agriculture E~JXrimen{ Station and U. S. 
We:ather Bureau, Columbia. Missouri.)ul)· 1.1957. 

8. Dc:nmad. O. T. and R. H. Sha ... ', "E\'aporrlnspir:uion in Relation 10 the Devel· 
opmcnr of the Corn Crop:' Agrrr.HliUJ jONrl/ai )l: 725-726, 1~9. 

9. Engelbrecht, Howard H.. "The .... pplic3!ion of High Speed Computcrs in Irriga. 
tion RC$(:lfCh," Bullcri'l of fhll'lm~rka1/ .\Jrfto;y;Jqgkuf Srxir~r 40: ~61-56~. 1959. 

10. Fisher, R. A., "The Influcn~c of Rai1l/all on the Yield of Whe~{ al ROlhamsted," 
Phil. Tram. Roy. SIX. of UJlldOll . Sedes B. 213: 89·1·12, 1925. 

11. Geiger, Rudolf. TiN Clllllalt N,ar fbi GroIlJlfI. H:ltyard Univcrsic}' Pres~, Cam· 
bridge, MasSlchuserrs. 1959. 

12. Gerber, John :. and Wayne L O«kc:r. A CompariJIJII t;f EI·apolr.tnJp;r.1iti~11 at Esti· 
Iflattd by Iht H~al Blltlgtl "'Id MMJJlmJ b)' lIN !Paw' BtllaMi FTlI," a Com Fitid, 
Final Report to U. S. \'(ferher Burtiu. Conrr-act Cwb 9)63 Dep;inmmr of Soils, 
Univeniry of Missouri. June I, 1960. 

13. Hayward. Hernnn E.. Tk Stru(fuTt of Ih.! E((1nol1lic Plam. The Macmill:.tn Com· 
p3ny, New York. p. 111. 19~. 

14. Holmes. R. M. and G. W. Robertson, "A ]l.{odul1red Soil .Moisrure Budger:' 
Ml1nfhly Wtalhn- Rttitw 87: lOl·10~. 19~9. 

1~. KnefSch. J~,k Land W . L. Parks. blUrpruing RtJu/lJ I1f Irrigation EXfJlrimtnlJ, A 
Progress Report, TVA Report No. T ~9·1 AE, Knowille. Tennes!ec. Augusr, 
1~8, 

16. Knet5Ch. J~d;: L and James Smallshaw. Tht O(t:umnct oj Drourh ill fIN Tmnt/SIt. 
Va/fry. TVA Reporr No. T ~8·2 AE, Knoxville. Tennesscc,june. 19~8. 

17. Kohnke. Helmur, Soil Seima Simplifitd. Published by rhe aurhor, West u.ti),ette. 
loo i1l1"1. 1~3. 

18. McCloud. D, E., "\'(farer Requirements of Field Crops in Florid,. :.IS Influenced by 
Qimate," Soil Sdtna Slxitly I1f F/lJrida Pr«. i); 1 6~·ln. 1955. 

19. Meyer. A, "Ueber Einige Ausammenhange Z .... ischen Klima und Boden in 
E:Jrop:1:' Cbtmi .. d~r ErJ~ 2: 209-).t7. 1926. 

20. O~~.·:l: . F ~ nd R. B. Herria,\(. '"E(,'no mic Aspe.::, 0: tile E:l"c,·ts of Ferriliz({. 
So: : ~J":H:f<' .m J R.:iinilll ,1['; .h. ·'1 ·,dJs of G"-Jin S.xshur.l in ,h;:, $;JnJr wilds of 
Sol,!; r.\"\" ~$r :::"~: l • .u."j~!:;'j{':! r.f F.:;·II: £'.",/1JNI.u iO: 6<r·7Od. 19~5. 

21. Par:'~. W. L. lncijl(k L Kn<:rs.:h. "Corn Yields .IS Inrlu<:rl(cd hr Nitrogen !..e\·cl 
and Drourh Inten~itr," Paper Prc$CllIed Before Division IV Soil Science Society 
of J\mr:."TiCl at Purdue University. AllgUSt 8, 19~8. 

22. Penman. H. L, "Es!imadng Evaporranspiration," Tram. AIIItT. ~hy. UnilJll ~7: 
43·~O. 19'6. 

B. Penman. H. L, "Evaporation: An Introductory Survey," Quart.jl1l1f. Ntthtrlttnds 
jrJJtT11aJ Df Agri. Stima 4: 9-27. 1956. 

24. Penman. H. L.. "N~lur:r.1 Evaporalion From Open Walcr, SlIe Soil and Grass," 
Ptrx. Rt1J. 5«. 0/ /..4ndon, Series A, 193: 120-146. 1948. 

25. Robins. J. S. and C. E. Domingo. "Some Eff .. 'C[s of Severe Soil Moi~ture at Spe­
cific Growth Stages in Com," Agf'IJlIl1my journal 45; 618-621, 1953. 

26. Shaw. R. H. and Loomis. W. E .. "Bases for the Prc.:licrion of Corn Yields," Plant 
Ph)Jioll1Y 2'; 22'·244. 1950. 

27. Thornthwaite, C. W .. "Rational Classification of Climate," Qog. Rtlii~ 38: "-94, 
1948. 



RESEARCH BULLETIN 788 23 

2S. Thornthwaile, C. W., "The Climates of Nort h America," &og. RIf'itrlJ 21: 6H· 
654, 1931. 

29. Thornrhwlite. C. WI. lnd M. H. Halscead, "Microme!<:orologyof the Surflce 
La)'er of (he Atmosphere. The Flux of Momentum. Heat :md Wat(T Vapor:' Pub. 
/iC'4tioRJ iII CJiPI4folog]. VoL 7, No.2. Labonto!)· of Climatology Seabrook. N~ 
Jersey, 19'4. 

~O. Thornrhwlite. C. W . and J. R. Mather, " T he Water Balance," Pubiir<1f:01/S ill 
C/im<1/o1og)'. Vol. 8, No. I, Laboratory of Cli matology. Drexel Insr itute of Tech· 
nology, Ccnrenon, New Jersey. 19'5. 

31. Thornton. J ohn F .• Vernon C. Jamison, Earl M. Kro tl!. Glenn A. Thompson. 
Fred D. Whitaker. Sherman R. Miles, and Beuy S. Wolf. Annual Resc:w:h Re· 
pot[ Eastern Soillnd \'(fa rer M:lnagemcnt Bnnch Soil 2nd WlIer Conservation 
R('5 .... ~rch Div;Jion and Missouri Agricu!ru!';!l Experiment Station. Columbi:l, Mis· 
souri. 1958. 

}2. Transcau. E. N ., " forest Ceoteu of Eastern America," Anltrimn Nllfuf"liJl 39: 
sn·889. 1905. 

33. van Sa"d, G. H. M., " A Drourh Criterion 2nd Its Application in Evalullling 
Drou th Incidence and Huard," Agronomy j fJJlfPIIJ ~ , ; 167·172, 19H . 

• 



24 MIS..<OUIU AGRIC ULTU RAL ExPERIMENT STATION 

~ -" " e 
,. • • -• • 0 • • • • -• • • • • • • • • • • • • • • • • • £ • • " • o. " • " • 0 • • " • • • 0 " • • • • • • • • • U > • • • -. • -• • • • • • • • -• " • • • • 

0 
u 
0 

" 
• QO~~~OONOOOOOOOOOOO "'<000 ••• ". • 

< 
• " • 
• -" w:j 
·0 

~§ 
~. 
~ :s 
< . g. 
0 0 .-i8 

" < - 00 
0 "-"" Z ". ~ • i'~ • < '8 Oz 

"< 
~ . 

• • -; • -,,-
~, 

1 • -
• oo o-
S" 
~-~ ". " 0 ' . . -" • • > < 
0 

~OO~O~~OOOOOOOOOOOOOOOOOON~OO 

i' 
0 g ~OO~O~~OOOOO OOO OOOOO O OOOON~OO 

0 , -0 -• < 

" 



TABk!:": 1=CONTINUED 

Year May ,~ Julr 

" 
, 14 " 28 5 " 19 " 1939 0 0 , , , , 5 , , 

19" 
, 0 , , 0 , , , 3 

'''' 
, , , , , , , , , 

19" , 0 , , , , , , , 
'''' 0 0 , , 0 0 0 0 0 
19" , 0 , , , , , , , 
'''' 0 0 0 0 0 , , , 1 

" .. , 0 , , , , , , , , 
'''' 0 , 1 , 0 0 , , , 
19<9 , , , , 0 , , 0 0 
1950 0 0 0 0 0 0 • 0 1 
1951 0 0 0 0 0 0 0 0 0 
1952 0 0 0 0 • , 1 , , 
1953 0 , , , 5 1 , , , 
19'" , , 0 0 , , , , , 
1955 , 0 0 , , , 0 , , 
1956 0 , 0 , 0 , 0 , , 
1957 0 0 0 , , , , • 1 
1958 0 0 0 , , , 0 0 0 
1959 0 0 5 , 6 , , • 3 

AU&!!8t , , 
" '" 1 1 , , , , , , , , 0 , , , 0 , 

0 0 , , 
0 0 0 0 
0 0 0 0 
3 • 6 , 
0 , , , 
0 , , 0 
2 0 0 0 
0 0 0 0 
3 0 0 0 
1 0 , , 
0 0 , 0 
0 0 • 0 
2 1 3 , 
0 1 2 , 
0 0 0 0 
0 , • , 

Corn 
30 Yield , H.3 , 37.9 , 37.0 , 39.6 , 63.6 
0 33.6 
0 31.4 , ~3. 0 , .... 
0 32.0 
0 61.2 
0 ~0.6 

0 32.3 

• 28.' 
0 0.' 
0 48.3 

• 7~.2 , 30 .9 
0 91. 1 , 25.2 

~ • > • 0 , 
'" c 
~ 
" Z 
~ g: 

N 
V 



TABLE 2-DROUTH DAYS PER MONTH, COMPUTED WITH PENMAN'S EQUATION 
WHERE Et .. . 7Eo. , A.I'm CORN YIELDS FROM PLOT 18, SANBOfu'l nELD, 

COLUMBIA, MISSOURI. 

You M'Y J_ Jw, August Co", Yleld 

19" 0 , 0 0 64.3 
190' 0 0 0 0 33.4 
1911 0 " " U 25 .1 
1912 0 0 • , 30.8 
1913 0 19 16 " 18.2 
1914 0 ,. " 13 33 . 9 
1915 0 0 0 0 4 ~ . 7 
1916 0 0 1< " 14. 6 
1911 0 0 1< , 35.6 
1918 0 0 " 6 23.4 
1919 0 0 , 3 39. 1 
1920 0 0 22 • 50.8 
1921 0 0 16 0 42.8 
1922 0 0 3 • 45.0 
1923 0 0 0 0 42.6 
192< 0 0 0 0 37.6 
1925 0 0 0 0 34.0 
1926 0 , , 11 18.8 
1928 0 0 0 0 35.6 
1929 0 0 0 26 ' . 6 
1930 0 , 30 1< '.0 
1931 0 0 " , 50.0 
1932 0 0 11 3 38.3 
1933 0 0 ,. .. 32.4 
19" , .. " .. 0.0 
1936 0 " " " 0 . 0 
1937 0 0 2 20 42.7 
1838 0 0 0 16 ".8 
1939 0 0 • , ".3 
19<0 0 0 2 , 37.8 
19" 0 0 0 0 37 .0 
19<2 0 0 0 0 39.6 

"" 0 0 0 0 63.6 

'''' 0 11 " 0 33 .6 
1946 0 0 11 0 31.4 , .. , 0 0 0 " 43.0 
19 .. 0 8 0 0 ".8 
19" 0 0 0 0 32.0 
1950 0 0 , , 51. 2 
1951 0 0 0 0 40.6 
1952 0 0 24 • 32.3 
1953 0 11 20 17 ,.. , 
19" 0 0 26 0 0.0 
1 95~ 0 0 0 • 48. 3 
1956 0 0 0 11 75 . 2 
1957 0 0 11 , 30.9 
1958 0 0 0 0 91.1 
1959 0 10 32 18 25.2 



Year 

1905 
1907 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 ,,,. 
1925 
1926 
1926 
1929 
1930 
1931 
1932 
1933 
1934 
1936 
1937 
1938 
1939 

" .. 
"n "., "., " .. " .. "., '9<, '9<, 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

TABLE 3-TOTAL NUMBER OF DROUTH DAYS PER GROWING SEASON, 
COMPUTED WITH PENMAN'S EQUATION, Et ... 7EO .• AND CORN YIELD 

FROM PLOT 18, SANBORN FIELD, COLUM~, MISSOURI. 

Drouth Days 
Per season Corn Yield , 64 . 3 

• 33.4 

" 25. 1 

" 30.S 

" 19. 2 ., 33.9 

• 45. 7 
33 14.6 
16 35.6 

" 23.4 
to 39. 1 

" 50.8 
16 42.8 

" 45.0 

• 42.6 

• 31.8 

• 34.0 
33 19.8 

• 35 . 6 

" '-' 
" ••• 
" 50.0 
to 38.3 ., 32.4 .. • •• 
80 ••• 
" 42.7 

" 44.6 , 44. 3 

• 37.9 

• 37.0 

• 39.6 

• 63 . 6 .. 33 . 6 

" 31.4 

" 43 . 0 , 64.S 

• 32.0 , 51. 2 

• 40.6 

" 32.3 

" '''' " ••• 
'" 48.3 

" 75.2 .. 30.9 

• 91.1 
60 25.2 



TABLE '-DROUTH DAYS PER WEEK, CO)1PUTED WITH THORNTHWAlTE'S 
EQUATION AND CO~~ YIELDS FROM PLOT 18, SA..~BORK FIELD, 

COLUMBIA, MlSSOURl . 

"" 1911 
1912 
1913 
191-4. 
1915 
1916 
1917 
1918 
1919 
1920 

"n 
1922 

"" " .. 
1 92~ 

1926 
1926 
1929 
1930 
1931 
1932 
1933 

"" 1936 
1937 
1938 
1939 ,,., 
"" 
"" " .. " .. " .. 
"" ' .. 8 " .. ,,,. 
1951 
1952 

"" "M 
1955 
1956 
1957 
1958 
1959 

o 0 0 0 
o 6 '1 7 
o 0 0 0 
o 7 0 5 
1 6 6 2 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 000 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 2 
o 0 0 0 
o 0 0 0 
o 1 3 '1 
o 5 '1 '1 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 3 '1 
o 0 0 0 
o 0 0 0 
o 0 0 0 
000 0 
000 0 
o 0 0 0 
000 0 
o 1 8 5 
o 0 0 0 
o 0 0 0 
o 000 
o 0 0 0 
o 0 0 0 
o 0 0 , 

o 0 0 0 
4 3 5 4 
o 0 0 6 
2 1 3 '1 
o 4 7 '1 
o 0 0 0 
o 1 7 7 
o 0 2 7 
5 '1 6 7 
o 0 1 7 
3 6 7 3 
2 5 7 2 
o 0 2 4 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 1 
3 '1 6 7 
5 7 1 6 
o 0 0 0 
5 6 6 7 
7 '178 
7 6 5 7 
o 4 0 3 
o 0 0 0 
1 II 2 2 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
6 '1 6 0 
3 '1 2 1 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
o 0 0 0 
1 5 '1 7 
o 7 3 7 
5 7 '1 8 
o 0 0 0 
o 0 0 0 

o 1 " 1 
o 0 0 0 
8 '1 4 4 

• • • , 7 · , 7 7 
7 3 

• • 7 , , . 
7 • , , 
• 7 • • , 3 

• • • • • • , 3 

• • 
7 7 
7 3 , . 
3 • 

• 3 7 8 · , 8 7 
7 7 · , 8 • 

• • • • • • 
• 1 • • 
• 3 • • • • • • • • • • , . 
• • , . · , · , • • 
1 7 

• • • 
• 7 3 • 

• • , . 
• • • • · , 3 • 

• • 
8 3 

• • • • • • • • • • 
7 7 

• 5 • • • • , 7 

• • 
7 7 

• • 3 , 

• • • • 
• 1 • • · , • • • • 
7 7 

• • • • • • • • • • , 7 

• • 7 , 
3 7 
3 7 

• • , 8 

8 
7 

• • , 
• • • • • 
3 , 
• • • • , , 
• • 
8 

• , , 
8 

• • , 
1 , 
• • , 
• • • • • • • • • 
7 

• 
7 

33.4 
25.1 
30.8 
19.2 
33.9 
45.7 
14. 6 
35.6 
22.4 
29.1 
50.8 
43.6 
45.0 
42.8 
37.8 
34.0 
19.6 
25.6 
7.8 

••• " .. 
38.3 
32.4 

••• 
••• 

42.7 
".8 
44.3 
37.9 
37.0 
39.6 
63.6 
33.6 
31.4 
43.0 
".8 
32.0 
~1.2 

40. II 
32.3 

".7 
••• 

48.3 
75.2 
30.9 
91. 1 
25.2 



TABLE 5- DROUTH DAYS PER MONTH, COMPUTED WITH THORNTHWAlTE'S 
EQUATION AND CORN YIE LDS FROM PLOT 18, SANBORN FIELD, 

COLUMBLA, MISSOURI. 

y .... ,~. ,w, AUgllSt Corll Yield 

"" 0 0 0 64 . 3 
1907 0 0 0 33.4 
1911 " " " 25.1 
1912 0 , 7 30. a 
1913 , 

" 28 19.2 
1914 " 17 H 33.9 
1915 0 0 0 45.7 
1916 0 1< n 14.6 
1917 0 , , 35.6 
1918 0 " 

, 22.4 
1919 0 7 " 39.1 
1920 0 19 10 50.8 
1921 0 18 0 42 . 8 
1922 0 , 1< 45.0 
1923 0 0 0 42 . 6 
1924 0 0 0 37 . 8 
1925 0 0 0 34.0 
1926 0 0 9 19.8 
1928 0 0 0 35.6 
1929 0 0 31 7.' 
1930 0 " 19 '.0 
1931 0 20 , ,<>.0 
1932 0 0 , 38. 3 
1933 0 " 19 32.4 
1934 7 30 1< 0.0 
1936 " 28 " 0 . 0 
1937 0 , 

" 42.7 
1938 0 0 " 44 . 8 
1939 0 11 , 44 . 3 
1990 0 0 , 31.9 

' ''' 0 0 10 37 . 0 
1992 0 0 0 39 . 6 

'''' 0 0 , 63.6 
1944 , 23 , 33 . 6 
1946 0 13 0 31.4 

"" 0 0 19 43.0 
199' 0 0 0 8<. , 

' ''' 0 0 0 32.0 
1950 0 0 0 51. 2 
1951 0 0 0 40.6 
1952 0 " 

, 32.3 
1953 , 

" " 2<.7 

"5< • 25 • 0.' 
1955 • • " 48.3 
1956 0 • 11 75.2 
1957 • 12 1< 30.9 
1958 0 • • 91.1 
1959 1 " 21 25.2 



Year 

1905 
1907 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1 919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1928 
1929 
1930 
1931 
1932 
i933 
1&34 
1936 
1937 
193 B 
1939 

"" "n "., "., 
"" 
"" "., 
"" " .. 
1950 
1 951 
1952 
1 953 
1954 
1 955 
1957 
1958 
1959 

TABLE 6- TOTAL NU~lBER OF DROUTH DAYS PER GROWING SEASON, 
COMPUTED WITH THORNTHWAITE 'S EQUATION AND CORN YIELD 

FROM PLOT 18, SANBORN F IELD, COLUMBIA, MISSOURI , 

Drouth DayB Corn Yield 
Pe r SeMon 

0 64 . 3 
0 33 .4 

" 25,1 

" 30 .8 

" 19 . 2 

" 33 . 9 
0 45. 7 

" 14 . 6 
U 35. 6 

" 23 .4 

" 39. 1 

" 50.8 
16 42. 8 

" 45.0 , 42.6 
0 37.8 
0 34 . 0 , 19. 8 
0 35.6 

" '-' 
" <. 0 

" "'.0 , 38.3 ., 32. 4 

" 0.0 

" 0. 0 

" 42.7 

" 44.8 

" 44.9 , 37 . 9 

" 37.0 , 39.6 

" 63.6 ,. 33.6 

" 31. 4 

" 43.0 
0 ,'-' 
0 32.0 
0 51.2 
0 40.6 ,. 32.3 

" 
,.., 

" 0.0 

" 75.2 

" 30.9 
0 91.1 

" 25.2 
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