
OCTOBER, 1937 BULLETIN 390 

UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE 

AGRICULTURAL EXPERIMENT STATION 

F. B. MUJl.UORD, Direct07' 

The Composition of Corn Fod­

der Grown in Drouth Years 

L. D. HAIGH AND A. G. HOGAN 

COLUMBJA, MISS'OURl 



UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE 

Agricultural Experiment Station 
EXECUTIVE BOARD OF CURATORS.-H. J. BLANTON. Pari.; GEORGE C. WILLSON. 

St. Louis; J. H. WOLPERS, Poplar Bluff. 

STATION STAFF, OCTOBER, 1937 

FREDERICK .'\.. :>IIDDLEBUSH. Ph.D .. l'resiUcll\ 

F. Il . :II UMFOHD, 11.S., D. Agr., Direct<Jr S. B. SHIRKY. A.M .. A ss' t to D irector 

MISS ELLA PARMEIER. Secretary 

AGRICULTURAL CHEMISTRY 
A. G. HOGAN, Ph.D. 
r •. D. HAIGH, Ph D. 
E. W. COWAN, A.M. 
LUTHER R. RICBARDSON, Ph.D: 
V,RGIL HERRING, B.S. 
R. E . GUERRANT, A.M. 
Ie. 1I. PARR01'T, M.S. 
'Tus. HU'rH NISBET, A.B. 
DENNIS T . MA¥~, A .M.· 

AGRICULTURAL ECONOMICS 
O. R. JOBNSON, A.M. 
BEN H. FRAME, A.M. 
C. H. HAMMAR, Ph.D. 
HER "'AN HAAG, Ph.D. 
DARRYL FRANCIS, :a.s. 
HOM:>;R J. I/HoTE, B.S. 

• "GRICULTURAL ENGINEERING 
J. C. WOOLEY, M .S. 
MACK M. JONES, M.S. 
LLOYD Hrc.HTO"·F.R. B.S. 
XZIN McNEAL, B.S. 

ANIMAL HUSBANDRY 
E. A. TROWBRIDGE, B.S. in Agr. 
L. A. WEAVER, B.S. in Agr. 
A. G. HOGAN, Ph.D. 
F. B. MUMF'ORD. M.S .. D. AgI. 
1'. F. McKENZIE. Ph.D. * 
J. E. COMFORT. A.M. 
H. C. MOFFETT. A.M. 
V,RGElNJ) W ARBRI'tTON, Ph.D.' 
SPENCER DAKAN, B.S. in Agr. 
ELMER GAHLEY, B.S. 
FREDERICK N. ANDRews, M.S." 
DEAN W. COLVARD, B.S. 

BOTANY AND PATHOLOGY 
W. J . ROBBINS, l:'h.D. 
C. M. TUCKER, Ph.D. 
T E . LTVINGSTON. M .A. 
FREDERICK KAVANAGH, A.M. 
G. W. BOHN, A.M. 

DAIRY HUSS-ANDRY 
A. C . RAGSDALE , M.S. 
WM. H. E . REID, A .M . 
SAMUEL BRODY, Ph.D. 
C. W. TURNER, Ph.D. 
H. A. HERMAN, Ph.D. 
E. R. GARRISON, A.M. 
WARREN C. HALL. A.M. 
E. T . Gom:z,Ph.D. 
C. W. McINTYRE. M.S. ' .. 
LLOYD E. WASHBURN, Ph.D.- '- ' .. 
RALPU P. REECE, M.S. 
W. R. GRAHAM, Ph.D. 
RAYMONDG. MCCARTY, B'.S. 

ENTOMOLOGY 
LEONARD HASEMAN. Ph.D. 
T. E. BIRKETT. A.M. 
LEE JENEINS, M.S. 
H. E. BROWN, B.S. 
CLA.RENCl': S. HARRIS, M.1>. 
CURTIS W. WINGO, A.B. 

FIELD CROPS 
W . C. ETHERIDGE. Ph .D. 
C. A. HELM , A.M. 
I.. J. STADLER, Ph.D." 
B. M. KING.A .. M.~ . 
E. MARION BROWN. A:lv1.· 
G. F. SPRAGUE, Ph.D.* 
J. M. POEHLMAN, Ph.D." 
\"iI ss CLARA FUHR. M.S.-" 

JOSEPH G. O'MARA, . Ph.D.' 
ERNEST R. SEARS Pb.D." 
LUTHER S'U'I'H, Ph.D." 

HOME ECONOMICS 
MABEL CAMPBELL, A.M. 
BERTHA BISBEY, Ph.D. 
JESSIE V. COL£S, Ph.D. 
JESSI£ ALIC£ CLINE, A.M . 
ADELLA EpPL£ GINTER, A.M. 

• HORl'ICUL TURE 
T . J. TALBERT, A.M. 
CARL G. VINSON, Ph.D. 
A. E. MURNEE'K, Pb.D. 
H. G. SWARTWOUT, A.M. 
H. F. MAJOR, B.S. 
R. A. SCHROEDER, A.M. 
R. H. WESTVF.LD. M.F. 
PetER HEINZ" . B.S. in Ed. 
F. LYLl~ WYND. Ph.n . 

AVBREY D. HIBBARD, Ph.D. 

pOUl/ rRY HUSBANDR \' 
H . L. KEMPST£R, M.S. 
E. M. FUNK, A.M. 

HURAL SOCIOLOGY 
I>. L. MORGAN, Ph.D . 
]lr"LVIN W. SNJ>ED, A.M. 

SOILS 
M. F. MILLllR, M.S.A. 
H. H. KRUSEKOPF, A.M. 
W. A . ALBRECHT. Ph.D. 
1 .. D. BAVER, Ph.D. 
C. E. MARSHALL, Ph.D. 
r:),O RGC E. SMITH. A.IIT. 
ELSWORTH SPRINGER, B .S. 

VETERINARY SCIENCE 
A. J. DURANT, A.M., D.V.M. 
J. W. CONNAWAY, D.V.M., M.D. 
CECIL ELDER, A.M., D.V.M. 
O. S. CRISLER, D.V.M. 

'. HAlioi,z, ' C. ·McDOUGT.F.. A.III. 
. 'J!'RANit"H: "OLVEY, D.V.M. 

OTHER OFFICERS 
R. B. PRICE, B.!' .. Treasurer 
LESLIE COWAN, B.S., Sec'y of University 
A. A. JEFFREY A.B. , Agricultural Editor 
L. R. GRINSTEAD. B.J., Ass't. Agr. Editor 
J. F. B.'RHAlC, Photographer 
LEON WAUGHTAL, A%istant Photographer 
J ANI! FRODSHA >4, r .ibrarian 

*In cooperative service with the U. S. 
Department of Agriculture. 



The Composition of Corn Fodder 
Grown In Drouth Years 

1. D. HAIGH AND A. G. HOGAN 

The period of drouth in Missouri, accompanied by an almost 
complete corn crop failure, resulted in the production of much 
corn which could be used for fodder only. Corn grown in the 
drouth year of 1934 on the Experiment Station farms and fields was 
cut for feed and for preparation of silage. The Department of 
ALnimal Husbandry collected samples of these materials as they 
were used for feeding and brought some to the laboratories of the 
Experiment Station for analysis,* The data obtained are presented 
in this bulletin. The composition of corn stover produced in a 
normal year is compared with that produced in a drouth year in 
Table 1. 

TABLE I.-CORN STOVER, AVERAGE COMPOSITION WHEN CUT. 

~------.- .~~~------~~-------------------------------------
Total 
mois~ D ry Nitro-

tUre in matter Pro~ Ether Crude gen-free 
Description fresh in fresh tein Extract Ash Fiber Extract 

- .------. 
Per cent Per ce nt Per cent Pcr cent Per cent Per ccnt Percent 

I. Normal corn sto\"er in shock seV-
eral months (in normal grow th 
years) __ ,.. ______________ ---- 25.00 75.00 6.25 1.41 5.76 22.75 38.83 

11. Corn stover growll on river bot-

I l l. 

tom near Labaddie (1934) (pro-
25.00 75:00 7 .05 duced 30 bu. corn per acre) ___ 0.77 6 .10 23.37 37.71 

Corn stover from Turner Sta-
tion upland corn (no ears to rc-
move) (drouth year) _________ 25.00 75.00 9.56 0.69 5.72 22 . 64 36.39 

The average composition of 12 samples of corn stover produced 
in different yea:rs when growth \\'as normal is given above (1). All 
of these stood in shocks for two to six months before sampling. 
The composition of two lots of corn stover (II and III) produced 
in the drouth year 1934 are also indicated. Series II was from 
river bottom corn producing 30 bu. of corn per acre. Series III 
came from upland corn producing no ears but possibly a few nub­
bins. This sample is designated as stover, though no ears were 
removed. The composition of all these samples is given on the 

"The chemical an4tlyses were cOii:ducted under· the . directionot E. W. Cowan of 
the Department of Agricultural Ohemistry. 
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basis of an average moisture content for stover of 25 per cent. 
The difference we observe is in the higher protein content of 
the drouth stricken stover. The carbohydrates are practically iden­
tical and the other constituents show little if any variation from it 

normal corn stover. 
The data presented in Tables 2 and 3 were obtained by the 

analysis of immature corn plants cut in the month of August of the 
drouth year 1934 from plots on Sanborn Field (Series I) and 
from experimental farms near Columbia (Series II). 

In Series I, a distinctly dry sample and a partly green sample 
were gathered from each plot, and after drying the two parts were 
combined for analysis. In Series II the samples were made up of 
a dried-up sample and a partly green sample from each plot which 
were analyzed separately. Complete data on fresh weights and 
yields were not obtained for Series II. The effect of drouth con­
ditions is best indicated by considering the composition of these 
materials on the dry basis. 

TABLE 2.-COMPOSITION OF CORN PLANT CUT IN AUGUST 1934 AS DROUTH STRICKEN CORN. 

Composition of Dry Material 

Total Nitrogen-
moisture Dry Pro- Ether Crude free 

Plot No. and Description . in fresh matter tein Extract Ash Fiber Extract 

Per cent Per cent Pcr cent Per cent Per cent Per cent Pcr cent 
Series I 

Plot I-Rock phosphate and ma-
nure ___________ ... _ ... ___ ...... ___ ... 73.24 26.76 8.59 1. 50 6.38 26.41 57.12 Plot 3-Fertilizer ________________ 73.47 26 . 53 10.67 1.18 5.10 24.04 59.01 

Plot 13-No treatmen'- __________ 69 . 76 30.24 8.82 1. 35 5.32 24 .55 59.96 
Plot 17-No treatmenL __________ 73.42 26.58 5.83 1. 32 6.73 25.55 60.57 Plot 18-Manure ________________ 74 .60 25.40 12.08 1.04 8.22 24 .89 53.77 Plot 25-Manure ________________ 74.98 25.02 12.23 1.44 6.51 23.42 56.40 
Plot C, East-Fertilizer and sweet 

77.31 22.69 9.78 clover _______ _ .. _____________ I. 32 5 .68 25 . 29 57.93 
Plot C, West-Sweet clover _______ 71. 93 28.07 11 . 32 1.19 4.78 25.75 56.96 

Series 1I* Plot 31-Dried up _______________ 9.39 0.97 5 . 99 25 .98 57.67 Plot 31-Partly green ____________ 8.63 2.37 4 . 57 21.07 63.36 Plot 32-Dried up _______________ 9.69 0.89 6.55 30 . 87 52.00 
Plot 32-Partly green ____________ 7.98 1.03 4.21 22.61 64.17 Plot 33-Dried up _______________ 11.92 1. 15 6 . 59 32.01 48 . 33 
Plot 33-Partl~ green ____________ 8.75 1.45 4.91 23 . 34 61.55 
Gauss Farm- hart growth __ _____ 10.01 1. 57 7.98 26.87 53.57 
Gauss Farm-Tall ~rowth-------- 11.65 1.20 6 . 05 25 . 81 55 . 29 
Hinkson Bottom- hart growth ___ 10.40 1.48 7.88 25 . 76 54.48 
Hinkson Bottom-Tall growtL ___ 11.22 1.31 6 . 65 28 .92 51. 90 

*Record of fresh weights and yields incomplete. 

Differences in composition of the sa:tnples of Series I, Table 
2, at the time of cutting are not conspicuous, with the exception 
of the crop grown on plot 17 which received no fertilizer treatment. 
This sample is lower in protein and higher in carbohydrate than 
the others. Plots 3, 18, and 25 to which manure or fertilizer had 
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been added, and also sweet clover plot C-West, produced corn of 
higher protein content than the plots receiving no treatment, or 
the manure and rock phosphate treatment. Other constituents 
show little variation dtle to soil treatments. 

Considering the composition of the samples of Series II, Table 
2, we note that the samples most completely withered by the drouth 
tend to exhibit higher protein and crude fiber percentages. The 
short and tall growth samples from the Hinkson bottom farm are 
the exception to this statement. Hand in hand with high percent­
ages of crude fiber occur somewhat lower percentages of nitrogen­
free extract resulting in a constant va:lue for total carbohydrates in 
some cases. In others the green material tends to show slightly 
higher percentages of total carbohydrate than the dried sample. 

In Series I, Table 3, the yields per acre show that the plots 
which received applications of fertilizer or manure gave distinctly 

TABLE 3.-YIELDS OF CORN PLANT CUT IN AUGUST 1934 AS DROUTH STRICKEN CORN. 

Dry Pro-
Nitrogen· 

Crude free 
Yield Yield tein Fat Ash fiber extract 

Plot No. and Description per acre per acre per aCre per acre per acre per acre per acre 

lb •. lb •. lb •. lbs. lb •. lb •. lb,. 
Plot I-Rock pho.phate __ ______ __ 10710 2866.0 246.19 42.99 182.85 756.91 1637.06 Plot 3-Fertilizer ________________ 15120 4011. 3 428.00 47.33 204.58 964 . 32 2367.07 
Plot 13-No treatment ___________ 3732 1128.6 99.54 15.24 60.04 277 .07 676.71 
Plot 17-No treatment ___________ 4821 1281. 4 74.71 16 .91 86 .24 327.40 776.14 Plot 18-Manure __________ ______ 8666 2201. 2 265.91 22.89 180.94 547.88 1183.58 Plot 25-Manure ________________ 10025 2508 .3 306.77 36.12 163.29 587.44 1414.68 
Plot C, East-Fertilizer and sweet 

clover ______________________ 10493 2380.9 232.85 31. 43 135.23 602.13 1379.26 
Plot C, West-Sweet cJover _______ 9673 2715.2 307.36 32.31 129.79 699.16 1546.58 

better yields of the corn plant than the plots receiving 110 treat­
ment. The drouth has of course a large influence on the yield 
but the effect of fertilizer treatment is plainly evident even in the 
dry season. 

The composition of corn silage produced from the drouth 
stricken corn is given in Tables 4 and 5. These data are percent­
ages as fed. In order to compare differences the data in Table 5 
are caJlculated to- a dry basis. 

TABLE 4.-CORN SILAGE, AVERAGE COMPOSITION AS FED. 

Description 

1. Average analysis of numerous 
lots removed from silo in nor-
mal years __________________ _ 

I l. Corn silage made with Missouri 
River bottom drouth corn_ ... __ 

III. Corn sil.ge made from upland drouth corn ______ _____ _____ _ 
IV. Silage from Atlas sorghum ___ _ 

Total 
moisture 
in fresh 

per cent 

75.00 

71.85 

78.89 
71. 58 

Dry 
matter 
in fresh 

per cent 

25 . 00 

28.15 

21.11 
28.42 

Pro­
tein 

per cent 

2.05 

2.87 

2.38 
1.88 

Ether 
Extra.ct 

per cent 

0.85 

0.56 

0.48 
0.57 

Ash 

per cent 

1. 51 

2.87 

1. 55 
1.62 

Crude 
Fiber 

per cent 

5.48 

7.16 

5.65 
8.15 

Nitroge ~ 
free 

Extract 

percent 

15.11 

14.67 

11.05 
16.20 
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TABLE 5.-CORN SILAGE, AVERAGE COMPOSITION, DRY BASIS. 

Ether Crude 
Nitrogen-

fre e 
Description Protein Extract Ash Fiber Extrac t ---- --- ---- --- ----

l. AverAge of different 
per cent per cenT. per cent per cent per cent 

!lnalysis lots of corn 
silage removed from silo in normal years 8.18 3.38 6.3 21. 93 60.48 

II. Corn silage from :Missouri River bottom drou th corn _______ ______________ ______ 10.26 2 . 00 10.20 25.43 52 . 10 
III. Corn silage from upland drouth coru _____ 11.27 2.27 
IV. Silage from Atlas sorghum ______________ 

7.36 26.78 52.32 
6.63 2 . 00 5.68 28.69 57.00 

It will be observed that drouth corn silage II and III, Table 
5, has a higher protein and lower carbohydrate content than nor­
mal corn silage (I). This is the difference one would expect in 
the composition of the young as compared with the more mature 
corn plant which is normally used for silage. 

The Atlas sorgohum used for prepa'ring the above silage (IV) 
was grown in the drouth year of 1934. It made but a small growth 
in the dry season but with the onset of fall rains it began to grow 
vigorously. It was placed in the silo in October and the above 
sample of the resulting silage was taken from lots removed in 
November. The composition of this sorghum silage tends to ap­
proa'ch the composition of normal corn silage as far' as' carbo­
hydrate and protein is concerned, but its percentage of crude fiber 
is distinctly higher. Thus we would infer that it is somewhat 
inferior to normal corn silage from the standpoint of compositioll 
alone. 

Timothy and wheat cut in June when growth has been stopped 
by the drouth was made into silage and used as a drouth feed. 
Composition of timothy and wheat hay and of the silage produced 
from the hay may be compared by observing the data in Table 6. 

TABLE 6.-TIMOTHY AND WHEAT, HAY AND SILAGE. 

Description 

Timothy and wheat hay ______ _ 
Timothy and wheat silage ____ _ 

Protein 

5.76 
4 . 42 

Percentages on the Dr}" Basis 

Ether Crude 
Extract Ash Fiber 
---- ---- ----

1.42 6.62 38.86 
2.09 5.19 43.65 

Nitrogen-
free 

Extract 
----

47.84 
44.65 

The feeding value of timothy hay is not significantly altered 
by mixing with the wheat plant which, though grown to maturity, 
did not produce grain sufficient to \varrant cutting and threshing. 
When made into silage significant amounts of the more readily 
sol uble portions of the mineral matter, protein and carbohydrate 
have been removed and the percentage of crude fiber increased, 
thus lowering its food value. 
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