






















































































































































































































































































































































































































HISTORICAL ADDRESS, TWENTIETH ANNIVERSARY. 2 1 3 

I shall not be pardoned if I fail to notice one other event in 
tha history of the University which is expected to exert a consid­
erable influence upon its future prosperity. I refer to the law 
passed by the last legislature, providing that the Trustees of the 
University shall be elected by the people of the State. As is well 
known, I did not favor the passage of this law. My reason was, 
and is, that I believe it essential to the prosperity of this as a 
State University, that it should be kept absolutely free from the 
turmoil of political complications, and the dangers resulting there­
from. During four sessions of the legislature, I had worked faith­
fully to secure its recognition by all parties as a non- political in­
stitution, and I do believe that a good deal of success had attended 
such efforts. The next general election is bound to be hotly con­
tested. I t will be presidential, gubernatorial, congressional and 
for State officers all together, and the University will be plunged 
into the thickest of the flame. In this opinion I am not singu­
lar. I t was fully sustained by the earnest statements of the Gov­
ernor, of Senator Cullom, Congressman Cannon, the Secretary of 
State, and every other State officer with whom I ever conversed, 
as well as by those who had experienced the workings of such a 
law at the University of Michigan, including President Angell, 
Judge Cooley, the distinguished chairman of the Interstate Rail­
way Commission, the Secretary of the Board of Regents, and sev­
eral of the members of that Board. Nevertheless, as it is the law 
I am bound to accept it, and to hope that it will work bene­
ficially. 

In view of the facts thus briefly presented, it may be claimed, 
in no spirit of boast fulness, but only in honest candor, that in 
respect to these items which may be considered evidences of pros­
perity, to-wit: 

1. The present condition of the University finances; 
2. Its material equipment of lands, books, museums, shops, 

laboratories, etc.; 
3. The number, character, scholarly eminence and well earned 

fame of its instructors; and, 
4. The excellence, thoroughness and completeness of its courses 

of study and the instruction therein—in each and in all of these 
respects, the University never has stood upon a nobler or more 
conspicuous eminence than now. But these results are not mine 
that I should boast of them. Such honor as grows out of this 
state of affairs belongs first to the Board of Trustees of the Uni­
versity. Gentlemen who for years—one during the entire twenty-
one years in which the Board has had an existence—have given 
freely their time, their interest, their wisdom, their best efforts to 
foster the interests of the institution which has been placed under 
their charge. For the kind and considerate attention which they 
have ever given to my suggestions concerning the conduct of this 
enterprise, they have my sincere thanks. For their efforts to ad­
vance the interests of the people of Illinois, centered in this Uni­
versity, thanks are inadequate. 



214 UNIVERSITY OF ILLINOIS. 

Next, great honor belongs to that other body of noble and 
worthy men, the Faculty and instructors of the University. 
Faithful, scholarly, competent, these thirty stand here together as 
one brotherhood, imbued with one single purpose, striving together 
only to show how each may most surely advance the interests of 
the science which he loves, and of the University which he serves. 
"When I came among them, they greeted me with open hands, and 
their kindest aid has ever been cordially afforded me. 

Thirdly, great commendation is due to the young men and 
women who are now students at the University. I think it is ad­
mitted that all fathers and mothers have a right to believe that 
their own children are a little better than the children of any 
other family. But aside from this personal interest, which I am 
sure no one will rebuke, it is right and just for me to say in 
sober earnestness, that no better scholarship, no greater earnest­
ness, no higher fidelity to duty, no more courteous, manly or 
womanly character has ever been shown here within these walls 
than is the every day characteristic of those who are here assem­
bled. I have a right to be, I am proud of my boys and girls. 

Lastly, thanks are freely given to all friends of the University, 
at home and abroad, alumni and others, who have a kind thought 
for its welfare, a kind word in its behalf, a friendly influence to 
extend a knowledge of its usefulness, an honest purpose to stand 
for its defense and to support and strengthen its good name. 
They have all helped to make its prosperity possible. 

And now may our hearts go up in humble thankfulness to the 
Father of all mercies and the God of all grace, acknowledging 
with unaffected gratitude our reliance upon his generous and un­
deserved support. 

Hitherto hath God helped us. 
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UNIVERSITY EXPERIMENTS AND INVESTIGATIONS. 

A DISEASE OF BEOOM-COKN AND SOKGHUM. 

BY T. J. BURRILL, P H . D., PROFESSOR OF BOTANY AND HORTICUL­
TURE. 

Crops of broom-corn and sorghum have, during recent years, 
been much reduced by a peculiar affection of the plants? the 
nature or cause of which has been quite unknown. The two plants 
are believed to be cultural varieties of the same original species 
usually referred to Sorghum vulgar e. I t is not, therefore, strange 
that they should be subject to the same diseases. What follows 
holds good for both, though the conveniences of study caused 
most of the experiments related to be made upon broom-corn. 

DESCRIPTION OF DISEASED PLANTS. 

Sometimes the appearance of injury is noticeable upon young 
plants. They grow very slowly, are slender and yellowish in 
color, and are easily pulled from the ground. The lower leaves 
die, having previously shown discolored (yellow or red, mostly the 
latter) patches on various parts of their surface. Not unfrequently,, 
these conditions prevail in special areas of the field; perhaps sev­
eral acres, not apparently different in composition of soil, condi­
tion of drainage, etc., will have throughout their extent this 
dwarfed and sickly crop, while the rest of the plantation remains 
healthy and vigorous. More often the evidence of disease appears,, 
to a greater or less extent, over the entire field, all, or an exceed­
ingly variable proportion of the plant suffering. Not unfrequently 
stalks four or five feet high can be lifted with ease from the soil, 
the roots being mostly dead and rotten.. 

Upon the aerial parts the conspicuous evidence of disease, aside-
from the smaller size of affected plants, is the red-blotched leaves 
and leaf-sheaths. The latter are particularly spotted at the upper 
portion, just below the ligule. If they are stripped from the 
stalk, the carmine coloration is seen to be conspicuously brilliant 
inside, and often extending over a large area of the interior sur­
face of the sheath. On the leaves themselves the spots are usually 
more numerous along the mid-veins. The stalks themselves are^ 
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usually not locally affected until late in the season, when they too 
«how evidence of the disease by the appearance of red or rusty 
spots. On the "brush" of broom-corn similar discolored patches 
are to be observed, and these directly injure the product. The 
rusty, corroded places may be frequently found oh the brush of 
manufactured brooms. 

The diseased roots also turn red but soon decay, and of course 
lose the bright color. The oldest roots die first, and, as new ones 
are successively emitted from the base of the stem in the order 
commonly occurring in these plants, they in turn become affected 
and perish. This is why the plant yields to so slight a pull, 
while healthy ones resist a vigorous effort. Upon close examina­
tion it is evident that the exterior parts of the roots or cortex is 
the portion in which the disease is resident, the woody fibers of 
the interior remaining for a long time unchanged, except through 
natural decay after the death of the whole root. But the woody 
part is stained from contact with the external layer. 

SUPPOSED CAUSES. 

The injuries now described have been attributed to insects, to 
parasitic fungi, to unfavorable conditions of soil and climate, and 
to constitutional weakness of the plants themselves. The crops 
are not comparatively important ones in the country at large, and 
are usually locally cultivated, so that relatively little attention has 
been given them by scientific investigators. But an account of 
careful studies upon the diseased plants, and upon the insects in­
festing the fields, is given in the Thirteenth Report of the State 
Entomologist of Illinois (1883), by Professor S. A. Forbes. Eefer-
ence is also given here to previous publications. 

The studies mentioned were avowedly unsatisfactory, but find­
ing great numbers of plant lice, of four distinct species, in the 
fields, it was thought that these, or some of them, probably caused 
the mischief. If, however, the injury could be assigned to the 
lice at all, Professor Forbes concluded that the main injury must 
have been done before the time of his examination, and that the 
depredating insects had largely disappeared, for their distribution 
at the time did not correspond with the evidence of damage done. 
He thought the trouble might be due to fungi, and specimens 
were sent me for examination, upon which a negative report was 
made. I am not aware that the disease in question has been 
elsewhere attributed to specified insects. 

In the Prairie Farmer for August, 1884, (Vol. LVI, p. 532), 
I gave a description of a fungus, supposed to be an unnamed 
species of Choeiostroma, found in abundance upon affected leaves 
of broom-corn. This seemed to cause some, at least, of the dam­
ages noted. I t has been observed several times since, and prob­
ably does cause some injury to the crop, but cannot be connected 
in any way with the main disease with which we are now con­
cerned. 
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So far as I am informed, this completes the accounts that have 
been published having reference to the particular and conspicu­
ous injury under discussion. If the references really are complete, 
it is easy to understand that very little has been known upon a 
disease of long standing, and of wasteful effects. 

A MICROBE CONNECTED WITH THE DISEASE. 

In July, 1886, I collected for microscopical examination some 
of the diseased plants, and, upon using higher magnification than 
formerly found numerous bacteria within the affected tissues. An 
assistant in the State Laboratory of Natural History, Mr. Chas. 
Woodworth, was then asked to make special observations and ex­
periments. The results were speedily convincing that a specific 
micro-organism was in some way connected with the disease, and 
apparently as cause. But for some reason still unknown, after 
August 1, 1886, the inoculation experiments undertaken were not 
successful, and, other work pressing, the matter was dropped for 
the time. A pure culture had, however, been made of a Bacillus 
from the affected plants, and the disease had apparently been 
produced by the use of this artificial culture. 

Seeds of broom-corn were planted in the green-house in Febru­
ary, 1887, and April 6th, Mr. M. B. Waite, at the time a senior 
student, commenced experiments upon the young plants from 
material taken from old diseased stalks obtained at the time from 
the fields. This old stock was found to contain great numbers of 
living microbes, similar to those obtained by culture. There were 
also found in the old material many spores of bacilli, recognizable 
by their shape, size, and peculiar optical characteristics. The cul­
tures from this old material were not always pure, but the prevail­
ing organism was a Bacillus, of recognizable peculiarities, and 
evidently the same as that found the year before. This organism 
was easily obtained in a state of purity, by means of plate cul­
tures, and was also found to be pure in several direct transfers 
from the old stock. 

The inoculation experiments upon the young plants were at 
once successful, both from macerations of old material, and from 
the pure cultures of the Bacillus. Checks were made upon the 
same or similar plants by the use of sterilized water, and of 
sterilized fluid, like that in which the cultures were made, viz.: 
beef broth and potato infusion. Studies were prosecuted until the 
first of June, when they were again interrupted to be resumed a 
month later. The gentleman last named continued the work when 
taken up again, but my own attention was more directly given 
to it. 

Without pausing now for the detailed record of experiments, a 
general summary of results is presented. 

U. 1.-15. 
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THE MICROBE DESCRIBED. 

In the described disease of broom-corn and sorghum a specific 
Bacillus is constantly found in the affected tissues, both of the 
roots and of the aerial parts of the plants. Pure cultures of this 
Bacillus may be made in beef broth, and in infusions of potato 
and maize kernels, as well as upon nutrient gelatine and agar agar. 
The best growth takes place at a temperature of about 36° to 37° 
C , but development proceeds more slowly as the temperature is 
reduced to 25° C. Lower temperature has not been tried. In 
potato infusion in a test-tube, inoculated with a minute amount 
of a previous culture, or directly from diseased tissues, and placed 
in an incubator at 36° C, the limpid fluid becomes sensibly turbid 
in twelve hours, and conspicuously so in twenty-four hours. Spores 
begin to be formed at the last named time, provided the amount 
of nutrient material is small. These are produced in a character­
istic and uniform manner, one in the middle of each individual, 
and when the latter are connected in chains the spore-bearing 
segments look like open links. 

In the most active stage of growth—about twelve hours under 
the above conditions—organisms are found almost uniformly in 
pairs. In the preparation for spore-formation, changes take place 
in the protoplasmic contents of the cells, indicated by the action 
of staining agents. During active growth, methyl-violet (dissolved 
in glycerine) stains uniformly and deeply the whole body. When 
spore-formation begins, the central area of each cell is noticeably 
paler. At first this lighter colored portion looks like a pale, in­
distinct, equatorial band or zone, without distinct limitations. 
Gradually the differentiation becomes more pronounced, until one 
sees a cylindrical cell with a dark spot in each end, and a com­
paratively large, central, white area. Sometimes the end spots 
appear like circular dots; but usually they conform to the exter­
nal shape of the cell, and are concave on the sides looking to­
ward each other. These spots grow gradually smaller with the 
maturing spore, but do not wholly disappear until the cell wall 
dissolves and leaves an oblong free spore entirely colorless, except, 
perhaps, at the ends where the violet stains still leaves it mark. 
When still older, this agent does not color the spores at all. Aniline 
red, with carbolic acid, does stain them. The Bacillus averages .7 
u* in transverse diameter, but varies from about .5 u to 1 u. The 
joints (or cells) are short, but run from 1 to 3 u in length—1.5 u 
being most common. When newly divided the segments of a pair 
are oval, but usually the shape is short-cylindrical. As the spores 
form, the sides of the cell bulge outward, so that the outline of 
the whole is elliptical, the ends remaining, however, semi-circular. 
During the period of active growth the organisms have flagellate 
motions; but these are not very rapid, compared with those of 
many other species, neither does the power seem to be long re­
tained. 

* A u is .000,004 inch, or .001 millimeter. 
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On plate cultures the characteristic growth is white or pearl­
like, with peculiarly lobed and fimbriate margins. Gelatine is not 
liquified. In liquids in the incubator, as described, a pellicle 
forms upon the surface within twenty-four hours, but afterwards 
becomes thicker. I t is white, or nearly so, usually polished or 
glazed above with characteristic granules and pits. The growth 
extends upward on the sides of the tube about three millimeters. 
After a time the pellicle becomes brittle, easily breaks up, and 
gradually settles to the bottom as a flocculent precipitate. 

PROPAGATION EXPERIMENTS. 

When a culture fluid, filled with the living and growing microbes, 
is smeared upon the surface of a healthy leaf, either above or 
below, of broom-corn or sorghum, after forty-eight hours minute 
red specks can be seen by the unaided eye. These specks are 
usually thickly dotted over the entire surface to which the appli­
cation was made, but sometimes more abundant over certain areas 
only. By the aid of suitable magnification, it can be readily de­
termined that the minute red specks owe their location to the 
stomates or breathing pores of the leaf. If a leaf is previously 
marked off into checks, say two inches square, and upon alter­
nate blocks is painted a culture fluid containing the Bacillus, while 
the remaining blocks are similarly treated with water or sterile 
culture fluid, the results are very striking and convincing. The 
former become sprinkled throughout with red dots, while the latter 
remain unchanged. At a later time, under favorable conditions 
(not too dry), say four to six days, the leaf becomes irregularly 
blotched, but clearly shows the original checks of diseased and 
healthy areas. 

If a portion of a diseased leaf is slightly flamed, to destroy all 
living organisms on the surface (but not internally heated), then 
slightly cut with a flamed knife and, by bending, broken at the 
place of the cut, an uncontaminated exposure can be made of the 
diseased tissues. A glass pipette, just from the flame, may* now 
be thrust into the newly exposed, reddish substance, and a culture 
started with pretty strong presumptions that whatever growth re­
sults, comes from the infected leaf. In this manner, time after 
time, a pure culture of the specific Bacillus has been secured and 
from these cultures the disease has been again started. Moreover 
the Bacillus has been clearly identified, as for as microscopical 
appearances will do this, in the affected tissues themselves, both 
when the disease occurred spontaneously, that is naturally, and 
when artificially started as described. 

If sections are made of a newly affected leaf, it is again easy to 
demonstrate that the disease starts at the stomates. The guard 
cells themselves may or may not be changed, but the cells next 
the aerial cavity show the initial influence of the disease. From 
the stomates the injuries spread slowly through the cells next to 
them, the originally distinct specks soon coalescing and forming 
continuous blotches. 



220 UNIVERSITY OF ILLINOIS. 

THE INJURIES TO THE PLANTS. 

The cell walls are in nowise injured, so far as can be made out 
by the microscope, except that they are stained throughout with 
red. The first change observed in the cell-contents is a shrinking 
of the protoplasm as when treated with alcohol. I t separates 
from the cell wall and appears rigid, instead of having its normal 
plastic consistence. The chlorophyll granules, if present, lose their 
green color and break up into smaller granules. Shrinking still 
continues, and the mass becomes tinted with red. From this time 
on the, change does not appear to be always the same. Sometimes 
the shrunken mass seems tough, and remains like a lump in the 
middle of the cell. In other cases it breaks up into granular 
debris immersed in water. If starch grains existed at first they are 
decomposed. At length the whole substance passes into what 
seems to be an emulsion of oily matter in water. The spherical 
particles are dark red, and usually exhibit Brownian or molecular 
motion. In certain cells minute starch grains, of uniform size and 
shape, like little double convex lenses, occur in great numbers and 
oscillate rapidly in the cell fluids. They may be easily mistaken 
for microbes; but iodine stains them blue, revealing their nature. 
They have been observed only near the borders of the diseased 
areas within red-stained cells. The surfaces of the walls of the 
cells, from which the contents have disappeared, seem to have a 
granular deposit upon them. Here, again, one needs caution in 
looking for bacteria, as the deposited granules often appear some­
what like them. The liquid itself in the diseased cells is reddish 
in color, and certainly stains the cellulose of the walls beyond the 
area actually penetrated by the microbes. 

No attempts have been made to ascertain the chemical nature 
of the changes which take place either in the plants or the culture 
media; but it is evident from what has been said that the injuries 
are chemical rather than mechanical. The effect is, at least at 
first, purely local. I t seems, however, quite probable that cells 
adjoining the invaded ones sometimes suffer from the absorption 
of the fluid only of the actually diseased parts. It, indeed, may 
be true that the protoplasm, which shrinks into a lump and re­
mains without further change, is killed by the poisoned liquid 
and not by the direct action of the microbes. The latter have 
not been observed in such cells. The red coloring matter is not 
directly elaborated by the organisms, but results from chemical 
decompositions of the cell-contents. The bacteria themselves are 
wThite, and do neither absorb nor excrete the red matter. Culture 
fluids tried remain unstained. 

REMEDIES. 

The question is sure to be asked, and properly too, "What are 
you going to do about i t?" The so-called practical man is apt to 
care nothing for such information as the foregoing. He says, 
'Give us the cure, never mind about the cause." 
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I t is not always easy to say how a formidable enemy can be 
safely met when he can be seen; but it is true that a known foe 
is himself more exposed than one who fights under cover. The 
knowledge of the cause may lead to the cure. At any rate it is 
a rational foundation for further procedure. 

A review of the facts presented certainly suggests some remedial 
measures. The destructive organisms infest any or all parts of 
the plants, and live over winter in the old material. In the 
case of broom-corn there is a large amount of stubble left 
upon the ground. I t has been observed that since the introduc­
tion of the improved riding plows, and their use in turning under 
this old material instead of burning, as necessity formerly re­
quired, the disease has been much more destructive. If successive 
crops of these plants are to be raised on the same ground, un­
doubtedly the thing to do, so far as the disease is concerned, is 
to return to the former practice of burning the old refuse. But 
this will hardly dispose of the roots and underground portions of 
the stems which are infested with the parasites. Rotation of crops 
is much better than trusting to burning, and field practice has 
given excellent demonstration of the utility of this system of 
management. Crops are sometimes injured in the way described 
on land not previously planted with sorghum or broom-corn; but 
the danger is invariably less, and with the further knowledge of 
the operations of the bacteria, perhaps, may be wholly avoided. 
The same microbe does not appear to affect wheat, oats or maize, 
though we must expect to find it on some other members of the 
great grass family, very likely upon certain weeds. 

The most serious damage is done to the roots, and no doubt 
these are far more liable to be infected from organisms already 
in the soil, than from such as might be washed down into fresh 
ground by rains. If the soil, on the other hand, contains great 
numbers of the living microbes, many of these will get into the 
air by the evaporation of water from the infected earth. This 
last has been disputed; but experiments have repeatedly proved 
that bacteria may be carried over in the practice of distilling 
water, as well as disseminated by natural evaporation. Whether 
they ride on tiny droplets, or are simply moved by the aerial cur­
rents produced, we need not pause to inquire. Certain it is, bac­
teria are more plentiful in the air every morning after the evap­
oration of dew. Of course, their own powers of movement are 
useless for such dissemination as we now consider. 

I t is quite possible that special fertilizers may be of service in 
checking the ravages of the disease, but nothing is now known 
upon this subject. The general fertility of the soil does not ap­
pear to enter into the problem, unless it is true that the disease 
is more injurious upon rich land. Sometimes it is worse on lower 
levels, where the soil is usually better. I t seems to be generally 
true, the more luxuriant the growth, the more conspicuous the 
appearance of disease after artificial inoculation. Moist weather 
also seems favorable to the spread and abundant development of 
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the malady. Rains appear to be natural agents in the ordinary 
infections. The leaf-sheaths admit water, and this carrying with 
it the destroying germs, gives the latter access to the tender inner 
surface, protected from the drying winds. During the unusually 
dry weather of the present season, the crops suffered, in the par­
ticular manner under consideration, much less than commonly. 

According to the tenth census of the United States, there were 
produced in 1879, 12,792 lb. of sugar and 28,444,207 gallons of 
molasses from sorghum, and 29,480,160 lbs. of broom-corn. Count­
ing the sugar at five cents per pound, the molasses at thirty-five 
cents per gallon, and the broom-corn at one hundred dollars per 
ton, and estimating the loss from this disease at five per cent, of 
the entire sum—which is believed to be far within the actual 
amount—we have $571,506.00 as an annual tribute laid upon these 
comparatively unimportant crops in our country by the micro­
scopic invaders, belonging to a single company of the mighty host 
which we are just beginning to recognize as warriors and enemies. 
I s it not time that we were opening our eyes and bestirring our­
selves for a determined engagement? Victory ought to be, and 
may be ours. 

ON T H E MOISTURE OF T H E SOIL AND ITS EELATIONS 
TO T I L E DKAINAGE AND TO CULTIVATION. 

BrEPOKTED BY T . F . HUNT, B . S. , ASSISTANT IN AORICULTUEE. 

Throughout the valley of the upper Mississippi during the 
present season there has been a great deficiency in the rainfall. 
The average rainfall in this valley during the past ten years for 
the five growing months—March, April, May, June and July—is 
17.96 inches. This year it was 11.59 inches, leaving a deficiency 
of 5.35 inches, or 36 per cent. The deficiency in central Illinois 
was 6.37 inches—almost exactly the same. The average rainfall 
for the months of June and July is 7.82 inches, while this year it 
was 3.86 inches, making a deficiency of nearly four inches, or 
more than 50 per cent. The deficiency in central Illinois was 4^ 
inches, while in Champaign county the rainfall reported by the 
regular meteorological observer was 5 inches less during June 
and July than the average for those months during ten years in 
central Illinois. 

This great deficiency in the rainfall, together with a high tem­
perature and an excess of sunshine, caused a drouth of unusual 
severity. Empty tiles, stagnant streams, dry wells, parched pas­
tures, meadows yielding but half their usual return, reduced yield 
of the cereals—wheat excepted—the prospect for corn discourag-
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ing, the foliage of large forest trees wilted by the scorching sun, 
and vegetation in general famishing for water, suggested an 
inquiry into the relation of soil moisture to tile drainage and to 
cultivation. 

Ten to fifteen million dollars have been expended in tile drainage 
in Illinois. I t is estimated that tile has been laid in this State 
enough to reach three times around the world. This vast amount 
is increased annually by an outlay of about two million dol­
lars. The quantity of water taxen out of the soil in this way in 
an ordinary season must be prodigious. No doubt is likely to 
arise as to the benefit of this in a wet season. But what about 
its effect in a period of drouth like the preceding? Will the 
amount of moisture be increased or decreased during drouth? 
Surely the interests at stake require that we proceed carefully in 
coming to a conclusion on this subject. 

During this season, it has been possible to raise corn and keep 
it free from weeds with a minimum amount of cultivation. The 
question arises as to what effect cultivation has during drouth. 
Shall we cultivate freely, or shall we cultivate the least possible 
amount necessary to kill weeds? Will cultivated land contain 
more moisture than uucultivated? To determine certain phases 
at least of these inquiries, a series of tests, recorded in the suc­
ceeding pages of this report, was made of the percentage of water 
in soil, both tilled and unfilled—producing different crops under 
different methods of cultivation. 

METHOD OF PROCEDURE. 

An excavation was made a little more than two feet deep, one 
side being made vertical and smooth. By means of a trowel, 
made for the purpose, a block of soil 3 inches square and 12 
inches in vertical length was taken out of this side from top 
downwards. The soil was transferred to a pan and immediately 
weighed. A like prism from the second foot in depth was then 
similarly removed and treated. In all cases duplicate samples were 
taken under like conditions one rod distant. In the table given 
each even numbered sample is a duplicate of the preceding odd 
numbered sample. The unaccented number indicates the first foot, 
or top soil, and the accented number the second foot, or subsoil. 

The samples were thoroughly dried in a hot air bath at 80°-90° 
C. (176°-203° F ) . Samples which were in comparison were dried 
at the same time. Percentages were obtained by dividing loss of 
water by weight of dry soil. 

RESULTS IN DETAIL. 

Nos. 1 and 2 were taken in a cornfield near a line of tile drain. 
The exact distance can not be stated, as the tile could not be pre­
cisely located, but it was not many feet away. The corn was 
drilled, two and three kernels at every 12 inches. I t was begin-
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ning to ripen. The soil—a black loam common to our prairie 
region, over a grayish clay subsoil, commonly called blue clay— 
was rather coarse and lumpy, as though it had been stirred when 
too wet. The ground had been plowed in the spring, having been 
previously in corn, and the corn had been cultivated three times. 
Nos. 3 and 4 were taken in same cornfield—15 rods from tile 
drain at Nos. 1 and 2. Here the stand of corn was not so heavy, 
there being one and two kernels in a hill 16 inches apart, and the 
corn was much greener than at Nos. 1 and 2. The soil had been 
similarly treated and was similar except that it was very fine and 
friable while the subsoil merged into yellow clay. The elevation 
was somewhat higher, sufficient for natural drainage, and would 
ordinarily be expected to be drier. In this test there was found to 
be 2.5 per cent, of water in favor of untiled land. While the amount 
of moisture in the first foot in either case is nearly the same, in 
the second foot there occurred over five per cent, more moisure 
away from the tile drain. How much this result was affected by 
the corn being thicker along the line of tile drain can not be 
stated. Being thicker, more, presumably, would be lost from the 
evaporation of the leaves, while on the other hand, the ground 
being more shaded there would be less evaporation from the sur­
face of the soil. On account of the conformation of the land, in 
a wet time more water would be found along line of tile. The 
nature of the land indicated that the natural drainage of the un­
tiled land was superior to the artificial drainage of tiled land. 

Nos. 5 and 6 were taken in an oat stubble, near a tile drain— 
probably not five feet from the line of tile, and about 20 rods from 
its mouth. The soil was similar to Nos. 1 and 2. Nos. 7 and 8 
were taken in an oat stubble, ten rods from a tile drain and from 
Nos. 5 and (>, but on a somewhat higher elevation. The soil and 
its location wTere similar to Nos. 3 and 4, and they form an ad­
mirable basis of comparison between cultivated corn land and oat 
stubble. In this instance (see table 1) there was more water 
near the tile drain by 2.2 per cent. In the first foot there was 
5.1 per cent, more water near tile, while in second foot 0.4 was 
indicated in favor of untiled land. 

Comparing Nos. 1 and 2 with 5 and 6, oat stubble shows 0.7 
per cent, more water than cultivated corn field. I t is fair to state 
that the sample was taken nearer the mouth of the drain than that 
from corn land. Comparing Nos. 3 and 4 with Nos. 7 and 8 the 
cultivated corn shows 4.1 per cent more water than the oat stubble. 
The first foot contained 3.6 and the second 4.5 per cent, more 
than stubble field The stubble field had ' been exposed to the 
sun 13 days, the length of time since the grain was cut. 

I t has already been noted that the foregoing tests do not form 
a fair basis of comparison between tiled and untiled land because 
the untiled land was on a higher elevation, surface drainage being 
sufficient to make the land tillable. The tile was simply laid 
through low places which required tilling to make tillage practi­
cable in wet seasons. 
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I, therefore, searched for a place where all the conditions should 
be alike, except that one part should be tiled and one untiled; 
where both were formerly equally wet, but where the tile had 
brought one part into a condition that could be cultivated without 
being troubled with excessive moisture in wet seasons, while the 
untiled land was yet troublesome to work in such seasons. I 
found the desired conditions on the farm of Mr. E. O. Chester in 
Champaign. Running almost parallel in a southwesterly direction at 
about 80 rods from each other are two depressions in his land 
which were formerly equally wet. One of these is now tiled and 
in all seasons is in tillable condition, while the untiled land is 
stated by Mr. Chester to be a little troublesome to cultivate in a 
wet season. These depressions both run through the same oat 
stubble field and then pass into broom-corn fields. The soil—com­
mon black prairie loam, was all of the same nature except those 
differences due to moisture and cultivation. 

Here, then, were the desired conditions for a double test of the 
amount of water in tiled and untiled land. Nos. 9 and 10 
were taken in oat stubble in untiled land. The soil was moder­
ately fine and friable, the subsoil running into the grayish or 
blue clay near the bottom of the "second foot. Nos. 11 and 12 
were also taken in oat stubble. No. 11 directly over tile drain and 
No. 12 one rod from tile drain. No. 11 was of like texture through­
out, coarse and lumpy, the grayish clay being mixed with the 
black loam. No. 12 was rather coarse, the top soil being more 
friable than No. 11, while the subsoil broke up into angular lumps. 
No. 11 appeared drier than No. 12. In fact, of the 48 samples I 
took, personally, the two taken at No. 11 appeared the driest. 
However, it was simply an appearance and not the fact. The per 
cents, of water (see table 1) were practically the same, being 14.0 
and 14.4 respectively, while Nos. 9 and 10 had an average of 13.4 
or 0.8 per cent, of water in favor of tiled land. 

Nos. 13 and 14 were taken in a broom-corn field in untiled 
land which was in a fine friable condition, while Nos. 15 and 16 
were from a tiled field of broom-corn, the soil being in condition 
similar to Nos. 13 and 14. The untiled land contained 14.7 per 
cent, while the tiled contained 16.4 per. cent, of water or 1.7 per 
cent, in favor of the latter. 

Comparing Nos. 9 and 10 with Nos. 13 and 14, which were 
taken within four rods of each other, it is found that on untiled 
land the cultivated broom-corn field contained 1.3 per cent, more 
water than oat stubble. Comparing Nos. 11 and 12 arid Nos. 15 
and 16, which were taken within ten rods of each other, it is 
found that on tiled land the broom-corn field contained 2.2 per 
cent, more water than the oat stubble. 

To determine the different percentages of water in land under 
different crops and cultivation, tests were made in a corn-field, a 
blue-grass and timothy pasture, and a clover stubble, all adjacent 
and in other particulars similar. The soil was the ordinary black 
loam running into yellowish clay at bottom of second foot. The 
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pasture was dried up, the blades of grass being dead from the 
drouth. The clover tops were still green, making a feeble growth. 
The corn was fresh and green. The pasture (see table 1) con­
tained 12.3 per cent, and the clover stubble 11.0 per cent, of 
water or 1.3 per cent, in favor of the pasture land. Blue-grass 
and timothy failed to grow in soil containing 9.7 per cent, of 
water in first foot, where the roots get their main supply, while 
-clover remained green, making a feeble growth in soil containing 
but 8.8 per cent, of water in first foot. This is in accordance 
with the prevalent belief that clover can stand drouth better than 
>blue-grass and timothy. 

.Comparing Nos. 23 and 24 with Nos. 17 and 18, the corn land 
is found to contain 42 per cent, more water than clover stubble, 
or comparing with Nos. 21 and 22, 2.9 per cent, more than in 
pasture field. In taking samples an excavation was made 2 ft. 
4 in. deep. An appreciable number of corn roots was found at 
this depth. I t will be noticed that in second foot there is 18.3 
per cent, of water while but 12 per cent, in first foot. These two 
facts,—depth of roots and high percentage of water in second foot 
in cultivated corn field,—indicates why corn is able to withstand 
auch excessive drouth. 

SOILS FROM MARION COUNTY, ILLINOIS. 

I t was thought not at all improbable that different soils might 
.•give very different results. To test this samples of the white soil 
of Southern Illinois were obtained by Mr. Gr. W. McOluer, of the 
University, in Meacham township, Marion county, in corn field, 
•oat stubble, and timber land. The land was not tiled. 

Nos. 25 and 26 (see table 2) were taken in oat stubble from 
-which the oats had been cut six weeks. This soil is a light drab 
clay, almost white, fine and friable, the subsoil being the lighter 
i n color because containing less vegetable matter. Nos. 27 and 28 
were taken in a corn field in which the stand of corn was very 
light, in fact, a practical failure on account of drouth. Soil, 
similar to Nos. 25 and 26. Sample from oat stubble contained an 
average of 8.7 and those from corn field 12.7 per cent, of water or 
four per cent, in favor of soil in corn field. In this test the in­
creased amount of water would seem to be owing to cultivation, 
<as the corn stood so thinly and was so small as to cast but 
little shade, 

Comparing Nos. 25 and 26 with Nos. 5, 6, 7, 8, 9, 10, 11, and 
12 it is found that stubble land in Champaign county contained 
4.3 per cent, more water than in Marion county; and, again, com­
paring Nos. 27 and 28 with Nos. 1, 2, 3, 4, 13, 14 15, 16, 23, and 
24, it is found that the corn and broom-corn land in Champaign 
county contained 2.1 per cent, more water than the corn field in 
Marion county. There was more difference between the unculti­
vated than the cultivated land. 
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Nos. 29 and HO were taken in timber, consisting mostly of post 
oak and hickory. The soil was similar to Nos. 25 to 28, except 
more tough impervious clay in- second foot. There was a little 
smaller percentage of water in first foot than was found in corn 
field and a little more than in oat stubble. In second foot there 
was a surprising percentage of water, there being 21.5, while there 
was but 10.2 in oat stubble, and 14.5 in corn field. 

SOIL FROM WARSAW, HANCOCK COUNTY, ILLINOIS. 

Through the kindness of Mr. A. C. Hammond, Secretary of the 
Illinois Horticultural Society, Warsaw, Hancock county, I was 
enabled to make farther tests of water in soil under varying con­
ditions. 

Nos. 31 and 32 (see table 3) were taken in Mr. Hammond's 
orchard, the soil being a dark clayey loam, somewhat peculiar to 
that region. A crop of rye was plowed under about the first of 
June, as well as the previous year; the land was plowed once after­
ward and harrowed several times. Nos. 33 and 34 were taken in 
a new meadow 15 rods from where samples were taken in orchard, 
the soil being similar. The soil in the orchard contained 24.6 per 
cent, of water, while that in the meadow contained 12.1 per cent., 
or about twice as much in the orchard as in the meadow. 
In regard to this Mr. Hammond writes: "This work has been a 
great surprise to me. In my own orchard there was no dividing 
line between the dry and moist earth but moisture extended to 
depth dug, while in every other instance the top was moist two 
or three inches, caused by late rains and the rest of the way down 
it was hard and dry." 

Nos. 35 and 36 were taken from potato field of J. F. Johnson 
on the bluff (Loess soil) overlooking the Mississippi. The soil 
had received no cultivation, except digging the potatoes, since June 
1st. Nos. 37 and 38 were taken on similar soil from a wheat stub­
ble field 100 feet distant. The potato field contained 8.0 per cent, 
of water, the wheat stubble, 9.0 per cent., or one per cent, more 
water in uncultivated fields. The cultivation was not at the right 
time or of the proper kind to check evaporation in time of drouth. 

Nos. 39 and 40 were taken in corn field six feet from tile drain. 
Nos. 41 and 42 were taken 100 feet distant. The land was almost 
flat, the last mentioned samples being taken possibly six inches 
higher than those near the tile drain. The soil was a clay loam 
very similar throughout. I t will be noticed that there is a differ­
ence of 5.6 per cent, of water between Nos. 39 and 40. In regard 
to this Mr. Hammond writes: "In digging these holes No. 39 
seemed to be drier than No. 40 and the weight shows less moisture, 
but I could see no local reason why it should be so." Of course, 
this difference between duplicates destroys in large measure the 
value of the results. The samples, however, near tile drain (see 
table 5) were found to contain on an average 2.1 per cent, more 
water than those 100 feet from tile drain. 
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In all the comparisons between cultivated and uncultivated soil 
there existed certain conditions, the effect of which could not be 
determined. An oat stubble had been exposed a greater or less 
time to the direct rays of the sun. The stubble may be a pro­
tection. How much, is unknown. The corn field was shaded by 
the growing corn, but the latter was rapidly evaporating large 
quantities of water from its leaves/ the amount of which can be 
only vaguely estimated. The oat stubble evaporated practically 
none. 

EAETH IN CANS. 

To eliminate these sources of error, I had two cans made, 12 
inches deep and 6 inches in diameter, with an air tight receptacle 
at the bottom to receive water. Each was rilled with the same 
kind of soil, containing 143 per cent, of water. (See Table 7.) 
Both were filled with soil, firmly pressed, to within two inches of 
top, the amount of soil used differing by only three ounces. One 
can was filled to top with soil firmly pressed and the other filled 
with loose soil, the latter to be cultivated. To each was added 
two pounds of water, one pound being poured on the surface of 
each and the other placed in the receptacle at bottom. Each were 
then placed in sun and each lost at end of three days (see Table 7) 
8 oz. of water. The surface of the one was then cultivated 1^ 
inches deep daily. At end of seven days the cultivated soil had 
lost 5 oz. and the uncultivated 9J oz. of water. The water saved 
during a week on an acre of land by cultivation would be 30 tons, 
or would be equal to about one-fourth of an inch of rainfall. 

LOSS OF WATEE BY DEYING IN AIE. 

Sixteen samples of soil (Nos. 1 to 8, Table 1) containing an 
average of 14.3 per cent, of water were put into pans having an 
exposed surface of three-fourths of a square foot and a depth of 
one inch. They were exposed in a still room to the direct rays 
of the sun, the temperature of the room averaging at mid-day 
about 90° F. The average loss of water in two days was 6 11-16 
oz. or 8.4 per cent, of the weight of dry soil and 58.7 the total 
amount of water contained. This gives some idea of the amount 
of water that must be raised by capillary attraction, during a 
drouth, in order to keep soil in moist condition. 

Two pounds of water were applied to each of 4 samples of dry 
soil weighing 5 pounds each and the surplus water allowed to 
drain away. At the end of eight hours, drainage ceased and there 
remained from 46.8 to 52.0 per cent, of water with an average of 
49. 3 per cent. A saturated soil may contain, therefore, about 
half its weight in water. 

SUMMAEY. 

Eighty samples of soil, forty from the first foot in depth and 
forty from the second, taken in Champaign, Marion, and Hancock 
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counties between August 1 and 19, 1887, gave an average of 13.2 
per cent, of water. This in two feet of soil is equal to four inches 
of rainfall or 110,000 gallons of water per acre, which is about 
equal to the average monthly rainfall in this region and is over 
four times the rainfall in Champaign county during the two months 
previous to making the tests, as reported by the observer for the 
Illinois State Weather Service. 

Forty-four samples taken in Champaign county gave an average 
of 13.5 per cent, of water, which is a little more than one-fourth 
the amount contained by a thoroughly saturated soil. Twenty-two 
samples of the first foot contained on an average 12.0 per cent, 
and a like number of the second foot 15.0 per cent, of water. 
The lowest per cent, of water found in the first foot of soil was 
8.5. I t was found in two instances, one in an oat stubble and one 
in a clover stubble. The clover was green and growing, while 
blue grass and timothy on adjacent soil containing an average of 
9.7 per cent, of water was parched. The highest per cent, in first 
foot, 16.0, was found in a broom-corn field in two instances, in 
one instance tiled and one untiled. Twelve per cent, was the 
lowest found in the second foot, being in an oat stubble, and 18.4 
the highest, being in a corn field. 

Comparing the average of 40 samples taken on tiled and untiled 
land, which are in some measure comparable, there was found to 
be in two feet of tiled soil 14.1 per cent, of water, and 13.2 in un­
tiled land. In the first foot, 13.6 in tiled and 11.3 in untiled; in 
the second foot, 14.5 in tiled and 15.0 in untiled. Comparing Nos. 
9 to 16 (see Table 1), which for reasons before given are the only 
samples strictly comparable as to tiled and untiled land, there was 
found in two feet of soil 15.3 per cent, of water in tiled, and 14.0 
in untiled land; in first foot, 14.4 in tiled and 13.3 in untiled; in 
second foot, 16.2 in tiled and 14.8 in untiled. 

On the whole, it may be said, that no striking difference was 
found in the amount of water in tiled and untiled land. The dif­
ference in all probability amounts practically to nothing, but such 
as it is, it is in favor of tiled land. There need be no fear, there­
fore, that the laying of tile, which has been pushed forward with 
such enterprise and good judgment by the Illinois farmer, in the 
last ten years, will ever prove anything but a benefit, and he may 
keep on laying it at the rate 12,000 miles annually wTith the per­
fect assurance that he will get abundant returns for the capital 
invested. On the other hand, the increased yield of crops claimed 
to be produced on tiled land during drouth must be explained on 
other grounds than the increased percentage of moisture. 

Fifty-six samples of soil taken in fields growing cultivated and 
uncultivated crops, show somewhat more moisture in soil growing 
cultivated than in that growing uncultivated crops. In two feet 
deep there was an average of 13.6 per cent, in the soil in cultivated 
crops and 11.6 per cent, in that in uncultivated crops; in first foot 
12.0 vs. 10.3, and in second foot 15.0 vs. 12.8 per cent, respec­
tively. 
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In an artificial test of cultivated and uncultivated fallow land, 
the uncultivated was found to lose nearly twice as much moisture 
as the cultivated land. The excess of water lost in uncultivated 
land in one week was equal to a rainfall of one-fourth inch. 

TABLE I.—Samples taken from farms of the University of Illinois, 
and of E. O. Chester, Champaign County, Illinois. 

L O C A T I O N . 

U n i v e r s i t y f a rm—corn field nea r t i l e d r a i n , 
A u g . 1, 1887 

Univers i ty f a r m — c o r n field 15 r o d s f rom t i l e 
d r a i n , A u g . 2,1887 

U n i v e r s i t y fa rm—oat s tubb le n e a r t i l e d r a in , 
A u g . 2,1887 

U n i v e r s i t y fa rm—oat s tubb le 10 r o d s f r o m 
t i l e d r a in , A u g . 2,1887 

E . 0 . Ches t e r ' s fa rm—oat s t u b b l e , n o t t i l ed , 
A u g 6, 1887 

E . 0 . C h e s t e r ' s f a rm—oat s t u b b l e , t i led , A u g . 
6,1887 

E . 0 . C h e s t e r ' s f a rm—broom-corn field, n o t 
t i led , A u g . 6,1887 

E . 0 . C h e s t e r ' s f a rm—broom-corn field,tiled, 
A u g . 6,1887 

U n i v e r s i t y fa rm—clover s tubb le , A u g . 10, 
1887 

U n i v e r s i t y f a r m — p a s t u r e , A u g . 10,1887 

JN u
m

b
e
r 

1 
1' 
2 
2' 

3 
8' 
4 
4' 

5 
5' 
6 
6' 

7 
7' 
8 
8' 

9 
9' 

10 
10' 

11 
11' 
12 
12' 

13 
13' 
14 
14' 

15 
15' 
16 
16' 

17 
17' 
18 
18' 

21 
21 
22 
22' 

W
e
ig

h
t o

f 
s
o
il-

o
u

n
c
e
s 

88 
90.5 
93 

111.5 

84.5 
95 
71.5 
91.5 

104.5 
97 

115.5 
98 

76.5 
78 
69.5 
77 

75.5 
71.5 
79.5 
82.5 

96.5 
84.5 
86 
81.5 

83 
90.5 
77 
88.5 

80 
93 
85.5 
96 

73 
70.5 
89.5 
63 

74.5 
76 
78 
72 

W
eig

h
t 

after 
d

ry
in

g
-

o
u

n
ces 

78 
80 
83 
99.5 

75 
80.5 
64 
77.5 

91.5 
85 

102 
87.5 

70.5 
69 
64 
67.5 

67.5 
62.5 
70 
72.5 

85.5 
73 
76 
71 

71.5 
78.5 
69 
76.5 

69 
79.5 
74 
82 

67 
62.5 
82.5 
55.5 

68.5 
66.5 
70.5 
62.5 

L
o
ss o

f 
w

ater—
 

o
u

n
ces 

10 
10.5 
10 
12.5 

9.5 
14.5 

7.5 
14 

13 
12 
13.5 
10.5 

6 
9 
5.5 
9.5 

8 
9 
9.5 

10 

11 
11.5 
10 
10.5 

11.5 
12 

8 
12 

11 
13.5 
11.5 
14 

6 
8 
7 
7.5 

6 
9.5 
7.5 
9.5 

P
er 

cen
t, o

f 

12.8 
13.1 
12.0 
12.6 

12.7 
18.0 
11.7 
18.0 

14.2 
14.1 
13.2 
12.0 

8.5 
13.0 

8.6 
14.0 

11.8 
14.4 
13.6 
13.8 

12.9 
15.8 
13.2 
14.8 

16.0 
15.2 
11.6 
15.8 

16.0 
17.0 
15.5 
17.1 

9.0 
12.8 
8.5 

13.6 

8.8 
14.3 
10.6 
15.2 

P
er 

c
e
n

t, 
to

 
d
e
p
th

 o
f 

2
 

13.0 

12.3 

15.4 

14.9 

14.2 

12.6 

10.8 

11.3 

13.1 

13.7 

14.4 

14.0 

15.6 

13.7 

16.5 

16.3 

10.9 

11.1 

11.6 

12.9 

A
v

erag
e 

p
er 

12 .7 

15.2 

13.4 

11.1 

13.4 

14.2 

14.7 

16.4 

11.0 

12.3 
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Table I.—Continued. 

L O C A T I O N . 

U n i v e r s i t y f a r m — c o r n field, A u g . 10,1887 

3 um
ber 

• 
23 
23' 
24 
24' 

W
eight c 
so

il-
ounces 

: >-*».. 

73.5 
74.5 
72 
81.5 

W
eight a 
drying-
ounces 

• 1 £? 

66.5 
62.5 
63.5 
69.5 

t-1' oss of 
w

ater-
ounces 

7 
11.5 
8.5 

12.5 

hi er 
cent 

w
ater. 

• H» 

10.5 
18.4 
13.4 
18.1 

hd er 
cent 

depth ( 
feet... 

• too 

14.5 

15.8 

> verage 
cent .. 

. v 
• a> • <-i 

15.2: 

TABLE II—Samples taken from Marion County, Illinois. 

Loca t ion . 

Oat s tubb le—Aug. 14,1887 

Cornfield —Aug. 14 

T i m b e r — A u g . 14 

N
u

m
b

er 

25 
25' 
26 
26' 

27 
27' 
28 
28' 

29 
29' 
30 
30' 

, W
eight of 
so

il-
ounces 

84 
82 
74.5 
80 

70.5 
93.5 
74.5 
87.5 

81 
84 
82 
85.5 

W
eight after 
drying—

 
o

u
n

ces.... 

78 
75 
70 
72 

63 
81 
68 
77 

75.5 
14 

6.5 
16 

L
oss of 
w

ater—
 

ounces 
... 

6 
7 
4.5 
8 

7.5 
12.5 
6.5 

10.5 

5.5 
14 
6.5 

16 

Per 
cent, o

f 

7.7 
9.3 
6.4 

11.1 

11.9 
15.4 

9.6 
13.6 

7.3 
20.0 
8.6 

23 

Per 
cent 

to
 

depth o
f 2

 

8.5 

8.8 

13.7 

11.6 

13.7 

15.8 

A
verage p

er 

8.7 

12.7 

14.8 

TABLE III—Samples taken from Warsaw, Hancock County, Illinois., 

Loca t ion . 

Cu l t iva ted o rcha rd—Aug. 17,1887 

P o t a t o field—Aug. 1 8 . . 

2 um
ber 

31 
31' 
32 
32' 

33 
33' 
34 
34' 

35 
36' 
36 
36' 

3 reight o 
soil—

 
ounces 

: H » ' 

89 
93.5 
88 
92 

79.5 
82.5 
77 
81 .5 . 

82.5 
83.5 
82 
84 

£j reight a 
drying-
ounces 

: 1 2 
CD 

70 
74 
72 
75.5 

72 
73 
69 
72 

77 
76 
76.5 
78 

t-1 

O
S8 

O
f 

w
ater-

ounces 

19 
19.5 
16 
17 

7.5 
9.5 
8 
9.5 

5.5 
7.5 
5.5 
6 

•tf er 
cent 

w
ater. 

• o 

27.0 
26.3 
22.2 
22.5 

10.4 
13.0 
11.6 
13.2 

7.1 
9.9 
7.2 
7.7 

•d er 
cent 

depth 
feet... 

• w o 

26.7 

22.4 

11.7 

12.4 

8.5 

7.5 

>r\ verage 
cent .. 

: v 

: ° 
24.6, 

12 .1 

8.0' 
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TABLE 5.—Comparison of percentage of Water in Tiled and Un­
tiled Soil. 

Number and cultivation. 

Tiled. 

Avg. 

Untiled. 

Avg. 

Percentage of water in first foot. 

Corn, 1, 2, 3 and 4 
Oat stubble, 5, 6, 7 and 8 
Broom corn, 13,14,15 and 16 
Oat stubble, 9,10,11 and 12 
Corn, 39, 40, 41 and 42 

Average 

12.8 
14.2 
16.0 
12.9 
9.3 

13.0 

12.0 
13.2 
15.5 
13.2 
17.1 

14.2 

12.4 
13.7 ! 
15.8 
13.1 
13.2 

13.6 

12.7 
8.5 

16.0 
11.8 
9.4 

11.7 

11.7 
8.6 

11.6 
13.6 
9.2 

10.9 

12.2 
8.6 

14.8 
12.7 
9.3 

11.3 

Percentage of water in second foot. 

Corn, 1, 2. 3 and 4 
Oat stubble, 5, 6, 7, and 8 
Broom corn, 13,14,15 and 16 
Oat stubble, 9,10,11 and 12 
Corn, 39, 40, 41 and 42 

Average 

13.1 
14.1 
17.0 
15.8 
12.4 

14.5 

12.6 
12.0 
17.1 
14.8 
15.8 

14.5 

12.9 
13.1 
17.1 
15.3 
14.1 

14.5 

18.0 
13.0 
15.2 
14.4 
13.4 

14.8 

18.0 
14.0 
15.8 
13.8 
14.1 

15.1 

18.0 
13.5 
15.5 
14.1 
13.8 

15.0 
• 

Percentage of water in two 

Corn, 1, 2, 3 and 4 
Oat stubble, 5, 6, 7 and 8 
Broom corn, 13,14, 15 and 16 
Oat stubble, 9.10,11 and 12 
Corn, 39, 40, 41 and 42 

Average 

13.0 
14.2 
16.5 
14.4 
10,9 

13.8 

12.3 
12.6 
16.3 
14.0 
16.5 

14.3 

feet. 

12.7 
13.4 
16.4 i 
14.2 
13.7 

14.1 

15.4 
10.8 
15.6 
13.1 
11.4 

13.3 

14.9 
11.3 
13.7 
13.7 
11.7 

13.1 

15.2 
11.1 
14.7 
13.4 
11.6 

13.2 

TABBE 6.—Comparison of percentage of Water in Cultivated and 
Uncultivated Soil. 

Numbers. 

Cultivated. 

Avg. 

Uncultivated. 

Avg. 

Percentage of water in first foot. 

1, 2, 5 and 6 
3, 4, 7 and 8 
15,16,11 and 12 
13. 14, 9and 10 
23, 24. 17 and 18 
25, 26, 27 and 28 
35, 36, 37 and 38 

Average 

12.8 
12.7 
16.0 
16.0 
10.5 
11.9 
7.1 

12.4 

12.0 
11.7 
15.5 
11.6 
13.4 
9.6 
7.2 

11.6 

12.4 
12.2 
15.8 
13.8 
11.7 
10.8 
7.2 

12.0 

14.2 
8.5 

12.9 
11.8 
9.0 
7.7 
7.5 

10.2 

13.2 
8.6 

13.2 
13.6 
8.5 
6.4 
8.5 

10.3 

13.7 
8.6 

13.1 
12.7 
8.8 
7.1 
8.0 

10.3 

U. I . - 1 6 
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Table 6.— Concluded. 

Numbers. 

Cultivated. 

Avg. 

Uncultivated. 

Avg. 

Percentage of water in second foot. 

1, 2, 5 and 6 
3,4,7 and 8 
15, 16,11 and 12 
13, 14, 9 and 10 
23, 24,17 and 18 
25,26. 27 and 28 
35, 36, 37 and 38 

Average 

13.1 
18.0 
17.0 
15.2 
18.4 
15.4 
9.9 

15.3 

12.6 
18.0 
17.1 
15.8 
18.1 
13.6 
7.7 , 

14.r 

12.9 
18.0 
17.1 
15.5 
18.3 
14.5 
8.8 

15.0 

14.1 
13.0 
15.8 
14.4 
12.8 • 
9.3 

10.5 

12.8 

12.0 
14.0 
14.8 
13.8 
13.6 
11.1 
9.5 

12.7 

13.1 
13.5 
15.a 
14.1 
13.2 
10.2 
10.0 

12.8 

Percentage of water in two feet. 

1, 2, 5 and 6 
3,4, 7and8 
15,16,11 and 12 
13, 14.9 and 10 
23, 24,17 and 18 
27, 28, 25 and 26 
35, 36,37 and 38 

Average 

13.0 
15.4 
16.5 
15.6 
14.5 
13.7 
8.5 

13.9 

12.3 
14.9 
16.3 
13.7 
15.8 
11.6 
7.5 

13.2 

12.7 
15.2 
16.4 
14.7 
15.2 
12.7 
8.0 

13.6 

14.2 
10.8 
14.4 
13.1 
10.9 
8.5 
9.0 

11.6 

12.6 
11.3 
14.0 
13.7 
11.1 
8.8 
9.0 

11.5 

13.4 
11.1 
14.2 
13.4 
11.0 
8.7 
9.0 

11.6 

TABLE 7.—Cultivated and Uncultivated Soil. 

Designations and Dates. 

Weight of can 
Weight 10 inches soil 
Weight 12 inches soil 
Water added 
Gross weight 
September 5th, 7:30 a. m 

" 6th, 12:30 p. m 

" 7th, 1:30 p . m 
' ' 8th, 1:00 p. m 
" 9th, 1:00 p . m 

10th, 1:00 p. m 

" 12th, 12:30 p. m 
'« 13th, 1:00 p . m 

Cultivated. 

Weights. 

B>. 
1 

11 
13 
2 

17 
17 
17 

17 
17 
17 
17 
17 
17 
17 

oz . 
14.5 
11.5 
13.5 
0 

12 
6.5 
4 

2.5 
1.5 
1 

.5 
12 
11 
10.5 

W a t e r l o s t . 

oz. 

5.5 
8 

1.5 
2.5 
3 
3.5 

4.5 
5 

Uncu l t i va t ed . 

W e i g h t s . 

fl>. 
2 

11 
14 
2 

18 
18 
17 

17 
17 
17 
17 
18 
18 
18 

oz . 
0 

14.5 
6 
0 
6 

.5 
14 

13 
9 
8.5 
7.5 
6 
4.5 
3 

Water lost. 

oz. 

5.5 
8 

1 
5 
5.5 
6.5 

8 
9.5 

Remarks. 

14.3 per cent, water { 
in soil when weighed, f 

2 ft>=16.5per cent. 
Placed in sun Sept. 3, I 

9:30 a .m . f 

Cultivated soil daily 1 
from Sept. 6 to 12. f 

Water added. 
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TABLE 8—Loss of Water by Air Drying. 

No. 

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

Avers 

Weight 
of soil. 

oz. 
88 
90.5 
93 

111.5 
84.5 
95 
71.5 
91.5 

104.5 
97 

115.5 
98 
76.5 
78 
69.5 
77 

ige 

Average per cent, oi 

Weight of 
dry soil. 

oz. 
78 
80 
83 
99.5 
75 
80.5 
64 
77.5 
91.5 
85 

102 
87.5 
70.5 
69 
64 
67.5 

79.7 

I loss 

Per cent. 
water in soil. 

12.8 
13.1 
12.0 
12.6 
12.7 
18.0 
11.7 
18.0 
14.2 
14.1 
13.2 
12.0 
8.5 

13.0 
8.6 

14.0 

14.3 

Amount lost from three-quarters sq. ft. surface. 

Two days. 

oz. 
6 
6 
5.5 
7 
6 
8.5 
5.5 
8 
9 
8.5 
8.5 
8 
4 
6 
4 
6.5 

6.69 

8.4 

Three days. 

oz. 
6.5 
7 
6 
7.5 
6.5 

10 
6 
9.5 
9.5 
9 
9 
8.5 
4.5 
6.5 
4.5 
7 

7.34 

9.2 

Four days. 

oz. 
7.5 
8 
7 
9 
7.5 

11 
6.5 

10.5 
10.5 
10 
10 
8.5 
4.5 
7 
5 
8 

8.16 

10.2 

Five days, 

oz. 
7.5 
8 
7 
9.5 
7.5. 

11.5 
1 6.5 

11.5 
10.5 
10 
10.5 
9 
5 
7.5 
5 
8.5 

8.46 

10.6 
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lEXPEEIMENTS IN F E E D I N G PIGS, W I N T E E OF 1886-7. 

REPORTED BY T. F. HUNT, B. S., ASSISTANT IN AGRICULTURE. 

EXPERIMENT NO. 1. 

Feeding experiments were begun to determine the food value of 
skim-milk as compared with corn meal, and the value of shelled 
corn as compared with corn meal. 

For this purpose six Poland-China barrows about 7 months old 
and varying in weight from 160 to 204 pounds were divided into 
three lots, so arranged that the variations in the lots were as small 
as possible, the greatest variation between any two lots being sev­
enteen pounds. 

The lots were known as A, B, and C. For three weeks Lot A 
was fed as much shelled corn as it would eat. Lot B was fed like 
Lot A, except that the corn was made into a coarse meal; Lot C 
like Lot B, with the addition of a fixed ration of skim-milk, as 
large as experience showed they would drink without waste. All 
had water. 

In order to determine that the result obtained by the addition 
of skim-milk was not due to individual differences in the pigs, at 
the end of three weeks, the skim-milk was given to Lot B instead 
of Lot C, the food of Lot A remaining the same, and the feeding 
was continued three weeks longer. 

THE VALUE OE SKIM-MILK. 

Lot B (see tables 2 and 3) ate in three weeks, 251 pounds of 
corn meal, equivalent to four and one-half bushels of shelled corn, 
or three-fourths of a bushel per pig a week and gained 60.5 pounds; 
or it required 4.15 pounds of corn meal to produce one pound of 
increase. Lot C consumed 243 pounds of corn meal and 414 pounds 
of skim-milk and gained 88.5 pounds. 

According to the amount required to produce a pound of in­
crease in Lot B, 243 pounds of corn meal would produce 58.5 
pounds of increase, leaving 30 pounds produced through the in­
fluence of the 414 pounds of skim-milk. I t required, therefore, 
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13.8 pounds of skim-milk, when fed in connection with corn meal 
in the ratio of one pound of corn meal to 1.7 pounds of skim-milk 
to produce one pound of increase. In other words, for every 13.8 
pounds of skim-milk consumed, one pound of increase was pro­
duced over what would have been with corn meal alone. Thus, 
3.3 pounds of skim-milk were equivalent to one pound of corn 
meal. 

During the time the experiment was being conducted corn was 
worth twenty-eight cents# per bushel at Champaign. Including the 
cost of grinding, corn meal was worth 57 cents per hundred weight. 
Skim-milk was therefore worth seventeen cents per hundred weight 
as a food to be fed with corn meal to fattening hogs under the 
conditions enumerated. The reversal of the trial at the end of 
three weeks and its continuance for a like period plainly indicated 
that the gain was not due to individual differences, although no 
exact statement can be made for the last period on account of 
their previous dissimilar conditions of diet. 

Professor Henry found at the Wisconsin Agricultural Experi­
ment Station (Bui. No. 1, 1883), that when skim-milk was fed 
alone it required 19 pounds to produce one pound of increase, and 
that 4 pounds of corn meal, when soaked in water and allowed to 
become slightly sour, produced the same results. Thus 4.75 pounds 
of skim-milk were equal to one pound of corn meal, which .would 
make the skim-milk worth, rating corn meal at 57 cents per hun­
dred pounds, twelve cents per hundred pounds. 

In a series of five experiments with varying proportions of corn 
meal and skim-milk, Professor Henry found the following results; 

Pounds of milk for one pound of increase 
Pounds of milk = one pound of corn meal 
Value of milk per cwt. when corn meal is worth 57 cents 

per cwt ; 
Katio of corn meal to skim-milk 

1 

9.2 
1.84 

$ .31 
1: 5.2 

2 

11.7 
2.34 

$ .24 
1:10.6 

3 

5.5 
1.10 

$ .52 
1: 1.6 

4 

14.0 
2.80 

$ .20 
1: 1.5 

21.0 
4.20 

.14 
: 10.0 

His average value for skim-milk was higher than that obtained 
by us. His maximum valuation, rating corn meal as stated above,, 
was fifty-two cents; minimum, twelve cents; average about twenty-
eight cents per hundred weight. This was in part due to the fact 
that a larger quantity of corn meal (5.0 instead of 4.15 pounds) 
was required to produce one pound of increase. I t required on 
an average 12.70 pounds of skim-milk to produce one pound of in­
crease against 13.6 pounds in our experiment. In the trials by 
Professor Henry the best result was obtained with corn meal and 
skim-milk in the ratio of one to 1.6 pounds, nearly identical with 
that used in our experiment. In the latter case the corn meal was 
fed dry; in the former soaked with water and allowed to become 
slightly sour. 

In a trial made at the Massachusetts Agricultural Experiment 
Station with three pigs, it was found that with corn meal and skim-
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milk, mixed in the ratio of one to 11.7, it required 2.35 of dry 
matter to make one pound of increase, while, in our experiment, 
with a ratio of one to 1.7, it required 2.8 pounds. A comparative 
trial was not made, but assuming 5 pounds of corn meal to be 
necessary to produce one pound of increase, it required 17.7 pounds 
of skim-milk to produce a like result. 

From the above considerations, it appears that under favorable 
conditions, it requires 10 to 15 pounds of skim milk to produce one 
pound of increase; that from 2.5 to 3.5 pounds of skim-milk are 
equivalent to one pound of corn meal; that the best results are ob­
tained when the amount of milk is not large relative to the corn 
meal, say one pound of meal to two pounds of milk; and that 
when the price of corn is thirty cents or less per bushel, skim-
milk can not be economically fed to fattening hogs, except where 
it is a waste product which can not be utilized in feeding young 
animals. 

SHELLED CORN COMPARED WITH CORN MEAL. 

During a period of three week the pigs of Lot A ate (see Tables 
2 and 3) 271 pounds, or nearly fi re bushels, of shelled corn, being 
forty-five pounds for each pig per week, and gained 74.5 pounds; 
or it required 3.64 pounds of shelled corn to produce one pound 
of increase. As already stated 4.15 pounds of corn meal were 
required to produce the same result, or .51 pounds more corn meal 
than shelled corn to produce one pound of increase. One bushel 
of whole shelled corn produced 15.4 pounds of increase. When 
made into coarse meal and fed dry it produced but 13.5 pounds. 
The pigs fed on shelled corn, not only gained more (see Tables 
2, 3 and 4) in proportion to the amount eaten, but they ate more, 
and therefore gained more absolutely, as well as relatively. 

The fact of their eating more, and apparently, of an ability to 
eat more shelled corn than corn meal, is a possible explanation of 
their better relative gain. A smaller proportion of the food eaten 
was necessary to supply the waste of the system. 

NUTRITIVE RATIO. 

By reducing the amount of corn and corn meal 15 per cent., the 
per cent, of water found in a sample analyzed for the purpose, 
and by estimating 10 per cent, for the solids contained in the skim-
milk, it is found, as shown in Table 5 that, with corn meal having 
a nutritive ratio of 1:8, it required 3.52 pounds of solids to pro­
duce one pound of increase; while with corn meal and skim-milk, 
having a nutritive ratio of 1:5, it required 2.8 pounds to produce 
one pound of increase, or .7 of a pound less in the latter case. 

If the difference in the effect of the foods is in their respective 
proportions of proteids, fats, and carbohydrates, or nutritive ratio, 
it appears, so far as this experiment goes, that a food with a nu­
tritive ratio of 1:5 is better for hogs than one of 1:8, leaving out 



F E E D I N G PIGS . 239 

the question of economy. I t must be remembered, however, that 
digestibility is a very important quality in foods. I t is presuma­
ble that the solids of milk are more digestible than the solids of 
corn meal. 

Another important element is the amount eaten in a given time. 
When milk was fed with corn meal more solids were consumed 
daily than when corn meal was fed alone. More food was avail­
able, therefore, to produce increase. Hence palatability becomes 
important by increasing 'the amount an animal will consume in a 
given time. 

TABLE 1.— Weight at beginning of each week; gain per week, and 
for periods of three weeks, and six weeks, for each pig as 
numbered. 

N o v e m b e r 22 
N o v e m b e r 29 ' 
D e c e m b e r 6 
D e c e m b e r 13 
T h r e e w e e k s 
D e c e m b e r 20 
December 27 
• January 4 
T h r e e w e e k s 
S ix weeks 

N o . 51. 

3 
CD 

• 

204 
220 
231.5 
246 

252.5 
264 
265 

16 
11.5 
14.5 
42 

6.5 
11.5 

1 
19 
61 

N o . 54. 

2 
OTQ* 

160 
168 
180.5 
192.5 

200 
208 
209 

p ' 

8 
12.5 
12 
32.5 
7.5 
8 
1 

16.5 
49 

N o . 56. 

CD 

180 
192.5 
197 
207 

215 
222 
229 

Q 
So 

5" 

12.5 
4.5 

10 
27 
8 
7 
7 

22 
49 

N o . 55. 

3 
CD 

crq' 

192 
205 
211.5 
225.2 

234.5 
243.5 
249 

P" 

13 
6.5 

14 
33.5 

9 
9 
5.5 

23 
57 

N o . 52. 

I 
QTQ' 
P ' 

: 

179 
199.5 
207 
215.5 

216.5 
222.5 
222.5 

O 

P" 

20.5 
7.5 
8.5 

36.5 
1 
6 

7 
43.5 

N o . 53. 

CD 

CTQ" 

: 

202 
229.5 
239 
254 

256 
265.5 
270 

27.5 
9.5 

15 
52 
2 
9.5 
4 .5 

16 
68 

TABLE 2.— Weight at beginning of each week; gain per week. 
, and for periods of three and six weeks; gain per hundred 
Q pounds of live weight* per week, and average gains per week 

for each lot. 

N o v e m b e r 22 
N o v e m b e r 29 
D e c e m b e r 6 
D e c e m b e r 13 
T h r e e w e e k s 
D e c e m b e r 20 
D e c e m b e r 27 
J a n u a r y 4 
T h r e e week s 
Six w e e k s 

Lo t A 

3 
CD# 

P* 

364 
388 
412 
438.5 

452.5 
472 
474 

- N o s . 51—54 

O 

p" 

24 
24 
26.5 
74.5 
14 
19.5 
2 

35.5 
110 

G
ain

 p
e
r 100

 
lb

 
o
f 

liv
e 

w
e
ig

h
t 

6.38 
6.00 
6.23 
6.20 
3.14 
4.22 

.42 
2.5U 
4.40 

Lo t B-

3 
CD 

CTQ* . 

372 
397 5 
408.5 
432.5 

449.5 
465.5 
478 

- N o s . 55—56 

p ' 

25.5 
11 
24 
60.5 

'17 
16 
12.5 
45.5 

106 

G
ain

 p
e
r 100

 
lb

 
o
f 

liv
e
 

6.63 
2.73 
5.70 
5.02 
3.85 
3.50 
2.65 
3.33 
4.18 

L o t C -

3 
CD 

381 
429 
446 
469.5 

472.5 
488 
492.5 

- N o s . 52—53 

B' 

48 
17 
23.5 
88.5 

3 
15.5 
4.5 

23 
111.5 

G
ain

 p
er 100

 
lb

 
o
f 

liv
e 

11.85 
3.95 
5.13 
6.98 

.64 
3.23 

.92 
1.60 
4.30 

•: Obtained by dividing the gain par week by average weightat the beginning and end of the week. 
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TABLE 3—Food eaten by each lot per week, and for period of 
three and six weeks; 

W E E K ENDING— 

November 29 
December 6 
December 13 

Three weeks 
December 20 
December 27 
January 4 

Three weeks 
Six weeks 

LOT A. 

Shelled 
corn. 

80 
81.5 

109.5 
271 
94.5 

105 
80 

279.5 
550.5 

LOT B. 

Corn 
meal. 

72 
81 
98 

251 
81.5 

• 83.5 
85 

250 
501 

Skim 
milk. 

126 
126 
126 
378 

LOT C. 

Corn 
meal. 

72.5 
74.5 
96 

243 
89 

126 
78.5 

265.5 
508.5 

Skim 
milk. 

162 
126 
126 
414 

TABLE 4—Pounds of food required to produce one pound of in­
crease as obtained from feeding Lots A, B, and C. 

Shelled corn 

Skim-milk 

Three 
weeks. 

Nov. 22, 
Dec. 13. 

3.64 
4.15 

13.80 

Three 
weeks. 

Dec. 13, 
Jan . 4. 

7.87 

Six 
weeks. 

Nov. 22,. 
Jan. 4. 

5.00 

TABLE 5—Amount of dry food eaten {water-free); pounds of dry 
food per pound of increase; nutritive ratio for each lot for 
period of three weeks: 

Lot?A 
Lot B 
Lot C 

Food 
eaten. 

230 
213 
248 

Increase. 

74.5 
60.5 

- 88.5 

Pounds 
of food 

(water-free) 
per lb. of 
increase. 

3.02. 
3.52. 
2.80. 

Nutritive 
ratio. 

1:8 
1:8 
1:5 

EXPERIMENT NO. I I . 

The following feeding trial was undertaken firstly, to compare 
more fully the food value of corn meal and shelled corn when fed 
to hogs; secondly, to determine the value of oats when fed in con­
nection with corn; thirdly, to find the value of a mixed diet, 
reputed to be more nutritious than corn alone. 

Twelve pigs, 9 barrows and 3 sows, about 8 months old and 
varying in weight from 130.5 to 235 pounds were divided into 
three lots, so arranged that the variations in lots were as small as 
compatible with apparently even feeding qualities. The lots were 
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designated by the letters G, 'H, and I. Lots G and H contained 
each 3 Poland-China barrows and one Poland-China sow. Lot I 
was divided in the same manner as to sex, but these pigs includ­
ing the sow were cross-bred Poland-China-Berkshires. I t was be­
lieved, however, that the feeding qualities of the three lots were 
very similar. This was especially true of Lots G and H. 

The pigs had previously been running after corn-fed cattle and 
had eaten, besides, a liberal supply of ear corn. 

Two days previous to the beginning of this experiment, the pigs 
were placed in a comfortable piggery with access to small yards by 
means of swinging doors, and during the trial they did not suffer 
materially from the very variable winter weather. 

They were weighed separately each Monday morning about 10 
o'clock, having had no water since the previous evening. 

They were fed five weeks, Jan. 17-Feb. 24, as follows: 

Lot G, shelled corn; Lot H, corn meal; Lot I, equal parts by 
weight of corn meal and ground oats. 

The food was given dry, as much as would be eaten, thrice 
daily. All had water. 

The tables presented show the gains made, the food eaten, and 
the value of food per pound of increase, for periods both includ­
ing and excluding the first week of feeding, it being deemed more 
instructive than to ignore the first week's feeding entirely, as it 
has an important economic bearing, while it would not be proper 
to include it where accurate comparisons are desired. 

The cost of the food was calculated at one cent less than the 
average price of the grain at the local market during the period. 
One-seventh, the usual toll, was added to the value when the grain 
was made into meal. 

SHELLED COEN COMPARED WITH COEN MEAL. 

Lot G (see tables 9 and 10) during a period of five weeks gained 
181 pounds and ate 834 pounds of shelled corn; or 4.60 pounds 
of shelled corn produced one pound of increase. 

Lot H during same period gained 163.5 pounds and ate 738.5 
pounds of corn meal; or 4.52 pounds of corn meal, produced 
one pound of increase. The pigs fed on corn meal, while gaining 
less than those fed on shelled corn, ate less and produced one 
pound of increase with eight hundreths of a pound less food. In 
this case, the amount of shelled corn and corn meal necessary to-
produce one pound of increase was practically the same. 

Excluding the preliminary week, Lot G during the period of 
four weeks gained 126 pounds and ate 677.5 pounds of shelled 
corn: or 5.37 pounds of shelled corn produced one pound of in­
crease. 
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Lot H during the same period gained 101 pounds and ate 571 
pounds of corn meal; or 5.to5 pounds of corn meal produced one 
pound of increase. I t required .28 of a pound more of corn meal 
than of shelled corn to produce one pound of increase. 

About 10.5 pounds of increase were produced by a bushel of 
corn; about ten by a bushel of corn meal. 

In the latter period the result was in favor of the shelled corn, 
while during the period of five weeks it was slightly in favor of 
the corn meal. The reason for this is not far to seek. I t was 
due to the very irregular gain made by the pigs fed on corn meal, 
while those fed on shelled corn made a comparatively even although, 
of course, decreasing gain. During the three alternate weeks, first, 
third and fifth, (see tables pp. 245, 246) those fed on corn meal gained 
twelve per cent, more than those fed on shelled corn, while during the 
second and fourth weeks those fed on shelled corn gained 253 per 
cent., or over two and one-half times as much as those fed on corn 
meal. The former made a total gain of 10.6 per cent, more than 
those fed on corn meal. 

The size of the machine will to a certain extent limit the 
amount of work done, although many elements necessarily modify 
the total effective results, as, for instance, a fine adjustment of 
parts, a minimum amount of friction, etc. The larger the hog, 
likewise, the greater in general will be the gain, although coarse­
ness, or, in other words, a lack of adjustment of parts, requiring 
too large an amount of food to keep up the normal waste of the 
system, may, and often does, materially modify the total effective 
result, and make the smaller animal the more profitable. 

The gains made may be compared, after removing this source 
of variation, by comparing the gain made per hundred pounds of 
live weight. At the beginning of the trial, Lot G weighed 678.5 
pounds and gained per week during the period of five weeks 4.73 
pounds per hundred pounds of live weight. Lot H weighed 708.5 
pounds and gained per week during same period 4.15 pounds. 
The pigs fed on corn meal gained approximately, therefore, one-
half pound less per week per hundred pounds of live weight, for 
the period named. 

Excluding the preliminary week, those fed on shelled corn (Lot 
G) gained 3.96 pounds, while those fed on corn meal gained 3.08 
pounds per week per hundred pounds of live weight, or approxi­
mately nine-tenths of a pound in favor of the shelled corn. 
Looked at in this way shelled corn gives the best results. 

When we compare the cost of food we gain additional informa­
tion. During the period of five weeks (see table 9) Lot G con­
sumed 834 pounds, or nearly fifteen bushels of shelled corn, which, 
at twenty-eight cents per bushel, cost $4.17. The increase made 
was 18 L pounds, which makes the cost of food per hundred pounds 
of increase $2.30. 

Lot H consumed 738.5 pounds, equivalent to 13 bushels, of corn 
jmeal, which at 57 cents per hundred pounds, cost $4.21. The in-
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crease made was 163.5 pounds, which makes the cost of food per 
hundred pounds of increase $2.58; or twenty-eight cents per hun­
dred pounds more with those pigs which were fed corn meal than 
with those fed shelled corn. 

The difference in the cost was practically due to the cost of 
grinding the corn. The hog raiser considers a difference of twenty-
eight cents per hundred pounds, an important item in selling a 
bunch of hogs. The same difference in the cost of production is 
more easily within his control. 

Leaving out the preliminary week there is a greater difference 
in the cost of production. For a period of four weeks Lot G ate 
667.5 pounds, or about twelve bushels of shelled corn, costing, as 
rated before, $3.39. An increase of 126 pounds, makes the cost of 
the food per hundred pounds of increase $2.69. 

Lot H ate 571 pounds of corn meal, equivalent to a little more 
than ten bushels of shelled corn,— costing at 57 cents per hundred 
pounds $3.25. An increase of 101 pounds makes the cost of food 
per hundred pounds of increase $3.22, or fifty-three cents more 
than those fed on shelled corn,—an item of considerable im­
portance. 

Looked at from all sides these trials indicate that when fed dry, 
whole corn produces better results than corn meal. Where the 
difference is simply due to the cost of grinding the corn, the dif­
ference in the cost of producing a hundred pounds of increase at 
the low price of twenty-eight cents per bushel for corn, will be 
twenty-five cents or more,—an item worth the attention of every 
hog raiser. 

These gains were made during the very variable and sometimes 
severe weather of the latter part of January and February, and 
the food consumed, -corn, only, be it remembered,—cost on an 
average $2.45 per hundred pounds of increase and the hogs sold 
at the close of the trial for $5.00 per hundred pounds, leaving a 
handsome margin of profit on the increase, besides the increased 
value of the hogs per pound during the feeding. 

CORN MEAL COMPARED WITH GROUND OATS. 

The oft repeated statement that corn alone was not the best 
food, or even a fit food, upon which to fatten hogs, led to the 
trial of oats in connection with corn, it being generally the most 
available food to the hog raiser during the winter months. 

L o t . I (see tables 9 and 10) gained during a period of five 
weeks 145.5 pounds and ate 8L6.5 pounds of equal parts by weight 
of corn meal and ground oats; 5.61 pounds of this mixed food pro­
duced one pound of increase. As already stated, 4.52 pounds of 
corn meal produced one pound of increase. It, thus, required 
1.09 pounds more of this mixed food than of corn meal to pro­
duce one pound of increase. 
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Excluding the preliminary week Lot I gained 93 pounds and 
ate 671 pounds of mixed food, or 7.22 pounds of mixed food pro­
duced one pound of increase. I t required 5.65 pounds of corn 
meal to produce the same result, or 1.57 more of mixed food than 
of corn meal. 

Lot I gained an average per week of 3.06 pounds per hundred 
pounds of live weight, while Lot H gained 4.15 pounds; in other 
words, the pigs fed on corn meal alone gained more than a pound 
more a week per hundred pounds of live weight than those fed 
on a mixed diet of corn and oat meal. 

The price of oats was twenty-three cents per bushel, while that 
of corn was twenty-eight cents per bushel making the value of 
ground oats eighty-two cents per hundred pounds, or twenty-five 
cents per hundred pounds more than that of corn meal. Still 
greater difference will be found, therefore, in the cost of the food 
consumed. 

Lot I ate during the period of five weeks 408.25 pounds of corn 
meal, costing, at 57 cents per hundred pounds, $2.33; and 408.25 
pounds of ground oats, costing at 82 cents per hundred pounds, 
$3.35; making the total cost of food $5.68. The increase made was 
145.5 pounds, which makes the cost of food per hundred pounds 
of increase, $3.90. The increase produced by corn meal cost $2.58, 
and by shelled corn $2.30 per hundred pounds. I t thus cost $1.32 
more per hundred pounds of increase with mixed food than with 
corn meal, and $1.60 more than with shelled corn. 

Excluding the preliminary week, the cost of the mixed food was 
$5.02, while for the corn meal it was $3.22, and for the shelled 
corn $2.69 per hundred pounds of increase. 

These results are so clear and decisive that he who runs may 
comprehend them, but the subject may be considered from another 
standpoint. 

Lot H produced one pound of increase from 4.52 pounds of corn 
meal. Assuming the feeding qualities of Lots H and I to be sim­
ilar—an assumption we must make if our results are to be of any 
value—the 408.25 pounds of corn meal fed to Lot I produced 90 
pounds of increase, or about 62 per cent, of the increase produced 
by the mixed food., The remaining 55.5 pounds were produced 
over what would have been the product of the corn meal; that is, 
were produced by the 408.25 pounds of ground oats. I t required, 
therefore, 735 pounds or 23 bushels of oats, costing $6.03 to pro­
duce 100 pounds of increase. The same increase was obtained 
with 452 pounds of corn meal—equivalent to eight bushels—cost 
$2.58; also with 460 pounds or eight bushels of shelled corn cost­
ing $2.30. Hence, when corn is worth twenty-eight cents per 
bushel, oats to be fed ground with corn in equal parts by weight, 
are worth ten cents per bushel; that is, a bushel of corn is equiv­
alent to nearly three bushels of oats as a food for hogs fed under 
the conditions specified. 
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These conclusions are not applicable to other animals, especially 
ruminants, which on account of their different digestive apparatus 
are adapted to digest material of a very different nature. 

TABLE 6—Individual weights and gains of Lot G, fed on 
shelled corn. 

January 17 
» 24 
" 31 

February 7 
» 14 
" 21 

Four weeks 
Five weeks 

No. 

3 
CD 

S3* 

150 
162.5 
165 
174 
179.5 
189 

92. 

O 
P 

&' 

12.5 
2.5 
9 
5.5 
9.5 

26.5 
39 

No. 

3 
CD 

181.5 
196 
203.5 
217 
223 
232 

93. 

O P 
B" 

14.5 
7.5 

13.5 
6 
9 

36 
50.5 

No. 

3 
CD 

174 
186.5 
194 
203.5 
209 
213.5 

94. 

3' 

12.5 
7.5 
9.5 
5.5 
4.5 

27 
39.5 

No. 

3 
CD 

173 
188.5 
196 
210 
216 
225 

95. 

O 

15.5 
7.5 

14 
6 
9 

36.5 
52 

TABLE 7—Individual weights and gains of Lot H, fed on corn 
meal. 

" 24 
" 31 

February 7 
" 14 
" 21 

Four weeks 
Five weeks 

No. 

3 
CD 

213.5 
236 
238.5 
251 
253 
262 

88. 

B" 

22.5 
2.5 

12.5 
2 
9 

26 
48.5 

No. 

3 
CD# 

TO* 

er 

130.5 
141 
139.5 
150 
153 
151 

89. 

O 
5' 

10.5 
—1.5 
10.5 
3 
4 

16 
26.5 

No. 

1 

161 
176 
176.5 
189 
190.5 
204.5 

90. 

O 
3' 

15 
.5 

12.5 
1.5 

14 
28.5 
43.5 

No. 

3 
CD 

l 
203.5 
218 
221 
234.5 
237.5 
248.5 

91. 

3' 

14.5 
3 

13.5 
3 

11 
30.5 
45 

TABLE 8—Individual weights and gains of Lot I, fed 
equal parts, by iveight, of corn meal and ground oats. 

on 

January 17 
" 24 
" 31 

February 7 
" 14 
11 21 

Four weeks 
Five weeks 

No. 

3 
CD 

C3* 

163 
170.5 
175 
182.5 
185.5 
193 

84. 

S' 

7.5 
4.5 
7.5 
3 
7.5 

22.5 
30 

No. 

3 
CD 

CTQ* 

g; 

151.5 
160.5 
162 
172.5 
172 
183 

85. 

B* 

9 
1.5 

10 5 
— .5 
11 
22.5 
31.5 

No. 

3 
CD 

era* 

235 
255 
259 
271 
273 
283 

86. 

Q 
P 
B' 

20 
4 

12 
2 

10 
28 
48 

No. 

CD 

222 
238 
239 
250.5 
248 
258 

87. 

O 
P 
d' 

16 
1 

11.5 
—2.5 
10 
20 
36 
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TABLE 9.— Weight, total and average gains, and gains per week 
per hundred pounds of live weight for each lot. 

Lot G. 

® 2 2. 
• r t P TO* 

. CT5 

tp S ' 

Lot H. 

h-! P 

. QTQ 

2. g-

Lot I. 
G

a
l 

p 

> 
2 ® 
n <~t 

v.& OQ ® 
. orq 
• p 
• a 

January 17 .. 
January 24 .. 
January 31 .. 
February 7. 
February 14. 
February 21. 
Four weeks . 
Five weeks.. 

678.5 
733.5 
758.5 
804.5 
827.5 
856.5 

55 
25 
46 
23 
32 
126 
181 

18.75| 
6.25 

11.5 
5.75 
8 

31.5 
45.5 

7.79 
3.35 
5.88 
2.82 
3.79 

708.5 
771 
775.5| 
824.5 
834 
872 

62.5 
4.5 

49 
9.5| 

38 
101 
163.5 

15.62 
1.12 

12.25 
2.37 
9.5 

25.25 
40.87 

8.45 
.58| 

6.13 
1.14 
4.45 
3.08 
4.151 

771.5| 
824 
835 
876.51 
878.5 
917 

52.51 
11 
41.5| 
2 

38.51 
93.5 

145.5 

13.12 
2.75 

10.3V 
.5 

9.621 
23.25 
36.37 

6.60 
1.33 
4.85 
0.23 
4.30 
2.18 
3.06 

TABLE 10.—Pounds of food eaten. 

Lot G. 

Shelled corn. 

Lot H. 

Corn meal. 
Half corn 

meal and half 
ground 

oats. 

First week 
Second week 
Third week 
Fourth week 
Fifth week 
Last four weeks 
Five weeks 

156.5 
147.5 
172 
169 
189 
677.5 
834 

167.5 
108 
146 
151 
166 
571 
738.5 

145.5 
148 
168 
173 
182 
671 
816.5 

TABLE 11.—Total gain per lot; pounds of food eaten; pounds 
of food required to produce one pound of increase, and cost 
of food per one hundred pounds of increase. 

L
ot 

G 
H 
T 

G 
H 
T 

FOOD. 

Period of trial—Last four weeks. 

Shelled corn 
Corn meal 
Corn meal and ground oats 

Five weeks. 

Shelled corn 
Corn meal 
Corn meal and ground oats 

G
ain 

126 
101 
93 

181 
163.5 
145.4 

F
ood eaten

.. 

677.5 
571 
671 

834 
738.5 
816.5 

P
o

u
n

d
s 

of 
food 

to
 

lb
 

of in
crease. 

5.37 
5.65 
7.22 

4.60 
4.52 
5.61 

C
ost o

f food 
per 

100
 ft 

of in
crease. 

$2 69 
3 22 
5 02 

2 30 
2 m 
3 90 
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EXPERIMENT NO, I I I . 

THE INFLUENCE OF INSUFFICIENT FOOD. 

The experiment here described forcibly illustrates a fact, well 
known but too often disregarded, that an animal which lacks for 
a time, proper and sufficient food to keep it in a healthful and: 
normal condition, sustains an injury that will impair its future 
usefulness. This simple experiment shows that a little cause may 
produce grave results. 

Four small Yorkshire-Chester-White pigs were the subjects of 
this test. Three were barrows, Nos. 76. 78 and 79, (see table 12), 
and one a sow, No. 77. The sow and two barrows, Nos. 78 and 
79, were about four weeks old; the other barrow, No. 76, was two* 
weeks older. Their average weight was 15.5 pounds. 

These were taken from their dams, (see table 14), suitably 
housed, and fed during two weeks as much corn meal as they 
wTould eat, and 84 pounds of skim-milk, being six pounds a day, 
the quantity they were found to drink without waste. They ate 
during this period 42.5 pounds of corn meal. They made a total 
gain of 18.5 pounds during this time, Nos. 76 and 78 gaining 
eight pounds, and Nos. 77 and 79 ten and one-half pounds. 

The pigs were then separated. Nos. 76 and 78, having a total 
weight of 41 pounds, were placed together (Lot E ) ; and Nos. 77 
and 79, having a total weight of 39 pounds, were placed together 
(Lot F). The pigs of Lot E were then given all the skim-milk; 
they would drink, which was five pounds per day or 70 pounds for 
two weeks. Those of Lot F were given as much corn meal as 
they would eat and all the skim-milk they would drink, which was 
three pounds per day, or 42 pounds for two weeks. During this-
period they ate 37 pounds of corn meal. 

Lot E, or those fed on skim-milk alone, made no gain. 
Lot F. with a less quantity of skim-milk and the addition of 

37 pounds of corn meal, gained 13.5 pounds. 
They were again placed together and received during the re­

maining eight weeks the same food. During this time they con­
sumed 344 pounds of corn meal and 336 pounds of skim-milk, the 
milk being discontinued the last two weeks. Those which had pre­
viously been on the skim-milk diet for two weeks gained 39 pounds,, 
while those which had had corn meal gained 71 pounds, or 32 
pounds in favor of the latter. 

The difference in the cost of the food to which we may attribute 
this difference of gain was eighteen cents. There was, therefore, 
a loss of 32 pounds of increase, worth five cents a pound, or $1.60, 
caused by a lack of sufficient food worth eighteen cents. The dif­
ference in the appearance of the pigs spoke in even more decisive-
terms. 



2 4 8 UNIVERSITY OF ILLINOIS. 

I t is doubtful whether many pigs do not receive equally poor 
treatment, for, notwithstanding this lessened gain, the cost of 
increase during this eight weeks, if we allow they ate half the 
food, was but $3 per hundred pounds. 

During the twelve weeks both lots together consumed 432 pounds 
of corn meal and 532 pounds of skim-milk. The increase made 
was 142 pounds, or about three pounds per week for each pig, 
: making the cost of food $2.37 per hundred pounds of increase, 
rating skim-milk worth seventeen cents per hundred pounds. 

TABLE 12.—Individual weights and gains for period of two 
weeks, for twelve weeks, and for last eight weeks. 

November 29 
December 13 

" 27 
January 10 

" 24 
February 7 
February 21 
Twelve weeks 
Last eight weeks 

No. 

1 

19.5 
25 
25 
27 
27 
35 
44 

76. 

5* 

5.5 
0 
2 
0 
8 
9 

24.5 
19 

No. 

3 

1 

13.5 
16 
16 
17.5 
25.5 
30 
36 

78. 

2.5 
0 
1.5 
8 
4.5 
6 

22.5 
20 

No. 

3 
CD 

13.5 
19 
24 
28 
42.5 
50 
60 

79. 

5.5 
5 
4 

14.5 
7.5 

10 
46.5 
36 

No. 

1 
of? 

15.5 
20.5 
29 
32.5 
44 
56 
64 

77. 

P-

5 
8.5 
3.5 

11 
12 
8 

48.5 
35 

TABLE 13—Weight and gain per lot for periods of two weeks, 
and last eight weeks, and gain' per hundred pounds of live 
weight: 

LOT E—Nos. 76 AND 78. 

Weight. Gain. 
Gain 

per 100 B>. 
of live 
weight. 

LOT F—NOS. 79 AND 77. 

Weight. Gain. 
Gain 

per 100 lb. 
of live 
weight. 

November 29 
December 13 
December 27 
January 10 
J anuary 24 
February 7, 
February 21 
Twelve weeks 
Last eight weeks. 

33 
41 
41 
44.5 
52.5 
65 

0 
3.5 
8 
12.5 
15 
47 
39 

21.62 
.0 

8.38 
16.50 
21.30 
20.70 
14.75 
16.77 

29 
39.5 
53 
60.5 
86.5 
106 
124 

10.5 
13.5 
7.5 
26 
19.5 
18 
95 
71 

29.35 
13.27 
35.62 
20.31 
15.65 
24.18 
21,21 
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TABLE 14—Food eaten by lots E and F, for periods of two 
weeks each: 

o 

E 

F 

E 

F 

Food. 

Corn meal 

Skim milk 

P
eriod 1. 

lb. 

!-42.5 

V84.0 

P
eriod 2. 

ft). 

0. 

37. 

70. 

42. 

P
eriod 3. 

ft. 

-45.5 

I 112 

f 
P

eriod 4. 
lb 

80.5 

112 

P
eriod 5. 

lb. 
97.5 

112 

P
erio

d
 6. 

ft>
. 

120 

0 

12 w
eeks. 

ft.. 

432 

532 

L
ast 

8 
w

eeks. 
ft>

. 

344 

336 

TABLE 15—Cost of food per cwt. of increase, lots E and F, for 
twelve weeks, and for last eight weeks: 

Food. 

rru.r î ,« „,~~i™ ( Corn meal 
Twelve weeks. ] S k i m m i l k ; ; 

Tflstfi wftPtfl i Corn meal 
.Last 8 weeks, -j S k j m m i ] k 

Pounds. 

432 
532 

344 
336 

Eate. 

$0 57 
17 

57 
17 

Cost. 

$2 46 
90 

1 96 
57 

Total 
cost. 

$3 36 

2 53 

lb. of 
increase. 

142 

110 

Cost per 
cwt. 

$2 37 

2 30 

SUMMARY AND CONCLUSIONS. 

1. I t required 13.80 pounds of skim-milk to produce one pound 
of pork when fed with corn meal in ratio 1:1.7 to fattening hogs. 

2. Skim-milk could not be economically fed to fattening hogs 
unless it was a waste product which could not be otherwise more 
profitably utilized. 

3. I t required on an average 4.12 pounds or .074 bushels of 
shelled corn to produce one pound of pork during an average 
period of four weeks, or one bushel produced 13.5 pounds. 

4. I t required 4.37 pounds of corn meal to produce one pound of 
pork, or one bushel of corn made into meal and fed dry, produced 
12.8 pounds of pork. 

5. When fed dry, shelled corn is more economical than corn 
meal to feed to fattening hogs. 

6. I t required 7.35 pounds or .23 bushels of ground oats to 
produce one pound of pork when fed with equal parts by weight of 
corn meal. 

7. One bushel of corn is worth nearly three bushels of oats, as 
food for fattening hogs. 

8. Corn-fed pigs gained about 4.5 pounds per week and ate 
about 21 pounds of corn per hundred pounds of live weight. 

9. The gain for the amount of food consumed decreased during 
fattening. 

U. I.—17 
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10. Pork was produced during cold weather, with corn at 28 
cents per bushel, for less than three cents per pound. 

11. An insufficient food supply for two weeks caused a very 
considerable loss in feeding thereafter. 

12. We believe Indian corn to be the most economical pork 
producing material during winter months in regions where exten­
sively grown. 

13. No one should think of deriving sweeping conclusions from 
the experiments herein detailed; nevertheless, they are believed to 
possess a value to him who will read them intelligently, interpret 
them fairly, and apply them with a proper regard to the condi­
tions under which they were made. 
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F I E L D EXPEBIMENTS W I T H CORN—1887. 

REPORTED BY THOMAS F. HUNT, B. S., ASSISTANT IN AGRICULTURE.. 

During the summer of 1887, there were grown on the experi­
ment farm of the University of Illinois, 25 contiguous plats of 
corn, in which were planted 24 varieties or sub-varieties. Two 
plats, Nos. 4 and 16, were planted with the same variety to test 
the productiveness of different parts of the field. The result 
showed a very uniform condition of soil over the whole tract of 
land. [Table No. 2.J 

Fifteen of these varieties were yellow dent, two mixed dent and 
seven white dent. The seed of fifteen varieties was obtained 
through the kindness of the Prairie Farmer. These had taken 
premiums, mostly first premiums, at the Prairie Farmer Prize 
Corn Show, held in connection with the Fat Stock Show, at 
Chicago, in 1886. The seed of eight varieties was raised on the 
farms of the University, while the seed of one, No. 14, was ob­
tained from W. T. Lamb, Stephenson county. But Mr. Lamb had 
been furnished seed by the University three years before, and had 
grown the variety three seasons in a latitude about 150 miles 
north of Champaign. The seed from Mr. Lamb and home-grown 
seed of the same variety were grown side by side, both on expe­
rimental plats and in field culture, and no difference was observa­
ble which could be attributed to the effect of climate. The seed 
of twelve varieties had been grown in Illinois; of three, in Indi­
ana; of two each, in Iowa, Nebraska and Kansas, and of one each, 
in Ohio, Michigan and Missouri. 

The land on which these varieties were grown had been in 
mammoth clover for two years. I t was well manured with stable 
manure in the spring and was plowed about two weeks before 
planting. One-ninth of an acre, eight rows containing 44 hills in 
a row, was allotted to each variety. The cultivation of the corn 
was shallow. 

MATURITY. 

Two rows were husked September 19-21, 130 days from date of 
planting, the corn weighed and notes taken on ripeness of leaves 
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and ears. [Table No. 1.] The leaves of seven varieties were 
found to be ripe; ten had a few green leaves; five were half ripe, 
while two were quite green. 

The ears of eighteen varieties might be considered ripe at this 
time, although nine were still moist to the touch. Four were still 
in the milk. The seed of the nine varieties that were ripe and 
dry was either grown north of this latitude, or was seed of vari­
eties early maturing in this latitude. The seed of three of the four 
varieties that were green, was grown considerably south of this 
latitude. 

BARREN STALKS. 

The corn was planted in hills three feet eight inches apart, four 
kernels in a hill. The number of stalks and the number of bar­
ren stalks were determined in each of two rows in each variety. 
[Table No. 2.] I t was found that there were on an average three 
and one-quarter stalks to a hill, and that 35 per cent, of these 
were barren. The greatest percentage of barren stalks was 63; 
the least 22.3. In general, those plats containing the less number 
of barren stalks gave the larger yield. 

The percentage of barren stalks was determined in seven varie­
ties in 1886. The average was 14.1 per cent.; the greatest 25.2, 
and the least 6.2. [See Thirteenth Report, University of Illi­
nois, page 190.] 

A vacant row was left between successive plats. One of the 
two rows taken for this test was an outside row. This row con­
tained on an average 32 per cent, of barren stalks, while the sec­
ond row contained 39 per cent. The reduction of yield from an 
overproduction of stalks would seem evident. The soil contains 
only a limited amount of available plant food at any one time. 
The amount of plant food used by barren stalks was a direct loss 
to the productive stalks in the same way that weeds reduce the 
supply of available plant food. The barren stalks may without 
impropriety be considered weeds. I t would seem also less ex­
haustive to the available plant food of the soil to grow one large 
ear on one stalk than two equivalent small ears on two stalks, 
for more stalk in proportion to corn must be produced in the lat­
ter than in the former case. I t is for much the same reason that 
one steer weighing 1,600 pounds at three years old can be more 
econominally produced than two steers weighing 800 pounds each 
at the same age. 

This season what the corn lacked was water. Another season 
the soil might be able to produce four productive stalks, where 
but two grew imperfectly this year. 

YIELD. 

October 25-27, 6 rows, one-twelfth of an acre, of each plat were 
husked, the ear corn was weighed and shelled and the shelled 
corn weighed. [Table No. 2.] The largest yield per acre was 
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38.8 bushels. This was Murdock No. 14, an early yellow dent 
variety grown by Mr. W. T. Lamb, as mentioned above. The 
next largest yield was 37.9 bushels. The seed of this variety, No. 
22, took first premium as "best white dent corn in Illinois" and 
as "best white dent corn in show" at the Prairie Farmer Prize 
Corn Show. The next largest yield was 36.4 bushels of a large 
yellow dent variety, No. 15, grown for several years in Cham­
paign county. Next to this was No. 8, yielding 35.1 bushels, 
the seed of which took first premium as "best yellow dent corn in 
Ohio," and as "best yellow dent corn in show," and sweepstakes 
prize as "best corn in show." The variety giving the smallest 
yield, 22 bushels, was Champion white pearl, No. 21. The aver­
age yield was 31 bushels. 

I t should be remembered that the estimated average yield of 
corn for 1887 throughout the United States was less than 20 
bushels per acre, and that Champaign county was the region most 
seriously affected by the drouth. 

The smaller and earlier maturing varieties gave the larger yields 
this season, as might be expected from the severe drouth. Nine 
early maturing, medium sized varieties gave an average yield of 
32.5 bushels; ten medium late maturing, large varieties, 39.7 
bushels, and four non-maturing varieties, 28.5 bushels per acre. 

POUNDS OF EAR CORN TO BUSHEL OF SHELLED CORN, 

As before stated, the corn as it came from the field was weighed 
and shelled, and the shelled corn weighed. The number of 
pounds of ear corn required to produce a bushel of shelled corn 
was ascertained by dividing the number of pounds of ear corn by 
the number of bushels of shelled corn. I t was found that the 
least number of pounds required to produce a bushel of shelled 
corn was 67, Nos. 1 and 14, and nearly the same in Nos. 10 and 
19; the largest number required was 81.9 pounds; the average 
number for the nine early maturing varieties before mentioned 
was 68.7; for the ten medium late maturing varieties, 71.3, and 
for the four non-maturing varieties, 76.7 pounds. [Table No. 2.] 

PERCENTAGE OF WATER IN SHELLED CORN. 

Three ears of each variety (No. 17 excepted) were selected and 
the amount of water determined in the corn of each. The largest 
per cent, of water contained in any variety was 27.32, No. 22; the 
smallest per cent., 14.57, No. 13; the average per cent., 18.47. 
The average per cent, of water in the nine early maturing varie­
ties was 16.9; in the ten medium late maturing varieties, 18.5, and 
in the four non-maturing varieties, 22.4. For the maturing varie­
ties the average was 17.7 per cent. [Table No. 2.] 

Thoroughly air-dried corn has a comparatively constant per­
centage of water. The percentage of water was determined in 
samples of Learning and Burr's white, Nos. 4 and 19, grown in 
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1886. They were found to contain 10.91 and 11.29 per cent., re­
spectively, an average of 11.1 per cent. Many analyses have been 
made, which do not place the per cent, of water far from this 
figure. The loss of weight in shelled corn in one year, therefore, 
from loss of water would be 7.37 per cent., or in 1,000 bushels 
the loss in weight wrould be equivalent to 73.7 bushels. When 
air-dry the average yield of corn would be reduced by loss of 
water from 31 bushels to 28.7 bushels per acre; in the early ma­
turing varieties, from 32.5 bushels to 30.6 bushels; in the medium 
late maturing varieties, from 30.7 bushels to 28.4 bushels; in the 
non-maturing varieties, from 28.5 bushels to X5.3 bushels. 

•On account of the unusual season, as before stated, the earlier 
maturing and smaller varieties gave the larger yield. I t may often 
happen in an ordinary season, however, that the smaller yield of 
these varieties may be compensated by their containing a relatively 
smaller percentage of water. 

The percentage of water found in these samples represents, no 
doubt, too low an average for a series of years, since the corn was 
exceptionally dry for that time of the year. The three selected 
ears would contain a less per cent, of water than the total corn of 
each plat; but, on account of many small and ill-formed ears this 4 

year, it was believed that the samples used would more nearly 
represent the percentage of water in corn of these varieties in a 
good season. 

PEE CENT. OF WATER IN COBS. 

The water in the cobs of seven representative varieties was de­
termined. The smallest per cent, of water was 13.61, No. 1; the 
largest, 46.58, No. 22; the average, 26.92. The water was also de­
termined in the cobs of Learning and Burr's white, Nos. 4 and 19, 
of the crops of 1886. They contained 10.44 and 11.06 per cent., 
respectively, an average of 10.75. Here again we have a nearly 
constant percentage. [Table No. 2.] 

I t will be at once seen that a less number of pounds of are 
corn will be necessary to produce a bushel of shelled corn when 
one year old than when husked; but not so much less as might 
be supposed, on account of the relatively large amount of corn to 
cob. At the end of one year, instead of requiring 71 pounds of 
ear corn to produce a bushel of shelled corn, it would require 
69.6 pounds. 

The loss in weight in ear corn in 1,000 bushels from loss of 
water in the cob in one year, from the above data, would be 
equivalent to 43 bushels. 

LOSS OF WATER IN THE FIELD. 

September 19-21, two rows, 1-36 acre, of each plat, were husked 
and weighed. The yield of ear corn varied from 56 to 126 pounds 
and averaged 77.5 pounds. [Table No. 2.] 
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Up to this time there had been no frost. The maturity of the 
corn had been previously noticed. September 2tth a killing frost 
occurred, followed by several days of rain, amounting to 3.15 
inches (see Monthly Weather Review of the Illinois State Weather 
Service for September, 1887), which in turn was followed by fair 
weather until the end of the period under consideration. 

Assuming that equal areas of the plat would yield equal quan­
tities of corn, the loss of water per bushel during any given time 
can be determined by diyiding the difference in weight of corn 
from equal areas by the number of bushels of shelled corn pro­
duced. The average loss of water per bushel from September 
19-21 to October 25-27 was 23.1 pounds. At the latter date, it .re­
quired, on an average, 71 pounds of ear corn to produce one bushel 
of shelled corn. At the former date, therefore, it would have re­
quired 94.1 pounds to produce one bushel, as shelled corn October 
25-27. Ear corn that would have weighed 1,000 bushels Septem­
ber 19-21, five weeks later would have weighed, husked from the 
field, 755 bushels. 

These figures are presented with some hesitation; for the as­
sumption that equal areas of the same plat would yield equal 
quantities of corn at any given time can not be proved, and, in­
deed, at best, would only be approximately true. Wide variations 
would, undoubtedly, take place in individual plats, while the aver­
age of the 25 plats would more nearly represent the truth. Since 
one of the two rows picked September 19-21 was an outside row, 
and but one of the six picked October 25-27 was an outside row, 
the amount of loss here given is probably somewhat too high; yet 
it serves to illustrate the great loss of moisture in a short space 
of time during the fall, and the advisability of taking this fact 
into account in feeding animals at different seasons. 

SIZE OF EARS. 

Selected ears, three from each plat, were measured and weighed. 
The measurements and weights will be found in Table No. 3 com­
pared with those taken at Prairie Farmer Prize Corn Show in 
1886. With regard to thirteen varieties obtained from the Prairie 
Farmer, the following table gives a summary of the measure­
ments and weights, showing the reduction in size and weight, 
and the increase of the percentage of cob to ear: 

Average of 13 Varieties. Nov. 8-18, 
1886. 

9.69 in. 
7.12 in. 
4.03 in. 
1: 1.76 
45.5 oz. 
6.75 oz. 
14.85 

Oct. 25-27, 
1887. 

8.04 in. 
6.69 in. 
3.75 in. 
1: 1.78 
36.6 oz. 
6.65 oz. 
17.65 

Per cent. 
Reduction. 

Length of ear 
Circumference of ear 
Circumference of cob 
Ratio of circumference of cob to circumference of ear 
Weight of three ears 
Weight of three cobs 
Percentage of cob to ear 

17.0 
6.0 
7.0 

19.5 
1.5 
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SUMMAEY. 

Twenty-four varieties of Indian corn were grown during the sum­
mer of 1887 under similar conditions. 

The seed had been grown in eight States, in differing climates* 
and on differing soils. 

Seed grown in the more northern latitudes produced early ma­
turing varieties. Corn from seed grown seventy-five miles south 
of Champaign failed to mature. Seed was sent 150 miles north of 
Champaign three years ago, and seed from there was grown here 
this season beside seed of the same stock growTn here. No differ­
ence in maturity was observable. 

There were, on an average, three and a quarter stocks to a 
hill, 35 per cent, of which were barren against 14.1 per cent, in 
seven varieties last season. A reduction of yield from an over­
production of stock seems evident. 

The average yield of shell corn was thirty-one bushels; the 
highest, thirty-eight and eight-tenths bushels; the lowest, twenty-
two bushels. The smaller and earlier maturing varieties gave the 
larger yield this season. 

I t required seventy-one pounds of ear corn to produce one 
bushel of shelled corn. The earlier maturing varieties required 
the less number of pounds of ear corn to produce a bushel of. 
shelled corn. 

In three selected ears of each variety there was found 18.47 per 
cent, of water. There was a variation between varieties of 12.75 
per cent, of water. The loss in weight of shelled corn in a year 
would be equivalent to nearly seventy-four bushels in every 
thousand. 

There was found in the cobs of seven representative varieties 
an average of almost twenty-seven per cent, of water. The loss in 
weight of ear corn from loss of water in cob would be equivalent 
to forty-three bushels in every thousand bushels. 

The loss of water by ear corn in the field in five weeks suc­
ceeding a heavy frost, was calculated, from data obtained, to be 
twenty-three pounds for every bushel, or a reduction in weight of 
24.5 per cent. 

The average length of three ears of each thirteen varieties ex­
hibited at Prairie Farmer Prize Corn Show in 1886, was 9.69 
inches; the average length this year of ears grown on the Univer­
sity farm was 8.04 inches, a reduction of seventeen per cent. The 
average weight last year was 45.6 oz.; this year, 36.6 oz., a 
reduction of 19.5 per cent. The proportion of cob to the ear wTas 
2.8 per cent, greater this year than last year. 



FIELD EXPERIMENTS WITH CORN—1887. 257 

TABLE NO. 1.—Number of Variety, Name, Baiser of Seed. 
Maturity of Leaves and Ears, 

:NO. Name of variety. Persons who raised seed. 

Maturity, September 19-21. 

Leaves. Ears. 

Yellow Dent Varieties. 

Edmonds1 corn 
Legal tender 
Howard's improved yellow. 
Learning 

Hogue's yellow dent 
McConnell's i m p r o v e d 

orange pride 
Steward's improved yellow 

dent 
Golden rod 
Boone county white 
Riley's favorite 
Two-eared Murdock 
Murdock 
Murdock 
Champaign 
Learning 

Mixed Dent Varieties. 

Lape'e mixed dent 

Smith's mixed dent 

White Dent Varieties. 

Burr's white 
Momicello 
Champion white pearl . . . 
Piasa king 
Champion of the north . . 
Ohio white dent 

H. B. Edmonds, Taylor, 111.... 
Nims Bros., Emerson, la 
H. Howard, Marshall, Mo 
University farm 
W. J . Cochrane, Winfield,Kas. 

R. Hogue, Crete, Neb 

J. H. McConnell, Rigdon, Ind. 

L. W. Steward, Amanda, O 
iE. Morris, Decatur, Mich 
J . Riley, Thorntown, Ind. 
J. Riley, Thorntown, Ind 
University farm 
University farm 
W. T. Lamb, Ridott, 111 
University farm 
University farm 

H. T. Lape, Roseville, 111 
University farm 

University farm 
University farm 
University farm 

F. C. Pickard, Godfrey, 111.. . . 

A. L. Goddard, Waucoma, l a . . 
M. H. Smith, DeSoto, Neb .... 
W. J . Cochrane,Winfield,Kas. 

Ripe 
Few green . 
Half ripe .. 
Few green. 
Half ripe . 

Very few green 

Half ripe . . 

Few green. 
Ripe 
Ripe 
Few green. 
Ripe 
Ripe 
Ripe 
Few green. 
Few green. 

Very few green 
Very few green 

Few green 
Few green 
Half ripe . 

All green. 

Ripe 
Half r ipe. 
All green. 

Ripe, dry 
Moist 
Moist 
Ripe 
Green, some ker­

nels in milk 
Ripe 

Ripe, moist 

Ripe, little moist.. 
Ripe, little moist.. 
Ripe, dry 
Ripe, little moist.. 
Ripe, dry 
Ripe, dry 
Ripe, dry 
Ripe, moist 
Ripe 

Ripe, little moist.. 
Ripe 

Ripe, moist 
Ripe, moist 
Green, some ker­

nels in milk 
Green, most ker­

nels in milk 
Ripe, dry 
Ripe, moist 
Green, some ker­

nels in milk 
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TABLE NO. 2.—Number of Stalks; of Barren Stalks. Ear Corn. 
Shelled Corn. Percentage of Water in Corn; in Cobs. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

A
verage N

o. of stalk
s 

in 44 h
ills 

144 
170 
151 
154 
146 
148 
140 
147 
124 
140 
149 
146 
167 
138 
136 
139 
138 
120 
132 
131 
146 
157 
138 
133 
H 2 

143 

A
verage N

o. of barren 
stalk

s in 44 h
ills 

49 
79 
73 
46 
92 
49 
47 
47 
39 
35 
57 
61 
53 
34 
42 
54 
56 
45 
41 
52 
61 
35 
33 
39 
34 

5C 

P
er 

cen
t, 

of 
b

arren 
stalk

s 

34 
46.5 
41.7 
29.9 
63 
33.1 
33.6 
31.3 
30.9 
25 
38.2 
41.8 
30.2 
24.6 
30.8 
38.8 
40.6 
37.5 
31 
39.7 
43.8 
22.3 
23.9 
29.3 
30.4 

35 

L
b. 

ear 
corn 

on 
1-36 

acre, S
ept. 19-21 

78 
79 
64.5 
88.5 
61.5 
102 
85 
88 
77.5 
92 
80.5 
72 
90.5 
84.5 
98 
76.5 
69.5 
67.5 
92 
66.5 
64.5 
126 
78 
90 
56 

77.5 

L
b. 

ear 
corn 

to 
bu. 

shelled 
co

rn
, 

S
ept. 

19-21, as d
eterm

in
ed

 
O

ct. 25 

95.3 
99 
98.5 
101.2 
87.2 
108.1 
99.8 
90 
94 
94.5 
88.5 
77 
98.4 
78.4. 
96.8 
85.9 
83.1 
87.9 
101 
102.5 
105.7 
119.6 
92.6 
96.6 
70.2 

94.1 

L
b. 

ear 
corn 

on 
1-12 

acre, O
ct. 25-27 

164.5 
169 
148.5 
179 
150.5 
206.5 
186 
204.5 
172 
196 
187.5 
189 
191 
216.5 
213.5 
183 
171 
162 
184.5 
.149.5 
136 
250.5 
173 
198 
196 

L
b. 

sh
elled

 
corn 

on 
1-12 acre,O

ct. 25-27.. 

137.5 
134 
110 
146 
118.5 
158.5 
143 
164 
138.5 
163.5 
153 
157 
154.5 
181 
170 
149.5 
140.5 
129 
153 
109 
102 
177 
141.5 
156,5 
134 

B
u. per 

acre, shelled 
corn, O

ct. 25-27 

23.5 
28.7 
23.6 
31.3 
25.4 
34 
30.6 
35.1 
29.7 
35 
32.8 
33.6 
33.1 
38.8 
36.4 
32 
30.1 
27.6 
32.8 
23.4 
22 
37.9 
30.3 
33.5 
28.7 

31 

L
b. ear corn to bu. (56 

lb.) shelled
 corn,O

ct. 
25-27 

67 
70.6 
75.6 
68.6 
71.1 
73 
72.8 
70 
69.5 
67.1 
68.6 
67.4 
69.3 
67 
70.3 
68.5 
68.2 
70.3 
67.5 
76.8 
74.3 
79.3 
68.8 
70.8 
81.9 

71 

P
er 

cent, of w
ater 

in 
shelled 

corn, 
O

ct. 
25-27 

16.57 
20.01 
20.08 
17.27 
23.87 
20.06 
17.13 
17.92 
19.69 
15.05 
16.39 
16.31 
14.57 
16.20 
16.31 
16.67 

18.61 
18.36 
19.36 
18.25 
27.32 
17.49 
19.71 
20.11 

18. V 

P
er 

cent 
of 

w
ater 

in 

13.61 

21.99 

29.66 

16.63 

16.21 

33.75 

46.58 

26.92 
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TABLE NO. 3.—Average Length, Circumference and Weight of 
Ears. Weight of Cobs. Percentage of Cob. 

Number. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

A
verage 

length 
of 

3 
ears, inches, 1886 

8 
10.75 
10.50 

10.63 
9.75 
9.75 
8.50 
9.63 
9.13 

10.33 
8.75 

10.38 
10 

A
verage 

length 
of 

3 
ears, inches, 1887 

7 
8.75 
8.75 
8 
9.21 
8.66 
8.75 
8.17 
8.12 
8.17 
8.17 
7.05 
7.17 
7.25 
8.38 
8.46 

7.62 
8.83 
7.79 
8.20 
9.33 
7.66 
8 
8.92 

A
verage 

circum
ference 

of 3 ears, inches, 1886.. 

7 
6.63 
7.25 

6.63 
7.63 
7.38 
7.38 
6.75 
b.63 

7.88 
6.25 
7.38 
7.75 

A
verage 

circum
ference 

of 3 ears, inches, 1887.. 

6.16 
6.83 
6.42 
6.16 
6.66 
6.88 
6.58 
7 
6.83 
6.33 
6.46 
5.75 
5.70 
6.17 
6.58 
6.66 

6.38 
6.70 
6.38 
6.50 
7.04 
6.29 
6.50 
7.42 

A
verage 

circum
ference 

• 
of 3 cobs, inches, 1886.. 

3.75 
3.50 
4.50 

4 
4.38 
4.38 
4 
3.88 
3.50 

4.50 
3.50 
4.13 
4.38 

A
verage 

circum
ference 

of 3 cobs, inches, 1887.. 

3.20 
4.08 
3.83 
3.66 
3.45 
4.08 
3.75 
3.79 
3.75 
3.42 
3.50 
3.33 
3.29 
3.45 
3.62 
3.92 

3.58 
3.92 
3.79 
3.83 
4.20 
3.37 
3.46 
4.33 

W
eight 

of 
3 ears, 

oz., 
1886 

37 
47 
52 

44.5 
50 
47.5 
40.5 
41.5 
41 

60 
30 
50 
51 

W
eight 

of 
3 ears, 

oz., 
1887 

24 
40.5 
36.5 
32 
41 
41 
37.5 
36 
37.5 
31 
32 
25.5 
24 
26.5 
34.5 
36 

31 
40 
32 
32.5 
45.5 
27.5 
31 
47 

W
eight of 

3 cobs, 
oz., 

1886 

5 
? 
9.5 

6.5 
6.5 | 
6 251 
5.5 
6 
6 

9 5 

? 
8.5 

W
eight 

of 
3 cobs, 

oz., 
1887 

3 
7.5 
7 
6.5 
7 
8.5 
6.5 
6 
7 
4 
4.5 
4 
3.5 
4 
5 
6 

5 
5.8 
6 
6.5 

10.5 
3.5 
5 

11 

P
er 

cent, of cob to ear, 
1887 

13.51 
14.89 
18.27 

14.61 
13 
13.18 
13.58 
14.46 
14.63 

15 
16.67 
14 
16.67 

P
er cent, 

of 
cob to ear, 

1887. 

12.50 
18.52 
19.18 
20.31 
17.07 
20.73 
17.60 
16.66 
18.66 
12.94 
14.06 
15.68 
14.58 
15.09 
14.49 
16.66 

16.13 
21.25 
18.75 
20 
23.08 
12.72 
16.13 
23.40 
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F I E L D E X P E R I M E N T W I T H OATS—1887. 

REPORTED BY T. F. HUNT, B. S., ASSISTANT IN AGRICULTURE. 

The following table gives the yield of grain and straw of six 
varieties of oats. They were grown on plats 2x9 rods, except 
Hargett's extra early, which was grown on a plat 2x2 rods. 

The land was uniform in character and had been in corn the 
previous year. I t was disked, not plowed, before sowing. After 
sowing, the land was harrowed and rolled. 

The oats were sown April 5th and were harvested July 14th 
except White Russian, which was harvested July 26th. 

The yield of grain of four varieties, of the crop of 1886, is given 
for comparison. [See Thirteenth Report of University of Illinois, 
p. 204.] 

Name of Variety. 

White Victoria 
Welcome 
White Russian 
New Brunswick 
Black 
Hargett's extra early 

Average 

Crop of 1887. 

Straw, 

2x9 rods. 

318 
389 
349 
296 
327 
294 

329 

pounds. 

Per acre. 

2,822 
3,458 
3,124 
2,631 
2,907 
2,620 

2,927 

Grain, pounds. 

2x9 rods. 

168.5 
217.5 
198.5 
209 
219 
177.5 

198.3 

Per acre. 

47 
60 
55 
58 
61 
49 

55 

Crop of 1886. 

Grain. 

Per acre. 

32.5 
46 
44 
47.5 



261 

INDEX, 

Accredited Schools 137 
Agricultural Department, see Farm Reports; College of Agriculture; Regent's Reports. 
Agricultural Experiment Station 34,40,45,51,88,99 

Appointments for 89,105,106,113,114 
Board of Direction appointed 101 
Directors appointed 89 
Funds to be received by Treasurer of University 98,108 
Officers and staff of 11 

Appointed 89,102,106,114 
Plan for organization 88,99 

See Board of Direction of Agricultural Experiment Station; Regent's reports. 
Appointments in theExDeriment Station 89,102,106,114 
Appointments in the Sta~te Laboratory of Natural History 24,95 
Appointments of professors and instructors 13,18,52,72,76,115 
Appropriations asked of the State 30 

Baker, Ira O., Professor of civil engineering, report by 151 
Bennett, Charles, elected to the Executive Committee 32,91 
"Blue prints" 33,148,153 
Board of Direction of the Agricultural Experiment Station, appointed 89,102 

Reports of 103,112,194 
See Regent's reports. 

Board of Trustees of the University of Illinois 8 
Elected 45,213 
New Members 45,80 
Officers of 32,91,114 
Proceedings of—1886-'87 13 

Meeting of Sept. 14,1886 13 
Adjourned session of same, Nov. 9, 1886 , 21 

Meeting of Dec. 14,1886 25 
Meeting of March 8,1887 32 
Meeting of June 7, 1887 45 

Proceedings of—1887-̂ 88 % 71 
Meeting of Sept. 13,1887 71 

Adjourned session of same, Oct. 12, 1887 71 
Meeting of Dec. 13, 1887 80 
Meeting of March 13,1888 91 

Adjourned session of same, March 21,1888 99 
Meeting of June 12, 1888 103 

Adjourned session of same, June 26,1888 114 
To meet at University building 86 

Boring for natural gas on University grounds 53 
Botany, report on instruction in 161 
Broom-corn and Sorghum, a disease of 84,215 
Brownlee, J. H. t Professor of rhetoric and oratory, report by 173 
Bulletins, printing of 73,78,80 
Bunn, J. W.. elected Treasurer 32 

See Treasurer's reports. 
Burrill, Prof. T. J., a disease of Broom-corn and Sorghum 215 

Appointed on Board of Direction and staff of Experiment Station 89,102,106 
Assistant in Laboratory Natural History 24 
Elected Corresponding Secretary of the University 32 
Granted leave of absence 27,90 
Professor of botany and horticulture, report by 161 

See Horticultural department reports. 
Business Agent's reDorts to the Trustees 17,29,41,49,75,85,95,108 
Butler, Jr., Rev. Nathaniel, Professor of Latin, report by 175 
By-laws, amendment of 86 



262 

Certificates granted 46,48,109,110 
Their scope 110, 111 

Chemical laboratory, financial report of 36,93 
. See Regent's reports. 

Chemistry, report on instruction in 164 
Civil engineering, report on instruction in 151 
Civil Engineering Society 154 
Cobb, Emory, elected to Executive Committee 3a, 91 
College of agriculture, reports from 139 

See Farm reports; Regent's reports; Department of agriculture. 
College of engineering, reports from 143 

See Regent's reports. 
College ot literature and science, condition of 33 

Reports from 170 
See Regent's reports. 

College of natural science, reports from 161 
See Regent's reports. 

Commissions, military, students recommended for 47,110 
Committees, standing, appointed , 27,44 
Comstock, Theodore B., Professor of mining engineering, report by 154 
Corn, field experiments with, 1887 251 
Coin meai, value of in feeding pigs 240 
Corn, value of in feeding pigs 240 
Crab apples, cross fertilization of 15 
Crawford, J. D., Professor of history and ancient languages, report by 172 

Librarian, report by 183 
Cross fertilization of strawberries and crab apples 15 
Cultivation of the soil as affected by moisture and tile drainage 222 

Degrees conferred 46,48,109 
Diseaseof Broom-corn and Sorghum, a , 215 
Drainage,bulletin on 73,78,8<>, 222 
Election of Trustees , 45,213 
Electrical engineering , 33,47 
English language and literature, report on instruction in 171 
Entomology, report on instruction in 164 
Examination for admission at commencement 79,86 
Executive Committee reports 48,51,76,86,103,114 
Exhibit by Universitv at National Educational Association, Chicago 35,44,72 

At State Fair at Olney 72 

Faculty of the Universitv, members of 9 
Farm reports 14,26,37,48,73,82.92,111 
Fee in mechanical shops 92,110, 111 
Financial reports of business departments 35,93 
Financial reports of the State Laboratory of Natural History 69,130 
Financial reports of the University of Illinois 68,129 
Forbes, Stephen A., Director State Laboratory of Natural History, report by 185 

Professor of entomology and zoology, report by .. 164 

Geology, report on instruction in 167 
Graduates, occupations of 12 
Greek, report on instruction in 172 
Griggs farm, financial report from 36 

Lease to Darby 21,30,99 

Historical Sketch of the University of Illinois , 201 
History, report on instruction in # 172 
Honorary scholarships 38 
Hoppin, Lieut. Curtis B., Professor of military science and tactics, report by 178 
Horticultural department, reports from 15,39,83,93 

See College of natural science; Regent's reports. 
Horticulture, report on instruction in 161 
Hunt T. F., Assistant ^Professor of agriculture, On the Moisture of the Soil and its Relations to 

Tile Drainage and to Cultivation 222 
Experiments in feeding Pigs, winter of 1886-7 236 
Field experiments with Corn, 1887 251 
Field experiments with Oats, 1887 260 

Industrial art and designing, report on instruction in 180 

Laboratory of metallurgy 52 
See regent's reports. 

Ladies' hall and boarding house 22,27 
Latin, report on instruction in 175 
Lawns, damage to by larrre of May beetle 16 
Library, report from 183 

See Regent's report. 

Mcintosh, Donald, Professor of veterinary science, report by 143 
McMurtrie, Professor Wm., appointed on Board of Direction and staff of Experiment Station.... 

89,102,106 
Granted leave of absence.. 110,111 
Professor of chemistry, report by 164 
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Machine and carpenter shops, financial reports of 37,94^ 
Fee in.. '. 92,110,111 

See College of engineering; Regent's report. 
Mathematics instruction in 149* 
May beetle, damage by larvae of, to lawns • 16 
Military science and tactics, report on instruction in . 178 

See Regent's reports. 
Millard, S. M., elected president of Board of Trustees ; 32,91. 
Mining engineering, funds needed to pay a professor of 30 

Report on instruction in 154 
See Regent's report. 

Minnesota lands, report on —22,42,43,91 
Modern languages? report on instruction in 170 
Moisture of the soil and its relations to tile drainage and to cultivation 73,78,81,222 
Morrow, Prof. G. E., appointed on Board of Direction and staff of Experiment Station 89,102,106 

Delegate to Cattle Growers' Convention 78 
Professor of agriculture, report by ; 13& 

See farm reports; Agricultural department. 

Nebraska lands, report on 16,42,91 

Oats, field experiments with, 1887 260-
Oat meal, value of with corn meal in feeding pigs 240 
Occupations of graduates 12 
Oratory, report on instruction in 173 

Peabody, Dr. S. H., appointed president Board of Direction 89,102 
Elected Regent of the University 32 
Historical sketch of the University of Illinois, March 13,1888 201 
President of Board of Direction of Agricultural Experiment Station 89,102 
Salary 32,42 

See Regent's reports. 
Pedagogy, funds for professorship of 30 
Physics, report on instruction in ; 156, 
Pickard, J. C , Professor of English language and literature, report by 171 
Pig feeding experiments . 73,78,81,236 

[1] With skim milk 236 
[2] With corn meal, with corn, and with corn meal and oat meal 240 
[3] With insufficient food 247 

Pillsbury, W. L., appointed Secretary of Experiment Station 114r 
Elected Corresponding Secretary and Recording Secretary of the University 114 

Preparatory department ... 137 
See Regenrs reports. 

Regent, authorized to accept donations for the University 21 
To appoint instructors 18,53,77 
To inspect Minnesota lands '. 14,18 
To prepare exhibit for meeting of National Teachers' Association at Chicago 44 
To print and distribute bulletins of agricultural department 78 

Delegate to meeting of presidents of agricultural colleges 44 
Presents plans for honorary scholarships 38 
Reports to trustees 13,25,32,45,72,80,91,109,133 

See Peabody, Dr. S. H.; Board of Direction of the Experiment Station. 
Rhetoric, report on instruction in 173 
Ricker, N. Clifford, Professor of architecture, report by 143 
Rolfe, C. W., Professor of geology, report by 167 
Roos, Peter, Professor of industrial art and designing, report by 180 

Scholarships, see Honorary scholarships. 
School of art and design, report from 180 

See Regent's reports. 
School of military science, report from 178 

See Regent's reports. 
Shattuck, S. W., Business Agent, see Business Agent's reports. 

Professor of Mathematics, report by , 149 
Skim milk, value of in feeding pigs . . ; . . . 236 
Snyder, Edward, elected Recording Secretary 32• 

Professor of modern languages, report by 170 
Sorghum, see A Disease of Broom-corn and Sorghum 84,215 
Staff of the Agricultural Experiment Station... 11 
Staff of the State Laboratory of Natural History 11 
State entomologist's office 185 
State Laboratory of Natural History, appropriations for 20,24,27,31,43,49,76,81,88,99 

Bulletin of authorized 48 
Distribution of reports 44 
Financial reports of 69,130 
Relations to Experiment {Station 192' 
Reports from 48,81,111,185 
Staff of 11, 

See Forbes, S. A., Director. 
Strawberries, eross fertilization of 15 
Students, summary of 12, 

Whole number for twenty years .... 133. 
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Testing laboratory 81 
." ^ May ne used for outside parties , . . . 86 
Tile drainage 222 
Treasurer elected 32 
Treasurer's bond 42 

Reports 19,28,39,50,74,86,88,96,106 
Twentieth anniversary, March 18,1888 201 

University experiments and investigations 215 
ilJniversity of Illinois, faculty of 9 

Financial reports of 68,129 
Board of trustees 8 
University of Illinois, historical sketch of 201 

Ventilation 25 
Veterinary Science, report on instruction in , 141 

Warrants, 1886 54 
Warrants, 1886-'87 55 
Warrants, l887-'88 . . . 116 
Water supply 18.27,47,51,52,72,77 
Weed, C M . , resignation 95 
Woods, Arthur T., Assistant Engineer, U. S. N., resolutions respecting 53 

Professor of mechanical engineering, report by..- 157 

Zoology, report on instruction in 164 




