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UNIVERSITY OF ILLINOIS.

Agricultural Experiment Station.

CHAMPAIGN, MARCH, 1894.
BULLETIN NO. 31.

CORN AND OATS EXPERIMENTS, 1893.

EXPERIMENTS WITH CORN.

This bulletin gives the results of some experiments with field corn
in 1893, together with the summary of the results obtained in the same
experiments in 1888, 1889, 1890, 1891, and 189z.

The following are reported:

No. 1. Test of varieties. No. 3. Time of planting.

No. 4. Depth of planting. No. 5. Thickness of planting.

No. 6. Planting in hills or drills. No. 8. Frequency of cultivation.

No. 9. Depth of cultivation. No. 10. Effect of root-pruning.

No. 2z3. Continuous cropping with corn contrasted with rotation of
crops.

No. 71.  Corn fodder, effect of ripeness.
No. 89. Cross fertilization.
No. go. Growth of the corn plant; increase of its dry matter.

SUMMARY.

The experiments were tried on the dark colored, fertile, prairie soil
common to central Illinois. The surface soil is about 18 inches deep,
underlaid with yellow clay. The land on which the tests of varieties
were conducted had been in corn in 1892. It was plowed in the spring,
no fertilizers being applied. The land used for most of the other experi-
ments had been in clover in 1892, and was plowed in the spring after a
liberal application of stable manure. The corn was planted by hand and
covered with the hoe, the rows being 3 ft. 8 in. apart, and the hills,
generally, the same distance apart in the rows.

333
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The season was characterized by extreme drought during the summer
months. The rainfall for the five months from May to Sept., inclusive,
was 10.65 in.; but that from June 11th to Sept. 11th was only .94 of an
inch. The mean temperature for the five months and for each month
was not materially different from the average for the past five years.
The yields of corn and of stover were less in all the experiments, as
well as in the other field crops on the University farm, than in any year
since 1887. The exceptional character of the season reduces the value
of the results obtained in most of the experiments. This is believed to
be especially true of the results in the tests of varieties. But the conclu-
sions reached from a comparison of the results of experiments tried for six
successive years are probably the more valuable because they include
this unusually unfavorable year.

The results of the experiments for the six years, from 1888 to
1893, well illustrate the fact that the soil and climate of central Illinois
is admirably adapted to the production of Indian corn. Eleven different
varieties have been cultivated in each of these six years without excep-
tionally good care or treatment of any kind, and without the application
of other than stable manure. The average yield of air-dry corn of these
eleven varieties has been almost 63 bu. per acre.

The division of varieties into early, medium, and late maturing is
necessarily somewhat arbitrarily made. The average yield of all early
varieties has been 54, of medium, 65, and of late maturing, 59 bu. per
acre. The largest average yield of any one variety for the six years
has been slightly under 7o bu. per acre.

The average yield of air-dry stover for five years, from the medium
maturing variety, Burr’s white, when planted in rows 3 ft. § in. apart, is
4.5, 3.5, 3, and 2.8 tons per acre, when planted at the rate of one kernel
every 3, 6,9, 12, and 15 in., respectively. As corn is ordinarily planted,
3 tons per acre is a good yield of stover.

The tests at the Station indicate the advisability of the selection of
medium rather than either early or late maturing varieties; those with
ears above the average, but not remarkably large in size, and those
which combine as many good qualities as possible. But some of the
most profitable varieties have been faulty in some respects. The largest
yields of shelled corn have not been secured from varieties with the
smallest cobs, or with deepest kernels, or, in all cases, with symmet-

rical ears. As a rule, it is not advisable to select for the main crop
a variety which has been produced far north or south of the latitude in

which it is to be planted. A small acreage of some early maturing
variety may be profitably planted for use in the early autumn. Such
varieties are also valuable if corn must be planted exceptionally late.
No one variety has been shown to be greatly superior to all others.
There are many varieties much resembling each other. It has not been
shown that the yield depends upon either the color of the kernel, or on
the exact shape of either the ear, or the kernel. Large numbers of
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excellent varieties have been obtained from different sources, often when
they have had little more than a neighborhood reputation. The claims
made for many varieties advertised by seedsmen have not been sustained.
- In many cases there seems little reason for Illinois farmers to send out
of their own county for seed corn. Corn obtained from different
sources under the same name often differs materially. Corn obtained
with differing names is often much alike.

The results of experiments with cross-bred corn suggest the import-
ance of thorough trials of the practice of crossing desirable varieties.
Uniformity of type is sacrificed, but in a large majority of the trials
made at the Station the yields from cross-bred seed have been larger
than those from the pure bred parent seed.

Contrary to the opinion and practice of the large majority of Illi-
nois farmers, the results of the experiments as to thickness of plant-
ing, almost without exception, indicate that thicker planting than is ordi-
narily practiced will give larger yields of both corn and stalks. In five
years out of six, planting at the rate of at least 12,600 kernels per acre,
which is equivalent to 4 kernels per hill in the rows at the usual distances
for planting in Illinois, has given larger yields of corn than thinner
plantings. In the exceptionally dry year, 1893, somewhat thinner plant-
ing gave better results. -The thicker planting produces smaller ears, and
reduces the average weight of the stalks. The result of all trials at
the Station clearly indicates that in average seasons, in central Illinois at
least, a lessened .yield may be expected if the number of stalks is less
than 3 a hill.

In no year out of the six was any material difference shown in the
yield of corn, whether planted in hills or drills, where an equal number
of kernels was planted, and the ground kept equally free from weeds.

The date of planting, within reasonable limits, has not materially
affected the yield. The largest average yields have been secured by
planting from May 1oth to r5th, with no material variation in yield, if
the planting was done at any time from May 1st to 25th. If the ground
was in equally good condition at the time of planting, less cultivation
has usually been necessary for the later than for the earlier plantings.

Uniformly shallow covering has been found somewhat better than
deep covering; but it is probable that the corn is more carefully,
covered by the use of the hoe than it is where machines are used.

Shallow cultivation has uniformly given better results than has deep.
Purposed root-pruning has in all cases decreased the yield. It has not
been proved that comparatively deep culture, while the corn is small,
would be injurious. Unusually frequent cultivation has in some cases
decreased the yield, and in no case been profitable. No one implement
has been shown to be clearly superior to all others. It is believed the
best results can be secured with the smallest expenditure of tirae and
labor by having the ground in good condition at the time of planting
beginning cultivation before grass or weeds have made much growth,
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and stirring the entire surface of the soil as nearly as practicable to
the depth of not more than 2 or 3 in., often enough to keep the surface
well pulverized and to prevent the growth of weeds and grass. Each
year yields of corn not much below the average have been secured with-
out any cultivation subsequent to planting, except scraping the surface
with a sharp hoe to prevent the growth of weeds.” On soils of different
texture other methods of cultivation may be better.

Repeated observations show that the percentage of dry matter in
the corn plant, both stalk and ear, increases up to the time of maturing.
It has not been shown that the digestibility is decreased as maturity
increases. In many cases the palatability of both stalk and ear does
decrease. Leaving the stalks uncut until they reach full maturity in-
creases probability of loss from storms, and often makes it necessary to
harvest the crop in less favorable weather. It seems clearly proved,
however, that there often has been a considerable loss in the total food
value of the crop by cutting it at too early a stage, whether designed for
ensilage or for dry fodder. The percentage of water in the young corn
plant is surprisingly large, while the quantity of dry matter and the food
value is very much less than that found as the plant approaches full
maturity.

CHARACTERISTICS OF THE SEASON.

The year 1893 was exceptionally unfavorable for corn in Illinois,
especially in the central eastern portion. The rainfall was above the
average in April and May, but was almost unprecedentedly light for a
period of three months beginning June rrth. As stated before, from
this date to September 11th, the total rainfall at the Station was only .94
of an inch. The temperature during all the growing season was some-
what below the average, but in no month noticeably different from it.
The unusual drought greatly interfered with the growth of the corn and
reduced the yields in all cases, both of grain and of stover. The later
varieties were more seriously affected than those ripening earlier.
Varieties which in former years gave remarkably large yields, but which
usually did not mature sufficiently early to be counted desirable for
central Illinois, in 1893 were almost total failures so far as the yield of
grain was concerned. In one case there was 69 per cent of the stalks
without any ears. Most of the varieties ordinarily classed as late ripened
at such a date as to be classed with the medium, and some varieties,
usually classed as medium, had to be put with the early maturing
varieties. :

In view of these unfavorable conditions much less importance should
be attached to the varying yields of different varieties than to their aver-
age yields for the series of years during which they have been tested by
the Station. :

The table gives the mean temperature and the rainfall in inches
from May to September, inclusive, for each year from 1887 to 1893.
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The records for 1884 and 1888 are those of the Illinois Weather Service
for central Illinois. For the remaining years the records are those of
the observations made at the Station.

TEMPERATURE AND RAINFALL DURING THE CORN SEASON OF YEARS NAMED.

Mean temperature, F.

NWeany L Nies et W May. June. July. August. Sepﬁ. Average.
TOBTE T e, o) o B Sevaitari T 67.9: 73.6: 80640 75.2: 66.4: 72.7‘; %
205 50k B S T LAy ¢t S 59.4o 71.30 27 3 72.40 ;62.40 68.50
RS B O e g 59.2o 65.50 7267 69.20 61.3,o 6566
i1 T S IR O Lo 58.30 7466 73o 68.70 60.50 67o
LEGE T A N A 58.40 72 i 70 i . 70.2o 69.20 68 .
2 <o 1O 20 Py R T i 57.9 70.6 73.3 71.5 63.9 67.4
R O 57.4° 70.5° 76.4° LR b 66.5° 68.4°
Average, 1889-93......| 58.2° 70.6° Gl 70.1° 64.3° 67.3°
Rainfall, inckes. Aggregate
ggreg
TSS RN M S 3.84 1.62 1.65 2.56 3.68 13.35
el s e S RSy s 6.84 5.75 5.34 3.14 1.95 23.02
BOORL VAl L 5.52 6.81 5.84 .6 2.74 21,51
TE010] o S SR 3.56 3.8 2,83 1.93 1.19 L3N
306 ie AAera LA e o .89 2.08 TS 2.86 |- .41 7.65
BBOBRY- v b koo Ay =5l 7.86 5.36 2.5 2.43 .93 19.08
8O Lorr RIS 4.83 1.55 .59 .06 3.62 10.65
Average, 1889-93...... 4.53 3.92 2.63 1.57 1.78 14.44

Experiment No, 1. Corn, Testing Varieties.

Tests of varieties of dent corn have been made for seven consecu-
tive years, reports of which may be found in bulletins No. 4, 8, 13, 20,
and 2 5'. :

The land used in 1893 was the same as that used for this experi-
ment the preceding year. The stalks were removed, the land plowed
about five inches deep, harrowed twice, and marked a few days before
planting. The corn was planted by hand, six kernels a hill, in checks 3
ft. 8 in, apart, and was covered about two inches deep with a hoe.

The planting was done May 1gth to 23d. The plats, 119 in num-
ber, éach one-fortieth of an acre, 2 rods or g hills square, were so planted
that corn grew on every side. June gth to 24th the corn was cultivated
three times with surface cultivators, the first time with the ¢ Superior ”
and the second and third times with the ¢« Tower.” July 18th to 24th
the remaining weeds were removed with a hoe. Soon after the first
cultivation the corn was thinned to four plants a hill. Plats 31, 8%,
89, 90, 93, and 100 failed and were again planted, this time with Mur-
dock, but no account is made of them in what follows. The number of
barren stalks and the average height to tips of tassels and butts of ears
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were ascertained for each plat. Observations were made on the time of
ripening. October 7th to 13th the plats were husked by thirds and the
weight and number of ears ascertained for each third. The middle third
was at once shelled, the number and weight of both good ears and nub-
bins, and the weight of both shelled corn and cobs, being ascertained. A
pint jar of shelled corn from each plat was sent to the laboratory for the
determination of water. Eleven per cent is taken as the average water
content of air-dry corn.

DupPLICATE PLATS.

While the attempt was to have uniform soil and like treatment
throughout, the differences in yield, as in former years, of plats planted
with the same variety were considerable. There were four plats each of
Leaming and Murdock, and two plats each of fourteen other varieties,
as shown in the table. The greatest difference in yield per acre between
two plats of the same variety was with Murdock, 15 bu.; Leaming, 13.8
bu.; the average difference, Murdock, 8.2 bu.; Leaming, 7.5 bu.; and
the least difference, Murdock, 4.2 bu.; Leaming, 1 bu.

These differences, though considerable,are somewhat less than those
found between different varieties of even the same class. For example,
the greatest difference between two plats of the 49 planted with early
maturing varieties was 26.9 bu. an acre, and of the 49 medium matur-
ing, 29.4 bu.

YieLD PER ACRE oF AIR-DRY CORN UPON DuprLICATE PraTs, 1893.

Variety. a b c d |Average-

Murdock. ... .. il et 43.4 | 33.5 | 37.7 | 28.4 35.7
LR S R R R RS T e R B e 30.7 | 29.7 | 43.5 | 34.5 34.6
R o Tl S L Ty e e T 24T 3200 Sk N [T 28.3
bl ol S R e, it bt o S M SN 3B (71 00 {1 RS O A 6 28.2
SlEWAr S HMProved s i A8 L ol o AR 2057 ] N3 62N S S R e 33

Bl S S R i R S 3816 37407 o oret e B R - 38.1
iIBoeneliconnty swhite . 4.5 ool Lo TRl OO 2.0 F 340611 S L S Dy 33.8
IBSEr s s Tte Rty o #4 L 0 B R 35 28420 I RS SR e, 38.6
TR AR i i S T e A P S Sl 40171 320 5 Lttt SR 35.2
1 LES, 0 Saiot e ek S S S B S T T8 It T o T e 34.4
KIS SO ML g R I o o i s ot 2ame s h ol 3757 343 e T 36

U DT TN o & s A i B S S R T2 3T s 54 18012 TRAL AL ST 30.4
L g T s O T L 0L 7N I R 27.3
Bickerdike's early mammoth................. 2T 2000 Wik st R 25.1
Ealmstinaprogediiet - B i, 0 L LR b R LT 16281 20y sibr etz S, 16

S(EeHOWRIERD Famed] ™V, ol L 2T e 3000, § 5305 Hooteey: £l s e 30.3

When the variation of yield of different varieties does not exceed
that of different plats of the same variety the results are inconclusive. A
greater variation may properly be attributed, in part at least, to the
variety. If single plats are used, it is only after varieties have been
tested for a series of years that we can conclude which are the most
prolific; but other things can be ascertained in a single year, such as
time of maturity, size, ratio of ears to stalks, ratio of shelled corn to
cobs, and the general characteristics of stalk and ear. If several plats,
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widely distributed over the tract, are used for each variety and the aver-
age yields ascertained, these form a better basis for a comparison of the
varieties in respect to yield; for in this way the effect of differences in
the conditions of the test is much diminished.

MiIXTURES.

Four plats were planted, each with equal parts of two varieties of
corn, and one with equal parts of four varieties. The accompanying
table gives the number of ears and bushels an acre for each variety
planted separately, and their average as compared with the result of the
mixture, In four out of the five cases the mixtures gave larger yields than
the average of the varieties composing them. This is contrary to the
results of 1892, when in four out of five cases the yields were smaller
for the mixtures. In 1892, the average difference in yield was 3.7 bu.an
acre in favor of the varieties grown separately; in 1893, 2.4 bu. in favor
of the mixtures.

RESULTS oF MIXTURES, 1893.

: Yield per
Plat acre.
No. Name of Variety. R Bua PRt
rs ry
SAE corn.
I e | SV e S Fs e e 0 e s S At A 8520 34.3
G55 T E R RO GVt Ty S A A g i e o S e 7620 30.4
3 AV EEaa Dl ML S e et S R L e o 8700 32.3
101 Mixture of Hughes and Thomas................. 9000 20.5
e SRl e s T TR R B e e D 10200 38.6
12 & ragiiBooneicounty whited il ol U0l AN L L L oo 8690 33.8
IAVEEAEe 325 S st A S SR AU g 971;5_*_ 36.2
102 I e TR s e RO AN T A e e s Tt £ S S 8760 43657
R O O RIS S DL e s 5 ame B b ate SRS oo i Sl a sl 6300 38.1
34 & 107 |Bickerdike's early mammoth...... B e LT 8280 25.1
TSR oOAETESSLWRIte i 8 DS e SR e et T W 9660 =352
BORee-B0m DU ApEStWR TR IS 5 88 e s iR i 7980 28.2
AV erage R S NS S e e B TR A e TR 8055 31.6
103 IIEOmREN: s Wbt B St R B e v e 9600 37.5
Murdock (average of 4 plats).................... 9600 35:7
0 0150 T8 S0 01 RN 2o b 5 At S W s T G e 7740 28.3
NS R A S T RTINS i (R O R LR 7 8670 32
5 734“ ) b T YN N  AY  rd  Cal S (v A A P 9120 37.3
Leaming (averageof 4 plats)..................... 8070 34.6
56 & 96 |Clark’s Onarga........... T8 M T I KL 9240 36
. |Average 8655 35.3
105 Mixture 9360 47.3

CLASSIFICATION OF VARIETIES.

The table on page 340 gives a classification of the varieties tested
this year, and the yield of air-dry corn by each variety. Itis based upon
the time of ripening, color, and smoothness or roughness of the outer
end of the kernels. Varieties maturing before Sept. 13th are classed as
early; those maturing Sept. 13th to Sept. 3oth, as medium; and those
maturing after Oct. 1st, as late. The varieties that are very near the
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SyNopsis OF VARIETIES, 1893.

Yellow .

White ..

( Smooth.

L Rough..

( Smooth.
|
{
I

L Rough..

( Smooth.

Leaming (av. 4 plats)....... 383
ST D AR A S R SRR 273
Woodhull. g5 2 TN AL 22
Bickerdike's early mammoth. 21.1
Clarage s i, o e 22.1
Yellow (no name)........... 22.3
0V o o N £ i e Sy 30.3
Clark’s Iroquois.......... .. 30.7 +30.3
B. O. E. ensilage........... 40
Queen of the field.......... 33.4
R OMASICOLI: el % et s e 31.5
Minnesota king............. 26.8
Early Huren. il 0 et e 37.6
Barky B ut e iR T ey 35.5
| Cuban queen............... 40.4 |
( Murdock (av. 4 plats)....... 35.7 )
Chester county mammoth... 17.3
1202 ¥ cabim 2 Y on v SR e 22.7
I R S s B 5 s 16.1
Yellow (no name)........... 34.5
Edmonds (av. 2 plats)....... 28.8
di Legal tender... ... 50000 33.8 »28.9
Pride of the north.......... 30.1
Yellow (no name)._....... SRN2En8
Pride of Columbia.......... 34.6
King of the earlies.......... 31.7
Wisconsin yellow........... 33.9
o Leaming?.{. i o n it 34.5 J
[ White (no name)........... 19.5 )
Champion white pearl...... 42
White (no name)........... 30.4
3 Mills county white.......... 33.2 31
‘White (no name)........... 35.2
|PBakeris white [ IN A RaRE TS 26
( Ohio white dent............ 26.8
Dunlap’s white (av. 2 plats).. 28.2
s TR T AR sl Taoli e 5 28.9
{ Wisconsin white............ 34.9 p31.7
Vam'sSearly s i SIS sons 31.6
| White (no name)........... 39.2
| Callaway’s white........... 32483
Pride’of Kansas: .\ o st 35.5 )
Golden beanty............. 36.4
Fisk’siyellow: 2180 L an i S 19.5
Yellow (no name)........... 2740
Hughes (av. 2 plats)........ 34.3
deeaming et sl AR tes 31.8
Sterlingl < Lreic I TR 22
Clark’s Onarga (av. 2 plats).. 36
Q0= a4 73 et I P 15 30.2
N Y e e e 33.2 (395
Branson's climaX........... 40.8
Nio's prolifictiimirel G ptfines 31.8
Waterloo extraearly........ 30.8
Early golden’™ it i 19.3
Goldendent............. o 143046
Bickerdike's early mammoth. 29
LTIl | DN R, A E Al A ey &1
Thomas corn.......:..... S ]
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[ Yellow .<{ fYPiasal quelns = 5w 16
Farmers' interest........... 29
Prentice’corn.” .ol ikl 24.2
Champaign county prolific... 22
l Early mastodon............ 28.3
Cloud’'searly............... 30.5
| Rough..<{ Baker's yellow............. 26 >29.1
. California yellow........... 0.4
Yellow (no name) (av. 2 plats) 30.3
Medium < Steward's improved (av. 2 plats) 32.9
Riley's favorite (av. 2 plats).. 38.1
TATle DOsSt Rt e o e 25.5
e eaming s ek e b e Emn e 43.5 )
Mixed ..{ Rough..{ Blue River................. 45.2
J Smooth. { Hess white (av. 2 plats)..... 35.1
Piasaviting: 300 b e U 23.6 3
L White Bislasiwhite: .. 5 G iy 1.2
L Boone Co. white (av. 2 plats) 33.7
Burr’s white (av. 2 plats).... 38.6
Bough: ﬁ, White beauty.............. 34.8 32
Champion white pearl...... 37.3
Clark's favorite............ 15.8
Shornt stalles. & 305 S0 e 31.1 J
| Late ...{ White..{ Smooth.<{ Helms improved (av. 2 plats) 16

dividing lines as to time of maturity and smoothness or roughness, are
subject from year to year'to change from one class to another, hence we
see that the classification for 1893 differs considerably from that of for-
mer years, The fact that so many varieties’which have heretofore been
classed as medium, fall this year into the early class, can be accounted
for by the dryness of the season.

REsuLTs.

The number of plats in each of the three classes, early, medium and
late, and the results for each class for each of six years, are shown in the
table on page 343. In each of the years 1888 to 1892, inclusive, there
has been an average of from four-fifths to seven-eights of a full stand,
reckoning four stalks in each hill as a full stand. In 1893, however, the
stand was more nearly perfect, it being over 93 per cent. The better
stand was due to the fact that the corn was planted thicker than usual,
and afterward thinned to four plants a hill.

For 1888, 1890, 1891, and 1892 the per cent of barren stalks was
comparatively uniform, averaging about eleven; while in 1889 it drop-
ped to about 1.5 per cent, and in 1893 went up to 22, 23, and 50 per
cent for the three classes, early, medium, and late, respectively. Only
one variety was classed as late, and it has made some very good yields in
former years. The noticeable barrenness in 1893, is probably due,
chiefly, to the severe drought and the fact that the corn was planted
thicker than formerly.

Though varying much from year to year, owing to the nature of
the season, in general the height of both stalks and ears increased with
lateness of maturity, as did also the length and circumference of ears.
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In general the weight of 100 ears has increased, and the number of
ears per acre decreased with the lateness of maturing. The pounds of
ear corn, as weighed when husked, which must be taken to make a
bushel of air-dry shelled corn, invariably increase with the lateness of
maturity, This is due largely to the fact that the per cent of water is
greater in the late maturing varieties when husked.

Each year, excepting 1892, the medium maturing varieties have
made the largest average yields; the average of air-dry shelled corn for
the six years being as follows: Medium, 65.3 bu.; late, 59.5 bu.; and
early, 54.4 bu. per acre.

The following table gives the yield for each of eight varieties for
seven years, and of eleven for six years, arranged in the order of the
average yields. Of these varieties, champion white pearl, Burr’s white,
and Helms improved, are white; the others are yellow. Murdock and
Edmonds are early maturing, Helms improved, late, and the others,
medium. The average yield of the eleven varieties for six years is
62.9 bu. per acre. Other varieties of considerable merit, that have been
tested for three or more years, are Dunlap’s white, Clark’s Onarga, Cali-
fornia yellow, and ivory dent.

Yi1eLp OF AIR-DRY CoORN OF VARIETIES TESTED FOR YEARS NAMED.

Eight varieties tested in | 1887. | 1888. | 1889. | 1890. | 1891. | 1892. | 1893. | Av.
L s S S 29.6 | 86.6 | 80.6 | 69.4 | 67.3 | 70.1 | 34.6 | 62.6
Champion white pearl... .| 20.2 | 70 94.8 | 74.9 | 76.5 | 65 37.3 | 62.4
[Banrstiwhite ndl oinnas 30 85.9 | 75.7 {1 67.7 | 67.7 | 64.2 | 38.6 | 61.4
Steward’s improved yellow.| 32.4 | 91.2 | 68.7 | 54.7 | 58.4 | 74.4 | 33 59
Riley's favorite............ 30.8 | 81.8 [ 66.1 | 53.3 | 56.1 | 74.1 | 38.1 | 57.2
YR e e NI O 33.3 | 80.3 | 65 61.6 | 59.8 | 57.6 | 35.7 | 56.2
Oegaltender: . o5l 5 Dol . 25.8 | 84.2 | 68.9 | 60 56.8 { 60.3 | 33.8 | 55.7
B dnrondesy . At A 27.7 | 83.7 | 66.3 | 55.0 | 58.6 | 58.4 | 28.3 | 54.1

Eleven varie ties tested in 1888. | 1889. | 1890. | 1891. | 1892. | 1893. | Av.
Champion white pearl............ 70 94.8 | 74.9 | 76.5 | 65 37.3 | 69.7
IESRIMIR 2R Sy o 2 L e 86.6 | 80.6 | 69.4 | 67.3 | 70.1 | 34.6 | 68.1
IBarr st hitel s e s S L 85.9 | 75.7 | 67.7 | 67.7 | 64.2 | 38.6 [ 66.6
Steward’s improved yellow....... 91.2 | 68.7 | 54.7 | 58.4 | 74.4 ; 33 63.4
BlADIGSHTOqUOTS Ja o o ee s 0% 0, 68.5 | 8r.9 | 59 65.4 { 72.9 | 30.7 | 63.1
Rileyisdvorite 5 iiih 2 s 83.7 | 66.3 | 55.9 | 58.6 | 74.1 | 38.1 | 62.8
Helmsimproveditt . . J oo v il 84.8 |102.6 | 51.1 | 39 79.2 | 16 62.1
IBHSKISeVEl oWt 25 . it vateint s ofe [ nmd | 76.6 | 79.5 | 61.7 | 57.4 | 60.£ | 10.5 | 59.1
Wegallfander = . i hr o 84.2 | 68.7 6o 56.8 | 60.3 | 33.8 | 60.6
N BACCLKIN AR« 2 LA T | 80.3 |65 | 61.6] 50.8 | 57.6| 35.7| 60
EAmond Smba i ins o in. b a il | 8r.1 | 66.1 i 53.3 | 56.1 | 58.4 | 28.3 | 57.2

A comparison of the white and yellow varieties for 1893, shows an
average yield of 30.5 bu. an acre for the white and 30.4 bu, for the yel-
low. A comparison of the rough and smooth ones, gives an average
yield of 30.6 bu. an acre for the rough and 30.3 bu. for the smooth. The
average yield per acre for six years is 61.6 bu. for the white, and 60.4
bu. for the yellow. :
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FIELD EXPERIMENTS WITH CORN, 1893. 34'9
Variery Tests, YIELD, 1893.
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TziBgene coun tyswmitels oot ot v T A 31.8{3290(76.6/100 |l42.9|32.9/10
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27:Champaign county prolific................. 31.5/2050|71.7| 93.2(28.622 | 6.6
ZBEanlminastodon- BN At . o ol n ks 22.4(2370(73.1] 83.7/(32.4.28.3| 4.1
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VarieTy TEsTs, YIELD, 1893—Continucd.
gl 5 o &/ Bu shelled
So| »| 7| o |corn per acre.
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o Name of variety. :—E 59‘ 8‘§ ;:’F’ 5 5 5
i Gslioizs| T e | 5|8
Ealfg|Agies| | &l 8
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RERAIRDIASIE yE = s e € e G N e A e 29.6|2010(64.4| 81.4((31.2/24.7| 6.5
Egfigegalitender. SIS tabs L DL T SR TR T 26.3 2980I73 88.21140.8/33.8| 7
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% T ep ey m o s S NG S SRS S 22.7(2630/72.5| 83.5/(36.3/31.5( 4.8
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67 Nims prolific .......... LA, Al o IS 27.6 2830’72.4 89 [|39.1|31.8] 7.3
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84| White variety (noname) ......o0 vvvvun... 27.6/3770/78.3| 96.2((48.2[39.2{ 9
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BeIDmlapis white ", ... 2 an o Rl idn ! 23.4/2260/69.3| 80.4//32.6/28.1| 4.5
G SR INTIOT: AL A T e W T d o Lo g Mo I 29.9(3820(69.2| 87.8//55.2(43.5/11.7
Ol SHMPIoved'. (i .. 55l st s seorors & oteisa s 37 |2240(77.9|109.8|(28.8/20.4| 8.4
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94|Leaming—Barr's white cross.............. 26.8(3680(72.6| 88.2||50.7(41.7/ 9
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96|Clark’s Onarga.............vv eeuuu......|30 [2090/68.7] 87.1|(43.6(34.3] 9.3
g7Rileystavorttels « e L Lo MR s S 29 [3280/69.5/ 87.2|(47.2/37.6/ 9.6
98/ Edmonds..... o AR s 1 T s N e 25.9270068.3| 81.9((39.6(32.9|. 6.7
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i@ 57 38 LR e Bl 0 PO NAR AN S N [NV KU ) gl 33.7i2120|77 |(103.4(|27.5{20.5/ 7
B2 WPT BBl BBl b P S e Sty o AL 34.7|3650(73 | 99.5||50 (36.7/13.3
103 o B B R A s o N T T 25.6/3170[70.7| 84.5 44.9|37.5/ 7.4
104 RNEN SRR N2 A= i AR N Rokak VAR N 23.9|299068.5 80.2((43.6/37.3 6.3
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ToG/Hesstwhite: 1/ oot s Lhron s CRENAT s Ryttt 27.2|252069.8| 85.4,/36.1|29.5/ 6.6
107|Bickerdike’s early mammoth .............. 35.7/3060(76.3(105.5/[40.1|29 (II.X
108|Yellow v_ariety (Do mame)ias i Woin i =s At A .|28.22780|74.7| 92.7/(37.2[30 7.2
OGO GBI - A o s T s Ao e o 3 e e 28.3!309078.4 97.2I 39.4/31.8] 7.6
Tl Fnghest R T o e e Wi (o 33.6.3870l77.8|104.3'"49.7/37.1/12.6
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VariETY TesTs, YIELD, 1893— Continued.

g B F & Bu. sheved
[e] - T
8 el @ R @ {lcorn per acre.
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DR | e ol &
:';U- Name of variety. ;E = g Eg E,:’F‘ 5 > 5
L 5 s g‘ b= i =5 % = 2]
: To|aB|2gigsll e | a8
pvg ot PRl e s 5 F2eeES
@ B8 2 59 =
= 8 o = 50 ®
. a & [
111 ,3i261072 89.4|(36.3 29,2! 7.1
112 .81297070.7 86.1|'42 134.5 7.5
113 ; [20.312150/67.7 75.7]31-728.4 3.3
B¢ Boorerconnty white . 5.0l SR L L '30.4!3620!81.7|104.6//44.3 34.6' 9.6
TS B SOWINTe 5= s Jh s et trsn s s B T 31.8 393071.8| 93.6|(54.8(42 !12.8
O eliSEnElagd s S S el e s Rl 116.3' 580,68.9| 73.4(| 8.4/ 7.9/ .5
LR O1AED” Ao W, ATOP s a7 3 1 & b bia s oot s e s |17.7101068 | 73.7||14.913.7| 1.2
TaSsBraziansoursc"r. [ I USSR R A 0T |35.2 1920/77.9(107.3|/24.6(17.9| 6.7
sxoficongfellow. o Rl Sl L L LT o n v . 116.8 1030/67.6| 72.5/|15.2|14.2! 1

Experiment No. 3. Corn, Time of Planting.

Experiments to test the effect of time of planting on yield and
growth have been conducted for the past six years. The land used in
1893 was in clover during 1891 and 18g2. The last of April and
first of May it was treated with barrnyard manure, at the rate of about
thirty loads an acre, and plowed about five inches deep. The plats,

even in number, were each 6 x 60 hills in area. They were planted by
hand with Burr’s white corn, in hills 3 ft. 8 in. apart each way, six ker-
nels a hill. The first plat was planted May 6th, and one plat was
planted each week thereafter, till June 147th. After the corn was well
up, it was thinned to four plants a hill. Plats 5 and 6 were culti-
vated four times, the others three times. The cultivation was done with
surface cultivators and the remaining weeds removed with a hoe. Be-
ginning June 13th, the height of each plant of two rows, running across
the seven plats, was measured each week during its growth. The aver-
age weekly height in inches to the tip of tassel and upstretched leaf, for
each plat, is given in the table.

September 23d, plats 1, 2, 3, and 4 were cut and shocked, and Oct.
11th the others were cut and shocked. When cut, the leaves and stalks
of plat 7 were mostly green. When husked Oct. 28th to Nov. 1st,
the number and pounds of ears were ascertained for each plat. Twenty-
five pounds of ears from each plat was shelled, the cobs weighed, and a
sample of the shelled corn sent to the laboratory for the determination
of moisture.

The largest yield of air-dry corn, is from planting May 13th,
with nearly as good results from planting May 6th. Taking the aver-
age of six years, the largest yield is from planting May 11th to 16th,
with but little decrease in yield from planting any time from April 27th
to May 23d. Corn planted May 27th, matured in 115 days. This is
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REesuLTS WITH CORN FROM PLANTING AT DIFFERENT DATES, 1893.
;__,Q S’ pt)j When husked. g e g S & E
| PR s g [858|EEal w
=L 2 Z = e =88 | e ®
JEga = o | g¥ |zgE| = IREZ|FRE ) &
B 3 28 | 2o |s8% 3 |:cEl&gsi| 3
= =1 ] . I L= e B (=9 Il -
i 2e o Qg (R el ® R T ) ®
R = 0 s B M 2 FRT | 7
: : c o - | B O &
Sl B Qe 5
1{ May 6 | Sept. 16 8631 3548 50.7 16.7 70 73.4 ‘47.4
2 e SOy 177 8118 3512 51.4 16.9 68.3 73.2 48
3 L% 20, COSIEE (35 8181 3035 43.4 18.4 70 76.3 39.8
A 2Ty ‘“ 19| 7920 2844 | 39.6 | 18 71.8 | 77.9 36.5
5( June 3 Oct. 6 | 6300 2792 38.4 21.4 F2r7 82.4 33.9
6 W iics) O oS T7maT 3172 44.2 23.9 71.8 83.9 37.8
7 X7 X% s 6219 1899 25.8 25.8 73.6 88.3 21,16

AVERAGE HEIGHTS TAKEN WEEKLY IN INCHES To T1p OF TASSEL AND LEaF, 1893.

o} June| June | June | July | July | July | July | Aug.| Aug. | Aug. [Aug. [Sept
B g 20 27 4 12 18 25 1 8 23 30 | 19
. {Leaf e EOR ol ST 44.5| 61 76 85.5| 92.5 93 92 0I1.5| 9o0.588
ATEIEC P PR N N | Eo I (P Chal Wt v s 88 | 91.5| 91 89.5| 89.5/90.5
% ;Leaf .| 14.5/ 20 | 43.5| 58 | 73.5| 82.5/ 93.5| 95 | 95.5| 94.5| 95 |90
Tassel o gty M A e e | 155 25451 I S 86.5| 93.5| 94.5| 92.5| 92.5/92
Leaf 9.5| 20 34 46 63.51 72 81.5! 84 86 84.5| 85 |[81.5
e e i s e s A T N e 76.5| 81 84 83.5| 83.581.5
4 {Leaf. 7 |14 |28 |37 |49.5 60 |70 |74 |78 |77.5 77-5(75
TSR ) o [ttt RS o s (R F 00 B 2 | POV A2 73 79 78 77 177
5 {Leaf 3.5/ 10 20.5| 32.5| 41.5| 5I.5/ 60 66.5 72 75.5| 75 735
sl e A s e T s At B0 | IRt A Rt [ oy 3 56 68.5 75 75 |75
6 Realbs®: . 6 14 23 35 47.5/ 59 66.5| 74.5/ 78.5| 78.5/78.5
Tiraets DA ot g SIS e fv e SRR | CLERITEn e - o 3 T8 (sp =1 he 79.5| 80.5/80
el X0 Skt 7 ol do3 33 40 | 46 54.5| 66.5 69 |67
3 T e oot et v PR DT D P S U ik 65.5 68 167.5
ResuLTs wiTH CORN FROM PLANTINGS AT DIFFERENT DATEs, 1888—1893.
Bu, air-dry corn per acre.
Dates. 2
) 1888. | 1889. | 1890. | 1891. | 1892. | 1893. | Av.
APl tazas ol oo S 52
A rat i R SO RSB SIS SONS) ARl R 7 B b ST st il D15,
April 29—May 2.......... s 80 44 67 50 M E e o 62.6
M‘a:y S Y LR PP I Bty 5 Ao ) 87 51 71 48 70 47 | 62.3
< ML=T0 s Rt e L Y k- 86 56 75 50 63 48 63
Y 12—23 ...................... 87 50 71 52 66 40 | 61
1 2 —gune LS S SRR 83 55 74 34 59 37 57
uBe 213— AR E R RN PIICAN d & R 81 50 61 37 68 34 55.2
YB3l T 50 50 60 19 49 38 | 44.5
L TR Ol o 3iai e Lo sse i ke bt TRt o0 S U v e L] o B 30 22 26
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less time than required by either earlier or later planting. This, together
with the factthat the first three plantings reached their maximum height
about the same time, shows the more rapid growth of corn planted later
in the season when the ground is warm, over that planted earlier when
the ground is cold.

By very early planting, if a good stand is secured and the corn kept
equally free from weeds, we may expect as large yields as from later
planting. But for this locality the extra labor required™o remove the
weeds and the risk of a poor stand, will not justify planting earlier than
about May 1st. _

Experiment No. 4. Corn, Depth of Planting.

May 24, 1893, six rows, each 220 ft. in length, were planted with
Burr’s white corn, four kernels a hill, the hills and rows each being 3 ft.
8 in. apart. Row one was planted one inch deep, and each succeeding
row one inch deeper than the preceding. The land was adjacent to
that used for Experiment No. 5, and was in every way treated the same.
As in former years, the shallow planting gave best results. From the
table giving results for five years, it will be seen that the average num-
ber of ears per acre uniformly decreases from the shallowest to the
deepest planting, and that, in general, the bushels per acre also de-
creased.

' RESULTS WITH CORN FROM PLANTINGS AT DIFFERENT DEPTHS.

Ears per acre. f Bushels per acre. Ears in a bushel.

1888.' 1889.[1890.|1892.11893. Av. |{1888.11889.[1890.|1892.]1893.|Av. |{1888.]1889. 1890.[’1892. 1893.| AvV.

. | "wyqadeq

1
109.7; 83 | 77.8{ 65.8| 51.3] 77.5/| 101| 127 124i 126| 162| 128
88.4| 83 | 72.8] 64.7] 48.7| 71.5 109| 121 129 133 164| 131
3/10,440| 8,190/9,831 8,910'6,750 8,824‘ 100.8] 51 | 70.3| 62.7| 40.7} 65.1]] 104| 161 140 142| 166| 143
4, 9,630} 9,540|7,485 9,45017,236 8,668| 88 87 | 58.4| 70.3| 40 | 68.71{ 109| 110| 128] 135 181 133
7,699[ 73.1] 81 | 62.3| 56.5| 33.4| 61.3|] I13| 109} 136i 124} 176| 132
7,330 60.3’ 9z | 60.3| 58.5| 29 | 60 98| 113! 139| 125 158] 127
Are NS R S5k ] so0.5il..... A LEE || 12gletild 127

I[11,070! 10,530’9,608 8,280'8,31619,561
2, 9,630/10,080|9,385/8,640!7,952/9, 145

5| 8,280} 8,820(8,491 7,ozo|5,886
6| 5,940/10,440|8,389|7,290'4,590
Thrra w? ISatoRve 5,130 . ....

Experiment No. 5. Corn, Thickness of Planting.

The land used was in cloverin 1891 and 1892 and was treated with
barnyard manure, at the rate of about 30 loads an acre, just before plow-
ing. The plowing was done about two weeks before planting. May
24th, twenty rows, each 220 ft. in length, were planted with the vary-
ing number of kernels a hill and at the distance shown in the table.

In general, the ratio of stalks harvested to kernels planted, and the
ratio of ears to stalks, increases as the thickness of planting decreases.
The noticeably larger yield by the row having one kernel every three
inches, was due to the fact that no corn was planted next to it till June
17th. This gave it a more favorable exposure. Excepting with this
row the number of kernels a hill, from one to four, seemed to have
little influence on the yield, the difference being due to the number of
plants on a given area.

The yield of stover is greatest for the thickest rate of planting, but
the bushels of corn is greater for thinner rates. Taking the average for
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five years, there seems to be but little difference between planting any-
where from 11,880 to 23,760 kernels per acre. If grown chiefly for the
grain, the fewer the ears required to make the maximum yield the less
the work in harvesting; but if much value is attached to the stover, the
larger amount obtained by planting thicker might more than pay for
the extra labor required to harvest the grain. If stover and corn are to
be fed together, then it is pretty certainly better to plant thickly. This

ResurTs wiTH CoRN FROM PLANTINGS AT DIFFERENT RATES oF THICKNESS, 1893.

D Av. | B
< Per acre. 2, wt. 5 Bu. per acre air-dry corn.
B (=3
|
7 e B g
B8] = w = S
elet & | B | B | &5 &
®w | % (a] Rl
=2 1 R R A R Sl o | R T Y O el B Rl -
ol 2 Bl el 2 | o, ([EE|2alS)R (8|8 & |88
=B e 5 g2t o S o (BB |ull | © <) Iy « | B
=g B 3 ] 3 @ Bg (=48 g ®
T | ey o, = & S ganie w
I I & 5
f ¢ =
o o,
1| 3/47520|35316/17550(6507 3726 || .74 {|16,21|50/|73 |46.4|24.4/|105.3/45.3/58.9
2| 6,47520|34074| 8802|6237 187720 72 18l16|26 87.4/46.2|23.2| 84.1(16.7|51.5
3| 9|47520(34020| 734416426  |t174 || .72 ||1916,2281.7/53.5/23.1| 87 |14.3|51.9
4/12/47520|33480| 7722|6345 1444 -73 [|19,19 23|176.5/45.3]21.2| 97.717.5/51.6
Av.| |47520|34222{10354(6378.75/1930.2( .727|(18/1830||79.6(47.8/22.9| 93.5|23.5(53-5
1| 6{23760(18522| 8478|4698  |2241 .78 125 26|46||88.5'68.8/39.9| 90.9/27.663.1
2{12|23760|17982| 8424|4739 2241 .76 1126(27(47'(87.3/74. [41.5| 98.6(27.6/65.8
3|18/23760|19116| 9882|5252 2646 .80 ||27]|27|52 75.2|7o.4 43.9(103.3(32.5,65.1
4/24|23760|17388| 8856|5062 2511 .73 ||29/28|51(|81.3/76.4(43.6|100.8(30.966.6
Av.| |23760|18252| 8910|4937.7 12409.7|| .767|(27|27|49|[83 |72.4[42.2| 08.4|29.665.2
1| 915840/10692| 6480(3294  |2525 .68 1131139 61(84.4/78.7(49.8| 87.2|32.1166.4
2(18|15840[12150| go18(4590  |3645 .77 ||38/40.74|[76 81.9(50.2| 89.4[46 3i68 8
3(27{15840/11610| 8802(4509 3321 .73 [139/38,76,|75.6,78.8|45.3| 82.542 264.9
4|36|15840|11880| 93424428 (3821 || .75 (137|41(79/181.771.4/45.7| 89.5/48.5/67.4
Av 1584011583 8410[4205.2 (3328 -732||36/40|73|(79.4.77.7/47.7| 87.1|42.3/66.9
1|12/11880| 9936| 7884(3119 3537 .84 ||31]45(79(|81.7 74.4/60.7| 8o 144.968.3
2|24|11880| 8856| 7452(2673 3051 .75 ||30|41(84(|79.5/81.5/61.4| 76.1 38.7|67.4
3|36|11880| 9936/ 7398|3483 (3510 || .84 (|36/47|74//76 |77.9|57.1| 86.6/44.6,68.4
4(48|11880| 9936| 8424|3780 3915 .84 ||38(48(85/170.4/|80.660.7| 86 49.7169.5
Av 11880| 9666| 7789!3263.7 |3503.2|| .817((34|45/81||76.0/78.6|59.9| 82.2 44.5‘68.4
1|15 9504| 9866| 7344(4320  |4172 |(1.04 ||44|57(74||71.9]67.2|57.6| 75.2|53 |65
2|30| 9504 9126| 5832|4064  |3119 .96 1145,53/64'(61.7/69.6/54.9/ 72.3|39.6/59.6
3|45 9504| 8478| 65883875 (3875 +89 114659/78||57.9|72.8|58.9 75.4149.2/62.
4(60| 9504| 8154| 6048|2957 3024 .86 [|136:501741t..csfoccefe..| 72.3!38.4/55.3
Av.| | 0504| 8906| 6453|3804  |3547.5|| .937|(43|55|73 63-8’69.8_57.I 73.8/45.160.7
1Av.121701|16866| 9547|4388  [3240 .82 (|29/38/62{(79.9/67.1|46.5| 87.7/39.4 64 .1
2(Av.21701|16438! 7906|4461 2687 .79 1131/35(59!(78.4/70.6(46.2| 84.1/38 [63.5
3/Av.|21701[16632| 8003|4709 2905 ‘|| .80 (|33 37160 73.3(70.7145.7| 87 [42.1[63.8
4(Av.l217011:6168| 8078|4514 2043 .78 1132137 62|l77.5168.4'42.8| 89.3/41.964
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experiment would indicate that, as corn is ordinarily planted, there is less
danger of getting too many plants than of getting too few. One chief
reason why smaller yields are obtained from corn planted thickly is
probably because many small ears are not husked.

Experiment No. 6. Corn, Planting in Hills or Drills.

The land used consisted of seven half acre plats. It was plowed in
early May and planted May 12th to 18th with Burr’s white corn. The
corn was dropped by hand and covered with a hoe. The west half of
each plat was planted four kernels per hill, 3 ft. S in. apart each way,
and the east half, one kernel every 11 in., in rows 3 ft. 8 in. apart. The
cultivation was the same on both parts, each being cultivated three times,
and the weeds remaining were removed with a hoe. Sept. 6th to Oct.
23d the corn was cut and shocked. Oct. z1st to 28th the corn was
husked and the yield ascertained. The stover was weighed as fed dur-
ing November, December, and January. The accompanying table gives
the yield per acre for each plat. As to the difference in the yields of
corn, two plats are slightly in favor of drills and the other five in favor
of hills, while the average is 1.6 bushels in favor of hills. The average
yield of stover is slightly in favor of drills.

This experiment, like No. 5, both for this and previous years,seems
to indicate that there is practically no difference between hills and drills,
so far as yields are concerned.

ResurLTs wiTH CoRN PLANTED IN Hirrs aND DRILLSs, 1893.

o) i Yield per acre. Yield per acre,
& | (75 1b. per bu.) 1b. stover.
Z
= E Hills. | Drills. Hills. Drills.
1 | 25.9 22.1 3104 3040
2% [ K397 18.9 1640 1944
Bliag 17 2240 1920
4 | 28.6 30.7 1808 1784
5 ‘[ 33.9 34.4 2120 2312
9 | 43.2 40.8 2408 2592
1o | 50.9 48.3 2120 2276
Av. t 32.3 30.7 } 2206 2267

Experiment No. 8. Corn, Frequency of Cultivation.

The land used for experiments No. 8, 9, and 10 was in clover dur-
ing 1892, and was plowed, harrowed, and marked during the latter part
of May. June 2d it was planted with Burr’s white corn, four kernels
a hill,the hills being 3 ft. 8 in. apart each way. The tract was divided into
eleven plats, each 6 by 25 hillsin area, which were cultivated as follows:
Plats 1 and 7 had the weeds removed by scraping the surface lightly
with a hoe and without other disturbance of the soil; 2 and 8 were cul-
tivated shallow, ordinary; 3 and g deep, ordinary; 4 and 10shallow, fre-
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quent; 5 and 11 deep, frequent, and 6 had no cultivation, the weeds
being allowed to grow. The shallow cultivation was done with the
«Tower” and the deep with a one-horse double shovel. For dates and
frequency of cultivation see table.

The number of ears and the bushels per acre are given in the table
for each mode of cultivation. In both shallow and deep cultivation,
ordinary frequency gave better results than did very frequent cultivation.

ResurTs wiTH CORN FROM SHALLOW AND DEEP CULTIVATED PLaTs, 1893.

Yield per acre.
Kind of cultivation.

| Av. bu.

No ears. Bu. corn| for 5yr.
None, scraped with a hoe (2 plats)..........cooun.... 8881.6 | 28.7 68.3
Shallow, ordinary SS Bl et R M ik e BT 9108.9 | 36.3 70.3
Deep, o, F o S L I S I R D g 8938.4 33.6 66.7
Shallow, frequent VLA S o L X AL S8 8881.6 | 35.9 72.8
Deep, % I R e W o s s 2o 7616.8 30.6 64.5

None, weedsallowed to 8rOW. . ....ovieueecvneunnnnnn.. None. | None. |........
Frequent, (averdge giplats). oo oLt iU Ui U 8249.2 | 33.2 68.6
Ordinary, g St g v e e L 9023.6 34.9 68.5
Shallow i(average 4-plats):. . .. .o | siartibiese o oisrmrn ol s sls hasasume’s 8995.2 36T 71.5
Deep, A LN P SRR IO s TS ST AT 8277.6 3200 65.6

CULTIVATION OF PLATs.

Date, 1893. {Plats1 and 7./Plats 2 and 8.|Plats 3and 9.|Plats 4 and 0. Plats 5 and 11.
SRR TS A T il e b Shallow. 2 L alisSmtsiaen s ShalloW ..\ & R =S
W T S e s LT B ] A TR pope s 5 Rt s e o 2 S e EIDeep i fradtnt
T o o B D B, RSPt S e Deapti L Shallow...\. .. {{Deep.. .l etk
g2yl e Seraped.’. s[Shallow. = s ol H=as an Shallow....... Deepise .
S bl o b TS O] s B ) IDEE ey Shallow....... DEe PN ke
A AL 2 SRR Shallow i .l R Tt Shallow....... Deep..... JERN
SRy LR R R R ot S R R I A Deep... .iShallow....... Decpt ity
IR 1 O R W T o ot Shallow..... Deep.~ o4 Shallow....... Dee Pl e
I B A TRA IS O A A MRy B DR A 8 ) Shallow....... Dee P rrrte:
Y2057 o SCraApedisti sl s haan s e e G R R e

*Plat No. 11 only. {Plat No. 5only.

Experiment No. 9. Corn, Depth of Cultivation.

For care of crop see report on Experiment No. & By consulting
the table in the same report it will be seen that shallow cultivation gave
four bushels per acre more than deep. Contrary to results in former
years, scraping the surface to kill the weeds failed to give as large yields
as did deep cultivation. No cultivation, allowing the weeds to grow at will,
failed to produce any corn, excepting two small cobs, having one kernel
each. Taking the average of five years, shallow cultivation produced
59 bu. per acre more than deep, and scraping the surface 2.4 bu. more
than deep. '
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Experiment No..xo. Corn, Effect of Root-pruning.

Every other row of 6 rows running across the west end of
the 11 plats used in Experiments No. § and ¢ was root-pruned four
inches deep. The pruning was done three times—June 23d, July 11th,and
24th——by placing a frame 12 inches square on the outside, over each
hill, and drawing a guaged knife around the edge of it. When husked,
the number and pounds of ears for each row of each plat were ascer-
tained. The table gives 30 weights, involving 15 comparisons. In 12
of these, the unpruned gave larger yields than the pruned. Taking the
total yield of each row running across the eleven plats, every compari-
son gives the largest yield for the unpruned, and the sum of the pruned
and unpruned is in favor of unpruned for each of the five sets of two
plats. '

The average yield per acre is 7.2 bu. greater for the unpruned
rows. :

These experiments and similar ones in previous years suggest that
shallow culture is better than deep; that the injury to the roots, which
necessarily results from deep culture, reduces the yield; that good crops
may be secured in this soil without other cultivation than scraping the
surface to destroy weeds, and that the gain from unusually frequent cul-
tivation usually does not equal the extra cost of such cultivation.

REsuLTs wWiTH COrRN IN PRUNED AND UNPRUNED Rows, 1893.

Yield of ear corn, pounds.

Row. Sum of 60 hfiell

Plats | Plats | Plats | Plats | Plats DA per
‘ acre

1&7'2&8 3&94&105&11N0_ Lb. o

| ears.| ears.

3iUnpruned -, oL, 5.87 | 12 5.62 11.5 8.5 ! 132 | 43.5 | 26.9
A Bruned s g S0 5.87 | 8.25 6.87| 10.12| 7.5 121 | 38.62| 23.9
5| Unpruned®= . o s nd 8.25 | 14.75| 8.25| 14.25| 10.75| 158 | 56.25| 34.8
6| Pruniedienl syt ha i, 6.25 8.75. 8.87| 9.37 7.75' 118 | 41 25.4
FUnpipneds . 0L ¥ S 9.75 | 15 11.62| 14.87| 11 176 | 62.25| 38.6
S{Prunbdes el atl TNRL Gadin 6.37 | 11.75! 9.25/ 9.25 II 145 | 47.62| 29.5
Tot315 Unpruned...... 23.87 | 41.75 25.49\ 40,62; 30.25 466 |162 100.3
!'Pruned ..~ ... 18.49 | 28.75| 24.99! 28.74| 26.25| 384 |127.24' 78.8

Experiment No. 23. Continuous Corn Cropping contrasted with
a Rotation of Crops.

For eighteen years tests have been made of the yields of corn .
on half acre plats. On three of these corn has been grown contin-
uously; on one it has alternated with oats; and on six, to which no
manure or commercial fertilizer has been applied, it has been grown
. for two successive years in a six years’ rotation. On one of the plats
continuously in corn, barnyard manure has been applied annually at
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the rate of 24 two-horse wagon loads an
acre; on one commercial fertilizers of differ-
ent kinds have been applied ;and on oneno
fertilizing material of any kind has been
applied. The corn has been cut, and the
stalks removed each year. The table
gives the yields of the ten plats for the
last six years.

In general, the yields from the plat
manured with barnyard manure are larger
than those from the plats in rotation with-
out manuring; but the yield from this
plat in 1893 was much smaller than that
from the rotation plats. A like result
was recorded in the exceptionally dry
year of 1887. The yields from the plat
to which no fertilizers were applied have
practically equalled those from that to
which commercial manures have been ap-
plied; but they fall far short of those from
the rotation plats, and somewhat below
those from the plat on which the corn was.
grown in rotation with oats.

Experiment No. 71. Corn, Effect of
Time of Harvesting.

Experiments to test the effect of time
of harvesting on yield of both corn and
stover have been conducted for each of
five years. The harvesting has usually
been done at three stages of maturity,.
the early cutting being when the grain
was mostly in the roasting ear stage, with
husks and leaves all green; the medium
cutting when the kernels were mostly
glazed and a few of the leaves and husks.
becoming dry; and the late cutting when
the corn was fully ripe, the leaves and
husks being practically all dead.

The crop has always been shocked
in the usual manner at the time of cutting
and allowed to remain until well cured,.
before the husking and weighing. In
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addition to the results given in the table, for several years, the chemical
composition and feeding value have been ascertained and will be given
at some future time.

From the table we see that the yield of grain increases with late-
ness of harvesting in a marked degree, the average yields being to each
other as 65, 83.5, and 100 forthe early, medium, and late cuttings, respec-
tively. The yield of stover has always been least for the medium cut-
ting, and in three out of four cases greatest for the early cutting, the
average yields being to each other as 100, 87.5, and g7 for the three
cuttings, early, medium, and late, respectively.

YIELD PER ACRE FROM CORN CUT AT DIFFERENT STAGES OF RIPENESS.

Pounds ear corn per acre.

1888 | 1889 | 1890 ’ 1891 I 1893 [Average.

Cut early—Corn mostly in roasting% 2001 | 3081 | 3025 | 2216 | 2280 | 2521

ear stage, husks and leaves green.
Cut medium—Ears mostly glazed, a

few husks and leaves becoming dry %
Cut late—Fully ripe, leaves and husks

uSUAlNAATIE Afyr b R E e siades atetels

3501 | 3160 | 4257 | 2640 | 2600 3232

4240 | 3696 | 4752 | 3322 | 3360 | 3874

Pounds stover per acre.

SuticanlyeS it o St LN T LA 4006 | 3615 | 2485 | 3240 | 3436
Ot - MIERIMER S 5 -, s et 4 e ot A T 3454 | 3482 | 2130 | 2950 | 3004
Cut-latel s fi e Sals SV Rk 4051 | 3717 | 2447 | 3080 | 3324

Experiment No. 89. Corn, Cross-fertilization.

In 1893, ten of the most promising of the crosses grown in 1892
were planted on plats of considerable size and at such a distance from
each other as to prevent much pollen being carried from one plat to
another. There was some diversity in elevation and drainage and prob-
ably also in the fertility of the soil, so that not much importance was
attached to the comparative yields. Three plats from self-fertilized
ears (ears that were fertilized with pollen from the stalks on which they
grew) were planted adjacent to three plats of the same size and from
the same cross, but from ears cross-fertilized (fertilized with pollen from
stalks other than those on which they grew). In every instance the
cross-fertilized ear produced the larger yield, and the stalks were visibly
larger. Naturally the corn from the self-fertilized ears was more uni-
form in character than that from the cross-fertilized ones. The greater
the difference of the parent varieties the more variable was the product.
Itis thought that after some years of careful selection, after crossing, corn
fairly uniform can be produced. For methods of crossing, see bulletin
No. 25, p. 199.

Besides the above, five plats were planted, each from a different cross-
bred ear, and four plats each from the first year’s product of a different
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cross-bred ear. The former failed to produce a stand, the seed having
been injured by weevils and the plats were planted later with Murdock.
These plats were planted in Experiment No. 1.

The accompanying table gives the number of ears and bushels an
acre for the four plats of cross-bred corn as cempared with the individual
and average yield of the parent varieties. The first named variety is, in
each case, the female parent. In three out of the four cases the yield
from the cross is greater than the average from the parent varieties, the
average increase being 2.3 bu. an acre in favor of the crosses. In 1892
five crosses gavein every instance a larger yield than the average of the
parent varieties, the average increase being 9.5 bu. an acre. It seems
that cross-bred corn gives larger yields at least for the first and second
years after crossing than an average of the parent varieties, but how
long this greater fruitfulness will last is undetermined.

Farmers can produce cross-bred seed in considerable quantities in
the following manner: Plant with one variety in one planter box and
another variety in the other. Remove the tassels of one variety before
they begin to shed pollen and the shoots of the same will be fertilized
with pollen from the other variety, thus producing a direct cross.
The seed should be selected from the rows from which the tassels have
been removed.

ResuLTs FRoM CROss-BRED CORN.

Yield per acre.
Plat. Variety. .
No. of Bu. air-dry

ears. corn.
g IChampion white pearl:.. ... .coaioo il 7680 37.3
FSSTISBOrT's, Whites o, citloen bt o At it s hnt. 10200 38.6

LT T, e R s SRS TN [ 25 L TS U PR 8940 38
92 Champion white pearl—Burr’s white cross. ... 7080 - 28.4
Leaming (average4plats).........ocovennnn.. 8070 34.6
13 & 115 (Burr's white........... oo o RS SN S 10200 38.6
RSvEEATC 1 e O e A oy L T A e 9135 36.6
5 SN Leaming—Burrs’ white cross............. o 9480 41.7
EBIOAG B IS A GRS 2 R b o el LTl s TR 7740 28.3
Murdock (average g plats)....c.oovivennennen. 9600 35.7

AT ABELAw 2 < AINe S ot 1ia 5ol o %y ujerel o fo fo e hohs 8670 32
95 Edmonds—Murdock cross........cceecuue ... 9840 41.4
OO O PR A T QIS v [ S T R TR0 s bl 1. L 7740 28.3
L T R A T A A B s R S 2 | 10200 38.6
AN ETAIE . i g e Bk o el e st b G IIODES LA -, 8970 33.5
99 Edmonds—Burr’s white cross.........ce.0... 9360 37.8

G. E. Morrow, A.M., Agriculturist.
F. D. GarDNER, B.S., Assistant Agriculturist.
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RATE OF GROWTH AND CHEMICAL COMPOSITION OF THE
CORN PLANT.

Experiment No. go. Corn, Rate of Growth.

This article gives a record of observations on the rate of growth in
height and weight and on the chemical composition of the corn plant, as
well as on the rainfall and temperature at this Station during four seasons
from May to October.

The field work and the weather observations have been in charge
of the agricultural department of the Station. The writer is responsible
for the chemical analyses in 1890, 1891, and 1892, and the writing of this
report from the observations on record. The work has already been
briefly discussed in bulletins Nos, 13, 20, and 25 of this Station.

It is quite well known that experienced corn growers have an un-
written knowledge of what is good and bad corn weather. They have
learned by their own observations through a number of years the climatic
or meteorological conditions that are favorable or unfavorable to grow-
ing corn. This information has been gained without measuring asingle
corn plant or recording the amount of rain and heat from year to year.
It is not uncommon to hear the remark that a certain shower is worth
more to the corn than two inches of rain at a given time, and that the corn
needs two days of soaking rain is another statement that may be frequently
heard sometimes, But, although the weather of the future seasons can-
not be accurately predicted, it is of interest to note what has been in the
past the relation between the development of the corn plant and the
weather, This has been done by actually measuring and weighing corn
plants every week of their growth and noting the rainfall and tempera-
ture during the same time. A record of such observations has been
made at this Station through the corn growing season of four years,
1889, 1890, 1891, and 1892.

PLAN oF THE EXPERIMENT.

Each season, when the corn plants were about ten inches high,
measuring from the ground to the tip of the upstretched leaves, a num-
ber of hills of nearly uniform size, with three plants in each, were selec-
ted and numbered. Each week through the season the height of these
plants was measured and two or t hree hills (of three plants each) were
cut off close to the ground, taken to the laboratory and analyzed. Thus.
a weekly record was obtained of the increase in height and weight of
the corn plant and also of some of the changes in composition. The
changes in weight and composition of the plants through the season



362 BULLETIN NO. 3I. [ March,

were necessarily obtained from different plants each week. They could
not be weighed and then left to grow again, as is done with animals in
an experiment. The only thing possible was to begin with an even lot
of plants and assume that those which were cut and analyzed each week
were a fair sample of the whole and represented the general growth and
development. Measurements of the height from the ground to the
tip of the tallest leaf and to the top of the tassel,when present,were made
of each plant. The number measured each week varied from 6 to 225
during the different years. The weight and composition per plant was
obtained by analyzing the three plants in one hill as one sample. Ex-
cepting the first year, three hills of three plants each, making three sam-
ples, were cut and analyzed every week. From these analyses, including
nine plants, the average composition per plant was calculated.

Very complete meteorological observations have been made daily
at this Station since August, 1888. They are taken at 7 a. m.,, 2 p. m.
and 9 p. m., and include the maximum, minimum, and mean tempera-
ture, height of barometer, direction and force of the wind, weather, as
clear, fair, or cloudy, rainfall, and humidity. Some of these observa-
tions, particularly the temperature and rainfall, are given in this report
for the purpose of comparing these meteorological conditions with the
rate of growth of the corn during the different years.

THE SoIL.

The soil in which the corn was grown is the uniform black prairie
soil of the University farm, tile drained. A different plat was used each
of the four years the experiment was made.

The land used in 1889 had produced a crop of corn in 1888, with no
manure; corn in 1887, with barnyard manure; and clover in 1886. The
plat used in 18go had produced crops of oats in 1888 and 1889. The
corn of 1891 was planted on land which had raised a crop of corn in
1890, wheat in 1889, and clover in 1888, no manure. A plat of grass
land which had produced a crop of hay in 1891, 1890, and 1889, was
used for this experiment in 18g2.

TiME oF PLANTING AND VARIETY oF CORN.

May 4th, 1889, Edmonds, yellow dent, was planted; May~5th,
1890, Burr’s white; May gth, 1891, Leaming; June 3d, 1892, Burr’s
white,

The influence of the soil and the variety of corn on the variations in
the rate of growth during these four years cannot be exactly measured,
The same variety of corn was planted in the two years 18go and 189g2.
The varieties planted the other two years were similar, Edmonds being
somewhat smaller and earlier. 3

The weekly observations giving the growth in height and weight,
each year show that there was not the same rate of growth in any two
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years, but quite similar in some years and very different in others. The
greatest variation is noticed between the two years when the same vari-
ety of corn was planted, and this suggests than the rain and heat were
more influential on the rate of growth, than the difference in the variety
of corn, as there was a great contrast in the weather of these twd years,
18go and 189gz2.

MEASUREMENTS AND ANALYSES MADE OF THE PLANTS.

The measurements made of the plants included the height of each
from the soil to the tip of the tallest upstretched leaf, and to the tip of
the tassel when present. The analysis included the determination of dry
matter only in 1889. In 1890, 1891, and 1892, each of the three samples
of corn cut weekly was analyzed more completely. An estimation was
made of the dry matter, mineral matter or ash, protein or flesh-forming,
nitrogenous matter, fiber, nitrogen-free extract which includes the
starch, sugars, gums, etc., and ether extract that contains the fats and
oils. In addition to this, an estimation of water was made in the corn
plants cut in 18g2.

June 10, 1889, fifteen pairs of hills were selected and numbered con-
secutively. The corn in one pair of these selected hills, was measured
and cut weekly, and the amount of dry matter determined in each of
these two samples, which contained three plants each.

June 2, 1890, sixty-three hills, as nearly alike as it was possible to
find, were selected. They were numbered and divided off into 21 lots,
of three hills each. One lot of three hills was measured and cut as in
1889.

June 12, 1891, seventy-five hills were divided into 15 lots of five
hills each. Four of these hills were cut every week. Chemical anal-
yses were made of each of three hills, so that during the growing season
these analyses were made of triplicate samples taken each week. The
fifth hill in each lot was left to grow, and was measured each week dur-
ing the season. Each plant in the 75 hills was measured every week
until it was cut, making a total of 3,159 measurements that year.

The spring of 1892 was very wet, hence the planting of corn was
about one month late. This year weekly observations were made of
the growth of the corn from the time it was planted. Oné hundred
plants, drilled about 18 inches apart in a row, were selected for measur-
ing. They were not cut for analysis. The same analyses as in previous
years were made weekly of three hills of corn in this same plat and
very near to the plants measured.

DeTaiLs REcorpED IN THE TABLES AND CHARTS.

The tables show for each year the variety of corn planted, date of
planting, number of plants measured each week, with the extremes and
average height per plant; the weight of dry matter per plant each week,
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RATE oF GrROwWTH or¥ FIELD CORN, AND CHEMICAL COMPOSITION.
Edmonds yellow dent corn, planted May 4, 1889.
|
g | Height of ° Av. daily |Percentage composition
B | plants,in. | | Jg | ®| temp,F. of dry matter.
@ 2 8< |5
Week 2r FE ] = o3
18w |z 2B =)z o | €82,
ending. | ® & 1 s|¢ ‘ g R TS 2l 2|5 |l |E(cxSm
& o (- @ Do - ® = = 79 o % o 3 2= =
& g e (" 13"| 2| BE|B|EB|P|E&|n|5R|B8
2 ALARNRAE L
: Rt T ol LES
June 10| 6 60 - Flasis .2|1.56| 58° 77°] 40°|... S
17| 6 TI=18™) swtaf. .8|2.441 62 | 78 | 46 7
24| 6 24--28 2| Kook 3.4/2.69| 71 | 86 | 52 |...
July 1| 6 37—44 0 R s & Y R P M R Y B 1 3 2 3Ge) 350
8. 6| 46-58 53/....| 25.1] .06| 73 | 89 | 52 o 4
15/ 6 69-87 78|....1 66. i2.31] 75 [ 90 | 63 |.... ... E '
22| 6 | 73-100] 02| (a) | 107.6| .78| 72 | 90 | 50 3 5 5
29| 6 | o95-109] 103| (6) | 136 |(2.66] 71 | 88 | 54 . 3 5
Aug. ‘5{ 6 | 110-119| III|....| 196.3|....| 68 | 83 | 49 5
12| 6 | 102-117| 110| (€) | 227.2] .6 | 69 | 84 | 50 3 3
19| 6 | 96-120| 110| ()| 241.5/....| 67 | 84 | 51 ¢
26| 6 | 106-124| 111| ()| 316.5/7...| 71 | 89 | 49 !
Sept. 2| 6| 96-117| 107| (f)| 302.1|1.3 | 67 | 87 | 45 5 o
9| 6 | 106-114| 108| (g)| 344.8|....| 70 | 88 | 47 R 5
16| 6 | 91-140| 108 (%) | 392 53 {73135 .
Burr's white dent corn, planted May 5, 1890.
June 2| o 13-15 1 £ Sl BT 12168 187 1 g2 . s e L s ks
10f o | 20-27 23\ 2.8| .o5| 72 | 88 | 51 [17.4]27.9/....[]....} 3.6
17{ 9 32-43 38(....| 10 |(2.41| 68 | 84 | 47 |14.4|24.5|21.3|36.4] 3.4
24 9 57-68 61/....| 32.3|1.34| 74 | 90 | 62 |14.7{17.7|25.2/40.1| 2.3
July 1| o9 73-92 87(....] s8.1|....| 81 | o6 | 64 |14.9|15.8/34.6{33.3| 1.3
8 9| 9o-105| 98| (2)| 136 |....| 72 | 94 | 45 | 9.8|11.4(28.8149 | 1
15| 9 | 95-120 III|....| 179 (2.04| 73 | 97 | 50 | 8.2{11.4{29.9/49.2| 1.3
22| Q| 104-123| 119|....| 229 |....| 72 [ 94 | 55 | 7.9{10 {30 |[5I.2} 1.2
29| 9 | 103-126 114|....| 289.6| .79| 72 | 97 | 51 | 6.5| 8.5/27.9|56.2| 1
Aug. 5! 9 | 100-130 112|.... 208 .07/ 76 | 96 | 50 | 6.4| 8.6/28.3(55.4| 1.4
12| 9 | 89-124 109|....| 203 [1.08| 68 | 92 | 47 | 6.6| 8.6/24.5|58.6| 1.6
19/ 9| 96-112 108 (/) | 344.6] .38| 68 | 88 | 45 | 6.4| 7.3|22.1(62.1f 2.1
26! 9 97-128 117,....[ 393 | .4 |63 | 85| 39 | 5.7 7.5/25.9;58.8| 2.1
Sept. 2| o | 99-126 114| (¢) | 385 .31| 71 | 89 | 46 { 5.7 7.1/21.5/63.8| 1.9
] 9| 9 | 105-122 113} ()| 421 | .51 50 | 78 | 33 | 5.3| 7.3/19.9/64.9| 2.5
16| 9 | 94-120 106| (¢) | 344 |....| 57 | 78 | 35 | 5.8| 7.8[22.661.5| 2.3
23| 9 | 100-118 114|....| 349 ‘ .37/ 54 | 75 | 33 | 4.9| 7.5/22.7(62.6| 2.3
300 9! 99-123| 112|....| 442 l1.4 1 60| 75 | 46 | 3.7/ 6.7120.2166.8! 2.6
FIELD NOTES, 1889. FIELD NOTES, 1890.
(a} Tassels showing. (¢) Passed milk, (a) Full tassel.
(¢) Allin tassel, bloom and silk. () All glazed. (6) Milk stage.
(¢) Silks dead. (&) Milk to ripe. (¢) Dented, husks drying.
() Soft milk stage. (%) All ripe. (4) One-half leaves dry.

()

Ripe.
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Leaming corn, planted May 9, 1891.
¥ v v
=g | Height of - Av. daily "Percentage composition
E plants, in. | 'T %Q r;.? temp. F: of dry matter.
7] @ =] =
Week o -'"E = )

ending. 2 5% > 81%s | E =1z - Q 3 2| o

a| & |'§|2|E8|Slg|lkls|»|3|8&|cF2
g o S8 | Bo B 2|l8|5 (a2l |2e55
e 8 o e BN REl ] i) 2| = |5%R|68
; A |8l PlEigsiT

June 10| 225 11-26 M Y SR 3503 1166 1 00" 2 5O e e [T+ ars
17| 225| 23—43 R 4.5| .23| 70 ' 92 | 49 '11.2{27.6|23.3/35.7; 2.2
24| 213 32-64 47 |. 20 |1.02) 74 | 92 58 11.824.1}25.4 36.7| 1.9

July ll 201| 50-84 | 65 |....| 30.4] .33; 75 | 93 | 53 |11.5/19.128.1/39.4 I.9
8 189 57-01 73 50 .07) 69 | 89 | 47 |10.5 19.1\29.2‘39.5 1.6
15| 177| 50-102 | 84 {....| 114.3| .38 71 { 93 | 45 | 9 15.7‘30.642.8 1.9
22| 165| 64-111 | 96 | (@) | 161.6|. .13| 70 | 93 | 52 | 7.9{12.129.1|49.3| 1.6
29\ 153| 81-115 | 98 | (4) | 161.2| .83} 69 | 93 | 42 | 7.1 11.3128.'151 2.4

Aug. 5 141| 82-116 | 93 | (¢) | 215.1| .01{ 71 | 93 | 51 | 6 |10.8/26.7/54.6{ 1.8

. 12| 129| 82-118 1798 |....| 165.4|1.35/ 74 { 99 | 54 | 6.9/10.828.6(51.2! 1.5
19| 117| 82-118 | 97 [ (d)| 257 [1.28| 75 | 96 | 64 | 6.2|10.3/27.5|53.9| 2
26! 105| 82-115 | 97 | (¢) | 295 .22/ 62 | 83 | 40 | 5.7| 9.3/24.7|57.6| 2.6

Sept. 2!/ 93| 81-114 | 97 | (/)| 349.5| .35/ 63 | 90 | 41 | 5.1| 8.521.761 7| 2.9
9, 81| 81-114 | 96 |....| 320 l 64 [ 88 | 41 | 5.1 8.9I'20.462.8 3
16, 69/ 81-113 | 93 | (£)| 290 e 76 | 95 | 55 | 5.2| 9.7/19.7/62.5| 2.8
23|.... ........ PR | 324 .061 72 ’ 96 | 46 | 4.4 9 [18.6/64.9| 3.1

I
Burr's white corn, planted Fune 3, 1892.

June “soltmoeelii s . e S LR ora (| T30 66 [ 1 82/3] 427 ol v s Tar bait | cr R
17| 100} 2-17 B ehdl £ it ot 0 £ 0 e Mo g s AR B Ra R [T E
24| 100| 7-24 i o TN 1.7\4.02} 75 | 84 | 37 [17.4|26.3[{18.4/|35.9|....

July 1| 99| 10-34 24 . 3.3| .86| 68 | 80 | 49 |13.4/24.4/21.6!34.5/....
8| 08| 1243 SETY o 9.1{1.32f 66 | 84 | 49 [14.1 22.8(25.3/33.9] 3.7
15/ 97| 25-67 5I [....| 20.8| .09| 73 | 91 | 52 |11.4(20.1{26.5/38.3| 3.6
22| 96| 36-90 68 |....| 49 .82] 78 | 94 | 58 | 8.5/17.3(28.3/42.5| 3.4
29| 94| 40-110 | 86 |....| 90.8| .27, 77 | 90 | 51 | 7.3 12.228.8|48 3%

Aug. 5/ 94 50-119 | 95 | (@) | 141.4/1.03] 61 | 82 | 46 | 6.6/10.8(29.8/49.6] 3.2
12| 94 52-119 | 99 |....| I7I .42| 74 | 9o | 61 6 l9'529 52.9| 2.5
19| 04| 54-II9 |100 {....| 221 |....1 71 | 92 | 51 | 5.9({,9.1|27.7,54.&| 2.4
26 93| 53-119 | 89 |....| 274.7| .08 68 | 96 | 30 | 6.6/ 9.526.0 54.8 2.2

Sept. 2| 92| 51-124 | 86 |.. 300.4/ .19/ 72 | 93 | 54 | 5.7 7.9'23.8,59.7| 2.7
9| 92| s51~125 | 88 |.. 329.7| .74/ 62 | 94 | 56 | 5.7 8.7|22.960 | 2.6
08 1 A AT opgc ol 425.5|....1 74 | 90 | 53 | 5.2 8.220.8362.8 2.9
b AL TR SRS vees|eees| 417.5|....1 66 | g0 | 47 | 4.9] 7.8{19.364.9( 3
30f IR « - . a2 23 £ 61 | 73 | 42 | 4.7| 6.7[21 [64.7| 2.8

Oct T oo te Al . & s N 50 i 4.2' 8 120.7.64 3

FIELD NOTES, 1891, FIELD NOTES, 1892.
(2) Fall tassel. (¢) Denting. (2) Full tassel.
(¢) Silk all out. (/) Husks turning brown.
(¢) Silk dead. (g) -50 per cent. dead.
(d) Roasting ear stage. 7
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RELATION OF TEMPERATURE AND RAINFALL TO INCREASE IN HEIGHT AND DrRY MATTER
orF THE COrRN PLANT.

1889. 18go.

Temp.| Rain, |Per cent.;Per cent |Temp.|Rain, [Per cent.|Per cent.
of total | of total of total | of total
F in ht wt. F in ht wt
April.
1st week...... AR R S TRAT R R < Ko #47 Glonde B ¥ Gl IR, et ol e w yms
A e 55 AT I ITHEES 1 Al I RE S 54 HirL g S AT e
Bdran e v 57 s fipr o 1| b S E 48 & o s (o St S e S
Byt ot =8 S0 L 52 FO2RIR R SRl el 54 p 3RS0 o B 0 o L L
SR = ben s n e b A A A A R ol RS e RS & o MRS $95 UEE n
May.
1st week...... AR R RIS L gk PR PR e 50 f3 %, W IR AT o B, A Yy - Ca o
2N Vel b A . 66 SR BN Norehel e pt | AT 54 p &3l0 Sl ORI S §2 2 A
o R UOE B S 66 ST R IR N £ LT IER) 56 T SR I a7 5 5 3 14D . -
/1 ey e SRR % St 4 SR | i s Bl 1 AB AL 68 | 1.12 T2 '3 bl e
ST et O PR AN B 2 e e et [ 3.44 s CRER S R YT
June
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RELATION OF TEMPERATURE AND RAINFALL To INCREASE IN HEIGHT AND DRY MATTER
OF THE CORN PLANT.—Confinued,

*
7 ¥ Yz 1891. 1892.
Temp.| Rain, [Per cent.|Per cent.Temp.|Rain, |Per cent.(Per cent.
of total | of total of total | of total
F. in. ht. wt. F. in. ht. wt.
April.
3 il T R e oY o st T I 0 S P 569711 g4 xm e R S
SR e o 52 Sk | R T o B R 37 831 e e ol e
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COMPARISONS OF OBSERVATIONS ON TEMPERATURE.

1889. 1890.
April. April.
A gradual increase| Average tempera-
in temperature up |ture, higher than in
to the last week, |1889. The third
which was cooler | week, the coolest in
than the two pre-|the month.
vious weeks.
Extremes, 25°-75° | Extremes, 29°-80°
May. May.
First week,average | First week, aver-
temperature; sec-|age temperature;
ond and third|second and third
weeks, above aver-|weeks, cool; last

age; last week, un-

week, warm.

usually cold.
Extremes, 28°-91° | Extremes, 33°-87°
SFune. Fune.

The whole month

a little cooler than
June of the other
three years.

Extremes, 40°-88°

First week, warm;
second and third
weeks, about aver-
age temperature;
last week, hot, tem-
perature up 96°.
Extremes, 47°-96°

Fuly.
Average tempera-
ture for July,warm-
er in second than
last week.

Extremes, 50°-90°

Fuly.
Temperature reach-
ed 97° in both
second and third
weeks.

Extremes, 45°-97°

1891.

April.
Unusually cold the
first week, but grew
warmer each week.
Third week, warmer
than usual for
April.

Extremes, 22°-81°

May.
First week, below
average. Some hot
days in last three
weeks, with about
an average mean.

Extremes, 24°-91°

1892.

April.
Unusually warm
the first week and
cold the second and
third weeks, with
an average tempera-

ture in the last

week.

Extremes, 26°-70°
May.

First week, warm.
The remainder of

the month cold.
Highest in last
week, 80°.

Extremes, 37°-94°

Fune.
The weather was
warm, but not ex-
cessively so.

Extremes, 49°-93°

Fune.

Second week was
warmest, and the
last rather cool.

Extremes, 49°-94°

Fuly.

Cool first week and
a mean tempera-
ture, a little below
average, with some
hot days.
Extremes, 42°-93°

Fuly.

Cool the first week,
very hot the third
and fourth weeks,
with an average
temperature of 78°.
Extremes, 46°-97°

August.

A little below av-
erage temperature,
except last week.

Extremes, 50°-89°

August.
First week hot, with
average of 76°. Re-
mainder of the
month about aver-
age temperature.

Extremes, 39°-96°

August.
Very hot in second
and third weeks,
but cool in last
week to a mean
temperature of 62°.

Extremes, 40°-99°

August.
Mean temperature
a little below aver-
age in first week,

but abpve during
remainder of the
month.

Extremes, 47°-94°

September.

First week, aver-
age temperature;
second week, warm;
last two weeks,
cooler.

Extremes, 32°-88°

September.
First week, warm;
but cooler the re-
mainder of the
month.

Extremes, 33°-89°

September.

First two weeks,
about average tem-
perature; the third
and fourth weeks,
very hot.

Extremes, 41°-96°

September.
Temperature did
not go to either ex-
treme throughout
the month.

Extremes, 35°-73°
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CoOMPARISON OF RAINFALL aND HUMIDITY.

Siks

188g. 1890. 1891. 1892.

April. April. April. April.
Clearanddry; one- | Average amount of | Average amount| Very wet, especi-
half inch rain in|rain, about 1) in.|rain, but nearly all |ally in first and last
third week only. |per week, except|fell in two middle | weeks, 3 in. first
*Humidity decreas- | third week clear and | weeks. Humidity | week and 2 in.
ing from first of [ dry. Humidity de- | high. fourth week. Hu-
month. creased. midity high.

May.

No rain in the first
three weeks, but in
fourth week the
largest rain in any
one week of this
record.

May.

Average amount
rain. The greatest
fall, 1.6 in., during
second week. Hu-
midity high first
week and decreased
to low last week.

May.

Very dry, less than
1 in. rain during
the month. Low
bumidity in second
week, but about
average in other
weeks.

May.

Very wet, over I
in. rain every week,
with 2 and 3 in.
during last two
weeks. Very high
humidity second
and third weeks.

Fune.

Very wet except
last week. No rain.
High humidity sec-
ond week and about
average the rest of
the month.

Fune.
No rain first and
fourth weeks, but
considerable in the
second and third
weeks. Very low
humidity in first
week, about aver-
age the remainder
of the month.

Fune.

Rather small a-
mount of rain,about
2 in. quite evemly
distributed through
the month. Huami-
dity  high  first
week, low fourth,
and average second
and third weeks.

Fune.

Very little rain
first and second
weeks, but a great
deal in third,
and average amount
in last. Humidity
high first week, av-
erage through the
rest of the month.

Fuly.

No rain first week,
but 2 and 3 in. in
second and fourth
weeks.  Humidity
about average for
some years, though
not high.

Fuly.

No rain in first and
third weeks, 2 in.
second, 1in. fourth
week. Rather un-
der the average hu-
midity, but quite
uniform through the
whole month.

Fuly.
Almost no rain, ex-
cept 1 in. during
fourth week. Hu-
midity low in second
week, but high in
fourth week.

Fuely.
1% in. rain in
first week, and 1 in.
in third week, but
dry in second and
fourth weeks. Hu-
midity average in
first and fourth
weeks, high in sec-

ond and low in
third.

August. Aungust. August. August.

Only % in. rain| About.2 in. rain,| About 2 in.rain in| Two in. rain first

during the month, | mostly in second |second and third|week, }5 in. second

in second week. | week of month. Hu- [ weeks. Humidity | week, and none in

Average humidity | midity rather low, |low in first week |last two weeks. Hu-

through the whole | exceptthelast week. |and high in third | midity above aver-

month. week, with average|age in first and
during second and | fourth weeks.
fourth weeks. —

September. September. September. Septemher.
One-half in. rain| Nearly 4 in. rain| Less than % in.| Less than 1. in.
first and fourth|in each, first, sec-|rain during the|rain during first
weeks. Second and [ond, and fourth|whole month. Hu-|and second weeks,
third weeks dry. | weeks, but none in | midity very low. and none in third
Humidity above av-|third. Humidity and fourth weeks.
erage, especially in |about average for Humidity high in
fourth week. September. second and average

the rest of the

month.

*Humidity is the per cent of moisture in the air when rain equals 100 per cent.
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together with the chemical composition of this dry matter. This shows
the amount of ash, protein, fiber, nitrogen-free extract, and ether extract
in 100 Ibs. of dry matter of the plant each week of its growth. The
tables also show the inches of rainfall, with the extremes and mean tem-
perature observed every week, and some field notes made of stage
of growth of the plant at various times in the season. Thése field
notes were made by a different person each year, which fact accounts for
the lack of uniformity in the number and wording of these observa-
tions.

A short summary of the weather in each of the six months of the
four seasons isgiven on pp. 370-1. This affords an opportunity of com-
paring the temperature and rainfall of the same month in different years
and of the different months of each year, and shows when sudden
changes of temperature or rainfall occurred, the weather at the corre-
sponding time in other years, and what influence it seemed to have’on
the corn plant, thus supplying evidence for judging the effect on corn
growth of similar meteorological conditions in the future.

A summary of both weather and corn growth observations is
given on page below. Also the temperature and rainfall for April as well
as the corn growing months, the per cent of the total growth in height
made each week, and the percentage of increase of dry matter gained
by the plant every week.

SuMMARY OF WEATHER AND CorRN GROWTH.
1889.

The month of April was cool and dry; only about one-half aninch
of rain fell. The corn was planted the first week in May. There was
no rain, and about average temperature in May, until the last week, when
it was unusually cool and 5 in. of rain fell. This was the largest rain-
fall in any one week of this four years’ record. It so checked the corn
growth that although seed had been planted four weeks the plants were
only about 7 inches high on June 1oth. The whole month of June was
rather cool and very wet, except the last week. During June the plants
reached a height of 41 in., which was about 37 per cent of their total
height. At this time they contained but about 3 per cent of their total
growth in dry matter. No extremes of temperature occurred in July,
but nearly 6 in. of rain fell. The plants grew about 56 per cent of their
total height and gained 32 per cent of their total dry weight. The
weather in August was rather cool and dry, with only one-half an inch
of rain. The corn reached its total growth in height the first week in
August, when it grew 47 per cent of its total height. The increase in
weight of dry matter amounted to 46 per cent of its total dry weight.
September had about the average temperature and rainfall for that
month. The corn plant reached its greatest weight of dry matter in the
third week of September, the increase being during the month 19 per
cent of its total weight of dry matter.
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Briefly stated, the season of 1889 was cool and dry before planting,
cold and wet just after planting, with nearly average meteorological
conditions the remainder of the season. The corn plant reached its
greatest height the first week in August, making about one-third this
growth in June and two-thirds in July. It continued to increase in
weight of dry matter until the last week in September, gaining about 3
per cent of it in June, 32 per cent in July, 46 per cent in August, and
10 per cent the first week in September.

18go0.

The rain in April and May was quite evenly distributed through
the months. The temperature was warmer than in 1889. Corn was
planted the first week in May, as in 1889, but it had reached a height of
23 in. June 10th, while in 1889 it was only 7 in. tall at this date. The
weather in June, 1890, was hot and the rainfall nearly 4 in. Corn grew
61 per cent of its total height and gained nearly 14 per cent of its dry
weight, as compared with 37 per cent and 3 per cent, respectively, in 1889,
although the seed had been in the ground the samne number of days each of
thetwo years. In July there was some very hot weather and about 3 in. of
rain. The corn plant reached its maximum height the third week in July
and grew about 27 per cent of its total height during the first three weeks
of thismonth. It increased each week in dry weight 10 to 18 per cent,
making a growth of about 55 per cent of its total weight of dry matter
in July. August and September were hot and dry. There was a gain of
about 17 per cent of dry matter in the corn plant in August and 15 per
cent in September. The maximum weight of dry matter was reached
the second week in September.

1891.

In rainfall and temperature during the corn growing season, 1891
resembled 18go. Corn was planted May gth. The temperature was
about the average for May, but less than 1 in. rain fell during the
month. Through June, July, and August rain was quite evenly dis-
tributed, amounting to 2 in. each in June and July, and 3 in. in August.
No extremes in temperature were observed until the second and third
weeks of August when g9° F. was recorded. A much greater number
of corn plants was measured each week in this season than any other.
The plants were 16 in. tall June 10oth. They got 56 per cent of their
total growth in height in June, 32 per cent in July, and reached their
maximum height August 1st. They continued to grow in weight of
dry matter until the second week of September. When the corn plant
had reached its maximum growth in height, it had attained only 46 per
cent of its total growth in dry matter. During the excessively hot
August, with about 3 in. rain, the plants gained 38.5 per cent of their
total growth in dry weight.
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1892.

The months of April and May were excessively wet. Nearly three-
eighths the annual rainfall, 141/ in., came in these two months. June
was also very wet; 514 in, rain fell. This caused a very late planting of
corn, so that June 1oth plants were only 2 in. tall, while in 18go they
were 23 in. high on this date. In June, 1892, the plants grew 24 per
cent of their total height, while in June, 1890, plants of the same vari-
ety of corn made a growth of 61 per cent of their total height. The
temperature and rainfall were very favorable for corn growth in July,
1892, and the plants gained 63 per cent of their total growth in height,
reaching their maximum height the second week in August, which was
only one week later than former years, although there was a difference
of four weeks in the date of planting seed. The plants also reached
their maximum growth in dry weight the third week in September,
which was no later than in 1889, and only one week later than in 1890;
but the greater part of this growth was made in August and September,
while in former years a much larger proportion of the growth in dry
weight was made in July.

GrowTH AT DIFFERENT STAGES oF DEVELOPMENT.

The tables give data by which the growth of corn and the weather
conditions for any week in the season can be compared with those of the
corresponding week of the other three years. The plants were at such
different stages of development, especially in the early months of the
seasons, that in the discussion of the relation between weather and rate
of growth of the corn plant, each year may be divided into two parts:
First, before, and second, after, corn is one foot high. Climate and soil
conditions have a great influence in accelerating or retarding the sprout-
ing and start of corn. Assuming that the plants are on an equal footing
when they have reached a certain height, we can trace from this second
point the influence of meteorological conditions.

The corn was planted the first week in May in 1889, 1890, 1891,
but not until June 3, in 1892, because of the great amount of rain in
both April and May of that year. Between the date of planting and
the time when the corn was one foot high there elapsed in 1889, 6 weeks;
in 1890, 4 weeks; in 1891, 314 weeks; and in 1892, two weeks. This
shows that corn may reach one foot in height from 2z to 6 weeks after
planting. = The slow growth for six weeksin 1889 was evidently caused
by the extreme drynessin April and three wéeks in May, with a change
to the greatest rainfall and lowest mean temperature recorded during
the four years in the last week of May and three weeks in June. Both
extreme drought and rain retarded the starting of the corn this year.

In 1890 and 189t corn made almost exactly the same start each
year. About the average amount of rain fell in April of each year and
in May of 1890, but May, 1891, was rather dry, though apparently not
dry enough to affect the corn that month. About the average mean
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temperature was also observed in April and May of these two years.
Corn reached one foot in height two weeks after planting in 1892. The
soil had been previously soaked with rain, but the seed and young plant
had a much higher temperature in which to grow than had been the
case in any other year, and there was very little rain for two weeks
after planting. These seemed to be ideal conditions for the sprouting
and early growth of this plant. The table shows, however, that when
the corn was one foot high it contained less than 0.5 per cent of its total
growth in dry matter, although it had attained 10 to 12 per cent of its
total height.

Beginning when the plants were about one foot high, regardless of
the date, and tracing their growth in both height and weight, each week
of the seasons gives the following figures:

PERCENTAGE OF ToTAL GROWTH IN HEIGHT AND IN DRy MATTER IN THE CORN
PLANT MADE EACH WEEK AFTER THE PLANT waAs 12 INCHES HIGH. RaAIN-
FALL AND MEAN DAILY TEMPERATURE FOR SAME PERIODS.

Week. |1lz:314|5]6[7|8|9!xolu|x2|r3|x4[15

Percentage of growth in height.

183070 5 opes 12.6 11.712.6‘10.8|22.5 2. 6o PlE7 2t e | X
18904/ v 4. 12 | 7.5/12.6/19.3'21.8| 9.2{10.9| 6.7]|....[...].... AP Y P el
6500 o0 e A T PN G R T O T [ Tl B i T A M T B e h
X EQR Wt 10 7 7 9 8. l17 |19 8 > NE 82, Ty Ml Mo <y 5
Average...|11.6] 8.3|11.3'14 |20.3(12 |[12.7 S SR ] Pk PR A
Percentage of increase in dry matter.
1889......1 .2| .s5] 2 | 3.5|r0.4{10.5} 7.5/15.3]| 8 3.519 | o [|%7.2l12.2].. "
18go...... .6| 1.7/ 5.2| 6.1{18.5|ro.2{12 |14.5| 2 o |[10.9] 3.81 o [14.5
LB QI i 1.1 4.6| 2.8 5.7(18.3|13.5) 0 |15.5| 0 |12 |11 ([15.5/ O |....
1892, 40,02 .4] .3 1.4} 2.8] 6.6{r0 11.8‘7 11.8{12.5! 6.1} 7 1'22.3..
Average.. . .6/ 2.1l 3.2 6.2[13.5/10.3'10 J,u.z 4.3'11 7 8.4l 8.61..
Rainfall, inches.
bisd * l | s

1889k« . 2.42.7%.. .0 06i2.3 | .8 2.7....] .6 [....f.. 0103 11 4
TGO 1 ot (o - i e v DU LGt B V) AU B el /6 B2 e A RO PR B

b {0 b PRI PO 18 { .5 ]| .23|1.02| .33 .07| .4 | .13| .8 | .01|1.35l1.28 .zzi .35/.
1892 .. . v .2‘.|4.oz .86[1.32 .09I et T by B 1 (88 ] .08| .2 74Il

Mean daily temperature, F.
v ' | |
1889...... 62°| 71°| 67°| 73°| 75°| 72°| 71°| 689 69°| 67°| 71° 672 70°| 53°| 56°
1890%5 L 68|72 | 68 |74 |81 |72 |74!'73 |72 |76]|68 | 68|63 | 72| 59
18T s 66| 71 | 74 1 75| 60| 71 | 71 | 69 | 72 | 74 } 75 | 63 | 63 | 65 | 76
E8get. s l 73175168 |67 (73 (78 |77 |62 |74} 71|69 |72 |62 74 I 66
|

This shows that there was quite a uniformity in the proportional
part of the total height attained each week during the years 1889, 1890,
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1891. In 1892 a greater percentage of the growth was made later in
the season than in the other years.

Comparing the growth in: height in three years, 1889, 1890, and
1891, with the rainfall during the same time shows that in the second
week of 1889 corn grew 4 per cent more in height than in 18go
and 189t and that there was 2 in. more rain. No rain fell in the fourth
week of 1889 and the plants were 6 and 8 per cent behind those of
1890 and 1891, which had over oneinch rain that week. The record of
the eighth week shows that the corn of 1891 made greater growth, but
did not have much more rain than in the other two years.

The table also shows that the third week after the plants were one
foot high in both 188g and 1891 there was about the same growth in
height and amount of rainfall, but the mean temperature for this week
was 7 degrees higher, and there was double the increase of dry matter
in the plants in 1891 as compared with 1889. In the fourth week the
plants grew 10 in. more in height in 1890 than in 1892. There was
about the same rainfall, but the mean temperature was % degrees higher
in 1890 than in 18g2. Other comparisons also show that the higher the
temperature the better the corn growth, and that according to the
observations made heat seemed to be more beneficial than rain. The
most rapid growth in height was made when the corn was between 3
and 6 ft. tall. It grew 2 ft. per week for two weeks in succession the
last of June, 18go. The excessive rain of April, May, and June, 1892,
prevented the same growth of corn as in the previous years during
these months, but about 3 in. in height per day was made in the last
week in July, 1892. The table shows that in the first three years the
corn reached its maximum height eight weeks after it was one foot
high, but in 1892 it kept on increasing in height for ten weeks from
this time.

No uniform relation between growth of plant and meteorological
conditions can be exactly traced from these figures, which cover a
period of four years of observations. One important reason for this is
the fact already mentioned, that, unlike animals, plants cannot be
weighed each week and then allowed to grow again. = All these
weights were necessarily made of different plants. The average figures
show the general rate of growth in height and weight, and uniformly
indicate that when a corn plant has reached its total growth in height
it has attained only about one-half the weight of dry substance it will
gain if left to grow to maturity.

CoMposiTION oF GREEN CorN PLANT.

The per cent of water and the composition of the fresh samples of
corn cut weekly were determined only one year, but analyses were made
of three samples taken weekly and the results doubtless represent the
average composition of plants which are of the heights given, although
they may attain these heights at different times in the different years.
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This table is given especially to show the per cent of water in the
plant from week to week. This changes from go to 55 from begin-
ning to the end of the season, but, as before stated, it represents the
general composition of corn plants of these heights rather than at the
dates mentioned, because this particular season was about one month
later in the spring.

ANALYSES OF GREEN CORN PLANTS.

Average. | Chemical composition—percentages.

Date when cut.| Height, Weight;; Water AT B tole i S hi e Starch, | Ether
n. oz. etc. extract.

June 10 2% Niodtdokas CaAe o | e e R A R A B iy 8l ik 7 .

(7 i I A s 85 £ Al AR R e A AR et IS Ea o

» 24 23 7 89.95 |1.84] 2.78 1.93 3.73 .54
July 1 28 1.1 88.86 |1.48| 2.69 2,37 3.9 .69
LS8 35 3.2 89.94 |1.44| 2.3 2.55 3.39 .37
Ll xS 48 B2 91.64 | .94/ 1.68 2.2 3.24 .29
W22 67 12.1 86.82 i1.12] 1.29 3.76 5.55 .46
iainay 95 24.7 87.31 | .93 1.54 3.66 6.09 .46
Aug. 5 100 29.4 82.76 |1.13| 1.85 5Tg 8.55 .56
(k- 103 35.3 82.72 [1.04| 1.64 5 9.15 .43
ASROTQ) III 41 80.78 |1.13] 1.73 5.34 10.54 .46
U 26 108 44 78.41 [1.41| 2.04 5.78 11.87 .47
Sept. 2 111 39.3 73.32 {1.52| 2.12 6.38 15.92 78
9 107 41 71.65 [1.63] 2.48 6.49 17.01 .73

i 1) 108 47 57.68 [1.68| 2.64 6.73 20,32 .93
pN423 105 41 63.72 [1.77| 2.81 % 23.57 180T
K4S 110 37 59.96 [1.88| 2.7 8.37 25.93 1.15
Oct. 7 107 33 56.02z [1.85| 3.51 Q% E 28.17 1.34

This table shows that the plants reached their total growth in
height August 19th. There was an increase in the weight of water in
the plant every week up to August 26th, when it reached its maximum,
and then gradually decreased as the plant dried. The growth of the

plant did not cease, however, at the time it stopped growing in height,
~ or when it had accumulated the greatest weight of water. The gain of
dry matter continued every week up to September 16th, four weeks
after reaching its greatest height. The weight of dry matter in the
plant after September 16th remained about the same up to October #th.
The slight difference is probably caused by loss of dried portions of the
plant which may have been blown away by the wind.

The increase in weight of the ash, protein, etc., of the plant all fol-
lowed the same course of the dry matter. They increased in amount
up to the last of September. ~When the plant had reached its greatest
height, g ft. 3 in.,it contained 33 oz. water and 7.8 oz. dry matter. This
dry matter contained about 14 oz. ash, 3/ oz. protein, 21/ oz. fiber, 41/
oz. nitrogen-free extract, and 1-5 oz. ether extract. After this time the
plant continued to grow in weight until its maximum weight of dry
matter was 15 0z., containing ash, 1 oz.; protein, 114 oz.; fiber, 3 oz.;
nitrogen-free extract, 914 oz.; and ether extract, 1/ oz.
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The analysis of the fresh samples shows that a given quantity (100
lb.) of young corn plants 2 ft. high contained as much protein and ash
as the same quantity of fully mature corn, although the young corn plant
has go and the ripe plant only 6o per cent of water. This does not hold
true of the other constituents, however. The fiber, starch, etc., in 100
lb. of the ripe plant is nearly 10 times that in the young corn. The re-
lation between the nitrogenous (protein) and carbonaceous ( fiber, starch,
etc.) constituents is as 1 to 3 in the young plant and as 1 to 13 in the
ripe corn plant in September and October.

100 b, corn 2z ft. high contained 1.8 lb. ash, 2.8 lb. nitrogenous mat-
ter, 6.2 1b. carbonaceous, and 8g.2 1b, water.

100 lb. ripe corn g ft. high contained 1.8 1b. ash, 2.8 lb. nitrogenous
matter, 35.4 lb. carbonaceous, and 6o lb. water. X

LENGTH OF THE GROWING SEASON.

The five months from May to September, inclusive, comprise the
corn growing season. Some changes probably occur in the plant” after
September in certain seasons, but as a rule, corn gets its growth by the
first of October. The temperature and rainfall in April have consider-
able influence on the time of planting corn in the spring, hence the con-
sideration of the April weather is important when comparisons are made
of the corn growth in different years,

In 1889, 1890, and 1891 it was four and one-half months from the
time the corn was planted until the plant had reached its maximum
weight of dry substance. The heavy rains in April and May of 1892
made the corn growing season of that year one month shorter than in
the three previous years. The plants attained their weight of dry mat-
ter by the middle of September, as in the previous years. A compari-
son of the different years shows that corn was planted, reached its max-
imum height and gross weight of dry substance per plant at the fol-
lowing dates:

1889. 1890. 1891. 1892.
Planted... May 4. May s. May 9. June 3.
Tallest.... Aug. 5-111in July 22-119 in July 28-98 in. Aug. 19-100 in. -

Heaviest.. Sept. 16-13.8 0z. Sept. g-14.8 0z. Sept.2-12.3 0z. Sept. 16-14.8 0z.

Analyses of the corn plants were made up to the first week in
October, but, from loss of leaves which dried and broke off, there was
not so much dry matter in the plants as was found about the middle of
September. There may be changes going on in the plant after this
date, but during these four years no further increase in weight was
observed.

ComposiTiION OF THE DRY MATTER oF THE CorN PLANT.

The average maximum weight of dry matter per corn plant and
dates when this was reached each year were as follows, 18S9, 14 oz,
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third week in September; 1890, 15 oz, second week in September;
1891, 12.5 oz., first week in September; 1892, 15 oz., third week in
September; average 14 oz.

The composition of this dry matter as found by analyses made in
the three years 1890, 1891, and 1892 was as follows:

COMPOSITION OF MAXIMUM WEIGHT oF DRY MATTER, PERCENTAGES.

Nitrogen-

Ash, Protein. Fiber. ! free Ettber
extract. eFIaE
& BGON TN ES 5.3 7.3 19.9 64.9 25
LSO TR [ b el S 0 5.1 8.5 21.7 61.7 2.9
S AR O 5.2 8.2 20.8 : 62.8 2.9
i
Average .......... 5.2 8 ' 20.8 ‘ 63.2 2.8

Assuming that there are 10,000 plants per acre, these analyses show
that an acre of such corn, grown to maturity would contain about 8,750
Ib. dry substance, composed of 455 lb. ash, 700 1b. protein and 7,595
Ib. carbohydrates, including fiber, starch, sugar, etc.

When the plants were about 18 in. high, their water free substance
contained about 17 per cent mineral matter, 27 per cent protein, 35 per
cent nitrogen-free extract, and 20 per cent fiber. As the plant matured
the percentages of ash and protein decreased, and the fiber, starch, sugar,
gums, etc., increased. This change was most marked from the time
when plants were a foot high until they reached the roasting ear
stage, when the water free substance of the plant contained about 6 per
cent mineral matter, g per cent protein, 58 per cent nitrogen-free extract,
and 25 per cent fiber. After this time there was not so great a change
in the proportion of these constituents.

The analyses of the corn plants through the three years show the
same kind of a change each year in the composition of the dry matter
of the plant at the same stage of its growth. All the analyses were
made of the whole corn plant. No attempt was made to separate
the ear, stalk and leaves, but the whole plant was chopped fine and the
mixture analyzed.

COMPOSITION OF DIFFERENT PARTS OF THE CORN PLANT—PERCENTAGES.

; Nitrog'n

Water. Ash. Protein.' Fiber. free eﬁng

¥ extract. >
Bars sireshes Sads e ik 42.81 .99 3.51I 5.I5 | 45.1I 2.44
Water-free...ooveeeeennafonennn B Ik iz 6.13 9.01 78.86 4.26
Stalks'fresh S TN 15 74.45 .84 62 8.84 14.82 .43
WALET-LIEE s s s e oo s s |14 oF S0 0ot Sus 3127, 2.41 34.62 58.03 1.67
Leaves and husks fresh ....| 57.89 | 4.4 1.93 12.47 22.24 1.07
RUMEREY 0 TT= ot ot U O e e 2 el 10.45 4.59 29.62 52.8 2.54
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The composition of the different parts of the plant, when the husks
were dry and the kernels could be indented by the thumb nail with dif-
ficulty, is shown by the foregoing figures taken from Bulletin No. 4,
p. 91 of this Station—variety, Burr’s white.

Loss oF DRY MATTER BY SPROUTING OF CORN SEEDS.

When seeds sprout, a certain amount of their own substance is
necessarily used to sustain the developing life until the plant can assimi-
late from other sources the necessary material for growth.

The following experiment was made to trace the gain and loss of
material that occurred in the first stages of development of the corn
plant.

April, 1892, the amount of water and dry matter was determined
in a sample of seed corn. These results were used for estimating the
weight of water and dry matter in the kernels which were taken from
the same sample and sprouted. The first trial was made by placing six
kernels in damp cotton where they were left to sprout in the dark for
nine days. Four of these kernels partly sprouted, then moulded, failing
to develop further. An analysis showed that they lost in this partial
sprouting process g to 18 per cent of the dry matter in the original seed.
Each one of the four was analyzed separately, and the adhering shell of
the kernel was included in the estimated dry matter.

Two of the six kernels sprouted and developed a corn plant. The
root and stem of these plants each measured two to three inches, and
their weight was from three to three and one-half times that of the original
kernel. It was found, however, that when the water was dried out of
these young plants the dry matter in them was 20 to 3r per cent less
than the seed contained.

DetaiLs oF WEIGHTS IN GRAMS.

1
Dry matter. Water. Total.
I
|
Weight of seed before sprouting........... 0.271 0.042 | 0.313
Plant with seed attached after g days sprout-| ‘
INGINYAAIMID S COMON. . /. s o %) s ore s o iyo s o od | 0.187 0.747 0.934
Gain or loss of plant over seed............ \ —o0.084 +o0.705 l ~+o0.621
Per cent gain and loss was of weight in seed] —31 +1680 | 4108
Duplicate trial gave.........covvevnuinn.n ’ —19.80 1045 1 239
| -

This shows that in sprouting the white plant had taken up a large
amount of water but lost about one-fourth of the dry matter in the seed.

This experiment was repeated June 3, 1892, by sprouting the seed
in the soil of a corn field instead of in cotton. Each kernel planted was
weighed and the young plants dug up, weighed, and measured The
details of these weights are given in the table.
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CoMPARISON OF DRY MATTER IN SEED AND IN YOUNG PLANT.

! Weight i Measurement I
’ eight in grams. of plant, in. 4 Dry matter.

p—

B Seed 5 ‘

2 < So | m Per cent
2 So

2 = ‘ gi’een 20 é % ? p]Iaxi:t of that
=] r i s =y S 4 i :
3 mattZr. Total. ! o a g _S. £ | @ l grams. | 'O N

| L)
Plant and root, one week [from planting.

R L VR 1.64 4 2 5 -331 79

2 W e s 41 1.45 4% | 2 5 .210 59
301347 -450 1.55 36 | 2 4 -273 78

4 %303 -457 I.45 1% 1 3% ) 4 -310 78

Plant above ground, two weeks from planting.
5 .378 .437 B 28% L N S O s e .493 130.4
6 .346 .4 T RO Sl 1N o3, 7508 1 S A3 86.7
7 .395 .456 L, Gl TN b0 4 AR .435 110.1
8 .404 . 466 FIOTI Tl b T §C Gl (R et .348 86.1
9 .424 .49 3540 SRt T2l MRS T A .437 103
Plant above ground, three weeks from planting.

10 | .348 .402 A e e B A e | 1.82 524.6
et |k 477 18.6 | 20% I ...... | 2.04 495-4

One week after planting the plants were dug up. They were from
one to four inches above ground and each had two green leaves. The
shell of the kernel still clung to the plant. The root was about 5 in.
long, making a total length of about 10 in. from tip of leaf to end of
root. The weight of these green plants (leaf and root) was about four
times that of the seed planted, but when the water was dried out they
contained less dry matter than the seed, from 58 to 79 per cent only of
that in the original seed.

Two weeks after the seed was planted, five plants were cut at the
surface of the soil and the weights and measurements of each plant
above ground were compared with the weight of its seed.

The table shows that these corn plants, having a height of 10 to 14
in. above ground, weighed when fresh 4 to 8§ times as much as their
seed, but that this increase of weight came almost entirely from the
water absorbed. The dry matter in some of these plants was less than
that in the kernels planted.

The table also shows that a plant 20 inches high weighed over
forty times as much as the seed but contained only about five times as
much dry matter.

E. H. FArringTON, M. S., Chemist.
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EXPERIMENTS WITH OATS, 1893.

This article reports results of the following experiments with oats

conducted in 1893:
No. 12. Oats, quantity of seed per acre.
No. 14. Oats, time of sowing.
No. 15. Oats, depth of sowing.
No. 128. Oats, effect of time and manner of harvesting upon yield

and chemical composition.
SUMMARY.

The trials were all made on the fertile, dark colored prairie soil of
the Station grounds. The rainfall during April and May was large; in
June, unusually small. For July the rainfall was .59 inches and the
average temperature 74.6° F.

RAINFALL AND TEMPERATURE.

1889. 1890. 1891. 1892. 1893.
gl o ® SR AL & B ® o
5 | 8 B | €8 B ALEE g | €8 B el Es
g e T o - R R B = 1
B SOF | F TR | F 5 i &
Apri: i Lol 0.61 | 52° | 4.11 | 52.3°| 3.54 | 52.8° 6.45 48.6° 7.68 | 49.3°
M AyeRRE Y., - 5.52 | 59.2 | 3.56 | 58.3 | 0.89 | 58.4 | 7.86 | 57.9 | 4.83 | 57.4
et Eer. £ ks 6.81 | 65.5 | 3.8 74.6 | 2.08 | 72 5.36 | 70.6 [ 1.55 | 70.5
12.94 11.47 6.51 19.67 314.06

Unforeseen circumstances affected the tests made with a large num-
ber of varieties to such an extent that it was thought that the results
might be misleading rather than helpful, and they are not reported. In
no other case did the experiments in the year 1893 materially modify
the results obtained in former years, and the general suggested conclu-
sions concerning oat culture may be restated in the following extract
from bulletin No. 23, the only change being in the number of years the
experiments have continued:

“The results of all the experiments with oats tried at this Station
for the last six years suggest that on the fertile soil of central eastern
Illinois, with simple methods, we may expect in a series of years an
average yield an acre of a little over 50 bushels of grain and about one
and one-half tons of straw, the oats weighing rather less than more than
the standard weight of 32 lb. a bushel; that it is not advisable to plow
the land in the spring if the crop follows corn, the use of the disk har
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row giving better results; that the seed should be sown near the last of
March or first of April; that if sown broadcast it is better to sow from
two and one-half to three and one-half bushels per acre, covering the
seed not more than 'one or two inches deep; that there is no one variety
greatly superior to all others, so that it is not wise to put full credence
in the claims often made for new varieties; that some varieties are, how-
ever, distinctly better than some others; that neither color nor plump-
ness of kernels, weight per bushel, nor the form of the head certainly
determines value; but that, generally, varieties with long, slender, com-
paratively light kernels have the smallest percentage of husk and, prob-
ably, the greatest feeding value; that early maturing varieties are to be
preferred to those ripening later; that it is desirable to harvest the crop
before it has fully ripened; and that binding and shocking the sheaves
at once is an advantage rather than a disadvantage, if the grain is in fit
condition for cutting.”

Experiment No. 12. QOats, Quantity of Seed per Acre.

The land used for this experiment was in corn in 1892, and the
stalks had been removed. April 3, 1893, a series of seven plats, each
one-fortieth of an acre, was sown broadcast with Pringle’s progress
oats, at the varying rates of 1, 1.5, 2, 2.5, 3, 3.5, and 4 bu. (32 lb.) per
acre. The plats were disked twice with a light two-horse disk before
sowing, and twice after, then harrowed once lightly, seeded with clover
and timothy and again harrowed.

Slightly the largest yield of grain was from sowing 214 bu. Con-
trary to the usual results, the yield from sowing one bu. was nearly as
large. The largest yield of straw was from sowing 3 bu., but with lit-
tle variation from sowing 214, 3, or 34 bu. The yield of straw was
the largest from sowing 274 bu.

The average of the results from six years’ trials show largest yield
from sowing 214 bu., with nearly as large from sowing 3 bu., and no
important difference in yield whether 214, 3, 374 or 4 bu. were sown.
The average yield of straw was slightly largest from sowing 3 bu. per
acre. The yields of both grain and straw wvaried greatly in the different
years, but the average is satisfactory—over 50 bushels of grain and not
far from 3,000 lb. straw per acre.

Experiment No. 14. Oats, Time of Sowing.

The land used for this experiment was in corn in 1892, and the
stalks were removed.

March 31st, the land was disked and staked out in 12 plats, each
one-twentieth of an acre in area. Plats 1 to 6, inclusive, were sown
each with four pounds, and the remaining six each with five pounds of
oats. The oats, Pringle’s progress, were sown broadcast by hand and
covered by disking. The plats were then harrowed, sown with timothy
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YieELDp oF OATS FROM DIFFERENT RATES OF SEEDING, 1893.
Yield per acre.
Seed Stubs | Wt. 100 | Per cent
Baa per acre, per berries, | kernel i .
No. bu. sq. ft. | grams. |inberries.| per bu. | Straw, Grain,
& 1b. bu.
1 1 19 2477 73.2 36.5 2330 62.2
2 1.5 21 1.79 76 38 2190 52.8
3 2 41 2.25 70.4 38.25 2110 54.1
4 ‘ 2.5 33 2.10 74.3 34 2630 62.8
S 3 40 2.07 77 36 2580 ~ 55.6
6 3.5 47 2.13 67 37 2080 50
7 4 47 2 72.2 33.75 2395 55.8
YieLDp oF OATS FROM DIFFERENT RATEs oF SEEDING, 1888 to 1893.
w Seed
per acre, 1888. 1889. 18qgo. 1891. 1892. 1893. | Average.
bu.
1 Straw per acre, pounds.
b 3820 4600 2820 1275 1742 2330 2764
1.5 4400 3800 1740 1970 1980 2190 2680
2 4540 4000 1800 2748 1832 2110 2838
2.5 4860 3000 2460 2638 1935 2630 2920
3 5220 4400 1960 2790 2100 2580 3192
3.5 4400 4100 2000 3060 1952 2080 2932
4 4260 3200 2020 3110 2377 2395 2804
Grain per acre, bushels.
|
A, 52.5 36.3 25.3 36.7 40.5 62.2 42.2
Tl 59.4 33.1 21.6 56.9 43.5 52.8 44.5
2 61.4 42.5 17.5 74.8 43.3 54.1 48.9
2.5 | 63.8 43.8 29.1 7260 44.5 62.8 52.8°
3 ﬁ 61.9 47.2 27.5 76.6 44.3 55.6 52.2°
3.5 | 62.5 52.1 24.7 79.7 42.4 50 51.9
4 | 60.6 50.6 21.9 76.3 43.2 55.8 51.4
Pounds per bushel,
A A L 8 i [ 25.5 26 28.5 25.5 1 36.5 28.4
A A M Lo25 26.5 31 27.5 38 29.6
PR i b, ! | 28 24 31.5 28 38.25 30
el AT R TEe ' 28 29 32 28 34 30.2
3 bt ot 29 29 32.5 28 36 30.9
3.5 [IEEEEREEE } 29.5 28 32 28.7 37 31
4 | 29.5 29 32 29.2 33.75 3o.7
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and clover, and again harrowed. The following table gives the dates of
sowing and ripening, yield of both straw and grain, pounds per bushel,
and per cent of kernel in berries for each plat, also the average for each
sown at the same date. A mistake made in harvesting prevents giving
the separate yields of plats 2 and 3.

In general, the yield of both straw and grain, pounds per bushel
and per cent of kernel decrease with the lateness of sowing.

The second table, giving the average for five years, shows the
largest yields to be from the earlier sowings, with quite a uniform de-
crease in yield as the season advances.

YiELD oF OATS FROM SOWING AT DIFFERENT TIMES, 1893.

Yield | Yield R
er acre. er acre.
& 8 = 1 w9 | Yield
== e ey ) ! . o]
g el v | Bg = | 57 |per acre | _ g
— 2, e =iy
s |Bl2|2lol3 |82 ||z|2|9|%|FS * g
8 |z |5 " " " S = 5 " (5,97 (73 10 e 4 L e o8
£ XL O [RE Lgen RE S 2LS | gl B0 g el St
=3 e G _2 B s (i E ..i T s 3~ ® =8 = o =
3 Sl o T8 5= T R RS P
T S 17l g 8
Zms D - . ‘;___: i Y
}:‘431 3; 18 | 1 |2040(51.3(35 73 g 2235’52@ 34 75 ||2137|55-1|34.5] 74
pr. 19 | 2 2225/56.7| 35 73 ||2077|53.2|34.5| 72.5
S LIS 20813 § 1930/49.7|34 % 9 [1680(38.8| 33 66 |/1805(44.2(33.5| 69
May 3| 26 | 4 [2155(46.4(28.5| 70 10 [1490/27. 2‘ 30 72 |[[1822 36.8|29.3 71
‘“ 3| 26 |5 |1555/27.7/30 69 II |1410(24. 7| 30 64 |1482(26.2(30 66.5
‘* 10] 28 | 6 |[1280|15 |27 66 12 [1355/15.2] 27 57 1317 15.1|27 61.5

YieLp oF OATS FROM SOWING AT DIFFERENT TIMES, 1888—1893.

; 1888 1889 1890 1892 1893 ; Average.
) : |
o Yield Yield Yield Yield Yield | Yield
4]
T acre. er acre. er acre. er acre. er acre. r acre.
o Pe__ g p e L; p g p l; p ‘ g pe
w
o n | Q|| @O 0w Qg | 2O 0| Qg | 9| O
: lgldlle 5|8 |Rg|8|lB |5 88 5|88 ]F]|&
& 2|7 ||lg|2|F|c|2|F|lg|2|8lg|z|F||le |5
2 R s ) S | S (RS NS | RS RS s | e R ‘ R g
S i o|s =200 W= D= Sillms SRR el
A Pl i N 1 F B = el tac] riaw bet 39 WLL o on i S
Mar. 141‘ 28.5360048.1........\.... S ol el I
 22|....]....[128 |4600[41.5|i31.8|3140/44.1][....|. .. feenn ...|l20 9/3870/42.8
Mar. | | l I ’
3 28~3xi. R | £ 5200{41 31131 [339045.1{28 (1767 46 |34 6l2137 55.1’ 30.5/3124/46.8
pr. ! ' I| | -
4-8/5080 66.3 |126.5/4000/36.3||27 12890 36.5!(27.5 1520!42 4| 34.5[2077 53.2\ 28.8 3113‘47
Apr. !
e e 17,3020156 5 25 4000,33.1((27.3/3020/30 ||26.5 r442i47.7 133 4/1805/44.2 |28 3057'.,2.3
e !
18- 21'5040148 8 |22 (410025 |[[26.8|2740/28.1/25 1332{41.7||.- - <|....]-.. .]|24.7]3303! 359
Apr | | ‘ i
25- 28‘5ozo|49 4 |21 3700, 9.4/126.8/2540/19.6//15 1482:42 4'J sfas et gl 20%0) 3186'30 2!
May il o I |
3- l‘,' ........ o L T R, 19 1325239 29.6(1652(31.5/(24.2/1489,27.7
04 (E) 240 (5] SR Mooy J 5 3 e [ [ £ I L WA 1517:51........‘....
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Experiment No. r5. Qats, Depth of Sowing.

~

April 6, 1893, sixty selected kernels were planted in each of twelve
rows 10 ft. long. Rows 1 and 2 were covered one inch deep, and each
succeeding two rows one inch deeper, rows 11 and 12 being covered six
inches deep. There was an extra row on either side. The table gives
the number of plants started, number of panicles harvested, weight of
grain, and weight of 1co kernels for each row. In general thereis a
decrease from the shallowest to the deepest planting.

YieLD oF OATS FROM SOWING AT DIFFERENT DEPTHS, 1893.

Depth sow- ! RO N No. panicles[ Wit. straw, | Wt. grain, Wt. 100
ing, inches. A harvested. ounces. ounces. kernels, grams.
I I f 175, 13.25 7.75 2.14
1 2 196 15.75 8.5 2325
2 B 165 | 13.5 8 2.3
2 4 133 10 5.75 2.28
3 5 110 8.5 4.5 2.17
3 6 133 10.5 5.5 2.32
4 7 142 1 11 6 2.25
4 8 154 11.5 6 2.07
5] 9 91 9.25 4 2.2
5 10 56 5 2.25 2.04
6 II 13 .75 .25
6 12 21 1.5 .75 % A7

YIELD OF OATS FROM SOWING AT DIFFERENT DEPTHS, 1888 to 1893.

9 1888 \ 1889 18go || 1891 1892 ' 1893 Average.
o ! | e
34 o \~c ] g o] ] =]
SRzl T 2 Ple B2l B2 28| E2 <RIt 2<?
on (|B.022BoadBo|sEBolags| Eo (g Bo [5&Bojse
e (o (U R |l B | o o - 0 Rt oB TR e o ey
= |
b 56€| go || 407| 81 || 362(100 || 205/ 69 | 179.5!100 || 185.5/100 || 318| 9o
2 495/ 80 || 424| 69 | 312} 76 || 338|100 ;| 161 94 || 149 85 || 313 84
3 || 465|100 || 434| 76 || 307| 65 || 192 49 || 146.5| 85 || 121.5 62 | 278| 73
4 || 469| 95 || 439/100 || 269| 65 || 188| 55 || 171.5 77 || 148 | 74 | 281 78
5 48minBoalia. L[5 181| 29 || 136 26 || 177.5| 51 73.5| 38 || 210] 45
6 4451 55 |l....l....]| 75! 12 o1l 18 155.5| 63 17 6 || 157/ 31

The foregoing table giving results for each of six years shows the
average relative yield to be in favor of covering one inch deep, with a
decrease in yield for each succeeding inch, excepting four inches deep.

Experiment 128. Oats, Time and Manner of Harvesting. Efect
upon Vield and Chemical Composition.
[The first paragraph and table following are from Bulletin No. 23.]
“For each of the years 1891 and 1892, trials were made to deter-
mine the effect of time and manner of harvesting oats. In the table is
given for each year the average results from six plats harvested early,
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six when medium ripe, six when fully ripe, and of six plats which were
bound and shocked soon after cutting, six cut and allowed to dry thor-
oughly in the swath before being bound, and of six where the heads
were cut off, leaving most of the stalk standing. There are no very
striking differences shown, except in the case of the plats cut late in
1892. This result was in part due to the fact that some of these plats
were not so favorably situated as some of the others in the experiment.
In each year the best results were obtained where the sheaves were
bound and shocked soon after cutting. The explanation is not readily
given, but the facts seem to show that this ordinary practice is a good
one. Striking differences in the yield in the two years are shown, and
equally striking differences in the weight per bushel. The variety was
not the same. In 1891, welcome oats were used; in 1892, Pringle’s
progress.” .

ErrFEcT OF TIME AND MANNER OF HARVESTING OATS AT DATES AND UNDER
CONDITIONS GIVEN.

Yield per
acre. -l - R - g
Date. Stage of Ripeness. ;_g et I et :
Straw,|Grain,| £ 2 | 28 |2 2.8
Ib. | bu. Uil |
1891,
July 6. |Stems green, } leaves green, kernels
DOSHY DA TITE RSN 1ol o ecdionaie e 45 2887 | 64.4 | 34 2.31 | 69.8
** 11.Kernels mostly in dough, some hard..| 2619 | 63.9 | 34.7 | 2.43 | 71.3
e O s R o P e R 2179 | 59.4 | 34.5 | 2.46 | 71.2
«eee..../Bound and shocked in ordmary man-

TSI A SN = R e R RN 3180 | 63.1 | 34 2.46 | 70.8
weee....|Loose till dry, then bound and shock’d| 3179 | 56.5 | 34.7 | 2.38 | 71.7
........ Heads removed...... . i .. vno et 1307 |.65.4° [34.5 | 2.39 [169.8

1892.
July 16. |Stems green, }{ leaves green, kernels |
mostly in dough, some in milk.....| 1656 | 45.1 | 26.25 2.31 | 67.58
‘* 22,/0Oats mostly hard, some in dough..... 1740 | 45.9 | 25.7 | 2.22 | 66.7
v JoNB U Y= ipel i s LR - g 1284 | 33 25.4 | 2.25 | 66
........ Bound and shocked in ordinary man-

AT vy VAT ot X thevo s TR e A B 8 1892 | 45.5 | 26.5 | 2.27 | 67.6
........ Loose till dry, then bound and shock'd| 1770 | 42.8 | 25.9 | 2.27 | 66
Foes anssneads removeds S LN S E Y v L ) ) 1020 | 35.6 | 25.9 | 2.22 | 66.6

Errect uroN CHEMICAL COMPOSITION.

In addition to the above a chemical analysis was made of the grain
of each of the plats for each year, also an analysis of the straw for each
for 1892, and an analysis of the stubble from the plats that were
headed. Duplicate analyses were made for each plat and the average
taken. The tables give the average composition of six plats cut early,
six plats cut medium ripe, six plats cut fully ripe, and six plats which
were bound and shocked soon after cutting, six cut and allowed to dry
in the swath before binding and shocking, and six having the heads
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removed leaving most of the straw standing; also the average of three
plats of stubble. For 1891, there seems to be no difference in compo-
sition worthy of mention, due either to time or manner of harvesting.
In 1892, the protein and fat are slightly higher for the early curing and
for those bound and shocked. As to the straw, it also shows a higher
per cent of protein and fat for the earlier cutting than for either the
medium or late. As to manner of harvesting, the small quantity of
straw from the plats that were A‘headed was slightly better, while the
stubble from the same plats was slightly poorer in protein than was the
straw from the plats harvested by other methods.

There is quite a difference in the composition of the grain for the two
years. That for 1891 has considerably the higher per cent of fat and
protein, and consequently a higher feeding value.  This better compo-
sition of the oats of 1891 may be due to the fact that it was the more
favorable season for oats, or that they were of a different varnety. It
suggests that it might be profitable to study more carefully the compo-
sition of different varieties as grown under different conditions.

ANALYSES OF GRAIN, STRAW, AND STUBBLE OF QATS HARVESTED AT DIFFERENT
STaGEs oF RIPENING, 1891-2.
Analyses of Grain, 1891.

Nitro-
Ash. FI:O' Fiber. |gen-free Ether,
ein. extract.
‘ extract.
July 6. Stemsgreen, 5 leaves green, kernels} |
inesthyiincmilkes: SR Ta T € WA 3.40 | 14.94] 12.52| 62.95 | 6.20
July x1. Kernels mostly in dough; some hard 3.41 | 15.01{ 11.95 63.73 5.90
ChulS 7y AR T 5725 o A ST SO R P A e | 3.36 | 15.25 12.06] 63.40 5.93
Bound and shocked in ordinary manner 3.45.| 15 12.54| 63 6.03
Loose till dry, then bound and shocked 3.35 | 15.15/ 11.93| 63.71 5.86
Heads,remoyed. , £ AL atnde, Te ea i 3.39 | 15.05| 12.05/ 63.38 | 6.13
Analyses of Grain, 1892.
July 16. Stems green, !4 leaves green, ker- Ll
nels mostly in dough; some in milk.| 3.51 | 13.30| 12.79] 65.73 4.66
July 22. Oats mostly hard, some in dough..| 3.75 | 13.22| 12.58| 66.37 4.08
Jualyssot Py SEipe A ki L oot T, Y 3.81 | 12.56| 13.09 66 4.54
Bound and shocked in ordinary manner..| 3.73 | 13.24| 12.60| 66.38 | 4.05
Loose till dry, then bound and shocked..| 3.64 | 12.80| 13.05| 65.86 | 4.65
Eleatt remaved: s 8. . s oot aron s 6 vele 3.69 | 13.05/ 12.81] 65.81 4.58
Analyses of Straw, 1892.
July 16. Stems green, Y leaves green, ker-| !
nels mostly in dough, some in milk. ‘ 8.93 | 4.05 | 42.14] 42.80 2.07
July 22.  Oats mostly hard, some in dough...| 8.66 | 3.69 44.75 40.85 2.04
fulyzeteRullyripes bl s s S il o 7.79 | 3.93 | 45.58, 40.99 T
Bound and shocked in ordinary manuoer..| 8.93 | 3.77 | 44.46] 40.79 2.05
Loose till dry, then bound and shocked 8.27 | 3.66 | 44.31| 41.81 1.94
Eiead siromoned=f: 3l M Sl S e 8.37 | 4.22 43.50' 42.02 1.89
Analysis of stubble, 1892, av. 3 plats,......... 18127 l 3.58 45.64I 39.86 2.15

G. E. Morrow, A. M., Agriculturist.
F. D. GARDNER B. S., Assistant Agriculturist.



g

S,










UNIVERSITY OF ILLINOIS-URBANA

Q.630.71L6B coo2
BULLETIN. URBANA
17-36 1891-94

DO

019529



