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Types of Corn Suited to Massachusetts Conditions.

Introduction.

Since 1903 experiments have been in progress with corn to

determine, if possible, those varieties, or rather types, best

suited to Massachusetts conditions. With this end in view, the

total yield of dry matter per acre, digestibility, the relative

proportions and in some cases the composition of the various

parts of the plant (stalk, leaf, ear and husk) and the relation

of the stage of development to the relative proportion of differ-

ent parts as effecting the food value have been carefully studied.

With the exception of the Eureka and Pride
Soil, Cultivation,
Size of Plots, of the North varieties tested in 1904, the
Fertilizers used,

corn was grown upon one- twentieth acre plots

(30x73 feet) rows running east and west. The soil consisted of a

light sandy loam such as might be considered satisfactory corn land;

it was liberally and uniformly fertilized as follows:

1906, Learning and Pride of the North, grown.

Fertilizers used per acre:

200 lbs, high grade sulphate of potash, equivalent to about
100 lbs. potash,

300 n acid phosphate, equivalent to about 45 lbs. avail-
able phosphoric acid,

200 nitrate of soda, equivalent to about 30 lbs.
nitrogen,

200 H dry ground fish, equivalent to about 16 lbs.
organic nitrogen,
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The corn planted in 1906 produced an exceptionally fine crop.

This was evidently due to very favorable weather conditions. The

yield may also have been favored to some extent by the growth of

medium green soy beans on the same plots the preceding year.

.

1907, Learning and Pride of the North grown.

Fertilizers used per acre:

200 lbs. high grade sulphate of potash, equivalent to
about 100 lbs. potash,

500

200

300

n

w

M

phosphatic slag, equivalent to about 75 lbs.
available phosphoric acid,

nitrate of soda, equivalent to about 30 lbs,
nitrogen,

dry ground fish, equivalent to 24 lbs. organic
nitrogen.

1908. Sanford, Longfellow, Rustler , Early Mastodon, Klondike,

Red Cob Silage and White Cap Yellow grown.

Fertilizers used per acres

300 lbs. high grade sulphate of potash, equivalent to
about 150 lbs. potash,

500

200

500

it

it

acid phosphate, equivalent to about 75 lbs.
available phosphoric acid,

nitrate of soda, equivalent to about 30 lbs.
nitrogen,

dry ground fish, equivalent to about 40 lbs.
organic nitrogen,
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1909. Twitchell's, Rustler, Brewers, Early Mastodon, White Cap

Yellow, Wing's Improved White Cap grown.

Fertilizers used per acre:

300 lbs. high grade sulphate of potash, equivalent to
about 150 lbs. potash,

700 w acid phosphate, equivalent to about 105 lbs.
available phosphoric acid,

200 w nitrate of soda, equivalent to about 30 lbs.
nitrogen,

500 M dry ground fish, equivalent to about 40 lbs.
organic nitrogen.

1910. Rustler, Brewers, Longfellow, Eureka grown.

Fertilizers used per acre:

300 lbs. high grade sulphate of potash, equivalent to
about 150 lbs, potash,

700 " acid phosphate, equivalent to about 105 lbs.
available phosphoric acid,

200 n nitrate of soda, equivalent to about 30 lbs.
nitrogen,

500 w dry ground fish, equivalent to about 40 lbs.
organic nitrogen.

A larger amount of fertilizer was added during the last few

years of the experiment in order to insure the maximum development

of the crop. The yield of corn planted on the same land for

several successive years is likely to decrease, and it was thought

that the additional amount of plant food applied would in a

measure check this shrinkage.

The chemicals were mixed, sown broadcase and harrowed in just

before the corn was planted. While the application of commercial

fertilizer was liberal, it is believed that larger yields might

have been secured, in some cases at least, if more organic matter,

either through the medium of barnyard manure or as a cover crop
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to be plowed under in the spring, had been added to the soil.

The Pride of the North and Eureka corn grown in 1904 were

not planted on the twentieth-acre plots but v;as grown on one-half

acre plots in an adjoining field. In this case the rows ran north

and south and the corn was sown in drills and thinned to one plant

to the foot at the time of hoeing. It was fertilized with cow man-

ure at the rate of six cords to the acre and the land well fitted.

The corn grown in twentieth-acre plots was planted in hills

3£ x 3& feet in the hill and thinned to four plants at the time of

hoeing. It was seeded May 20-25 and harvested September 15, which

is about as late as it is advisable to allow corn to stand and be

safe from frosts.

Description Twitchell's . A small growing yellow flint bred
of

Varieties. in Maine. On account of its early maturing quali-

ties (with us in the vicinity of August 20) it may

be grown as far north as corn culture can be considered profitable.

It has a short stalk of small diameter and a good sized ear, in

some cases two ears being noted on each stalk. It cannot be con-

sidered satisfactory for forage or silage where larger varieties

will mature.

Sanf ord White. A white flint corn quite like Longfellow in

general appearance, size of plant and time of ripening.

Longfellow. An old established yellow flint variety extensive-

ly grown in Massachusetts. It is one of the best of the yellow flint

varieties.

Pride of the North . One of the earliest and apparently most

satisfactory yellow dent varieties for Massachusetts. It does not

usually make as large a growth as the Learning but in an average

season will reach maturity.
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Rustler . Minnesota Dent, A white dent corn believed to have

been first raised in Massachusetts on the Agricultural College

Farm from seed procured in Minnesota, It has given uniformly

good results and can he considered a satisfactory dent variety in

spite of the fact that the ears do not usually develop well at the

tip. It is believed that this corn can be greatly imrpoved by

careful breeding.

Learning . Yellow dent. Somewhat like the Pride of the North

but makes a larger growth and matures a little later. It is

extensively grown for silage in Massachusetts and unless the season

is unusually backward, will mature sufficiently for this purpose.

Brewers . Yellow dent. This is believed to be a western dent

variety improved by N. H. Brewer of Higganum, Connecticut. Mr.

Brewer has raised enormous crops by following an intensive system of

fertilization and cultivation* We have not been successful in

ripening it on the Station Farm. At the time of cutting (September

15) the ears were hardly in the milk and consequently not suitable

to harvest. for grain. It evidently needs a somewhat longer growing

season than is usually experienced in the vicinity of Amherst,

Early Mastodon. Yellow dent. Bred by C. S. Clark of Ohio. A

large growing variety evidently rather too late for grain in Massa-

chusetts.

Klondike . Yellow dent* Quite like the Early Mastodon in

appearance but noticeably later and unsuited to New England

conditions.

Red Cob Silage. White dent. Medium late.MMWiin m*ma**mm0 wmi i ^a»Mf

Whi te Cap Yellow Dent. Resembles Learning in size but matures

rather later. Fairly satisfactory for silage.
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Wings Improved White Cap. Originated by J. E. Wing of Ohio.

Some of the stalks "bore two ears. It would probably form a very

satisfactory variety in the middle western states but the season

is not sufficiently long to enalbe it to reach maturity in Hew

England,

Eureka White Dent . A large growing southern variety. It

reaches a height of some 13 or more feet and has very coarse

stalks. It has never matured in Amherst. The ears set very high

on the stalk and the kernels are forming by September 15th.
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The preceding table shows that the total yield per acre as

cut and also the total yield of dry matter. The entire for each

twentieth-acre plot was cut and immediately hauled to the barn and

weighed. The dry matter was determined by taking a representative

sample at the time of harvesting, running it through a cutter,

subsampling, placing the latter in a glass stoppered Jar and drying

a definite weight at 100° C.

The Twitchell corn was well matured in spite of the unfavorable

season and although the 4236 pounds of dry matter were much less

than for any of the other varieties, it probably represented a fair

average yield of its kind. The yields of Longfellow and Sanford

both grown in favorable seasons may be considered normal in amount.

The season of 1908 was rather better than 1910 which would probably

account for the larger yield of Longfellow corn in the former year.

Pride of the North was grown during three seasons, The seasons

of 1904 and 1907 were both unfavorable while 1906 was especially

satisfactory, and in this year it yielded approximately twice as

much dry matter as was secured in the average crop of the other

two seasons.

Rustler also grown for three seasons showed a reasonably

uniform dry matter content with the highest yield in the more

favorable season (1908).

Learning grown in a favorable and unfavorable season yielded

over twice as much dry matter in the favorable year.

Brewers Dent which evidently needs a longer growing season for

its maturity than usually is to be had in Massachusetts, did not

show a very decided variation between the two years.

Early Mastodon and White Cap Yellow both grown in 1908 and 1909

showed the larger yields in 1908, the more favorable year.
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Klondike and Red Cob Silage were "both grown in 1908 a favorable

year. Neither ripened satisfactorily but showed good yields of

dry matter. The former was noticeably immature when harvested.

Wings Improved White Cap grown in 1909 - a poor corn year -

did not yield well and evidently needs a longer growing season.

Eureka, grown in 1909 and 1910, showed the better yield in 1910.

In neither case was the corn well matured nor did it show a larger

yield of dry matter than some of the smaller varieties that would

show a very much larger percentage of mature ears.

The total yield of dry matter rather than the green material

gives a much better indication of the value of the crop for feeding

purposes. A green immature crop will often furnish a large

apparent yield but contains an excessive amount of water. This

fact is especially evidenced by the Eureka and Klondike which, while

they gave high yields of green material, did not show the highest

production of dry matter.

Morrow* as a result of four years observations states that in

no year was there more than half the total amount of dry matter

when the plant had reached its full height, and not more than 75

percent of the maximum when the ears were in dough stage. Ladd**

as a result of a two years experiment found that the greatest weight

of green fodder to be between the period of full silking and milky

stage of kernel and that while the total weight diminished after

this date the total dry matter increased. Our own results corroborated

by those of other investigators, indicate that such varieties as

the Twitchel'l, Sanford, Longfellow, Pride of the Horth (in one case)

* Bulletin 25, Illinois Experiment Station p. 200.

** Eighth Annual Report Hew York Experiment Station, p. 90.
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and Rustler can be considered as having reached a maximum weight

in dry matter under the conditions in which they were grown.

The remaining varieties with the exception of the Eureka v/ould

surely have increased in dry matter and decreased in total weight

had their growing season been longer, while the Eureka would

probably have increased in both total weight and dry matter. On

account of their high water content and less mature condition the

last eight varieties in the preceding table cannot be considered

as valuable pound for pound as the more mature types.

The following data taken from the Massachusetts
Effect of
Season Crop Report will show the weather conditions for

on Yield.
the years during which the corn was grown.

1904. Season as a whole cool and dry which made corn unusually
late and poorly ripened.

1906, Season as a whole warm especially in July and August.
Good rainfall in June and July, hot and humid weather in
August with warm dry weather the first part of September.
The weather conditions were very favorable for corn and
the crop ripened exceedingly well.

1907, Season as a whole hot and dry, August being the hottest
month for 56 years. A late spring together with succeeding
dry weather hindered the development of the crop which was
below normal.

1908, Season variable with high temperature and rainfall at
opportune times. July hot with little rain till the last
part. August cool with plenty of rain. The early part of
September dry and warm which hastened the development of the
crop that was exceptionally good.

1909, Season as a whole dry and cool. The crop germinated well
but the growth was checked by drought and cool weather to
such an extent ths.t in many cases the ears did not ripen in
spite of no killing frosts until late.

1910, Season as a whole hot and dry. Rain at such times as to
greatljr benefit crop which was above normal and well matured,
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The most striking feature brought out "by the preceding table

is the extreme variation in yield not only between different varieties

but between the same varieties grown in different years. This point

is well illustrated by Pride of the North grov/n in 1904, 1906 and

1907, the yield, being a third more for 1906, a very favorable corn

year. Morrow* found this to be the case in experiments conducted

in Illinois and states that the rain and heat were more influential

on the rate of growth than the difference in the variety of corn.

It is believed that the total yield of dry matter can be affected

by climatic conditions in two ways; a lack of rain at critical

periods may cause the corn to ripen before it has obtained its maxi-

mum growth while a cold wet season will retard the growth of the crop

so that it does not reach maturity in the growing season.

The data in the above table makes especially clear that:

1* The small varieties as represented by the Twitchell

because of the relatively low yield of total dry matter are not

economical for Massachusetts conditions.

2. The flint varieties such as Longfellow and Sanford

and the medium dents - Rustlers and Pride of the North - are

quite well suited for grain and also serve fairly well for silage.

3, The larger medium dents - including the Learning,

White Cap Yellow, Red Cob and Early Mastodon - give a very good

yield of dry matter, and in average season bring their ears to the

milk stage. All conditions considered, these varieties are rather

preferable for silage purposes.

Bulletin 31, Illinois Experiment Station p. 363.
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4« The coarse late maturing varieties as represented

"by the Klondike, Wings Improved t Brewers, and particularly the

Eureka while yielding a fair average amount of dry matter are

not satisfactory because of their failure to mature; the resulting

silage has been repeatedly shown by other observers as being

watery, sour, and of less nutritive value.

5. The season has a marked influence upon the yield of

the corn crop - the same variety of corn under otherwise identical

conditions yielding from 50 to 100 percent more in a year particu-

larly favorable to its growth.

*>
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The varieties of corn given in the preceding tabulation can

he divided into four different groups according to their period

of ripening.

1. Mature (Dents and Flints). Twitchell 1 s, Sanford White,

Longfellow, Pride of the North and Rustler.

2. Medium Mature. (Coarse Dents). Learning, Early Mastodon,

Red Cob Silage, and White Cap Yellow Dent.

3. Immature. (Very Coarse Dent). Brewers, Klondike, and

Wings Improved White Cap.

4. Very Immature. (Very Coarse Dent) . Eureka.

The average water content of the four groups was

as follows:

Mature ....... 74.34^

Medium Mature . . . lb. 40%

Immature ...... 79.15^

Very Immature . . . 82.58^

While there is a gradual diminution in the water content

from the time that the ears are formed until maturity as shown

by this table, the total dry matter gradually increases to

maturity.

*

It is not believed, that owing to individual variations,

conclusions can be readily drawn relative to the chemical com-

position of the different varieties. By averaging the four

groups previously given the following results are obtained:

* Ladd, New York Experiment Station Report 1889.
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Dry Matter.

Mature

,

Medium mature,

Immature,

Very immature,

Protein. Fat.

8.29

7.52

7.97

9.34

2.56

1.82

1.60

1.54

Nitrogen

Extract. Fiber. Ash

64.81 19.78 4.55

62.00 24.07 4.59

59.30 25.72 5.41

55.52 27.41 6.19

The very green immature corn contains a larger relative per-

centage of protein but more of it in the amido form.-*- The fat

and particularly the nitrogen free extract matter increase, the

more mature the variety. This is to be expected for the corn is

a carbohydrate plant and stores up large amounts of starch in the

latter stages of its growth. As the starch increases the per-

centage of fiber and ash relatively decrease. The ash is

always at its highest point in the early stages of development.

The preceding facts are substantiated by the investigations

of Schweitzer2 , Jordan3 , Ladd4 and others.

The general conclusion can be drawn that the changes in

chemical composition which the plant undergoes in its development

are such that its maximum feeding value exists at its maturity.

1. Eighth Annual Report New York Experiment Station, p, 90.
2. Bulletin No. 9, Missouri Experiment Station.
3. Annual Report Maine Experiment Station, 1893.
4. Eighth Annual Report New York Experiment Station, 1899.
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DIGESTIBILITY OF THE PLANT.

The digestibility of seven representative varieties of the

entire plant was determined with sheep. The method followed

in conducting such experiments is illustrated and described in

detail elsewhere. 1 The entire data of the several experiments

is to be found as a supplement to this paper - only the results

in the form of digestion coefficients are given in this connection.

Four sheep only being available, only two duplicate digestion

trials could be completed in a single season. The method of

procedure was as follows: Each experiment was begun about

September fifth when the sheep received their first feeding.

The corn was allowed to stand in the field; sufficient being cut

for only two consecutive days. The entire digestion period lasted

fourteen days, the first seven of which were preliminary. The corn

was cut in two inch pieces before being fed. Two days feeding were

weighed out in advance and samples taken for dry matter determina-

tions and for complete chemical analysis. The- difference between

the amount and chemical composition of the fodder fed and the amount

and chemical composition of the faeces excreted served as a basis

for computing the amount digested and utilized by the animals.

1, Eleventh Report of the Massachusetts State Agricultural
Experiment Station, pp. 126-149; also Twenty-3econd Report
of the Massachusetts Agricultural Experiment Station, p. 84
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A study of the above coefficients shows no wide variations

in the relative digestibility of the several varieties. Naturally

the larger the percentage of ear present the higher should be the

digestibility of the entire plant, the grain having a much higher

digestibility than the stalk. This in a general way is made clear

by classifying the results according to the stage of growth. Corn

that is immature and with ears partially formed may show nearly as

high an absolute digestibility as a mature variety because of the

soft incompletely developed stalks. If it had been possible to

determine the net available energy of each
t
variety according to the

method employed by Kellnerl, those varieties having the mature

ears would unquestionably have shown a much larger amount of

energy than the less mature varieties.

Attention may also be called to the variation in the percent-

age of nitrogen free extract of the several varieties. 2 With

one exception^ the digestibility varies to a limited extent inversely

with the percentage of nitrogen free extract or otherwise explained,

the larger the percentage of extract or starchy matter present, the

higher the digestibility of the corn plant,

A division and tabulation of the results according to the

stage of growth of the varieties gives us the following results. 4

1. The Scientific Feeding of Animals, -p-g, 48-50.
2. See tabulated analyses in supplement.
3. In case of Rustler Dent rather more was fed than the animals

could well utilize which explains the low coefficient
for this variety.

4. Omitting coefficients for Rustler Dent from the mature
varieties.
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Mature

Medium mature,

Immature,

Very immature,

Dry Matt er.

Average Yield
per acre.

Percent
Digested,

Pounds per acre
Digested.

7686 74 5688

8344 21 5924

6394 71 4540

7858 67 5265

It would appear from the above that the larger growing

varieties such as Learning, Red Gob, Early Mastodon and White

Cap will produce rather more dry and digestible matter than do

the medium dent or flints as typified in the Longfellow or

Rustler and the former varieties on the whole are to be given the

preference for silage purposes, It is questionable, however, if

they furnish any more final nutritive effect (net available energy)

than do the varieties that will thoroughly mature by the middle of

September. The. percentage of dry matter digested on the other

hand is in favor of the mature varieties. The extremely late

varieties such as the Eureka and Klondike are not at all suited

to New England conditions.

Experiments were made with a sample of Pride of the North

and a sample of Eureka corn stover during the year of 1904; the

two lots proving to be equally digestible. The former variety of

stover contained 18.13 percent of water when sampled (December 27)

and the latter contained 59.92 percent (February 29). Both samples

had been stored in the barn since late autumn. When drawn from

the field the former contained 37.84 percent and the latter 68.92

percent of water. The Eureka stover, because of its coarse

immature condition retained the moisture to a much greater extent

than did the fully matured corn.
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PROPORTIONS AND COMPOSITION OF PARTS,

(a) Proportions at Time of Cutting ( 100 Pounds).

Year, Variety. Stalks. Leaves. Husks. Ears.

3.9O9. Twitchelis 27 26 10 37

1908. Sanford White, 45 20 11 24

1908. Longfellow, 48 21 10 21

1910 Longfellow 38 25 9 28

1904 Pride of the North 47 20 11 22

1906 Pride of the North 40 17 12 31

1907 Pride of the North 52 16 14 18

1908 Rustler 46 19 7 28

1909 Rustl er 41 14 15 30

1910 Rustler 40 19 9 32

1906 Learning 48 19 11 22

1907 Learning 52 17 12 19

1909 Brewers 51 17 13 19

1910 Brewers 53 17 10 20

1908 Early Mastodon 52 19 9 20

1909 Early Mastodon 50 18 12 20

1908 Klondike 62 19 9 10

1908 Red Co"b Silage 53 17 12 18

1908 White Cap Yellow 46 19 11 24

1909 White Cap Yellow 50 16 12 22

1909 Wings Imp. White Cap 52 19 10 19

1904 Eureka 64 22 7 7

1910 Eureka. 62 21 7 10
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("b). Proportions in Dry Matter. ( 100 Pounds).

Year. Variety. Stalks* Leaves

.

Husks. Ears.

1909 Twitchell's 15 21 9 55

1908 Sanford White 35 20 10 35

1908 Longfellow 34 18 9 39

1910 Longfellow 23 21 7 49

1904 Pride of the North 37 18 9 36

19^6 Pride of the North 28 14 9 49

1907 Pride of the North 50 19 11 20

1908 Rustler 33 19 7 41

1909 Rustler 32 13 12 43

1910 Rustler 30 _:'-. II 8 45

1906 Learning 41 19 9 31

1907 Learning 48 20 10 22

1909 Brewers 51 20 12 17

1910 Brewers 47 20 10 23

1908 Early Mastodon 44 19 9 28

1909 Early Mastodon 47 21 11 21

1908 Klondike 59 22 7 12

1908 Red Cob Silage 50 19 11 20

1908 White Cap Yellow 38 19 10 33

1909 White Cap Yellow 47 19 11 23

19g9 Wings Imp. White Cap 52 23 9 16

1904 Eureka 63 25 6 6

1910 Eureka 59 28 6 6

Average 42 20 29



(



- 23 -

Condition of Crop when cut and Character of Season.

1904.

1906.

1907.

1908.

1909.

1910.

Poor c orn year . Varities grov/n Pride of the North and
Eureka. In spite of the unfavorable season Pride of
the North was fairly ripe when cut and contained a fair
proportion of ear. The Eureka was quite immature with
ears just forming.

An exc ep t i onally favorable £orn year . Varieties grown
Pride of the North and Learning. Both matured, gave a
large total yield and showed a noticeably large pro-
portion of ears.

Poor corn yj|ar. Varieties grown Pride of the North and
Learning. Neither variety did as well as in 1906 and the
proportion of ear was much less.

Satisfactor?/ corn year . Varieties grown Sanford White,
Longfellow, Rustler, Early Mastodon, Klondike, Red Cob
Silage and White Cap Yellow. Of these the first three
were fully developed . when cut, and showed a larger devel-
opment of ear than did the last four which were in the
milk to denting stage. White Cap Yellow was the best
developed of the last named varieties and showed a fair
proportion of ear.

Poor corn year. Varieties grown Twitchel^s, Rustler,
Brewers, Early Mastodon, White Cap Yellow, Wings Improved
White Cap. The first two varieties matured. The
Twitchell, a very small variety, has a short Ftalk with
a long ear setting lev/ on the stalk. It showed the
largest proportion of ear of any variety raised. The
last three varieties were in milk when cut.

Favorable corn year . Varieties - Longfellow, Rustler,
Brewers, Eureka. The first two varieties were mature
when cut. Brewers was in milk and the ears just forming
on the Eureka.

It will be observed that in many cases the proportion of the

several parts differ in the green stage and on the dry matter

basis. Thus Twitchell !

s shows 27 percent of stalk when cut and

only 15 percent when all of the water is eliminated. Sanford

White shows 24 percent of ears when cut and 35 percent in dry matter.

The remarks which follow refer to the proportions of the parts

on the basis of dry material. In general it may be said that there
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is a wide difference between the proportion of stalks and ears;

the difference between the leaves and husks is less marked.

A decided difference is noted between the same variety grown

in different years. This variation is evidently due to some

extent to the stage of maturity of the plant when cut and also

to unfavorable conditions, which checked the development of the

ear. The stalks and ears form practically. 7g percen t of the dr£

matter of the plant. The leaves and husks 30 percent. From the

data at hand the inference can be drawn that this is an inherent

characteristic of the maize plant. While ether investigators-^-

have determined the relative proportions of the plant, it is

believed that this fact has not before been noticed.

Those coarse varieties maturing late naturally have less

ear and a correspondingly larger proportion of stalk. Note the

mature varieties including the Longfellow with an average of

28 percent of stalk and 44 percent of ears, the Pride of the North

v/ith an average of 38 percent of stalk and 35 percent of ears,

the Rustler with 32 percent of stalk and 35 percent of ears, against

the later maturing varieties such as the Brewers with 49 percent of

stalk and 19 percent of ears, the Learning with 44 percent of stalk

and 26 percent of ears, and finally the Eureka with 61 percent of

stalk and 6 percent of ears. On the whole the proportion of

leaves and husks do not vary widely in any of the varieties,

averaging 20 percent for the leaves and 9 percent for the husks.

The Eureka shows rather more leaf and correspondingly less husk

than the other varieties; in fact this variety as cut was largely

1. Schweitzer, Bulletin No. 9, Missouri Experiment Station.
Caldwell, Bulletin 7-11, Report of 1390, p. 30-43, Penn.

Experiment Station.
Bulletin 21, Iowa Experiment Station.
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stalk and leaf.

The following general conclusions can be drawn:

1. The stalks and ears form substantially 70 percent

of the entire maize plant

.

2. The small early maturing varieties of which the

Twitchell is a type show an exceptionally large proportion of ears.

3. The mature medium varieties average 33 percent of

stalk and 37 percent of ears.

4. The coarser less mature varieties show 45 percent

stalk and 26 percent ears.

5. The very coarse immature varieties (excepting

Eureka) show 52 percent stalks and 17 percent of ears.

6. Most of the varieties have in the vicinity of 20

percent leaves and 10 percent ears.

The above conclusions are for corn grown in Massachusetts

and cut about September 15th. These conclusions might not hold

especially for the larger immature varieties had they been ripe

at the time of cutting.
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While the analyses are not sufficient in number to enable

one to draw any positive conclusions, attention may be called

to a few of the more striking facts.

Stalks . A comparatively low percentage of both protein and

fat is noted in the stalks of all the several kinds. The pro-

portion of extract matter is lowest in the Eureka and the fiber

percentage the highest.

Leaves . The protein percentage is highest in the leaves of

all varieties including the mature Pride of the North. Naturally

the fiber percentage is less in the leaves than in the stalks

while the percentage of ash is noticeably high and quite constant

for the three types. The leaves of the three varieties analyzed

resemble each other quite closely in the proportion of all of the

several groups of constituents.

Husks . The one noticeable difference in the case of the

husks of the several varieties consists in the low protein content

in the Pride of the North and the high protein content of the

Eureka. This is, of course^ due to the fact that the ears of the

latter were in the formative stage while those of the former

had matured and the protein had entered into the kernel. The fiber

content of the Pride of the North was somewhat higher than that

contained in the Eureka which is explained on similar grounds.

Ears . The composition of the ears of the three varieties

indicate a very immature condition on the part of the Eureka -

high protein and fiber, and low carbohydrates and fat - and a

reasonably mature condition of the ears yielded by the Pride of the

North and Learning.
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1

RELATIVE PROPORTIONS OP GRAIN AND COB.

Ten representative ears of corn were selected at the

time of husking from the crops of 1908 and 1909 and

preserved for analysis. The corn and cob were weighed

separately at the time of shelling, dry matter deter-

minations made and the percentage of cob and kernel

determined.
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WEIGHTS OF TEH AVERAGE EARS WITH PROPORTION OF

KERNEL AND COB IN DRY MATTER.

Variety Condition
when
cut.

Dry Matt er, pounds. Dry Matter,
,
per cent.

10 ears. Kernel. Cob. Kernel. Cob.

Twitchell'

s

Mature 3.37 2.93 0.44 86.9 13.1

Sanford White Mature 3.37 2.65 0.72 78.6 21.4

Longfellow Mature 3.53 2.95 0.58 83.6 16.4

Rustler Mature 4.71 4.08 0.63 85.6 13.4

Rustler- Mature 4.87 4.23 0.64 86.9 13.1

Average 3.97 3.37 0.60 84.5 15.5

Erewers In milk 4.29 3.57 0.72 83. 2 16.8

Early Has todon In milk 4.05 3.37 0.68 83.2 16.8

Early Mastodon In milk . 5.48 4.55 0.93 83.0 17.0

Klondike In milk 3.60 2.66 0.94 73.9 26.1

Red Co"b Silage In milk 4.37 3.59 0.78 82.2 17.8

White Cap Yellow In milk 3.70 3.12 0.58 84.3 15.7

White Cap Yellow In milk 3.71 3.11 0.60 83.8 16.2

Wings Imp. White Cap In milk 4.14 3.39 0.75 81.9 18.1

Average 4.17 3.42 0.75 81.9 18.1
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Wide variations were noted depending upon stage of ripe-

ness. The Twitchell, a long eared and early maturing flint,

shov/ed the smallest percentage of cob (l3.l) and the Klondike,

a quite immature dent, the largest amount of cob (26.1) . The

average of the several mature types was 15.5 percent cob, and

84,5 percent kernel while the average for the less mature

varieties was 18.1 for cob and 81.9 for kernel. If the less

mature varieties had been grown in a climate favorable to their

complete maturity, it is probable that they would have shown

equally as favorable a proportion of cob and kernel.

The weight of the Massachusetts legal bushel in case of

shelled corn is 56 pounds and for a bushel of ears 70 pounds.

This allows 14 pounds or 20 percent for the cob. With but two

exceptions the samples tested contained less than 20 percent

cob in dry matter. Assuming that the standard of 70 pounds

per bushel for corn was based upon the average of a large

number of trials, is it not possible that the corn crop has

been improved since the time that such a standard was adopted

and that corn is now being grovm that contains relatively less

cob and more kernel than formerly.

The results of these trials are substantiated by work

done by the author in connection with corn grown for the Bowker

prize in 1910. The proportions of corn and cob in dry matter

in ten representative ears of nine varieties was determined

with the following results;
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Percent Grain. Percent Cob.

83.7 16.3

84.8 15.2

85.8 14.2

78.7 21.3

83.6 16.4

84.6 15.4

83.5 16.5

85.0 15.0

80.7 19.3

83.9 16.1

Average 83.2 16.8

1. Flint

2. n

3.
fi

4. H

5. M

6. II

Average

7. Dent

8. n

9. «

COMPOSITION OF GRAI2J AND COB.

During the seasons of 1908 and 1909 samples of corn

kernels were analyzed with the following results:
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A study of the analytical results shows very slight

variations in composition. The protein of the flint varieties

is rather in excess of the Rustler Dent. The protein of the coarse

less mature dents would probably have been somewhat less had they

been more completely matured. The fiber percentage is noticeably

less in the mature lots, 1.54 as against 2.34 for the immature

types. A high fiber is believed to be characteristic of immature

corn. The percentages of starch are remarkably uniform.

While corn has been bred in an experimental way which bore

decidedly different chemical characteristics (namely high protein,

high starch and high fat) such corn has not come into general use>

when, therefore, the grain is grown primarily as a food for stock,

it is believed that the farmer can do no better than to grow the

variety that will in his experience produce the largest number of

bushels of mature corn per acre. This fact is borne out not only

by the analyses herein reported but also by others made by the

author. Chemical composition cannot, at the present time, be

considered a factor in the selection of seed corn where the crop

is used for the sustenance of live stock.

An evident effect of the season upon the starch content is

shown in the case of Rustler, Early Mastodon and White Cap Yellow,

all grown in two successive years. In each case the starch

content was slightly lower for 1909, an unfavorably year.
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The above analyses represent the product of several

varieties of cob produced during the season of 1908, One notes

comparatively little variation in the composition. The cob is

characterized by its very low protein and fat content and its

high extract matter and fiber. It is doubtful if the cob from

any number of different varieties would show substantial varia-

tions from the figures reported above* Lindsey and Hollands-

have shown the cob to contain over 30 percent of pentosans which

have a digestibility of 63 percent and further^ that the total

dry matter of the cob has a digestibility of 59 percent. So far

as known, further studies of the chemical character of the extract

matter have not been made. It is evident that the chief feeding

value of the cob is to be found in its 59 percent of digestible

carbohydrates.

On the basis of the work done by Kellner , the net available

energy in 100 pounds of cob containing 11 percent water is 24.5

Therms, as against 85,5 Therms in a like amount of corn meal or

100 pounds of corn cob has 29 percent of the energy value of corn

meal.

The practical feeder, therefore, cannot afford to pay grain

prices for the cob when used as an adulterant of wheat mixed feed,

hominy meal or the like. Its use, however, is warranted when

produced upon the farm and ground together with the kernel as a

food for farm animals,

1. Fifteenth Report of the Hatch Experiment Station, pp 78-79.
2. Eighteenth Report of the Hatch Experiment Station, p. 243.
3. Die Ernahrung die Landw. Nutzthiere, fiinfte Auflage, pp 159-169,

also p. 60i,
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SUMMARY.

Yield . The small early maturing types of corn are not

economical for Massachusetts conditions, the medium dent and

flint varieties that will mature in the average season are

quite well suited for grain and also serve fairly well for

silage. The larger medium dent varieties that in an average

season "bring their ears to the milk stage are, all conditions

considered, rather preferable for silage purposes while the

coarse late maturing varieties which never ripen seed in this

locality are not satisfactory on account of their failure to

mature.

The season has a marked influence upon the yield of the

corn crop, the same variety of corn under otherwise identical

conditions yielding from 50 to 100 percent more in a year

particularly favorably to its growth.

Compositi on of the Corn Plant. The general conclusion

can "be drav/n that the changes in chemical composition which the

plant undergoes in its development are such that its maximum

feeding value exists at its maturity.

Digestibility of the Corn Plant. Digestion experiments

conducted with the entire corn plant showed no wide variation

in the digestibility of the several varieties, the range being

from 67 to 77 percent. With one exception, the digestibility

appeared to depend upon the percentage of nitrogen free extract.

The higher the percentage of extract or starchy matter present,

the higher the digestibility.

Proportion and Composition of Parts. The stalks and ears

form practically 70 percent of the dry matter of the plant, the
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leaves and husks 30 percent.

Relative Proportion of Grain to Cob. The percentage of

grain and cob vary widely depending to some extent upon the

maturity of the plant when cut. The average for the several

mature types was 15.5 percent cob and 84.5 percent kernel,

while the average for the less mature varieties was 18.1 per-

cent cob and 81.9 percent kernel. In either case the percentage

of cob was less than that allowed by the Massachusetts legal

bushel which in the case of shelled corn is 56 pounds and for

a bushel of ears 70 pounds, thus allowing 14 pounds or 20 per-

cent for cob.

Composition of G_r_ain and Cob. The grain analyzed showed

only slight variations in composition. Chemical composition

cannot at the present time be considered a factor in the selection

of seed corn where the crop is used for the sustenance of live

stock.

There appears to be very little variation in the composition

of the corn cob. The net available energy in 100 pounds of cob

is 24.5 Therms as against 85.5 Therms in a like amount of corn

meal.
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