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EXPERIMENT STATION WORK.

Edited by W. I1. BearL and the Staff of the Experiment Station Reeord.

Experiment Station Work is a subseries of brief popuiar buiietins compiied
from the published reports of the agrieultural experiment stations and kindred
institutions in this and other eountries. The ehief objeet of these publieations
is to dissemiuate throughout the eountry information regarding experiments at
the different experiment stations, and thus to aequaint farmers in a general way
with the progress of agricultural investigation on its praeticai side. The results
herein reported should for the most part be regarded as tentative and suggestive
rather than eonelusive. Further experiments may modify them, and experienee
alone ean show how far they wiii be useful in aetual praetice. The work of
the stations must not be depended upon to produee * rules for farming.” How
to appiy the resuits of experiments to his own eonditions wiil ever remain the
problem of the individuai farmer.—A. C. TRUE, Direetor, Office of Experiment
Stations, i
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EXPERIMENT STATION WORK.®

TREATMENT OF MUCK SOILS.?

Muck soils are widely distributed, in small or large areas, in the
United States. When properly drained and handled they are in
muny eases extremely productive. The amount of wmuck land re-
claimed by drainage and brought under cultivation is rapidly in-
creasing, nnd it is beecoming a matter of considerable importance to
know the best methods of utilizing such lands. Extensive areas of
muek soils are found in Floridn. and in n recent bulletin of the
Florida Station, A. W. Blair summarizes the results of his study of
these soils and makes suggestions regarding their treatment wlhich
are of general interest. Ile states that “ mmnek soils are formed by
the decay, in low wet places, of grasses, weeds, twigs, leaves, and even
treces. DBeing so largely formed from vegetable wmatter, they are
much richer in nitrogen than ordinary soils. They usually also con-
tain small amounts of phosphorns and potassium.”

It is recognized, of course, that proper drainage is a neeessary pre-
requisite to the use of mnck soils, for “if muck soils are to be culti-
vated it is obvious that they must first be drained. This is necessary
in order that they may become the home of the various kinds of miero-
organisms that play an important part in the making of a fertile soil.
These miecro-organisms nced moisture, but they can not develop in
mud or standing water.”

The method of enltivation requires particular attention.

Cultivation should be deep, especially at first, in order that the air may thor-
onghly penetrate the soll. Muck solls often contain substances that are in-
jurtons and even polsonous to plants, When these poisonous, substunces arc
exposed to the alr they sare probably oxidlzed to a considernblie extent und thus

destroyed. A free clrculatfon of the alr also lmproves the conditions for the
development of the useful mfcro-organisms.

Muck soils are generally acid or somr, and this acidity must be
corrected before they will be produetive.

Suftable materials for this purpose are fincly ground limestone, air-slakcd
lime, wood ashes, and marl. Finely ground limestone (the native rock) 1s to be

2A progress record of experimental inquiries, pubiished without assumption of
responsibility by the Department for the correctness of the facts and conclusions
reported by the stations.
® Compiled from Florida Sta. Bul. 93; Press Buf. 109.
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6 EXPERIMENT STATION WORK, LII.

preferred to the forms commonly used, since it is effective, is more easily han-
dled, and harm is not likely to result from the use of amounts In excess of what
18 needed to neutralize the aclds.

It will be necessary In most places to use larger quantities [of neutrallzing
materiall on muck soils than on upland soils. If llmestone is used, 2 to 6 tons
per acre should be applled. If lime 18 taken, a ton and a half or two tons may
be used. The material should be thoroughly worked into the soil one or two
months before the crop 1s planted. This will give time for the lime to neu-
trallze the acid.

The Importance of destroying the acids can bhe better appreciated when we
remember that the micro-organlsms that convert organic nitrogen into a form
that ean be used by plants can not develop in a highly acid soii. The limestone
and llme aiso furnish a suitable base with which the nitric acid that 1s formed
may unite, thus producing calclum nitrate which can be taken up by plants,

If muck is to be used [for fertilizing purposes] on upland soils, it 1s also
necessury for the acids to be destroyed. This can be done either by composting
1t witii one of tiie materials already mentioned, or by .applylng the latter when
the muck is appiied, or afterwards, and thoroughly mixing both with the soii
by cultivation. Muck may be Improved by simply drylng and thoroughly alrlng
1t. This 13 especialiy true of mucks that contaln lron compounds. We can not
expect a satlsfactory yield of such crops as celery and lettuce on muck land
untii the aclds have been iargely destroyed.

It occasionally happens that a muck deposit is underiaid with marl, or is in
elose proximity to a ilmestone formation. In such cases 1t 1s not so likely to be
acid, and might not require the treatment with lime.

Muck soiis being especially rich in nitrogen shouid, one would think, require
but 1little, if any, of the nitrogenons fertillzers. Experience, however, has
shown that in many cases they do require added nitrogen. This is because they
are so strongiy lmpregnated with acids that the bacteria which wonid other-
wlse convert the Ilnert nltrogen of the organic matter into soluble nitrates
can not live. When this unfavorabie condition has been corrected, less nitrogen
in the form of commerclal fertilizer will be required. 1f a guick-growing vege-
table crop is belng produced, nitrate of soda may bhe used to good advantage, as
may also stabie mannre, since it introduces beneficini bacterla; but suiphate of
ammonia and organic forms of nitrogen (such as cotton-seed meai and castor
pomace) should not be used; the former because it wiil aggravate the acid con-
dltion and the latter because there is already enough organic nitrogen present.
Phosphoric acid and potash may be used liberaily 1f desired. TFor phosphoric
acid, ground hone is an excelient materlai; while a ton or two of finely ground
phosphate rock. (floats) would also be helpful; not so wmuch, however, for
Immediate results as for future crops, since tiie aclds in the mnek will very
graduaily convert the insoiubie phosphorle acid into the avallabie form TItor
potash, any of the potash saits wiil suit. Nainit has been used on the muck
goiis of Iiiinois wlth good resuits. I{ard-wood ashes are an exceiient source of
potasii, 1f they can be produced on the piace or hought at a reasonabie price,

MANURES FOR TIMOTHY HAY.

The value of the hay crop of this country is exceeded only by that
of corn and cotton, yet it is evident to those who have inquired into
the matter that neither in quantity nor in quality is this erop what it

4 Compiled from New York Cornell Sta, Bul. 261.
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EXPERIMENT STATION WORK, LII 7

might easily and profitably be made. Grass lands do not as a rule
receive the eare and treatment their importance warrants, and the
improvement of hay-produeing plants has been given less attention
than that of many other farmm erops. This Department and several
of the experiment stations have, however, realized the importanee of
the hay erop and are making efforts to bring about improvements in
its produetion.

The New York State and the New Jersey experiment stations have
shown that nitrogen is the predominant eonstituent in a fertilizer for
timothy and grasses in general, and have indieated how nitrate of
soda may be profitably used for inereasing the yield of sueh plants.
The Maine Experiment Station has shown how to prepare home
mixtures of fertilizers suited to grass lands? The Rhode Island
Experiment Station has very earefully worked out the most suitable
methods of top-dressing grass lands in order to maintain a good
yield without the use of manure.> The West Virginia Station, on the
other hand, has shown how grass lands may be improved by the eon-
tinuous use of mannre alone.? The Oklahoma Station has done mueh
to improve the hardiness and yield of Bermuda grass as a hay plant
and to extend its use in regions of seanty or uneertain rainfall.c

Timothy may be taken as the type of hay grasses, and results
obtained with it may be eonsidered as in large measure representative
of and applieable to sueh grasses in general. TFor several years the
New York Cornell Experiment Station has been investigating the
best means of improving the quality and inereasing the yield of
timothy hay. A reeent report by J. A. Bizzell and J. O. Morgan
sums up the results of these investigations, whieh ineluded more
partieularly experiments with stable manure (10 to 20 tons per
aere) and various eombinations of nitrate of soda (160, 320, and 640
pounds per aere), superphosphate (320 and 640 pounds per aere),
and muriate of potash (80 pounds per aere) applied in a six-year
rotation of eorn, oats, wheat, and timothy (three years) on plats of
a tenaeions elay loam (Dunkirk elay loam). The soil on which
these experiments were made is diffieult to work except when moisture
eonditions are most favorable, but is eonsidered a type of soil well
adapted to timothy.

The plan was to seed to wheat and timothy In the fall of 1903, so the first
application of fertlllzers and stable manure that the plats received, was made

September 16, 1903. IZarly fall rains prevented the seeding of wheat, as
planned, and In the spring of 1904, on Aprll 15, oats were sown at the rate of

e U, S. Dept. Agr., Farmers’ Bul. 210, p.
b, 8. Dept. Agr., Farmers’ Bul. 222, p.
¢U. 8. Dept. Agr., Farmers’ Bul. 227, p.
d 7. S. Dept. Agr.,, Farmers’ Bul. 276, p,
eU. S. Dept. Agr.,, Farmers’ Bul. 320, p.

HEomo

® &
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8 LEXPERIMENT STATION WORK, LII.

) pecks per acre together with timothy at the rate of 15 pounds per acre,
without the application of any further fertilizers. The second application of
fertifizers was made Aprii 5, 1905; the third application, April 17, 1906; and
the fourth, May 1, 1907, Stable manure was not added every year as were the
fertilizers, the second appiication being made October 2, 1906.

One-half of each plat was treated with slaked lime at the rate of
1,000 pounds per aere.

In attempting to draw practieal suggestions from the results
of these experiments attention is espeeially called to the faet that—

It 1s difficult to make definite recommendations ln regard to the use of
fertilizers for grass lands, It is definitely known that chemical fertillzers
very often, we may say usually, exert a marked Influence on crops, but it ls
almost impossible to say just what fertiiizers or how much of them should
be used In a given case with the assurance that the resnits will be favorable,
Every farmer must experiment wlith his own land, us‘lng the experience of other
farmers and investigntors as suggestions only. :

The experiments, liowever, make it clear that “of the fertilizing
clements usually applied as plant food, nitrogen seems to be the most
potent faetor in inereasing the yield of timothy and related grasses.
Unlike the elovers and other leguminous plants, timothy is ineapable
of acquiring any of its nitrogen from the air, but must depend on that
supplied to the soil. The best evidence shows that it requires for
its full development a liberal supply of nitrogen thronghout the
growing period,” a fact whieh has also been eclearly demonstrated
by the New Jersey, New York, and Rhode Island experiment sta-
tions. While nitrogen thus appears to be the dominant fertilizing
eonstitnent, it attains its greatest effieieney only when judieionsly
eombined with potash and phosphorie aeid. '

In the Cornell experiments “the best financial returns were ob-
tained when farm manure was applied at the rate of 20 tons per
acre.” In the experiments at the West Virginia Station, to which ref-
erence has already been made, there was not only a net profit of $33
per acre from applieations of 10 to 15 tons per aere of manure for
six years, but the soil was in mueh better eondition at the end than
at the beginning of the experiment.

The lasting effects or the value of farm manure to later crops should always
be considered when comparing It with the value of commercial fertilizers. On
the Dunkirk clay loam of New York State the best financial rcturns may be
expected from tlhie use of farm mannre when the latter can be purchased for
50 cents a load. This estimate does not Include the effect on subsequent crops,
to which a vaiue shonld bhe assigned.

For the New York farmer who wishes to raise a large proportion of hay on
this type of solf an elght-year rotation may be snggested—wheat one year, hay
five years, corn one year, and oats one year. The farm manure shonid be In-
corporated with the soil previons to seeding with timothy and wheat in the
fafi. 1n the foilowing spring a mixture of red and aisike ciover should be

seeded. Annu:l applications of farm manure shouid then be made for the grass
366



EXPERIMENT STATION WORK, LII, 9

crops, the applicatlons belng glven as top-dressings In the fall and harrowed in
the followlng spring. For the eorn crop a similar applleation may be made.
No fertlllzer of any kind need be applled for the oats. It mlght be advlsable
in some eases to make top-dressings of manure once In two years, in whleh
case larger applleations should be made.

When farm mannre can be proenred in sufliclent quantlty the use of conumner-
cial fertllizers is not nccessary. But the farmer often finds it advantagcous
to reserve a large part of the farm manure for other ecrops, in whlek case com-
merclal fertllizers may be substituted wholly or In part if nsed judieiously.
When the supply of farm mannre 1s limited 1t would be advlsable to use smaller
applleations in the fall than stated above, supplementing this in the early spring
by small applleatlons of the eommerclal fertilizers.

Of the commercial fertillzers, the most satisfaetory returns were obtalned
on Dunklrk clay loam by the use of a complete fertllizer consisting of 320
pounds of nitrate of soda, 320 pounds of acld phosphate, and 80 pounds of
muriate of potash per acre.

It is believed, however, that the use of a mixture of 200 pounds of
nitrate of soda, 100 pounds of superphosphate, and 50 pouuds of
muriate of potash per aere would be more eeonomieal, but in any ease
“it would be best for the farmer to determine by aectual field tests
the quantity most desirable for his land.”

Asg the mixed fertillzers found on the market usually do not eontain the ele-
ments 1n the proportion suggested by the above formula, it would be best for the
farmer to buy the separate Ingredlents and mlx them hlmself. The ingredlents
called for are nsually sold under guaranty by the fertlllzer companies and vary
little from the followlng eomposltion : Nltrate of soda, 15 to 16 per eent nltro-
geu; acid phosphate, 12 to 14 per eent available phosphorie aeid; murlate of
potash, 50 per cent potash.

There are eertain advantages in home mixing to which attention is
called, but it is pointed out that if home mixing is undertaken it is
quite important that it should be carefully done in order that
thorough and even mixtures may be obtained.

Commerclal fertilizers are well adapted to top-dresslng grass lands, slnce
they ean be caslly applied by hand and sinee they eontaln the plant-food ele-
ments lu an easlly soluble form, aud are therefore immediately avallable to the
growing erop. Because of their ready avallabllity there ls danger of loss by
lenehlng. In vlew of this fact they should be applied In the early spring, just
as the grass Is begiuning to grow.

In the experiments at the Rhode Island Station referred to above
it was found that a mixture of 400 to 500 pounds per aere of super-
phosphate and 300 to 350 pounds of muriate of potash and nitrate
of soda applied as an annual top-dressing from April 15 to 25 would
maintain a good yield of timothy without the use of stable mauure,
which is subject to the objeetion that the ecoarser undeeomposed
material of the manure remaining upon the meadow is likely to be
raked up with the hay, and that the manure sometimes has the effect
of reducing the quality of the grass by causing a rank growth or by
the introduetion of weeds.

88557—DBul. 366—09——-2



10 EXPERIMENT STATION WORK, LII.

In the Cornell experiments the nse of lime did not result in an
increased yield of hay. It has, however, been demonstrated by the
Rhode Island Station that timothy does not thrive on acid or sour
soils and that the most effective practical means of correcting the
acidity is by the application of lime or wood ashes.

TEN GENERATIONS OF CORN BREEDING.©

As the work in corn breeding is carried on from year to year
and the acenmulation of data increases, knowledge regarding the
extent to which certain characters may be influenced becomes more
definite. Turthermore, other lines of work suggest themselves. The
Illinois Station has recently suinmarized the resnlts of several lines
of its corn-breeding work in progress for a series of years, which
indicate clearly how pliable the corn plant may become in the hands
of the plant breeder. The work with reference to changing the
composition of the grain, more particularly the protein and oil con-
tent, and thereby adapting it to certain special purposcs, has been
described in previous bulletins of this serics and the earlier resulis
gecured were noted in that connection.? This work of selection and
breeding is based upon the resnlts of analyses of different ears from
a single variety, together with the resnlts of analyses of different
parts of single ears, which established the fact that the ear of corn
is approximately nniform in the chemical composition of its kernels
and that there is a wide variation in the chemical composition of
different ears of the same variety. The breeding has now been
carried through ten generations, and its effect is indicated by the
data compiled from the general averages of each-generation as shown
in the following table:

Ten generations of breeding corn for increase and deercase of protein and ofl.

1 |
Hlgh proteln. Low protein. | High oll. Low oil.
Differ- | 1wl - Differ-
Year. ence. || ence,

Beed. | Crop. | Seed. | Crop. | Beed. | Crop. | Beed. | Crop.
Per cent. |Per cent. |Per cent. |Per cegé. |I’er cent. ' Per cent.|Per 4cemt. Per cenl. |Per 4“%' Per cent.
.................... 10. I | o7 e G e B 3 308066000
12.54 11.10 8.96 10. 55 0.55 5.39 4.78 4.03 4.00 0.67
12.49 11.05 9.06 10.56 .50 5.20 5.15 8.66 8.99 1.16
13. 06 11.46 8.45 0.86 1,60 6.15 5.64 8.47 8.82 1.82
13.74 12.82 8.08 9.84 2.98 6 30 6.12 8.83 8.57 2.56
14.78 14.12 7.68 10. 04 4.08 6.77 6.09 2.93 8.43 2.66
15.39 12,34 8.15 8.22 4.12 || 6.95 6.41 8.00 3.02 3.39
14.80 13.04 6.98 8.62 4.42 || 6.78 6.60 2.62 2.97 8.68
15.89 15.08 7.00 927 5.76 || 7.16 6.97 2.80 2,89 4.08
16. 77 14,72 7.09 8.57 8.15 || 7.88 7.29 2.67 2.58 4.7
16.80 14.26 7.21 !I 8.64 5.62 7.86 7.87 2.20 2.66 4.71

| I

With reference .to protein these resnlts show that, starting with a
single variety, it has been possible in ten generations of this work

2 Complled from Illinois Sta. Buls. 128, 132,

bU. 8. Dept. Agr.,, Farmers’' Buls. 193, p. 20; 210, p. 11,
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EXPERIMENT STATION WORK, LII 11

to inerease the protein content from 10.92 per eent to 14.26 per eent,
a gain of 3.34 per cent, while by breeding in the opposite direction
it has been possible to reduce the protcin content from 10.92 to 8.64
per cent, or a reduction of 2.28 per cent, making a total difference
between the two strains of 5.62 per eent. It is further shown that
the high-oil corn has inereased from 4.70 per cent to 7.37 per eent
of oil, while a low-oil corn has decreased from 4.70 to 2.66 per cent,
the difference between the two strains in 1906 being 4.71 per cent.
Individual ears ranged in protein content from 6.13 per cent in the
low-protein strain to 17.79 per cent in the high-protein strain, and
in oil content from 1.60 per cent in the low-oil strain to 8.59 per cent
in the high-oil strain. In other parts of the plant the proportion of
protein is never as high as in the grain. The leaves averaged some-
what higher in protein than the stalks, but this eondition was not
constant in every year. No reguiar difference between the upper
and lower portions of the stalk with reference to protein was estab-
lished. The crude fat in other parts of the plant scareely eveyr
approached the oil eontent of the kernel, and was generally greater
in the lower stalk and leaves than in the upper stalk.

High-protein and low-protein seed were planted together on one
plat and high-oil and low-oil seed on another. These plats were con-
tinued for three years, and the results seeured did not indieate that
the soil influenees the protein or the oil eontent. Continued seleetion
has apparently induced a certain corrclation between protein and oil
content, and has resulted in characteristic types of kernel and per-
ceptible modifications in the type of ear. Selections for high protein
is considered as evidently accompanied by a reduetion in yield. It
is also stated that elimatie conditions exert, in eertain years, a marked
effect upon the eomposition of the corn crop as regards its protein,
oil, and starch content.

The phosphorus content was found always somewhat higher in
the stover and the grain from the high-protein plat. On the high-oil
and low-oil plats the phosphorus was regularly higher only in the
high-oil grain. In general, the grain was decidedly the part richest
in phosphorus. The stover earried a much larger proportion of
potassium than the grain, but the stalks and leaves did not vary much
in this respect. In general, however, aside from the correlation de-
veloped between protein and oil in the kernel, the changes in com-
position due to breeding have not been very marked.

Another line of breeding of more reeent origin has also given
promising results. In 1902 two sets of ears of Leaming corn, the
one representing ears growing high on the stalk and the other those
borne low down on the plant, were selected. The following year
each set was planted in a breeding plat and the seleetion for high and
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low ears continued each year. The results of this work are summar-
ized in the following table:

Qeneral averages of crops produced in corn breeding for high ears and for low
cars.

Number of in- | Total number
Height of ear, {Heightof plant.|ternodes below intemt;ges of
ear. stalk.

Year. s

High- [ Low- | High- | Low- | High- | Low- | High- | Low-
ear ear ear ear ear ear ear ear
: plat. | plat. | plat. | plat. | plat. | plat. | plat. | plat.

- |
| Inches.| Inches.| Inches.| Inches.
LS 56.4 | 42.8 9| 102.6

118. 8.5 7.2 16.4 18.9

50.8 88,8 | 106.2 97.4 7.6 6.2 14.5 13.0
63.8| 41.6] 128.4 | 1068.6 8.2 6.6 16.4 13.8
66.6 26.6 | 116.8 86.0 9.0 6.9 16.1 11.0

| 72.4 33.2 | 130.4 99.7 9.2 6.8 16.8 | 13.0
67.8 79.8 8.2 4.7 16.5 | 11.6

23,1 114.0 . |
] |

The results show that two strains of corn have been produced, one
of which bears the ears about 3 feet higher on the stalk than the other.
The high-ear strain has longer stalks, longer internodes, a greater
total number of internodes, and a greater number of internodes below
the ear than the low-ear strain.

Perhaps the most significant of all, as throwing light upon broader problems
of lieredity, is the faet brought out by these results that the eorn has not only
responded to the selection, but there has been a gradual progressive shifting
of the types so that even in the fourth generation the average height of ears
in the one strain is more thian twiee that in the other.

The smaller type of plant, or the low-ear strain, has a shorter
growing period than the high-ear strain. In yield of grain no great
difference is indicated, but the high-ear strain produces the greater
yield of fodder. | :

The experiments to influence the declination of cars was begun
in 1903, and the selections were made according to the angle of
declination at harvest time from “ Illinois High Oil ” corn, a strain
under selection for seven generations for increase in oil content. The
results of this experiment are brought together in the following
table:

Average degrees of declination of ears from the perpendicular in breeding for
erect cars and for declining ears.

Average of Avcrage of
seed. Difter- erop. Difter-
Fl | ence ence
Year. be- be-

Erect- | Declin-{ tween | Ereet- | Declin-' tween
ear |ing-ear|strains., ear |ing-ear strains.
strain. | strain. strain. | strain.

o o o
20.0 | 180.0 [ 160.0 45.0 3.0
16.7 | 180.0 | 163.8 62.2 | 117.1 64.9
16.0 | 180.0 | 165.0 49.5 76.2 26.7
12.8 | 180.0| 167.2 42.8 81.6 89.8

7.2 176.0 | 168.8 46.0 88.6 42.6
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The results show that the declination of the ear is a character that
can be influenced by brecding. The length of shank is apparently
the principal factor in determining the deelination. The deelining
ear is the better protected from rain, and is harvested with greater
facility.

YELLOW BERRY IN HARD WINTER WHEATS.

By the term “ yellow berry ” is meant the appearance of grains of
a light yellow color, opaque, soft, and starchy in hard winter wheats
which normally produce a hard, flinty, translucent grain of medinm
size and of a clear, dark, reddish-amber color. Sometimes only part
of a kernel will show the yellow berry characteristies, while the re-
mainder has retained the normal translueency and hardness. The
region comprising the central and northern part of Kansas and the
southern part of Nebraska produces a milling wheat of the best
grade, because of a very high content of gluten of excellent quality
and texturc. As the presenee of yellow berry lowers the grade of
wheat and reduces its value for milling purposes, the reduetion, and
preferably the total elimination, of yellow berry is of vital im-
portanee to the farmers of the hard winter wheat section and to the
millers who grind this grain. The Nebraska and Kansas Experiment
stations are at work on the problem, and the reports of progress made
in their investigations, published in recent bulletins, form the basis
of this article. There are different views regarding the eanses of
yellow berry. Some consider it the result of degeneration in the
variety, others believe it to be due to climatic and soil conditions, or
regard it as a consequence of sowing the same seed year after year,
while still others attribute it to the eondition of the crop at the time
of harvesting. The objeet of the experiment station work is to de-
termine definitely the causes of this trouble, and to find ways and
means of reducing or preventing it.

The results of this work, with reference to the physieal characters
of the ycllow berries, call attention to the fact that the difference
in eolor between the flinty and the soft and opaque grains is due to
a difference in the structure and contents of the cells of the endo-
sperm; that in weight, as well as in specific. gravity, the affected
grains fall below the normal kernels of the same variety; and that
the yellow berries show a reduced protein content.  Lyon and Keyser,
of the Nebraska Station, found that in the yellow and opaque kernels
the stareh grains in the cell were larger in diameter than in the flinty
kernels, although not so large as in the typical starchy wheats.

o Complled from Kansas Sta. Bul, 156; Minnesota Sta. Bul 90; Nebraska
Sta. Bul. 89.
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In 21 varicties examined by the Kansas Experiment Station the
average weight of the yellow berries per hundred was 2.596 grams,
and that of the hard, flinty grains 2.740 grams. The average specific
gravity of the yellow berries was 1.304, and of the normal grains
1.336. It is believed that the reduction in specific gravity is probably
duc to the more numcrous and larger air cavities withjn the kernel,
and possibly also to a redueed starch content. Data at hand indicate
that the ordinary soft and starehy wheats of the Pacific coast and
the Middle and Southern States average somewhat higher in weight
per bushel than the hard winter and spring wheats, and that the
yellow berry in this respect does uot resemble the soft wheats, the
weight as well as the specific gravity falling below the flinty kernels
of the same variety. Analyses made at the Nebraska Station showed
that samples of hard winter wheat contained an average of 2.79 per
eent of nitrogen, while eorresponding samples of yellow berry eon-
tained only 2.38 per cent, thus indieating a reduction in the gluten
eontent and a eonsequent diminution in the flour-making value in the
grain due to yellow berry. Regarding the merits of hard and soft
wheats for milling purposes, Professor Snyder, of the Minuesota
Station, says:

It 18 generally consldered that the more amber and glutenous wheats yleld
a higher percentage of the patent flours and less of the clear and lower grades,
while the lighter colored or starchy wheats show a tendency to prodice a
hlgher percentage of total flour, it less is recovered as patent graded, * * *
These physlcal characterlstles are closely assoclated with, and dependent upon,
chenmlcal composition. * * * When two types of seed, iight and dark, were
seiccted from the same lot of wheat, the darker seeds In all samples analyzed
were found to be richer in protein.

To determine the relation between the amount of yellow berry
produced under the climatic conditions of the particular seasons,
128 varicties of wheat were grown by the Kansas Station during
1906-7. The heads were harvested when eonsidered fully ripe and
dried under cover, so that the existence of yellow berry could not be
attributed to overripeness o1 exposure to the weather after cutting,
but eould only be aseribed to the influence of the weather before
harvesting the hecads or to inherent hereditary tendencies in the
varictics themselves, or to both. The results with regard to the rela-
tion of temperature, light, air movements, and precipitation to the
growth of the wheat plant, and the possible share of each factor in
the production of yéllow berry, were found to be extremely complex
and intricate of interpretation. The influcnces of the autumn vege-
tative conditions were studied both years, and the data for the two
seasons show the same diminntion in the pereentage of yellow berry
with the shortening of the fall vegetative period and a correspond-
ing decline in the mean temperature for that period. The first year

460
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the wheat was sown on six different dates, from September 28 to
October 16, inelusive. A general decrease in the amount of yellow
berry was observed as the wheat was planted later. The earliest sown
plat contained 53.80 per eent of yellow berry, while the latest sown
plat contained only 19.58 per cent, these quantities being the highest
and lowest in the series, respectively. The second year, when the
wheat was sown on September 26, 27, 28, and 29, there was a cor-
respondingly lower range in the average percentage of yellow berry
from the different plantings, the highest being 44.33 per cent for
the wheat sown on September 26 and the lowest 32.63 per cent for
the wheat sown Scptember 29. Apparently the reduetion in the
total length of the growing period with the later plantings, the con-
sequent lower mcan temperature for the period of fall growth, and
the necessarily retarded and diminished development of the plants
is in direct correspondence with the subsequent development of
yellow berry, in so far as these data are eonecrned.

A study of the vegetative spring eonditions in their relation to the
produetion of yellow berry did not give very definite results. For
instance, the mean temperature for two weeks before ripening did not
show any definite relationship to the yellow-berry problem, but
when the possible influence of this faetor was traeed back to the
appearanee of the spike, the total averages for the two years indi-
eated that high temperatures are corrclated with a minimum of
yellow berry. The amount of rainfall from the sixth day before
heading to the fourth day before ripening gave no indieation of cor-
relation with this diffieulty. The eomplicated and, in many instanees,
contradietory results seeured in this line of investigation lead the
authors to conclude that not only climatological conditions but also
hereditary tendencies form an important factor in causing the ap-
pearance of yellow berry in the grain.

Among the many cultures cxamined planted side by side on the
same day and ripening on the same date the percentages of yellow
berry varied widely. Strains and varieties grown in 1906 were
grouped into those wheats produeing from 1 to 25 per cent, from 25
to 50 per eent, from 51 to 75 per cent, and from 76 to 100 per cent of
yellow berry. The crop of 1907 fromn these groups show.ed in general
that the averages for each had the same relative position t}}at they
oecupied in 1906. The minimum range in the varieties lay in those
groups of 1907 that came from the minimum groups o.f 1906. The
varieties low in yellow berry had progeny in 1907 Whlfzh averaged
12.25 per cent higher than the average of the co?re.spon.dlng' parental
groups for 1906, yet on the other hand the varieties high in yellow
berry had progeny which averaged 27.41 per cent lower than the
average of the corresponding parental groups for 1906, The hard
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grains planted in 1906 were mueh heavier than the soft ones and as
a rule the yields from the heavy hard grains were the greater.

In studying the degree of inheritance of yellow berry in pure-bred
or pedigree wheats it was observed that in the first progeny group in
1907 a little over one-third produced no yellow berry at all, while the
average of all was 3.9 per cent. In the selections of spikes from
common commereial varieties, as well as in the seleetions of hard
and soft grains in these varieties, there were no eases whatever where
the offspring was free from yellow berry. The averages for the
lowest groups in the ease of common eommereial varieties and in the
seleeted hard and soft grains were 36.95 and 50.40 per cent, respec-
tively. It appearsin general from the results that with the percentage
inerease of yellow berry in the parents a mean pereentage of yellow
berry in the offspring was observed, and it is eonsidered as very evi-
dent that the pedigree-culture method so far as the elimination of the
yellow berry is eoneerned is superior to the other methods tried. In
the eommon commereial variety lots of parents all contained yellow
berry, but there were 61 eases in whieh the pereentage ranged from 1
to 25. The progeny of these in 1907 showed a mean percentage of
yellow berry of nearly 87, while among the pedigree cultures there
were 38 or 36 per cent whieh fell in the 1 to 25 per cent elass of the
parents, but whieh in 1907 had a mean pereentage of only 7.9. The
minimum or zero class of parents gave rise also to the minimum elass
of offspring in the case of pedigree wheats.

The results as a whole indieate that while yellow-berry production
may be influeneed to the extent that it is possible to eontrol the length
of the fall vegetative period, and through this the mean temperature,
the solution of the problem seems to lie after all in the hands of the
plant breeder, as the tendeney to produee yellow berry is found to be
more marked in some strains than in others and is heritable. It is
believed that from a group of pure-strain pedigree wheats produeing
no yellow berry for two suecessive years a race may be derived from
which the tendency to deterioration may be entirely eliminated.

WEED SEEDS IN FEEDING STUFFS.

In a recent bulletin of the Conneeticut State Station, E. H. Jenkins
emphasizes the danger of the introduetion of weeds by the use of
feeds made up in part or in whole of grain sereenings and similar
materials, which as a rule contain a large amount of weed seeds.®
“These screenings vary a good deal in quality. Thus an analysis
reeently made of wheat sereenings showed about 33 per eent of flax
and shrunken eereal, 15 per cent of foxtails, 8 per eent of bindweeds

s Compiled from Connecticut State Sta. Bul. 161,

o b See also U. S. Dept. Agr,, Farmers’ Bul. 334, p. 18
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and pigweeds, 15 per ecnt of weed seeds of other species, and 21 per
cent of dust, broken seed, and sand. Even such a mixture is mueh
better than many others which often contain very little, if any, wheat
or flax.” Examinations of a large number of feeds in whieh sueh
materials were used showed that “ every pound of each of these mix-
tures brings to the farm from 5,000 to 86,000 sceds, of which, in some
cases, 100, in others more than 22,000, are alive.” Among the wceds
of which seeds were found in the feeds were false foxtails or bottle
grasses, pigweeds or lamb’s quarters, knotweed or bindweed, black
mustard, eharloek, ragweed, Panieums, sorrel, dock, common and
Canada thistle, and eatehfly.

While it may be granted that the ground seed of certain weeds may
have some food value, “it is very doubtful if small whole seeds are
broken up and digested by the animal.” Tt is true, as pointed out in
a previous artiele,® that fermenting manure kills many weed secds if
they are kept in it long enough, but, as Doctor Jenkins states,
“ common experience fully justifies the belief that the farm may be
stocked with weeds which come along with the manure.” Many of
the weed sceds in the feeds pass into the manure and thence into the
ficlds with their vitality unimpaired. It would appear that absolutc
security in this respect can only be attained in all cases by destroying
the vitality of the weed seeds before they are mixed with the feed.
Some manufaeturers claim to do this, but in none of the feeds
examined by the Connecticut Station had the seeds been thoroughly
killed.

HOOK-WORM DISEASE OF CATTLE.?

~ This disease, also referred to as bovine uneinariasis and salt siek-

ness, has been reported from Texas, Florida, and South Carolina,
and is probably widely distributed throughout the Southern States.
C. F. Dawson, of the Florida Station, reports it as the most common
disease of cattle. Investigations by A. F. Conradi and E. Barnett,
at the South Carolina Station, have shown cattle to be seriously in-
fested with the hook worm, which is frequently associated with other
intestinal parasites, including the twisted wircworm or stomach
worm, the inflated bowel worm, and the hair worm. The diseasc as
described by Doctor Dawson is “ an acute or chronie parasitic dis-
ease manifested at first by low fever, diarrhea, loss of appetite, soon
beeoming chronic, with continuanee of low fever, constipation, loss
of appetite, progressive emaciation, and pronounced ancmia, which,
in many cases, terminates fatally.”

8. 8. Dept. Agr., Farmers’ Bul. 334, p. 18,
b Complled from Florlda Sta. Bul. 86; South Carolina Sta. Bul. 137; U. S.

Dept. Agr., Bur. Anim. Indus., 1tpt. 1901, p. 183,
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Young animals are more susceptible than older ones, but all ages
may bc affected. The nematode or round worm (Monodontus
phlebotomus), formerly described as Uncinaria radiata, is the excit-
ing cause of the disease. These worms, found principally in the
duodenum or first division of the small intestine, are provided with
an armature of sharp tecth, by means of which they pierce the lin-
ing of the intestines and suck blood, moving from place to place.
Other species of hook worm which affect sheep, dogs, cats, foxes,
man, and other animals should not be confounded with the species
that affcets cattle.

The adult worm is from one-half to five-eighths inch in length and
of the thickness of an ordinary pin. The eggs are deposited in the
intestinal tract and are discharged in the feces, through an examina-
tion of which the extent of infestation can be determined. Conradi
and Barnett have observed a gorged female whosc oviduct contained
more than 1,500 eggs, 17 of which were deposited in one hour. At a
temperature ranging from 48° to 60° F. forty-one days are required
for the eggs to hatch. The life history and habits of the worm have
been studied by Conradi and Barnett.

Upon hatchlng, the young hook worms are very minute, but can easiiy be seen
with the aid of a hand lens when crawling on the glass walis of the breeding
jars. Thcy have a tendency to congregate, and these clusters can be easily
recognized with the unalded eyc. In this stage, as well as in the egg stage,
they are very susceptible to heat or cold, being easily kliled. Drought lIs also
fatai, the worms dying In a few mlnutes. They feed on the fecal matter about
them. In the second stage they are but siightly hardier. After several days
the body wail becomcs thicker and more rigid, and soon they pass to the final
iarvai stage.

The larve that were hatched from eggs, gathered from fresh feces on Febru-
ary 26, and hatched February 28, had mostly passed to the final larval stage
on March 15. In this stage thcy are protected by a resistant covering called
“ gheath.,” Worms kept in the laboratory durlng January and February, the tem-
perature varying from 48 to 60° F., passed to the final larval stage in forty-
one days. While active they were able to contlnue fcedlng through the aper-
ture in the frout cnd of the sheath. They move up and down on any ncar-by
molst object, whether it is earth, grass, ieaves, or wceds. They finally become
quiescent in some elevated position, discontinue feeding, and are then grecatly
resistant to heat, cold, and drought. This habit of rislng appears to be advan-
tageous, as, we belicve, the princlpai method of host infestation 1s through thé
mouth, i

That part of the life hlstory from egg to larval stage is very probabiy com-
pleted in a few days during the warm weather of summer.

The eggs and young worms require moisture. It seems quite prob-
able that little development takes place in feces dropped on a hill
during the drought of summer. There is said to be little danger

from infestation in running water.
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At present the outlook for a cure for thls dlsease 1s not very eneonraging.
Thymol has glven good results in the treatment of the dlsease In man, and has
been recomnmended by some authorltles for the disease In cattle and sheep, but
we belleve it 1s far from belng a specifie. Certainly, In the case above referred
to, with a dose of 150 grains, it conld not He notleed that the worms had been
In the least affeeted three days later. However, further experlments wilth
this drug wlll be made as opportunity presents itself. Iven If drugs sueh as
thymol were effectlve In expelllng the worms, the animal, 1f still pasturing on
Infested land, would eontlnue to relnfest ltself, so that the problem resoives
1tself Into a questlon of preventlon rather than treatment, the outlook for wiileh
is more eneouraglng.

When 1t 1s remembered that the disease oeeurs ehlefly, or altogether, on low,
wet lands, and that In dry seasons It 1s less severe, 1t would appear that mueh
could be done by avolding sueh plaees as pastures for at least one year. The
iand should be thoroughly drained, and 1t would be well to liberally apply alr-
sluked lime to aceelerate drying. 1f in hook-worm infested lots the droppings
are gathered every day, It will deerease the Infestation.

Plowing, undoubtediy, also reduees the dangers of Infestatlon, as heavliy
Infested materlal burled 3 Inehes in loose, puiveruient, molst sotl in the labora-
tory showed that a little over one-third as many larve ascended on the ginss
wall of the breeding jar as in the jar used as a check where an equal amount
of materlal from the same dropplngs was left on the surface of the moist soll.

1t 1s reeommended that on hook-worm infested farmms annuai crop rotatlon be
practleed as far as possible. The manure should be removed from stabies oc-
cupled by Infested animails dally and air-siaked lime used ilberaliy to dry up
the floors. The greatest precaution should be exerelsed to prevent the spread
of this parasite Into localities where 1t does not yet oceur, either by shipments
of Infested eattle or otherwlse,

Where 1t is deslrable to cradleate this pest from a lot previous to puttlng in
animals that are not Infested, 1t may be accompiished by burnilng. TFor thls
purpose one should have a good substantial spray pump fitted with hose, ex-
tenslon rod, aud a fine nozzle. Either kerosene or gas oil may be used. After
the pump Is filled and set In operation the spray is ignited near the nozzle.
The present price of kerosene, however, would make thls operatiou too ex-
pensive over large areas. -

EFFECT OF MACHINE MILKING ON INDIVIDUAL COWS.e

Owing to the rapid growth of the dairy industry in recent years
and the increasing diffieulty of seeuring eompetent help, mueh inter-
est has been aroused in the possibility of seeuring greater economy in
time and labor by the use of mechanieal milkers. Several of the ex-
periment stations, as well as the Dairy Division of this Department,
have made experiments and published reports dealing with various
phases of this subjeet.?

At the Nebraska Station, A, L. Haecker and E. M. Little have been
carrying on experiments for several years with a view to ascertaining

¢ Complled from Nebraska Sta. Bui. 108.

b Conneetlent Storrs Sta. Bul. 47; Kansas Sta. Bul. 140; Pennsylvania Sta.
Bul. 85; Wisconsin Sta. Bul, 173; Ontario Dept. Agr. Bul, 1569; U. 8. Dept. Agr,,
Bur. Anim. Indus. Bul. 92.
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definitely some of the practieal limitations of the milking machine
and the conditions under which it may be most suecessfully used.
These experiments have dealt more particularly with the effect of the
use of the milking machine upon the produetion of eows throughout
the lactation period and the behavior of individual animals with
reference to machine milking.

In the experiments 53 dlffercnt cows have been mlilked by machinery. Of
these cows some have been milked continually with the mechanical milkers
from the tlme they were first trted, whlle others have been subjected to this
method for only a short tlme. As a result, twenty practically complete lacta-
tlon records have heen obtained, together with numerous records covering
shorter perlods of time., * * *

In 1908 an cxperiment with 10 helfers was begun which will cover a serles of
years. These animals have never been millked by hand, so their performance,
as far as milking 1s concerned, will be entirely controlled by the milkers. So
far, two lactation records by heifers have been obtalned by machine milking
which compare favorably with other 2-year-old records made In the Unlversity
dalry. Heifers In thelr first lactation secem to give down thelr milk quite freely
when milked by machine and are less Inclined to hold up milk than are cows
which have been accustomed to hand mllking for several years before machine
mllking 1s begun.

In general it was found that the effect of the machine varied with
the individual cows, and that some cows are not adapted to machine
milking. Teifers in their first laetation apparently gave better re-
sults by machine milking than did aged cows that had been aceus-
tomed to hand milking for one.or more years.

With animals adapted to the purpose, the use of the milking ma-
chine appears, acecording to the Nebraska Station experiments, to be
of very deeided advantage, but if there are several animals in the herd
which ean not be milked in this way to advantage the herd totals
,nay be so lowered, and the resultant losses become so great, that they
would not be compensated for by the saving of time and labor in the
use of the machine.

The sucecessful application of machine milking ean not therefore be
assured “until all the members of the herd are known to be adapted
to this method of milking.”

MILK SUPPLY OF CITIES.®

The widespread and constantly growing interest in the subjeet of
a supply of pure milk has led to an investigation of the subject at
several of the stations.

There are three classes of persons responsible for the condition of
milk as it finally reaches the human stomaeh, namely, the producers,
the dealers, and the consumers. The importanee of the first two
classes in keeping a milk supply pure and wholesome has been recog-

e Complled from Illinols Sta. Bul. 120; Kentucky Sta. Bul. 134,
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nized by all investigators, but that the consumers have a duty to per-
form seems to have eseaped the notiec of many observers, This phase

of the subjeet has been diseussed by J. M. Trueman, of the Illinois
Station, as follows:

Not only tke producer and dealer but the consumer has something to do
in securing a supply of clean, sanltary milk, He should appreciate the supe-
riority of good miik, should know what such milk is and which dealers are
selling it in his city., Every dairyman who tries to meet the modern require-
ments of good milk should be given trade in prefercnce to the man who is
wedded to unsanitary customs. Many a consumer will use the product of
poor cows handled in unsanitary buildings, rather than pay a cent or two more
per quart for clean, safe milk. This is a direct bid for poor milk.

If the consumer would visit the dairies of his city and find out for hlmself
how the miik is handled it wouid result in good to all concerned. A mumber
of milkmen have admitted that they would be ashamed to let their customers
sce how the milk is produced. An inteiligent demand for clean miik would go
far to improve the situation. It would at least set the dalryman to thinking
if a few questions iike the following were asked him:

“ Are ail your cows healthy?” “ Do you keep them clean?” “Is your barn
light and well ventilated?” *“ Are your botties sterilized each time before
filiing ?

If, in maklng.a round of the dairies, the consumer shouid find an up-to-date,
sanitary place and see the extra care taken to produce good milk, it i8 very
likely he would be willing to pay a iittle more money for such milk.

The consumer is often to be blamed for the miik sourlng quickly. First-
class miik, ieft at his home In a clean bottle and at a iow tempcrature, may be
sour or off flavor twelve hours later because it was left standing in a warm
kitchen for a few minutes, or was poured out into a pan that had been washed
in the dish-pan and wiped on a towel that had donc service for all kinds of
disbes for several days. Miik should not be left standing in the sun a minute
after the milkman leaves it. The consumer should have a place for the milk
inslde the house or in the shade, and should see that the deliveryman puts it
there. It shouid be taken immediateiy to the coolest place in the house and left
in the bottle without removing the cap until wanted for use, or he can nét
blame the milkman if the milk spoiis, The consumer docs not deserve good
miik unless he discriminates in favor of such milk and takes the proper care
to keep it good after it reaches him.

At present prlces the cost of mllk produced in Illinois in such a manner as
has been recommended here should not much exceed 8 cents a quart delivered,
- and at this price it is cheaper food tban meat. It can not be produced and
delivered for 5 cents; 6 cents lenves too smail a margin of profit for the honest
dealer; 7 cents will do in many localities. However, these prices do not apply
to special or fancy milk. When the people inslst on having good mllk and are
willlng to pay a fair price for it, the mllkmen will fall into line quickly and
supply the demand.

In one case a dairyman advertised the exact way in which he produced clean
milk, and offered it at 2 cents per quart above the regular price. Soon he found
more customers than he could supply.

Taking up the question of the methods of the dealers in handling
milk and its products, Professor Trueman found in Chicago much

to eriticise and less to commend.
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It was an exception to find a milk depot that was clean and sanitary., A
great many of these markets are located in dark, dirty, and ili-ventiiated base-
ments where the snnlight never enters, They are never scrubbed out, and
many of them couid not be scrubbed cieau because the floors are of rotten
wood or only of earth, and so they are kept foni with sonr and decaying milk.
These depots wonid be bad enough if they received only bottled mllk and sold
it without opening the bottle, but commonly the milk is stored in large cans,
dipped Into open vessels when sold, and often carried through dusty streets
for severai blocks, Such counditions are deplorable., Occaslonaliy, but rarely,
one of these smaii depots 1s found scrupulously clean.

In the better portlous of the city much of the miik is dellvered from wagons,
and a iarge part of It by blg dealers, Thls milk is nniformly up to grade fu
butter fat, but the amount of sediment in the bottom of the bottle i8 occasion-
ally quite large. If aii parts of the city were furnished with as good wllk as
the wealthy people receive, very ilttie canse for criticism would exlst. Tt is
not primarily a question of prlce, as the greater part of the best milk sold
in the city retaiis at from 7 to 8 cents, whiie the poor milk sold to the working
peopie from open cans brings 6 cents. It is canse for congratnlation that an
iucreasing proportion of the worklng people are being supplied with clean mllk
In sterilized Dbotties. The small depot, aithough it keeps the miik cold for the
poor people who have no ice hox or celiar and enabies them to buy In smail
quantltles, is a donbtful biessing. The best of the blg dealers furnish a mnch
better quality of mllk at a moderate price, and It may be kept sweet in a cooi
cellur for the day’s consumption.

Of samples of milk collected in a residence distriet of rich people
and well-to-do artisans only 9 per cent of the milk was found below
grade, while in the poorer district 50 per cent of the milk was below
grade.

The richer dlstrict was for the most part scrved by the wagons of the best
iarge deanlers, who niways handie a good grade of milk. The fact that 9 per
cent was found beiow grade shows that there is stili room for lmprovement,
The amount of sediment fonnd here was much iess than in the poorer districts,
but it was by no means entlrely absent. The notlceable thing revealed
** » #» g that the poor peopie who needed the best of nourlshment pald
aimost as much for poor milk as the rich people paid for good miik. * * *

The milk as it comes from the conntry 1s almost nniversaily up to grade.
It wlll average 3.5 to 4 per cent of butter fut. The small dealer buys one or
more cans at the platform when the train is unloaded, takes the miik to his
depot, and sets it in a tank of ice water. The cream rises in the can, and before
beginning to sell the milk the dealer removes one or fwo quarts of cream.
which is soid In small gqnantities at a good price and furnishes the larger part of
the profit. The mllk remaining in the can is stirred np and sold as whole milk
at 6 cents per quart. I'requently water is added to take the place of the cream
removed.

'The temptation to make profits In this way overcomes any system of Inspec-
tion that the city has yet estabiished in these distrlcts. By this means the
poor are defranded by peopie of their own class, and haif-nourlshed chlldren
are fed on skimmed and watered mllk for which full price has been paid.

That conditions in Louisville are no better is well shown by R. M.
Allen in a recent bulletin of the Kentucky Station. He says that
“ only a small percentage of the milk comes into the city bottled.”
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He also touches on the question of the unequal distribution of the
returns from the sale of milk. The producers have a great deal more
invested in proportion to product, and yet they receive on an average
probably from one-fourth to one-third of the price paid by the con-
sumer. The balance goes for transportation and distribution.

The following [is a report of] an inspection of the principal milk depots,
and In additlon some clean and unclean places gelected from the grocery and
fruit stores where the miilk is kept “to accommodate the customer.” It lhas
heen the experlence not only in thls milk Inspection, but in all pure-food work
that many of the grocery stores are very unsanitary places. This inspection’
shows in the majority of instances unclean refrigerators, or miik kept in
refrigerators with vegetables and other products, and often the sltuation of the
refrigerator near oil tanks and so on, in the midst of general dirt and rubblsh.
There were, however, a number of clean stores. The retail grocery store by
reason of its ice boxes and other conveniences is a necessary adjunct to the
community, else many of them *would not be tolerated in thelr present fiithy
state, It should not take much argument to convince anyone that the retall
grocery store would become more necessary and profitable if cleaned up and
kept cieaned, and provided with ail of the systems and means necessary for
keeping and protectlng perishable food.

The general mllk depots may be grouped Into five classes: (1) 'The depots
owned and operated by the dairymen themselves; (2) the depots which are
supplied by dairymen under contract to malntain sanitary barns, to usec cov-
ered pails, and to cool the milk before shipplng; (38) depots In which the milk
18 pasteurized and which are supplied from sources wlth a less regard for sani-
tary condltlons; (4) depots supplled wlth an inferlor milk from any source
possible, aud wlth whlch the patrons have no steady contract; (5) the ice-
cream plants which scli mllk. The milk is shipped or delivered to these depots
in cans holding from 2 to 10 gallons. Some of the dealers empty these cans
at once, wash and stenm them, and return promptly to the dairymen. Others
return the cans unwashed, and stlll others use the dairymen’s property for
further handilng of the mlik among their trade, and the can, after a week’s
use or delay, is finally returned to the owner foui and fiithy. The dairymen
as a rule have not the facilitles for steamlng and sterlilzing cans which a
milk depot by reason of its volume of business should maintain. Attempt is
made by the dairymen, however, to wash the foul cans on the farms, but such
a can is not fit for use agaln unless it has been aired for several days, and it
is frequently necessary to use it al once because the dalrymen’s full supply
of cans have elther not been returned promptly or have been mlspiaced in
shipping. The oniy way to remedy this problem is to require the milk dealer
under the penalty of an ordinance or a law to return the cans promptly, and to
return them ciean and sterilized.

The system of dlstributing milk out of wagon cans from house to house can
not be too strongly condemned. It matters not how cleanly the mlik may be
produced or with how much care 1t is dclivered to the clty, if finaliy dlstrlb-
uted to the consumer in this way. The can top is opened to dip out the con-
sumer’s amount. 'Thls is put into the open top or bucket, which is-again
emptled into the consumer’s pitcher or crock. All [this 1s] done In the open
dusty street. Among all sources of contamlnation there is none from which
comes more opportunity for dirt and dlseasc than the distributlon of mllk in
open cans from the street. And among the reguiations most needed is one to
compel ail mllk to be deiivered to the consumer In the original package, _Thls
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would mean the bottling of ail mlik for retaili trade on the farm, or delivered
in cans to consumers purciiasing a gallon or nore, and in cans to lce-cream
factories, bakeries, and otlier places where milk is used In wholesale gnantlties.
It wlll be seen from this that much improvement is to be made In the miik
depots as weil as in the dairies If the city is to have pure milk. There is too
mnch handling of the mlik in the city depots, and the mixIng of niik from good
and bad herds together is another objJectlonable feature. The cost of dlstribu-
tlon 18 also excesslve, !n fact, is from two to three times the prlce pald the
dairyman for mlik, while the investment in farm, equlpment, herd, feed, iabor,
and shipping in 100 dalries is many times the investment necessltated in the
one city depot which distributes the milk. The clty plants should really be
nothlng more than a distribnting point for the handiing of mlik in the originai
botties or cans as It comes from the farm. And If such were the case, and if
cooperative distrlbuting plants were organized, there would be more profit to
asslst the dairymen In maintalning cleaner and better barns and mlik houses,
and thls profit wouid come without much advance to consumers in the price of
miik, besldes the protection from clty contaminatlon. In addition to this,
depots established under clty or some charltabie ald are necessary to distribute
_pure mlik to the poorer ciasses of customers, and thus by elimlpating a large
part of the cost of distribution make it possible for such customers to have pure
mlik at a price withln thelr reach. Rochester’s system of depots maintalned in
thls way has proven not oniy In every way practlcabie but has had a direct
effect in decreasing the rate of infant mortallty.

It would seem that in smaller places conditions should be better,
inasmuch as producer and consumer are in closer touch with each
other, but the contrary seems to be the case. Perhaps one reason is
that the milk reaches the consumer in so much shorter time, and there-
fore the cffect of careless and unsanitary methods has not had as
great opportunity to develop. On this point Professor Trueman says:

The milk conditions in the 26 smaller clties visited were found less satisfac-
tory than in Chicago. Much more formaidehyde was discovered and a larger
proportion of samples contnined sediment. A great deal of criticism I8 aiways
heard of the food suppiies of large cities. But the chances of getting good mllk,
by anyone who knows the requirements of such milk, are better in Chicago
than In any of the 26 clties of 10,000 to 60,000 -popuiation in Iiiinols. . Iere
agaln is shown the good that may be accompiished by inspectlon. The najority
of the smalier clties have llttie or no inspection, and the dairymen and dealers
have failed to bring the mlik up to a high standard. The percentage of butter
fat averages higher than it does in some districts of Chicago, but the amounnt
of sediment 18 very iarge.

From all the foregomg facts it appears very evident that all the
blame for poor milk is not properly charged to the farmer. While
it is true that good milk can not be produced except by strictly sani-
tary dmry methods, it is equally true that milk which leaves the
dairy in the best poqs1ble condition may become contaminated and
unfit for food before it is used. This does not, however, relieve the
farmer of any responsibility for his part in the production of pure
mnilk, but rather makes it incumbent upon him for the sake of lis
own reputation to see to it that he disposes of his product to dealers
who will use equal care to keep it pure. . :
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While it eosts more to produce clean milk the returns will in the
long run more than repay the added expense, and, besides, it is not
so much a question of an expensive outfit as it is one of being careful

and cleanly. The requirements for clean, healthful milk are stated
by Professor Trueman as follows:

All cows that are weak, extremely thin, and coughing must he removed from
the herd. Milk from unheaithy cows is not safe to use, and only cows in good
heaith can make profitable use of the food given them. The herd should be
inspected at reguiar intervals by a conipetent veterinarian.

It is necessary to have healthful buildings and to keep them clean, but such
builidings need not be expensive. The four essentials are iight, ventilation, a
proper floor, and a comfortable tie, Window glass is almost as cheap as
lumber. The King system of ventliation can be instailed by any carpenter or
hy the farmer himself at the cost of a few feet of iumber and a few days’
work. A cement floor is but littie more expensive than a good wood floor, and
is many times more durable, Pianks iaid over the cement where the cows stand
wiil prevent iujury to the animais. A comfortable tie is oniy a lttle more
expensive than an awkward rigid stanchion. A good swing stanehlon is not
uncomfortabie to the cow. Aiil of these things could be put into the ordinary
Illinois barn with but lttle troubie, and wonid pay for themselves in iess than
a year in the increased efliclency of the herd,

Much of tihe dirt in milk comes from the barnyard. The cows wade knee
deep in nmd and manure and carry this filth into the barn on their legs, tails,
and udders. It is ditficult to clean off, and the careless mllker makes little
attempt to prevent the eonstant shower of dirt falllug into the paii. The yard
siibuld be well drained and graded up with cinders or gravel. If drainage
can not be obtained in any other way, the ruie should be, raise the barn and
grade up to it,

Before milking, the cows silould be gone over with a brush and ali ioose
particles of dirt removed. This need not take more than thirty seconds pe:
cow. The cow’s udder comes in contact with the tioor and can not be cicaned
by simply branshing., It is very imjortant that the udder should be wasbed
with a damp sponge or cloth, and this may take thirty seconds more. The
spouging will be doubly pffective if the iong hairs around the teat and iowevr
part of the udder are cut short. Each man who is to milk twelve or fifteen
cows will need to spend twelve or fifteen minutes in cieaning them. This
cleaning is very simple and inexpensive, and yet nine out of ten farmers scout
the idea as preposterous. Every farmer will spend hours cleanlng his horses,
because he is ashamed to have the pubilec see them dirty. It wonld be mmnch
more reasonahle to spend iess time cieaning his horses and inore time cieaning
the animals that produce the miik iiis children are to drink., Tt is time for tie
consumer to demand that every indlvidnal dairyman supplying milk for eity
consumption shall use at ieast conmmon decency in lts production.

Clean cows, clean ciothes, and clean dry hands for the milker shonld be the
uuvarying rule of every dairy. Special milking suits shounld be worn and
frequently washed.

A smali-topped pail wonld prevent a large amount of dlrt from faliing into
the milk. DPalls, cans, strainers, coolers, and every other utensii that contes iu
eontaet with the milk should be washed clean and sterillzed. Sterillzing means
leating to 212° F. It may be done by boillng water or by steam. It can not
be done by starting with bolling water in one can and pouring it from ean to
can to clean half a dozen. The easicst way to do thorough work is to nse steam.
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The ideal method for preparing the milk for delivery is that it
shall be eooled to 45° F. immediately after milking in a elean dairy
room separated from the stable, and then bottled in sterilized bottles
and the bottles sealed with paraffined paper caps. This method, how-
ever, involves quite an outfit, and would usually require a supply of
ice. In ease of small dairies too far away from their market to retail
their own produet the next best method would be to take the milk
immediately to a bottling plant, where it is eooled and bottled as
noted above, and then shipped to the eity either packed in iee or in
refrigerator cars.

In recent years milk eommissions organized by eounty medieal
societics have made it possible to secure for the use of invalids and
for the artificial feeding of infants a supply of milk that is extremely
purc and wholesome. The milk prodneed under sneh supervision is
called eertified milk, and the name is proteeted by registry in the
United States Patent Office. However, this does not prevent its use
by duly organized ecommissions. The work of suech eommissions and
the production of certificd milk have becn disenssed in considcrable
detail in a recent bulletin of the Dairy Division of this Department.s

The following statement is made of the eomposition, baeterial eon-
tent, and value of certified milk as compared with ordinary market
milk: :

As far as the chemlcal composition 1s concerned, certified milk does not differ
materlally from ordinary market mllk, The milk commissions require that
{lie fat and total solids shall come within certain limits, and for this reason
there 18 but little variation In the chemlecal compositlon of certified milk., The
standards are not high, for the reason that milk containing about 4 per cent of
fat ls considered to be the hest for immediatec consumptlon. As stated else-
where, many of the herds in certified-inilk dalrles are composed of grade cows
and do not produce milk of more than the average richness.

When we compare the bacterial content of certified and market mllk we find
a very striklng difference. The bacteria In the average mllk supply of our
large cities exceed 500,000 to the cubic centitneter, while the bacteria in certified
mllk scldom exceed 30,000 to the cubic centlmeter and in most Instances average
less than 10,000. There have been some cases where commlssions have reported
that no bacteria were shown to be present by the ordinary mecthods used for
thelr detection. Liquefying, putrefactive, and pus-forming bacteria are seldom
present In large numbers; In fact, the contracts of some commisslons with the
producers specify that the mllk shall not contain pathogenic bacterla or more
than a limited number of pus cells to the cubic centimeter, * * * :

Certified milk, produced under the direction of a reliable milk commission,
1s worth niore than ordinary market miik for several reasons: (1) It Is frce
from dlsease-producing bacteria, and all other germs are reduced to a minimum.
(2) Tt Is frec from high acidity and pathogenic germs which lead to stomach
derangements and kindred troubles. (8) The customer can always dcpend
upon his milk coming from the same farm, the same herd of cows, subjected to
the same treatment, and having the same quality. The fat content is guar-
antced not to vary outside of nurrow limits; hence the miik 1s always’ of good

a U, 8. Dept. Agr.,, Bur, Anim, Indus. Bul. 104,
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quality. (4) Cieaniiness and cold are the only preservatives used. (6) It is
a safe food for infants and people with delicate digestion. (6) It is the
natural produet of the eow, and has not been subjected to any treatment which
affeets its digestibility or changes 1ts character. (7) It is reasonably free from
foreign odors and objectionabie flavors.

The extent to which milk and its produets are used as food and
the influenee whieh the purity of milk has on the health of the con-
sumers have led to an extensive investigation of the relation of
milk to the public health. This investigation was earried on by the
United States Public Health and Marine-Hospital Service in coop-
eration with the Bureaus of Animal Industry and Chemistry of this
Department. The results have recently been published in a very
eomprehensive report.

The purpose of the investigation was to seeure “all available data
showing the influenee of milk as a earrier of infeetion, its chemical
eomposition, the contaminations found therein, their influenee upon
it as an article of food, and the measures necessary in its production
and handling to prevent sueh eontamination.”

As regards milk supply, the conelusion was reached that “it is
evident, from a broad view of the subject, that a pure and wholesome
milk supply is possible,” and it is stated that the report eontains all
the necessary information to attain that end, as well as the existing
standards of purity to whieh it should eonform.

“The three eardinal requirements—cleanliness, cold, and speedy
transportation from the cow to the consumer—must be observed, and
the cow herself must be free from disease. For their observance,
intelligence and carc on the part of the dairyman and milk dealer are
absolutely cssential.”

In the report of a previous conferenec appointed by the Commis-
sioners of the Distriet of Columbia,® a elassifieation of eommereial
milk was proposed by A. D. Melvin, ehief of the Bureau of Animal
Industry of this Department, which seems applicable to the milk
supply of any city. Doetor Melvin rceommends “ that the milk sup-
ply of the eity be divided into three elasses.” Class 1 is to be eertified
milk, essentially as previously speeified (p. 26).

Class 2 to be clean, raw milk from healthy cows, as determined by the tuber-
culin test and veterlnary physieal examinatlon; the cows to be housed, fed, and
milked under good conditions, but not necessarily equal to the conditions pro-
vided for ciass 1; pure water, as dctermined by chemiecal and baecteriologieai
examination, to be provided; the bacterioiogical count of the miik not to exceed
100,000 bacteria per cubic centimeter at the time the milk reaches the eity at
any season of the year, as determlned by the health department at frequent
intervais; milk to be delivered to the customer In sterilized containers, and the
temperature of the milk not to exceed 50° F. until delivered to the consumer.

Ciass 8 to be miik from all other dalrles not able to comply with the require-
ments for classes 1 and 2, this miik to be clarified and pasteurized at centrai

¢ Pub. Heaith and Mar. Hosp. Serv, U, S.,, Hyg. Lab. Bui. 41.
3 U. S. Dept. Agr., Bur. Anim. Indus, Circ. 114,
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pasteurizing plants, which shail be under the personai supervision of an offieer
of the heaith department. These pasteurizing piants may be provided either by
private enterprise or by the Distrlct government, and should be located within
the city of Washington. Class 8 milk shouid not be permitted to exceed 60° I,
on deiivery from the dairy to the pasteurizing piants. The miik from these
pasteurizing plants, placed in sterilized containers, shouid be deiivered to the
consumer at a temperature not exceedlng 50° F. Al mllk of unknown origin
should be placed under ciass 3 and subjected to ciarification and pasteurization.
It shiould aiso be provided that no cows suffering from any communicabie dis-
ense or any unfit conditlon, to be determined upon physicai examination by an
authorized veterlnarlan, shall be permitted in any dalries; and, further, that
eows which do not show any physieal signs of tubereulosis upon veterinary
examinatlon, but whieh may have reacted to the tuberculin test, may be
included in dairies suppiying milk of this class,

No dairy farm shouid be perniitted to suppiy miik of n higher class than that
for which the permlt has been issued, and eachh dairy farm supplying milk of
a specified eiass shouid he separate and distinet from any dalry farm of a
different ciass; the same owner, however, might suppiy different ciasses of milk,
providing the dairy farms are separate and distinet, as above indieated.

All miik to be of good compositlon, free from adulterants and artifieiai color-
ing matter.

The term “ milk” to ineiude both milk and eream,

It seems evident from a consideration of the foregoing that what is
especially needed is a better knowledge on the part of producer, dis-
tributer, and consumer of milk of the necessity for intelligent care and
absolute eleanliness in produeing and marketing this valuable produet.

THE CROW AS A MENACE TO POULTRY RAISING.c

Diseussing this subject in a report of the Rhode Island Station,
L. J. Cole says:

That the common crow (Corvus brachyrhynchos) ls a not infrequent despoller
of the nests of other blrds has long been known, whiie his attacks upon ponitry
and eggs were among the grlevanees held agalnst him by the early settiers.
It s, perhaps, not generaliy appreciated that the crow is distinetly omnivorous,
and that under natural eondltions a jarge proportion of its food consists of
anlmal matter. Aecording to Barrows and Sehwarz, roughiy speaking one-
third of the food of crows consists of animal matter; daring eertain months,
espeelally April and May, the proportion of animaj food consumed is nearly
donble, while in the fall and winter it i8 correspondingiy less.

The erow's depredations upon poultry consist almost entireiy in the destrne-
tion of eggs and the kliiing of the young. Adult fowls are probably seidom
attacked, unless slck and weakened. The eggs of the turkey, which is eommonly
ailowed to roam and select its nesting site far removed from the house or
pouitry yard, are especiaiiy liabie to destruetion by crows. They do frequently,
fiowever, attaek chlcks, young turkeys, and even gosiings. * * *

Serious depredations of crows upon poultry and eggs appear to occur oniy
in certaln iocailtles, while in other piaces, though the crow may have an un-
savory reputation, as he generaliy does in farming communlties, he is at jeast
free of this opprobrium. The reasons for this are probably twofoid, depending,

¢ Compiied from Rhode Isiand Sta. Rpt. 1908, pp. 312-316.
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first, upon the abundance of other food, and, in the sccond place, upon the acces-
sibillty of poultry. As poultry raising is now generally conducted, when any
special attentlon is given to it, the eggs are no longer exposed to the danger
from crows, since the hens lay in regularly appolnted houses. Furthermore,
the young chicks are, as a ruie, much better protected, being confined In yards
and runs near the house, instead of being allowed to roam at large with thelr
mothers. Nevertheless, * * * the crows may become very daring in their
attacks when other food is scarce. The necesslty of an abundant supply of
food 18 especlally great during the months of Aprll and May, when the crows
are rearing their young. * * * Since young chlcks are usually ralsed at
about the same tlme, it is evident why they often furnish a very acceptable
addltlon to the crow’s larder.

Attention is called to two cases of persistent depredations by crows,
which caused serious losses to poultrymen in Rhode Island. In one
case, 25 per cent of the chickens hatched were destroyed by crows
between April 1 and July 10.

Ali gsizes were taken, from the tlme they were just hatched untll they were
a pound in weight. The larger chlcks the crows killed and ate where they
caught them, but the smaller ones they carrled away In thelr beaks. Varlous
efforts were made to keep the crows away, most of which were ineffectual.
The first was a scarecrow, but thls had little or no effect. In the second plnce,
corn soaked in strychnln solution was scattered on a field of planted corn at a
llittle dlstance from the chicken yard. This may have killed some crows, but
no dead ones were found. No corn was pulled, but there was no appreciable
decrease in the number of chlckens taken. Third, a steel trap was sct on a pole
near the chicken yard, but without success. Fourth, white twilne was run on
stakes around and across the chlcken yard; this kept the crows from the yard,
but the small chlcks would get out, and would then still fall a prey to the crows.
Finally, a crow was shot and hung on a pole near the chicken yard, after which
there was no further trouble, 1

In the other case cited, 87 per cent of ducklings hatched were de-
stroyed by crows. In this case, also, a scarecrow was ineffectual in
keeping the crows away.

The question of whether the crow is on the whole beneficlal to agrlcultural
interests or whether he does more harm than good, is one that will probably
have to receive a different answer in aecordance with diffcrent conditions. That
he does a great deal of good at tlmes by the destructlon of noxious Insects can
not ‘be denied, though it would probably be difficult to convince the average
farmer that he is anythln'g but a thief and a raseal. The problem 1s in reallty
an extremely complex one, dcpendlng upon a great many varlable factors,
especiaily the absolute and reiative abundance of various kinds of food. When
other food is searce the crow turns to poultry, but when certain insects (such,
for example, as the beetles commonly known as “ June bugs ” ) are abundant,
the crow feeds largely upon them. * * *

Whatever may be the crow’s good polnts in partlcular cascs, {t is not likely
that the poultryman who is sufferlng serious losses by his depredations wlll be
incllned to look upon him wlth favor. * * *

It should, perhaps, be mentioned that It is the opinion of many observers that
the egg and poultry steallng hablt is not common to all of the crows of even a
single locallty, but that the habit is acqulred by certaln individuals only, and
that if these can be shot the trouble will be stopped.
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HOURS OF LABOR, WAGES, AND COST OF BOARD ON MINNESOTA
FARMS.®

In connection with an exhaustive study of the eost of producing
farm erops and of feeding and earing for live stock on Minnesota
farms, statistical data have been collected regarding the hours of
labor, the eost of farm labor, and the value of the food of the family,
ineluding both the articles purehased and the artieles produeed on
the farm. These statisties are of interest in themselves and are also
an essential part of the diseussion of the eost of produeing farm
crops and stoek.

Farms were selected first in threce, then in five, eounties in western,
northwestern, southeastern, and southwestern Minnesota, and data
were systematically gathered in a number of farm homes in these
eounties. The -investigations were instituted by Assistant Seeretary
Willet M. Hays (then professor of agrieulture at the Minnesota
College of Agrieulture) and have been earried on by the Minnesota
Experiment Station cooperating with the Burcau of Statistics of this
Department.

Aceording to E. C. Parker and T. P. Cooper, who reported the latest
of these investigations, the average monthly eash wages of farm labor-
ers on the seleeted farms for the years 1904-1907, during the eight
“ erop-season ” months, April 1 to November 30, were approximately
as follows: Northfield, Rice County (1905-1907), $26.16; Marshall,
Lyon County, $26.64; Halstad, Norman County, $25.56, and a large
farm in northwestefrn Minnesota, Norman County, $26.77. During
the months of December, January, February, and Mareh the average
monthly wage at Northfield was $15.80; Marshall, $14.20; Halstad,
$11.69, and the large farm in northwestern Minnesota, $14.36.

The average eash value per hour of farm labor on all the farms,
for the three years 1905-1907, was 11.2 eents for Deeember, January,
February, and March, and 12.7 cents for the “ crop-season ” months,
April to November, inelusive. While wages are lower in the winter
months, the number of hours of labor is mueh less than in the
summer, thus there is little differenee between summer and winter in
the eost per hour for farm labor. This eost is based upon the wages
paid to men plus the eost for board. a

The average number of hours worked per day by men (1902-1907)
on the farms at Northfield, southeastern Minnesota, was 8.94 honrs,
with 8.64 hours for Sunday work. At Marshall, in southwestern
Minnesota, 8.66 hours for week days and 3.05 hours for Sundays, and
at Halstad, in northwestern Minnesota, 8.10 hours for week days and
2.76 hours for Sundays. No estimate is given of the average length
of the working day of the women on these farms.

The statisties summarized show that on an average the total value
of the farm produee used per family was $222.97; of groceries and

@ Compiled from Minnesota Sta. Bul. 97; U, S. Dept. Agr., Bur. Statis. Buls,
48, 78; Jour. Home Econ., 1 (1909), No. 1, pp. 43-51.
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fuel, $170.89; of man and horse labor, $57.74; of women’s labor,
$216.66, and of house furnishings, $32.46 per year, women’s labor rep-
resenting 30.91 per cent of the total cost, the largest single item with
the exception of farm produce, whieh was 31.81 per cent of the total.

In estimating the cost of board per man per month record was kept
of the food, ineluding groeeries, meat, farm products, ctc., fuel,
garden produce, including cash cost of seeds, labor, rent of land, cte.,
the labor of men in the household, and labor of women in the House-
hold. Record was also kept of the number of persons who were
boarded and the number of days each was boarded.

Assistant Seerctary Hays and E. C. Parker make the following
statements regarding this part of the work:

In determining the eost of board on farms per day and per month, it is -
necessary to figure the total cost of the table board each year, and then divide
this sum by the total number of days’ board in terms of one man. It is impos-
sible to figure this cost of board month by month during the year, because the
purehase of supplies may be great one month and very small the next month.
Inventoried supplies of flour, sugar, farm produce, etc., are consumed during
a number of months, and the exact amount eonsumed each month can not be
determined. Cost of board per month per man 18, therefore, figured from a
yearly average, and the data secured * * * arc used in determining the
rate of wages per hour, * * *

Wages for househoid work are not actually paid on a majority of farms, but
a yearly eash value is plaeed upon the househoid work on each farm, so that
the eost of board may be redueed to eost per month per man and be used in
determining rates of wages for man labor. The amount of wages * * *
[assigned] in each easc is determined by the standard of living, the size of
the family, and the prevailing wages for housekcepers and hired women.

The average cost of farm board per month of one laborer for the
three years 1905-1907 was, according to the figures summarized,
$14.36 at Northfield, $12.73 at Marshall, $11.58 at Halstad, and
$10.02 on the large grain farm in northwestern Minnesota. * The
average cost per day was 47.9 cents at Northfield, 42.4 cents at Mar-
shall, 38.6 cents at Halstad, and 33.4 cents for the large farm in north-
western Minncsota ; the average eost of board per month on all farms
was $12.65, and per day 42 cents.”

An important factor in determining the cost of board on farms
is the proportion of home-grown material and purchased foqu
which is used. The table which follows shows the average quantity
of farm produce other than vegetables used on the various farms.

Average annual consumption of farm produee per man on certain Minnesota
farms.

Whole | 8kim

Location of farms. e Butter. | Cream, | Eggs. Pork. |Poultry.| Beef. |Mutton.

Pounds. | Pounds. | Pounds. | Pounds.
94. 22.6

ds, ds. | Pounds.| Pounds.| Dozen.
Pogsn ; o o 1 16.3 61.8

4 B |eveeccenelosei-nnes
Northfleld......... 5593 |l g o b o

77.5 24.9 28.4 ' 4.1
Marshall .......... 241 208.9 68. 5 90.1 46 &8 4 R4 7

Halstad ........... 48.2 718.1 62.2 84.7 26.3 I
|

306



32 EXPERIMENT STATION WORK, LIIL.

According to T. P. Cooper’s discussion of this s'ubject——

The values given In the table afford a good lNlustration of the quantity
* * * of the farm products used per man, and show the great dlfference
in the dietary of the farmers in the southeastern part of the State and those
in the northwestern. At Marshail a larger amount of butter was made and
eonsumed on the farm than at Northfield and a eonslderably larger amount
of cream, meats, ete., were used, whlle the quantity of eggs and pork used was
smalier. At Halstad as at Marshail there was a tendency to make a greater
use of products produeed at home. The saving shown in the amount of butter
and eggs used per man 1s posslbly due to the fact that they have a ready eash
fale, but is more likely due to the use of certain substitutes which are cheaper
or more easily secured.

No skim mllk (that is, milk from whleh the greater part of butter fat has
been separated, but which stili contains about one-tenth per eent fat) was used
on the Northfield route, but a iarge quantity was used on the Haistad route
and but very iittie whole miik. The quantity of crcam used on the Marshaii
route is iarge compared wlth Northfield, 80 pounds against 16 pounds, but the
quantity of whoie miik consumed was iess. In 1907 ounly two farms on the
Ialstad route used whoie milk., IIowever, the ioss of fat in the whole milk
was made good by the use of cream and the sklm milk. The eream eommonly
used on these farms contains fron 20 per eent to 30 per cent butter fat.

It 1s of Interest to note the great dependence placed upon dalry produets on
the Marshall and Halstad farms. "There, the milk, cream, and butter used
assume a promlnent piaee in the family diet. As no milk or eream is purchased,
the quantities of milk used Indleate In a way the dependenee of the farm famlly
on the different routes upon these produets. At Northfield 349 pounds of milk
and eream are consumed per man per year, whille at Marshall and IIalstad the
amounts are 630 pounds and 851 pounds, respeetively. The farm at Halstad,
then, provldes almost two and a half times more miik and eream per man per
year than the farm at Northfieid.

The farms at Haistad furnish annually 187 pounds of meat per mau per
year, those at Marshall 134 pounds, and at Northfieid 117 pounds, the housewlfe
at Northfield being more dependent upou the buteher than are those of Marshall
and Halstad. The smalier quantlty of meat from the farm used at Northfieid
is probabiy due in part to the fact that the average number of persons boarded
is insufficient to eonsume fresh meat during the warm months and in part to a
distaste for the preserved produets. The value of the farm produce used at-
Halstad and Marshali 1s about one-third of the total cost of board, which ilius-
trates the old saying that the farmer obtains one-half his iiving from the farm.
If fabor and furnlshings are not considered, the farin, as determined by cost,
furnlshes 44 per eent of the living at Northfield, 53 per eent at Marshall, and 56
per cent at Halstad. If food values are taken Iinto consideration, a much
higher proportion would be furnished from the farm. A large proportion of the
expendltures for groceries is for items having a slight food value best used for
condimental purposes and for furnishing pleasant changes.

If a peopie are known by thelr dietary, we may look upon the farmer of Min-
nesota as being an exeeptlonally well-fed Individual and eonsequently having a
high labor efllelency. This vlew Is undoubtedly eorreet, for whlle the average
number of hours of iabor by the farmer 1s not excessive, yet a visitor is usually
impressed with the amount ef work accompiished.
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