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ALFALFA.

The perennial plant known and called alfalfa by the
Spanish, and by the French, lucerne, has been grown ex-
tensively and for many years in the Southwest under the
name of Chilian, or California clover.

Its botanical name, Medicago sativa, from the Greek,
Medike, is derived from that language, meaning fodder
plant. It was known by the Greeks and Romans 2,300
years ago, and was used as a forage long before the
Christian era.

Columella, Virgil and Cato speak of it in their writ-
ings. When the Roman Empire flourished it furnished
food for the war horse. Grecian cattle cropped it upon the
hillsides, and the Spanish cavalier fed his horse upon it.
The Romans brought it from Media 470 B. C., hence its
generic name.

It was introduced into Mexico in the time of the Con-
quest; thience into South America, and from Cbhili into
California in 1854, where it has been grown more suc-
cessfully and in greater quantities than elsewhere. It
found its way into Colorado early in the sixties, having
been raised for the flrst time in the State in the Platte val-
ley, near Denver.

It flourishes at all altitudes below 7,000 feet, and in all
soils that will produce other good crops. Sandy and clay
loams are best adapted to its habits. Soils underlaid with
shale, or hard pan, are not conducive to its successful
growth, inasmuch as the roots of the plant must penetrate
the sub-soil until they find moisture. Where surface
drainage is good, and the land not too wet or too alkaline,
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it readily secures a stand, and the first season makes a crop
of one or two tons per acre—often without an irrigation in
this arid climate.

It is the most tenacious of all forage plants, enduring
more harsh treatment, more dry weather, heat and cold,
after making a stand, than any of the others. It is, in-
deed, “a child of the sun,” defying the hottest suns, the
driest soils and the greatest variations of temperature—in
fact, it keeps fresh and green while all other plants dry up
and die around it.

Its growth is exceedingly rapid. In some soils and
under certain conditions it makes a growth of thirty to
forty-five inches a month, and in some localities a cutting
every month in the summer season. The first cutting is
ready about the middle of June—just before blooming—
and is considered the best for working teams, inasmuch as
it contains more fattening elements, and hence is a
stronger food. The second crop is cut in July, and the
third in September, and if the fourth is cut, it is ready in
October. The sccond crop, and particularly the third, is
better for milch cows, and animals that do not work, inas-
much as it is more succulent, contains fewer coarse stems

and is more eaxily masticated. ;

The feeding value, as seen in the tables given, is clearly
demonstrated in practical stock feeding. No other clover,
grass or forage plant compares with it, or contains a greater
per cent. of protein substances.

Horses grow fat on it alone; cattle make fat, flesh and
milk ; sheep thrive and are perfectly healthy when fed on
it, and even hogs, when pastured on it, need no other
food.

The preparation of the soil for sowing alfalfa is about
the same as for clover, turnips, or other small seeds; 1if
(uite moist, good stands are secured on the raw sod
merely by harrowing, or drilling the seed. The condition
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of the soil is everything, in rapid and successful germina-
tion. Being!a rapid grower, and very succulent, it re-
quires a large amount of moisture to start it successfully
and keep it growing until well rooted, as when once rooted
it is-safe.

The amount of seed per acre necessary to secure a
good stand for hay, is twenty to twenty-five pounds; for
seed, twelve to sixteen pounds are sufficient. As the plant
bears its seeds so differently from red clover, thick seeding
is detrimental to the propagation of a large yield on ac-
count of its growing not on the top like red clover, but
upon the entire plant, from bottom to top. For hay, the
seed on sandy soil should be sown alone; on ecloddy,
clayey soils, wheat, oats or barley in small quantity can
be sown with it for shade. Timothy and orchard grass,
when sown with alfalfa, serve to keep it from lodging, and
when in sufficient quantities, they become a preventive
of hoven in the feeding and pasturing of cattle and sheep.
The seed should be sown with a drill, as it is much more
evenly and uniformly distributed, and after drilling, a
light harrowing crosswise assists in an even stand, and
hastens germination. The time to sow depends very much
on the soil and climate. So soon as all tear of frost is
gone and the soil is moist and warm, sow—about April 20
to May 10. Even earlier sowing has proved very success-
ful in some soils and seasons, especially where it is done
in old wheat or oat stubble, without previous preparation.

CUTTING AND CURING.
Alfalfa should be cut just betore blooming, somewhat
earlier than red clover. At that stage of its growth the
Plant contains the greatest amount of valuable feeding
substances.
When slightly wilted it should be raked into winrows,
and then put into small cocks to be cured. If left to cure
hetore raking, the stems become hard and dry, the leaves
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drop off, the color is lost, and much of the hay is ren-
dered unfit for feed. Curing is the most important opera-
tion of all in making alfalfa hay.

IRRIGATION.

On the low land, where the roots have access to moist-
ure continually, alfalfa needs little or no irigation. When
water is applied, it should be done before cutting, for two
two reasons—it stimulates the growth of the next crop,
and in the cutting the mower does its work much better
and more effectively, the stems being more pliable and
ecastly cut.

In the experience of many farmers, alfalfa is the
best renovator and the best green crop for fertilizing soils
of any thus far tried. It not only kills all noxious weeds,
but puts into the soil in quantities manurial elements
found to be invaluable to the growth of any crop. Many
experiments among farmers, but not at the Experiment
Station, have proved it to be fifty per cent. better than red
clover. The roots being very large and long, not only en-
rich, but make the soil porous and well suited, not only to
its own growth, but the growth of any other plant.

Just why alfalfa has, when fed green or wet, a greater
tendency to bloat cattle and sheep than other forage, has
not yet been fully or satisfactorily explained. Whether it
is due to the alkali of the soil absorbed by the plant, or to
its very succulent growth, or to its quality, remains yet to
be demonstrated. It is a fact that it is a dangerous pas-
ture for caitle and sheep, unless the weather is very dry,
or unless the stock are first fed with dry feed before being
driven upon it.

ALFALFA PARASITES.

The dodder (Cuscuta) are annual, leafless, climbing
plants that twine around the plant destined to be the fos-
ter parent, and into the structure of which they send out
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aerial sucker-like roots at the points of contact, and
through these imbibe the sap of thie host plant.

The stems of the dodder are orange or reddish colored,
and consist of small, fleshy tendrils twisted around a
branch. At the base of the flowers and at the joints of
the stems may be found minute scales. These are rudi-
mentary leaves; but the plant in its present stage of de-
velopment has no need of green leaves, as it finds its food
already prepared in the host plant.

The flowers appear in clusters around the stem, which
very soon form fruit; the latter consists of four seeds,
~ which do not split into lobes, but open and put forth a lit-
tle spiral body, which is the embryo. The seeds are des-
titute of cotyledons, and so are dependent for their devel-
opnient, for a short time, on the albumen stored up in the
seed.  The number of flowers in each cluster ranges from
ten to twenty, and the seeds are of a pale gray color, dif-
ficult to detect with the naked eye, and hence the rapid
spread of the plant.

When the seed falls to the ground, it usually re-
mains dormant until the following spring—sometimes,
however, it germinates the same season, if the conditions
are favorable.

With the return of spring, the embryo begins growth
by sending one end into the soil, and with the other it
sends up a stem turning from right to left, or contrary to
the sun’s apparent motion. Up to this stage its growth is
like that of any ordinary plant, but its existence is brief,
if no friendly stem be within reach. If it touch some
living branch or stem, it seizes it by means of sucker-like
roots, which it at once throws out, and then it goes on
twining and fastening itself to the foster plant and to

other plants in its vicinity.

It now ceases to have any connection with the soil,
and is a true parasite, feeding on the juices of the plant
1t has seized upon.
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The dodder will obtain a foothold upon any plant
whose stem is not too large for it to encircle, but it is par-
ticularly injurious to clover, alfalfa and hops. They are na-
tives of the temperate regions of both hemispheres, and the
seeds possess acrid and purgative properties.

In this region, where seeds rarely perish from untoward
conditions, the dodders may become an enemy to the
growth of the plants mentioned.

As it is an annual, however, it can be destroyed before
it has seeded, which may be done by cutting the infected
portion of the crop close to the ground and then burning it.

But this would have to be done thoroughly, as, in the
case of alfalfa, the dodder flowers quite close to the ground,
where it cannot easily be seen, and a few seeds remaining
continues the plant another year.

It is, however, much easier to prevent its introduction
than to get rid of it; for, when such a plant has obtained
a foothold, it has been shown to be extremely difficult to
exterminate, or to keep in check. '

Alfalfa seeds are about two lines long and about one
and one-fourth broad, while dodder seeds are little more
than half the size.

If clover and alfalfa seeds are well sifted through a
seive of proper size, the dodder will be readily separated.
If crops are to be free from the dodder pests, the farmer
must see to it that the seed for the crop is clean.

Our native flora is said to embrace six species and one
variety. The species parasitic on alfalfa in this vicinity
are Cuscuta epilinus, the flax dodder (introduced), and Cus-
cuta Gronovii, a species abundant in wet, shady places from
the Rocky Mountains to the Atlantic States, and also par-
asitic on dmbrosia trifide and other composite.
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CHEMICAL SECTION.

The question of the composition and digestibility of
alfalfa, the chief forage crop of Colorado, has, from time to
fime, engaged the attention of the agricultural préss, and
the leading farmers of this region; in addition to this, the
proper time to cut alfalfa in order to secure the greatest
amount of nutriment, has never been definitely settled
where the plant was grown under irrigation ; in order to
answer these questions satisfactorily, alfalfa was cut at
tour different periods of growth and maturity, viz.: When,

1. Beginning to bud.

2. In full bloom.

3. When bloom was half ripened.

4. When seed was fully ripe.

The samples were cut, immediately weighed, and
dried on canvas in the open air on the barn floor to a
constant weight.

The amount of water lost was approximately 50 to 78
per cent. in the different periods, and the exact guantity
for each is noted in the column of remarks in the table.
The water named in the column headed “water,” in the
table, is the amount of moisture driven off when the sub-
stance was heated in an air bath to 100° C.  The samples
from the San Luis Station were from the farm of Mr.
David Best, near Del Norte, Colorado, while those from
Bent Station were from the farms of several persons near
Rocky Ford, Colorado.

The analyses were made in duplicate, and the method
pursued was that adopted by the Association of Official
Agricultural Chemists in convention at Washington, D. C,,
August 9-10, 1888.

EXPLANATION OF THE ANALYSES OF FEEDING STUFFS.

Water—The amount of water in forage plants is constant-
ly changing with the temperature and the dryness of the air
to which it is exposed, and no just comparison of samples
¢can be made unless the amount of water be known. The
Water 1s expelled by heating a weighed guantity in the air
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bath at 100° C. until the weight is constant—the loss is
water. A refinement of this method is to dry the sample
In a stream of hydrogen gas until no further loss occurs. .

~ Ash—Ash is what is left after the combustible matters
of the analysis in question are burned away, at a low red
heat ; there is usually a little charcoal and also some sand

~that has been washed or blown upon the plants; these are
sometimes called accidental inpurities.

Fut, or Crude Fat—Includes evervthing which can be
extracted from the feeding stuff by absolute ether; in this
list is commonly included chlorophyvll (the green coloring
matter of plants) fat, wax and fat oil.

Albwminoid Nitrogen (Proteiny—This includes all those
nitrogenous substances which resemble white of egg, flesh,
fibrin, milk casein (curd). The amount of nitrogen found
is multiplied by 6.25; this number is based upon the fact
that albuminoids contain about 16 per cent of pure nitro-
gen ; this is but an approximation, but it is sufficiently ac-
curate for practical purposes and is the number generally
agreed upon; it is well known that nitrogen is found
in other combinations than albuminoids, viz, in
amides, alkaloids, nitrates. ete., but in these it is usually
in small proportion, and does not materially influence
the result.

Crude Fiber, or Cellulose—1s the essential part of the
walls of vegetable cells.  Itisin quite a purestate in cotton
fiber; it is quite insoluble, and remains as a residue when
the feeding stuff” has been treated with acid and alkali.

There is another constituent called carbohydrate or
nitrogen free extract, and it includes such bodies as gum,
starch, sugar, etec. ~ These are extracted by water or
dilute acids, but they are always indirectly determined
by subtracting the sum of ash, fat, albuminoids and
crude fiber from the total dry matter.

We are now prepared to consider the table containing
the results of the analyses of alfalfa, clover, grass and
wheat bran conducted in the Colorado Experiment Station
laboratory :



1

ALFALFA-—ITS GROWTH, DIGESTIBILITY, ETC.

T T uieq eeiiop ‘Ava Wodd | 1208 | F0°RL | 780T | 168 | G L | ¥R | doigpucasg | wieg sFeilon | 10401 Pod"
‘ureq 9331100 ‘L8 w0l | LgF | 2661 | YOIT | <62 8L G463 rdod) puodag | By 9810y | eeH Y T
"aJov
tod suoy g 'pIa1A 1888 ‘AN paweBiuay | ug08p | 06708 | L2°0T | 642 SL'L | 2L'8 | 888I'GR Alnp T TuonEyg jaag T UUUeRe VT
*a198 dod su01 g ‘plots
tgal '¢T Ay pus I sunp mw.am:: 188 | 0822 | €17 | 181 28°L €8'8 U BEBI'CE AIng | uoelg juag | RAeHY
"240% 1ad BUOY
%Az po1d taonedLL on ‘puvy equpy | ge'wh | ST'HL | §6°WL | £9°B 206 | 97’8 | 88819 aunp’|T'uOn¥IS RINTT UGS T EIBIY
‘o108 dad st03 %I ¢ woolq ur !
,?s:a 1815 I918 HIaM 2UO PNVILIL | F9g¢ | 00°FT | SYOL | 08°% 0Z°0T | Tg'8 | "8S8I'CT A[up " -uonpeigsing asg | " BBV
sHi Luvwarvy
woJy ‘uvlq S¥ pios ‘suloys puwvusly | gLeg | OUF | 00°0T | G€S | ¥8F | 68 | : TUSUL[[O) Mog | ruedy ey m”
"9sI800 KLI8A | LG°GF | 65°F0 | 0STT | 4% '8 | 89'9 | dorp payy | ruolyelg sIu] usg TR RV
"pe9s 103300 | ¥9'0p | 2823 | 0TI | ¥8'E | 3L LL'8 | °888T ‘g adeg |t nonelg quUay Tt UeRINY
‘gsowo.Bl BnofRInog | 49°F¢ | I8TIZ | 28°'8 | OLT | 086 | 08'8 |cvrradiyccct|UUuolelg judg c|tvUUUresway”tt
‘aorpBg LIl InoTyIa | Juny
-0 suolsard woay whep XIs-£JUeM] | ¢G0F | 2L°OL | BL'6T | 89'% | SLOL| 188 !doiy paryl | umonwsg juag’c|tvUUUSJIENVC
‘uleq 989((0) ur Aeq WOLY | 9687 | 9083 | LY'ST | €8'% | O¥'L | 068 rcvccootttoroltUuwudeyg e89](007 U eBHY
*I9IB M :
qued 1ad 0§6F :peos pauwadua Alng | srLr | seon| L9°7T | 288 $¥'8 | 99’8 |T888Y ‘[ deg | waeg 800y | ejeHY
1078 M
a0 sad §8°09 pouwiny ey woolg | gLgh | YOS | 8T | 88 08'TT | 64°6 | '88BI'ST A|np | " wdeg adeqiod | eBIY
“I9jBM “fuod 1ad 1460 fwooIq Ing | FLOGF | Y9FL | WG| 8'E 89°TT | L8°6 | '8BBI‘0gaunp | “wdeg 9ds[(0) T[T vJ8ly°
“19jem
Jo quad 1ed 19 Ly fpng o) Butuuieq | @ereh | 882 | 6LST | 19'S 2901 | 11°8 | 8881} ounp | " wdley 989]j00 " EIBHY
o -~ xf _ w w
7 2 sl g8 F 2 2 £
=2 s s : ¥ g ® o B
g & | 3B A : 2 3 g
‘SHAVHAY g = | ®E e P g
g0 4 =N =~ 3 ®
) R 3 = 32

e

‘ON N om0 - D D
=t

'SHSATVNV JO TV



12 ALFALFA—ITS GROWTH, DIGESTIBILITY, ETC.

In addition to the determinations above noted, the ash
of specimen No. 1 was analyzed, showing the following
-composition :

Silica(®102) . . . . . . . . . 47133
Carbon (C) . e LY
Sulphurie acid (b 03) .. oo 438
Iron oxide (Fe2 O3) . . . . . . . 137
Chlorine (C1) . .. ... 400
Magnesium oxide (Mg O) B X 1)
Calcium oxide (Ca ©O) . . . . . . 1618
Phosphoric acid (P2 O05) . . . . . 7158
Potassium oxide (K2 O) . - . . . 1425
Sodium oxide (Na2 O) . . . . . . .25

99.98

The proportion of ash ingredients in the plant is vari-
ble within a limited range, such variation being due to
various circumstances, as the green or ripened condition of
.growth, the different parts of the plant taken, the soil on
which the plant has been grown, the species of plant and
its treatment in culture.

The question is often asked, at what period of its growth
should grass be cut for hay? The albuminoids being
the most desirable part of the plant, the greater the per
.cent. of albuminoids, other things being equal, the more
nutritious the grass.

A glance at the table will show that the albuminoids
decrease as the grass matures, but on the other hand, it will
be seen that the amount of dry hay increases with the
age; it will be noticed, too, that the crude fiber increases
with the age of the plant. The analyses show that about
the time of bloom, or a little later, is the most economical
time to cut grass for hay.  That alfalfa is no exception to
the rule, is shown by numerous analyses of forage plants
made by the Department of Agriculture, one of which has
been selected by way of comparison with alfalfa:
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g g 2

T o g

1) = o=

Phleum Pratense. Ash. Fat. =4 [ gos

(Timothy.,) g 2 £y

£ £ ¢

-« (&) Fx
Headnot out..........1.... 7.94........1.97....,...10.97....1...28.19....|...49.93....
Before Bloom.... ....[....7.64....]....2.27....|... 7.80....]...20.65....(...52.684....
in Bloom.............. LT 05 ....2.18..0.0... 5.52....]...82.26....}.. .52.99....
After Bloom...........|[....6.63....}....2.55....}... 5.57....1...81.82....}...53.93....
Early Seed............l. . 5.95....[...8.74....[.. 4.84...0...2470....1...60.77....

We can now take up the comparison of alfalfa with
other grasses. This part of the work is necessarily incom-
plete, as but few comparisons are made. A full compari-
son of alfalfa with other forage plants and food stuffs in-
volves a consideration of two factors—the yield per acre
and the ease with which each can be cultivated.

In the first place, alfalfa stands pre-eminent, as, with
its three and often four cuttings, it is an easy task to aver-
age five or six tons per acre’ over large areas. Much
larger vields have been realized in exceptional cases. In
the second place, alfalfa is an easy plant to cultivate
when once started, and even in the beginning, is not more
difficalt to start than other small-seeded plants, as red
clover and the grasses. When a good stand has been se-
cured, with any ordinary care, it does not kill by freezing
or other hardship, provided irrigated in fall and reason-
ably early in the spring. This being the case, all can see
what an advantage alfalfa has over other forage plants in
the arid region. This does not argue for its exclusive cul-
tivation, for other forage plants, as millets, corn, should
supplement alfalfa, the main support in mixed farming.

DIGESTIBILITY.
In connection with the chemical analysis of the alfalfa,

the following feeding experiment was tried to test its di--
gestibility.
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Two steers were selected.  No. 1 was a seven-eighths .
Shorthorn, and was 30 months old, and weighed 1,050
pounds. No. 2 was one-halt Devon, and was 23 months
old, and weighed 1,075 pounds. The animals were
healthy and in good condition; they were fed two weeks
on the alfalfa before the experiment was begun, the object
being to clear the digestive canal of previous food.  Dur-
ing the experiment they were kept in stalls in the base-
ment of the barn, and were taken out once a day to be
weighed ; they were watered and fed alfalfa three times a
day, eight pounds at each feed. One day the feed of alfalfa
was Increased to nine pounds, but, as the animals showed
signs of bloating, it was reduced to eight pounds. The
dung and urine for twenty-four hours were weighed at
noon each day, also the steers before they were watered
or fed. A harness was provided tor the animals, to which
rubber bags were attached to collect the dung and urine;
the animals were watched day and night to see that all
the excrements were saved as soon as voided, and placed
in suitable vessels to receive them. An accident occurred
with No. 1, causing two days’ results to be rejected.

The refuse hay was carefully collected after each feed,
and each day’s refuse kept by itself. The dung, urine,
refuse hay and water were weighed to a half ounce; the
animals to a pound. One-tenth part of all the dung and
urine was saved in large salt-mouth, glass-stoppered bot-
tles that were air tight; one-tenth part of this was care-
fully sampled and analyzed, by the method before de-
scribed for alfalfa. Kjeldahl’s method was used for the
urine, in the manner recommended by the mnitrogen com-
mittee, Bulletin No. 19, for the determination of nitrogen;
a comparison was also made by the Knop Hufuner method.

The following table of ingesta and excreta by days,
shows the general course of the experiment, with daily
results :
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TABLE.
NO. 1. NO. 2.

j Water. | Urine, Dung. Loss. Water, | Urine, Dung. Loss,
A

s, 0z. | bs. oz. | bs. 0z. | s. oz. tbs. oz. | tha. oz. | s, oz. | hs, oz.
1|7 12 23 84 |54 9% |3 1441 65 21 .. 41 138 24 15%
2|9 8 P2 51 1% (8 51|69 8,22 6 58 8 22 3
3|93 12 23 15} |54 2 19 6 90 8|22 6 50 8% 111 8
4|78 % 7 58 2 28 69 42 9 48 6% | 22 13X
5| 99 271 4% |58 5% |2 15 92 12|25 8% | 49 11X |36 9
691 8 4 ¢ 4 6} |40 1535 || 78 12 {27 3% 148 1 22 5
7 { accid’nt | accid'nt | aceid’nt | aceid'nt || 95 8| 28 15 48 12 33 8%
8194 8 21 1 53 1033 | 32 8% | 86 24 1434 | 50 .. 24 151%
91106 4 28 4% |51 2% |8 17 69 412 3 53 414 29 10%
10179 4 28 Y% | 58 6% 81 8% | 81 27 7 6 8% 15 144
11| 99 12 21 12 60 10 25 2% {181 8|29 12 46 12% | 28 14
12|19 12 29 9 56 14% | 33 Y% i 82 4|21 ¢ 47 1% |21 13
18 | accid’nt | accid'nt | aceid'nt | accid'nt || 82 49 15% |45 14 | 8¢ 2%
495 ¢4 30 5 57 153 1 25 13% || 92 12 |29 3% | 49 1% |28 4
15195 12 2% 1 51 8 37 K[| 8127 .. 45 13% | 36 6%
A_V_ 91 9 26 9 54 10 30 13 80 2|26 10 49 5 26 15

The original weight,
Ate hay in 24 hours,
Drank water, 24 hours,

Refuse hay for that

The dung weighed,
The urine weighed,

Total,

Total,

day, .

The animal weighed,

Total,

1,050 ibs.
24 1os.
75 tos, 12 oz

1,149 ths, 12 oz
11} oz

1,149 ths, 1 oz

L

54 s, 9% oz
23 bs., 8% oz
1,035 os.

1,135 tbs., 2 oz
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The animal, food and water

weighed, . . . . . 1,149 Ibs, 3 oz
The animal and excrements

welghed .. . . . 1113 s, 2 oz

Loss, . . . . . . . 35 Ibs, 141 oz

Prof. Carpenter kindly furnished me with the relative
humidity of the atmosphere during the experiment, and
his table shows that there is no connection between this
loss and the humidity of the atmosplere; so this loss
must have passed off through the skin and lungs. I
have not been able to obtain any information of this loss
in the ox. In the human subject there are recorded many
instances.  Flint’s Human Physiology, 1876, page 133.
Valentin's Experiment gives one and one-fifth pounds as
a daily exhalation from the langs.  Valentin found that
the pulmonary transpiration was more than doubled in a
man immediately after drinking a large quantity ot water.
Landois and Sterling, Human Physiology, 1885, Vol 1,
page 255, ¢ The expired air is saturated with watery va-
por,” page 264. A healthy man loses by the skin in
twentv-four hours, one sixty-seventh of his body weight
(Seguin), which is greater than the loss by the lungs in
the ratio of three to two.” (Valentin, 1843).

Chemistry of Common Life, Johnston, 1880, page 501
“The quantity of water which is thrown out into the air
from the lungs of a healthy man is very variable. It 1s
modified Ly season and climate, by individual constitution
and state of health, by the amount of exercise taken, by
the quality of the food, by the quantity of liquid con-
sumed, and by a variety of other circumstances.  Gener-
ally speaking, however, the quantity given oft’ by the
lungs and skin together, is equal to about one-third of the
weight of the whole food, solid and liquid, which ix taken
into the stomach. Now, the skin alone of a full-grown
man exhales in twenty-four hours, in ordinary circun-
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stances, from one and one-half to two pounds of water in
the state of insensible perspiration. The difference be-
tween the weight and that of one-third of the whole food,
solid and liquid, represents the quantity of water daily
discharged from the lungs.” It is not far from the truth
to say that for every one and one-half pounds discharged
from the skin, about one pound is given off from the
lungs.” Those desirous of pursuing the subject further,
can consult Ziemssen on Skin Diseases, page 67; Pepper,
Practice of Medicine, Vol. 4, page 436 ; Tidy’s Legal Med-
icine, Vol. 2, page 197 ; Storer’s Agriculture, Vol. 1, pages
181-489; Armsby’s Manual of Cattle Feeding, pages 198,
206, 234, 239 ; Foster’s Physiology, page 606.

While we cannot compare the human subject with the
domestic animals, it is reasonable to infer that the causes
that influence one will influence the other. Selecting the
average, it will be seen that the loss is about one-third
of the water drank; that the amount of urine voided was
practically the same, while the dung of No. 1 was 54
pounds, 10 ounces, it contained 82.9 per cent. of moisture,
or 17.1 per cent. of dry matter; while the dung of No. 2
was 49 pounds, 5 ounces, it contained 81.7 per cent. of
moisture, or 18.3 per cent. of dry matter.

The dry dung of No 1 was 43.2 per cent. of the hay
eaten, while the dry dung of No. 2 was 41.8 per cent. of
the hay eaten. The increased gain of 15 pounds of No.
2 over No. 1 was due, as shown by the above figures, to
No. 2 being a better feeder, he having digested 1.4 per cent.
more of the dry substance of the alfalfa and assimilated
it. The refuse hay, which amounted to but a few ounces
a day, was taken into account in the above calculation.
The urine when analyzed was slightly alkaline in both
cases, and had the same specific gravity, 1040.

URINE ANALYSIS.

No. 1. No 2.
Water, . . . . . 923 . . . 926
Solids, . . . . . . 77T . . . 714
Ash, . . . . . . 25 ... 27
Organic matter, . . 52 . . . 47
Alkalies, . . . . . 172 . . . 1505
Calcium and Magnesium, 2 . . . 2
Sulphuric acid, . . . 2 . . . 1.9

Silica, . . . . . . Traces. . . Traces.
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There was no phosphoric acid in the urine. The
nitrogen in the urine of both animals was the same, 8.6
parts in 1,000, equal to 1.85 per cent. of urea.

The total solids of dry dung was 4} times as much as
the solids of the urine.

The amount of water drank was, in the case of No. 1,
3.81 times the hay eaten; in the case of No. 2, 3.33 times.

The live weight includes the food eaten, the dung,
urine, etc.

When the stomach alone will hold 100 to 150 pounds
of water, and the excretion of the dung and urine is more or
less irregular, we may expect a variation of from twenty to
fifty pounds a day. In the experiment this was obviated,
as much as possible, by weighing the dung and urine at
noon and the animals at the same time, before they were
fed or watered.

The following table gives the live weight and refuse
hay each day:

NO. 1.
Z" Live Weight. Refuse Hay.
o Lbs. Ozs.
1. SL0B L ..o
2. WLO4B . 6
8 |. L3085 43
4.
5.
8.
7
8 (.
9
10
11
12
13
14
15

Original Weight, 1,030 bs. .i Original Weight, 1,075 bs.
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It will be noticed that it was the third day before the
animals came back to, or exceeded, the original weight;
this may be due to the animals taking some little time to
get accustomed to the rubber bags and harness attach-
ment to hold them in place, and to the excitement 1t would
naturally cause. The average refuse hay of No. 1 was
5 6-13 ounces a day, and was about 1-77 of the hay fed.
The average refuse hay of No. 2 was 3 7-15 ounces a day, -
and was about 1-128 of the hay fed. The ether extract
of dung of No. 1 was colorless, containing no chlorophyll,
while the ether extract of No. 2 was distinetly green.

The ash of the dung was as follows:

No. 1. No. 2.
Sand and Silica (51 02) 1470 . . . 1540
Carbon (C) . . . . 128 . . . .83
Iron and Alumina oxides 6.48 . . . 6.01
Lime (CaO) . . . . 3475 . . . 36.00
Magnesia (Mg O) . . 704 . . . 703
Sulphuric acid (S 03) . 699 . . . 638
Chlorine (C1) . . . 944 . . . 954
Phosphoric acid (P 205) 6.77 . . . 638
Alkalies . . . . . 1250 . . . 1246

99.95 100.03

The analysis of the dung was as follows:
DUNG ANALYSIS.

3s | 2%

Water. | yotter | ASh. | Bxtract. | Fiber E%’f oH

< )

No.i....... 82.9 17.1 12.4 .99 22.47 7.05 57.00
No.2.......| s&1.7 18.3 12.28 1.04 21.95 | 7.8L 57.49

The ash of the moist dung of No. 1 was 2.11 per
cent.; of No. 2, was 2.23 per cent. of the whole.
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The analysis of the refuse hay was as follows:
REFUSE HAY ANATLYSIS,

= k!

25 =2

Dry Ether Crude ge re]

Water. | wratter. Ash. | gXtract. | Fiber, g §° ,%Dg

< &
No.1....... 7.37 92.63 6.54 1.711 23.6 8.13 60.02
No.2....... 7.14 92.86 6.85 1.77 28.6 8.52 54.26

The ash of the dung is about double that of the re-
fuse hay. The alfalfa fed was the second crop, and the
chemical analysis shows that it was too ripe when cut;
alfalfa cut earlier would show better results as to its feed-
ing qualities. It took, in the case of No. 1, 18 pounds of
hay to make one pound of increase of live weight; in the
case of No. 2, it took 10% pounds, or an average of both
animals of 14 pounds.

By way of illustration, the digestibility of the crude
fiber is worked out for No. 1 for the 13 days:

No. 1 ate 312 pounds of hay; it contained 9.75 per
cent. of moisture ; equals 281.58 pounds of dry hay; this
hay contained 19.92 per cent. of crude fiber=56.09
pounds of crude fiber. The refuse hay was 5 6-13 ounces
a day=—=443 pounds. This refuse hay contained 23.6 per
cent. of crude fiber—1.04 pounds. Subtracting this from
50.09 pounds, leaves 49.05 pounds of crude fiber the ani-
mal ate. The dung averaged 54.625 pounds a day, or
710.125 pounds; it contained 17.1 per cent. of dry dung
=121.43 pounds; this contained 22.47 per cent. of crude
fiber=27.28 pounds of crude fiber ; subtracting this from
the amount of crude fiber in the hay, leaves (49.05-27.28)
=21.77 pounds digested by the animal, or, expreqsed in
per cent., equals 44.3 per cent. :

In a similar way, all the other ingredients were worked
out.
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A few words might be said as to the chemical changes
that take place in the digestive tract of the animal.

The digestion takes place in the alimentary canal,
consisting of the mouth, gullet, stomach, small and large
ntestines.  The mouth secretes saliva and a ferment
known as ptyalin, which changes the starch to some form
of sugar. The stomach of ruminants consists of four
compartments ; the partially chewed mass passes into the
largest division, called the paunch, and partly into the
second stomach, or recticulum ; here the food remains for
a time, acted upon by the fluids of the stomach ; the dis-
solved portion passes through the other divisions of the
stomach ; when swallowed the second time, it goes into the
first and second stomach, and into the third stomach,
omasum, or manifolds. From the third stomach it passes
to the fourth stomach, abomasum, or rennet, there to
undergo the ordinary process of digestion. The gastric
Juice and pepsin change the albuminoids into a soluble
form called peptones, and the mass into chyme, which can
be absorbed more or less into the circulation. We have
traced it into the intestines, which in the ox is nearly 20
times as long as the body. The chief digestive fluids are
the bile, which acts upon the fat; and the pancreatic juice,
which has three ferments—diastase, which converts the
starch into sugar; trypsin, which acts upon the albumin-
oids,and a ferment which separates fats into glycerin and
fatty acids. By the action of these various digestive
fluids, the chyme is converted into chyle, or, in plainer
language, the process of digestion is essentially a process
of solution, the soluble portion being assimilated by the
animal, and the waste portion excreted as dung. It is
rarely possible to-have a complete digestion of all the nu-
trients of . the . food, portions nearly always escaping diges-
.Hon, especially when a rich food is given, or when we
strive for large or rapid production of organic substances,
such as milk. This has given rise to the old adage, “the
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richer the food, the better the manure.” Some have
thought that the fat, fiber and nitrogen free extract, act as
the fuel acts to the steam engine; that the albuminoids,
acting as the materials of construction and repair, can be
easily made over by the animal into its own substance.
The fiber, from its very composition, cannot restore the
waste of the animal It has been found that there is a
certain relation between the albuminoids, fat, fiber and ni-
trogen free extract, which is the best and most economi-
cal; this is known as the nutrient ratio.

It 1s found that only a certain per cent. of the fat,
crude fiber, albuminoids, ete., is assimilated by the ani-
mals, the rest passing off as dung. The per cent. assimi-
lated is called the digestion coefficient. I have selected
from various sources the digestibility of some grasses, ete.,
by way of comparison with the alfalfa.

DIGESTIBILITY OF FEEDING STUFFS. (DIGESTION COEFFICIENT).

: Nitrogen
Albl-lénm' Crude Fat.| Fiber, Free
oias. Extract.
Alfalfa (experiment),.............. |..... o 54..... IUUUT:T: U P 64.....
Wheat Bran,...............oooeel |aaas, 8. .. 68, ... RN - S ...
Clover hay (good),................. |..... 82.....f..... {211 P 47..... 700
Clover hay (medium),. ............ |..... 55.....0.....51. ... .45, 65
Pasture clover (very young),...... |..... 78..... ... 64.....0..... 87.....0..... 78.....
Alfalfa, before blossoming, and in
flower, ... e | ... 39..... TS S 87.....
Potatoes, ... ..o g B e[ BB 9.....
Oats,. oo e e e T 82. ... ... 170 4. ...
COorn,. it e e 9. ... 85. ...eenn. 82.....0..... 91.....

The table can be best illustrated by means of an ex-
ample.  Suppose you wish to know how much digestible
food is contained in a ton of wheat bran. By referring to
the table (No. 10), wheat bran contains :
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Dry matter, . . . ... . . . . . 9061
Albuminoids, . . . . . . . . . . 1660
Fat, . . . < . . . . b3h
\htrogen free extract Y 1= Y 2/
Fiber, . . . . . . . . . . . . 410
Ash, . . . . . . . . . . . . 4384

And from the table of digestibility of feeding stuffs,
we find in wheat bran, that
78 per cent. of albuminoids,
69 per cent. of fat,
33 per cent. of fiber,
77 per cent. of nitrogen free extract,

are digestible by oxen. Multiplying the amounts of the
different constituents by the digestion coefficients, gives the
actual amounts of digestible matter.

Digestible fiber, . . . . . . 410x.33= 1.353 Ibs.
Digestible nitrogen free extract, . 59.72x.77=45.984 ibs.
Digestible albuminoids, . . . . 16.60x.78=12.948 ibs.
Digestible fat, . . . . . . . 5.35x.69= 3.691 Ibs.

If it is desired to estimate the amount per ton (2,000
ths.), we have simply to multiply these numbers by 20.

To determine the nutritive ratio in any feeding stuff,
add together the amounts of digestible fiber and nitrogen
free extract and the amount of digestible fat multiplied
by 24, and divide the sum by the amount of digestible al-
buminoids. This can be illustrated by the nutritive value
of the wheat bran in question :

Digestible fiber, R 21,
Digestible fat (3 69x2%), . ... 922
chrestlble nitrogen free exhact .. . 4598

56.55

96.55 divided by 12.94 (digestible albuminoid)=4.37.

Or, the nutritive value of wheat bran is1: 4.37. The

nutritive ratio of the alfalfa in the feeding experiment is
1: 4.90.
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After all, the vital question to the farmer is, “Does it
pay ?”’

This experiment shows that the nutritive ratio of al-
falta is quite good, and that average animals, like those
fed in the experiment, will gain seven pounds weight for
every 100 pounds of hay consumed, or a gain of 140
pounds weight for each ton of alfalfa. In deteﬁniuing
final vesults, there are three important factors brought in
question—the price of alfalfa, the cost of transportation,
and the price obtained for the beef when placed on the
market.  Whether it will pay, or not, is a problem which
can be solved only by the farmer or stockman, each in his
own locality, after a knowledge of the preceding data.

To conclude, we believe alfalfa to be the best forage
plant for Colorado, and the whole arid region, for the fol-
lowing reasons :

1. It 1s easy to raisec and secure a fine stand of
plants, if the soil be put in proper condition.

2. Its staying qualities are good, as the oldest fields
show no diminution in growth or yield; neither does it
kili by winter exposure, if given the least care and irriga-
tion at the proper time.

3. The quantity produced by the many cuttings make
it much more valuable than the other clovers or grasses.

4. It is as digestible as clover hay, constituent by con-
stituent.

5. Its chemical composition shows that it is a rich,
strong food, when properly cured.

6. Its feeding qualities are excellent, being relished
by all farm animals.

Tt is also an excellent flesh and milk producer. In
general, it will do to say that it has about all the good
qualities of a torage plant, with very few poor ones. It
has shown a tendency to split up, or diverge into several
well marked varieties, under careful cultivation. .

In a future bulletin, these, together with the rooting
proclivities, with and without irrigation, will engage our
attention.
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