AGRICULTURAL & MECHANICA!
COLLEGE OF TEXAS LIBRARY, ..., .

TEXAS AGRICULTURAL EXPERIMENT STATION

AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS
W. B. BIZZELL, President

BULLETIN NO. 245 APRIL, 1919

DIVISION OF CHEMISTRY

FEEDING VALUES OF CERTAIN
FEEDING STUFFS

B. YOUNGBLOOD, DIRECTOR
COLLEGE STATION, BRAZOS COUNTY, TEXAS



STATION STAFF{

ADMINISTRATION

B. YouncsLoop, M. S., Director

A.B. CoNNER, B. S., Vice Director

J. M. Jones, A. M, Assisiant Director

CHuaAs. A. FELKER, Chief Clerk ™

A. S. WARE, Secretary

W. T. Brinkg, B. S., Ezxeculive Assistant in
Charge of Llhmry and Publication

CHARLES S0soLIK, Technical Assistant

VETERINARY SCIENCE
*M. Francrs, D4 Chief
H. Scamor, D. V. S., Vrlerlnarlqn p
D. H. BenNETT, V. M. D., Veterinarian

CHEMISTRY
G. S. Fraps, Ph. D., Chief; State Chemist
S E. Assury, M. S Asststant Cheinust
S Lomanitz B S., Assistant Chemist
FRANGES SUMMERELL, B.S., Assistant Chemist
WaLpo WALKER, Assistanf Chemist

HORTICULTURE .
H. NEess, M. S., Chief
W. S. Horcukiss, Horticulturist

ANIMAL INDUSTRY

J. M. Jones, A. M., Chief; Sheep and Goat
Investigations.
C. Burns, B. S., Animal Husbandman in
Charye of Beef Cattle Investigations (on leave)

P. V. Ewing, Animal Husbandman in
Charge of Swine Investigations

C. M. Hussarp, B. S., Assistant Animal
Husbandman

W. L MavEeR, Poultryman

W. A. DousT, Dairyman

ENTOMOLOGY

F.B. Pabpock, M. S., Chief; State Entomologist
H.J. ReiNHARD, B. § Entomologist
W. E. Jackson, M. S., Assistant Enfomologist

AGRONOMY

A. B. CONNER, B. S., Chief

A. H. LeEwicH, B. S.,Agronomist
E. W. GeEver. B. S., Agronomist
H. H. LaupE, M. S., Agronomist

PLANT PATHOLOGY AND PHYSIOLOGY
J. J. TauBeENHAUS, Ph. D., Chief

FORESTRY
E. O. SEickg, M. F., Chief; State Forester

PLANT BREEDING
E. P. HumBERT, Ph. D., Chief

FEED CONTROL SERVICE

F. D. FuLLER, M. S., Chief
JaMEs SuLLivan, Ezecutive Secretary

FARM AND RANCH ECONOMICS
TueE DirecTOR, Chief

SOIL SURVEY
**W. T. CARTER, JR., B. S., Chief
J. F. StrouD. Soil Surveyor
NesL GrrrrzZALD, Soil Surveyor
T M. BusunELL, B. S.. Soil Surveycr
.................................... , Soil Surveyor

SUBSTATIONS

No. 1. Beevile, Bee County
I. E. CowarTt, M. S., Superintendent

No. 2. Troup, Smith County

W, S. Horcaxkiss, Superintendent
No. 3. Angleton, Brazoria County

E. B. REynoLps, M. S., Superintendent
No. 4. Beaumont, Jefferson County

A. H. PrincE, B. S., Superintendent

No.g. Temple, Bell County

T. KiLLougH, B. S, Supenntendent

No. 6. Denton, Denten County
C. H. McDowELL, B. S., Superintendent

No. 7. Spur, Dickens Coun
R. E. Dickson, B. S bupermtendcnt

tAs of April 25, 1919.

Lubbock, Lubbock County
{ARPER, , Superintendent
D. L. JoNEs, SClenllfC Assistant

No. 9. Pecos, Reeves County
J. W. Jackson, B. S., Superintendent

No. 10. (Feeding and Breeding Substation)
College Station, Brazos County
J. W. JENNINGS, B. S., Superintendent
.................................... , Scientific Assistant

No. 11. Nacogdoches, Nacogdoches County
G. T. McNEss, Superintendent

No. 12. Chillicothe, Hardeman County
A. CRoON, B. S., Acting Superintendent
V. E. Harner, B.'S., Scientific Assistant

No. 14. Sonora, Sutton-Edwards Counties
E. M. PeTERs, B. S., Superintendent

No. 8.
R.

$In cooperation with School of Agriculture, A. & M. College of Texas.
*In cuoperation with the School of Veterinary Medicine, A & M. College of Texas
#*In cooperation with the United States Department of Agriculture.



TABLE OF CONTENTS

Pace

D NI TR E RIS fat s o ftebiage 4 o S b At VRSN B o U R 5
Digestion) eXPEBIIIEIES: |- 0 v vk < i T G o e 6
Udefficlonts ot ElipestibIlny e o AR e e R 7
Description of feeds and discussion of results................... 8
TUOINIEE o a G o e Al Al e o R G R B R ST 11

A Rl e e e D T e D R S G 13
Bearrorassl (Wucca glanca) i il sl ialis Soe s s sie s s 13
Beetpilp®le <~ i s IR R B 13

G OTHRCUDNI St A B e e e B e 13
GColtont by s samrs it i e s e S s S RS e R, 14
Cold-pressed cottonseed .............cceiiieviniieiinnnn 14
1B M, et o s A sl Tkl P B 14
O T & B e b s e et SRR LS A T 14

P ieRhay e St T o TR e SR 15
IR1CERDT A g i 455 b R S A R I R 15
Thcesbullasel ety bl o 0 LIRS e S HICTEI R R o 15
REOdeBlOrass e DAV iter. 1o it i et e St BNR R 15
SoapWeedeteIms ti i s i n s sl R FR 15

S pAnishamORsa el i d S s SR AR B R AT R S 15

N eknOWIolTTOEIE ) - <l ol it a0 s sl e o e e s Bl o RN R NS 16
STV e, L R R A R S g 29
Referoriges: Sim e vonh Srveeim LR I e o T i g e, 29






Bulletin No. 245 April, 1919

FEEDING VALUES OF CERTAIN FEEDING
STUFFS

BY
G. S. Fraps, Pu. D., Cuier, DivisioN or CHEMISTRY ; STATE CHEMIST

The value of feeding stuffs for feeding purposes depends upon several
things. These include its bulk, its palatability, its ash contents, its
suitability to the animal, its vitamine contents, its digestible protein and
its productive value. The most important of these from the standpoint
of animal nutrition are the digestible protein and the productive value.

DEFINITION OF TERMS

Digestible protein.—Protein is the constituent of the feed which is
used to form lean meat, muscle, skin, hair, and similar portions of the
body, secretions of the body which are necessary for life, and to replace
and repair animal tissue. The protein is equal to nitrogen multiplied
by 6.25. '

The digestible protein is that which is digested and absorbed during
the passage of the food through the-animal’s body. The digestible pro-
tein represents the capacity of the food to furnish material for the pro-
duction of lean meat, or for the repair or replacement of the tissue of
the animal body.

It is made up of a variety of constituents and varies in character in
the different feeding stuffs. In the same feeding stuff there are usually
several different kinds of chemical compounds in the protein. The pro-
teins of some feeding stuffs appear to lack part of the essential con-
stituents for the proper replacement or the repair of the animal tissues,
and for this reason are not as effective as they should be. The investi-
gations along this line are not yet sufficiently definite to permit satis-
factory statements with regard to the qualities of different protein con-
stituents in feeding stuffs.

Productive value.—Productive value means the ability of the feeding
stuff to furnish the material for heat, for work or for the production of
fat. Protein, when digested, may be burned for the production of heat,
or energy, or its mitrogen may be spilt off and the residues used for
the formation of fat. Fats, when digested, may likewise be used for
heat or energy, or may be stored up for fat. The same is true of the
constituents of the nitrogen-free extract and of the protein of the crude
fiber which is digested.

The work of digestion consumes a certain amount of energy which
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must be furnished from that of the feed digested. Energy is also used
for metabolic changes consequent on the digestion of the food. The
energy left after these uses are provided for may be used for productive
purposes and this is what is termed the productive value of a feeding
stuff. It is the value of a feed for the purpose of producing fat, after
all the requirements consequent on the consumption of the food have
been deducted. The fat may be burned for heat or used for work, or
for material production of fat or milk.

Feeding stuffs vary considerably in the amount of loss in the processes
consequent upon digestion. For example, the digested constituents of
high grade cottonseed meal have a full value for the production of fat,
but the digested constituents of wheat straw have only ome-fifth the
value, pound for pound, of those of cottonseed meal. Feeding stuffs
high in crude fiber suffer a great loss in digestion, and the productive
value is consequently lowered.

The produotne value is calculated from the results of tests with vari-
ous feeds, in which the animal is first fed a measured ration sufficient
to form a little fat and the quantity of fat determined. Then the ani-
mal is fed the same ration with the addition of the feed to be studied,
and the quantity of fat produced again measured. The additional quan-
tity of fat produced is due to the addition of the feed to be studied and
represents its fat producing power. The productive value may be
studied in terms of matter, such as fat, or in terms of energy, such as
therms.

Ash of feeding stuffs is particularly important in growing animals,
as it is necessary for the formation of bones, and certain portions of it
are also required for the blood.

Vitamines are substances which are believed essential in the life of
the animal, some of which appear to be absent from highly-milled ma-
terials or from their by-products. For example, they are not present
in polished rice. They are, however, present in seeds and in meat, and
in the leaves of plants. Tt is believed there are two different groups,
and that one group is present in the seeds and another in the leaves.
The relation of the matter to animal feeding requires further investi-
gation. At present the matter appears of significance chiefly in con-
nection with pigs, although it may possibly be important in connection
with breeding animals.

DIGESTION EXPERIMENTS

The productive values and the values for the digestible protein in this
bulletin have been calculated from the results with digestion experiments
on sheep. The method of conducting the experiments is the same as
that described in Bulleting No. 147 and 166 of this Station. The pro-
duction coefficients were calculated as described in Bulletin No. 185.
Details of the experiments are given in tables in the back of this pulle-
tin or in connection with the feeds described.
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COEFFICIENTS OF DIGESTIBILITY

The coefficients of digestibility are used to calculate the digestible
constituents of a feeding stuff, and until about ten or fifteen years ago
the digestible nutrients were used exclusively for calculating rations in
the feeding of animals. Developments in scientific knowledge concern-
ing feeding stuffs have rendered the use of digestible constituents in
feeding stuffs an antiquated method, although many people are still
using them. The digestible nutrients do not show the real feeding value
of the feeding stuff, for the reason that the nutrients digested are not
of equal value to the animal body.

An illustration of this may be given by comparing the digestible nu-
trients of cottonseed meal and cottonseed hulls. These are given in
table 1. The total digestible nutrients of 100 pounds cottonseed meal
are 67.6, while for cottonseed hulls they are 35.3. One pound of cot-
tonseed meal would therefore be equal to only 1.9 pounds of cottonseed
hulls, based on the digestible nutrients. Any feeder knows that this is
not correct, and scientific experiments have shown that it is highly in-
correct, as cottonseed meal has a much higher feeding value.

Table 1.—Comparison of digestible matter and productive value.

Cottonseed | Cottonseed
eal i ulls.

COmMPORIEIONSADROLBIN: oie ittt er ol « w. s aidasl s ANl o e s T ot 43.2 SED
rmI%ther ext?act 7.6 0.7
Crudefiber.<:. . .... 0 . 1 45.0
Nitrogen-free extract .... 6.0 39.2
Ch e e ek R YL 9.0
ST TR SR S T RN e AP D S AP G R e A 2.6
Digestible protein 6.7 0.2
Digestible ether extract e 7.7 0.6
LT e e T s R R e O S R O A DO et 4.2 21.2
Digestible nitrogen-free extract.. . ...........coovieninnenenan. 9.5 13.3
40 R A AT S T N PR SRR e L AR 67.6 35.3
Prodixctivei it ool e ond UL Rt i e P10 S, i il 17.1 4.1

The productive value may be expressed, as is here done, in terms of
fat which the feed is capable of producing, or, as expressed by Armsby,
in terms of the heat, or energy that it may produce. In either case,
the productive value represents more closely the actual feeding value
than the sum of the digestible nutrients. For example, the cottonseed
meal is given in table 1 as having a productive value of 17.1 and the
cottonseed hulls a productive value of 4.1. One pound of cottonseed
meal would therefore equal in feeding value 4.2 pounds of cottonseed
hulls. This is confirmed by experiments.

The misleading character of the comparison of the digestible nu-
trients is shown clearly when money values are compared. If the cot-
tonseed hulls sell for $20 per ton, and the cottonseed meal for $60 per
ton, one pound digestible nutrients in cottonseed meal would cost 4.4
cents and one pound in cottonseed hulls would cost 2.9 cents. Cotton-
seed hulls are apparently cheaper than cottonseed meal.
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But if the cost of the units of productive value are compared, one
finds that one pound productive value of cottonseed meal costs 17.2
cents, while one pound productive value of cottonseed hulls costs R4.4.
Therefore, the cottonseed hulls at $20 per ton are much more expensive
than the cottonseed meal at $60 per ton. The comparison of the digest-
ible nutrients of the cottonseed meal and cottonseed hulls have given
entirely misleading results. Feeders have not been willing to pay $20
a ton for cottonseed hulls when the meal was sold at about $60. If the
productive values are correct for feeding purposes, they were right.
If the values based on the digestible nutrients are right, they were wrong
and should have purchased the hulls. But the values based on the di-
gestible nutrients are not right. If the productive values in the hulls
are assumed to be worth 17.2 cents, then the value per ton would be
$14.10. During the past season roughage has sold at prices in excess
of its feeding value based upon the productive value, at least in Texas,
on account of the scarcity of roughage due to the drouth.

DESCRIPTION OF FEEDS AND DISCUSSION OF RESULTS

The composition of the feeds used and the average composition are
shown in table 2., together with digestible protein and the productive
value of the feeds. The coefficients of digestibility are given in table 8.
Table 9 contains the production of coefficients of the various feeding
stuffs. A discussion of the individual feeding stuffs is given below.



Table 2.—Composition and feeding value.

Nitro- Diges- Pro- Refer-
Lab. Protein. | Ether | Crude [ gen free | Water. Ash. tible . | ductive | ence
No. extract. | fiber. | extract. protein. | value. No.

14855—6 | Acorn kernels, dry 71.35 kernel.. ... .i..oucuncioiiininives 5.18 9.31 2.23 13.64 7.53 s 1 e e R S Iy e
Acorn kernels; Red Oak group. .« ... v.vvovieivonincnnenn.n 6.91 27.02 9.47 49.06 5.26 DRDBYL o 8 | s B (IR 21 By
Acorn kernels, Post Qak group...............c...t0.n 6.11 7.91 3.23 74.68 7.75 B D el oae [ im =  torw skl e i ) e
Acorn kernels, Iresh Red Oak group 5.20 20.25 8.43 37.91 26.53 I AR Ity T R Kl VR St
Acorn kernels, fresh Post Oak gioup 4.27 3.96 2,23 47 .91 39.98 O B A e e DO e

14865=6 | Shells Irom FA858-6 5o, ™ (B0 il B b ol o o B v s ks 4.20 1.64 36.38 46.94 8.01 S e e
Acoin shels Treshi average : o o i v delstvass 505 8 S5 b £ e 1 2.80 1.08 21.66 36.93 35.90 i o R e S

A Acdrn shells dried averape /. i it o s o o e fot o vin s b o s 3.79 1.36 43.77 41.89 6.75 A er - Toro et PSSl e e S

14855—-6—

836+ Whele-acarng, T), B0 Lo ue iUl o v cide v 4.90 7.11 12.01 65.99 7.67 2:32 0 10.71 7
Acorns, dried; ed ORI BromD . - Fih amias U to vvn s o wm s %ol s 6.06 20.11 18.73 47.:12 5.66 2:32 0 14.15 7
B eornS i dbied PosE OBK GIOWD . . tas s« 68 o 5o e ls o s b s 5.59 6.46 12.28 67.34 5.97 2.36 0 10.53 %
Acornd; fresh. Bed OaK group, . . o < i bsam s s s 5w mnsents i 3.22 10.65 9.93 24.97 50.00 .23 0 TaB0m .
Acorns, fresh, Post Oak group. . .cvveveroneennihanens 2.97 3.43 6.52 35.82 50.00 1.26 0 5. 60! 7

12601-2 |Alfalfa hay, 1. E. 84. o i i il ot v ine s nvan vnonianie s vns 12.11 1.70 33.93 38.50 6.57 7.19 8.52 Se AR T

14343 c R R lta hay: EYUBR BB (hr LT Do B it et L SN 11.38 1.52 38.86 34.09 6.46 7.69 7.33 8Bl L

LR e T L R A R e R B P I SN 12.85 1.63 34.42 3711 6.82 7.9%7 9.11 BIBBIL
U N E T T e e S o R S PG L W) 14.76 1.93 28.42 37.38 9.12 8.39 11.0 8.7 1

145656 | Bear grass, yucca glauca, 3 I DT s 6.73 2.02 38.64 37.38 6.75 8.48 2. T
Bear grass, yucca glauca, average (dry). .o................. 7.14 1.98 38.33 38.34 6.01 8.20 2. Ty

_ | Bear grass X HCCR PIRTCH, BTCCIL. ., . el o e sharnns: vias be oens sbiin 4.04 1.09 20.66 21.34 48 .29 4.58 1 4.

14714-5 FBectpulprdriedi IR, BO0 . 00 5o s 5o ms v mmwm s s s wibre v s 10.37 .41 21.38 54.99 9.74 3.11 s .4
Beet pulp, dried, average (48) ....................... 8.9 0.9 18.9 59.6 8.2 SEn 4.

Beet pulp, dned average (/l) ....................... 10.08 0.56 21.88 S7'.32 6.67 3.49 o

14853—-4 | Corn cobs, ground TR T R N AR N el et 2.69 . 33.53 53.91 7.42 o1 R

14554-5 | Corn cobs, ground, D. E. 99 ............ 2.85 : 3427 53.81 6.83 91

14775-6 | Corn cobs ground SR A0L. 2o o 3.53 s 32.54 52.78 7.36 3.07
Corn cobs, ground, average. 2.0 : 31.8 54.3 10.0 1.5 :

14223-4 | Cotton burs (no seed), D. E. 9 3 7.69 2. 35.17 38.99 6.41 9.64 2. ¥
Cotton burs with seed, from gin, srage 9.14 259 33.69 38.30 8.08 7.87 2. .

12265-6 | Cottonseed, heated seed cold pressed, D 23.93 18. 23.72 23.54 6.86 4.75 13 %
Cottonseed, cold pressed, average (14). 29.37 6.5 24.14 29.83 5.70 - B 7 e e e
Cottonseed cold pressed average if hedte 29.37 6.° 24 .14 29.83 5.70 4.37 16. I

14837-8 | Cottonseed feed No. 4, D. E. 103 . 40.88 5.9 12.90 27.86 T8 4.85 35.86 14.34 7

14797-8 | Cottonseed feed No. 4, D. E 102 42.75 6. 12.25 25.89 7.83 A 98kt oo B o 2

14777-8 | Cottonseed feed No. 4, D. E. 101, ... ... .. .. ... ..... 41.54 6. 12.48 27.98 6.93 5.01 36.44 14.56 !
Cottonseed feed No. 4, average (70') ....... 41.84 6. 12.01 26.92| . 7.39 5.34 36.71 14.80 4

12976-7 | Peanut hulls (commercial) D. E. 90.. ... ... .. .11 7.48 1. 57.24 23.41 7.18 3.03 3.25 2.15 7
Peanut hulls, no meat, average (16) .. .................... 6.10 il 63.48 16.18 9.03 3.92 3.22 292 7
Peanut hulls, some meat, average (4)...................... 8.16 8. 55.60 19.11 9.53 3.78 4.31 .80 7

SIINLS HNIAHE] NIVIUE) A0 SHATVA DNITAT



Table 2.—Composition and feeding value—Continued.

Nitro- Diges- Pro- Refer-

Lab. Protein. | Ether Crude | gen free | Water. Ash. tible ductive ence

No. extract. | fiber. | extract. protein. | value. No.
1271920 | Peanat hay, nonutls, D . E. 87, . .. .. . :ccoiiuriniininanmvian, 9.54 2.66 21.43 45.89 6.91 13.57 6.40 1021 )
Peanut hay, no nuts, average (13) ; 9.90| 3.54 2315 44 .61 9.61 8.59 6.3 10.7 3
14283-4 | Peanut meal, 5 per cent fiber, D 54.23 9.97 5.01 20.71 5. 28 4.82 51.20 22.01 g
12716-7 | Prairie hay, D. E. 85-86. ... ... 5.31 2.10, 32.67 45.90 6.97 7.05 1.48 5.19 7
Prairie hay, Texas average (10). 4.38 2.13 28.97 48.79 8.16 7,57 0.5 7.1 3
14186-7 | Rice bran, D. E. 94. 13.55 13.44 12.58 45.37 7.37 7.69 10.13 16.60 7
Rice bran, average 52 (191 18) 10.58 13.40 14 .82 42.54 8.30 10.36 7.91 16.61 4
13192-3 | Rice hulls, D. E. 91. ... . 2.97 .63 40.48 28.60 7.85 19.47 .26 1.93 2
Rice hulls, average (14) . 3.56 93 39.05 29.38 8.49 18.59 239 2.68 5
12508-9 | Rhodes grass hay, D. E. 83...... 5.67 1.61 32.08 42.30 795 10.39 2.64 9.00 7
Rhodes grass hay, average., ....... A el 2o, 5.76 1.56 31.84 43 .23 ety 10.04 2.69 8.68 7
14795-8 | Seapweed stem, D). E. JO2. . .. . ..o cvomnemnnississsssanses 4.47 1.06 35.44 44.72 8.61 5.70 0.19 5.85 2
14835-0 15pnnib nnse. BV T M. . o N L e Vi s B e 4.95 2.40 27.29 47.48 8.62 9.26 0.03 9.06 7
Spanish moss, dry, average. .. ............c.c.oiueiinene... 4.10 1.55 24.45 53.87 8.19 7.84 0.02 10.27 74
Spanish moss, green, average. ... ..............cuouiunienn... 1.98 0.91 12.06 23. 12 58.98 2.95 0.01 4.41 7

0T

‘NOILVLS INIWIHHIX[ TVIALTADIUDY SVXHT,
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Acorns

The investigation of the composition and digestibility of acorns was
begun at the request of D. T. Griswold of the Extension Service. A
number of samples of acorns were collected through his agency, and
submitted to analysis, and one digestion experiment was made.

Analyses of the samples of the acorn hulls and kernels are given in
tables 2, 3, 4, 5, 6, 7.

The acorn kernels classify into two entirely different groups, as shown
by the chemical composition. In one group, containing acorns from
the red oak, water oak, blackjack, willow oak, and blue jack, the acorns
are rich in fat. In the other group, containing acorns from the shin
oak, live oak and post oak, the acorns are low in fat. The fat content
of the acorns of the first group is so high that it would be practicable
to extract it from them, if the acorns could be secured in sufficient
quantities.

Table 3.—Composition of acorn kernels, as dried for analysis.

< 2 g 3 2 g
Lab. = & g T -1 £ o =
No. 2| 35| BE (288 2 | 4 |wE
| v S 3 2 e R <l
12779 |Sipe SPTings, . i vavicd i s [ 10.12( 31.34| 2.15| 47.36| 6.41| 2.62| 69.3
12748 |Black Jack and Post Oak........| 9.00| 19.08| 2.77| 47.48| 19.67| 2.00| 76.9
14214 |Red Oak, Quercus subra....... .| 7.27| 20.70| 2.59| 58.59| 3.16| 2.69| 70.9
14215 |Water Oak, Quercus nigra |-.5:7b] 26.36{ 6:16] '56.26] 8.30| - 2.17] .73 %
14218 |Black Jack, Q. manlandica main.| 8.07| 26.41| 11.55| 48.37| 2.71| 2.89| 74.8
14220  AWater:Qgle, . 2. ...... ... . s . | 3.97| 27.37| 17.88| 46.21| 2.62| 1.95| 69.2
14292 viBlackiJaek . i s e | 5.00{ 30.24| 15.89| 42.54| 4.68| 1.65| 70.1
14221 |Willow Oak, Q. phillas. ......... | 5.54| 29.77| 5.74| 54.40| 2.06| 2.49| 72.4
14217 |Blue Jack, Sand Jack, Q. brevi- |
TORATBATHON. S vids % 5a s v 0s a5 0¥ | 7.49| 31.77| 15.51| 40.37| 2.77| 2.09| 81.4
AVOTREE s 5o o ity 25 5 oo s | 6.91 27.02| 9.47| 49.06] 5.26| 2.28| 73.0
|
14192 [Shin Oak, Bell county.......... | 4.08/ 4.55| 3.46| 79.97| 5.60/ 2.34| 80.9
14193 |Live Oak, Bell county........... 5.48| 8.29| 2.28| 77.73| 4.15] 2.07| 80.3
14194 |Live Oak, average, Uvalde Co. . . 7.06/ &.41| 2.66| 75.06| 4.65| 2.16| 74.2
14219 |Post Oak, Fairfield, Texas. ...... 7.96| 6.79| 3.77| 74.79| 4.20| 2.49| 80.1
14293 |Post Oak (Bitter).............. 6.88 10.25| 4.95 66.69| 8.31| 2.92| 79.7
148556 Post Oak, Quercus minor. ...... 5.18] 9.311 - 2.23|-73.64|. 7.531: 2. 41| 7154
ATOPAGRs & o sl i 6.11) 7.92)  3.23} 74.65|: 5:75/: 235, 77.7
14208 |Acorns, Coryell county.......... 4.16, 2.15| 3.38| 80.64; 8.28| 1.99| 58.9
13175 |Averageacorns................. 6.91| 0.54| 2.58| 55.81| 31.51| 2.62| 45.5
Table 4.—Composition of acorn hulls, as dried for analysis.
Nitro-
Lab. Protein. | Ether Crude | gen free | Water. Ash.
No. extract. | fibre. | extract.
12780 |From 12748 ... ..voviais 307 0.66 49.44 37743 7.50 1.90
12809 ' |From 12779.. . 0. o ovivas 2.97 1.57 43.68 40.64 8.42 2.72
13203 |From A3XT6. . oo ov s iionoiyn s 3.53 0.39 35.09 45.05 13.18 2.76
14196 |From 14192.............. 3.54 2.14 48.27 39.41 4.47 2.17
14197 - |From 14193............... 4.62 1.85 46.30 40.03 4.51 2.69
14198 |(From 14194............. 3.94 2.05 39.55 47 .64 4.52 2.30
14209 |From 14208............. 6.25 1.55 29.98 52.21 785 2.66
14222 |From 14214-21, inc....... 2.74 1.21 54.74 36.22 2.94 2.15
14294 |From 14291-2-3,inc. .. ... 3.06 .61 54.09 33.39 6.57 2.28
14865—6|From 14856-14855........ 4.20 1.64 36.38 46.94 8.01 2.83
RVBERge . . 3.79 1.36 43.77 41.89 678 2.44
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Table 5.—Composition of fresh acorn kernels.

. e 8 & 'E' ’
(=] < .
Lab. 3| Bl 8¢ |28 & 83
a el a8 EE el s A2 lad
& 59 O |z= 15} = £ £
14192 [Shin Oak, Bell county........... 2.27|. 2.53| 1.92| 44.46| 47.52| 1.30{ 80.9
14193 |Live Oak, Bell county. .......... 3.45| 5.22| 1.43| 48.92| 39.68| - 1.30| 80.3
14194 |Live Oak, Uvalde county......... 4.69) 5.59| 1.77| 49.89| 36.62| 1.44| 74.2
14219 |Post Oak, Quercus minor sargo...,| 5.02| 4.28 2.38| 47.18| 39.57| 1.57| 80.1
14208 [Acorn kernels. .............ccun. 1.67 .86 1.35| 32.16| 63.17 .79 58.9
T4 T POSE O ak, . ntoi i e sinle sive b visis 5.88| 8.76| 4.23| 56.97| 51.67| 2.49| 79.7
13175 [Ovencup ACOrnS, .. ..........o...n 6.91| 0.54| 2.58| 55.81| 51.54| 2.62| 46.0
ARerafl (7). o sh oot bl aainy 4.27) 3.96| 2.23| 47.91| 39.98| 1.65| 71.4
Table 6.—Composition of fresh acorn kernels.
\ \ g = § ¢ 22
Lab. 3 56 | o5 | X | & : g
No. 2 | 25| BE|8BE| 8 | 4 | 58
~ oo U&.. iz (3] B < f‘-.'x
12748 |(Black Jack and Red Oak). . 9.00| 19.08| 2.77( 47.48| 19.67| 2.00| 76.89
14214 |Quercus subra (Red Oak) ., 4.98| 14.18| 5.20| 40.13| 33.67| 1.84| 70.85
14215 |Quercus nigra (Water Oak). 4.67| 21.43| 5.01] 45.73| 21.40| 1.76| 73.70
14218 |Q. manlandica main (Black Jack) 4.90| 16.0: 7.00| 29.36| 40.96| 1.75| 74.79
14220 (Q. mgra (Water Oak). . .| 2.96| 20.38| 13.31| 34.41| 27.49| 1.45| 69.23
14292 |Black Jack........... 4 28. 14. 1
14221 |Q. Phillas, Willow Oak
14217 |Q. brevifola, Sargo, Blue Jac
Sand Jack 5.30| 22.49| 10.98| 28.59| 31.16| 1.48| 81.42
14216 |[Red Oak...... S R R A L S e o i | R R
Average (7). L0 ik it s 5.20| 20.25| 8.43| 37.91| 26.53| 1.68| 73.8

Table 7.—Composition of fresh acorn hulls.

Nitro-
Lab. Protein.| Ether Crude | gen free | Water. Ash.
No. extract. | fibre. | extract. ’

14196 |From 14192 kernels. .
14197 |From 14193 kernels
14198 (From 14194 kernels. . 5 2 3 . : >
14209 |From 14208...... ok 5 3.41 .85 16.37 28.47 49 .45 1.45

Average

The acorn hulls, as could be expected, are high in crude fiber, and
low in protein and fat.

The acorns are variable in water content. Some of them contain as
high as sixty per cent. water.

The two groups into which the acorns are divided on account of their
fat content are likewise botanically different, one being known as the
bitter acorns and the other as the sweet acorns. One group of oaks
is rich in tannic acid, and the other is low.

The acorns were used in digestion experiment No. 104, in connection
with corn cobs. Thev were readily eaten by the sheep. The feeding
value of the acorn will depend largely upon the class of oak from which
the acorns ave derived. and the extent to which the acorns have dried
out before they are gathered. Tt also depends to some extent on the
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amount of worms present, and the extent of their development, as some
lots of acorns received were very rapidly eaten by the worms. The fresh
acorns of the red oak group have about eighty-eight per cent. of the
value of alfalfa hay, while those of the post oak group have about sixty-
five per cent. of the value of alfalfa hay.

Alfalfa Hay

Three samples of alfalfa hay were used in digestion experiments, two
of them being used for the purpose of feeding with other feeding stuffs,
a preliminary digestion experiment being made in each case. The al-
falfa hay used was somewhat low in protein, and high in fiber. It was
readily eaten by the sheep. Alfalfa hay has about seventy per cent. of
the value of wheat bran.

Bear Grass (Yucca Glauca)

Bear grass (Yucca glauca) was used in digestion experiment No. 98.
The leaves of this grass are very tough and contain small spines along
the edge. Although the sheep were fed on a ration not sufficient to
maintain them, they ate only about forty per cent. of the bear grass.
The bear grass which was eaten was digested about as well as any other
hay or forage plants. Bear grass has a productive coefficient that com-
pares favorably with other hays. But the fact that there is a great
waste in feeding this plant, even when chopped up as in our experiments,
must be taken into consideration. The plant is very tough when dry.

Beet Pulp

Dry beet pulp was fed alone in digestion experiment No. 100. Tt
was not eaten well, about fifty per cent. being left by the sheep. It
also gave rise to some digestion disturbances, or was too laxative in
its action. The digested beet pulp has a productive value about twelve
per cent. greater than wheat bran and about seventy-five per cent. of

that of corn chops.
Corn Cobs

Ground corn cobs were fed alone.in digestion experiment No. 99,
with cottonseed meal in experiment No. 101, and with acorns in ex-
periment No. 104. Tt was not eaten well when fed with acorns, al-
though it was eaten well when fed with cottonseed meal.

The corn cobs do not contain any digestible protein, but the digesti-
bility of the crude fiber and of the nitrogen-free extract compare favor-
ably with the digestibility of hays and some other roughages. The feed-
ing value of ground corn cobs is apparently high for feed of this char-
acter, and compares favorably with prairie hay. The productive value
seems to be higher than that of some varieties of prairie hay. Tt ap-
parently has a value of about eighty-three per cent. of alfalfa hay, and
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180 per cent. of cottonseed hulls. It seems to be a better feed than has
generally been supposed.
Cotton Burs

Requests for the examination of cotton burs came from several sources.
There are accumulations of cotton burs around every gin, and it is
said that cows eat them readily. The cotton burs contain some seed
and lint.

In the digestion expenments here reported, the seed and lint was
separated from the burs so that the digestibility is of the burs alone.
The burs were fed with alfalfa hay, and were eaten well by one sheep
though not by the other. The productive value is about fifty-five per
cent. that of alfalfa hay. The feeding value of cotton burs is less
than that of prairie hay, but somewhat more than the feed value of
cottonseed hulls, apparently about twenty-five per cent. more.

Cold-pressed Cottonseed

Digestion experiment No. 89 was made with cold-pressed cottonseed
made from heated seed. The extraction of the oil from this sample
was very poor, and the product contained eighteen per cent. oil. The
production coefficients of all the constituents of this sample, with the
exception of the oil, is lower than the average for cold-pressed cottonseed.

The high contents of fat, of course, add considerably to the feeding
value of the particular sample studied. According to the experiment.
cold-pressed cottonseed would have about eighty-five per cent. of the
product of the same composition made from good seed. There is al-
ways danger that poisonous substances will develop when cottonseed
heats, though the actual cases of injury seem to be rare.

Peanut Hay

Peanut hay was used in digestion experiment No. 87. It contained
no nuts. It was eaten readily by the sheep, although some residue was
left by one of the sheep. According to our experiments, peanut hay
has a feeding value of about twenty-eight per cent. more than alfalfa
hay and about ninety per cent. of wheat bran. Tt does not contain
quite as much digestible protein as alfalfa but it contains a smaller per-
centage of crude fiber, which gives it a better feeding value.

Peanut Meal

Peanut meal of very high grade was used in digestion experiment No.
96. This peanut meal is of unusually good quality, containing only
five per cent. of crude fiber. This means that it contains only a small
amount of peanut hulls. The constituents of this peanut meal have a
high digestibility. Peanut meal having a larger quantity of hulls would
have a correspondingly lower digestibility, and lower feeding value,
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since the hulls have no value as a feed. This peanut hay has a pro- .
ductive value about ten per cent. greater than corn.

Pravrie Hay

Prairie hay was used in digestion experiments No. 85 and 86. It
contains somewhat more crude fiber than the average Texas prairie hay,
and has a lower digestibility and feeding value. There is always waste
feeding prairie hay, which is difficult to take into consideration.

Rice Bram

Rice bran was used in digestion experiment No. 94, in connection
with alfalfa hay. The sample used was of excellent quality and was
eaten readily by the sheep. The digestibility of the constituents is
close to the average previously found.

Rice bran containing twelve per cent. crude fiber has a productive value
about twenty per cent. less than corn. The feeding value varies to
some extent, as the percentage of fat is somewhat variable.

Rice Hulls

Rice hulls were fed together with alfalfa hay in digestion experiment
No. 91. The feed was eaten well by one of the sheep, not so well by
the other. The production coefficients found in this experiment are
close to those found previously. The feeding value of rice hulls is
very low, being about forty-eight per cent. of cottonseed hulls and
twenty-three per cent. of alfalfa.

Rhodes Grass Hay

Rhodes grass hay was used in digestion experiment No. 82. The hay
was eaten readily by one of the sheep, but not by the other. The digest-
ibility of the hay eaten is quite close to that of the other hay. The
productive value of the sample tested is higher than the average for
Texas prairie hay, and is equal to alfalfa hay.

Soapweed Stem

The hard wooden stem of the soapweed, which has been shredded, was
fed with cottonseed meal in experiment No. 102. The protein was not
well digested, but the digestibility of the nitrogen-free extract is about
the same as for hays. The productive value is about eighty per cent.
that of Texas prairie hay and sixty-seven per cent. of alfalfa hay or
forty-five per cent more than cottonseed hulls. The soapweed stem was
eaten well by the animals.

Spanish Moss

Spanish moss was fed in connection with cottonseed meal in digestion
experiment No. 103. It was eaten well by the animals, and had a
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good digestibility. The productive value of the Spanish moss dried to
about nine per cent. water content is about twenty per cent. more than
that of alfalfa hay, although it contains no digestible protein. The
sample used consisted of the green Spanish moss, which was collected
and allowed to dry. It is possible that the dry Spanish moss which has
died on the trees would have a much lower digestibility. According to
this experiment, Spanish moss is well worth using as a feed if it can
be secured at no great expense. The green Spanish moss has a pro-
ductive value about ten per cent. more than cottonseed hulls, and about
fifty per cent. that of alfalfa hay.
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Table 8 —Per cent digested.

Nitro-
Lab. Protein. | Ether Crude | gen free | Ash.
No. extract. [ fibre. | extract.
Acorns, whole, D. E. 104, 14855 6-
R0 o I L : 83.88 14.97 50.39 0

6.

12601-2 |Alfalfa hay, D. E. 84
14952-3 |Alfalfa hay, D. E. 88
14034-5 |Alfalfa hay, D. E. 93-97. .
Alfalfa hay, average .

14565—6 |Bear grass, yucca glauca, D. E. 98. 36.00 0 64.72 61.84 64.44
14714-5 |Beet pulp, D. E. 100............. 55.35 0 77.19 87.25 2.08
Beet pulp, average........... 52 0 83 83 L feheaian
14584-5 |Corn cobs, ground, D. E. 99.. .... (4] 0 51,30 57.07 0
Corn cobs, average........... 19 50 60 1 T, P T
14186-7 [Cotton burs, D. E. 95 ... ........ 27.93 65.74 23.60 68.64 83.74
12965-6 |[Cottonseed (heated seed) cold
préssed I 89 Ll 0L 55.98 97.47 32.09 54.88 39.33
14717-8 |Cottonseed feed, 13 per cent fiber,
) 578 Dl L0 Tt B 87.73| 100.00 55.32 34.14 91.08
12976-7 |Peanut hulls, D. E. 90............ 43.43 82.03 7.66 57.57 34.81
Peanut hulls, average (2)...... 52.8 89.0 12.0 57.6 20.8
12719-20 |Peanut hay, D. E. 87.......... ... 67.04 51.82 &87.17 77.06 22.06
Peanut hay, no nuts, average. . 64.0 63.8 49.6 75.5 29.6
14283-4 |Peanut meal, 5 per cent ﬁber D.E.
b LR e SR O T e TS 94.41 99.50 20.91 86.77 58.00
Peanut meal. average. G gl S 90 90 9 o A TR e

12716-7 |Prairie hay, D. E. 85-86.
Prairie hav averaﬂe
14186-7 |Rice bran, D. E. 94

13192-3 (Rice hulls, D. E. 91 8.89 79.33 0.40 30.80 24.49
12308-9 |Rhedes grass hay, D. 46.62 52.59 69.98 64.32 34.36
11504-5 |Rhodes grass, D. T 82 .......................................
14795-6 |[Soap weed root, 102 4.14 0 32.81 70.41 0

14835-6 [Spanish moss, D Floz.”....,ﬁﬁ 54| 15.61| 51.86| 77.29| 24.32
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Table 9.—Production coefficients.

17

Nitro- Refer

Lab. +| Protein. | Ether Crude | gen free ence

No. extract. | fibre. | extract. No.
14855—6—

65—6 |Acorns, D. E. 117 St i ST, 0 .502 —.103 T .7 PRERC 6 G
12601-2 |Alfalfa hay, SRS o e .165 .148 —.016 B &L R
14952-3 |Alfalfa hay, D. E. 88-92......... L .151 .205 -.021 FOOIE 5
14034-5 |Alfalia hay, D. E. 93-97.......... .168 .138 —-.031 2 74 e RN

Alfalfa’ hay,average. . .:....:. 177 .202 -.025 .172 3
14365—6 |Bear grass lgucca glauca, D. E. 98. .085 0 022 N e
14714-5 |Beet pulp, L T DO .130 0 053 BB
Beet pulp, average........... .122 0 067 0607 (o ey L
14584-5 |Corn cobs, ground, D. E. 99.. : 0 0 -.012 SRS TN
Corn cobs, ground average S .044 .026 .010 130 T dul:
14186-7 |Cotton burs, D. E. 95 . .......... .066 .312 —.081 0 b | Rl
12965-6 |Cottonseed, heated, cold pressed,
o ke R TR RO .132 .583 010 0 b 47 Sy
Cottonseed cold pressed, aver- ]
.................... 175 514 .029 .158 6
14777-8 Cottonseod feed 13 per cent fiber,
DB AR T et sy o d 6 g .206 .598 0 COBBY. i
12976-7 |Peanut hulls commercml D. E. 90 .102 .389 -.121 44|, Lo
Peanut hulls, commercial, aver-
o ] M T PR 124 .422 -.110 R SRR
12719-20|Peanut hay, no nuts, D. E. 87... .. .158 .246 0 SRO3IL . e
Peanut hay, no nuts, average. . .150 .336 —.016 BN e
14283-4 |Peanut meal, 5 per cent fiber, D. E.
e SR T R e 222 .595 —-.090 0 b7 d Nl
127167 |Prairie hay, D.E. 85—6........... .065 .259 —.024 LR o 5
Prairie. hay, average.......... .025 .221 .006 130 3
14186-7 |Rice bran, D.E.94.............. 176 .555 —.060 ~ABS |
Rice bran, 12 per cent fiber,
ANEEABC . s oborvin o A A oA .151 .538 —.020 .205 6
Rlce bran, 15 per cent fiber,
erage ................... .147 .536 —.032 N 1 o v
13192-3 |Rice hulls 1 L RS g e .021 .376 —-.070 SOTT Ao g
Rice hulls, AVerage. ... .. ... .024 .318 -.070 .087 6
i‘%ggi—g Rhodes grass hay, D. E. 83....... .110 277 .035 161 . el g
Rhodes grass hay, average. . . . .107 .257 .033 % [ B
147956 |Soap weed root, D. E. 102........ .010 0 —.058 iy by - RN
14835-6 Spanlsh Iess: DYt 63i, oni o Lo .001 .074 -.010 193}, wakin i
Table 10.—Average composition of feeds.
Nitro-
Lab. Protein.| Ether | Crude [gen free| Water. | Ash.
No. extract.| fibre. |extract.
11504-5 |Rhodes grass hay, D. E. 82. .. .. 5. 1.68| 32.12, 43.07 7.70] 10.49
125089 |Rhodes grass hay, D. E. 83. .. .. 5.67 1.61 32.08 42.30 7.95 10.39
12562 Rhodes grasshay ,............ 7.50 1.47| 31.0 44.05 7.04 8.91
12488 Rhodes grasshay . ............. 4.44 1.50, 32 13 43 .46 8.10| 10.37
Anrerige i(A) il Sk < A8 a% 5.76 1.56| 31.84| 43.23 7.57| 10.04
14295 Green Spanish moss............ 4.47 2.06| 26.28 41.50| 18.29 7.40
14332 Gray Spanish moss.,........... 3.46 .49 13.04| 72.85 6.85 3.27
14334 Mixed Spanish moss ........... 2.99 .37 26.02| 48.38 7.37| 14.87
14341 French Spanish moss........... 5.40 1.95| 27.98| 53.67 2.51 8.49
14555 Spanish moss. wuss sl de S il 334 2.06| 26.05] 59.28 8.50 371
14835-6 [Spanish moss, D. E. 103........ 4.95 2.40| 27.29 47.48 8.62 9.26
AVETAMEt . s7hs s Snle s B « 7 s 4.10 1.55| 24.45| 53.87 8.19 7.84
14333 Black Spanish moss. ........... 3.85 0.69| 21.21| 38.05 7.90| 28.32
14295 Green Spanish moss. ........... 2.15 0.99| 12.61| 19.92| 60.78 3.55
14341 Fresh Spanish moss. . .......... 2.29 0.83| 11.86| 22.76| 58.66 3.60
14535 Fresh Spanish moss. . .......... 1.50 0.93| 11.72] 26.68| 57.47 1.70
PUTBPHBIRE o 4t o e 30 T o 4 1.98 0.911 12.06! 23.12] 58.98 2.95
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Table 10.—Average composition of feeds.—Continued.
| A Nitro-
Lab. Protein.| Ether | Crude |gen free| Water.| Ash.
No. extract.| fibre. |extract.

994 Boargeash . . 0 i i 5.31 1.37| 42.48| 23.87 7.86| 19.11
13084 Bear grass, dry (yucca glauca).. . 9.03 1.45/ 36.89| 38.98 8.57 5.08
13805 Bear grass (yucca glauca)....... 7.12 1.62| 43.26| 37.43 5.50 5.07
16060 Bear grass (yucca glauca)....... 7.57 2.31| 33.10{ 40.17 5.78| 11.07
14565-6 |Bear grass, D. E. 98 (yucca

IR e L e 6.73 2.02| 38.68/ 37.38 6.75 8.48

AYtage (8) ;5 idi, viv i s 7.14 1.98| 38.33| 38.34 6.01 8.20

13805 Green bear grass. ... oli e o iyin. 2.85 0.81| 21.54| 18.63| 52.94 2.53

16060 Green beargrass. .. /... ...1.. 4.53 1.38| 19.79| 24.02| 43.65 6.63

Aweragh s, 0t LR 4.04 1.09] 20.66| 21.34] 48.29 4.58

19189 Ground cotton burs............ 7.44 2.87| 35.37|" 34.88 8.82| 11.12

15524 Cotton burs from gin........... 8.04 2.15| 33.41| 40.14 9.01 7.25
14223-4 |Cotton burs, seed removed, D.

0hL L S 1 7.69 2.11| 35.17| 38.98 6.41 9.64

14299 Cottonburs................... 11.28 3.20| 31.92| 38.84 7.91 6.85

14303 Cotton burs from bolls. ........ 12.10 4,69 30.21] 35.50 9.43 1489

19190 Ground cotton burs.. .. ........ 8.30 ok 35.72‘ 41.97 6.91 4.59

ANerage. . sk Sl 9.11 2.92| 33.69| 38.30 8.08 7.87

14229 Seed and lint from burrs, 14223 .| 18.56| 16.28 26.28 27.97 4.90 6.01

14301 Leaves, etc.,fron gin........... 9.59 1.66] 15.68 42.66 7.61] 22.80

Table 11.—Composition excrement.
Nitro-
Lab. Protein.| Ether | Crude |gen free Water. | Ash.
No. extract.| fibre. |extract.
12559 Sheep No. 1, D. E. 8.22 2.30| 22.49| 42.02 6.04 18.93
12560 Sheep No. 2, D. E. 7.35 1.92| ' 25.24| 42.30 6.46/ 16.73
12707 Sheep No. 2, D. E. 8.69 3.02| 42.83| 28.18 6.35 10.93
12708 Sheep No. 3, D. E. 9.66 3.22{ 44.21| 25.30 6.03| 11.58
12718 Sheep No. 2, D. E. 6.66 1.94| 30.34| 45.27 5.52| - 10.27
12719 Sheep No. 3, D. E. 7.07 1.50, 31.86/ 43.90 6.16 9.51
12724 Sheep No. 2, D. E. 6.69 1.93| 29.50, 45.06 5.99/ 10.83
12725 Sheep No. 3, D. E. 6.69 1.49| 31.25| 43.88 6.91 9.78
12921 Sheep No. 1, D. E. 9.72 3.62| 24.67, 30.84 6.31] 24.84
12922 Sheep No. 2, D. E. 8.19 3.65| 26.90/ 29.06 5.54| 26.66
12954 Sheep No. 2, D. E. 8.44 2.13| 47.09] 27.03 6.81 8.50
12955 Sheep No. 3, D. E. 9.00 1.84 46.18 28.58 6.64 7.76
12967 Sheep No. 2, D. E. 17325 1.63| 40.47| 26.56 7.03 6.56
12968 Sheep No. 3, D. E. 15.22 1.49| 40.73| 27.74 7.90 8.92
12978 Sheep No. 2, D. E. 6.78 1.08/ 60.06] 20.78 6.50 4.83
12979 Sheep No. 3, D. E. 7.03 .98| 60.58| 19.79 6.67 4.95
13194 Sheep No. 2, D. E. 6.16 1.19| 50.18| 24.7 7.70/ 10.70
13195 Sheep No. 3, D. E. 5013 0.83| 44.34| 26.25 6.16| 17.29
13211 Sheep No. 2, D. E. ¢ 8.35 2.03| 48.18/ 25.70 7.24 8.50
13212 Sheep No. 3, D. E. 8.63 1.85| 47.51| 26.98 6.84 8.19
14036 Sheep No. 2, D. E. 8.70 2.99| 46.54| 26.48 3.86| 11.43
14037 Sheer No. 3, D. E. 9.77 3.40| 45.36/ 25.34 3.87| .12.26
14188 Sheep No. 2, D. E. ¢ 7.99 2.95| 40.38| 30.40 5.89| 12.39
14189 Sheep No.3,D. E. 94.......... 10.13 2.60| 40.10| 27.22 5.86/ 14.09
14125 Sheep No. 2, D.E. 95.......... 9.55 2.17] 48.03| 25.90 .28 T 27
14226 Sheep No. 3, D. E. ¢ g 2.24| 48.16| 24.40 7.43 7.89
14285 Sheep No. 2, D. E. 2.09| 45.38| 23.96 6.64 11.36
14286 Sheep No. 3, D. E. 2.29] - 41.87] 23.35 6.72| 12.50
14306 Sheep No. 2, D. E. 2.83| 45.06| 25.70 5.98| 11.77
14307 Sheer No. 3, D. E. ¢ 2.45| 45.27| 25.62 6.24| 11.10
14567 Sheep No. 2, D. E. 6.38| 34.07| 30.94 6.36/ 12.40
14568 Sheep No. 3, D. E. 6.70| 37.08 31.03 5.67! 10.50
14586 Sheer No. 2, D. E. .86/ 31.46| 45.16 7.48 s
14587 Sheep No. 3, D. E. .76 25.77| 48.89 9.95 6.65
14716 Sheep No. 2, D. E. 5.14| 22.58| 31.26 6.20| 14.05
14717 Sheep No. 3, D. E. 4.4 22.64| 31.20 6.22| 15.23
14779 Sheep No. 2, D. E. .59 27.65| 30.49| 6.28 5.49
14780 Sheer No. 3, D. E. .62 27.58| 49.42| 8.33 4.46
14799 Sheep No. 2, D. E. 2.56| 35.11| 29.73| 7.23| 14.94
14800 Sheep No. 3, D. E. 2.10/ 36.54 30.84\ 6.261 15.37
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Table 11.—Composition excrement —continued.

5 Nitro-
Protein.| Ether | Crude [gen free| Water.| Ash.

extract.| fibre. |extract.
Sheep No.2,D. E. 103......... 13.44 2.65] 25.00[ 39.52 7.33| 11.66
Sheep No. 3, D. E. 103......... * 14.00 2.81| 25.10 7.52( 12.04
Sheep No.2,D. E. 104......... 9.02 1.00{ 28.11| 51.51 5.11 5.21
Sheep No. 3, D. E. 104......... 8.93 79| 28.11| 52.19 5.25 4.18
Sheep No. 1, D.E.83.......... 5.58 1.35 32.91| 44.08 6.30 9.83
Sheep No. 2, D. E. 83.......... 5.21 1.34| 34.97| 42.81 8.51 9.16
Sheep No. 2, D.E. 86, ... .. 5.57 2.64| 30.94| 46.43 6.68 7.74
Sheep No. 3, D.E.85.......... 5.35 2.66| 31.91| 46.20 6.45 7.43
Sheep No. 2, D. E. 86.......... 5.44 2.45| 32.78| 45.73 6.38 7.22
Sheep No. 3, D. E. 86.......... 4.72 2.33| 32.58| 46.06 7.26 7.05
Sheep No.2, D.E. 87.......... 6.06 1.63| 16.39( 27.78 4.52| 43.62
Sheep No. 2, D.E. 90.......... 5.18 0.75| 65.66| 19.29 6.42 2.70
Sheep No. 2, D.E. 91.......... 3.85 0.86| 39.17| 29.38 7.51| 19.23
Sheep No. 3, D. E.91.......... 5.22 1.14] 31.68/ 33.38 7.49| 21.09
Sheep No. 2, D. E.92.......... 8.85 1.14| 44.52| 33.00 6.74 5.75

Table 12.—Residues.

Nitro-
Protein.| Ether | Crude |gen free| Water. | Ash.
extract.| fibre. [extract.

Sheep No. 3, D.E. 93.......... 9,91 1.39] 38.14/ 38.59 5.04 6.93
Sheep No. 3, D.E. 94.......... 8.80 1.70| 45.57( 35.10 5.33 6.50
Sheer No.2,D. E. 95.......... 715 1.82| 36.69| 36.09 8.18| 10.07
Sheep No. 3, D. E. 95.......... 7.38 1.96] 35.98| 37.13 8.25 9.30
Sheep No. 2, D. E. 96 (peanut

R i 52.19 9.24 4.88| 20.61 7.47 5.59
Sheep No. 2, D. E. 96 (alfalfa).. .| 34.40 (s D4 (R O 5.59 8.05
Sheep No. 3, D. E. 96 (peanut

T D e 62.62 9.49 5.00] 19.98 .71 5.14
Sheep No. 3, D. E. 96 (alfalfa)., .| 13.13 6.08| 17.83| 29.15 7.48 6.33
Sheep No. 3, D. E. 97.......... 9.26 1.05| 43.38| 33.04 6.25 7.02
Sheep No. 1, D.E.98........... 6.02 2.05| 37.73| 40.30 8.27 5.63
Sheep No. 2, D.E. 98.......... 7.81 2.37| 36.75| 39.69 7.29 6.09
Sheep No. 2, D.E.99.......... 2.36 .38| 35.12| 52.08 8.52 1.54
Sheep No. 1,D. E. 99.......... 247 43| 34.73| 48.27| 11.84 1.96
Sheep No. 3, D. E. 100......... 10.75 25( 21.17| 56.47 7.71 3.65
Sheep No. 4, D. E. 100......... 10.51 37| 21.54| 56.70 7.51 3.37
Sheep No.1,D. E. 101......... 4.28 49| 33.14| 49.33 9.98 2.78
Sheep No.2,D. E. 101......... 6.21 1.06| 31.17[ 48.60 8.74 4.22
Sheep No. 1, D.E. 102......... 4.96 1.52| 34.04| 44.41 7.73 7.34
Sheep No.2,D. E. 102......... 6.67 1.56| 41.89| 32.79 8.22 8.87
Sheep No. 1, D. E. 103......... 16.69 2.67| 26.09| 34.94| 10.02 9.59
Sheep No.2,D. E. 103......... 15.93 3.09| 26.87| 34.66 8.39| 11.06
Sheep No. 2, D. E. 104......... 3.40 1.52] 29.46| 55.19 8.02| 2.41
Sheep No. 1, D. E. 104......... 3.06 42| 30.14| 53.93 9.66 2.79
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Table 13.—Nutrients fed, digested and excreted, in grams per period.

Nitro-
Drotein. | Ether Crude | gen free | Ash.
extract. fiber. | extract.
Dlgestlon Period No. 83 With

Rhodes Grass Hay.

Sheep No. 1—
Fed 5600 gms. No. 12508-9. . .............. 317.52 90.16| 1796.48| 2368.80| 281.84
Residue 3009 gms. No. 12539............... 166.40 40.62| 990.26( 1326.37( 295.77
B OEE IR eor ot Tyt s Wil 3 SO b o v ooty s 151.12 49.54| 806.22| 1042.43| 286.07
Fxcreted 901.8 gms. No. 12559. ............ 74.13 20.74| 202.81| 378.94| 170.71
TR A e i SR LS N A e B 76.99 28.80| 603.41| 663.49| 115.36
Percentage digested. ...................... 50.95 58.13 74.97 7327 40.34

Sheep No. 2—
Total fed 5600 gMS, c. . . cocvnnevnuenn. e 8 8 L 90.16| 1796.48| 2368.80( 581.84
Residue 164 gms. No. 12540............ e 8.54 2.20 57.35 70.21 15.02
RSO o 0 ot e s Daklals S e .| 308.98 87.96| 1739.13| 2298.59| 566.82
Excreted 2426.7 gms. No. 12560, .. ... .| 178.36 46.59| 612.50 1026.49| 405.99
D Ie SECH TS A Tl s e B 130.62 41.37| 1130.01| 1272.10| 160.83
Percentage digested. . ............coiin. 42.29 47.04 64.98 55.36 28.37
Average percentage Rhodes grass hay

mgeated L O S e e s 46.62 52.59 69.98 64.32 34.36

Digestion Period No. 84 With
Alfalfa Hay.
Sheep No. 2—

Fed 4200 gms alfalfa hay, No. 12601-2. .| 508.62 71.40| 1425.06| 1617.00| 301.98
Residue 15 gms. No.—discarded. . . .. 5 1.82 45 5.09 e 1.08

506.80 71.75| 1419.97| 1611.23| 300.90
151.72 52.73| 747.71| 492.02| 190.84

Eat
Excreted 1746 gms. No. 12707

e BestRaL e e o L O e B A 355.08 18.42| 672.26| 1119.21| 110.06

Percentage digested. ... .00 i oo i 70.06] 25.89| 47.34] 69.47| 36.58
Sheep No. 3—

Total fed 4200 @Y0B. o+ .o - v oo s ......| 508.62/ 71.40| 1425.06| 1617.00| 301.98

1.33 .19 3.73 4.23 .79

507.29 71.21| 1421.33| 1612.77| 301.19
148.67 49.56] 680.39| 389.37| 178.21

Residue 11 gms. No. —discarded. .

FHERtad . L e e S S s 358.62 21.65| 740.94| 1223.40, 122.98
Percentage digested. . ;o v iie oo sivioie s iRali 70.70 30.40 52.14 75.89 40.84
Average percentage alfalfa hay digested...... 70.38 28.15 49.74 72.68 38.71
Digestion Period No. 84 With
Sheep No. 2—
Fed 4200 gms. alfalfa No. 12601-2. ......... 508.62 71.40| 1425.06| 1617.00| 301.98

Residue 15 gms 1.82 .25 5.09 579 1.08

B T o e S ne e i B v e e o ey 506.80 71.75| 1419.97| 1611.23| 300.90
Excreted 1746 gms. No. 12707. R (R 5 52.73| 747.71| 492.02| 190.84

DG E L el oL F PR B e A Y T N 355.08 18.42| 672.26/ 1119.21| 110.06
Percentage digested. .......... .o conian. 70.06| -25.89 47.34 69.47 36.58
Sheep No. 3—
SO AL Te A B0~ T Bl R R e et 508.62 71.40| 1425.06| 1617.00| 301.98
BREstdae Il pma TR P L O Lo 1.33 .19 3.73 4.23 .79
Bt e 1530 ams. No. 12708110t ieaay 1628 'eae: 3| 'Sa0E7 1%a
O b 3 e o e S Bl o 0 s 358.62 21.65| 740.94| 1223.40| 122.98
Percentage digested. ... ..o fhc it i, o 70.70 30.40 52.14 75.89 40.84

Average percentage alfalfa hay digested... ... 70.38 28.15 49.74 72.68 38.71
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.
Nitro-
Protein. | Ether Crude | gen free| Ash.
extract. | fiber. | extract.
Digestion Period No. 85 With Prairie Hay.
Sheep No. 2—
Fed 4200 gms. No. 12716-7. . 223 .02 88.20| 1372.14| 1927.80, 296.10
Residue 961 gms. No. 12722. 53.53 25.37| 297.33| 446.19 74.38
Eaten, o AERomes AT 0 169.49 62.83| 1074.81| 1481.61| 221.72
Excreted 1822.3 gms. No. 12718. 121.37 35.35| 552.89 824.96| 187.15
Bgeated, o B ey e e 48.12 27.48| 521.92) 656.65 34.57
Percentage digested. ........... .. o0 28.38 43.73 48.59 44.34 15.59
Sheep No. 3—
FORl 0@ A0 gme. o o s e T | 223.02 88.20| 1372.14| 1927.10, 296.10
Residue 936 gms. No. 12723. - 50.08 24.90, 298.68| 432.40 69.54
................................... | 172.94 63.30| 1073.46| 1495.40, 226.56
Excreted Wiepms. No. 12719, . ... ..ot | 142.53 30.24| 642.30| 884.92| 191.72
Elipeated ol e e L L | 30.41| * 33.06| 431.16/ 610.48 34.84
Percentage digested from prairie hay........ } 17.59 R A 40.18 40.83 15.38
Average percentage prairie hay digested. . . .. : 22.99 47.98 44 .39 42.59 15.49
Average percentage digested, D. E. 86....... | 32.67 50.37 48.02 45.93 18.04
Average, B85-80 Ll i o b e s [£ =2 =83 49.18 46.21 44.26 16.77
Digestion Period No. 86 With Prairie Hay. |
Sheep No. 2— |
Fed 5600 gms. No. 12716-7. . .............. | 297.36| 117.60| 1829.52| 2570.40| 394.80
Residue 1912 gms. No. 12728............... | 104.01 46.84| 626.76) 874.36| 138.05
................................... 193.35 70.76| 1202.76| 1696.04 256.75
Excreted 18940 gms. No. 12724............. 126.71 36.55| 558.73| 853.44| 205.12
Bl tedi s e e R g e 66.64| 34.21) 644.03| 842.60 50.63
Percentage digested. . ...~ ................ 34.21 48.35 53.58 49.68 19.72
Sheep No. 3—
diatal Ted G600 gmELy v Lt G Y L AR 297.36| 117.60| 182.52| 2570.40| 394.80
Residue 2693 gms. No. 12729............... ; 127.11 62.75| 877.38| 1240.40| 189.86
................................... 1 170.25 54.85| 952.14| 1330.00{ 204.94
Excreted 17627 gmy, No., 12725 .c. ... | 117.27 26.11| 547.72| 769.08| 171.41
ENgRRted: iy viuw s G305 Vo she abel s ez 5% £ bt v s | 52.99] 28.74| 404.42| 560.92 33.53
Pereentage digested: " - .. 5 00T 31.13 52.39 42.46 42.17 16.36
Average percentage prairie hay digested. . . . . 32.67 50.37 48.02 45.93 18.04
Digestion Period No. 87 With Peanut Hay.
Sheep No. 1— ‘
Fed 4200 gms. No. 12919-20................ | 400.68 111.72| 900.06| 1927.38| 569.94
Residue 402 gms. No. 12923................ 24.36 6.55 65.89] 111.68| 175.35
................................... 376.32| 105.17| 834.17| 1815.70, 394.59
hxcreted 1309.5 gms. No. 12921............ 127.28 47.40| 323.05| 403.85| 325.28
5T T A S T o A o S 249.04 57.77| 511.12| 1411.85 69.31
Percentage digested. . ..................... 66.17 54.97 61.27 77.79 17:57
Sheep No. 2— >
Total fed 4200 MS. .. . v oo v v v nn e i 400.68| 111.72| 900.06| 1927.38| 569.94
) RSORS00 BTl s O s Py G IRt (i Wi Al
Excreted 1570.3 gms. No. 12922......... ... | 128.61 57.36| 422.41| 456.33| 418.64
D I T R et R e U {5975 107 54.36| 477.65| 1471.05| 151.30
Eercontage digested . mi e e ‘ 67.91 48.67 53.07 76.33 26.55
Average percentage peanut hay digested. . . .. 1 67.04 51.82 &7 17 77.06! 22.06
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Table 13.— Nutrients fed, digested and excreted, in grams per period.—Continued.

1 Nitro-
Protein.| Ether | Crude | gen free Ash.
extract. J fiber. extract.
!
Digestion Period No. 88 With !
Alfalfa Hay. |
Sheep No. 2— |
Fed 4200 gms. No. 12952-3................ 477 .96 63.84| 1632.12| 1431.78| 322.98
Residue 11 gms. No. 952-3................. 1.25 0. 17} 127 SaTD 0.85
................................... 476.71 63.67| 1627.85| 1428.03| 322.13
Excreted 2083.1 gms. No. 12954, ........... 175.81 44 .37 980.93| 563.06/ 177.06
P TR O e R R S U SN A 300.90 19.30, 646.92| 864.97| 145.07
Percentage digested. ......... s p "« 63.12| 30.31] 39.74| 60.57| 45.03
Sheep No. 3—
T T B I S e IR R . 477.96 63.84| 1632.12| 1431.78| 322.98
e e s et eh e e e S lan e i et ) Buee SO M TR DB e e S S BV
Excreted 2083.3 gms. No. 12955, . .......... 187.50 38.33| 962.07| 595.41| 161.66
TR i e S g e A e A e e 290.46 25.51| 670.05| 836.37| 161.32
Percentage digested. .. ............... ... .. 60.77 39.96 41.05 58.41 49.95
Average percentage alfalfa hay digested...... 61.95 35.14 40.40 59.49 47.49
Digestion Period No. 89 With
Alfalfa Hay and Cold Pressed Cottonseed
From Burned Seed.
Sheep No. 2—
Fed 2100 gms. alfalfa hay No. 12952-3...... 238.98 31.92| 816.06| 715.89| 161.49
2100 gms. cold pressed cottonseed No.
e N O e e 502.53| 382.20| 498.12| 494.34 99.77
R R T e S S O e S o 741.51| 414.12| 1314.18| 1210.23| 261.24
Excreted 1567.6 gms. No. 12967............ 278.25 25.55| 634.41| 416.35| 102.83
L e R e s e B e 0 B, 463.26| 388.57 679.77| 793.88| 158.41
Digested from alfalfa...................... 153.83 12.44| 389.51| 447.93 79.95
Digested from cold pressed cottonseed. ... ... 309.43; 376.13| 290.26; 345.95 78.46
Percentage digested. . ..................... 61.58 98.41 58.27 69.99 78.66
Sheep No. 3—
< B T e ot e e e b ST A M B I AT L 741.51| 414.12| 1314.18] 1210.23| - 261.24
Excreted 21981 gms. No. 12968, ............ 334.55 32.75| 895.29! 565.79] 196.07
p DT e B A AN S SR T RS e 406.96| 381.37 418.89| 644.44 65.17
Digested from alfalfa...................... 153.83 12.44| 389.51| 447.93] 79.95
Digested from cold pressed cottonseed....... 253.13| 368.93 29.38] 196.51 0
Percentage digested from cold pressed cotton -
£V e T A e T e e 50.31 96.52 5.90 39.76 0
Average percentage cold pressed cottonseed
i 55.98 97.47 32.09 54.88 39.33

e ted® R o el S
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23
Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.
: Nitro-
Protein.| Ether Crude | gen free Ash.
extract. | fiber. extract.
Digestion Period No. 90 With
Peanut Hulls and Alfalfa Hay.
Sheep No. 2—
Fed 2100 gms. Peanut hulls No. 12976-7. .. .. 157.08 34.86| 1202.04| 491.61 63.63
2100 gms. alfalfa No. 12952-3. ........ 238.98 31.92| 816.06| 715.89| 161.49
Tatalied 4200 Bmisl pe s CAm ULes s iy it 396.06 66.78| 2018.10| 1207.50| 275.12
Residue 101 gm° "No. 13200 peanut hulls. . 5.23 0.76 66.32 19.48 2.73
................................... 390.83 66.02| 1961.78| 1188.02| 222.39
Excreted 23771 g, NoL 12078 Liv .\ ians 161.17 25.67| 1426.97| 493.96] 114.81
Pigeated U it s BB Lo b 4 S ' 229.66 40.35| 524.81| 694.06/ 107.58
Digcated fromm alfalfa s b il s vietotn s 153.83 12.44| 389.51| 447.93 79.95
Digested from peanut s - A e 75.83 27.91| 135.30| 246.13 27.63
Percentage digested .ios cores i s v vl cn o 49.94 81.85 11.92 66.14 45.34
Percentage digested from peanut hulls eaten..| 151.85 34.10| 1135.72| 372.13 60.93
Sheep No. 3—

‘Potal fed A200@mshiliel . 100 100 0 s .l 396.06 66.78| 2018.10| 1207.50| 225.12
Excreted 2620.8 gms. No. 12979............ 184.24 ‘25468] 1587.68| 518.66| 129.73
Egeated . o R SRRty L Y ek el el 211.82 41.10 430.42 688.84 93.39
Digested from alfalfa.. . . .............. .00 153.83 12.44| 384.51| 447.93 79.93
Digested from peanut hulls................. 57.99 28.66 40.91] 240.91 15.44
Percentage digested. ...................... 36.92 82.21 3.40 49.00 24.27
Average percentage peanut hulls digested. . .. 43.43 82.03 7.66 57.57 34.81

Digestion Period No. 91 With

Rice Hulls and Alfalfa Hay.
Sheep No. 2—
Fed 2100 gms. rice hulls No. 13192-3.., ...... 62.37 13.23| 850.08| 600.60| 408.87
2100 gms. alfalfa No. 12952-3.......... 238.98 31.92| 816.06| 715.89| 161.49
fFotalfed 42000@mEiy < 200 <o e L SR © 301.35 45.15| 1666.14| 1316.49 570 36
Residue 40 gms. alfalfa No. 12952-3......... 4.55 .60 15.54 13.64 08
1281 gms. rice hulls No. 13196. .. ... 49.32 11.02) 501.77, 376.36 246 34
Total I e L e TSR S S el e 53.87 11.62| 517.31| 390.00| 249.42
................................... 247.48 33.53| 1148.83| 926.49| 320.94
Excreted 1522.6 gms. No. 13194 ............ 93.79 18.12|  764.04| 376.08| 162.92
TR s i vy w8 sk by LR A Ry 0 153.69 15.41| 384.79| 550.41| 158.02
Digested Grom allalle. . .. ... 0 oocdiir e 151.37|1 12.21] 382.09| 439.40 78.43
Digested from rice hulls.................... 2.34 3.20 2.70, 111.01 79.59
Percentage digested from rice hulls.......... 17.78 1.00 0.8 49 .51 48.98
R TR A e o 5 T R e Sy i W 234.43 31.32| 800.52| 2702.25| 158.41
RACeDUIS Caten: oo st s o S e e 13.05 2.21| 348.31| 1224.24| 162.53
Sheep No. 3—

G R TR e et L SRR ST 301.35 45.15| 1666.14| 1316.49| 570.36
Residue 47 gms. No. 13197 rice hulls. . ...... 2.45 .54 14.89 15.69 9.91
................................... 298.90 44.61| 1651.25| 1300.80 60.45
Excreted 2979.5-gms. No. 13196: » v oo v s 2t 152.85 24.73| 1321.11| 782.12] 515.16
tg - U SRR T R S O e S ERp 146.05 19.88| 330.14| 518.68 45.29
Digested from alfalfa: ...’ . oo viinbn o 153.83 12.44| 389.51| 447.93 99.95
Digested from rice hulls.................... 0 7.44 0 70.75 0
Percentage digested from rice hulls. . ........ 0 58.66 0 12.09| 0
Average percentage rice hulls digested. ... ... 8.89 79.33 0.40 30.80 24 .49
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.

; Nitro-
Protein. | Ether Crude | gen free Ash.
extract. | fiber. | extract.

Digestion Period No. 92 With

Alfalfa Hay.

Sheep No. 2—
Fed 4200 gms No. 12952-3 ..oo| 477.96 63.84| 1632.12| 1431.78| 332.98
Excreted 20650 gms. No. 13211............. 172.43 41.92| 994.92| 530.70| 175.52
Lo pn R R e N S I SN S o el Rt b 305.53 21.92| 637.20{ 901.08| 147.46
Percentage digested. . ..................... 63.92! 34.34 39.04 62.94 45.66

Sheep No. 3—
Total fed LA77.96 63.84| 1632.12| 1431.78| 322.98
Excreted 1680.6 gms. No. 13212 ... 145.04 31.09| 798.45| 453.43| 137.64
igetteds @ ia Sl S e e e 332.92 32.75| 833.67| 978.35| 185.34
Percentage digested. .. ... .o opmimr s 69.15 51.30 51.08 68.33 57.39
Average percentage alfalfa dlgestcd : 66.79 42 .82 45.06 65.64 51.53
Average of Periods 88 and 92............... 64 .37 38.98 47.73 62.57 49.51
Digestion Period No. 93 With Alfalfa Hay.

Sheep No. 2—
Fed 4200 gms. No. 14034-5. 539.7 68.5 | 1445.6 | 1558.6 334.7

..................... 539.7 68.5 | 1445.6 | 1558.6 334.7

E'(creted 1636 gms. No. 14036 142.3 48.9 761.4 433.2 187.0
BRREtEd. Lo, S L b e S s 397 .4 19.6 684.2 | 1125.4 147.7
Percentage digested from alfalfa............ 73.63 28.61 47.33 72.21 44.13

Sheep No. 3—
Eotal fed 4200, - ool Tn s L e 539.7 68.5 | 1445.6 | 1558.6 334.7
Residue 1257 gms. No. 14195............... 124.6 17.5 479 .4 485.1 87.1
T T e e R T 415.1 51.0 966.2 | 1073.5 247.6
hxcreted 1326 gms. No. 140: 129.5 45.1 601.5 336.0 162.6
T T L b s e S A RS 285.6 5.9 364.7 737.5 85.0
Percentage digésted. ;. v. b, ovn i 68.80 11.57 37 7D 68.70 34.33
Average percentage alfalfa, Period 93. . 5 T1.22 20.09 42.54 70.45 39.23
Average percentage alfalfa digested Period 97 70.64 32.18 44.88 70.98 39.87

Average percentage alfalfa hay digested, 93

A T e R ) N 70.93 26.14 43.71 70.72 39.55
Dlgestlon Period No. 94 With
Rice Bran and Alfalfa.
Sheep No. 2—
Fed 2100 gms. rice bran No. 14186-7........ 284.6 282.2 264.2 962.8 161.5
2100 gms. alfalfa No. 14034-5.......... 269.9 34.3 722.8 779.3 167.4
155 o U e e T et e R R e e 554.5 316.5 987.0 | 1732.1 328.9
Excreted 1606.9 gms. No. 14188. . .......... 128.4 47.4 648.9 488.5 199.1
Elpesho TS I By ol AT B L e s 426.1 269.1 338.1 | 1243.6 129.8
Pigested from alfalfa. . .., Ji5as saidsicana 191.4 9.0 315.9 517 g § 66.2
Digested from rice bran. ..\, L it iR e - 234.7 260.1 22.2 692.5 63.6
Percentage digested from rice bran.......... 82.47 92.17 8.40 72.68 39.38
Sheep No. 3—
Ental fed o no . e S i L T A 554.5 316.5 987.0 | 1732.1 328.9
Excreted 1698.5 gms. No. 14189............ 172.1 44 .2 681.1 462.3 239.3
13N e LS e R D S SR 382.4 272.3 305.9 | 1269.8 89.6
Digested from alfalfa...................... 191.4 9.0 315.9 551.1 66.2
Wigested fromy Fice Dran. . o 5 o pa e as s iasg 191.0 263.3 10.0 718.7 230
Percentage digested. . .......c.cicacvinnes 67.11 93.30 0 75.43 14.49
Average percentage rice bran digested. . ... .. 74.79 92.74 4.20 74.06 26.94
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.
Al Nitro-
Protein. | Ether Crude | gen free | Ash.
extract. | fiber. [ extract.
Digestion Period No. 95*With
Cotton Burs and Alfalfa.
Sheep No. 2—
Fed 2100 gms. burs No. 14223-4......... e 1615 44 .3 738.6 818.6 202.4
2100 gms. alfalfa No. 14034-5.......... 269.9 34.3 722.8 779.3 167.4
Totul et o, s vis B B s o ve e a5 sisle i o0 431.4 78.6 | 1461.4 | 1597.9 369.8
Excreted 1827.4 gms. No. 14225............ 174.5 39.7 877.7 473.3 132.9
LY e S e S 256.9 38.9 583.7 | 1124.6 226.9
Digested from alfalfa...................... 191.4 9.0 315.9 551.1 66.2
Digested from cotton burs.................. 65.5 29.9 267.8 573.5 170.7
Percentage digested from cotton burs........ 40.56 67.49 36.76 70.06 84.34
Sheep No. 3—
s A L I P L 431.4 78.6 | 1461.4 | 1597.9 369.8
Residue 1054 gms. No. 14290 (cotton burs).. . 778 20.7 379.2 391.4 98.0
T T B R 353.6 57.9 | 1082.2 | 1206.5 271.8
Execreted 1509.5 gms. No. 14226. .......... 149 .4 33.8 727.0 368.3 118.8
T A T S R S 204.2 24.1 355.2 838.2 153.0
Digested from alfalfa. ..................... 191.4 9.0 315.9 551.1 66.2
Eaten from cotton burs.........ceevvvevnnen 8.37 23.6 359.4 427.2 104 .4
Digested from cotton burs.................. 12.8 15.1 39.3 287.1 86.8
Percentage digested from cotton burs..... .. 15.29 63.98 10.93 67.21 83.14
Average percentage cotton burs digested . ... 27.93 65.74 23.60 68.64 83.74
Digestion Period No. 96 With
Peanut Meal and Alfalfa Hay.
Sheep No. 2—
Fed 2100 gms. peanut meal No. 142834, . ... 1138.8 209.4 105.2 434.9 101.2
2100 gms. alfalfa No. 14034-5.......... 269.9 34.3 722.8 779.3 167.4
g1 7 T S e O SRR W7 243.7 828.0 | 1214.2 268.6
Residue 105 gms. No. 14034-5 1.3 0.2 3.6 3.9 0.8
Alfalfa eaten . 6| = 34.1 719.2 775 .4 166.6
Total eaten. . 4| .243.5 824.4 | 1210.3 267.8
Excreted 1290.5 gms. No. 14285 ........... 136.4 27.0 585.6 309.2 146.6
B M R R Sl SN N 1271.0 216.5 238.8 901.1 121.2
Digested from alfalfa.........0c.c00vuvnen 190.5 8.9 314 .4 548 .4 65.9
Digested from peanutmeal................. 1080.5 | .207.6 75.6 352.1 55.3
Percentage digested from peanut meal....... 94 .88 99.14 0 81.10 54.64
Sheep No. 3—
POADTEH . v stv o 70 8y aalsiv s di v ey s o R 1408.7 243.7 828.0 | 1214.2 268.6
Residue 6 gms. No. 14034.5 ,.............. i 0.1 24 e 0.5
Alfalfa COEeRE T o M e e B AL, 269.2 34.2 720.2 T K | 166,9
................................... 1408.0 243.6 825.9 | 1212.0 268.1
Excreted 1115.1 gms. No. 14286............ 147 .4 25.5 466.9 260.4 140.0
R R SR P T RN G U ST 1260.6 218.1 359.0 951.6 128.1
Digested from alfalfa...................... 190.9 9.0 315.0 549.6 66.0
Digested from peanut meal.,............... 1069.7 209.1 44.0 402.0 62.1
Percentage digested from peanut meal....... 93.93 99.86 41.82 92.43 61.36
Average percentage peanut meal digested: ... 94.41 99.50 20.91 86.77 58.00
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.

Nitro-
Protein. | Ether Crude | gen free Ash.
extract. | fiber. | extract.
.
Digestion Period No. 97 With Alfalfa Hay.
Sheep No. 2—
Fed 4200 gms. alfalfa No. 14034-5.......... 539.7 68.5 | 1445- 1558.6 334.7
Excreted 1742.0 gms. No. 14302............ 150:9 49.3 784.9 447.7 205.0
Digested s, ik iy 2 Tonsoe ol s 3 v i 388.8 19.2 660.7 | 1110.9 129.7
Percentage digested from alfalfa............ 72.04 28.05 45.70 71.28 38.75
Sheep No. 3—
ORIIEOA . v vl e b e e e T 239.7 8.0 | 1445.6 | 1558.6 334.7
Residue 19. gms. No. 14322.,............. 1.8 2 8.5 .25 1:3
Y . 2t oy 05 Gom i b s i xS 537.9 68.3 | 1437.1 | 1552.1 333.4
Excreted 1776.0 gms. No. 14307 ........... 165.5 43.5 804.0 45.50[ 197.1
T A S e e A A et 372.4 24.8 633.1 | 1097.1 1388
Percentage digested from alfalfa............ 69.23 36.31 44.05 70.63 40.88
Average percentage alfalfa digested.......... 70.64 32.18 44.88 70.98 39.87
Digestion Period No. 98 With Bear Grass.
Sheep No. 1—
‘Fed 4200 gms. No. 14565-6. . .............. 286.7 84.8 | 1622.9 | 1570.0 356.2
Residue 2660 gms. No. 14579............... 16.01 54.5 | 1003.6 107.20| 149.8
................................... 122.6 30.3 619.3 498.0 206.4
Excreted 546.9 gms. No. 14067............. 53.9 34.9 186.3 169.2 67.8
e T S e RN S S R e 68.7 —4.6 433.0 328.8 138.6
Percentage digested from bear grass......... 560.4 0 69.91 66.02 67.15
Sheep No. 2—
P NI 282.7 84.8 | 1622.9 | 1570.0 356.2
Residue 2040 gms. No. 14560 .............. 706.2 62.6 970.2 | 1047.8 160.8
................................. 76.5 22.2 652.7 522.2 195.4
Excreted 712.88ms. No. 14568, . . ... .. ...... 64.3 47.7 264.2 221.1 74.8
O] - C Tl e in i a7 ey yiwid el 12,2 —2.55| 388.5 301.1 120.6
Percertage digested from bear grass......... 15.95 0 59.52 57.66 61.72
Average percentage bear grass digested. ..... 36.00 0 64 .72 61.84 6.44
Digestion Period No. 99 With
Ground Corn Cobs.
Sheep No. 1—
Fed 4200 gms. No. 14584-5. . .............. 119.7 13.9 | 1439.3 | 2260.0 80.2
Residue 2760 gms. No. 14708............... 76.5 11.9 958.5 | 1332.2 54.1
................................... 43.2 2.0 480.8 927.8 26.1
Excreted 880.0°mins. Mo, WAS8E. .. . .. cvsin 62.5 7.4 270.6 388.4 66.9
e R B E S S S e R S e g —19.3 —5.4 210.2 539.4 | —40.8
Percentage digested ground corn cobs........ 0 0 43.72 58.14 0
Sheep No. 2—
R A R A A P e Yy miX KT e S 119.7 13.9 | 1439.3 | 2260.0 80.2
Residue 2840.0 gms. No. 14707............. 67.0 10.8 997.4 | 1479.1 43.7
................................... 52.7 31 441.9 780.9 36.5
Excreted 700.8 gms. No. 14587. ............ 56.1 5.3 181.1 343.6 46.7
SRR AL B e e T N L —3.4 —2.2 260.8 437.3 | —10.2
Percentage digested from ground corn cobs. . 0 0 59.00 56.00 0
Average percentage ground corn cobs dlgested 0 (1] 51.36 57.07 0
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.

Nitro-
Protein. | Ether Crude | gen free | Ash.
. extract. | fiber. | extract.
Digestion Period No. 100 With I
Beet Pulp (Dried). \
Sheep No. 3— ‘
Fed 4200 gms. No. 147145, . ..o oo o v oivnas 435.5 8.8 899.0 | 5309.6 130.6
Residue 2405 gms. No. 14732............... 258.5 6.0 509.1 | 1350.1 87.8
D e R e Tl R s )R e R s 177.0 2.8 388.9 951 .5 42.8
Excreted 4649 gms. No, 14716, ... ... Jva.. 96.6 23.9 103.0 145.3 65.3
5B IT(T v (e RSN ¢ <) N SR IS 80.4 | —21.1 283.9 806.2 | —22.5
Percentage digested from beet pulp.......... 45.42 0. 73.02 84.81
Sheep No. 4—
ot ed o s e I L s 435.5 8.8 898.0 | 2309.6 130.6
Residue 2375 gms. No. 14733.. .. ........... 249.6 8.8 511.0 | 1346.6 80.0
i R AR SRR L B A e 185.9 0.0 386.4 963.0 50.6
Excreted 318.6 gms. No. 14717, s 64.5 14.2 72.1 99.4 48.5
121.4 | —14.2 314.3 863.6 2.1
_Percentage digested from beet pulp..........| 65.30 0 81.34) 89.68) 4.15
b‘Average percentage beet pulp dxgeeted ....... ‘ 45.35 0 77.19 87.75 2.08
Digestion Period No. 101 With
Ground Corn Cobs and Cottonseed Meal.
Sheep No. 1—
Fed 2800 gms. cobs No. 147756, ........... 98.8 20.2 911.1 | 1477.8 86.0
1400 gms. cottonseed meal No. 14777-8..| 581.6 84.8 174.7 391.7 70.1
i e Ml RS R R R e 680.4 { 105.0 | 1085.8 | 1869.5 156.1
Residue 380 gms. No. 14791................ 16.3 1.9 125.9 187.5 10.6
L st e T N S 664.1 103.1 959.9 | 1682.0 145.5
Excreted 1601 gms. No. 14779 .............. S - | 9.4 442.7 808.3 87.9
A s D A Ok S A e 512.0 94.7 512.2 873.7 57.6
Digested from corn cobs 14584-5 (2420 gms.) . 0 0 426.0 743.2 0
Digested from cottonseed meal............. 512.0 94.7 91.2 130.5 57.6
Pércentage digested from cottonseed meal. . .. 88.05 10.0 52.20 33.32 82.16
Sheep No. 2—
Y L L R e e o 680.4 105.0 | 1085.8 | 1869.5 156.1
Residue 105 gms. No. 14792.. . ......ccc0vun, ! 5 1.1 32.7 51.0 4.4
................................... 673.9 103.9 | 1053.1 | 1818.5 151.7
Excreted 1728 gms. No. 14780, . iaio v oslse sl 165.7 10.7 476.6 854.0 771
LA A e e SO e N R ST (e 508.2 93.2 576.5 964.5 74.6
Digested from corn cobs 14584-5 (2695 gms.) .| 0 0 474 .4 827.6 0
Digested from cottonseed meal. . ........... | 508.2 | 93.2| 102.1| 136.9 | 74.6
Percentage digested from cottonseed meal.. . . 87.43 10.0 58.44 34.95 10.0
Average percentage cottonseed meal digested. 87.73| 100.00 55.32 34.14 91.08
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‘Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.

Nitro-
Protein. | Ether Crude | gen free | Ash.
extract. | fiber. | extract.
Digestion Period No. 102 With
Soap Weed Root and Cottonseed Meal.
Sheep No. 1—
Fed 2800 gms. soap weed No. 14795-6....... 125.2 29.7 992.3 | 1252.1 159.6
1400 gms. cottonseed meal No. 14797-8..| 598.5 88.2 171.5 362.5 69.7
SORBERO . 1 -sves caren s s isas i o e o e o 4 723.7 117.9 | 1163.8 | 1614.6 229.3
Residue 218 gms. No. 14822 (soap’weed)... .. 10.8 3.3 74.2 96.8 16.0
REOINY ;. o (kR o A e s s v 712.9 114.6 | 1089.6 | 1517.8 213.3
Excreted 1876.5 gms. No. 14799. .. 195.7 48.0 658.8 557.9 280.3
Digested L] 577 2 66.6 430.8 959.9 | —67.0
Digested from cottonseed meal Period 101...| 525.1 88.2 94.9 123.8 63.5
Boap weed ealens L Tt AL . e 6 s es s sjae s sete b pbetel aniaty 01851 -1 11862. 1 I =re v
Phgested.l.., forr LU aw e el e —6.9 | —21.6 335.9 836.1 |—130.5
Percentage digested from’soap weed root..... 0 0 36.58 72.57
Sheep No. 2—
2l R S 72.8 117.9 | 1163.8 | 1614.6 229.3
Residue 155 gms. No. 14833 (root weed). 10.3 2.4 64.9 50.8 13.7
o P R e 71.34| 115.5 | 1098.9 | 1563.8 215.6
Excreted 2011 gms. No. 14800. 178.8 42.2 734.8 620.2 309.1
Digested 534.6 73-3 364.1 943.6 93.5
Digested from cottonseed meal, Period 101..| 525.1 88.2 94.9 123.8 63.5
Soap weed eaten. 351 R e o 927.4 1 1201.3 [, .. 0
Digeated. . i 0o ok i 9.5 | —14.9 269.2 819.8 |—157.0
Percentage digested from soap weed. . 8.27 0 29.03 68.24
Average percentage soap weed digested. . 4.14 0 32.81 70.41
Digestion Period No. 103 With
Cottonseed Meal and Spanish Moss.
Sheep No. 1— 1
Fed 2100 gms. moss No. 14835-6........... 103.9 50.4 573.1 997.1 194 .4
2100 gms. cottonseed meal No. 14837-8..| 858.5 124.7 270.9 585.3 101.9
Potal fadsr. s 3.0 ol i e b2 shbse oo e e Loia 962.4 175.1 844.0 | 1582.4 246.3
Residue 102 gms. No. 14848, 1-3 meal....... 13.9 2.0 4.4 9.5 1.6 8
and 2-3 moss 3.1 0.7 22.2 26.1 8.2
Eaten....... i 945.4 172.4 817.4 | 1546.8 286.5
Excreted 1613 216.8 42.7 403.3 643.9 188.0
Digested. o o0 o s 728.6 129.7 414.1 902.9 98.5
Eaten cottonseed meal. . 844.6 122.7 266.5 575.8 100.3
Digested from cottonseed meal (2066
27 B G A S N Ry e R RN e 741.0 122.7 147 .4 190.4 91.4
Dagested from Spanish moss eaten.......... —12.4 7.0 266.7 712.5 7.18
Spanish moss eaten. ... .... e Mk B s 100.8 49.7 550.9 971.0 186.2
Percentage digested from Spanish moss. . 0 14.08 48 .41 73.38 38.13
Sheep No. 2— ; !
- B SRS R L R S R S .| 962.4 1751 844.0 | 1582.4 296.3
Residue Spanish moss. . . J T 1.8 .8 18.1 20.3 7.8
Residue 80 gms. No. 14849, 1-3 mea et 12.7 2.4 218 27.7 8.8
and 2-3 moss 26.6 gms. cottonseed meal. 10.9 1.6 3.4 7.4 1.3
AR e e e L S e S 949.7 1727 822.5 | 1554.7 287.5
Excreted 1464 gms. No. 14849.............. 205.0 41.1 367.5 564.1 176.3
O T R i e i e i e S L 744.7 131.6 455.0 990.6 111.2
Cottonseed meal eaten.,,.................. 847.6 123.1 26730 577.9 100.6
Digested from cottonseed meal 743.6 123.1 148.0 197.3 91.6
Sparnish moss eaten. ......... 102.1 49.6 555.0 976.8 186.9
Digested from Spanish moss................ 1.1 8.5 319.0 793.3 19.6
Percentage digested. ...............oi a0 1.08 17.13 55.31 81.21 10.49
Average percentage Sparish moss digested. . . .54 15.61 51.86 77.29 24.32

<o
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Table 13.—Nutrients fed, digested and excreted, in grams per period.—Continued.
Nitro-
Protein. | Ether Crude | gen free Ash.
extract. | fiber. | extract.
Digestion Period No. 104 With
Ground Corn Cobs and Acorns.
Sheep No. 1—
Fed 3080 gms. No. 14853-4................ 82.8 11.3 | 1032.7 | 1660.1 64.1
799 gms. acorn kernels No. 14855-6. . ... 41.4 74.4 17.8 588.4 16.9
321 gms. acorns, hulls 14865-66. ............ 13.5 5:3 116.8 150.7 9.1
L aRaRCerl SN A S, 2 RN L S e 2 137.7 91.0 116.73| 2399.2 90.1
Residue 2170 gms. No. 14869 (cobs)......... 66.4 9.1 654.0 | 1170.3 60.5
................................ 71e 3 81.9 573.3 | 1228.9 29.6
Excreted 1295 gms. No. 14857.............. 116.8 12.9 364.0 667.6 67.5
N s B A 1 B, 0 AN e —45.5 69.0 149.3 561.3 | —37.9
Eeround Cobs €aten - T ety b e st 16.4 2.2 378.7 489.8 3.6
Digested from ground cobs. . ............... 0 0 194.5 279.5 0
Vet e R S (L R R 54.9 79.7 134.6 739.1 26.0
Digested from acorns. . .. .................. —45.51 69.0 | —45.2 281.8 | —37.9
Percentage digested. ...................... 0 10.0 0 381.3 0
Sheep No. 2—
L i el et e CR g 137.7 91.0 | 1167.3 | 2399.2 90.1
Residue 1820 gms. No. 14868 (cobs)......... 61.9 22.3 536.1 | 1004.5 43.9
................................... 75.8 63.3 631.2 | 1394.7 46.2
Excreted 1172 goms. No. 14858, . ... v s'v oun 104.7 9.3 335.9 611.7 49.0
P T R D G SN S N PR ot e —28.9 54.0 295.3 783.0 —2.8
Ground cobseaten. ., .. ......cc.cvuuunois 20.9 16.4 496.6 555.6 20.2
Digested from ground cobs. . ............... 0 0 255.0 317.1 0
T e e R G it L S ) 54.9 79.7 134.6 739.1 26.0
Ligested from SeOrns. .. ..o vuesah o s unes —28.9 54.0 30.3 465.9 —2.8
Percentage digested. . ...........co0ivnnnnn 0 67.75 29.94 63.04 0
Average percentage acorns digested. ........ 0 83.88 14.97 50.59 0
SUMMARY

This bulletin contains a discussion of the composition and feeding
value, based on digestibility, of acorns, alfalfa, bear grass, beet pulp,
corn cobs, cotton burs, cottonseed feed, peanut hulls, peanut hay, peanut

meal, rice bran, rice hulls, Rhodes grass, soapweed stem and Spanish
moss. There are two groups of acorns, one of which is high in fat

and the other low in fat.

v
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