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Burrerin No. 282. NovEMBER, 1921.

THE COMPOSITION AND VALUE OF WHEAT BY-PRODUCTS.

BY
~@&. S. FraPs.

The by-products of wheat milling constitute an important group of
feeding stuffs, and this Experiment Station is frequently called upon to
furnish information concerning their composition and feeding value.
War conditions introduced some changes into the names used in Texas
for wheat by-products, making them more definite than those formerly
1sed. '
- There are differences in composition and feeding value between wheat
by-products sold by different mills under the same name, so that a
purchaser cannot always depend upon securing the feeding value that
e expects to get when buying. It is desirable both to manufacturer
‘_'s to purchaser, to limit the variation in the composition of wheat
by-products and other feeds as much as possible. The efforts of the
Division of Feed Control Service have already reduced this trouble to
a great extent, for it is the duty of the Feed Control Service to see
hat feeds do not fall below definite standards, so that a purchaser may
epend upon a given name representing a definite minimum feeding
alue.

MILLING OF WHEAT.

It is our intention to give only a bare outline of the process of mill-
lg. The process varies considerably in different mills, both in the
haracter of the machinery and the different operations. There is also
variation in the different streams of by-products which are combined
ito shorts, screenings, or bran; and even in the same mills, the by-
roducts may be combined in different ways according to the price and
emand for different feeds.

heat as it comes to the miller containg small amounts of dust,
ones, chaff, and seeds other than wheat, such as corn, oats, weeds,
rley, or rye. It may also contain immature grains, and sometimes
lls of mud. The first process is cleaning the wheat. There are used
this process, screenings, special cylinders for barley or weed seeds,
pirators, brushes, dust collectors. - Most of the impurities are either
out or sifted through, or lifted out by air.

The dust and screenings from some of the machines have little value.

e seeds from other machlnes, including the light broken wheat, are
mbined into screenings.

The wheat may be also washed, cleaned, dried, and conditioned. A
per amount of moisture is necessary in milling.

I'he wheat is scoured, and in this process the brush, the crease dirt,

d some of the outer parts of the bran coat are removed as scourings.

is is frequently added to the bran and in many cases is added to

 shorts.

lhe wheat is gradually broken and the middlings (or flour-making

erial) are removed from the bran by five sets of corrugated steel

8. The first pair is coarsely corrugated and set relatively far apart

| the other pairs increase in fineness of corrugations and are closer

U]
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together so that the reduction in size of the middlings is gradua
After each passage through the rolls the stock is sifted and graded, th
break flour being removed. The corrugated rolls gradually break ot
the interior of the grain and after the last pair of break rolls only th
outer covering, or bran, remains. The bran is flattened out so that i
does not pass through the sieves which remove the middlings and flous
Each time after passing between a pair of break rolls, the stream ¢
stock passed to the sifters, where the coarse material is scalped off an
the middlings are graded and sent to the purifiers and to the reductio
rolls. The flour is taken out and sent at once toward the packer. -

After the middlings from the break rollers have been graded I
means of sifters, and purifiers and the flour particles removed,
middlings are reduced to flour by a number of nearly smooth ste
rollers (reduction rolls) varying in distance apart according to th
material to be treated. The number of sets of reduction rollers am
the pressure exerted by them varies with the size of the mill. Th
products vary with the character of the intermediate product which i
passed to the rollers. The rollers tend to flatten out some of the im
purities, and at the same time the middlings are reduced to flou
The flour is sifted out by means of fine silk bolting cloth, and th
residue which fails to pass through is either subjected to further
duction or sent to the by-products according as its character may
may not allow the production of further quantities of flour. Table :
contains analysis of some mill samples. ]

Table 1. Analysis of some mill samples.

Nitrogen
Protein. | Ether | Crude free Water
extract | fiber | extract :

11324 White shorts—tailings from middlings............ 18.13 3.33 3.10, 63.27 9.89
11407 N hite SHOEtE BOMTBEL o ic s o oscie oo ot oot ananiva 16.31 3.09 2.68| 66.70 9.08
11345 Shorts from tail of shorts duster.. 19.94 6.18 6.79| 52.15 9.96
11346 Red dog—goes intoshorts. ..................... 18.00 4.25 3.09 62.01 9.81
11323 Middlings from first and third tailings 19.81 5.33 5.18]  55.96 9.79
e T T e I Y IR N 18.72 3.40] 3.78| 60.34| 10.81
16342 Wheat screenings........ 13.08 2.93 6.71] 65.19 9.25
16349 Ground wheat screenings. . .. 14.48] 3.31 9.34| 56.10f 10.48
16355 Ground and bolted wheat scr 16.46 6.14 10.68| 47.51 9. 55|
11403 Screenings mixed from scourer. . . 16.38] 1.94 3.35| 65.71| 10.18
11341 Screenings from screening separat 14.63! 2.35 6.97| 62.60 10.07
11401 Milling screenings. ............. ... 14.50 3.50 7.08| 62.20, 9.74
11400 Screenings from receiving separator.............. 13.25 2.22 7.55] 45.55 8.20
11402 Dust from milling separator. ................... 16.28 3.38] 17.56| 48.27 8.

11398 Chaff from receiving separator.................. 12.13 2.60| 18.46| 47.89 8.83
11343 Chicken feed from scourer to milling separator. ... 14.50 2.17 4.23( 65.61| 10.93
11314 Screenings from first separator. ................. 16.00 2.49 5.53| 63.06| 10.22
11316 Screenings from second separator................ 15.56 1.95 4.02 65.08 11.16
11315 Dust from fan in first separator. ................ 14.00 3.23| 13.60f 53.98 8.99
11818 Dust from first scourer....... .. .oonuiviiecinn 14.82 3.39| 17.12|  53.09 8.44
11320 Dust from second 8COUTEr..........cvruvevennnn 11.07, 1.97| - 16.38| 58.71 8.65
11342 Dust from screening separator, second cleaning. ... 10.91 1.90| 22.99] 45.56 8.49
11344 Dust from scourers and milling separators. . .....| 12.69 0.24| 13.57| 60.99 9.18
11319 Screenings from second scourings . .............. 15.63 2.48 4 66.67 7.99
11356 Screenings from brush............c.ooviiiiia.. 14.56 3.056 62.70, 11.05
10404 Dok OO OO, ...\« .o oo ot gmis oo ns o 12.05 2.49| 17.43| 56.13 8.63
11365 . Dust from middlings purifier and suction on roller. 8.75 5.13 4.75| 69.45| 10.65
11364 Dust from corn purifier. ..........co0veevanens o - 10.44 2.28| 14.24| 60.82 9.47
11859 Dust from four 800Urers. ........c.cvooievencneis 7.38 1.46) 13.05| 64.35 10.94
11317 Screenings, first scouring. . 5 16.63 2.98 5.35| 62.64 9.83
11321 Bran from bran duster. . 18.50! 3.62| 10.73| 50.87| 9.79
11348 Bran from duster. ... 16.88] 3.85| 11.38] 51.06 9.69)
11360 Bran—fourth break a 15.94 4.11 9.44| 52.80 11.53
11405 Purebran..............i00s. o§ 17,81 3.48| 10.27| 51.92 9.87
11322 Brown shorts from second scalper 0 18.56 5.42 6.40{  55.69 9.86
11406 Brown shorts, fifth break and germ. sl 191 5.50 5.23| 57.37 8.53
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The by-products from wheat milling come from a number of mill
streams and these in turn vary with the size of the mill, and with the
" milling process. Millers do not always combine the same streams into
the same by-products, there being some difference in opinion as to
which by-products should receive certain streams. The result is a
variation in character of the by-products separated. Some of the main
points in the milling where the by-products come off are the trays of
latter purifiers, overtails of secondary purifiers, overtails of bran-duster,
overtails of dresser receiving flattened germ, overtails of last two or
three reduction dressers, exhaust stive from rolls, centrifugal or other
dressers, purifiers, scalpers and graders, deposits in all dust collectors.
In English mills, according to Amos, the by-products are graded by
sifting : broad bran, coarser than 12-mesh; ordinary bran, on 14-mesh;
coarse sharps on 45-mesh; fine sharps, through 45-mesh.

DEFINITIONS OF WHEAT BY-PRODUCTS.

The definitions for wheat by-products given below have been adopted
by the Texas Feed Control Service, as published in Bulletin 268, and
also by the Association of Feed Control Officials of the United States,
with the exception of wheat chops and recleaned wheat screenings.

Wheat Bran is the coarse outer coating of the wheat kernel as sep-
arated from cleaned and scoured wheat in the usual process of com-
mercial milling.

Standard Middlings (Red Shorts or Brown Shorts) consists mostly
of the fine particles of bran and of germ; but very little of the fibrous
offal obtained from the “tail of the mill.” This product must be ob-
tained in the usual commercial process of milling.

Gray Shorts (Gray Middlings or Total Shorts) consists of the fine
particles of the outer bran, the inner or “bee-wing” bran, the germ, and
the offal or fibrous material obtained from the “tail of the mill.” The
product must be obtained in the usual commercial process of flour
milling.

Flour Middlings consists of standard middlings and red dog flour
combined in the proportions obtained in the usual process of milling.

White Shorts or White Middlings consists of a small portion of the
fine bran particles and of the germ and of a large portion of the fibrous
"offal obtained from the “tail of the mill.” This product must be ob-
tained in the usual process of flour milling.

Red Dog Flour consists of a mixture of low-grade flour, fine par-
ticles of bran, and the fibrous offal from the “tail of the mill.”

Wheat Mized Feed (Mill Run Wheat Bran) consists of pure wheat
bran and the gray or total shorts or flour middlings combined in the
proportions obtained in the usual process of commercial milling.

Wheat Bran and Standard Middlings consists of the two commodi-
ties as defined above mixed in the proportions obtained in the usual
process of commercial milling.

Screenings consists of the smaller imperfect grains, weed seeds, and
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other foreign materials, having feeding value, sepafated in cleanin
the grain. :

Scourings consists of such portions of the cuticle, brush, white -‘.-
dust, smut and such other materials as are separated from the gr'v
in the usual commercial process of scouring. 1

Nore.—If to any of the wheat by-product feeds there should be
added screenings or scourings, as defined, either ground or unground,
bolted or unbolted, such brand shall be so registered, labeled and sold
as clearly to indicate this fact. The word “screenings” or “scourings,”
as the case may be, shall appear as a part of the'name or brand anc
shall be printed in type of the same size and face as the remainder of
the brand name. When the word “screenings” appears it is not ne
sary to show also on the labeling the word “scourings.”

Recleaned Wheat Screemings shall consist of the small 1mperfel
grains of wheat after all weed seeds and other foreign materials have
been removed. . it

Wheat Chops is the entire berry of sound wheat, chopped.

STANDARDS FOR WHEAT BY-PRODUCTS.

The Association of Feed Control Officials of the United States has
not adopted any standards for wheat by-products. Standards have
been proposed by a committee of this association, and are under con-
sideration. These are given, together with the Texas standards,
Table 2.

Table 2. Standards for wheat feeds.

Ether
Protein | extract
Wheat bran—Texas. .............. B I e i e S e 14.5 3.0
T R L s e e b B T D A et L e G R R i 15.0 3.5
Brown shorts—proposed Interstate shis 15.5 3:5
(PO T A T B S R RS R S S REOE SR et R 15.0 3.5
Gray shorts—proposed Interstate....................cocooeiniinn. S S CCn 16.0 3.5
Nhiterhorte—Tetas s o R e s e i 14.5 3.0
White shorts—proposed Interstate..................... = 14.5 3.0
Wheat mixed feed—Texas. ...............covnennnn... 5 15.0 3.5
‘Wheat mixed feed—proposed Interstate. .............. NN 15.5 3.5
Standard middlings—proposed Interstate R 16.0 4.5
Flour ‘middlings—proposed Interstate. ... ... .. ... ... coiiiovindveierniiinaises 15.0 3.0
Red Dog Flour—proposed Interstate.................cccovvuin.... L Sk 16.0 4.5

dlings have the same definition as brown shorts, they would be decnde
different in chemical composition if the proposed standards are adopted.
If they contain the same amount of crude fiber as is permitted by the
standard, they would approach very closely to wheat bran in chemical
composition. Table 3 contains some average analyses of middlings,
and these analyses approach nearer to flour middlings than -to standard
middlings. According to Henry and Morrison’s  compilation, wheat
middlings (standard), shorts, should average 6.0 per cent. fiber.
If people who are accustomed to middlings containing about 6
cent fiber are furnished middlings containing 9 per cent. fiber, which
would be composed mostly of fine bran particles, they will naturally
complain, as they would not secure as good feed as they expected. =
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Most mills furnish a better product than the above standard.

In the opinion of the writer, some of the larger mills are putting
out products under the name of standard middlings which contain too
much bran particles, and do not deserve the name of standard mid-
dlings.. The crude fiber content of 9 per cent. appears too high and
is unjust to mills which are putting out a better product, which should
deserve a better name.

AVERAGE COMPOSITION OF WHEAT BY-PRODUCTS.

Until 1918, the chief wheat by-products sold in Texas were wheat
bran, wheat mixed feed, and wheat shorts. Different selling prices
were established in 1917, under the operation of the Federal Food Con-
_trol Act, for wheat brown shorts and wheat gray shorts, so that it
became necessary to establish definitions and names for some of these
by-products in Texas. The term “mill-run bran” for a long time was
used in Texas to designate a mixture of bran and shorts, but this term
has almost fallen into disuse. There have been variations in the com-
-~ position, and names of wheat by-products have not always been in ac-
- cord with the requirements during the period of adjustment to the
. new names, but conditions in this respect are now much better.

COMPOSITION OF WHEAT BY-PRODUCTS.

~ The average composition of the various by-products analyzed by this
.~ division in Texas and published in Bulletins 177, 189, 216, 234, 251,
~ and 268, of the Feed Control Service, is given in Table 3, together
with some average analyses made at other stations.

Table 3. Average analyses of wheat feeds.

No. Nitrogenl
aver- Protein | Ether | Crude free Water Ash
extract | fiber | extract
Wheat Bran
68| Texas 1913-14 17.78 4.03 8.31] 54.67 9.99 5.22
32| Texas 1914-15 17.43 4.23 8.22 .38 10.30. 5.44
23| Texas 1915-16.. 17.06 3.79] 7.54| 56.29 10.47 4.85
S TTETITR e BERTRGRERRRE S A B R 17.02 3.87 7.60| 56.39| 10.17 4.95
BERE TDLTRIR. i cnshvs s dane dbs oed i 5 s 17.01 4.07 8.86| 55.58 9. 5.42
TR T AT R NS S D 17.48 3.59 9.08/ 54.08 10.16 5.61
IR SOT0:00: . i L2l S5 5 s spd oo o viktdiacn's 0 16.45 3.65 8.71|  55.56| 10.80 5.03
80| Kansas, average 1915-1920. ..................... 16.82 R0l ON] " o e o S e
BN AOORRINI BN = 00 L e e 14.51 4.73 1A PR N e SO | R AR
B Minnesota 1920 . ... c v« o v erinn o s wn s s s 14.80 5.40 S0 ool € 00 i b
B onnentiont 2018, - o s el S e 15.85 4.91 10.09] 53.19 9.28 6.68
BREEABIHOE R0 T v T 15.87 4.57 9.94| 53.61 9.42 6.59
R R A 16.51 4.80 (R PN R el s
AT (1 R e S S S i W R B 15.2 4.7 s
g TR L U R S e S S 16.56/ 4.52
Wheat Bran and Screenings
32| Texas 1915-16 A 3.95 8.15
- 16| Texas 1916-17 f 16.63 3.69 7.37
51| Texas 1917-18 y 16.33 4.02 9.91
- 76| Texas 1918-19 17.48 3.92 10.00:
- 110| Texas 1919-20 16.00 3.68 9.94
- 200| Kansas 1915-20 e 16.83 4.15 10.29
B Wisconsin 1019, .. ... ... iioiiin e i i eaaes 14.64 4.74 10.58]
BRI Pennsylvania 1918 ../ voi v o8 oo diin s voe i e 16.82 5.02 9.88
B 15] Pennsylvania 1919.........000cvivieniivininn, 16.39 4.91 9.62
B7742| Henry and Morrison 1915. . ............ocovunen 16.0 4.4 9.5



10 TEXAS AGRICULTURAL EXPERIMENT STATION.
Table 3. Average analyses of wheat feeds—Continued.
No. ; Nitrogen
aver- Protein | Ether | Crude | free | Water
aged extract | fiber | extract
Wheat Brown Shorts
16| Texas 1917-18................ 18.49| 452 6.33
11| Texaa 101819~ .. Toi o 6 18.38 4.31 6.71
11| Texas 1919-20................ 18.04 5.01 5.54
34| Kansas 1915-20 : 18.21 4.40 L Py et
Wheat Brown Shorts and Screenings
] Rex s 1OLTIRME. o [0 SR L S vy 16.97 4.28 7.00
LIS TR et i e 18.43 4.63 6.76
8| Texag1919-20 0 1005 S s 17.17 4.18 6.41
24| Kansas 1915-20 17.96 4.48 7.22] oo obev g
Wheat Gray Shorts
L S A R I R AN R i S Py SRS 17.76 4.25 5.95
20h-Lexag IMBA10.L . . e s i80L 19.27 4.53 5.58
YRR T TS R e e 17.57 4.40 5.14
234| Kansas 1915-20 18.01 4.40 8.16]. . vl
Wheat Gray Shorts and Screenings.
6| Texas 1917-18 17.80 4.31 6.11
12| Texas 1918-19 18.55 4.51 7.03
10| Texas 1919-20 17.16 4.35 6.74
133| Kansas 1915-2 18.18 4.46 6ARL: s vis i s
Wheat White Shorts
RUEEARERUORTEIR: v o i i e < 0 A 18.98 2.98 2.90
4| Texas 1918-19.. i 15.31 2.75 2.34
11| Texas 1919-20. . 15.93 2.84 2.66
47| Kansas 1915-20 17.18 3.43 P B R Ee T Le b
PR TR g N S R L S e AN R 15.24 3.85 2: 28} i el raid u b
259/ Henry and Morrison 1915 s 16.80 4.10 2.20
ol Minhesota- 1020, - T Lo L D L 16.30 .90 2:80]: .50
Wheat Mixed Feed
YU RO 50 e e B P A Y it 16.80 3.70 8.05
15| cEaxag Pat4Abr s o A L T $ 17.37 4.52 8.10
16| Texas 1915-16. 17.12 4.22 7.58
14| Texas 1916-17. 17.25 3.69 7.37
9| Texas 1917-18... 16.86 3.94 7.83
Sl Texas-A008A9- o, .ol 18.51 4.43 8.02
18| Lexag gl 9:20 5 <o v lodasifiehs. 5 L 16.42 3.95 8.45
BOIREARRERA01B00. | ., i et et an v 17.52 4.91 8.52
BrCantieatintt-1918: " st L 16.42 5.18 7.80
181 MIOHIoaR 1010 ol o r, et 7 0 (v 16.6 4.6 8.2
T Condectiout A0 . el 16.77 4.90 7.94
M land 1O L T e 15.71 4.68 7.30
SEWisconsin 1919: 7 . . L. v A e s i 15.32 4.49 4.97|..
1 Minneects TR0 7% 0. LS 16.30 5.10 7.40
Wheat Mixed Feed and Screenings.
o Bangan A0TS207 0 ist il s e e 17.37 4.24 8.31
Middlings.
SRIWERepHAIN 1919 00 e 16.27 5.15 6.45
6| Connecticut 1918.........:.......iv.vvnn. ¢ 16.85 5.35 7.03
16} Pennsylyania 19107 . ..o ... coviinviiione. 17.56 5.09 5.16
12| Connecticut 1919........... ..cvcoeennnn. 18.02 4.78 5.69
S T D s RN S e 4 16.90 5.10 7.50
27| Pennsylvania 1919..................... 18.37 4.90 5.28|..
28| Pennsylvania 1919 with admixtures. . . 17.81 5.75 7.39]..
22| Pennsylvania 1919 with admixtures 17.25 5.65 6.88
Wheat Flour Middlings.
1B WRSONRIE TR " e e e T 16.20 6.90 B0 e 9.60|....
470 17.80: 5.00 4.701 58.10 10.70

Henry and Marrison. 0 20s oo di e ol
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Table 3. Average analyses of wheat feeds—Continued

No. Nitrogen
aver- Protein | Ether | Crude free | Water Ash
aged extract | fiber | extract

Wheat Middlings (Standard Shorts).

4641| Henry and Morrison......................ouues. 17.40 4.90 6.00 56.80| 10.50 4.40
tandard Wheat Middlings.
19EWiseonmm 1980, 0w S DT 15.08 5.30 rh | PRI RS Rt

22| Wisconsin 1920...... 16.11 4.82 BTN e
214| Minnesota 1920 4 ’

‘Wheat Chops.

12| Texas 1913-14 16.63 1.73 3.16| 67.67 8.96 1.85
5| Texas 1914-15. £ 15.90 1.97 3.52| 65.17) 10.66 2.78
3| Texas 1915-16. 16.26 1.89 3.53| 65.46| 10.42 2.44
2| Texas 1919-20. 13.07 1.73 3.55| 67.57| 11.99 2.09
66| Texas 1913-14. 17.39 3.99 4.08/ 61.19) 10.05 3.30
59| Texas 1914-15. 17.92 4.08 3.95| 61.26 9.58 3.21
42| Texas 1915-16 17.66 4.08 4.22| 60.11) 10.19 3.74
18| Texas 1916-17 17.74 4.28 4.83| 59.73 9.79 3.63

If the average for wheat bran is considered, it is seen that there
has been a relative increase in the number of samples containing screen-
ings, and an increase in the percentage of crude fiber present. The
higher the percentage of crude fiber in any wheat by-product, the lower
is its quality and feeding value. Wheat bran containing screenings
always averages a higher percentage of crude fiber than wheat bran
which does not contain screenings. This difference is not accounted
for by the presence of the screenings, as they are mnot high in crude
fiber (Table 1), but the bran itself must be of poorer quality. That
is to say, millers who do not put screenings into the bran make bran
of better quality than those who do put screenings into the bran.

An increase in the percentage of fiber in wheat mixed feed is also
seen when the averages are examined. The series of analyses of the
other groups is not sufficiently long to show changes in average com-
position.

The composition of some wheat by-products as found by other states
is shown in Table 3 also. No attempt has been made to collect all
possible averages. Some average analyses are also given in table from
Henry and Morrison’s “Feeds and Feeding.” Changes in names and
in methods of manufacture decrease the value of average analyses of
mill feeds extending over long periods of time, and may cause such
averages to be entirely misleading with respect to present-day feeds.

DIGESTION EXPERIMENTS WITH WHEAT BY-PRODUCTS.

The number of digestion experiments with wheat by-products is not
as great as we might desire. Individual tests are given in Table 4.



Table 4. Digestion experiments with™wheat feeds.

Composition Digestion Coefficients
Animal Description State Nitrogen Nitrogen
Protein | Ether | Crude free Water Ash | Protein | Fat Fiber free
extract | fiber | extract ' extract
15.30 5.40 11.10{ 55.10 7.00 6.1 70.2 72.1 16.1 67.2
16.63 5.00] 11.17| 53.11 7.43 6.56| 75.6 41.9 68.5 73.5
s 2 16.05 3.66 10.66| 54.75 8.94 5.95| 82.6 84.1 4.1 80.3
Pigos s an BTy B s AR SR e s L T DA L o L el o 15.18 5.05 10.25| 54.17 9.40 5.95| 75.8 65.4 26.9 56.0
S]geep ......... MR BBl L - h s s T e e B g TR . 16.38 3.86 10.37] 52.04 11.14 6.21f 86.0 77.2 42.7 74.6
Pj Wheat bran..... SR Tt Minnesota. . ..... 15.18] 5.05| 10.25| 54.17 9.40 5.95 T74.4 78.1 39.1 75.0
Wheat bran (spring)......... 2 Ma_ssachusetts i 15.37] 4.71 10.02| 51.85 12.69 5.35| 79.63 75.6 23.6 70.4
Coarse roller process wheat bran. . .. [N e 15.50, - 5.10, 9.66| 52.01| 11.73 6.00] 82.1 64.0 36.2 64.1
Western wheatibran......... .|Maryland. ...... 17.77 6.00 9.51| 48.22 13.26 5.24| 82.3 54.7 25.12| ‘74.6
Winter wheat bran.......... Massachusetts. . . 13.47 4.29 9.18] 52.79] 13.71 6.55| 78.2 66.7 14.3 71.9
Coarse roller process wheat bran. . Maine. ......... 16.56 4.41 8.06| 53.31 11.55 6.08 73.7 82.6 0 67.5
Wheat bran (winter)......... Massachusetts. . . 14.74 3.95 8.06] 55.21 13.51 5.40| 78.5 60.5 56.3 70.4
Spring wheat middlings. . NG L S s 18.13 4.71 5.22| - 55.97 9.08 3.99] 90.8 85.7 0 87.7
Wheat gray shorts. ... Pexas=ts L e 19.21 5.25 4.51 58.42|. 8.84 3.77 82.6 95.5 0 89.5
Wheat brown shorts. Texas,. i i 18.48 5.04 4.79| 57.76| 10.37 3.56| 88.9 82.7 51.9 90.6
Wheat middlings. . .|Maine. ......... 13.31 2.92 4.18| 60.96 13.48 o (SRS R Y BN 0 98.6
Wheat middlings. . . .|Massachusetts. . . 18.31 5.30 3.07| 58.95 13.06 1.30[ 84.79 84.9 36.3 87.8
Wheat grain screenings. . .|Massachusetts. . . 15.5 4.7 7.3 57.2 11.5 3.8 62.64) 90.90 0 81.83
Wheat grain screenings.............. .|Massachusetts. . . 15.6 & 9.1 54.7 8.0 4.9 80.93| 86.80 0 64.55
Wheat bran (71.5%) and shorts (28.5%). . 2 Bhiss o o 14.14 3.48 8.28| 60.13] 9.72 4.26| 75.75| 44.98 18.33| 64.25
Winter wheat mixed feed........ MAIG, vy n e 16.13 5.20) 13.33| 49.94 9.30 B0 -8 o e 728005
Fesd flogr>o . .t 5., .. s .|Maine. ......... 21.38 0.72 2.25| 54.83| 17.86 2061 F9dl it el 75.5
Wheat white shorts......... qremssl o 16.01 2.52 1.10{ 69.53 9.87 0.97 92.1 86.7 50.0 98.5
Wheat white shorts............... 5 B T e A 16.52 2.54 1.45| 67.25 10.81 1.43| 88.0 91.5 33.5 98.9
No. 2, wheat middlings.............. .|Connecticut ..... 18.7 5.8 9.6 52.5 8.4 5.0 76.5 88.9 29.9 73.5
Wheat brown shorts. ............... SR IR 20.2 5.8 6.2 54.2 9.1 4.5 89.3 83.6 70.7 83.4
Wheat middlings (very fine fancy)........ JMedne;.. .5 .5 20.1 4.0 5.7 57.0 11.1 3.1 78.9 85.1 0 82.6
I WheRE & L 0.0 s eian e s ..|South Dakota.... 12.41 2.57| 3.06| 68.26] 12.00f 68.26| 28.1 65.0 39.8 92.0
White winter wheat meal................ ..|Massachusetts...| 11.48] 1.90 2.08| 70.68] 12.20 1.66| 81.8 64.4 0 93.5
........................ ..|Massachusetts. . . 8.7 2.45 2.61 72.42| 12.57 1.68| 67.1 80.0 0 92.5
13.11 1.69 3.35| 70.76 9.34 1.75| 90.3 86.4 88.2 96.2
13.50 1.66 2.7 68.32 12.02 1.76| 92.2 91.0 0 78.4
14.18 2.17 2.83| 67.67| 10.95 2.20| 70.0 60.0 30.0 74.0
14.18 2.17 2.83| 67.67| 10.95 2.20] 80.0 70.0 60.0 83.0
13.75 4.90] 8.35| 60.09] 10.12 20000 760 98.0 88.0
13.75 4.90 8.35| 60.09| 10.12 o Bk U TN RO 25.0 35.0

eT
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When we consider the table, we find the digestibility is lowest for

. wheat bran, highest for wheat white shorts. The amount of crude fiber

is an indication of the digestibility that should be expected. Table 5
contains the average composition and digestibility of wheat by-products
used in the experiments given in Table 4. Sufficient experiments
with wheat middlings containing 9 per cent. crude fiber have not been
made, but the single experiment made shows that this feed is nearer
in composition and feeding value to wheat bran than to wheat shorts.
Details of some of the experiments given in the above table made at
the Texas Experiment Station have not yet been published.



Table 5. Average composition and digestion coefficients of feeds used in digestion experiments with rumin ants.

Digestion Coefficients
Nitrogen

Number | Protein | Ether | Crude free Water Ash Nitrogen

averaged extract | fiber | extract Protein | Fat Fiber free
extract
AT A S R e NG RO e e T R 12 15.68 4.71 9.86| 53.06/ 10.81 5.95| 78.1 68.6 32.7 70.4
Wheat middlings and brownshorts. ..............ooiiiiiiiiiiiiiiiiiiiiiiiiien, 3 19.7 5.2 7.2 54.2 9.5 4.2 81.6 85.9 16.9 79.8
Whont putldlnms: o/ . 5 S e e e G A R e e s e S 5 18.5 4.64 4.35 58.41 10.97 3.13| 83.9 87.2 17.6 90.8
R R R e S e L T G R M A S R T N SR E TN 5 11.82 2.05 2.771  70.09 11.63 178 81.5 77.4 25.6 90.5
Wheatwhitpsharts. .7 0 S e ii bt sy heuddn Bone Do (e s e e 2 16.27 2.53 1.28) 68.39 10.34 1.20 90.1 89.1 41.8 98.7
Whentaore et 0 i s e T R T S R e e St L 2 15.6 6.2 8.2 56.0 9.8 4.4 88.5 73.2
I b )1 e e A P A e N e e S e e S S R e 1 21.4 0.7 2.3 54.8 17.9 3.0 75.5

¥I
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PRODUCTION COEFFICIENTS OF WHEAT BY-PRODUCTS.

The production coefficients of wheat by-products have been calcu-
lated by the methods described in Bulletin 185 (Fraps® Principles of
Agricultural Chemistry, 1917, p. 433) and are presented in Table 6.
In order to ascertain the production value of a feed in terms of fat,
it is merely necessary to multiply the constituents of the feed by the
proper production coefficients, and add up the product. The produc-
tion coefficients here presented are calculated from the digestion ex-
periments given in Tables 3 and 4.



Table 6. Production coefficients for wheat feeds.

9L

In terms of fat

In terms of therms

=
=
P4
B
.®
b
Q
Factor =
Calculated Factors ¥ Nitrogen for di- Nitrogen S
Protein | Ether | Crude free Factor | gestible | Protein | Fat Crude free a
extract | fiber | extract protein fiber | extract =
2 H
: g
Wheat chops Or Meal. . . ... .ottt ettt et e 192 .463 .064 .226 1.00 .815 .823 1.984| 274 .968 E
Wheat white shorts or low grade flour, or by-products 0-0.20-1 fiber.......................ooe 212 .533 .010 .247 1.00 .901 .908| 2.283 .043| . 1.058 =
Wheat white shorts or by-products 2.01-3.5fiber..............cooooiiiii 204 .526 .0101 .237 1.00 .869 874 2.253 .043 1.015
Wheat gray shorts, of by-products 3.5-5.5 fiber...................oi .186 .494 041 .194 0.95 .839 L7991 2.116 176 .831 =
Wheat brown shorts, or by-products 5.51-6.5fiber............ ... .183 .480 041 .188 0.93 .829 .784|  2.056 176 .805 9]
Wheat mixed feed, or by-products 6.5-8.5fiber.............. ... .163 437 .036 170 .85 .815 698 1.872 154 728 [
‘Wheat middlings, or by-prod\lcts A SRR e e N i e e U S A R .145 .376 .010 .140 A .798 .621 1.611 .043 .600 =
Wheat bran, all varieties, chiefly over 9.5fiber................... ... 142 .316 .008 .136 Ay .785 .608| 1.354 .034 .583 =]
L e R s P S PR rR e 157 .492 .0 .153 .93 718 .673|  2.108 .0 .66 H
Average of experiments: =
T e e R S SRR S R R R S N, 12 142 .316 .008] .136 Sy .781 .608| 1.354 .034 .583 <)
Wheat middlings and brown shorts. ... 3 .163 .437 .036 170 .85 .816 .698| 1.872 .154 .728 Z
LD o T S SO S L SR e R R R S 5 .183 . 485 .041 .190 .93 .839 L7841  2.078 176 814 H
TR LR N R TR e N S SO e U e Y e S ARy 5 192 . 4631 .064 . 226 1.00; .815 .823 1.983 274 .968 w
Wheat whiteshorts................oooo 2 .212 .533 .105 .247 1.00] .901 .908| 2.283 .450 1.058 =
b e TS e | b Ul s A TR RIS e s SRR T B e e 2 157 .492 .0 153 1.00 .718 .673] 2.108 .0 .656 b
=
(=]
=
ok g e S L it e

ot T
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The productive value of feeds may also be stated in terms of therms,
the heat unit proposed by Dr. Armsby, of the Pennsylvania Experiment
Station. To convert fat into therms it is necessary to multiply the
productive value expressed as fat by 4.284. Table 5 also contains the
production coefficients for wheat by-products expressed as therms.

Since wheat by-products do not have full value in feeding, it is
necessary to make correction by multiplying by a factor. The factor
applied for this purpose is given in column headed “factor.”

FEEDING VALUE OF WHEAT BY-PRODUCTS.

Using the production coefficients given in the preceding table, and
the average composition of some of the wheat by-products, we have
calculated the feeding values as expressed by the digestible: protein, and
the productive values, with the results given in Table 7. The produc-
tive value is expressed in terms of both fat and therms. These figures
represent our best present knowledge with respect to the comparative
values of wheat by-products.

Table 7 Assumed average and minimum composition and feeding value of wheat products.

] Productive
g ;E value
N (=]
Aot E
o e s 2 g
5] [ 5] =
8 5 - & ) % = =
i G- R R e S
&~ =] o Z = < A < <
Wheat bran—assumed average. 16:0] © 3.8] " 8.5|-'55.7|°“10.0} - 6.0/ 12.5| 11.6| 49.5
‘Wheat bran—minimum guarant 14.5 3.0| 10.0] 55.5| 11.0 6.0 11.3] 10.9| 47.0
Wheat bran—low grade. . ... 14.5 3.0/ 13.0{ 52.5| 11.0 6.0 11.3| 10.6| 45.4
Wheat bran and screenings—as: .| 16.0 3.8 10.0; . 53.2| 11.0 6.0 12.5| 11.3| 48.4
Wheat bran—minimum guarantee.............. 14.5| 3,0 10.0; 55.5| 11.0} 6.0 11.3| 10.9| 47.00
Wheat brown shorts—assumed average......... ‘1 18.4] 4.5 - 6.3} 56.1] 10.5| 4.2} 15.3| 16.8/- 71.T
Wheat brown shorts—minimum'guarantee.......| 15.0/ 3.5 6.5 60.3| 10.5| 4.2| 12.4| 16.4| 70.1
Wheat gray shorts—assumed average........... 17.5| " 4.3] --5.3| 58.9{ 10:0 » 4.0] “14. 7" "17.8] "T5:8
Wheat gray shorts—minimum guarantee. ....... 15.0/ . 3.5 5.5/ 62.0| 10.0{ 4.0 12.6| 17.5| 74.6
‘Wheat white shorts—assumed average.......... 16.0] 2.6/ 2.6/ 66.5| 10.0| 2.3| 13.9] 20.4| 87.5
Wheat white shorts—minimum’guarantee. ... ... 14.5| 3.0/ ;3.5 66.5/ 10.0/ 2.5| 12.6| '20.3| 87.3
Wheat mixed feed—assumed average........... 16.8/ 4.0/ 7.8/ 55.9/ 10.5| 5.0/ 13.7| 14.3| 61.5
Wheat mixed feed—minimum guarantee. ...| ‘15.0{- "3.5| .8.5| 57.5| 10.5| 5.0/ 12.2| 14.0| 60.0
Standard middlings—assumed average. . ........ 15.5 5.1 8.0] 56.4/ 10.5| 4.5 12.6, 14.7| 64.2
Standard middlings—minimum guarantee. . . .... 16:0| 4.5 - 9.0 55.5| 10.5| 4.5/ 12.8] 12.1}  52.3
Flour middlings—assumed average............. 17.5| 4.8/ 5.0/ 57.7| 10.5, 4.5/ 14.7| 17.8| 75.9
Flour middlings—minimum guarantee........... 1500 3,00 6.0/ 61.0( 10.5| - 4.5/ 12.4| 16.3] 69.6
Red Dog flour—assumed average............... 16.7; . 4.0/ ; 2.3| 63.5| 11.0| -.2.5| 15.1) 20.6f 88.4
Red Dog flour—minimum guarantee............ 16.0, 4.5/ 4.0, 63.0 10.5| 2.0/ 13.4| 18.4| 78.8
Wheat chops or meal—assumed average. ........ 12.4| 2.1| 2.2| 70.8] 10.5| - 2.0/ 10.1] 19.5| 83.5
Wheat mill screenings, ground—assumed average.| '15. ﬁ‘ 2:3| 5.3/+62.7] .10.5| 3.6] 11.2| 14.2| 60.8

CHECKING PRODUCTIVE VALUES BY FEEDING TESTS.

Feeding tests, when conducted by some systems, may be used to check
the productive values of feeds, and the calculated productive values,
expressed either in terms of therms or fat, may be tested by the 'feed-
ing experiments and adjusted, if need be. In making these tests, it
is necessary to use one feed as a standard or measuring rod, and to.
assume values for maintenance requirements. We have used the values
given in Armsby’s “Nutrition of Farm Animals,” pages 711-712, for the
maintenance requirements in the calculations here presented.
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EFFECT OF GRINDING ON PRODUCTIVE VALUE OF WHEAT.

Bulletin 144, Nebraska Experiment Station, gives a comparison of
soaked whole wheat, soaked ground wheat, soaked whole wheat and
tankage, and ground whole wheat and tankage, on 10 hogs per lot,
84 days. No analyses were given, so average productive values for
wheat given in this bulletin were used.

Table 8. Comparison of productive values of whole wheat and ground wheat.

Whole Ground
Whole | wheat and | Ground | wheat and
wheat tankage wheat tankage
Weight at beginning, pounds 136 138 137 139
Average weight, W..... 171 184 187 195
Daily gain each pig, G. ... 0.84 1.09 1.19 1.32
Ration daily, wheat, poun 4.96 5.30 5.27 5.56
d Tankage. .. ... 2 g .26 .27
Productive value of ration, therms, T. . i ot 4.155 4.627 4.413 4.841
Maintenance requirement, W X.0103=M ........................ 1.761 1.895 1.926 1.950
Brofuotivehalance, T=M=B . 00 o0 ir 2o V50 G de i b A S T s s o here 2.487 2.891
Gaibvdthiendy GaB=R a0, Ll o e s Ao 0.478 0.456
Productive value of gain, G+K=L.........c.ccocvveneniennn 1.761 T R SRR WA RS S
Total furnished by ration, L4+-M=0...............cccovvinnean.. 3.522 R e, |l L ek
Percentage of calculated, O+TX100 (Average 88.8) .............. 84.7 DL ] P R e PR MRS

Table 8 shows how the results are calculated to secure the compara-
tive productive values of whole and ground wheat. One therm pro-
ductive value in ground wheat produces 0.478 pound gain in weight;
£0 0.84 pound gain with whole wheat should require 0.84 divided by
0.478 or 1.761 therms. Adding the maintenance requirements, 1.761
therms, makes a total of 3.522 therms produced by the ration, which
is 84.7 per cent. of the calculated value. In the same way we find
the whole wheat and tankage produced 92.8 per cent. of the calculated
value, or an average of 88.8. This is distinct from the effect of grind-
ing on the appetite of the animal. (The animals ate more of the
ground wheat than the whole wheat; hence they had a greater excess
over maintenance which could be used for productive purposes.)

Comparison of Corn, Wheat, and Middlings.—The Ohio Experiment
Station reports, in Bulletin 268, feeding tests with lots of pigs, feed-
ing 9 parts ground corn, or ground wheat, or middlings with 1 part
tankage, and middlings alone for 91 days.

Table 9. Composition and productive value of feeds used in the Ohio experiments,

, Total Total

Nitrogen pro- pro-

Protein | Ether | Crude free Water Ash | ductive | ductive
extract | fiber | extract value | value

fat therms

9.50 1.55 2.50| 74.03| 11.12 1.400 19.36| 82.94
13.06 0.80 2.69| 69.82| 11.50 2.13| 18.83| 80.67
15.62 1.94 3.39| 65.37| 11.55 2.13] 19.74| 84.57
61.79| 10.04 3.70 0.81 6.75| 16.92] 18.46) 79.08

The chemical analyses of the feeds are given in this bulletin and
we have calculated the productive values from the factors given in this -
Dbulletin and Bulletin 185. The results are in Table 9.
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Table 10. Comparison of productive values of ground corn, ground wheat and middlings, from Ohio experiments,

Corn 9, Wheat 9 | Middlings 9 | Middlings
Tankage 1 | Tankage 1 | Tankage 1 alone

Average weight, pounds, W...................ooeiinn, 174 190 181 179
Daily gamn perpig, pounds, G .. .l e 1.57 1.59 1.52 1.44
Batin sl Dot e A e 5.74 6.09 5.66 5.27
Productive value of ration, therms, T. .. M TR i, 4.755 4.884 4.755 4.554
Maintenance requirement, WXH=M.................... 1.788 1.954 1.860 1.848
Productive balance, T—M=B.......................... 2.967 2.930 2.895 - 2.706
LoD 87 T R R g AR SRS e R A 0.529 0.542 0.525 0.532

A comparison of the results is given in Table 10. The gain in
weight caused by one therm excess over maintenance is practically the
same for corn and tankage, middlings and tankage, and middlings
alone, and about 2.5 per cent. better for wheat and tankage. Accord-
ing to this experiment, the productive values calculated for these feeds
are relatively correct for hogs, though calculated from digestion ex-
periments with ruminants.

Comparison. of Wheat and Corn.—Missouri Bulletin 136 compares
ground wheat and ground corn on hogs using wheat alone, corn alone,
wheat and corn, wheat and tankage and corn and tankage. Analyses
of the feeds were not made in 1913 but were made in 1914, and the
analyses and calculated productive values are given in Table 11. As
the feeds were near the average in composition, we assumed them to
be the same both years.

Table 11. Feeds used in 1914, Missouri Experiments, Bulletin No. 136.

Total | Total

Nitrogen pro- pro-

Protein | Ether | Crude free Water Ash | ductive | ductive
extract | fiber | extract value | value

fat therms

Ground wheat. .. .....o0ciianqisen 13.92 1.89 2.36| 67.83| 12.43 1.57| 19.03| 81.52
Ground corn i 10.13 4.08 2.10| 69.57| 12.82 1.30/ 19.80| 84.82
R SR 52.18) 10.70 1.47 2.10 9.17) 24.38) 16.80| 71.97

Calculations of the results of the experiment are given in Table 12.

In these experiments, wheat produces larger gains per therm than
does corn. It is necessary to use one or the other as a standard, and
wheat was selected, the average of the gains produced by wheat and
by wheat and tankage in each period and each experiment being used
as a basis for the comparison of the other lots.
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Table 12. Calculations of Missouri experiments.

Wheat

Corn

1913—78 days.

Average welght Houne, W g 0 o L
§ AT Sl e e i o S
Productive value ration, therms, T ..........
Maintenance reqmrement therm, WXH=M
Productive value, T—M=B.........ccocotiiiiininnnn
@Gain by 1 thermy G+B=K. ... ....ccoveeaniiiiin.nd
Average, 144=R...ccc.i ieaiivrenisraniiiicasnsones
Maintenance per 100 poimas, therma, B .00 000 L0
Value of gain, therm, G+R=L.........c.c.cooiiiiit.
Maintenanoe, therm, M. . .5 oo conis vinodosiin s osisvias
Found value of ratwn therm, ML R AR
Calculated value of ration, T . . .. ....coeoeeneereenenn
Per cent found of calculated QRIS

1913—42 Days.

Avera.ge we:ght (7o M AR P LR el DY,
3' gam, .....................
uctive value of ration, therm, ..
Mamtenance requirement, therm WXH=M............
Productive balance, T—M=B...............cocoinnn..
Calm by 1 iherm G eB=K /. .Vt i .,
Average, 1+4= R kb v et
Maintenance per 100 pounds, therms, N Y
Value of gain, therm, G+R=L..................ou0
‘Maintenanee, therms: M. oo 5,0t iuimeianses st
Found value of ration, therms, M +L=0
Calculated value of rntxon o e e e 0L
Per cent found calculated, O+TX100..................

1914—78 Days.

Average welght, We . oot onsiie s nintciosatcannnns
gain, G..ovviziiiiieiiiniiiin
Pro uctive value ration, therms, T
Maintenance requirement, therm, WXH=M......... ..
Productive value, T—M I Bl Th ALl
(60T A T e R SR AT i R
L e T et B e LA S D e
Maintenance per 100 pounds, therm, H.................
Value of gain, therm, G+R=L.............cocivninn
Mamtenance, LT R T s S e e S A R e
Found value of ratxons, therm, M4+L=0. ..............
Calculated value of ration, T................ & vt RN
Per cent found of calcula,ted, 0+Tx100...... e 2 4

1914—42 Days.

Average weight, W.......cioi . ioii v,
Dailygain, G . ooooctedent o mmionioas i i,
Productive value ration, therm, T......................
Maintenance requirement, therm W.XH=M .0
Productive value, T—M=B. ... .. .........oooennn.
Gain by 1 Khat GE B Tl o SANes T
T T T e e e I s L G P
Maintenance per 100 pounds, therms, H.................
Value of gain, therms, G+R=L.............o0cuneuee
Maintenance, therms, M. ........ ...
Found value of ration, therm, M4+-L=0
Calculated value of ration, T . ........................
Per cent found of calcu]ated 0-+TX100

e T S It s St (TR R ey T R

91.1

89.7

Corn fed alone produced for each therm fed 76.3 to 87.8 per cent.

(average 83.5 per cent) per therm fed in wheat.

Corn fed alone is a

poor feed, since the animal does not eat enough to make good gains.
Corn 10 parts to tankage 1 part produces from 90.1 to 97.2 per cent.
of the calculated, average 93.7. In the Ohio experiments described
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above, corn and wheat were equal when fed with tankage. It is pos-
sible that the corn fed in this experiment contained more water, and
so may have had a lower production value than we have assumed.
Corn and wheat, equal parts, produced gains 84.0 to 92.2 per cent.
of the calculated, with an average of 89.7.
Corn, wheat, and tankage gave 94.6 to 102.1 per cent. of the cal-
culated, with an average of 97.8.

Comparison of Whole Wheat, Wheat Screenings, Whole Barley and
Whole Oats on Sheep.—Montana Bulletin 59 contains a comparison of
these feeds on lambs and on wethers. Snow and rain interfered with
getting exact weights of the hay fed, and no analyses of the feeds were
reported. Hence, it is necessary to assume average composition. Re-
sults of this work are calculated in Table 13.



Table 13. Montana experiments on Sheep.

Wethers Lambs
Whole
£ mixed
Wheat Whole Whole Whole grains ‘Whole Whole Whole Whole | Mixture
screenings | wheat oats barley equal | screenings | wheat oats barley
parts

Average weight per sheep, pounds, W....................

Average daily gain, pounds, G...........
Clover eaten, per day, per head, pounds, R.
Gralieaten Bl oo 10 o .
Productive value clover, RX .362=C.
Productive value wheat, S X.753=Z ...
Productive value ration (therms) C+Z="T.
Maintenance requirements, W ><H M
Productive balance, T—M=B. .

Maintenance per 100 pounds, H.
Therms per 1 pound gain, B+
Value of gain, therms, G XK= L
Value of ration to sheep, M+L=

Productive value of grain, O—C
Productive value 100 pounds grain, X

Calculated by Armsby (ground)........................

Calculated Texas (ground feed) Bulletin 170
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The results of the two series of experiments do not agree. Screen-
ings compared with whole wheat, which was taken as the standard for
the calculations, have 50 per cent. more productive value fed to lambs
than to wethers, oats have about 30 per cent. more, and barley about
20 per cent. more. The mixture is too low with the wethers, but
nearly right with the lambs. Possibly the experiment with the wheat
on the lambs is too low, which makes too high the other gains com-
pared with it. The whole oats with the wethers have nearly the same
value as ground oats as given in Bulletin 170, but 89 per cent. of the
value calculated by Armsby. The whole barley, fed to the wethers,
has 69.8 per cent. of the value of barley chops as calculated by Armsby
and 76.3 per cent. as calculated by us (Bulletin 170). The screenings
have a productive value of 62.2 therms per 100 pounds in the experi-
ment with the wethers, compared with 60.8 calculated by us in Table 7.

USE OF WHEAT BY-PRODUCTS IN FEEDING.

Lindsey (Massachusetts Bulletin 94) compared dried brewers grain
with wheat bran on cows. When fed 26.2 pounds corn silage and about
12.4 pounds blue-grass hay with 3.0 pounds gluten feed, and 4.3 pounds
dried brewers grains, the cows produced an average of 21.4 pounds of
milk containing 1.1 pounds butter fat. When 4.4 pounds of the wheat
bran replaced the 4.3 pounds brewers grains, the cows gave 20.8 pounds
milk with 1.1 pounds butter fat. The brewers grain gave slightly more
milk than the wheat bran.

According to Bulletin 170 of this Station, brewers grain contains
19.3 digestible protein and 12.9 pounds productive value, compared
with 12.5 pounds digestible protein and 12.0 pounds productive value
for wheat bran. In this particular experiment, the effects of the wheat
bran are about what one would expect from the productive value.

According to Henry and Morrison, Hills of the Vermont Station, on
- substituting alfalfa for the same weight of wheat bran, found a loss
of 3 to 6 per cent. in milk flow caused by the substitution. Mairs of
the Pennsylvania Station reported a loss of about 5 per cent. by sub-
stitution. Lindsey at the Massachusetts Station secured similar re-
sults. According to these experiments, alfalfa meal would have a lower
feeding value than wheat bran. In Bulletin 170 we estimate the pro-
ductive value in fat of alfalfa meal to be 10.9, wheat bran 12.0.

At the Illinois Experiment Station, Bulletin 146, a ration of 30
pounds corn silage, 6 pounds clover hay, 6 pounds corn meal were
- fed to cows, in addition to 8 pounds of wheat bran. The production

was 23.8 pounds of milk and 1.0 pounds fat. When 8 pounds alfalfa
- hay was used in the same ration in place of the wheat bran, the pro-
- duction was 24.4 pounds milk and 0.98 pound of fat. This test is
contradictory to the experiments with alfalfa meal mentioned above,
as it gives alfalfa hay the same feeding value for milk production as
wheat bran. Alfalfa hay has a somewhat lower production value than
“alfalfa meal, and the average productive value is calculated by us at
8.2 in terms of fat, in Bulletin 170.

Wheat bran is light and bulky and contains some fiber. It has
special properties which make it desirable to feed at special times, but
on account of the high demand it is sometimes a more expensive feed
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than other feeding stuffs. It may be used to some extent for young
animals, especially in the case of cows or sheep which are just begin-
ning to eat. It has a laxative action, which is less marked when used
continuously, and gives good results when fed to horses, once or twice
a week in a mash made with scalding water. It is a good feed for
breeding animals, and in this respect both its laxative action and its
content of protein and phosphorus are valuable. It contains too much
fiber to be a good feed for fattening pigs. Bran is sometimes mixed
with other feeds when sheep or cattle are started on fattening rations.

Middlings and shorts are useful for hogs of all ages, while bran is
too bulky. Some grades of middlings contain such a quantity of bran
particles that they have only a low value for hogs. ‘When fed to hogs,
shorts or middlings are best used along with feeds low in protein, such
as corn, milo, kafir, or barley. They are relished by dairy cows. They
are liable to cause colic when fed alone to horses, so that they should
be fed mixed with other feeds more bulky in character. Any heavy
or pasty feed is liable to cause colic in horses.

SIFTING TEST OF WHEAT BY-PRODUCTS.

The study of the composition and quantity of the siftings secured
from various wheat by-products has been carried on for several years
with the object of using this method for checking the names under
which the feeds were sold. In preliminary work, sifters of 10, 14, 20,
28, 35, 48, and 65 meshes to the inch were used, but this number of
siftings was found too large for ordinary use. A study of the pre-
liminary work made it appear probable that the use of sifters of 14,
20, and 48 mesh would prove more satisfactory. There is still some
question whether a 28-mesh sieve would not be better than the 20-mesh.



Table 14, Composition of Siftings.

Protein

Ether
extract

Nitrogen
free
extract

On si}ter gg, (22235) Wheat gray shotts and ground wheat screenings. .. ...............oooivuunirneinernnnnnnn.
sifter g e S - SRS, (e SO R S N T SR 5 7 ot
Through sifter 35 o 6 b L » b L e R e L oo R e R (I
On stk 20-(22917) Wheat otk AN SOTOBDIREE. . .5 . . . Suni v o e b o B s v s e e s s e d Rl ="
On sifter 35 B N S e o g BB s BN SR ST DR Sl i
Through sifter o e S o i L SR SRR T Al R Y R s s
O R 5. CHRR0BY Whont Erly gMOPRR. .. ... . i e S oe e in st et A i sk e e b a A S
On sifter 35 S sl
Through sifter 35 - & e
On sifter 28, (22270) Wheat gray shorts. ..
sifter 48 L * N
Through sifter 48 e i AT S e R
On sifter 20, (22252) Wheat gray shorts and screenings. . ..
On sifter 35 % & v ¢ & S
Through sifter 35 i s U
e BT R T R T e et e L e SR S R e e
On sifter 35 Lis % =
Through sifter 35 A e TR B S e W Sl i S i L S R
On sifter 20, (22434) Wheat gray shorts and ground wheat screenings. .. ................coouuueeneirneine,
On sifter 35 T e B R s i SR S R e S RN T e S
> On sifter 48 T L S S e DN
Through sifter 48 Tl S e e R e M B R T L W PR S e e
Onlsiiterf 85, (2428) Gray WHERS RBOrTtS ... o e e e AT |
sifter 48 %% o R s e B R R T S T P S S
On sifter 65 - Vs Al TG, by e L TR e e R
Through sifter 65 ) e G BT U B SRR b TR R P R A e e SRR R O TR T
e e T B N AR e e e R = D R S R S B e s T
On sifter 65 5 o o e L e T e A e R e SR e e e
- Through sifter 65 B L s M 7 s 0m Aova s B s s e oa n e e e oy s A CE S
On sifter 28, (22407) Wheat brown shorts and ground wheat sereenings. . ...................oooiiiiiienni.
On sifter 48 s P e S R R L Y T e e LR AR o B
Through sifter 48 R e SR T S e T
Omiaitter 88, (1TN02)  WHEabbroWn BHOTER. ..~ .. . . . vt Tl i s de i e b o o n s e o R s W
On sifter 48 = S Tt Ny
Through sifter 48 o i s
On sifter 28, (17753) Wheat brown shorts
On sifter 35 w7 i a i TRt e AL BRI p e LR Sea e S e e i e
Through sifter 35 B Mo h s e bin e W O AR w i o s T i
On sifter 35, (17410) Wheat brown shorts
On sifter 48 e S RPN P e A g T A I 0. A
Through sifter 48 3 % Sy R AR N O TN A el e By T

On sifter 20, (21504) Wheat brown shorts
On sifter 28 i SR
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Table 14. Composition of Siftings—Continued.

2 Nitrogen
Protein | Ether Crude free Water Ash
extract fiber extract

On sifter 35 (21504) Wheat brown shorts A P 20.22 5.18 8.52 50.25 9.96 5.87
On sifter 48 < 4 L 20.65 5.11 6.05 53.49 9.77, 4.93
On sifter 65 " & e 19.70 4.46 3.54 58.44 9.93 3.93
Through sifter 65 % 4 * 18.84 3.56 1.88 62.34 10.09 2.29
On sifter 28, (17410) Wheat brown short: 21.90 5.77 7.20 50.13 10.17 4.83
On sifter 48 » i < 18.91 5.41 7.08 54.27 9.72 4.53
Through sifter 48 e " g P g 17.88 3.72 2.34 63.12 10.43 2.51
On sifter 28, (22396) Wheat mixed feed and screenings...............coioiiiiuiiniiiiiiineeieiiiintieaiaans 16.87, 4.32 9.87 52.39 9.76 6.79
On sifter 35 s “ o i e i N e SR e il Ly o s S At 19.32 4.37 8.34 52.75 9.81 5.41
Through sifter 35 o 2 B B T s vt W s e b A S s R A 4 )5 3 20.70 2.58 3.68 59.27 10.51 3.26
Onmiter14,(22326) Wheat mixed foed. ... ..o .o oo ivieniiaroraronesarornsenelionsvnssaismivinsiassasians s 16.00 4.39 10.20 52.54 10.32 6.55

sifter 28 b = T it O e S e I RS o o7 e e v, T 18.93 4.53 9.48 49.37 11.42 6.27
On sifter 48 4 =4 o T o o ven Lo e o 3 bt asietn ASESs RN el 19.88] 3.81 8.16 53.27 9.72 5.16
Through sifter 48 by B B N s R DR e S N s ey el 20.44 2.96 | e L o s
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*NOILVIS INIAWIHIIXF TVIALIAOINDY SVXET,



Tae CoMmposITION AND VALUE oF WHEAT By-PropUcCTs. 27

Table 14 shows the chemical composition of a number of siftings,
which were grouped according to the amount and the appearance of
the siftings. All the siftings analyzed are not included in the table.
(In the making of these groupings it was attempted to bring together
the siftings which were apparently alike.)

An examination of this table shows a tendency for the protein and
fat to decrease with the fineness of the siftings. This is not always
the case, as sometimes the protein increases or remains nearly station-
ary. However, it is generally the case. ;

The crude fiber always decreases with the fineness of the siftings,
usually abruptly. The extent of the decrease depends upon the char-
acter of the feed, although the finest siftings are usually low in crude
fiber.

Table 15. Crude fiber content of siftings.

22491 Wheat whiteshorts................oooviuat

1.76

22375 Standard wheat shorts. . 7.63
22364 Gray wheat shorts. .. 1.94
22206 Wheat gray shorts. .. 2.78
22343 Wheat gray shorts. .. 2.34
22352 Wheat gray shorts. .. 2.84
- 22209 Wheat gray shorts. .. 3.42
RO S eh b R BIONERE, . « i s'ovichics ol it pins s 8 sdinss 1.50
22235 Wheat gray shorts and ground wheat screenings 3.75
22217 Wheat shorts and screenings.................. 3.74
22295 Wheat gray shorts........ g 1.50

22270 Wheat gray shorts. ..
22252 Wheat gray shorts an
22469 Wheat gray shorts. ..
22434 Wheat gray shorts an
22426 Gray wheat shorts.. .
22637 Wheat gray shorts. ..

22407 Wheat brown shorts and ground wheat screenings 2.58
17752 Wheat brown shorts........cocovvivevnnnnnn. 4.50
17753 Wheat brown shorts. 5.16
17410 Wheat brown shorts i 2.34
22396 Wheat mixed feed and screenings.............. 3.68
22326 Wheat mixed feed 4.09
22447 Wheat mixed feed 1.25
R T AR SNSRI SR RO IR RN s 1 bR e | AR B i
22254 Mixed bran and wheat screenings.............. | 10.30[......| 9.98|......| 5.84[......]......[......
22395 Wheat bran and screenings 5.53
22412 Wheat bran and screenings 4 4.01
22417 Wheat bran and ground wheat screenings....... 9.10

22344 Wheat bran and screenings. ..................

Table 15 is a survey of the crude fiber content of the siftings shown
in Table 14, and brings out more clearly the fiber relations. The sift-
ings marked “through” in some cases passed through a 65-mesh sieve,
in others a 48-mesh, and in others a 35-mesh. This can be seen on
reference to the table. The crude fiber in almost all “through” sift-
ings is less than 5 per cent. Four of the twenty-six “through” siftings
shown in Table 15 contain more than 5 per cent. fiber. Two of these
come from wheat bran. In most cases the through siftings contain
3 per cent. or less of crude fiber.
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Table 16. Crude fiber content of feed and percentage of siftings.

Siftings, per cent
Crude
Name fiber

14 20 48 Thru

o

92491 Wheat whiteshorts............oo b iiiiiie
99883 " Wheatiwhite shorta.., . .« . ;v.covdesniiiiniiv. ban
21587 Wheat whiteshorts..........c..c..ocooiinne
25521 Wheat whiteshorts..............coooeiniennt
24881 Wheat whiteshorts...................cooiitt
25638 Wheat whiteshorts..............cooieiiiiiin
25337 Wheat white shorts. . A
25325 Wheat white shorts. .
24737 Wheat white shorts. .
24649 Wheat white shorts. . ..
24641 Wheat white shorts. ... i 3
24881 Wheat whiteshorts.............cooovviiniiin,
24749 Red Dog Flour..........ooooviiiniiinieiinn.
24708 Wheat whiteshorts........c..coveveniioeniinnt
22421 Wheat whiteshorts..........covceerniinnin,
924930 ‘Wheat whiteshorts. . .......coo o coviii i
22694 Rich whiteshorts...............coooiiiiiinn
22637 Wheatgrayshorts,...........0oo il e
23895 Wheat gray shorts ;. o al el AL S T 0, L
29659 ‘Wheat gray shorta: .\ u v im il ladaiii i,
29657 “Wheat grayshorts.. .. .. ..+, idaviiaiii. i
22426 - Wheat grayshorts. .. .. ..o viaieiaiiiianil
90607 “WHERVBIAY BUONTE . . st s v sinatebiis niain's
24340 Wheat gray shorts.....oc..ioeteeicoeaiiin st
22344 Wheat grayshorts......... vveeeiiiiieaiii.y
25504 Wheat gray shorts..........coccoeieiifuniinin..
25315 Wheat gray shorts. .. cd. .o onaaresnana v i
25430 Wheat gray shorts........cooovevenieniiiin,
24631 ‘"Wheatgray BBORtE: o s d pe e it U
A7 Wheat Eray RRapte. =i o 8 G s
23843 'Wheat gray shorta. .. .. iiiibaiiets et
23857 Wheat gray shorts. .. :
23868 Wheat gray shorts an
22343 Wheat gray shorts. ..
22295 Wheat gray shorts
21592 Wheat gray shorts
22270 Wheat gray shorts
23651 Wheat gray shorts
22999 Wheat gray shorts
24312 Wheat gray shorts
24953 Wheat gray shorts
24330 Wheat gray shorts and screenings. . ......
24337 Wheat gray shorts
25618 Wheat gray shorts
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24811 Wheat gray shorts 1 3 56.

25590 Wheat gray shorts 1§ 54.

24849 Wheat gray shorts. .. 3 48.

25549 Wheat gray shorts. . 4 19.

25020 Wheat gray shorts. . .| 11. 31

25041 Wheat gray shorts. . 6 41.

24872 Wheat gray shorts. . 51.

24849 Wheat gray shorts. . 3 48.

24811 Wheat gray shorts 1 3 56.

24685 Wheat gray shorts and screenings. . . . 2 2 30.

24654 Wheat gray shorts.................. 72.4
24872 Wheat gray shorts Lo 51.2
25420 Wheat gray shorts. . ) | 46.4
95159 Wheat gray shorts. ... 5 34.8
25068 Wheat gray shorts............ 4 e 30.0
25600 Wheat gray shorts............ 5 35.6
25704 Wheat gray shorts.................. 48.8
25568 Wheat gray shorts. . e 2 32.8
25689 - Wheat gray shorts........%....... 1 5 35.6
25338 Wheat gray shorts and screenings. . 1 5. 30.8
95291 Wheat gray shorts 4 ¥ 29.6
25100 Wheat gray shorts 5. 33.6.
25377 Wheat gray shorts G, 2 4. 28.8
95527 Wheat gray shorts and screenings. .............. | 9.48 ....... 7. 26.0
93816 Wheat gray ghortar. . i ..« oo isai - aiiila i sasas 1.2 4 14.6
938085 7 WHeab Gray BROCE. . ..o < s onv os s vpsinntotndes 1.2 6 37.9
29389 " Wheat gray BHOTS. .o, oo .o oo ehezvnosarsasiis 5.4 17 18.7]
22364 Wheat gray shorts and (flour middlings).......... .8 24 14.9
22469 Wheat gray shorts 1.3 7 37.3
23637 Wheat gray shorts 4 2 17.3
22979 Wheat gray shorts 0.8 4 24.4
24308 Wheat gray shorts.... 0 3 37.0!
24940 Wheat gray shorts.... 4.7 13. 20.4
25206 Wheat gray shorts. . 0] 2 25.5
25261 Wheat gray shorts .8 12, 22.2
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Table 16. Crude fiber content of feed and percentage of siftings—Continued.
Siftings, per cent
Crude L4
Name fiber 14 and
14 20 48 Thru 20
Wheat gray shorts 5.57 1.9 4.7 43.5 49.9 6.6
Wheat gray shorts 5.58 0 6.8 67.2 D12 6.8
Wheat gray shorts 5.61 .8 10.0 51.6 38.0 10.8
Wheat gray shorts 5.45 4 12.8 50.4 30.0! 13.2
‘Wheat gray shorts 5.75 6.8 2.4 69.6 29.6 9.2
Wheat gray shorts 5.61 4 10.0 51.6 38.0 10.4
SRt iy BRORGE. L L e 6.15 4 2.4 68.4 28.8 2.8
Wheat gray shorts (standard shorts)............. 6.03 1.2 6.4 63.6 30.0 7.6
AT AR s R eR DR SE T 6.05 3.6 6.0 67.6 22.8 9.6
A L PO R el PN e b 6.36 4 6.5 62.6 30.9 6.9
Wheat gray shorts and ground wheat screenings. .. 5.89 4 8.0 60.0 3352 8.4
b S T A el B b SRR L G G 5.91 0 2.8 73.6 24.8 2.8
Wheat gray shorts and sereenings. .............. 5.96 3.2 9.6 58.4 30.0] 12.8
‘Wheat gray shorts (standard shorts)............. 6.03 : 15 6.4 63.6 30.0! 7.6
koL O BHORS . O, Rua Lo BT LIV Rl Sy 6.08 .8 3.2 74.0 22.8 4.0
R on b sy BHOFER 0 i 4 o L Ve s v 6.15 4 2.4 68.4 28.8 2.8
NV BCab Eray BDOMIR.™, =, o 1 ko Sl s g i L 6.17 0 4.0 70.0 27.2 4.0
Wheat gray Bhorts .o el A LB ey 6.19 0 0] 64.4 34.4 0
WHEAT Renl ARG Ll ok il o S s T 6.21 0 0 T2 24.4 0
WHOAY Rea RROEM =y ey e D il v . 6.36 0 6.1 63.6 30.1 6.1
Wheat ariy SRORE. . 5100 e e 6.46 18.0 11.6 36.0 34.8 29.6
o Wheat gray BBORE, ... ov ook dbed i e 6.50 1.2 10.0 61.2 28.4 12
Wheat gray shorts and ground wheat screenings. .. 7.15 2.8 12.8] 63.1 20.9 15.6
Wheat gray shorts and ground screenings...... ... 6.69 2.5 12.6 76.1 8.5 15.1
‘Wheat gray sHorts, ... Lo 0o s il e 6.58 0 3.6 67.7 28.7 3.6
Wheat gray shorts:. 5/ i oo e ditvvaroanls 6.74 2.9 7.1 79.3 11.4 9.0
VIS Rray BROPWEL . i o siviaiviv e vnsy o ses 7.02 1 11.4 66.9 20.4 12.5
‘Wheat gray shorts.......... M e 7.89 .8 4.1 52.9 42.2 4.9
* Wheat gray shorts and screenings. .............. 6.78 4 5.6 58.8 33.6 6.0
Wheat gray shorts and screenings. .............. 6.75 0 1.2 62.6 36.2 1.2
Wheat gray 8hOrt8. .o, ovovvreviostinenrsonnns 6.83 1.2 8.4 62.4 26.4 9.6
Wheat gray shorts and screenings. .............. 6.97 4.8 6.8 61.6 26.8 11.6
Wheat Ty eRORta. L s e e 6.84 1.2 3.2 58.8! 37.2 4.4
SYHEat aray BhORG 7 5 s e s 6.64 0 8.4 67.2 24.4 8.4
‘Wheat gray shorts and screenings............... 6.69 4 3.2 67.2 30.4 3.6
Wheat grayshorts, ......ccoooceniiiin i, s 6.7 4 7.2 75.2 18.4 7.6
Wheat grayshorts. ......c.cveiiiinanaiinaas 6.21 2.0 5.6 72.0 22.0! 7.6
Wheat gray shorts and screenings................ 7.88 0 1.2 72.8 26.8 1.2
W hiat A BRORBL it v s 277 5.2 16.0 55.7 28.91.0. 7219
Wheat gray shorts.......... Fig e Do e 7.98 0 1.6 65.6 33.3 1.6
Wheat gray shorts and screenings. .............. 7.76 .8 4.8 66.8 22.6 5.6
Wheat gray shorts and screenings. .............. 6.52 4.4 10.4 52.0 34.4 14.8
Wheat gray shorts and screenings. .............. 6.54 .8 13.2 60.8[ - 25.6 14.0
T T SR SRR TS B R 6.63 0 3.2 57.2 41.2 3.2
MHERE IRy BHOEIE i o v miooie i e ws eisTsyatens s 6.64 0 8.2 67.2 24.4 8.4
Wheat gray shorts and screenings. .............. 6.65 .8 11.6 70.4 18.0 12.4
Wheat gray shorts (soft and screenings).......... 7.10 2.0 10.4 60.0 28.0 12.4
IVHEAY Bray BROKIE v oy s S s s g v 7.98 0 1.6 65.6 32.7 1.6
Whent gray BROFbE. . o0 sl viiesiaigawii’ 8.03 1.2 3.2 76.4 21.2 4.4
Wheat gray shorts and ground wheat screenings. .. 9.01 4.0 16.7 68.4 10.3 20.7
800 Wheat brown shorts and screenings............. 5.42 .6 4.8 46.6 42.6 5.4
‘Wheat brown shorts . . o« covveverieraaiennns 4.79 0 1.2 54.2 44.2 1.2
Wheat brown Shorts ... o - vive dveidiviaaniie . 4.72 7.6 8.8 56.6 26.7] 16.4
Wheat brown shorts. . . ..voovveiiieiniainn.. 5.19 1.2 5.6 56.8 38.0 6.8
‘Wheat brown shorts and ground screenings. ... ... 5.57 4 15.1 61.1 22.9 15.8
WRERE DEOWIBHOELS. . o o o v oale 05 it €o v iaans 6.36 [1) 13.6 82.2 4.2 13.6
Wheat beowmshorta. . 0. o voodeiin v i ade 6.17 4 4.5 71.2 23.9 4.9
Wheat brown shorts and screenings.............. 6.16/ 4 4.0 60.4 37.2 4.4
Wheat browrishiorts. .. . .:ooo.oiiin. i, 5.57 0| .8 56.8] 42.8] .8
Wheat brownghorts. . oo ... ie i i, 6.29 0 20.0 88.0! 11.2 20.0
Anchor wheat brown shorts..................... 6.16 4 4.0 73.6 23.2 4.4
T S SR SRR 7.64 .9 12.1 74.4 12.3 13.0
504" Whent brown shorts. . /. ii e ietineiiveisis 7.20 2.1 4.9 69.8 22.9 7.0
YWheat brown SROEta. .0/ i oot civiviioneiaainve 7.13 0| T 67.1 33.6 1.7
Wheat brown shorts and screenings. Liias 7.91 4.4 12.8 70.4 12.8 17.2
‘Wheat brown shorts. ........... 7.25 4 4.8 71.6 23.2 5.2
Wheat brown shorts. . 7.83 10.8 8.8 57.6 23 2 19.6
‘Wheat brown shorts........ 7.84 1.2 4.8 68.4 26.4 6.0
Wheat brown shorts and screenings. 7.91 4.4 12.8 70.4 12.8 17.2
Wheat brown shorts and screenings. 8.12 4.0 15.2 69.2 12.4 19.2
Wheat brown shorts. ........... 8.57 32.4 23.3 37.2 7.0 55.7
Wheat mixed feed. . 3.74 8.4 12.4 44.8 34.4 20.8
Wheat mixed feed. 5.67 25.6 11.7 30.0! 22.6 37.3
880 Wheat mixed feed. . 5.86) 27.6 10.4 45.2 17.2 38.0
Wheat mixed feed. . 4.64 20.8] 12.8 39.2 26.8 33.6
Wheat mixed feed. . 5.86/ 27.6 10.4 45.2 17.2 38.0
Wheat mixed feed. . 6.10 38.8] 12.4 34.0 14.8 51.2
Wheat mixed feed. . . 6.15 26.4 8.8 35.2| * 30.8 35.2
Wheat mixedfeed........0...c.cooi iiinaiin 6.49 41.2 10.4 24.8 24.0 51.6
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Table 16. Crude fiber content of feed and percentage of siftings—Continued.
Siftings, per cent
Crude
Name fiber 14 and
14 20 48 Thru 20
22298 Wheat mixed feed. . ............coovvvuiinnn... 7.62 27.4 17.9 45.1 10.9 45.3
SUaRh Y Whentanixedideed: (o t0 a. . R e it Tal L 6.53 31.4 13.0 29.1 26.5 44.4
23806 Wheat mixed feed and screenings................ 7.91 30.8 10.8 41.7 17.2 41.6
24265 Wheat mixed feed 7.89 18.4 12.0 46.8 20.0: 30.4
22283 *Wheat mixed feed 8.10 17.1 2.5 52.9 27.5 19.6-
24867 Wheat mixed feed. .. 7.19 28.4 12.0 42.4 16.8 40.4
24862 Wheat mixed fi e 7.29 34.4 12.4 32.0 21.2 46.8
24640 Wheat mixed feed. .. 8.29 26.8 10.4 38.0 24 .4 37.4
24895 Wheat mixed feed. . . 7.83 32.0 12.8 38.0 17.2 44.8
25022 Wheat mixed feed. .. 6.68 51.2 10.4 30.0 9.6 61.6
25146 Wheat mixed feed. . . 6.91 53.2 11.6 29.6 5.6 64.8
25295 Wheat mixed feed. . . 7.11 26.4 10.8 36.0 26.8 37.4
24867 Wheat mixed feed. . . 7.19 28.4 12.0 42 .4 16.8 40.4
24862 Wheat mixed feed. .. 7.29 34.4 12.4 32.0 21.2 46.8
25296 Wheat mixed feed. .. 7.52 52.0 10.0 24.0 16.0] 62.0
24895 Wheat mixed feed. 7.83 32.0 12.8 38.0 17.2 4.8
24992 Wheat mised feed 8.02 54.8 15.2 23.2 6.8 70.0:
25057 Wheat mixed feed and screenings. 8.18 32.0 10.8 38.0 19.6/ 42.8
25030 Wheat mixed feed and screenings. 8.42 18.0 11.2 57.6 14.8 29.2
24869 Wheat mixed feed and screenmgs ..... 3 9.45 4.0 12.0 34.4 9.6 56.0
24865 Wheat mixed feed with mill run screen gs ....... 8.51 28.8 10.0 4 4 16.8 38.8
24864 Wheat mixed feed and rice bran_................ 9.65 32.0 10.0 40.4 18.0! 42.0¢
24688 Wheat mixed feed 8.75 38.0 12.4 36.0 14.0 50.4
24626 Wheat mixed feed. . . 9.09 15.6 13.2 56.4 14.8 28.8
24702 Wheat mixed feed. . . 9.39 49.6 7.6 30.0 14.0] 57.2
24369 Wheat mixed feed. . . 9.62 55.6 16.8 25.6 2.8 72.4
25051 Wheat mixed feed 8.58 40.8 11.6 33.2 15.6 52.4
25303 Wheat mixed feed 8.86 45.2 12.4 32.0 10.4 57.6
25490 Wheat mixed feed 8.89). e i lasia iy, redleul S
25126 Wheat mixed feed 8.95 40.4 14.4 28.4 18.0 54.8
25392 Wheat mixed feed and screenings e, 9.04 38.8 16.6 33.8 11.3 55.4
25588 - Wheatmixed feed . oo 5. i tGs vo e s v s 9.45 56.0 9.6 26.8 8.8 65.6
24974 Wheat mixed feed and cornbran................ 9.95 49.6 12.4 28.4 11.2 62.0¢
23961 Wheat mixed feed and screenings................ 8.94 26.0 14.4 43.8 14 .4 40.4
21509 Wheat mixed feed 9.96 12.3 21.5 60.9 4.9/ . 33.8
21254 Wheat mixed feed. .. 9.15 28.5 14.2 47.2 9.7 4.7
22283 Wheat mixed feed. .. 8.10 17.1 2.5 52.9 27.5 19.6
22326 Wheat mixed feed. .. 9.02 21.5 20.7 46.2 11.5 42.2
286824 v Wheatmixedafeeds oo 2l - uii . s Bl 9.39 2.8 4.8 68.7 23.7 7.6
22396 Wheat mixed feed and screenings................ 8.90 35.3 14.9 37.4 12.3 50.2
23853 Wheat mixed feed 10.10{ , 2.0 4.4 56.1 37.5 6.4
23852 Wheat mixed feed 9.70 23.6 15.2 44.8 16.4 38.8
21528 Wheat mixed feed and HORSRTINERS. L - s 8.94 24.9 16.9 47.3 10.4 41.8
22423 Wheat mixed feed and screenings. i 9.60 24.3 19.3 49.0 yfa 43.6
24294 Wheatbran............. 6.05 14.8 ° 10.4 58.0 15.6 25.2
23650 Wheat bran.......... 7.26 22.9 23.4 42.6 11.1 46.3
ARAR0 W heatbran 0 0l e S S R A U 8.16 8.0 8.4 61.2 22.4 16.4
A O Reatibran. . oo E DRl e el 8.38 10.2 22.8 60.7 6.4 33.2
BEhiy Wheatdran 'rooc ol S D Bl e 8.05 25.7 24.3 44 .4 4.8 51.0
BT W REREIAN v d . i A T e s e e 7.43 20.6 19.8 55.2 4.0 40.4
RABO W ReRt-bran: . 5 e 7.29 49.6 9.2 28.0 13.2 58.8
ZeodiyWhent bran. - 2% o 5 FU s e S D 7.60 50.8 19.6 27.6 2.0 70.4
ARG WHeabhran. . 2 L I S 7.79 49.6 9.2 28.0 13.2 58.8
2ob82 Whaeabbran oy 0 e s 8.89 26.4 10.8 46.0 18.0 37.2
SO0SEERANREATbIAN. L e o O e 9.38 57.6 20.0 19.6 3.6 77.6
USRI an . L R B R e 10.25 44.1 19.5 28.7 7.5 63.5
e R et ibran. 10y RO L R 9.05 21.1 28.1 46.7 4.0 49.2
R AV e biriny P U R S 8.05 25.7 24.3 44 4 4.8 50.0
22993 Wheat bran............. 9.23 34.4 15.< 42.4 6.4 49.6
25455 Wheat bran............. 10.18 48.4 18.4 30.0 3.2 66.8
25306 Wheat bran............. 10.61 4.44 24.0 161 s 8 68.4
25433 Wheatbran............. 10.68 58.8 13.6 24 .4 4.8 72.4
24919 Wheatbran............... 11.27 77.6 14.0 8.0 1.2 81.6
25466 Wheat bran and screenings 4.84 24.0 10.4 34.0 32.4 34.4
22474 Wheat bran and ground wheat screenings. . ..... 8.35 28.4 23.1 40.3 8.4 51.5
25244 Wheat bran and screenings. .................... 9.23 32.8 16.0 46.8 5.6 48.8
24309 Wheat bran and screenings. .................... 9.97 37.6 156.2 29.6 8.4 52.8
24369 Wheat bran and screenings. .................... 9.89 55.6 16.8 25.6 2.8 72.4
25518 Wheat bran and screenings. b 8.97 44 .4 14.0 3852 9.6 58.4
25573 Wheat bran and screenings. 9.01 46.8 16.0 35.2 3.2 62.8
25080 Wheat bran and screenings. 9.47 58.8 14.8 21.2 5.2 73.6
25569 Wheat bran and screenings. ............. 9.69 64.4 10.4 25.2 1.6 74.8
22406 Wheat bran and ground wheat screenings. . 10.88 48.2 15.8 31.2 4.8 64.0
23652 Wheat bran and ground wheat screenings......... 10.01 51.4 17.2 27.8 3.6 68.6
22344 Wheat bran and ground screenings. ............. 9.36 45.3 20.8 30.0 3.6 66.1
22269 Wheat bran and ground screenings. ............. 9.83 55.4 19.7 19.6 5.3 75.1
22253 Wheat bran and ground screenings.............. AORBIE 00 < i R S St il i s e e
22339 Wheat bran and ground screenings.............. 10.93 66.5 15.8 16.3 1.4 22.3
22395 Wheat bran and ground screenings. ............. 9.30 29.82 20.22 41.37 8.24 50.54
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Table 16. Crude fiber content of feed and percentage of siftings—Continued.

Siftings, per cent

. Crude
Name fiber 14 and
14 20 48 Thru 20
22325 Wheat bran and screemngs ..................... 10.27 55.1 16.5 18.9 9.5 61.6
22327 Wheat bran and screenings..................... 9.82 29.0) 22.8 40.3 7.6 51.8
22412 Wheat bran and screenings. .................... 8.70 40.4 15.6 33.9 9.1 56.0
22274 Mixed bran and ground screenings............... 10.58 32.3 19.4 38.2 10.1 51.7
22305 Wheat bran and ground screenings. . ............ 10.85 49.0 22.6 19.6. 7.6 71.6
22639 Wheat bran and screemngs ................ 10.28 32.2 14.9 41.4 11.5 47.1
23621 Wheat bran and screenings. .................... 11.06 48.4 22.8 27.6 1.2 71.2
22346 Wheat bran and screenings. .................... 9.66 63.5 16.7 17.1 2.6 80.2
24691 Wheat bran and screenings. .................... 10.39 76.0 11.2 8.8 4.6 87.2
25395 Wheat bran and screenings. .................... 11.42 41.9 19.3 35.1 4.5 61.2
24926 Wheat bran and screenings. .................... 11.39 40.7 16.6 34.1 8.0 57.3
25042 Soft winter wheat mill run bran. . i 10.90! 52.0 16.4 25.6 6.0 68.4
22688 Wheat bran and screenings. 10.29 48.2 14.6 29.7 6.4 62.8
25437 Wheat bran and screenings 10.02 48.8 20.0 23.6 8.4 68.8
25455 Wheat bran and screenings. LSS 10.18; 48.4 18.4 30.0 3.2 66.8
25381 Wheat bran and screenings. .. . .. A 10.26 69.6 15.6. 14.0 2.4 85.2
24999 Wheat bran and screenings. .. . .. e 10.29 39.6 24.0 33.6 3.6 63.6
25054 Soft wheat bran................ GRS 10.39 79.2 13.2 8.8 .8 92.4
25346 Wheat bran and screenings. ......... ok 10.48 54.8 13.6 30.0] 3.2 68.4
25308 Wheat bran i, o7 . Jys i ol S, e 10.61 44 .4 24.0 31.6 .8 68.4
25332 Wheat bran and sereenings. ......... SR 10.65 78.0 9.2 10.0 3.6 87.2
20483 “Wheabbran 2. coit i ind e 5 10.68 58.8 13.6 24 .4 4.8 72.4
25288 Wheat bran and screenings. ........... A 10.69 50.4 20.0 26.8 4.0 70.4
2AG10: - Wheat bran:i, i, ey sakibiesa s il 11.27 77.6 14.0 8.0 1.2 91.6
25352  Wheat bran and screenings i 11.24 48.8 17.6 29.2 . 4.4 76.4
23005 Wheat bran and screenings. o 10.61 48.8 22.4 26.0/ 1530 71:2
24983 Pure wheat shorts.................... e 6.25 4 12.8 62.4 24.8 13.2
22254 Mixed bran and wheat screenings. . . . .. ks 8.37 41.0 17.8 33.4 6.0 58.8
24905 Shorts with screenings. ............... S 7.31 3.2 13.2 57.2|. 26.4 16.4
24247 Mixed bran and screenings. . £ 7.35 41.0 10.2 32.2 16.3: 51.2
25247 Bran, shorts and screenings 5 8.30 34.8 13.6 36.0! 16.0 48.4
25055 Wheat bran, shorts and screenings. .. . .. od 8.36 4 11,2 61.2 28.0 11.6
24622 Bran, shorts and screenings............ e 8.98 36.8 14.0 33.6 17.6 50.8
25444 Bran, shorts and screenings mixed. .. .. ... b 8.67 24.4 12.0! 47.6 17:2 36.4
22375 Standard wheat shorts. ................. e 10.35 0 6.2 85.1 8.7 6.2
22328 Wheat bran, shorts and screenings........ & 8.82 48.2 15.8 1.2 4.8 64.0
25009 Wheat bran, shorts and screenings. .. ... .. i 11.54 22.8 16.4 45.6 15.6 39.4
BRan06 Nixed DI 2 th o e e e 2 13.07 45.8 21.4 47.5 3.3 67.2

Table 16 shows the crude fiber content and the siftings secured from
a number of wheat by-products and arranged according to the mames
under which they were sold. These names are not always correct.



Table 17. Number of samples in the groups given.

0-1 i BUE

On 14 Sieve. Per cent.................. 3.1-5 | 5.1-10 | 10.1-20 | 20.1-30| 30.1-40| 40.1-50| 50.1-60| Over 60 Total
Wheat white shorts and screenings. .. .............cooiiuienenan.,, b
Wheat gray shorts and screenings. ......... 112
Wheat brown shorts and screenings 21
Wheat mixed feed and screenings........... 51
Wheat bran 8nd S0reeningE. .. o .o iiiesitsiesioraseibae Ty 60
On 20 Sieve. Per cent......i,..co0a004 0-5 | 5.1-10 |10.1-15 | 15.1-20| 20.1-30(Over 30. Total
Wheat white shorts and screenings 15 2 17
Wheat gray shorts and screenings. . ...... 61 35 112
‘Wheat bran, shorts and screenings 10 3 21
‘Wheat mixed feed and screenings......... 4 4 6 51
Whest brae anth BereeninpE. . . r ., . i LA e S e 4 60
On 14 and 20 Combined. Per cent.................. 0-5 5.1-10 | 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80| Over 80 Total
Wheat white shorts and screenings...........................oLL, i 17
Wheat gray shorts and screenings. . . . 112
‘Wheat brown shorts and screenings. . . 21
‘Wheat mixed feed and screenings. .. .. 51
Wheat bran anf sereeinis. . .0 .o e e e 60
On 48 Bieve. —Per oenb o vl iGN K 0-10 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80|Over80.1 Total
Wheat white shorts and screenings....................ccoiion... 4 4 2 2 2 § 1 17
‘Wheat gray shorts and screenings. . 4 1 4 4 12 27 41 112
Wheat browit shorts Snd BOmBBDENER. . .. i .5 iieins vosoninins S o o BB e & oo isifin e o afegigs's 1 1 5 6 21
Whekt nirxad Fond - nad-BOreetimEE: . i S e e ey ] i e e 12 16 16 5 2 51
11 s 4 10 3 60

Whaat bran Snd ACreentOR. . - .0 i s i b vea s

(44
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Thtowd:= Per cenb,. < 0 S T i 0-10 | 10.1-20| 20.1-30| 30.1-40| 40.1-50} 50.1-60| 60.1-70| 70.1-80| 80.1-90| Over 90 Total

Wheat white shorts and screenings.................c.covvviiiiiiiiis foenennns } LS SRR 2 1 1 2 2 5 3 17
‘Wheat gray shorts and sereenings. ..................ocvviiiinonnnn. 1 13 39 30 10 8 2 4 1 = 112
‘Wheat brown shorts and sereenings..................c...cooviinnnn. 2 5 8 3 - Sl S Tt IR R L ok A T 21
‘Wheat mixed feed and screenings...................coiiiiiiina.n. 9 28 11 o2 AT o RSl S PR e R SO RIS e R 51
Whent bran suttROreBRINEE . 0%k s oo T o f s e bt b5 e S s 51 7 1 1[0 e ORI R BRINREEES e o it ST B B 60
On 48 and Through Combined. Per cent.................. 0-5 | 5.1-10 | 10.1-20| 20.1-30| 30.1-40| 40.1-50{ 50.1-60| 60.1-70| 70.1-80| 80.1-90| 90.1-95| Over 95 | Total

Wheat white shorts and screenings.....................cccoieninnn. 3 14 17
Wheat gray shorts and screenings. . . 25 61 112
Wheat brown shorts and screenings. 4 3 21
Wheat mixed feed and screenings. 2 Wa A 51
Wheah Brsn and adkbeninpat et T o SRR Aa e e e L S e b S8y el b O s s o 6y - e e o o B Rl e i i 60

‘SIONAOYJ-Xg IVAHA d0 TATVA ANV NOILISOIWO)) TH],
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Table 17 shows the number of samples arranged by groups, and is
a survey of Table 16. . For example, with wheat gray shorts, 74 sam-
ples contained less than 1 per cent. of siftings on the 14-mesh sieve,
and- 61 less than 5 per cent. on the 20-mesh sieve. Thirteen samples
of wheat bran gave 70 to 88 per cent. siftings on the 14- and 20-mesh
sieves combined. :



Table 18. Percentage distribution of siftings of various feeds.

On 14 Mesh. 0-1 1.1-3 | 3.1-5 | 5.1-10 | 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60[Over60.1
Wheat white shortd and 8ereenings. ... .. .. ... s oo . Br8Bbo L oo B ;
Wheat gray shorts and screenings. . .............. . 22.32 8.04 .89|..
Wheat brown shorts and screenings............... ke ¥ 14.29| 14.29 4.76
Wheat mixed feed, shorts and screenings. . C3l 0] e R 45 g
Wheat bran and screenings .. . . . .. T R e U R R S e e e LB Tl TS 3.33

On 20 Mesh. 0-5 5.1-10| 10.1-20{ 20.1-30| Over 30
Wheat white shorts and screenings. .. ............oviiiiieieiiias et esinrinesins 88.23 AU TR b A Y DO
Wheat gray shorts and screenings. ............... z 54.47 31.251" - 10.71 2.68 bl e
Wheat brown shorts and screenings E 47.62 14.29| 19.05 14.29 4.76]....
Wheat mixed feed and screenings................. : 7.84 11.77]  62.75 13.73 3.92....

Wheat hraR and soreShinge:s o 4l L S e T e e s e SRR 6.67| 25.01| 43.34| 25.01

On 14 and 20 Mesh Combination. 0-5 5.1-10 | 10.1-20{ 20.1-30{ 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80|Over80.1

Wheat whiteshortsand sereenings. . ..............oooooi il it
Wheat gray shorts and screenings. . ..............

Wheat brown shorts and screenings
Wheat mixed feed and screenings. .. ............
Wheat bran and screenings

88| "21.57|" '31.38] 9.6l 77 T B
3.33 5.00] 11.67| 18.34| 26.67| 21.67| 11.67|........

0-10 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80|Over80.1

Wheat white shorts and sereenings.................oouiiiiiiiiiiines it 23.53 23:68] - T1P A R e 7 5.88 5.88 5.88

Wheat gray shorts and screenings. ........... hh 3.57 .89 3.57 3.57 10.71] 24.11 36.61 14.29
Wheat brown shorts and screenings g ROl S S B -4.76 4.76| 23.81| 28.57| 28.57
Wheat mixed feed and screenings............... A R e 23.53| 31.38] 31.38 9.81 Bl
Wheat nitsed beale 6 BOreMMIngR. ... . ... . u0 il e e e s 8.34 11.67| 36.67| 18.34| 16.67 5.00 PR e

‘SLONAOUJ-Rg IVAH A 0 TNTVA ANV NOILISOIWO[) TH[,



Table 18. Percentage distribution of siftings of various feeds—Continued.

Through.

©0-10 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80| 80.1-90|Over90.1

Wheat white shoets sed SetelIle o2 SIS0 oo 6 T oene T ek S Rea s A e i et B8R o ns 11.76 5.88 5.88) 11.76| 11.76| 29.41] 17.65|........
Wheat gray shorts and screenings. . .89 11.61 34.82 3 5 : 3.57] E :
Wheat brown shorts and screenings 9.52 23.81| 38.10 Fok i
Wheat mixed feed and screenings. . 17.65 54.911 21.57
Wheat bran and screenings. .............ovueueeenennn.. 85.02 11.67 FEC R R, o e N S DA P

On 48 and Through Combined. . 5.1-10 | 10.1-20| 20.1-30| 30.1-40| 40.1-50| 50.1-60| 60.1-70| 70.1-80| 80.1-90| 90.1-95(Over95.1
Wheat white shorts and screenings........................... 17.65| 82.35
Wheat gray shorts and screenings. . ..................oo.oue. 2 22.32| 54.47
Wheat brown shorts and screenings .76, ¢ 19.05| 33.34
Wheat mixed feed and screenings.......................... c e 3.92 o

Wheat bran and screenings. ................cooiniiiiinnns

31.67

9€
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Table 18 gives the percentage of each group. Wheat white shorts
left less than 1 per cent. when sifted on a 14-mesh sieve in 94.1 per
cent. of the samples. Wheat gray shorts left less than 1 per cent. on
the 14-mesh sieve in 66 per cent. of the samples, and less than 3 per
cent. in 88 per cent.

Table 19. Crude fiber in siftings and amount of siftings.

Crude fiber, per cent Siftings, per cent
Orig- | On On On | Thru| On On On | Thru
inal 14 20 48 48 14 20 48 48
24929 Wheat gray shorts..................... 6.72| 1.07 3.2 1.9/ 20.2| 75.4
24953 Wheat gray shorts..................... 4.94| 1.20f 0.8 5.4/ 67.4] 25.9
25206 Wheat gray shorts................ & 7.19] 2.35 0 2.6 72.3] 25.5
24940 Wheat gray shorts and screenings. . 7.08/:1.20] 4.7 13.7}. 61:1] :20.4
25185 Wheat gray shorts................ sk 8.09| 3.07 .4 6.5 62.6/ 30.9
25261 Wheat gray shorts and screenings. ... ... 7.64| 2.18 .8 12.2( 64.9| 22.2
24921 Wheat gray shorts and screenings. ... ... 7.85| 2.22 .4 6.0 63.8/ 28.6
24905 Wheat shorts and screenings. . ... .. . 7.19| 3.59| 5.2/ 16.5| 61.5| 16.5
24247 Mixed bran and screenings. .. ..... 7.48| 3.65| 41.0/ 10.2| 32.2 16.3
25279 Wheat bran. ......ccooevvuveni.n 7.45| 1.53| 20.6| 19.8| 55.2 4.0
25219 Wheat gray shorts.............. 8.70| 2.07| 5.2| 16.0] 55.7| 23.2
25272  Wheat gray shorts.............. 8.57| 6.61 0 1.6/ 65.6] 33.3
25212 Wheat shorts and screenings. . . .. 7.37| 4.20| 25.5| 10.8| 46.9| 16.5
25244 Wheat bran and screenings. ... .. 8.89| 3.40( 65.8/ 9.6 17.2| 6.6
25042 Soft winter wheat mill run bran. . 11.10{ 6.65| 52.0| 16.4| 25.6 6.0
24926 Wheat bran and screenings. . . ... AL 9.92| 7.96| 40.7| 16.6| 34.1 8.0
25395 Wheat bran and screenings. ............ 11.38| 6.99| 41.9] 19.3] 35.1 4.5

Table 19 again shows the chemical composition of a number of sift-
ings. All of the siftings which went through the 48-mesh sieve con-
tain less than 4.5 per cent. fiber with the exception of one sample of
wheat gray shorts originally containing 7.98 per cent. crude fiber, and
three samples of wheat bran. The crude fiber content of the siftings
on the 48-mesh sieve are less than 9 per cent. with the exception of
wheat bran. The material on the 20-mesh sieve is in almost all cases
high in fiber, and corresponds nearly to wheat bran in composition.
This is likewise the case with the crude fiber in the siftings on the
14-mesh sieve.

An examination of the various tables here presented shows a con-
siderable variation in the amount of the siftings from feeds of the
same name, and also in their chemical composition, especially in the
crude fiber. A study of the table shows that the sifting test would
be of assistance in the examination of wheat products. It was shown
by Bisbee at the meeting of the Association of Official Agricultural
Chemists November, 1920, that sifting tests in combination with the
determination of the crude fiber content could be used to distinguish
between wheat middlings and ground wheat bran.

The sifting requirements described below are based upon the tables
just presented. If a feed does not conform to these requirements in
Texas, it should be considered as deficient, especially if the chemical
analysis agrees with the sifting tests. If there is a disagreement be-
tween the chemical analysis and the sifting test, the chemical analysis
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Table 20. Sifting tests for wheat by-products.

Not more than Not less than
On14 (Onl4and| On48 Thru 48
mesh 20 mesh mesh mesh
‘Wheat white shorts, standard 1 5 60
Conformity name, per cent.......... R 94.1 82.4 70.5
Less than 3.5 per cent fiber, conformi 89.7 89.7 72.8
Wheat gray shorts, standard. .............. A 3 10 40 20
Conformity name, percent....................... S 88.4 7.8 88.4 87.4
3.5-5.5 per cent fiber, per cent, conformity................... 85.3 83.2 87.5 87.5
Wheat brown shorteystandard &l a0, Feilan. At s ks . 5 20 50
Conformity name, percent....................o.... e 85.7 100 90.5
5.5-6.5 per cent fiber, per cent, conformity 76.8 78.8 82.5
Wheat mixed feed, standard. ..o il L Ll 40 60 20 10
Conformity name, percent......................... RN 75.5 86.3 100 82.3
6.5-8.5 per cent fiber, per cent conformity 66.7 93.5 100 84.7

should have the more weight, as the feeding value depends upon the
chemical analysis which does not necessarily depend upon the fine-
ness of material. It could not be expected that the siftings in all
cases would coincide with these groups, for some of the feeds may be
incorrectly named.

Table 20 shows the suggested sifting standards for wheat by-products.
Wheat white shorts should as a rule contain less than 1 per cent. ma-
terial on a 14-mesh sieve, and 94 per cent. of the samples examined
conform to this requirement. There should be less than 5 per cent. on
the 14-and 20-mesh sieve combined, and 82 per cent. of the samples
conform to this requirement. Wheat white shorts should contain not
less than 60 per cent. material which should pass through a 48-mesh
sieve, and 70 per cent. of the samples examined conform to this re-
quirement.

The wheat by-products were also arranged in groups according to
the crude fiber content of the original feed, and the siftings tabulated.
Table 21 shows the percentages of samples which fall into each of the
groups named.



Table 21.

Percentage of siftings in groups given.

0-1 0.1-3 3.1-5 5.1-10 10.1-20 | 20.1-30 | 30.1=40 | 40. 1-50 50. 1-60 | Over 60.1
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Yeas than 3.B0 peroenterudefiber.: ... ... . ..ot L lRL L A0S 89.65 6.90 3.45
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On 14 and 20 Combined Mesh Sieve.

Less than 3.50 per cent crude fiber
3.51-5.50 per cent crude fiber. .
5.51-6.50 per cent crude fiber . .
6.51-8.50 per cent crude fiber. .
8.51-10.0 per cent crude fiber . .

Over 10.1 per cent crude fiber..............

Less than 3.50 per cent crude fiber
3.51-5.50 per cent crude fiber
5.51-6.50 per cent crude fiber
6.51-8.50 per cent crude fiber
8.51-10.0 per cent crude fiber

Over 10.1 per cent crude fiber

Less than[3.50 per cent crude fiber
“3.51-5.50 per cent crude fiber
5.51-6.50 per cent erude fiber
6.51-8.50 per cent crude fiber
8.51-10.0 per cent crude fiber

Over  10.1 per cent crude fiber
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BRAN IN RED DOG FLOUR.

Since the above was written, the second annual report of the Division
of Feed Inspection, Minnesota State Dairy and Food Commission, has
been received, in which Halverson makes a study of the milling of
wheat, and presents some tests from a different point of view. He at-
tempted to separate the bran material from the flour material by grind-
ing, and sifting several times through an 80-mesh sieve, until no more
floury or germ material passed through. He separated bran particles
from red dog flour and middlings in a similar way, and proposes this
method to ascertain the per cent. of bran particles in red dog flour,
and uses it to ascertain which streams of by-products should not go
into the red dog flour. He also proposes to use the ratio of protein
to ash for the same purpose. “As long as the ash is equal to, or greater
than the fiber, the product has a tolerable amount of bran in it. If
the ash is less than the fiber it is advisable to separate, regrind, deter-
mine the exact amount of bran, and decide -on the legality of the
sample.”

COMPOSITION OF SCREENINGS.

It is well known that the composition of screenings varies to a very
great extent. The physical examination of a number of samples of
screenings collected for the purpose of investigation is given in Table
22, and the chemical analysis in Table 23.

Table 22. Physical inations of wheat scr

Wheat Corn Millet or
whole or Speltz Cob, Cheat whole or | broken Corn Milo
broken | and oats |straw,chaff| weed seed | chops wheat or oats

3.15
1.50
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The screenings are all from flour mills, and do not include any
ator screenings. The amount of whole and broken wheat in them
aries from 18.15 per cent. to 99.70 per cent. The quantity of chaff
nd oats in them varies from 0 to 52.7 per cent. The amount of cob,
raw, and chaff varies from 0 to 23.9. Weed seed varies from 0 to
2.22. One sample contained 22.05 per cent. milo.

On account of the great variation in the composition of screenings
is difficult to say what should bé the average composition. A con-
deration of the table shows, however, that the screenings have feeding
alue, since they consist largely of wheat, corn, oats, or milo. The
resence of whole weed seed is objectionable, and the screenings should
2 ground in order to destroy their germinating power.

‘The screenings here discussed are mostly from comparatively small
ills, and have not been re-treated, as in the case with the screenings
n some of the larger mills. They are also different from elevator
enings, probably containing less weed seed.

Table 23. Composition of wheat mill screenings, per cent.

p Nitrogen
Protein Fat Crude free Water Ash
fiber extract

Wheat screenings. . 16.43 2.06 6.11 61.95 8.57 4.88
Wheat screenings 12.53 3.10 2.48 58.62 8.79 4.48
i 25.03 6.53 3.21 52.48 9.05 3.70
16.25 1.52 3.46 67.44 9.46 1.87
15.20 1.69 5.48 65.65 9.50 2.40
16.70 2.16 6.74 60.71 10.97 2.72
16.62 2.07 5.22 64.81 8.64 2.64
14.50 2.16 6.09 58.60 10.72 7.93
16.81 2.31 5.72 61.97 10.07 3.12
16.78 1.66 3.44 65.92 10.14 2.06
14.93 1.55 3.84 53.98 15.50 10.60
14.97 ©2.04 7.07 63.87 8.81 3.24

i 15.32 2,21 2.93 66.55 10.44 2.56 °
8 Wheat screenings 12.41 2.33 4.48 68.29 9.62 2.87
) Wheat screenings 14.13 1.97 3.41 69.00 9.22 2.27
0 Wheat screenings 16.96 3.86 5.47 62.84 1-77 3.09
‘Wheat screenings 15.78 1.87 3.02 68.25 8.78 2.30
‘Wheat screenings 13.18 2.35 5.94 65.00 10.13 3.40
Wheat screenings 14.66 1.96 5.72 63.04 11.42 3.20
Wheat screenings 13.71 2.36 4.43 67.46 9.27 2.7
Wheat screenings 15.90 2.64 5.50 61.62 11.19 3.15
Wheat screenings 12.54 1.81 6.54 65.49 10.10 3.51
/7 Wheat screenings 16.80 1.95 4.11 64.77 9.81 2.56
8 Wheat screenings 11.58 2.30 3.01 69.23 9.25 4.63
19 Wheat screenings 14.46 2.29 2.52 67.76 10.81 2.17
0 Wheat screenings 16.49 1.92 4.28 65.14 9.57 2.600
Wheat screenings 14.69 2.40 8.09 60.24 8.92 5.66.
Wheat screenings 15.24 2.00 5.54 63.76 10.29 3.17
Wheat screenings 18.25 1.93 4.17 64.26 8.78 2.61
Wheat screenings 15.54 2.05 4.40 66.96 8.42 2.63:
I Wheat screenings 16.61 1.92 3.40 66.37 9.55 2.15,
. Wheat screenings 18.79 2.07 3.25 63.20 10.25 2.44
Wheat screenings 17.07 4.38 9.05 52.68 7.36 946
Wheat screenings 17.94 2.38 4.24 65.12 8.29 2.03
) Wheat screenings. . 15.33 2.21 7.78 61.01 9.75 3.92
e U PR S ) 15.67 2.32 5.32 63.43 9.64 3.62
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SUMMARY AND CONCLUSIONS.

This bulletin discusses the chemical composition and feeding value
of wheat by-products. The definitions and standards adopted by the
Texas Feed Control Service are given, together with standards pro- ﬂ
posed by the Association of Feed Control Officials of North America.

A standard of 9 per cent. fiber for wheat middlings would permit a
large percentage of bran particles in this product, and be unjust to
mills making a better product.

The composition, digestibility, and production coefficients of wheat
by-products are given. Feeding tests made at other experiment sta-
tions are used to check the calculated productive values of some of
the feeds.

Whole wheat alone had 84.7 per cent. of the calculated productive
value of ground wheat, and whole wheat and tankage had 92.8 per cent.
of the productive value of ground wheat and tankage calculated from |
feeding tests on hogs at the Missouri Station,

The.calculated productive values of corn, wheat, and middlings agree
well with the productive values calculated from feeding experiments
with pigs at the Ohio Experiment Station.

The use of wheat by-products in feeding is discussed briefly.

Sifting tests are studied for the purpose of using them in detecting{
the adulteration or misbranding of wheat by-products. Suggested
standards for sifting tests are given. Sifting tests must be considered
in connection with the chemical analysis.

The composition of a number of samples of wheat screenings is given. |

i ol e g b



	b0282 0001.tif
	b0282 0002.tif
	b0282 0003.tif
	b0282 0004.tif
	b0282 0005.tif
	b0282 0006.tif
	b0282 0007.tif
	b0282 0008.tif
	b0282 0009.tif
	b0282 0010.tif
	b0282 0011.tif
	b0282 0012.tif
	b0282 0013.tif
	b0282 0014.tif
	b0282 0015.tif
	b0282 0016.tif
	b0282 0017.tif
	b0282 0018.tif
	b0282 0019.tif
	b0282 0020.tif
	b0282 0021.tif
	b0282 0022.tif
	b0282 0023.tif
	b0282 0024.tif
	b0282 0025.tif
	b0282 0026.tif
	b0282 0027.tif
	b0282 0028.tif
	b0282 0029.tif
	b0282 0030.tif
	b0282 0031.tif
	b0282 0032.tif
	b0282 0033.tif
	b0282 0034.tif
	b0282 0035.tif
	b0282 0036.tif
	b0282 0037.tif
	b0282 0038.tif
	b0282 0039.tif
	b0282 0040.tif
	b0282 0041.tif
	b0282 0042.tif

