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3 COMPOSITION AND VALUE OF WHEAT BY-PRODUCTS. 

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 
used. 

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 
he expects to get when buying. It is desirable both to manufacturer 
and 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 
that feeds do not fall below definite st,andards, so that a purchaser may 
depend upon a given name representing a definite minimum feeding 
d u e .  

MILLING O F  WHEAT. 

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

Wheat as it comes to the miller contains small amounts of dust, 
stones, chaff, and seeds other than wheat, such as corn, oats, weeds, 
barley, or rye. It may also contain immature grains, and sometimes 
balls of mud. The first process is cleaning the mheat. There are used 
in this process, screenings, special cylinders for barley or weed seeds, 
aspirators, brushes, clust collectors. . Most of the impurities are either 
sifted out, or sifted through, or lifted out by air. 

The dust and screenings from some of the machines have little value. 
The seeds from other machines, including the light broken wheat, are 
combined illto screenings. 

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

The mheat is scoured, and in  this process the brush, the crease dirt, 
ancl some of the outer parts of the bran coat are remo~red as scourings. 
This is frequently added to the bran and in  many cases is added to 
the shorts. 

The mheat is gradually broken and the middlings (or flour-making 
material) are removed from the bran by five sets of corrugated steel 
rolls. The first pair is coarsely corrugated and set relatively far  apart 
and the other pairs increase in  fineness of corrugations and are closer 



together so that the reduction i n  size of the middlings is gradual. i 
After each passage through the rolls the stock is sifted and graded, the 
break flour being removed. The corrugated rolls gradually break out 
the interior of the grain and after the last pair of break rolls only )he 
outer covering, or bran, remains. The bran is flattened out so that it 
does not pass through the sieves which remove the middlings and flour. 
Each time after passing between a pair of break rolls, the stream of 1 
stock passed to the sifters, where the coarse material is scalped off and 1 

the middlings are graded and sent to the purifiers and to the reduction 
rolls. The flour is taken out and sent a t  once toward the packer. I 

After the middlings from the break rollers have been graded by 
means of sifters, and purifiers and the flour particles removed, the I 
middlings are reduced to flour by a number of nearly smooth steel I 

rollers (reduction rolls) varying in distance apart according to the 
material to be treated. The number of sets of reduction rollers and 
the pressure exerted by them varies with the size of the mill. The 
products vary with the character of the intermediate product which is 1 
passed to the rollers. The rollers tend to flatten out some of the im- 
purities, and a t  the same time the middlings are reduced to flour. 1 

The flour is sifted out by means of fine silk bolting cloth, and the I 

residue which fails to pass through is  either subjected to further re- I 

duction or sent to the by-products according as its character may or I 

may not allow the production of further quantities of flour. Table 1 
contains analysis of some mill samples. 

I 

Table I .  Analysis of some mill samples. 

11324 White shorts-tailings from middlings.. . . . . . . . . . . 
11407 White shorts from reel.. . . . . . . . . . . . . . . . . . . . . . . . 
11345 Shorts from tail of shorts dutm..  . . . . . . . . . . . . . . . 
11346 Red d~g-goes into shorts.:. .. . . . . . . . . . . . . . . . . . 
11323 Middhngs from first and tlurd tailings. . . . . . . . . . . 
11312 Mixed shorts. ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 
16342 Wheat screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
16349 Ground wheat screenings.. . . . . . . . . . . . . . . . . . . . . . 
16355 Ground and bolted wheat screenings.. . . . . . . . . . . . 
11403 Screenings mixed from scourer.. . . . . . . . . . . . . . . . . 
11341 Screenings from screening separator. . . . . . . . . . . . . . 
11401 Milling screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
11400 Screenings from receiving separator.. . . . . . . . . . . . . 
11402 Dust from milling separator.. . . . . . . . . . . . . . . . . . . 
11398 Chaff from receiving separator.. . . . . . . . . . . . . . . . . 
11343 Chicken feed from scourer to milling eepamtor.. . . 
11314 Screenings from first separator. . . . . . . . . . . . . . . . . . 
11316 Screenings from second separator.. . . . . . . . . . . . . . . 
11315 Dust from fan in f ist  separator. . . . . . . . . . . . . . . . . 
11318 Dust from &st scourer.. . . . . . . . . . . . . . . . . . . . . . . . 
11320 Dust from second scourer.. . . . . . . . . . . . . . . . . . . . . . 
11342 Dust from ecreening separator, second cleaning.. . . 
11344 Dust from Rcourers and milling separators. . . . . . . 
11319 Screenings from second scour~ngs . . . . . . . . . . . . . . . 
11356 Sereeningsfrom brush.. . . . . . . . . . . . . . . . . . . . . . . . . 
11404 Dust fromsrourer. .. .. . . . . . .. .. .. .. .. . ... .. . . . 
11365 Dust from middlings purifier and suction on roller. 
11364 Dust from corn purifier.. . . . . . . . . . .. . . . . . . . . . .: 
11359 Dust from four scourers. . . . . . . . . . . . . . . . . . . . . . . . 
11317 Screenings, first scouring.. . . . . . . . . . . . . . . . . . . . . . 
11321 Bran from bran duster.. . . . . . . . . . . . . . . . . . . . . . . . 
11348 Bran from duster.. . . . .. . . . . . . . . . . . . . . . . . . . . . . . 
11360 Bran-fourth break and bran reel. . . . . . . . . . . . . . . 
11405 Pure bran.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
11322 Brown shorts from second scalper. . . . . . . . . . . . . . . 
11406 Brown shorts, Hth break and germ.. . . . . . . . . . . . . 

Ether 
extract 

3.33 
3.09 
6.18 
4.25 
5.33 
3.40 
2.93 
3.31 
8.14 
1.94 
2.35 
3.50 
2.22 
3.38 
2.60 
2.17 
2.49 
1.95 
3.23 
3.39 
1.97 
1.90 
0.24 
2.48 
3.05 
2.49 
.5.13 
2.28 
1.46 
2.98 
3.62 
3.85 
4.11 
3.48 
5.42 
5.50 

Protein. 

18.13 
16.31 
19.94 
18.00 
19.81 
18.72 
13.08 
14.48 
16.46 
16.38 
14.63 
14.50 
13.25 
16.28 
12.13 
14.50 
16.00 
15.56 
14.00 
14.82 
11.07 
10.91 
12.69 
15.63 
14.56 
12.05 
8.75 

10.44 
7.38 

16.63 
18.50 
16.88 
15.94 
17.81 
18.56 
19.19 

Crude 
fiber 

------ 
3.10 
2.68 
6.79 
3.09 
5.18 
3.78 
6.71 
9.34 

10.68 
3.35 
6.97 
7.08 
7.55 

17.56 
18.46 
4.23 
5.53 
1.02 

13.60 
17.12 
16.38 
22.99 
13.57 
. 4.64 

5.54 
17.43 
4.75 

14.24 
13.05 
5.35 

10.73 
11.38 
9.44 

10.27 
6.40 
5.23 

Nitrogen 
free 

extract 

63.27 
66.70 
52.15 
62.01 
55.96 
60.34 
65.19 
56.10 
47.51 
65.71 
62.60 
62.20 
45.55 
48.27 
47.89 
65.61 
63.06 
65.08 
58.98 
53.09 
58.71 
45.56 
60.99 
66.67 
62.70 
66.13 
69.45 
60.82 
64.35 
62.64 
50.87 
51.06 
52.80 
51.92 
55.69 
57.37 

Water 

9.89 
9.08 
9.96 
9.81 
9.79 

10.81 
9.25 

10.48 
9.55 

10.18 
10.07 
9.74 
8.20 
8.38 
8.83 

10.93 
10.22 
11.16 
8.99 
8.44 
8.65 
8.49 
9.18 
7.99 

11.05 
8.63 

10.65 
9.47 

10.94 
9.83 
9.79 
9.69 

11.53 
9.87 
9.86 
8.53 

Ash. 

2 21 
2.14 
4.98 
2 .1  
3.93 
3.95 
2 .1  
6.29 
9.68 
2.44 
3.38 
2.96 

23.23 
6.33 

10.09 
3.56 
2.10 
2.23 
6.20 
3.11 
3.22 

11.15 
3.33 
2.5n 
3.10 
3.27 
1.27 
2.75 
2.82 
2.51 
6.49 
7.14 
6.18 
6.65 
4.07 
4.18 



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 stioe 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 O F  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. 

Wh,eat 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 Middlhgs (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 Bhorts 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 i n  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 Mixed 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 Hiddlings 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 



other foreign materials, having feeding yalue, separated in cleaning I 

the grain. I 

Scourings consists of such portions of the cuticle, brush, white caps, 
dust, smut and such other materials as are separated from the grain 
in the usual commercial process of scouring. 

NOTE.-If to any of the wheat by-product feeds there should be 
added screenings or scourings, as defined, either &round 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 thelname or brand and 
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 neces- 
sary to show also on the labeling the word "scourings." 

Recleaned Wheat Screenings shall consist of the small imperfect 
grains of wheat after all weed seeds and other foreign materials have 4 

been removed. 

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, in 
Table 2. 

Table 2. Standards for wheat feeds. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran-Texas.. 

........................................................ Brown shorts-Texa.. 
............................................ Brown short-proposed Interstate. 

........................................................ Gray shorts-Texas.. 
............................................. Gray short-proposed Interstate.. 

........................................................... White short-Texas 
............................................ White shorts-proposed Interstate.. 

.................................................... Wheat mixed feed-Texas.. 
........................................ Theat mixed feed-proposed Interstate. 

...................................... Standard middlings--proposed Interstate.. 
.......................................... o r  m i d i s - r o p e  Interstate 
........................................... Red Dog Flour-proposed Interstate.. 

A consideration of the above table shows that while standard mid- 
dlings hare the same definition as brown shorts, they would be decidedly 
different in chemical composition if the proposed stafldards 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. 

I f  people who are accustomed to middlings containing about 6 per 
cent. fiber are furnished middlings containing 9 per cent. fiber, which 
.would be composed niostly of fine bran particles, they will naturally 
complain, as they would not secure as good feed as they expected. 

Protein 

14.5 
15.0 
15.5 
15.0 
16.0 
14.5 
14.5 
15.0 
15.5 
16.0 
15.0 
16.0 

I 
Ether j Cmde 
extrart 1 fiber 

--- 

3.0 
3.5 
3.5 
3.5 
3.5 
3.0 
3 .0  

10.0 
6.5 
6.5 
5.5 
5.5 
3.5 
3.5 

3.5 8.5 
3.5 8.5 
4 . 5  9 .0  
3.0 6 . 0  
4.5 4.0 



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 O F  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 191'1, 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 O F  WHEAT BY-PRODUCTS. 

The average composition of the various by-products analyzed by this 
division in Texas and published in Bulletins 17'7, 189, 216, 234, 251, 
and 268, of the Feed Control Service, is given in Table 3, together 
with some average analyses made a t  other stations. 

- 
No. 

aver- 
rqed 

- 

68 
32 
23 
15 
29 
28 
24 
80 
5fi 

260 
5 
8 

31 
a2 

8 

32 
16 
51 
76 

110 
200 
66 
31 
15 

7742 

................................ Texas 1913-14.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Texas 1914-15.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Texas 1915-16. 

Texas 191517 .... .I.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
................................ Texas 1917-18.. 

Texas 1918-19.. ........ :. . . . . . . . . . . . . . . . . . . . . . .  
Texas 1919-20.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Kansas, average 1915-1920. 
R'isconsin 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Minnesota 1920.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Connecticut 1918.. 

Connecticut 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pennsylvania. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Michigan 1919.. ............................... 
Pennsylvania 1919.. ............................ 

Table 3. Average analyses of wheat feeds. 

Vheat Bran and Screenings I I I I I I  
. . . . . . . . . . . . . . . . . . . . . . .  Texas 1915-16.. 
. . . . . . . . . . . . . . . . . . . . . .  Texas 191617.. 

......................... Texas 1917-18 
Texas 1918-19 ......................... 

. . . . . . . . . . . . . . .  ..... Texas 1919-20.. .. 
...................... Kansas 1915-20. 

Wisconsin 1919.. ...................... 

- 

Wheat Bran 

Pennsylvania 1918.. ................... 
Pennnylvania 1919.. ................... 
Henry and Morrison 1915. ............. 

Protein 

............. ......I : ....... I:::::::: 

Ether 
extract 

Crude 
fiber 

Ash 
Nitrogen1 

free 
extract 

------ 

Water 



Table 3. Average analyses of wheat fds-Continued. 

aver- 
aged 

Protein Ether 1 1 extract 

- 

Nitrogen 
Crude 1 free 1 Water A B ~  
fiber extract 

-1 Wheat Brown Shorts ~-~-~-~-~-~- 

I  Wheat Brown Shorts and Screenings I l I I I I  

16 
11 

34 

Texas 1917-18 ........ .. . . . . . . . . . . . . . . . . . . .  18.49 4.52 6.33 56.90 9.62 4.18 
.................................. Texas 1918-19 18.38 55.28 10.49 4.83 

llTexa81919-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 18.0j 1:'' 57.11 lo,6; 3.51 
Kansas 1915-20.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.21 4.40 5.75 ........................ 

I Wheat Gray Shorts I 

g 
8 
8 
24 

Texas 1917-18 .................................. 16.97 4.28 7.00 57.04 9.90 4.81 
................................ Texas 1918-19.. 18.43 55.33 4.86 

Texas 199-20.. .............................. 17.17 1111 ........................ 57.47 1~::: 4.17 Kansas 1915-20. ............................... 17.96 4.48 7.22 

1 Wheat Dray ShoM and Screenings. I 

53 
39 
84 
234 

Texas 1917-18 .................................. 
Texas 1918-19.. ........ .. ...  .. .... . . . . . . . . . . .  
Texas 1919-20.. ............. .... ... . . . . . . . . . .  

.............................. Kansas 1915-20.. 

6 
12 
10 
133 

Texas 1917-18. .................................. 
Texas 191%19. ....... ... .. . . . . . . . . . . . . . . . . . . . .  
Texas 1919-20.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kansas 1915-20.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wheat White Shorts 

6 
4 
11 
47 

44 
259 
gg 

Texas 1917-18.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 1918-19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 1919-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kansas 1915-20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Red Dog Flour 

32 

27 Pennsylvania 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
28 Pennsylvania 1919 with admixtures . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  22 Pennsylvania 1919 with admixtures.. 

Wisconsin 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Henry and Morrison 1915.. 

Minnesota 1920.. .............................. 

Wheat Mixed Feed 

88 
6 
16 
1-2 
115 

18.98 
15.31 
15.93 
17.18 

Wheat Mixed Feed and Screenings. 

Kansas 1915-20. ............................... 

Middlings. 

Wisconsin 1919. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Connecticut 1918.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pennsylvania 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Connecticut 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Michigan 1919.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

15.24 
16.80 
16.30 

182 

2.98 
2.75 
2.84 
3.43 

17.37 

Wheat Flour Middlings. 

........ ........ Wisconsin 1920.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.50 9.60 

3.85 
4.10 
3.90 

470 e n  a n  M o o  . . . . . . . . . . . . . . . . . . . . . . .  ::d 4.71 58.11 10.71 3.70 

2.90 
2.34 
2.66 
3.41 

4.24 

2.26 
2.20 
2.60 

62.34 
67.21 
65.50 

8.31 

63.30 
........ 

........................ 

9.91 
9.99 
11.02 

........................ 

2.89 
2.40 
2.05 

........................ 
11.10 
10.0 

2.50 
........ 



Table 3. Average analjwa of wheat feeds--Continued 

If the average for wheat bran is considered, i t  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 not high in  crude 
fiber (Table I) ,  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- 
po~ition. 

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. 

No. 
aver- 
aged 

- 

4641 

19 
22 

214 

12 
5 
3 
2 

66 
59 
42 
18 

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. 

Wheat Middlings (Standard Shorts). 

Hcnry and Morrison.. .......................... 
Standard Wheat Middlings. 

Wionsin 1919. ................................ 
Wisconsin 1920 ................................. 
Minnesota 1920.. ............................. 

Wheat Chops. 

Texas 1913-14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 191415 ................................. 
Texas 1915-16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 1919-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 1913-14 .................................. 
Texas 1914-15. ................................. 
Texas 1915-16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Texas 1916-17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ash 

4.40 

........ 

1.85 
2.78 
2.44 
2.09 
3.30 
3.21 
3.74 
3.63 

Protein 

17.40 

15.08 
16.11 
16.40 

16.63 
15.90 
16.26 
13.07 
17.39 
17.92 
17.66 
17.74 

Ether 
extract 

4.90 

5.30 
4.82 
5.60 

1.73 
1.97 
1.89 
1.73 
3.99 
4.08 
4.08 
4.28 

Water 

10.50 

........................ 

........................ 
8.80 

8.96 
10.66 
10.42 
11.99 
10.05 
9.58 

10.19 
9.79 

Crude 
fiber 

6.00 

7.90 
8.47 
8.30 

3.16 
3.52 
3.53 
3.55 
4.08 
3.95 
4.22 
4.83 

Nitrogen 
free 

extract 

------ 

56.80 

........ 

67.67 
65.17 
65.46 
67.57 
61.19 
61.26 
60.11 
59.73 



Table 4.' Digeaticm-experiments with'wheat feeds . 

Animal 

Digestion Coeficients 

Sheep ......... 
Sheep ......... 
Sheep ......... 
Pig ........... 
Sheep ......... 
Pig ........... 
Sheep ......... 
Sheep ......... 
Steer .......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Steers . . . . . . . . .  
Sheep . . . . . . . . .  
Sheep ......... 
Sheep ......... 
Steer ........... 
Sheep ......... 
Steers ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Sheep ........ : 
Sheep ......... 
Sheep ......... 
Sheep ......... 
Pig ........... 
Pig ........... 
Pig ........... 
Pig ........... 

Nitrogen 
Protein I Fa t  I Fiber I free 

' extract .... 5 
Deacription 

Composition 

State Nitrogen 

Coarse bran ............................................... 
........... ............................. Spring wheat bran :. 

.................... ................. ....... Wheat bran : .. 
................................................ Wheat bran 
................................................ Wheat bran 

. . . . .  ......................................... Wheat bran .'. 
........................................ Wheat bran (spring) 

.............................. Coarse roller process wheat bran ........................................ Western wheatLhran ......................................... Winter wheat bran 

............................. Coarse roller process wheat bran 
........................................ Wheat bran (winter) 

..................................... Spring wheat middlings 
.......................................... Wheat gray shorts ........................................ \Vheat brown shorts 

Wheat middlings ........................................... 
Wheat middlings ........................................... 

...................................... IVlreat grain screenings 

...................................... \Vheat grain screenings 
.................... \Vheat bran (71.5%) and shorts (28.5%). 

.................................... Winter wheat mixed feed 
Feed flour ................................................. 

......................................... Wheat white shorts ....................................... . Wheat white shorts '. . ...................................... No 2 wheat middlings 
........................................ \\'he& brown shorts 

............................ Wheat middlings (very 6ne fancy) 
Uumm wheat .............................................. 

.................................... White winter wheat meal 
Red wheat meal ............................................ 
Cracked wheat ............................................. 
Whole wheat ............................................... 

............................................. Ground wheat 
............................................. Cracked wheat 

Shorts .................................................. 
............... Shorts ................................ ... 

..... Connecticut .......... Maine ........... Texas ....... Minnesota 
............ Texas 

....... Minnesota ... Massachusetts .......... Maine ....... Maryland ... Massachusetbs 
.......... Maine 

... Massachusetts .......... Maine ........... Texas ........... Texas 
.......... Maine ... Massachusetts 

... Massachusetts 

... Massachusetts 
............ Utah 
.......... Maine 
.......... Maine 
........... Texas ........... Texas 

..... Connecticut ........... Tcxas .......... Maine 
.... South Dakota ... Massachusetts ... Massachusetts 

........... Texas 

........... Texas .......... Maine 
....... Minnesota 
....... Minnesota ....... Minnesota 



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  experiment.^ given in  the above table made at  
the Texas Experiment Station have not yet been published. 





PRODUCTION COEFFICIENTS O F  WHEAT BY-PRODUCTS. 

The production coefficients of wheat by-products have been calcu- 
lated by the methods described in Bulletin 185 (Praps' Principles of 
Agricultural Chemistry, 191'7, 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, 

Factor 
for di- 
gcstible 
protein 

.815 

.901 
,869 
,839 
.829 
.815 
.798 
,785 

. ,718 

,781 
,816 
,839 
.815 
,901 
.718 

Fastor 

_ _ _ _ _ _ ~ -  

1.00 
1 .OO 
1.00 
0.95 
0.93 

.85 

.77 

.77 

.93 

.77 

.85 

.93 
1 .OO 
1 .OO 
1.00 

Cahlated Factors 

.................................................................... Wheat chop or meal. .......................... Wheat white shorts or low grade flour, or by-produda 0-0.20-1 fiber. .......................................... Wheat white sborts or by-products 2.01-3.5 fiber.. ............................................ Wheat gray shorts of 3.5-5.5 fiber.. ......................................... Wbeat brown shorts, or 5.51-6.5 fiber.. ............................................ Wheat mixed feed or by-products 6.5-8.5 fiber.. ............................................. Wheat middlings, br by-products 8.5-9.5 fiber.. ............................................. Wheat bran, ?U varieties, chiefly over 9.5 fiber.. 
....................................................................... Wheat sereenmgs.. 

Average of experiments: .............................................................. wheat bran.. 12 .......................................... Wheat middlings and brown aborts. 3 
......................................................... Wheat middlings.. 5 ............................................................. Wheat meal.. 5 ....................................................... Wheat white shmtn.. 2 ......................................................... Wheat srreeninga., 2 

In  terms of t h e m  In t e m  of fat 

Nitrogen 
free 

extract 

,968 
1.058 
1.015 

.831 

.805 

.728 
,600 
,583 
,656 

.583 

.728 

.814 
,968 

1.058 
,656 

Nitrogen 
free 

extract 

,226 
.247 
,237 
.I94 
.I88 
,170 
,140 
,136 
.I53 

,136 
,170 
,190 
,226 
.247 
.I53 

Cmde 
fiber 

.274 
,043 
,043 
.I76 
,176 
,154 
,043 
,034 
.O 

.OM 
,154 
.I76 
.274 
,450 
.O 

Protein 

,823 
.908 
.874 
.799 
.784 
.698 
.Wl 
.606 
,673 

,608 
.698 
.781 
.823 
.908 
,673 

Crude 
fiber 

.Of34 

.010 

.010 
,041 
.041 
,036 
.010 
,008 
.O 

,008 
,036 
,041 
.064 
.lo5 
.O 

Protein 

,192 
,212 
,204 
,186 
,183 
.I63 
.I45 
.I42 
.I57 

,142 
.I63 
.I83 
,192 
,212 
.I57 

Fat 

1.984 
2.283 
2.253 
2.116 
2.056 
1.872 
1.611 
1.354 
2.108 

1.354 
1.872 
2.078 
1.983 
2.283 
2.108 

Ether 
extract 

.463 

.533 

.526 

.494 

.480 
,437 
.376 
,316 
.492 

,316 
,437 
.485 
.463 
,533 
.492 



'I 
the 
Sta. 

'he productive value of feeds may also be stated in terms of therms, 
heat unit proposed by Dr. Armsby, of the Pennsylvania Experiment 
tion. To convert fa t  into therms it is necessary to multiply the 
luctive value expressed as fat  by 4.284. Table 5 also contains the 
luction coefficients for wheat by-products expressed as therms. 
ince wheat by-products do not have full value in feeding, it is 

,,,dssary to make correction by multiplying by a factor. The factor 
applied for this purpose is given in  column headed "factor." 

u 
the 
calc 
, . the 
tive 
rep1 
valu 

r w u r  
Red D 
Red D 
TT heat 
Wheat 

FEEDING VALUE O F  WHEAT BY-PRODUCTS. 

'sing the production coefficients given in  the preceding table, and 
average composition of some of the wheat by-productg, we have 

ulated the feeding values as expressed by the digestible protein, and 
productive values, with the results given in Table 7. The produc- 
value is expressed in  terms of both fat  and therms. These figures 

.esent our best present knowledge with respect to the comparative 
les of wheat by-products. 

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

hoductive 
.9 value 

; bran-assumed average.. ............... 
bran-minimum guarantee. ............. 

, bran-low grade.. ..................... .. ..,,. bran and screenings-assumed average.. .. 
Wheat bran-minimum guarantee. ............. 
Wheat brown shorts-assumed average.. ........ 
Kheat brown shorteminlmum'marantee.. ..... 
Wheat gray shorteassumed average. .......... 
Kheat gray shorts-minimum guarantee. ....... 
Wheat white shorts--amumed average.. ........ 
Kheat white ~horts-minimum'guarantee.. ..... 
Kheat mixed feed-assumed average. . . . . . . . . . .  
Wheat mixed feed-minimum guarantee.. ....... 
Standard middlings-assumed average. ......... 
Standard middlings-minimum guarantee. ...... 
Flour middlings-assumed average. ............ 
n~-..- middlings-minimum guarantee.. ......... 

............. log flour-assumed average.. 
oe: flour-minimum guarantee.. .......... 
chops or meal-assumed average.. . . . . . . .  
mill screenings, ground-assumed average. 

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. I n  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. 



EFFECT O F  G R I N D I N G  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 I Ground 
wheat and Ground wheat and 1 2% 1 tankage 1 wheat 1 tankage 

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; 
ro 0.54 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 
i s  84.7 per cent. of the calculated value. I n  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.) 

Qomparison of Corn, Whmt, and Middlings.-The Ohio Experiment 
Station reports, in  Bulletin 268, feeding tests with lots of pigs, feed- 
i n g  9 parts ground corn, or ground wheat, or middlings with 1 part 
-tankage, and middlings alone for 91 days. 

Weight at beginning pounds.. .................................. 
~verage weight, W.  .'. .......................................... 
Daily gain each pig. G . .  ....................................... 
Ration daily, wheat, pounds. ................................... 

Tankage ......................................... 
Productive value of ration, therms, T. .......................... 
Maintenance requirement W X .0103=M ........................ 
Productive balance T-MLB. ...................................................... 
Gain by 1 therm, ~ + B = K . .  ....................................................... 
Productive value of gain, G+K=L..  ............................. 
Total furnished by ration, L+M=O.. ........................... 
Percentage of calculated. 0+TX100 (Average 88.8) .............. 

Table 9. Cornpition and productive value of feeds wed in the Ohio experiments. 

136 
171 

0.84 
4.96 
0 
4.155 
1.761 

1.761 
3.522 

84.7 

,Ground corn.. ..................... .................... Ground wheat. 
Middlings. ........................ ......................... Tankage.. 

7 

The chemical analyses of the feeds are given in this bulletin and 
we have calculated the productive values from the factors given in this 
,bulletin and Bulletin 185. The results are in Table 9. 

138 
184 

1.09 
5.30 

.26 
4.627 
1.895 

2.392 
4.287 

92.8 

Protein 

137 
187 

1.19 
5.27 
0 
4.413 
1.926 
2.487 
0.478 

.................... 

139 
195 

1.32 
5.56 

.27 
4.841 
1.950 
2.891 
0.456 

.................... 

.................... 

Ether 
extract 

--- 

Cmde 
fiber 

Nitrogen 
free 

extract 

I ----- 
Water Ash 

Total 

prq- ductlve 
value 
fat 

Total 

prq- duct~ve 
value 

therms 



Table 10. Comparison of productive values of ground corn, ground wheat and middlings, from Ohio experiments, 1 Corn 9 1 Wheat 9 1 Middlings 9 1 Middlings 
~ a n h g e ' l  Tankage 1 Tankage 1 alone 

1 - 1 1  

. .......................... Average weight, pounds. W . .  
Daily gain per pig, pounds, G . .  ......................... 

.................................. Ration daily pounds 
... .............. productive Galue of ration t h e m  T .  :. 

Maintenance  requirement,'^ XH- M. ................... 
......................... Productive balance. T-M=B. 

G ~ i n  by 1 therm, G+B. ............................... 1 0.5291 0.5421 0.5251 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. 

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

Total 
pro- 

ductive 
value 

fat 

19 03 
19.80 
16.80 

Water 

12.43 
12.82 
9.17 

Total 
pr? ductive 

value 
therms 

81.52 
84.82 
71.97 

Nit~ogen 
free 

extract 

67.83 
69.57 
2.10 

Iwhest.. ................... 
Ground corn.. ..................... 
Tankage.. ........................ 

Ash 

----- 
1.57 
1.30 

24.38 

Protein 

13.92 
10.13 
52.18 

Ether 
extract 

--- 
1.89 
4.08 

10.70 

Crude 
fiber 

2.36 
2.10 
1.47 



Table 12 . Calculations of Missouri experiments . 

M 

Average weight. pounds . W ...................... .................................. Daily gain. G 
.............. Productive value of ration. therm. T 

Maintenance requirement. them. WXH=M ...... . ................... Productive balance T-M=B 
Gain by 1 therm . G+B=K ..................... 
Average 1+4=R .............................. 
~ a i n t e d a n ~ e  per 100 pounds. therms. H .......... 
Value of gam. therm . G+R=L .................. 
Maintenance therms M ........................ 
Found va~ue'of ratio;. therme. M +L=O ......... 

................... Calculated value of rat.ion T 
Per cent found calculated. '0+~~100.  ........... 

- 

........................... Average weicht. pounds. W ........................................ Daily gain. G 
..................... Productwe value ration. therms. T 

............ Maintenance requirement. therm. W x H = M  
Productive value. T-M=B ........................... ............................ Gain by 1 therm; G+B=K ..................................... Average l+4=R ......................... hlaintehnce per 100 pounds. therms, H ................................ Value of gain. therm. G i R = L  ...................................... Maintenance. them. M ........................ Found value of ration. therm. M+L=O .................................. Calculated value of ration T ........................ Per cent found of calcnlathd. O+TX100 

1914.. 78 Days . I I I I I I  

.." 6 5; 
r .. *mi= 

1913-78 days . 1 . 1  I I / I 

Average weight. W ................................... I  

120.9 
1.04 
3.898 
1.41 
2.488 

418 
450 

Dai!y gain G ........................................ 
~roductivd value ration . therms. T ..................... 
Maintenance requirement. therm. WXH=M ............ 

........................... Productive value T-M=B 
Gain bv 1 therm: G+B=K ........................... 

114.4 
0.94 
4.078 
1.338 
2.740 
. 343 

0117 
2.089 
1.338 
3.427 
4.078 

84.0 

Average 1+4=R .................................... 
Mainteiance per 100 pounds. therm. H ................. 
Value of gain. t.herm. G+R=L ........................ 

............................... Maintenance them. M 
Found value 6f rations. therm. M+L=O . . . . . . . . . . . . . . .  

.......................... Calculated value of ration T 
Per cent found of calculat~d. OiTX100  .....,.......... 

1 9 1 4 4 2  Days . I . I I I I I  

131.2 
1.33 
4.498 
1.469 
3.029 
. 439 

. 0112 
3.000 
1.469 
4.469 
4.498 

99.4 

............................ Daily gain. G 
I'roductive value ration. thmm. T .......... 
Jlaintr~~ance requirement. rherm. n' XH=hI  

................ . Productive value T-M=B . ................ Gain bv 1 therm G+B=K 

135.7 
1.40 
4.413 
1.520 
2.893 . 483 ........................................ 
. 0112 

........ ........ ........ ........ 

...:.... 

Avrrage 1+4 = It .......................... . ..... hlaintcnance per 100 pounds. t h e m  I1 
\'slue of eain . rherms . G+I1=L ............ . . ................... MaintenGce therms M 

. . .  Found value bf ratio; therm M+L= 0 
.............. Calculated value of rition T.' 

. . . . .  Per cent found of calculathd . O i T X 1 0 0  

111.7 
0.82 
3.427 
1.307 
2.120 . 386 

. 0117 
1.822 
1.307 
3.129 
3.427 

91.3 

...... 
........ Average ..................................... 1 . . . .  189.7 197.8 / 193.7 183.5 

112.4 
0.81 
3.599 
1, 315 
2.284 
. 354 

. 0117 
1.860 
1.315 
3.115 
3.599 

86.6 

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 



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 Wl~mt, 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, i t  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 grams Whqle Whole Whole Whole Mixture 
screenings wheat oats barley equal screenings wheat oats barley 

-- 

......... Average weight per sheep, pounds W.. 
............. . Average daily gain, pounds, G. .: 

. . . .  Cloyer eat,en,ger day, per head, pounds, R . .  
tiram eaten 8 . .  ............................. 
Productive ialue clover, RX .362=C.. ......... 
Productive value wheat, S X .753=2 . . . . . . . . . . .  
Productive value ration (therms) C+Z=T. ..... 

......... Maintenance requirements, W XH=M 
Productive balance. T-M=R.. ............... 

............. Maintenance ~ e r  100 ~ounds.  H.. 

.......... 
pounds main. X t S X 1 0 0 . .  

................ Calculated by Armsby (grouna). 
. . .  Calculated Texas (ground feed) Bulletin 170.. 



The results of the two series of experiments dd 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 iambs 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 O F  WHEAT BY-PRODUCTS I N  FEEDING. 

Lindsey (Massachusetts Bulletin 94) compared dried brewers grain 
mith 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 
clried 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 
mith 12.5 pounds digestible protein and 12.0 pounds productive value 
for wheat bran. I n  this particular experiment, the effects of the wheat 
bran are about what one would expect from the productive value. 

According to Henry and Morrison, I3ills 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. I n  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 Sta.tion, 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 
mas 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 a t  
8.2 in terms of fat, in Bulletin 170. 

Wheat bran is light and bulky and contains some fiber. I t  has 
special properties wGch make it desirable to feed a t  special times, but 
on account of the high demand i t  is sometimes a more expensive feed 



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 m 
fiber to be a good feed for fattening pigs. Bran is sometimes mi 
with other feeds when sheep or cattle are started on fattening ratic 

Middlings and shorts are useful for hogs of all ages, while brar 
too bulky. Some grades of middlings contain such a quantity of b 
particles that they have only a,low value for hogs. When fed to hl 
shorts or middlings are best used along with feeds low in protein, s 
as corn, milo, kafir, or barley. They are relished by dairy cows. " 
are  liable to cause colic when fed alone to horses, so that they sl 
be fed mixed with other feeds more bulky in character. Any I 
.or pasty feed is liable to cause colic in horses. 
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SIFTING TEST OF WHEAT BY-PRODUCTS. 

The study of the composition and quantity of the siftings sel 
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. I n  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 i t  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. 
-- 

""I 

On sifter 35' ' 
On nift,w 48 

On sifter 65 
Through sifter 65 
On sifter 48. (22637) 
On sifter 65 
Through sifter 65 
On sifter 28, (22407) 

On sifter 48' ' 

On sifter 48' ' ' 

Through sifter 48 
On s~fter 20, (21504) 
On sifter 28 

.......................................... W h y t  gra?: shot$ a n t  g royd  w+t syeenings.. 
............................................ 

I' '1 '1 ' I  '6 8 ,  I' ............................................ 
Wheat shorts and screenings. ............................................................ 

I' I. I' 6. ............................................................. 
' I  I' ' I  I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wheat gray shorts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'A L' c. ...................................................................... 
6' 6 ,  .' ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wheat gray shorts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
" '6 C '  ...................................................................... 
6,  8 .  6. ...................................................................... 

Wheat gray shorts and screenings.. ....................................................... 
' C  ' 6  '8 ' 6  ' 6  ........................................................ 
" 6' ' 6  '6 .a ........................................................ 

Wheat gray shorts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'd $4  " ...................................................................... 
' 8  8' ,' ...................................................................... 

Wheat gray sh?~ts  and ground wheat p e e n  jpgs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 '  6 '  d' ' 8  .6 ............................................ 
6' '6 I' ' I  'I I' I' (6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6' '' 6 '  4, 4 '  ' 6  6 ,  6 '  ............................................. 

Gray wheat shorts.. .................................................................... 
C '  ' S  '' ...................................................................... 
'4 '4 ,' ...................................................................... 
8' " 8' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wheat gray shorts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 '  6 6  " ...................................................................... 
6. 6 '  6' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W h p t  hr2wn shorts p d  grynnd;;wheatscree~ings. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 '  ' I  '6 ' I  6' ( 6  ' I  I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat brown shorts. 

6,  " '' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wheat brown shorts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
c,  6 '  " ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' 6  PC $6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat brown shorts. 
6 '  6 '  ,' ..................................................................... 
6 '  6 '  " ..................................................................... 

................................................................... Wh8yt h r p  sjtorts. 
..................................................................... 

Nitrogen 
Ether Crude free Water Ash 
extract fiber extract 

----- 



Table 14. Composition of Siftings--Continued. - < - - -. - - - - 
Nitrogen 1 Protein 1 "the- 1 1 r e  1 a t  h h  

extract extract 

On sifter 35 (21504) Wheat br?*wn si~prts.. ................................................................... 
On sifter 48 ..................................................................... 

I' .' 11 On sift,er 65 ..................................................................... 
Throughsifter 65 ' " " ..................................................................... 
On aifter 28, (17410) Whpt h~wn s!orts. ................................................................... 
On sifter 48 ..................................................................... 
Throughsifter 48 ' " " ..................................................................... 
On sifter 28, (22396) Wheat mked f@ an! screenings.. ....................................................... 
On sifter 35 ......................................................... 
Through sifter 35 " " " " " ........................................................ 
On Bitter 14. (22326) Whmt mked f ~ d . .  .................................................................... 
On sifter 28 ..................................................................... 

4. $8 I' On sifter 48 ...................................................................... 
Throughsifter 48 " " " ..................................................................... 



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 i t  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. 

come : 
3 per 

lble 15 is a survey of the crude fiber content of the siftings shown 
able 14, and brings out more clearly the fiber relations. The sift- 
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 i n  Table 15 contain more than 5 per cent. fiber. Two of these 

from wheat bran. I n  most cases the through siftings contain 
cent. or less of crude fiber. 

On 
14 

- 

. . . . . . . . . . . . . . . . .  

? 

10.20 
9.53 

...... 
10.71 
11.53 

-- 

22491 Wheat white shorts.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22375 Standard wheat shorts. 

22364 Gray wheat shorts.. .......... .. 
22206 Wheat gray shorts.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22343 Wheat gray shorts.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22352 Wheat gray shorts.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22209 Wheat gray shorts.. 
22295 Wheat gray shorts.. 
22235 Wheat gray shorts and ground wheat screenings 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  22217 Wheat shorts and screenmga. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22295 Wheat gray shorts.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22270 Wheat gray shorts.. 

. . . . . . . . . . . . . . . . . . . . . . . .  22252 Wheat gray shorts and screenings. 
22469 Wheat gray shorts.. ....... :. 
22434 Wheat gray shorts and ground wheat screenings 
22426 Gray wheat shorts.. 
22637 Wheat gray shorts.. 
22407 Wheat brown shorts and ground wheat screenings 
17752 Wheat brown shorts. 
17753 Wheat brown ~hor t s . .  ............. .. 
17410 Wheat brpwn ehorts.. 
22396 Wheat mixed feed and screenings.. 

............................... 22326 Wheat mixed feed.. 
. . . . . . . . . .  22447 Wheat mixed feed.. ............ .-.. 

........................................... 22358 Wheat bran. 
22254 Mixed bran and wheat.~eenings.. ............ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22395 wheat bran and smeenmgs.. 

....................... 22412 Wheat bran and screenings.. 
22417 Wheat bran and ground wheat screenings.. 
22344 Wheat bran and screenings. 

On 
20 

- 

11.41 

7.34 

9.39 

7.07 

10.73 

....... 

...... 

...... 
9.51 
9.98 

10.10 

...... 

On 
10 

- 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  

................................................. 

....................................................... 
. . . . . . . . . .  

................................................ 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10.30 

. . . . . . . . . . .  
. ................................... 

On 
48 

1.99 
10.06 
5.28 
6.08 
5.06 

. . . . . . . . . . . .  

............ 

. . . . . . . . . . . .  

............ 

. . . . . . . . . . . .  

............ 
4.44 

............ 

. . . . . . . . . . . .  

............ 
1.90 
8.26 
6.14 
6.63 

7.08 

8.16 
4.54 

; 

. ................. 

On 
28 

- 

...... 
7.70 

7.07 
4.47 

10.13 

10.54 
...... 

6.71 
6.29 

...... 
9.32 

...... 

7.33 

6.39 

9.87 
9.48 
7.48 

...... 

...... 

...... 
............ 

10.97 
10.34 

On 
35 

- 

7.48 
11.91 

...... 

...... 
4.07 
6.35 
3.15 
7.91 
7.51 
3.15 

...... 
6.96 
6.56 
9.69 
5.81 

...... 
6.58 
6.56 
7.20 
8.34 

...... 

...... 
8.12 
5.84 
9.76 
8.07 

8.49 

On 
65 

- 

..... .  

...... 

. . . . . .  

...... 

...... 

............ 

1.09 
3.76 

...... 

...... 
. . . . . . . . . . . .  

...... 
............ 

...... 

...... 
. . . . . . . . . . . . . . . . .  

............ 

............ 

............ 

. . . . . . . . . . . . . . . . . .  

Thru 

- 
1.76 
7.63 
1.94 
2.78 
2.34 
2.84 
3.42 
1.50 
3.75 
3.74 
1.50 

4.11 
2.43 
4.07 

.64 
1;14 
2.58 
4.50 
5.16 
2.34 
3.68 
4.09 
1.25 

: ..... 
5.53 
4.01 
9.10 



Table 16 . Crude fiber content of feed and percentage of siftings . I 
Siftinos. per cent 

Name 
I 

14 20 I 48 n. 1 4 B d  : ...... 

........ . . . . . . . . . . . . . . . . . . . .  22491 Wheat white shorts 

............................ 22683 Wheat white shorts 

............................ 21587 Wheat white shorts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  25521 Wheat white shorts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  24881 Wheat white shorts 

............................ 25638 Wheat white shorts ............................ 25337 Wheat white shorts 

............................ 25325 Wheat white shorts ............................ 24737 Wheat white shorts ............................ 24649 Wheat white shorts 

............................ 24641 Wheat white shorts 

............................ 24881 Wheat white shorts 
................................ 24749 Red Dog Flour 

............................ 24708 Wheat white shorts 

............................ 22421 Wheat white shorts 

............................ 24930 Wheat white shorts 
.............................. 22694 Rich white shorts 
............................. 22637 Wheat gray ~hor t s  
............................. 23825 Wheat gray shorts 
............................. 22659 Wheat gray shorts 
............................. 22657 Wheat gray shorts 
............................. 22426 Wheat gray shorts 
............................. 22697 Wheat gray shorts 
............................. 24340 Wheat gray shorts 
............................. 22344 Wheat gray shorts 
............................. 25.504 Wheat gray shorts 

. . . . . . . . . . . . . . . . . . . . . . . . .  25315 Wheat gray shorts .... r 
............................. 25430 Wheat gray shorts 
............................. 24631 Wheat gray shorts 
............................. 24757 Wheat gray shorts 
.............................. 23M3 Wheat gray shorts 
............................. 23857 Wheat gray shorts 

............... 23868 Wheat gray shorts and screenings 
............................. 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 

........................... 24811 Wheat gray  short,^.. 
............................. 25590 Wheat gray shorts 
............................. 24819 %'heat gray shorts 
............................. 25549 Wheat gray shorts 
............................. 25020 Wheat gray shorts 
............................. 25041 Wheat gray shorts 
............................ 24872 Wheat gray shorts 

........................ .... 24849 Wheat gray shorts : 

............................. 24811 Wheat gray shorts 
............... 24685 Wheat gray shorts and screenings 

............................. 24654 Wheat gray shorts ............................. 24872 Wheat gray shorts 

............................. 25+20 Wheat g a y  shorts 

............................. 25159 Wheat gray shorts ............................. 25068 Wheat gray shorts ............................. 25600 Wheat gray shorts 

............................. 25704 Wheat gray shorts 

............................. 25568 Wheat gray shorts 
.................... ........ 25689 Wheat gray shorts t 

................ 25338 Wheat gray shorts and screenings ............................. 25291 Wheat gray shorts ............................. 25100 Wheat gray shorts ............................. 25377 f heat gray shorts 

............... 25527 Wheat gray shorts and screenings 
............................. 23816 Wheat gray shorts ............................. 23865 Wheat gray shorts ............................. 22382 Wheat gray shorts 

.......... 22364 Wheat gray shorts and (flour middlings) ............................. 22469 Wheat gray shorts ............................. 23637 Wheat gray shorts 
............................. 22079 Wheat gray shorts ............................. 24308 Thea t  gray shorts 
............................. 24940 Vheat gray shorts ............................. 26206 Wheat gray shorts ............................. 25261 Wheat gray shorts 



Table 16 . Crude fiber content of feed and percentage of s i f t i n H o n t i n u e d  . 

Name 

.. 

............................. Wheat gray shorts 5.57 

.............................. Wheat gray shorts 5.58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 5.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 5.45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 5.75 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 5.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6.15 
. . . . . . . . . . . .  Wheat gray shorts (standard shorts) 6.03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6 05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6 36 
. . .  Wheat gray shorts and ground wheat screenings 5.89 

............................. Wheat gray shorts 5.91 
. . . . . . . . . . . . . . .  Wheat gray shorts and screenings 5.96 

. . . . . . . . . . . . .  Wheat gray shorts (standard shorts) 6.03 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TVheat gray shorts 6.08 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6.15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6.17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat gray shorts 6.19 
............................. Wheat gray shorts 6.21 
............................. Wheat gray shorts 6.36 
............................. Wheat gray shorts 6.46 
............................. Wheat gray shorts 6.50 

... Wheat gray shorts and ground wheat screenings 7.15 
.......... Wheat gray shorts and ground screenings 6.69 

............................. Wheat gray aborts 6.58 ............................. Wheat gray shorts 6.74 ............................. Wheat gray shorts 7.02 ............................. Wheat gray shorts 7.89 
............... Wheat gray shorts and screenings 6.78 
............... Wheat gray shorts and screenings 6.75 

............................. Wheat gray shorts 6.83 
............... Wheat gray shorts and screenings 6.97 

............................. Wheat gray shorts 6.84 ............................. Wheat gray shorts 6.64 
............... Wheat gray shorte and screenings 6.69 

.............................. Wheat gray shorts 6.79 

............................. Wheat gray shorts 6.21 
................ Wheat gray shorts and screenings 7.88 

............................. Wheat gray shorts 7.77 ............................. Wheat gray shorts 7.98 
.............. Wheat gray shorts and screenings. 7.76 

............... Wheat gray shorts and screenjngs 6.52 

............... Wheat gray shorts and screerungs 6.54 
............................. Wheat gray shorts 6.63 
............................. Wheat gray shorts 6.64 

............... Wheat gray shorts and screenings 6.65 
.......... Wheat gray shorts (soft and screenings) 7.10 

............................. Wheat gray shorts 7.98 ............................. Wheat gray shorts 8.03 
... Wheat gray shorts and mound wheat screenings 9.01 

............. Wheat brown shorts and screenings 5.42 
........................ Wheat brown shorts 4.79 ........................ Wheat brown shorts 4.72 ........................ Wheat brown shorts 5.19 

....... Wheat brown shorts and ground screenings 5.57 
........................... Wheat brown shorts 6.36 
........................... Wheat brown shorts 6.17 .............. %'heat brown shorts and screening8 6.16 
........................... Wheat brown shorts 5.57 
........................... Wheat brown shorts 6.29 

..................... Anchor wheat brown shorts 6.16 
........................... Wheat brown shorts 7.64 
........................... Wheat brown shorts 7.20 
........................... Wheat brown shorts 7.13 

............... Wheat brown shorts and screenings 7.91 
........................... Wheat brown shorts 7.25 ........................... Wheat brown short,s 7.83 
........................... Wheat brown shorts 7.84 

.............. Wheat brown shorts and screenings 7.91 

.............. Wheat brown shorts and screenings 8.12 
........................... Wheat brown shorts 8.57 ............................. Wheat mixed feed 3.74 

............................. Wheat mixed feed 5.67 ............................. Wheat mixed feed 5.86 

............................. Wheat mixed feed 4.64 

............................. Wheat mixed feed 5.86 

............................. Wheat mixed feed. 6.10 

............................. Wheat mixed feed 6.15 

............................. Wheat mixed feed 6.49 

Siftings. per cent 
. 
4 and 
20 



Table 16 . Crude fiber content of feed and percentage of siftings-Continued . 

Siftings. per cent I hide 1 
Name 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat mixed feed 
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat mixed feed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat mixed feed 
Wheat mixed feed ............................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat mixed feed 
Wheat mixed feed ............................. 
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings ................ 
Whcst mixed feed and screenings ................ 
Wheat mixed feed with mil! run screenings . . . . . . .  
Wheat mixed feed and rice bran . . . . . . . . . . . . . . . . .  
Wheat mixed feed ............................. 
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mjxed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat m~xed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and corn bran . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed ............................. 
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thea t  mixed feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings . . . . . . . . . . . . . . . .  
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheatbran 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . .  .. .. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Wheat bran ., . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  Wheat bran : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat bran 

................................... Wheat hran 
Wheat bran and screenings ..................... 
Wheat bran and ground wheat screenings . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenirlgs . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and ground wheat screenings . . . . . . . . .  
Wheat bran and ground wheat screenings . . . . . . . .  
Wheat bran and ground screenings . . . . . . . . . . . . . .  
Wheat bran and ground screenings . . . . . . . . . . . . . .  

. . . . . .  ??.'5:% \\'In. .it bran and rrouti~l wreelllnrra 
L'?.(.j9 \\'hrot hran nnd eruutid screc~~jocs . . . . . . .  

. . . . . .  ??: rv j  \Vlltqit  bran and groutid screenlnr!s 
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Table 16 . Crude fiber content of feed and percentage of siftings--Continued . 

Name 

223?5 M'heat bran and srreeninps 
22327 Whmt bran and srrecn~nas 

Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Mixed bran and ground screenings . : . . . . . . . . . . . .  
Wheat bran and ground screenings . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . .  
Wheat bran and screeninxs . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . .  
Soft winter wheat mill run bran . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
Soft wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . . . .  
UTheat bran ............ .. .. . . . . . . . . . . . . . . . . .  
Wheat bran and screenings . . . . . . . . . . . . . . . . . . .  
Wheat bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
yhea t  bran and screenings . . 
Wheat bran ..................... 
Wheat bran and screenings . . . . . .  
Wheat bran and screenings . . . . . . . .  
Pure wheat shorts . . . . . . . . . . . . . . .  
Mixed bran and wheat screenings . . 

24905 Shorts with screenings . . . . . . . . . . . . . . . . . . . . . . . . .  
24247 Mixed bran and screenines . . . . . . . . . . . . . . . . . . . .  
25?4: Bran. shorts and ~ r r e r n i n ~ s  . . . . . . .  
2 3 l i 5  \Vh~>at hran. ehorts and sf.reenings . . 
21V?" Bran. shorr~ an11 srrtcninas . . . . . . . . . . .  1 
2.51 $4 ]%ran. shorts and srrcen~nrs mixed 
2?:{;5 .< rnndard ah1.d ! shorts . . . . . . . . . .  
2".l?Y Khrat tmn. shorts and wrcrninps . . 
25009 Wheat bran. shorts and screenings . . . . . . . . . . . . . . .  
22696 Mixed bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Siftings. per cent 
Crude I 
fiber 

14 1 20 ( 48 ( Thm 1 l4Zd 

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



Table 17. Number of samples in the groups given. 

On 14 Beve. Per cent.. ................ I 

Wheat bran and screenings. ............................................. l- 

Wheat white shorts and screenings. ............................... 
Wheat gray shorts and screenings. ................................ 
Wheat brown shorts and screenings.. .............................. 
Wheat mixed feed and screenings., ....................................... 

................ On 20 Sieve. Per cent.. I 0-5 

16 
74 
12 

Wheat white short,s and screenings. ............................... 
Wheat gray shorts and screenings. ................................ 
Wheat bran, shorts and screenings.. ........................ ! ...... 
Wheat mixed feed and screenings.. ................................ 
Wheat bran and screenings. ............................................. 

. . . . . . . . . . . . . . . .  On 48 Sieve. Per cent.. 0-10 

- 

15 
61 
10 
4 

................. On 14 and 20 Combined. Per cent. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat white shorts and screenings.. 
Wheat gray shorts and screeninas. ................................ 
Wheat brown shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings.. ....................................... 
Wheat bran and screenings. ............................................. 

0-5 

- 

14 
50 
6 

Wheat white shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat gray ahorts and scree nine^. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat brown shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- 

4 
4 

5 
. - . . 



Total 

17 
112 
21 
51 
60 

Total 

17 
112 
21 
51 
GO 

................ 

. . . . . . . . . . . . . . . .  

90.1-95 

3 
25 
4 
2 

. . .  

Through. Per cent. ................. 

Wheat white shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat gray shorts and screen~ngs.. ................. ;. . . . . . . . . . . . .  
Wheat brown shorts and screenings.. .............................. 
Wheat mixed feed and screenings.. ................................ 
Whcat bran and screenings. .............. : ....................... 

On 48 and Through Comhined. Per cent. ................. 

Wheat white shorts and screenings.. 
Wheat gray shorts and screenings. 
Wheat brown shorts and srrepnings.. 
Wheat mixed feed and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings.. ............................................. 

. 

Over 90 

3 
3 

80.1-90 

20 
9 
2 
1 

.Over 95 

14 
G l  

........ 7 
. . . . . . . . . . . . . . . .  

. 

0-10 

1 
2 
9 

51 

W5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 

10.1-20 

1 
13 
5 

28 
7 

5.1-10 

3 

. . 

40.1-50 50.1-60 

1 1 :  
. . . .  

20.1-30 

........ 
39 
8 

11 
1 

10.1-20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 

10 
3 

30.1-40 

19 

. 

80.1-90 

5 
1 

........................................................ 

70.1-80 

G 

1 

30.1-40 

2 
30 
3 
3 
1 

20.1-30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
10 

60.1-70 

------------- 
2 
2 

------------- 
50.1-60 

------------- 
40.1-50 

1 
l2 
13 

70.1-80 

2 
4 

................................................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GO. 1-70 

........................ 
! 



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. 



Wheat white shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat gray shorts and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat brown shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Whcat mi~ed  feed and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Table 18. Percentage distribution of siftings of various feeds. 

On 14 and 20 Mesh Combination. 1 0-5 I 51-10 / 10.1-201 20.1-301 30.1-40/ 40.1-501 50.1-601 60 1-701 70.1-80lOver80,ll - - - --- - - - - - 

Wheat white shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat g a y  shorts and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat brown shorts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed and screening?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat bran and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

On 14 Mesh. 

Wheat white aborts and screenings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat gray shorts and screenings. . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat brown shorts and screenings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wheat mixed feed, shorts and screenings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . .  
li'hpat bran and screenings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

On 20 Mesh. 

. --  
I- I- I- 1-1- I- I-I:I- 1-1- 

On 48 Mesh. 

0-1 

94.11 
66.07 
57.14 

- 

0-5 

- 

3.1-5 

8.04 
14.29 

........ 
- 

10.1-20 

-- 

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

1.1-3 

5.88 
22.32 
14.29 
3.92 

- 

5.1-10 

- 

20.1-30 

........ 
33.34 
16.67 

- 

5.1-10 

2.68 
4.76 
1.96 
1.67 - 

20.1-30 

- 

10.1-20 

.89 
4.76 
11.77 
3.33 
- 

Over 30 
- 

30.1-40 

---------- 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4.76 
23.53 
10.00 -- 

- 

Over60.1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
...... :. 
15.00 ---- 

- 

40.1-50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

13.73 
33.34 

- 

........ 

........ 

- 

50.1-60 

11.77 
20.00 

- 



Pabte 18. i'ercentage djstribntion of siftings of variow fee+Conthued. 2 

Through. 1 0-10 1 10.1-201 20 1-301 30 1-401 40.1-501 50 1-601 60 1-701 70 1-801 80 l-90[Ovm90 l l  
--------- -- 

Wheat white shorts and screenings.. 
Wheat gray shorts and screenings. ................................................ . . . . .  

.............................................. Wheat brown shorts and screenings.. M 
. . . . . . . . . . . . . . . . . . . . . .  Wheat mixed feed and screenines.. ...................... .-. !? 

........ ........ ........ ........ ........ ........ ........ Wheat bran and screenings. .. . .  .................................................. I 85.021 11.671 1.671 1.671 1 1 1 1 1 1 - -------- -- ;II 
On 48 and Through Combined. . 

Wheat white shorts and screenings.. 
Wheat gray shorts and screenings. 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Whpat bran and screenings.. 

M 
M 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8.34 
1.96 
1.67 

9.80 
31.67 

4.76 
23.53 
21.67 

31.38 
8.34 

. . . . . . . . . . . . . . . . . . . . . . . .  
15.69 
5.00 

5.36 

7.84 
1.67 

17.86 
42.85 

3.92 
1.67 

17.65 
22.32 
19.05 
3.92 

82.35 2 
54.47 !+ 
33.34 

........ 8 
. . . . . . . . . . . . . . . .  * 

r, 



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. 

ble 19 again shows the chemical composition of a number of sift- 
All of the siftings which went through the 48-mesh sieve con- 

less than 4.5 per cent. fiber with the exception of one sample of 
wheat g h y  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 a t  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 

24929 Wheat gray shorts.. ................... 
24953 Wheat gray shorts.. ................... 
25206 Wheat gray shorts ..................... 
24940 Wheat gray shorts and screenings.. ..... 
25185 Wheat gray shorts ..................... 
25261 Wheat gray shorts and screenings. ...... 
249'21 Wheat gray shorts and screenings. ...... 
24905 Wheat shorts and screenings.. .......... 
24247 Mixed bran and screenings.. ........... 
25279 Wheat bran.. ........................ 
23219 Wheat gray shorts ..................... 
25372 Wheat may shorts.. .................... 
25212 Wheat shorts and screenings. .. ........ 
25244 Wheat bran and screenings.. ........... 
25012 Soft winter wheat mill run bran.. ....... 
24926 Wheat bran and screenings.. ........... 
25395 Wheat bran and screenings.. ........... 

Crude fiber, per cent Siftings, per cent 

Orig- 
inal 

3.12 
4.71 
6.13 
6.24 
6.36 
6.63 
6.69 
7.31 
7.35 
7.43 
7.77 
7.98 
8.14 
9.23 

10.90 
11.39 
11.42 

Thru 
48 

75.4 
25.9 
25.5 
20.4 
30.9 
22.2 
28.6. 
16.5 
16.3 
4 . 0  

23.2 
33.3 
16.5 
6.6 
6 . 0  
8 . a  
4 . 5  

On 
48 

6.72 
4.94 
7.19 
7.08 
8.09 
7.64 
7.85 
7.19 
7.48 
7.45 
8.70 
8.57 
7.37 
8.89 

11.10 
9.92 

11.38 

On 
14 

10.91 
. . . . . . '  

8.82 
...... 
...... 
...... 

9.94 
10.25 
8.89 

11.07 

10.39 
10.24 
11.62 
10.80 
12.08 

On 
48 

20.2 
67.4 
72.3 
61.1 
62.6 
64.9 
63.8 
61.5 
32.2 
.55.2 
55.7 
65.6 
46.9 
17.2 
25.6 
34.1 
35.1 

On 
14 

3.2 
0.8 

0 
4.7 

.4 

.8  

.4 
5.2 

41.0 
20.6 
5.2 

0 
25.5 
65.8 
52.0 
40.7 
41.9 

Thm 
48 --------- 
1.07 
1.20 
2.35 
1.20 
3.07 
2.18 
2.22 
3.59 
3.65 
1.53 
2.07 
6.61 
4.20 
3.40 
6.65 
7.96 
6.99 

On 
20 

10.65 
6.85 

............ 
8.24 

10.25 
9.75 
9.90 
9.57 
9.75 
8.70 

10.66 
. . . . . . . . . . . .  

10.78 
10.56 
12.74 
10.50 
10.89 

On 
20 

1 .9  
5.4 
2.6 

13.7 
6.5 

12.2 
6.0 

16.5 
10.2 
19.8 
16.0 
1.6 

10.8 
9.6 

16.4 
16.6 
19.3 



Table 20. Sifting tests for wheat by-produoto. 

Not more than Not less than 
On 14 On 14 and On 48 Thru 48 1 meah 20 mesh mesh mesh 

Wheat white shorts, standard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 . . . . . . . . .  60 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  Codormity name, per cent.. 94.1 .$ I I 70.5 

. . . . . . . . .  Less than 3.5 per cent fiber, conformity.. . . . . . . . . . . . . . . . . . .  89.7 72.3 

Wheat gray shorts, standard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 10 40 20 
Conformity name, per cent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  87.4 
3.5-5.5 per cent fiber, per cent, conformity.. . . . . . . . . . . . . . . . . .  : 1 :!:: I 87.5 

.......... Wheat brown shorts, standard.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  5 20 50 

.......... Con'ormity name, per cent.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90.5 
82.5 .......... 5.5-6.5 per cent fiber, per cent, conformity.. . . . . . . . . . . . . . . . .  . I  !::; 1 %.8 1 1 

Wheat mixed feed, standard.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 60 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Conformity name, per c e n t . .  I 75.5 I 86.3 I 1 81.3 

6.5-8.5 per cent fiber, per cent conformity. . . . . . . . . . . . . . . . . . .  66.7 93.5 84.7 

should have the mpre 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. 



,f siftings in groups given. Percentage c 

I 0-1 0 1-3 I 3 1-5 I 5 1-10 I 10 1-20 1 20 1-30 1 3 0 . ~ = w  .U 1-50 1 50 1-60 1 Over 60 1 

_ _ _ _ _ _ _ _ _ _ _ _  ____-- 
t3 
E 

On 14 
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. 
h e r  10.1 per cent crude fiber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Through 
. . . . . . . . . . . . . . . . . . . . . .  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. 

On 14 and 20 Combined Mesh Sieve. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Leas than 3.50 per cent crude fiber. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.51-5.50 per cent crude fiber. 
5.51-6.50 per cent cruds fihei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.51-8.50 per cent crude fiber. 
851-10.0 percent crude fiber.. . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Over 10.1 ~ e r  cent crude fiber. 
-- 

( 5g:f 1 4 3 : 9  / 1." I . . . . . . . .  / .......... I...'...... I . . .  I . . . . . . . .  I . . . . . . .  I .......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.55 

. _ _ _ _ _ _ ~ ~ ~ ~ -  

On 48 
Less thanI3.50 per cent crude fiber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.14 17.24 

.......... 3.51-5.50 per cent crude fiber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.08 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.51-6.50 per cent crude fiber. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.51-8.50 per cent crude fiber. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.51-10.0 per cent crude fiber. 12.98 

Over 10.1 per cent crude fiber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.18 4.55 

89.65 
45.83 
30.77 
14.10 

10.34 
37.49 
25.00 
14.10 
3.25 
4.55 _____-_ 

10.41 
23.08 
23.08 

. . . . . . . .  

4.17 
5.77 
8.97 
3.25 

. . . . . . . . . . . . . . . . . . . .  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

2.08 
9.62 
6.41 

11.36 
9.09 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.92 

19.23 
21.10 

.......... - - _ _ _ - - _ _ _  

3.85 
7.69 

24.35 
4.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5.13 

12.98 
45.45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.28 

19.48 
13.64 

b 

.......... 
4.87 2 

22.73 - 3 



BRAN I N  RED DOG FLOUR. 

Since the above was written, the ,second annual report of the Division 
of Feed Inspection, AIinnesota 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 i t  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." 

COMPOSITIOX O F  S C R E E N I N G S .  

It is well known that the conlposition 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 cliemical analysis in Table 23. 

Table 22. Physical examinations of wheat screenings. 
1 

Wheat Corn Millet or 
whole or Spe1t.z Cob, Cheat whole or broken Corn Milo 
broken and oats straw,chaff weed seed chops wheat or oats 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69.80 8.95 3.15 1.45 15.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88.55 2.80 1.50 4.45 2.70 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98.05 1.95 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .......... 63.05 15.30 20.20 1.45 
57.50 .......... 14.45 5.25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.05 
95.75 1.30 1.90 1.05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  97.95 1.30 .50 .25 
64.35 24.30 5.45 5.90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  49.60 17.30 23.90 1.10 3.00 5.10 
80 15 . 1.30 11.95 .95 5.65 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  18.00 ' 52.70 20.20 9.10 
99.75 . . . . . . . . . .  .2F, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  99.60 .20 .20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
97.65 .80 1.35 .20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
92.75 1.45 3.35 1.90 .55 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
81.20 14.95 3.70 .15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
91.60 3.90 3 8 5  .65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
86.65 10.45 2.75 .15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
71.65 18.90 8.35 1.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92.80 4.25 2.00 0.95 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90.50 7.65 1.20 0.65 

99.33 0.65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.80 1.10 1.10 

18.25 20.05 .......... 1.70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......... 87.65 8.20 3.15 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78.05 20.95 1.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . ...... 77.70 1.15 23.15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................... 96.30 3.70 

85.35 2.45 1.60 7.60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.......... . . . . . . . . . . . . . . . . . . . .  90.90 .................... 1.8 7.30 
.......... . . . . . . . . . . . . . . . . . . . .  6135  5.35 8.55 16.75 8.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79.35 1.10 3.30 16.25 

. . . . . . . . . . . . . . . . . . . .  74.85 .......... 0.80 7.80 15.90 .65 
.......... . . . . . . . . . . . . . . . . . . . .  68.97 7.55 1.60 1.43 20.45 

..................... 37.48 . . . . . . . . . .  7.35 52.22 2.40 .55 
.......... . . . . . . . . . . . . . . . . . . . .  .......... 94.65 1.00 1.55 2.80 

46.25 . . . . . . . . . .  .25 2.75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.75 
.......... 81.95 . . . . . . . . . . . . . . . . . . .  .40 . . . . . . . . . . . . . . . . . . . .  17.65 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  91.70 2 .60 '  3.40 2.30 ....,..... 



1 The screenings are all froin flour mills, and do not include any 
I elmator screenings. The amount of whole and broken wheat in  them 

varies fro111 18.15 per cent. to 99.70 per cent. The quantity of chaff 
and oats in them varies from 0 to 52.7 per cent. The amount of cob, 
stran., and chaff varies from 0 to 23.9. Weed seed varies from 0 to 
52.22. One sample contained 22.05 per cent. milo. 

On account of the great variation in the composition of screenings 
it is difficult to say what should be the average composition. A con- 
sideration of the table shows, however, that the screenings have feeding 
~alue, since they coqsist largely of wheat, corn, oats, or milo. The 
presence of whole meed seed is  objectionable, and the screenings should 
be ground in order to destroy their germinating power. 

The screenings here discussed are nlostlp from comparatively small 
mills, and have not been re-treated, as in the case with the screenings 

I from some of the larger mills. They are also different from elevator 

1 
screenings, probably containing less weed seed. 

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

Wheat screenings.. ................ 
Wheat screenings . . . . . . . . . . . . . . . . .  

..... ..Wheat screenings.. . . . . . . . . . . . . . . . .  
6932 Wheat screenings.. ................ 

I 

6835 Wheat screenings.. . . . . . . . . . . . . . . . .  
6940 Rheat screenings.. . . . . . . . . . . . . . . . .  
6995 Wheat screenings.. . . . . . . . . . . . . . . . .  
6727 Wheat screcnines.. . . . . . . . . . . . . . . . .  

10668 Wheat screeninqs.. . . . . . . . . . . . . . . . .  
10669 Wheat screenings,. ................ 
10670 Kheat screeninas.. ................ 

Protein 

-- -- 

10675 Kheat screenings.. ................ 
10676 Wheat screenings.. ................ 
10677 Wheat screenin~s.. . . . . . . . . . . . . . . . .  
10678 Wheat screenings.. ................ 
10679 IVhcat screenines.. . . . . . . . . . . . . . . . .  

fit $$ 
Nitrogen 

free 1 water 
extract 

I---- 

10680 Wheat screenings.. ................ 
10783 Wheat screenings.. . . . . . . . . . . . . . . . .  
10730 Wheat screenings. . . . . . . . . . . . . . . . . .  
10791 Wheat screeninns.. . . . . . . . . . . . . . . . .  

Ash 

10796 ?Theat screenin%, , . . . . . . . . . . . . . . .  
10797 What screenings.. . . . . . . . . . . . . . . . .  
!0805 Wheat screenings.. . . . . . . . . . . . . . . .  
1 M  JVheat screenines.. . . . . . . . . . . . . . . . .  
10198 Wheat screenings.. . . . . . . . . . . . . . . . .  
10199 JTheat screenings.. . . . . . . . . . . . . . . . .  

Average.. ........... 

I 

Aleknowledgn~ent is due S. E. Asbury, John B. Smith, Velma Gra- 
ham, Dona Newland, Gussie Brockn~an, and other members of the 
staff for laboratory and other work on this bulletin, and to Mr. F. D. 
Fuller, of the Feecl Control Service, and Mr. L. A. Fitz, of the Kansas 
Sgricultural College, for helpful suggestions. 



42 TEXAS AGRICULTURAL EXPERIMENT STATION. 

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- 
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 i n  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 a t  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 a t  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 
i n  connection with the chemical analysis. 

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