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SUMMARY

Alfalfa hay in eastern Oregon forms the basis of eco-
nomical lamb-fattening rations. Alfalfa is a valuable feed, it
is high in protein, high in minerals, high in vitamins, is highly
palatable, and furnishes protein for both growth and body
requirements.

It takes both alfalfa hay and grain to make fat lambs.
The often-repeated statement "grain fattens the lambs" does
not always hold good. It takes the protein, the minerals, and
the vitamins in the alfalfa hay to balance the ration for rapid
gains. Feeding alfalfa hay alone without grain just keeps
the lambs growing nicelythey will not fatten.

Two hundred pounds of alfalfa hay, and 100 pounds of
grain are average feed requirements, in round numbers, to
convert a "thin" feeder lamb into a "good" market lamb in
about 90 days.

Grains usually available in eastern Oregon are wheat,
barley, and oats. Wheat fed to lambs has given slightly better
results than barley, and barley better results than oats.

Lambs can do a better job of grinding their grain
than any mechanical device. Lambs also prefer to do their
own grain grinding. They will consume more whole wheat
than ground wheat. All grainswheat, barley, rye, and oats
are preferably fed whole to lambs. They need the exercise
derived from grinding their own grain.

Feeding tests conducted indicate that chopped hay is
preferable to long hay. The lambs fed chopped hay made
more rapid daily gains, had a higher dressing percentage at
marketing time, and a sufficient amount of hay was saved to
pay for the chopping job.

Two trials have been conducted comparing hammered
hay and chopped hay. In one trial there was practically no
difference in gains made or hay consumed. The other trial
gave only a very slight advantage for the finer hay. Ham-
mering is more expensive than chopping.

Use of pea-vine silage for roughage and alsike screen-
ings for grain was found to be profitable under certain
circumstances.



OBSERVATIONS

Just an opportunity to eat plenty of alfalfa hay and plenty
of grain and to be contented in a sheltered feed lot with salt
and water handy for a short three months is all that a "lanky"
feeder lamb needs, and he is ready for market as a "choice" fat
lamb.

Lambs make almost exactly the same gains one year with
another when offered the same feeds, and when fed under
similar conditions.

To fatten lambs, feed on time every day.
Thirsty lambs are not putting on fat.
Select a well-sheltered place for the feed lot.
Lambs like to grind their own grain.
The best mineral mixture is good, green, leafy alfalfa

hay.
For contented lambs, have a dry bed.
Alfalfa + grain + salt + water fat lambs.
Fast gains are cheap gains.
When you can't feel his backbone, sell him.

The time required to fatten a lamb depends on the size
and condition at the time he is put on feed. An average 60-
to 70-pound lamb fed alfalfa hay and grain will gain about
8 pounds per month and be ready for market in 90 days.

Lambs eat more hay at the start of the feeding period, and
as they become accustomed to eating grain, the grain may be
increased so that the lambs gradually eat less hay. To illus-
trate, one lot of lambs getting chopped alfalfa hay from a
self-feeder, at the start of the feeding period consumed 2.36
pounds of hay per head per day, and continued to do this
through the first 30 days, but they were getting only one-fourth
pound of grain at the start. During the last 30-day period,
this same lot of lambs consumed only 1.04 pounds of the same
kind of chopped alfalfa hay per head per day, but the grain
feed was increased to 1.62 pounds of barley, and .89 pound of
Alsike clover screenings per head per day.
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INTRODUCTION

OREGON, as well as other Pacific Northwest states, is faced with a problem
of adjustment in livestock production. This is caused by a combination

of factors, including the more orderly management of range properties, both
public and private, but more particularly by the current and prospective surplus
in feed production.

Conditions in the wheat-producing and consuming areas of the world are
such that it appears that the Pacific Northwest will have a more or less perma-
nent surplus of wheat, prices of which in recent years have been on a feed-
grain level. The future development of irrigation projects in connection with
Grand Coulee dam also promises to cause a surplus production of alfalfa on
the basis of present levels of consumption.

In Oregon the Eastern Oregon Livestock Branch Experiment Station at
Union is most directly concerned with development of facts and procedures
needed by the livestock industry to keep abreast of changing conditions. For
the past six years this station has been devoting considerable study to methods
of fattening lambs on Oregon grown feeds.

Eastern Oregon produces highly desirable feeder lambs that are healthy
and in good condition to make rapid gains in a feed lot. The bulk of these
lambs have in the past been shipped to other states for finishing. Eastern
Oregon also produces excellent feed for fattening these lambs, including
alfalfa hay, other roughages, and various grains.

This bulletin shows the possibilities of bringing together these Oregon
feeder lambs for fattening on eastern Oregon feeds. As alfalfa hay is the
"backbone" of a livestock-fattening program, most of the feeding trials re-
ported on in this bulletin deal with lambs fed alfalfa hay in different combina-
tions with other feeds.

Other publications of the Extension Service and the Experiment Station
more or less related to the work reported on in this bulletin are listed at the
end of this bulletin.

COMPARISON OF OREGON GROWN ROUGHAGE
IN LAMB FEEDING

Alfalfa is the real feed of the West and forms the backbone of any
successful fattening program. Leafy alfalfa hay with a good green color is
the cheapest source of protein for eastern Oregon feeders. Alfalfa hay is a

7



8 AGRICULTURAL EXPERIMENT STATION BULLETIN 370

real growth-producing feed, containing an abundance of available protein,
calcium, and phosphorus, as well as vitamin A.

The statement is frequently made that the kind of hay fed to lambs being
fattened is of relatively little importance, for the lambs are "fattened with
grain." A series of lamb-feeding trials comparing wild hay, grain hay, and

Figure 1. The lamb on the right represents a very desirable market lambwell covered,
'smooth," "thick," witls "good legs." The lamb on the left represents one known on
the market as "horsy"tall, narrow, angular, and not well covered.

Figure 2. The front view of the lamb on the right indicates a desirable feedergood broad
head, good width of body. The lamb on the left is narrow and rangy.
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legume straw with alfalfa hay demonstrated that for fattening lambs alfalfa
hay was far superior, and that grain alone will not fatten lambs, but that both
good-quality alfalfa hay and grain are required.

Alfalfa versus other roughages. In some sections of eastern Oregon
grain hay, wild hay, and other roughages are available to .use in lamb-feeding
operations.

To learn the comparative feeding value of certain roughages, in a lamb-
feeding program, and to study the value of alfalfa in the lamb-fattening ration,
a feeding trial was carried on using barley as the grain ration. The different
roughages compared with alfalfa were grain hay, wild hay, Alsike clover
straw, and a mixture of Alsike clover straw and alfalfa. In one lot roots
were fed with the grain hay and barley.

The alfalfa hay used was second cutting, for it was free from grass and
weeds and was almost pure alfalfa.

Table 1. COMPARISON OF DIFFERENT HAYS

Number of days fed 88 81 58 58 69 69

Table 2. CHEMICAL ANALYSES OF HAYS FED

Per cent Per Cent Per cent

Attention is called to the feed cost per pound of gain as listed in Table 1.
The cheapest gains are made by alfalfa hay, although it is the highest-priced
hay. At 1939 feed prices, the hay cost of fattening a lamb is about 60 cents

Pounds
Weight at start 78
Weight at close 103

Pounds
73
90

Pounds
81
90

Pounds
81
98

Pounds
80
90

Pounds
80
96

Daily gain .286 .207 .162 .290 .146 .239
Monthly gain 8.6 6.2 4.9 8.7 4.4 7.2
Daily feed:

Roughage consumed 2.08 1.83 1.29 1.17 1.84 2.09
Roughage refused -- .20 .05 .21 .15 .39 .14
Grain consumed 1.35 1.30 1.52 1.52 1.34 1.34
Roots consumed 2.01

Alfalfa hay 14.01 1.36 .17
Grass hay 13.06
Wild hay 6.51 .61 .15
Grain hay 5.78 .48 .13
Alsike clover straw 9.51 .99 .17

FED WITH BARLEY

Lot num- Lot num- Lot num- Lot num- Lot num- Lot num-
ber 1 her 2 her 3 ber 4 herS her6

Chopped
one-half

Chopped
Alsike
straw

Chopped Chopped grain Long and
alfalfa Wild grain hay; Alsike one-half

hay; hay; hay; roots; straw; alfalfa;
harley barley barley barley barley barley

Dollars Dollars Dollars Dollars Dollars Dollars
Feed cost per pound gain 0.080 0.096 0.136 0.084 0.124 0.085

Per cent Per cent Per Cent Per cent Per cent Per cent
Dressing percentage 48.6 47.6 54.0 45.04

Crude Phos-
Kind of hay protein Calcium pborus
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with hay at $7.00 per ton, while the grain cost is around $1.25, with barley at
$22.00 per ton. A study of the table shows that the cost of the grain is practi-
cally the same in all lots, and that when alfalfa hay is fed, the lambs make fast
gains, which are cheap gains. When other hay is fed, the gains are slower, but
the expense for the high-priced grain goes on just the same, causing expensive
gains.

Lot 1, alfalfa hay and barley, was the standard ration used, with which
all the others were compared. Lambs fed this ration made satisfactory gains
and were sufficiently good to command "top" price on the Portland market.
When these lamb carcasses were classified into the different U. S. grades, they
were as follows: 34.5 per cent of the lambs were "choice"; 55.2 per cent were
"good"; and 10.3 per cent were "medium."

Wild hay. Wild hay is the local name used to designate native meadow
hay, no matter what kind of grasses, or sedges, or how much clover is included
in the hay. A considerable quantity of "wild hay" is available locally each
year at lower cost per ton than alfalfa. Local sheepmen were interested to
know if it had any place in a ration for fattening lambs.

The best "wild hay" or grass hay available on the Experiment Station was
used for this feeding trial. The grass hay selected had a very high percentage
of native wild clover in it, and had a good green color. A glance at the chemical
analyses listed in Table 2 will show an unusually high protein content for "wild
hay," 13.06 per cent, while our average "wild hay" contains about one-half this
amount, or 6.5 per cent.

Although the "wild hay" was well above average in quality, color, and
protein content, the lambs failed to make satisfactory "feed lot" gains, even
though they were getting exactly the same grain ration as the alfalfa lambs.
The hay apparently was not very palatable to the lambs, for they cleaned up
only slightly more than one and three-fourths pounds per day, while the
alfalfa lambs were consuming well over two pounds.

These lambs were not well enough finished to command the "top" price;
in fact, it was hard to sell them at 50 cents under the "top," and not one lamb
in the lot graded as high as "good"they all graded "low good" or "medium."

This feeding trial demonstrates that even good-quality wild hay is not a
satisfactory roughage for fattening lambs.

Grain hay. Grain hay is often available at reasonable prices, and one
lot of lambs was fed grain hay to see how it compared with alfalfa. The
lambs fed on grain hay received the same grain ration as the lambs on alfalfa,
and all conditions were exactly the same, except the hay.

The grain hay used in this comparison was of good quality, bright green,
Union Beardless barley hay, cut in the soft-dough stage. This hay was prac-
tically straight beardless barley, free from weeds or grass, with the possible
exception of an occasional wild oat plant. The hay was chopped by a lawn-
mower-type machine, and was about one-half to three-fourths inch long after
chopped.

This grain hay, although of good quality and appearance, was just a little
worse than the grass hay. The lambs received the same grain ration as the
lambs on alfalfa hay, but did not fatten. The palatability was low, for the
lambs cleaned up only about one and one-fourth pounds per day as compared to
over two pounds for the lambs on alfalfa hay, and one and three-fourths
pounds of wild hay.
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At the end of the feeding period the lambs were riot fat; they were still
just feeder lambs, but of course, were getting too heavy even to be desirable
feeders. On the market, they graded "medium" and sold 50 cents under the
"top" with a 10-per-cent cut at $1.00 under the "top."

Grain hay and carrots. At the end of the first thirty-day feeding period,
the lambs in .the grain-hay lot were making such poor gains that it was evident
that something had to be added to improve this ration. It was decided to feed,
stock carrots, a cheap succulent feed, to part of the lambs. The forty lambs
getting the grain hay and barley were divided into two equal lots; twenty
were continued on the grain hay and barley, and the other twenty lambs were
fed all of the stock carrots they would eat, in addition to the grain hay and
barley. The lambs getting carrots started to make excellent gains as soon as
the carrots were added to the ration. If the feed replaced, and the additional
gains made by the lambs getting carrots are taken into consideration, then the
carrots would have a comparative feeding value of $15.93 per ton in this
particular ration.

The carrots were palatable and readily eaten by the lambs, and they con-
sumed more than two pounds per day almost from the start.

These were very desirable lambsgood enough to "top" the Portland mar-
ket, and graded "good" to "choice" with no culls.

The dressing percentage of these "carrot" lambs was 54 per cent, which
is the highest yielding of any lot we sold.

Alsike straw. In some sections of eastern Oregon, the raising of Alsike
clover seed is a very sizeable business.

After the clover seed is threshed, the straw is left as a by-product. A
feeding trial was conducted to see how this clover straw would fit into the
lamb-feeding program. No typical Alsike clover straw is available in this
locality, so some typical straw was located for the Experiment Station by Mr.
G. Y. Hagglund, the County Agent of Deschutes County, which is an Alsike
clover-seed-growing area. This straw was baled, wrapped in burlap, and
shipped from Redmond to Union, so we would have the desired feed for the
experiment.

The Alsike straw was not as palatable as alfalfa hay, as would be expected,
but it did compare very favorably with wild hay and grain hay.

The lot of lambs fed on Alsike clover straw and barley made the lowest
daily gains. The. lambs did not fatten, and on the market these lambs were
not desirable, and sold for $1.00 under the "top." There were only a few "good"
lambs in the lotmost of them graded "medium," with a few "common."

The carcasses of .these lambs were undesirable, and the carcass yield or
dressing percentage was 3.2 per cent less than the check lot of alfalfa lambs.
The meat packers that purchased these lambs made the following comment
on them:

"The lambs in Lot 5 (Alsike straw) graded mostly "medium," three
graded "common," and four graded "good." It was noticeable that even after
being thoroughly chilled, the fleshing of these lambs was not firm and felt
damp to the touch."

Alsike straw and alfalfa. To improve the Alsike-barley ration, and
still use a maximum of Alsike straw, another lot of lambs was fed a mixture
of alfalfa hay and Alsike strawsecond-cutting alfalfa hay, and typical Alsike
straw the same quality as fed to Lot 5.
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When alfalfa hay and Alsike straw were mixed, and fed together, it made
a satisfactory ration. To get the two well mixed, they were run through the
hay chopper. Then the lambs, when feeding, could not select and eat just the
alfalfa and leave the Alsike straw, but the two had to be eaten together.

This ration was not equal to alfalfa hay as a roughage, but the feed cost
per pound gain was considerably reduced, and the lambs were well finished
and compared favorably with the alfalfa and barley check lot.

As a result of these feeding trials, together with results of lamb feeders
in Alsike clover-growing areas, the recommended way to feed Alsike clover
straw to fattening lambs is to feed the lambs the regular grain ration and
about one pound of alfalfa hay per head per day, and then feed all of the
Alsike straw that the lambs cars be coaxed to eat, allowing the lambs to eat
the best of it, chaff, leaves, and fine stems. Then the coarse stems and refused
material can be cleaned out of the feed racks and used for bedding.

This feeding method of one pound of alfalfa hay per day, along with the
Alsike straw and grain, insures good gains on the lambs and desirable market
lambs when they are finished, and it also creates a market for some 100 to 150
pounds of Alsike clover straw per lamb.

The undesirable features of the straight Alsike straw and grain lamb
carcasses disappeared when the alfalfa was added to the ration. These lambs
fed alfalfa and Alsike straw were desirable on the market; sold with the
straight alfalfa and grain lambs, and had a satisfactory dressing percentage.

Third-cutting alfalfa hay. The growing season at this Station is com-
paratively short, having an average of 115 days between the last killing frost
in the spring and the first killing frost in the fall. On account of this short
growing season not very much third-cutting alfalfa hay can be grown, but the
amount stacked has an unusually high protein content and a correspondingly
high feeding value. This third-cutting hay, when available, is of a good green
color, short, and has a very high percentage of leaves and fine stems.

A glance at Table 3 will show that when this type of hay is fed, the lambs
make excellent gains, and these fast gains are low-Cost gains.

Table 3. FEEDING RESULTS WITH SECOND- AND TH!ED-CUTTING ALEALFA

Number of days fed

Weight at start
Weight at close
Daily gain
Monthly gain
Daily feed:

Hay consumed
Hay refused
Grain consumed

Chopped Chopped Chopped
second. third- third.
cutting cutting cutting
alfalfa; alfalfa; alfalfa;
barley barley wheat

69 69 69

Pounds Pounds Pounds
80 80 67
98 109 92

.262 .419 .403
7.9 12.6 12.1

2.11 2.49 1.98
.11 .50 .10

1.34 1.34 1.37

Dollars Dollars Dollars
Feed cost per pound gain 0.099 0.065 0.064

Chemical analyses: Per cent crude protein
Second.cutting alfalfa hay 13.06
Third-cutting alfalfa hay 19.53



Chopped hay. Common opinion may be that chopped hay is hard to
handle, in that it may 'blow away," and "wets down" too much in the stack
when left outdoors. On the contrary, when alfalfa hay is chopped and stacked
it soon forms a "crust" on the outside, and this provides good protection against
wind and rain.

Chopped hay stacked from a machine with a conveyor is in good condition
to feedthat is, the leaves and stems are all mixed together. When hay is
just blown into a stack from a hay-chopping machine, the leaves and stems are
inclined to separate badly, and it takes some mixing at feeding time to avoid all
leaves at one time and all stems at another time. Chopped hay from a machine
with a blower is in a better-mixed condition to feed if it passes through a
"cyclone" or some other type of mixer.

Table 4. CHOPPED ALFALFA HAY VS. LONG ALFALFA HAY
(Fed with Barley)

Four-Year Summary

Number of days fed

Average weight at start
Average weight at close
Average daily gain
Daily feed consumed:

Hay
Grain

Feed required per 100-pound gain:
Hay
Grain

Feed cost per pound gain
Hay refused per lamb:

Pounds

Percentage
Feed units

FEED PRicEs: Chopped alfalfa hay at $7.00 per ton; long alfalfa hay at $6.00 per ton;
grain at $22.00 per ton.

Table 5. CHOPPED ALFALFA HAY VS. LONG ALFALFA HAY
(Fed with Grain)

Results of Trials at Four Different Stations
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Chopped Long
hay hay

80 80

Pounds Pounds
74 74
98 95

.293 .261

2.00 2.11
1.13 1.13

695 827
396 454

Dollars Dollars
0.066 0.075

Pounds Poueds
15 29

Per Cent Per cent
9 15

674 785

grain at $20.00 per ton.

Oklahoma .359 0.045 .336 0.046
Oklahoma .342 0.050 .331 0.051
Washington .302 3.37 0.056 .318 22.2 0.05 5
Idaho .270 5.10 0.065 .261 28.2 0.0 70
Union .318 12.1 0.054 .288 17.7 0.059

AVERAGE .318 6.9 0.054 .307 22.7 0.0 56

FEED PRicEs Chopped alfalfa hay at $7.00 per ton; long alfalfa hay at 6.00 per ton;

Station

Chopped hay Long hay

Average
daily
gain

Hay
refused

Feed cost
per pound

gain

Average
daily
gain

Hay
refused

Feed cost
per pound

gain

Pounds Per Cent Dollars Pounds Per cent Dollars
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It is recommended not to chop alfalfa hay when it contains "cheat" or
'needle grass." When this type of hay is chopped, the 'needles" or "beards"
become so thoroughly mixed with the alfalfa that the lambs cannot separate it.
These "beards" stick in their mouths and cause no end of trouble. If fed
long, the lambs have a chance to select the good hay, and they will leave the
"cheat" in the hay feeders.

Pea-vine silage. Pea vines, a by-product of the pea-canning industry,
are furnishing certain Oregon livestock men with a new and valuable feed.
Very little definite information is available as to how best to feed the pea
vines, and how their feeding value compares with that of other available
feeds.

To gain some information of their feeding value and to ]earn how best
to feed them, the Experiment Station trucked some pea vines direct to Union
from a viner in the Milton-Freewater country. As the vines were unloaded
from the trucks they were put through a hay chopper and trampled into a
trench silo. The pea vines changed into pea-vine silage, which was in good
condition when it was fed some two months later.

Three lots of lambs were fed rations containing pea vines, with whole
wheat as the grain ration. Wheat was used, for most of the pea vines are
raised in the wheat belt where wheat is available for feeding.

Best results with pea vines for fattening lambs were obtained by feeding
the regular grain ration, with one pound of alfalfa hay per lamb each day,
plus all of the pea vines the lambs would eat. This method will produce
"choice" lambs, and furnish a market for nearly four pounds of pea vines
per lamb per day.

When the pea vines were fed in the ration with one pound of chopped al-
falfa hay per head per day, and whole wheat, the pea vines had a feeding
value of practically one-third that of alfalfa hay. Fed in this ration, the
lambs consumed 3.7 pounds of pea vines per head per day. To quote the exact
figures, 14.20 pounds of pea vines equaled or replaced 4.81 pounds of alfalfa
hay.

Table 6. FEEDING TESTS WITH PEA VINES

Lambs weighed 78 pounds at start. Fed 88 days.

Wheat;
chopped
alfalfa

Pea
vines;
wheat;
1 pound

chopped
alfalfa

hay daily

Pea
vines;
wheat;

pound
chopped
alfalfa

hay daily

Pea
vines;
wheat

Total gain
Daily gain
Selling weight

Pounds
26.0

.295
103.8

Pounds
26.3

.299
104.3

Pounds
16.0

.182
94.0

Poi4nds
13.7

.156
91.7

Daily feed
Ray
Pea vines
Wheat

2.11

1.35

1.11
3.71
1.35

.48
3.96
1.31

4.39
1.31

Feed cost per pound gain
Dollars

0.073
Dollars

0.073
Dollars

0.104
Dollars

0.114

Dressing percentage
Per cent

49.6
Per cent

50.0



When the pea vines were fed with less than one pound of chopped
alfalfa per day, the lambs did not make satisfactory gains and were not well
finished at the end of the feeding period.

The preceding table shows the comparative results of feeding just pea
vines and wheat, of feeding one-half pound and one pound of alfalfa hay per
day with wheat and pea vines, and of one lot with wheat and alfalfa hay.

The slow gains made by the lambs getting no hay, also by the lambs getting
only one-half pound of hay per day, made their feed cost very high per pound
of gain, or $0114 and $0104 respectively, while the rapid gains made by the
lambs in the lot receiving one pound alfalfa hay per day during the feeding
period reduced the cost of the gain to $0073 per pound.

The lambs in Lot 2, getting the one pound of alfalfa per day, in addition
to wheat and pea vines, were very desirable lambs, similar to the lambs in Lot 1,
getting wheat and alfalfa. Each lot was good enough to "top" the Portland
market. The dressing percentage of these lambs was sufficiently good for
wooled" lambs.

The lambs in Lots 3 and 4 did not fatten, and at the end of the feeding
period their backs were 'bare," they were "horsy," and required further feeding
before marketing.

On a dry-matter basis, one pound of alfalfa hay and one pound of pea
vines have practically the same feeding value, as shown below.

Table 7. COMPARATIVE ANALYSES OF ALFALFA HAY AND PEA VINES

Alfalfa hay (first cutting)
Pea vines

Crude
protein

Per cent
12.15
11.95

Number of days fed

Average weight at Start
Average weight at close
Average daily gain
Average daily feed consumed:

Hay
Pea-vine silage
Grain

Feed required per 100-pound gain:
Hay
Pea-vine silage
Grain

Feed cost per pound gain

Calcium

Per cent
.93

1.72

Phos-
phorus

Per Cent
.20
.19

Moisture content "pea-vine silage," 69.7 per cent.

Bloat. One good thing in favor of feeding some pea-vine silage, is that
for some reason the lambs do not seem to bloat when silage is added to the
alfalfa hay and grain ration.

Table 8. GRAIN HAY VS. ALFALFA HAY AND PEA-VINE SILAGE

Chopjed
alfalfa

Chopped hay, pea
grain vine

hay and silage,
barley nd wheat

88 88

Pounds Prunds
77 78
90 104

.149 .299

1.35 1.11
3.71

1.35 1.35

906 372
1242

908 453

Dollars Dollars
0.160 0.089

FEES pRicEs: Chopped alfalfa hay at $7.00 per ton; chopped grain hay at $7.00 per ton;
pea-vine silage at $2.00 per ton; grain at $27.00 per ton.

FATTENING LAMBS ON OREGON FEEDSTUFFS 15
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COMPARISON OF OREGON GROWN GRAINS
FOR FEEDING LAMBS

Wheat versus barley. Wheat has proved to be a better feed than barley
for fattening lambs each year for six years. The lambs fed wheat made
more rapid daily gains, had more finish at the end of the feeding period, had
a higher dressing percentage, and had more desirable carcasses than similar
lambs fattened on barley.

It may be well to state here that, of the cereals, wheat is the most variable
in composition, being profoundly influenced by climatic conditions, especially
in its protein content. Thus, wheat grown in different localities may have a
comparatively different feeding value. Wheat (soft white) at this Station
has about 2 per cent more protein than barley grown under comparable condi-
tions.

Over a six-year period the lambs fed wheat gained at the rate of 9.21
pounds per month, while the lambs fed barley gained a pound less, or 8.28
pounds. The daily gain for the wheat lambs was .307 pound, and for the barley
lambs .276 pound. The barley fed was Trebi, and the wheat fed was mostly
Hybrid 128 (winter wheat) or Federation (spring wheat), both soft white
wheats.

The lambs that were fed wheat were started on their grain ration by using
wheat, were continued on wheat, and were finished on wheat. In fact, the lambs
in the lots getting wheat did not have a single mouthful of any kind of grain
except wheat. Contrary to common opinion, it was not necessary to use oats
to get the lambs started on the wheat ration, and. it was not necessary to
resort to corn to finish them. While these tests were made with hay and wheat,
in 1938 lambs also made rapid and economical gains when fed wheat on blue-
grass pasture.

INcREAsING THE FEED. At regular intervals, when the feed of grain was
increased the lambs on wheat were just as hungry and just as anxious for
more grain as the lambs being fattened on barley. No difficulty was experienced
in getting heavy lambs to eat two pounds of whole wheat per day during the
latter part of the feeding period.

DRESSING PERCENTAGE. Each year the comparable records of similar lambs
put on feed for the same length of time, and fattened on alfalfa hay with wheat

Table 9. DRESSING PERCENTAGE, WHEAT VS. BARLEY

Prime Choice

Table 10. DESIRABILITY OF CARCASS

Percentage of U. S. grades

Good Medium

Per cent

Premium

Dressing percentage

Per cent

Good

Per cent

Percentage of Swift grades

Medium

74.4 17.9 5.1 80 20 0
34.5 55.2 10.3 70 30 0

Wheat 48.2 49.6 48.4
Barley 46.6 48.6 47.8

Per ceHt
2.6
0.0

Wheat
Barley

Per cent Pee centPer centPer cent Per cent Pee cent

1935 1936 1937



or barley in the grain ration, have shown that the lambs fed wheat have a higher-
yielding carcass. The wheat-fed lambs not only had higher-yielding carcasses,
but the additional finish on the carcasses made them more desirable, and gave
them a higher market grade, as shown by the preceding table.

In 1937, through the cooperation of Swift & Company at North Portland,
we were able to get the percentage of lambs of the different grades used by
that company.

Table 11. CHEMICAL ANALYSES OP WHEAT AND BARLEY

Wheat
Barley

1937

Crude
protein

Crude
protein

Table 12. SIX-YEAR SUMMARY, WsEAT VS. BARLEY
(Fed with Alfalfa Hay)

Number of days fed

Weight at start
Weight at close
Total gain
Daily gain
Monthly gain
Daily feed:

Hay consumed
Grain consumed

Feed cost per pound gain

1936

Calcium
Phos-

phorus

Wheat Barley

83 83

Pounds Pounds
76 76

101 99
25 23

.307 .276
9.21 8.28

2.14 2.09
1.23 1.23

Dollars Dollars
0.072 0.077

" Three years with long alfalfa hay; three years with chopped alfalfa hay.
FEES PRICES: Alfalfa hay at $7.00 per ton; grain at $22.00 per ton.
DAILY HAY REFUSED: Long hay, .47 pound (3-year average); chopped hay, .13 pound

(3-year average).
FEED UNITS PER 100-PoUND GAIN: Wheat, 650; barley, 751.

The following computation from the data in Table 12 shows that wheat is
10 per cent more efficient than barley as a feed for fattening lambs:

FEED REQUIRED TO FATTEN LAMB (SIX-YEAR AVERAGE)

Wheel lot Barley lot

Grain 101 pounds 101 pounds
Alfalfa hay 176 pounds 173 pounds

LAMB GAIN 25 pounds 23 pounds

FEED PER 100-POUND GAIN

Grain 401 pounds 447 pounds
Alfalfa hay 698 pounds ' 759 pounds

FATTENING LAMBS ON OREGON FEEDSTUFFS 17
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FEED UNITS PER 100-POUND GAIN (HAY ± 2 + GRAIN)
Total 680 751

2,000 feed units contain 1,180 pounds grain and 1,191 pounds grain and
820 pounds alfalfa 809 pounds alfalfa

2,000 feed units produce
pounds gain 294 pounds 266 pounds

One ton grain (fed with al-
falfa hay) produces
pounds gain 498 pounds 447 pounds

Increased gain with wheat, 51 pounds, or approximately 10 per cent.
This does not take into consideration that one ton wheat (fed with alfalfa

hay) produces 43 more pounds of dressed lamb than one ton barley (fed with
alfalfa hay).

Barley versus oats. Barley is the corn of the west," and is the standard
feed grain. In feeding trials all other grain is compared with barley. Oats,
though usually too high in price, are sometimes available as a feed for fat-
tening lambs. Compared with barley, they are too bulky for lambs to make
satisfactory gains and when the oats are fed the lambs do not carry a sufficient
amount of finish at the end of the feeding trial.

Oats are a safe feed, however, and useful in getting lambs started on a
grain ration. If it is necessary to feed oats, it is best to feed them when the
lambs are first put on feed, and gradually replace the oats with wheat or
barley.

Oats contain much more hull than barley. Victory oats have averaged
24.3 per cent hull, and Trebi barley 12.3 per cent.

Table 13. BARLEY VS. OATS
(Fed with long alfalfa hay)

Three-year Summary

Barley Oats

1925 1926 1927
Aver-
age 1925 1926 1927

Aver.
age

Number of days fed 104 90 81 92 104 90 81 92

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds
Weight at start 76 73 70 73 77 73 70 73
Weight at close 104 98 94 99 104 96 91 97
Total gain 28 25 24 26 27 23 21 24
Daily gain .265 .283 .293 .280 .253 257 .259 .256
Daily feed

Hay consumed 2.22 1.93 2.32 2.16 2.39 1.77 2.16 2.11
Hay refused .5! .35 .58 .48 .47 .40 .57 .48
Grain con-

sumed .92 .93 .94 .93 .92 .93 .94 .93
Total feed:

Hay consumed 231 174 188 198 248 160 176 195
Hay refused -- 53 32 47 44 49 36 46 44
Grain con-

sumed 96 84 75 85 96 84 75 85

Per Per Per Per Per Per Per Per
cent cent cent cent cent cent cent cent

Dressing per-
centage 46.6

-

44.8



Table 13 gives the results of three years of feeding trials comparing oats
and barley. The lambs getting the barley made consistently faster gains, had
more finish at the end of the feeding trials, and had a higher dressing per-
centage when slaughtered. The lambs fattened on barley dressed 46.6 per
cent, and the lambs fed oats dressed 44.8 per cent.

Table 14. WHOLE VS. ROLLED OR GROUND BARLEY FOR FATTENING LAMBS
(Fed with alfalfa hay)

Results of trials at four different stations

The average daily gain was higher by feeding whole barley, and less hay
and less grain were required to produce 100 pounds of gain than when the
barley was ground or rolled.

How much grain? A lamb-fattening trial was conducted to compare
the daily gains made, and the degree of 'finish" possessed by lambs when fed
different amounts of grain with alfalfa hay. One lot was fed hay alone. It
was found that lambs fatten in proportion to the amount of grain fed, and that
hay alone will not fatten lambs.

A

Figure 3. Close.up showing the lambs munching whole wheat, which is never ground before
feeding.

Station

Initial
weight

lamb

Whole barley Rolled or ground barley

Average
daily
gain

Feed 100 pounds gain Average
daily
gain

Feed 100 pounds gain

Hay Grain Hay Grain

Colorado
Utah
Idaho
Union

AVERAGE

Pounds
61
62
75
70

Pounds
.27
.26
.30
.29

Pounds Pounds
957 306
821 381

1134 348
783 314

Pounds
.27
.22
.27
.28

Pounds
997
967

1238
795

Pounds
301
379
371
343

67 .28 924 337 .26 999 349
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Table 15. FEEDING RESULTS USING ALFALFA HAY ALONE AND WITH VARYING AMOUNTS
OF GRAIN

Number of lambs

Average weight at start
Average weight at close
Average total gain
Average daily gain
Average daily feed:

Hay consumed
Hay refused
Grain consumed

Total salt consumed per head per month

Feed cost per pound gain

Results shown in Table 15 demonstrate that hay alone will not fatten
lambs, and that it requires a generous grain allowance along with good alfalfa
hay to make the lamb gain fast enough, and to have a sufficient degree of
"finish" at the end of the feeding period to meet the market requirements.

In referring to the above table, only the lambs in Lots 4 and 5 (getting
one pound, and one and one-half pounds of barley respectively) were sufficiently
well finished at the end of the feeding period to meet market requirements.
The lambs in Lots 1, 2, and 3 (getting no grain, one-fourth pound, and one-half
pound respectively) had only grown, and were not ready for market. Their
backs, not well covered with tallow, felt very bare to the touch.

The gains made were in proportion to the amount of grain fed.

FEEDING GRAIN ON PASTURE
Table 16. PASTURE AND GRAIN VS. LONG ALFALFA HAY AND GRAIN, 1938

Feeding PeriodAugust 30 to September 22, 1938-22 days

Lot 2
Long

Lot 1 alfalfa
Pasture hay and

and grain grain
(whole (whole
wheat) wheat)

223 223

Pounds Pounds
84.0 84.1
94.2 91.3
10.2 7.2

.453 .320

2.35
.07

.87 .87

.30 .60

Dollars Dollars
0.023 0.039

FEED PRICES: Pasture at per head per day; long alfalfa hay at $6.00 per ton; grain
(whole wheat) at $12.00 per ton.

2 3 4 5

No grain
pound

grain
pound

grain
1 pound
grain

1 pounds
grain

Number of days fed 90 90 90 90 90

Pounds Pounds Pounds Pounds Pounds
Weight at Start 74 76 75 73 75
Weight at close 9 92 96 101
Total gain per month 6 8 9
Daily gain .037 .170 .186 .258 .284
Daily feed:

Hay consumed 2.30 2.61 2.76 2.08 2.35
Hay refused .12 .41 .34 .40 .52
Grain consumed .25 .54 .97 1.35

Total feed:
Hay consumed 207 235 248 187 212
Hay refused 11 37 31 36 47
Grain consumed 23 48 87 122



LAMB FEEDING TRIALS-1937
Table 17. LAME FEoiNo-l937

Showing feed consumed, gains made, and dressing percentage

FEEt i'nicas: Long hay at $6.00 per ton; chopped hay at $7.00 per ton; hammered hay
at $7.50 per ton; all grain at $22.00 per ton; clover screenings at $6.00 per ton; roots at
$3.00 per too.

Fed 81 days.
Third-cutting hay was rained on, and was discolored and of low quality.

Marketing report. The 1937 lambs were divided into different market
grades, and judged as to desirability on the market by R. L. Clark, Lamb Buyer,
BoDine & Clark Commission Company, Portland, and Harry Lindgren, Live-
stock Specialist, Oregon State College, Corvallis, after handling each lamb. The
lambs were handled and the remarks about them recorded before they lcnew the

1 2 3 4 5 6 7 8

Long
third.
cutting
alfalfa
hay;f
barley

Chopped
second-
cutting
alfalfa
hay;

barley;
Alsike
clover
screen-

ings

Long
grass
hay;

barley

Long
second-
cutting
alfalfa

hay;
barley

Chopped
second-
cutting
alfalfa

hay;
wheat;
roots

Chopped
second.
cutting
alfalfa
hay;

wheat

Chopped
second-
cutting
alfalfa
hay;

barley

-

Hart-
mered

second-
cutting
alfalfa
hay;

barley

Initial weight
Final weight
Total gain
Daily gain

Pounds
73.0
96.0
23.0

.284

Pounds
73.2

103.5
30.3

.374

Pounds
73.2
90.0
16.8

.207

Pounds
73.0
90.0
17.0

.210

Possnds
73.2

100.2
27.0

.333

Pounds Pounds
73.2 73.0
97.7 95.2
24.5 22.2

.302 .274

Pounds
73.0
94.7
21.7

.268

Daily feed con-
sumed
Hay
Grain
Screenings
Roots

2.12
1.30

1.84
1.30
1.00

183
1.30

1.85
1.30

2.05
1.30

2.35

1.97
1.30

201
1.30

2.01
1.30

Cost of feed:
Hay
Grain
Screenings
Roots

Dollars

.52
L16

Dollars

.54
1.16

.24

Dollars

.46
1.16

Dollars

.48
1.16

Dollars

.60
1.16

.29

Dollars

.58
1.16

Dollars

.59
1.16

Dollars

.63
1.16

0.082
Feed cost per pound

gain 0.073 0.064 0.096 0.096 0.076 0.071 0.079

Feed required per
pound gain:
Hay
Grain
Screenings
Roots

Pounds

7.47
4.58

Pounds

4.91
3.48
2.67

Pounds

8.80
6.27

Pounds

8.81
6.20

Pounds

6.15
3.90

7.04

Pounds

6.53
4.30

Pounds Pounds

7.35 7.50
4.75 4.86

Selling price per
cwt., Portland

Dollars

8.75

Dollars

8.75

Dollars

8.25

Dollars

8.75

Dollars

8.75

Dollars

8.75

Dollars

8.75

Dollars

875

Total shrinkage
per cent

Per
cent

5.7

Per
cent

5.4

Per
Cent

5.3

Per
cent

4.7

Per
cent

5.1

Per
Cent

5.6

Per Per
cent Cent

5.9 5.1

Dressing percentage 49.3 49.8 47.6 48.3 48.7 48.4 47.8 47.9
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daily gains of the lambs, the final weights or the rations that had been offered.
Following are the findings of these men:

Lot 1Third-cutting alfalfa hay and whole barley:
97 per cent good lambs; 3 per cent medium lambs.
"Well-finished lambs."

Lot 2Chopped second-cutting alfalfa hay, whole barley, and Alsike clover
screenings:

97 per cent good lambs; 3 per cent medium lambs.
"The best finished of any of the lots of lambs; however, they are

slightly overweight, and lack a little in uniformity."

Lot 3Long grass hay (commonly called wild hay) and whole barley:
No good lambs; 80 per cent low-good lambs; 13 per cent medium

lambs; 7 per cent common lambs.
"Not sufficiently well covered to meet good market requirements. Too

high a percentage of common and medium lambs to be considered a
good pen of market lambs."

Lot 4Second-cutting long alfalfa hay and whole barley:
73 per cent good lambs; 7 per cent common lambs; 20 per cent medium

lambs.
"Just about an average lot of grain-fed lambs."

Lot 5Chopped second-cutting alfalfa hay, whole wheat, and roots:
100 per cent good lambs.
"Rank this lot No. 1best lot of market lambs in the shipment; they

are well finished, have good bloom, sappy, and uniform."
Lot 6Chopped second-cutting alfalfa hay, and whole wheat:

93 per cent good lambs; 7 per cent medium lambs.
"Firm, well-covered backssufficiently good for all market require-

ments."

Lot 7Chopped second-cutting alfalfa hay, and whole barley:
87 per cent good lambs; 13 per cent medium lambs.
"Not as firm or as well covered as the lambs in Lot 6, but good market

lambs."

Lot 8Hammered second-cutting alfalfa hay, and whole barley:
93 per cent good lambs; 7 per cent medium lambs.
"Slightly better than chopped alfalfa hay and whole barley."

Alsike clover screenings, Lot 2. This is our first feeding trial with
hammered Alsike screenings, and we did not know the optimum amount to
feed, but by giving the lambs one pound per day of the hammered screenings
in addition to their grain, the lambs made more rapid daily gains than any other
of the seven lots of lambs we had on feeding tests in 1937. They had a
dressing percentage of 49.8 as compared with 47.8 for the check lot. The
screenings were palatable, and the lambs ate them readily from the start.

It is rather difficult for us to figure the exact value of the screenings, but
if we consider the extra gain that they produced, the 81 pounds of screenings
fed per lamb produced 8.1 pounds more gain per head. At the market value of
$8.75 per cwt., this extra gain was worth 70 cents, or would make a ton of
screenings bring a return of $17.50, based on the market price of lambs.



Still another way to figure this is that these screenings put on some
additional gain and increased the dressing percentage of these lambs, and it
would not have been possible to get this additional gain without feeding some
protein supplement, such as linseed meal. Figuring additional value for this
additional gain and dressing percentage, the screenings have a still higher
value.

The Alsike clover screenings had a crude protein content of 20.96 per cent.

SHRINKAGE TESTS
When lambs are purchased in the country, the buyer usually gives the

owner of the lambs the option of shrinking the lambs 4 per cent on a full
weight, or leaving them overnight (12 hours) in a corral or dry lot without
feed or water.

To find out something about shrinkage under these conditions, 204 lambs

Table 19. SHRINKAGE FROM UNION TO PORTLAND
Lambs weighed full at feed lots at the Experiment Station, then trailed two miles to Union

Junction to be shipped to Portland, 305 miles
Shrinkage calculated on selling weight in Portland

Year

Average
home

weight
Average

shrinkage
Average

shrinkage

Pounds Po-unds Per cent
1915 100.4 5.3 5.3
1916 110.0 8.7 7.8
1917 92.2 4.4 4.8
1921 94.2 6.9 7.3
1922 95.9
1924 97.4

6.5
8.4

6.8
8.6

1925 101.7 6.2 6.1
1925 99.9 2.8 2.8
1926
1927
1933
1933

104.5 5.4 5.2
93.3 7.2 7.7
99.9 7.2 7.2
98.9 6.6 6.71934 94.7 2.2 2.31934

1935
1935
1935
1936
1936
1937
1937
1937

96.2
94.6

102.7
87.7
97.2
98.1
97.9
92.5
99.9

2.6
9.4
6.2
2.9
7.4
4.2
2.7
2.1
5.4

2.7
9.0
6.0
3.3
7.6
4.3
2.8
2.3
5.4

AVERAGE 97.8 5.5 5.6

First weighing 60.32 57.57 2.75 4.55
Second weighing 61.42 58.53 289 4.71
Third weighing 60.93 58.33 2.60 4.26
Fourth weighing 62.57 59.66 2.91 4.66
Fifth weighing 62.82 60.17 2.65 4.21

AVERAGE 61.61 58.85 2.76 4.48

Table 18. SHRINKAGE AFTER 12 HOURS IN Dy LOT

Average
weight,
evening

Average
weight,
morning Shrinkage Shrinkage

Pounds Pounds Pounds Per cent
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were weighed each evening for five consecutive evenings, and weighed the
following morning after being in the corral for 12 hours. The shrinkage
averaged just slightly more than 4 per cent, and there was some variation in
the weights of the lambs each day.

These were average black-faced feeder lambs that had been weaned from
the ewes about two weeks before the weights were taken.

During the day the lambs were pastured on a bluegrass pasture where they
had plenty to eat and also had access to water and salt. The weights were
taken in the fall of the year, about the middle of September.

MARGIN

The following computation shows the necessary price spread to pay for
the feed consumed.

MARGIN BASED ON 1935 TEST-88 DAYS (BARLEY AND
ALFALFA)

Weight start 78 pounds at $7.00 per cwt. $5.46
Weight close 103 pounds
Total gain 25 pounds
Daily gain .286 pounds

FEED

Chopped alfalfa hay, 201.1 pounds at $7.00 per ton $0.70
Barley, 118.9 pounds at $27.00 per ton 1.61

TOTAL COST (LAMB AND FEED) $7.77

NECESSARY SELLING PRICE PER CWT. TO BREAK EVEN:
$7.54 AT UNION

(103 pounds at $7.54 per cwt. equals $7.77)

Necessary margin at feed lot $0.54 per cwt.
Necessary margin at Portland 1.17 per cwt.

Sixty-three cents per cwt. represents average marketing cost for 12 car
loads of lambs from Union Junction to North Portland.

This margin gives the necessary spread between the selling price and the
purchase price to pay for the feed consumed; that is, barley at $27.00 per ton,
and alfalfa hay at $7.00 per ton.

The margin listed as $1.17 to include marketing cost when sold in Port-
land, or 54 cents when sold at the feed lot in Union, includes only feeds.
Other items in final results are death loss, interest, labor, and equipment.
These last items vary so much in different feed lots and in different years,
however, that no attempt was made to include them.
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A. G. B. Bouquet, M.S Horticulturist (Vegetable Crops
C. E. Schuster, M.S Horticulturist (Division of Fruit and Vegetable Crops and

Diseases)
W. P. Duruz, Ph.D Horticulturist (Plant Propagation)
G. F. Waldo, M.S..........Associate Pomologist (Division of Fruit and Vegetable Crops

and Diseases)"
E. Hansen, M.S Assistant Horticulturist (Pomology)

Soil Science
W. L. Powers, Ph.D Soil Scientist in Charge
C. V. Ruzek, M.S Soil Scientist (Fertility)
M. R. Lewis, C.E Irrigation and Drainage Engineer, Soil Conservation"
R. E. Stephenson Ph.D Soil Scientist
E. F. Torgerson, B.S Associate Soil Scientist (Soil Survey)
J. El. Haley, B.S Assistant Irrigation Engineer, Cooperative Agent, Soil

Conservation Service"
James Clement Lewis, M.S Research Fellow (Soils)

Agricultural Chemistry
J. S. Jones, M.S.A Chemist in Charge
R. H. Robinson M.S Chemist (Insecticides and Fungicides

. R. Haag, Ph.b Chemist (Animal Nutrition
1). E. Bullis, M.S Associate Chemist
M. B. Hatch, M.S Assistant Chemist
L. B. Wright, M.S Assistant Chemist

Agricultural Engineering
F. E. Price, B.S Agricultural Engineer in Charge
W. M. Hurst, M.A Agricultural Engineer, Bureau of Agricultural Chemistry

and Engineering"
H. R. Sinnard, M.S Associate Agricultural Engineer (Farm Structures)
C. I. Branton B.S Assistant Agricultural Engineer
G. R. Stafford Engineering Aid, Bureau of Agricultural Chemistry and

Engineering"
H. F. Carnes, B.S Junior Agricultural Engineer, Bureau of Agricultural Chemistry

and Engineering"
L. M. Klein, B.S Mechanical Engineer, Bureau of Agricultural Chemistry and

Engineering"

Bacteriology
G. V. Copson, M.S Bacteriologist in Charge
J. E. Simmons, M.S Associate Bacteriologist
W. B. Bollen, Ph.D Associate Bacteriologist

Entomology
C. Mote Ph.D Entomologist in Charge

J. C. Chamierlin, Ph.D Associate Entomologist (Division of Truck Crops and
Garden Insects)"
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B. G. Thompson Ph.D Associate Entomologist
S. C. Jones, M. Assistant Entomologist
K. W. Gray, M.S Assistant Entomologist
H. E. Morrison, M.S Assistant Entomologist
Joe Schuh, M.S Assistant Entomologist
A. E. Bonn, B.S Junior Entomologist (Division of Truck Crops and Garden

Insects)

Home Economics
Maud M. Wilson, A.M Home Economist
Helen McCullough, M.A Assistant Home Economist

Plant Pathology
C. E. Owens, Ph.D Plant Pathologist in Charge
S. M. Zeller, Ph.D Plant Pathologist
F. P. McWhorter, Ph.D Plant Pathologist
B. F. Dana, M.S Plant Pathologist (Division of Fruit and Vegetable Crops

and Diseases
B. Bailey, M.S Associate Plant Pathologist (Insecticide Control Division

P. W. Miller, Ph.D Associate Pathologist (Division of Fruit and Vegetable
Crops and Diseases

R. Hoerner, M.S Agent (Division of Drug anc[ Related Plants
C. G. Walton, B.S Agent (Division of Drug and Related Plants
John Milbrath, Ph.D Research Assistant (Plant Pathology)

Publications and News Service
C. D. Byrne, M.S Director of Information
E. T. Reed B.S., A.B Editor of Publications
D. M. Goode, M.A Editor of Publications
J. C. Burtner, B.S Associate in News Service

Branch Stations

L. Childs, A.B Superintendent, Hood River Branch Experiment Station, Hood River
F. C. Reinier, M S Superintendent, Southern Oregon Branch Experiment

Station, Talent
D. E. Richards, B.S Superintendent, Eastern Oregon Livestock Branch

Experiment Station, Union
H. K. Dean, B.S Superintendent, Umatilla Branch Experiment Station

(Division of Western Irrigation Agriculture), Hermiston
Obil Shattuck, M.S Superintendent, Harney Branch Experiment Station. Burns
H. B. Howell, B.S Superintendent, John Jacob Astor Branch Experiment

Station, Astoria
Arch Work, B.S Associate Irrigation Engineer (Division of Irrigation)

Medford
G. A. Mitchell, B.S Superintendent, Pendleton Branch Station (Dry Land

Agriculture), Pendleton
K. B. Platt, M.S Superintendent and Assistant Range Examiner (Division of

Grazing), Squaw Butte Range Experiment Station, Burns
R. G. Johnson, B.S Leader of Livestock Research Projects, Squaw Butte Range

Experiment Station, Burns
Diseases), Pend1eton

M. M. Oveson, M.S Superintendent, Sherman Branch Experiment Station, Moro
E. S. Degman, Ph.D Superintendent and Associate Pomologist, (Division of

Fruit and Vegetable Crops and Diseases), Medford*
G. G. Brown, A.B., B.S Horticulturist, Hood River Branch Experiment Station,

Hood River
L. G. Gentner, M.S Associate Entomologist, Southern Oregon Branch

Experiment Station, Talent
J. F. Martin, M.S Assistant Agronomist (Division of Cereal Crops and

Diseases), Pendleton"
R. E. Hutchison, M.S Assistant Superintendent, Harney Branch Experiment

Station, Burns
Bruce Allyn, B.S Junior Irrigation Engineer (Division of Fruit and

Vegetable Crops and Diseases). Medford"
J. R. Kienholz, Ph.D Junior Pathologist (Division of Fruit and Vegetable

Crops and Diseases), Hood River
R. W. Henderson, B.S Research Assistant, Sherman Branch Experiment

Station, Moro
R. D. Frichtel, B.S Junior Range Examiner (Division of Grazing), Squaw

Butte Range Experiment Station, Burns
Joseph Belanger, B.S Cooperative Research Agent, Conservation Experiment

Station (Division of Soil Conservation), Moro


