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FIFTEEN YEARS OF TURKEY INVESTIGATIONS
AT THE UMATILLA BRANCH EXPERIMENT STATION 1/
Hermiston, Oregon

by
D. H. Sherwood and Carl A, Larson 2/

The Umatilla Branch Experiment Station is located in the western end of
Umatilla county and on the southern edge of the Umatilla Reclamation project about
two miles south of the city of Hermmistones The station is about 10 miles from the
Columbia River and about 600 feet above sea level. The farms of this area are small
and turkey raising is one of the principal sources of income.

DISEASES APPEAR. Turkeys were produced on the Umatilla Reclamation project
on only a small scale prior to the start of turkey investigations at the Umatilla
Branch Experiment Station. Turkey raising appeared to be a profitable type of
enterprise, but various problems of management and disease began to appear early.
It was to find a solution to these problems of management and feeding and also to
demonstrate that disease could be prevented by growing turkeys on limited range,
that work at this station was begun. '

Turkey production had shifted from the eastern states to the West largely
because of disease problems arising from contaminated ground where chickens and
turkeys had been grown for many years. 3/
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;/ The authors wish to acknowledge the work of the late H. K. Dean,.formerly
superintendent, who conducted the investigation to 1938 and from 1943 until his
retirement.

The investigations were conducted cooperatively with the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Division of Irrigation Agriculture.
The authors also wish to acknowledge the cooperation given by the late
H. E, Cosby, formerly head of the poultry department at Oregon State College,
and Co Ee Holmes and J. A, Harper, also members of the poultry department staff,
and by Ns Le Bennion, extension poultryman.

2/ Research assistant and superintendent, respectively, Umatilla Branch
Experiment Station, Hermiston, Oregon.

2/ Turkey Management, by liarsden and Martin.



CHICKEN IfASHES NOT SUITABLE. It had also been a common opinion among turkey
growers that any good chicken feed would likewise be a good feed for turkeys. How-
ever, it was found early 4/ that ordinary chicken mashes were not sufficiently high
in animal protein to meet the growth requirements of turkeys. Therefore, it became
necessary to investigate other rations,

To meet this situation, work on growing and finishing rations and pasture
crops were main projects for many years, Later, work on the effect of artificial
lights on breeding stock was added. Other breeding work involved a comparison of
Standard Bronze with Broad-breasted Bronze turkeys. Some comparisons were also
made with small type United States Department of Agriculture Whites,

SUBSTITUTE FEEDS TRIED. During the war, various substitute feeds for
both growing and breeding stock were tested. Especially studied were hatchability
and fertility of eggs produced with war-time emergency feeds.

EFFECT OF GREEN FEEDS DETERMINED. Early in 1931 and 1932 the flock was
divided into four groups for study of the effect of green feed, both as dry pasture
and as dried alfalfa leaves. It was found that the lowest feed cost per pound of
gain resulted from pasture feeding of alfalfa, and the highest cost from the ration
with no green feed. (Table 1)

Finishing Turkeys

In 1933 and 1934 the experiments were conducted on various methods of
finishing turkeys with the experimental period being limited to the finishing
period: approximately 8 weeks from October 2 until the birds were marketed,

MASHES AND SCRATCH GRAINS TESTED. Both high and low protein mashes in
conjunotion with scratch grains were tested. Also tested were scratch grains fed
without mash but with and without skim milk.

In 1933 a wet mash was also used in conjunction with a scratch ration of
wheat, corn, and oats. The high~protein mash contained approximately 19.,1% crude
protein, and the low protein mash approximately 13.3% crude protein.

All birds had access to grit, oyster shell, dry alfalfa hay, and water at
all times., During the growing season all birds were fed the same, receiving a mash
of approximately 17% protein, whole grain scratech, liquid skim milk, and alfalfa
pasture,

SEXES COMPARED. In 1933 several of the lots had both hens and toms, while
in 1934 the sexes were separated in all lots for the purpose of studying the relative
protein requirements of the sexes.

TOMS IMADE MOST RESPONSE TO HIGH PROTEIN. The results show that the average
weights of the hen turkeys in all lots were about the same, but that there were
differences in the average weights of toms, The toms which received no green feed
were noticeably lighter than toms in the other three groups.

&/ Oregon Circular of Information, No. 51, March 1931.



MORE GRAIN REQUIRED WITHOUT GREEN FEED. The feed consumption data show
that turkeys that were fed no green feed recuired 1,2 more pounds of feed to pro-
duce a pound of gain than those fed chopped green alfalfa; and le3 more pounds than
those on alfalfa pastures The turkeys on the alfalfa pasture required only 81% as
mich feed to produce a pound of gain as those that received no green feed.

GREEN FEED REDUCES COST. The costs of production were 2¢3 and 245 cents per
pound less in the lots receiving the chovped green alfalfa and alfalfa pasture
respectively than in the lot that was not fed green feed, It was apparent that
providing alfalfa, either as pasture or as chopped green feed, substantially reduces
feed costs in the production of market turkeys.

The addition of 104 dry alfalfa leaves to the mash did not greatly affect
either the efficiency of feed utilization or the cost of production, Toms on low-
protein mash gained 52,27 of their pre-finishing period weight; toms on scratch
plus milk gained 43.2%; toms receiving scratch alone gained only 32%. The average
weights at the end of the finishing period were in the same order as the percentage
of gain.

SCRATCH PLUS LILK BEST FOR HENS. With the hens, the best results were ob-
tained from scratch plus milk and the poorest from scratch alone, although the dif-
ference in the three best lots was so small as to be insignificant. (Table 2)

Part of this tanle has been previously published. j/ No explanation is offered why
the hens of Lot 4 in 1946 required no more feed per pound of gain than the toms.

LESS FEED REQUIRED WHEN SCRATCH FED. 1In general the birds on the scratch
rations required less feed per pound of gain than those receiving mash, However,
the mash that was used contained a lower percent of digestible nutrients than did
the scratch grains. The mash-fed birds were also heavier and more desirable for
market,

Protein lLevel Feeding Trials

In 1935 and 1936, experiments were conducted involving three levels of
protein mashes fed with scratch. In addition, one group of birds received no mash
but was fed liquid skim milk in addition to scratch.

CLINE METHOD USED. One lot of turkeys were hand-fed scratch in a fixed
proportion to the amount of mash consumed. The percentage varied, according to
the Cline method, é/ from 5% of the mash consumption for the second week to 50% for
the 24th week, after which they had free access to both mash and scratch at all times.
A1l other lots had all of their feed before them at all times,
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5/ Oregon Circular of Information, No. 124, September 1935.

6/ Turkeys, University Nevada Bulletin 86, 1939, p. 90.



CONDITIONS THE SAKE FOR MOST FACTORS. In all four lots the birds had access
to oyster shell and grit at all times. During the growing season all were pastured
on green alfalfa. During the brooder house period all birds had been fed and handled
the same, with the various lots being made up by random selection from the birds in
the brooder house.

HEAVIEST TOMS FROM HIGH PROTEIN LOTS. For both years the heaviest toms were
produced in the high-protein lot. The lightest toms came from the scratch-and-milk
pen in 1935, and from the low-protein-mash pen in 1936. The hens were apparently
somewhat less affected by the difference in protein level, even though the lightest
birds came from the low-protein pens in both years., The heaviest hens in 1935 came
from the mediumemash pen and in 1936 from the scratcheand-milk pen.

SCRATCH AND MILK GIVE LOWEST COST. In all cases the lowest feed cost per
pound of gain and the greatest margin over feed cost came from the birds on the
scratch—and-milk diet.

HENS NEED MORE FEED PER POUND. In 1936 when the sexes were kept in separate
pens, the hens required slightly more feed per pound of gain than the toms except
in the low=protein pen where the sexes ate about the same amount. The toms required
the least feed per pound of gain in the high-protein pen and the most in the low-
protein pene The hens required the least feed per pound of gain in the scratch-and-
milk pen and most in the medium (standard) mash pen, Hens, because of their slower
rate of growth, are more tolerant of low-protein rations than are toms.

These findings agree with those of previous years on studies of finishing
rations.

MASH AND PELLETS COMPARED. The station commenced some feeding trials com~
paring mash and pellets for growing turkeys in 1940. For the first year the feeding
trial consisted of only two pens, each of about 100 birds. One pen had the standard
0SC grower mash, plus scratch consisting of whole wheat, corn, barley, and oats.

The other pen had the identical ration except that the mash was pelleteds All birds
had free access to oyster shell and grit and were pastured on alfalfae

In 1941 and 1942 five lots of Broad-breasted Bronze were maintained as
follows: Pen 1, mash and scratch; pen 2, pellets and scratch; pen 3, 30% protein
concentrate mash and scratch; pen 4, mash and scratch and during the last three
months of the growing period a supplemental mid-day feeding of all the pellets the
birds would clean up in 30 minutes; pen 5, mash and scratch, with a supplemental
feed during the last three months consisting of milk«soaked rolled barley mixed with
alfalfa meal.

LITTLE DIFFERENCE IN COST OF GAIN. In 1941 there was no significant dif-
ference in the feed cost per pound of gain of any of the pens, (Table 3)
In 1942 the birds receiving the supplement of milk-soaked barley grew somewhat more
economically than the others and the concentrate~fed birds were least economical.
(Table 3) No explantion is offered as to the cause of this difference.

In both years the concentrate-fed birds consumed considerably less mash in
proportion to scratch than the other pens, thus making greater use of the whole
grains which could be home grown.



The 1941 results have been previously published. 2/ The results of these
trials indicate that the exact method of feeding is not important, if the birds
have free access to a good, well-balanced feed; also that there is little, if any,
value in supplemental feeds when the basic ration is adequate.

Emergency Feeds

During the war years the shortage and unavailability of various high-protein
concentrates, such as meat meal, fish meal, dried skim milk and dried whey, made it
advisable to conduct trials with various emergency feeds.

Several such rations designed for starting and growing were tested through
1945. (Emergency breeder rations were also tested, but these will be discussed
separately,) In all three years a sufficient amount of the hard-to-get feeds were
obtained to mix & limited amount of mash according to the prewar formula, This was
fed to one lot of turkeys for comparison.

SCARCE FEEDS REPLACED FOR TRIALS. In the various emergency rations, varying
amounts of fish and meat meal were replaced by soybean oil meal as a source of pro-
teine The riboflavin lost when part or all of the milk by-products were left out
was obtained from distiller!s dried solubles or from a synthetic vitamin mix. In
one series of rations, the phosphorous lost from the omission of bone meal was made
up by adding raw rock phosphate,

In the 1944 and 1945 trials, a high-protein concentrate mash was tested in
conjunction with the emergency mashes of average protein content and the prewar
mash. (Table 6) The starting ration of all groups contained the same ingredients as
the corresponding grower ration, but with the formula adjusted to give a slightly
higher protein content. (Table 7)

PREWAR MASHES GAVE 1'OST ECONOIICAL GAINS. The prewar standard mash gave the
most econonical gains in 1943 and 1944 from the standpoint of amount of feed con-
sumed and the cash cost per pound of gain. In 1945 the prewar mash did not give
quite so economical gains as the other mashes, but the difference in favor of the
emergency mashes was considerably less than the previous difference in favor of the
prewar mashs (Table 7) ’

RATION OF MASH TO SCRATCH ABOUT SAME. The ration of mash to scratch con-
sumption is approximately the same for all groups except the high-protein mash group
which consumed considerably more scratch than the other birds. It happened that the
birds were slightly older at marketing in 1944 than in 1943 and still older in 1945.

OLDER BIRDS ATE MORE SCRATCH. The ratio of mash to scratch went down as the
age went up. The lot 3 birds in 1944 received a ration with greater use of substi-
tutes than the birds in the other lots. TWhile their economy-ofeproduction record
was second to that of birds on prewar rations, they had a slightly lower percentage
of prime birds than any other lot. There was less uniformity in this lot than in
any of the other lots.

Y Oregon Extension Bulletin No. 602, 1943.



Emergency Rations For Breeder Hens

From 1943 through 1946, various emergency breeder rations were used in com-
parison with the prewar standard Oregon State College mash. In the last three years
a 30% protein concentrate mash was fed to a fourth pen. Formulas of all mashes,
including the prewar, are given in Table 8. All mashes gave fairly satisfactory re-
sults, although the prewar mash in general was superior to the others. (Table 9)

LAYING COMPARISONS. Taking an average of the three years, the birds receiving
the prewar mash ranked second in egg production with the first emergency ration
being the high pen. The concentrate~fed birds had the best fertility, although they
laid the fewest eggs. These were followed by the birds on the standard ration,which
pen also showed the best hatchability of fertile eggs. The birds on the emergency
ration gave the poorest fertility and hatchability of the four pense It was con-
sidered, however, that the second emergency ration was farther removed from what is
nomally considered a standard ration than the first. Egg production, fertility,
and hatchability by pens are shown in Table 9.

SOME PENS ON PASTURE. The 1945 pen referred to as 2-A received the same
basic ration as No. 2 pen, but had access to grass pasture starting March 26, prior
to which date they had been in the No. 2 pen. It is probable that the hens placed
on pasture, although they were taken by random selections, were better layers than .
those left in Pen 2. This conclusion is based on fact that the production in the
balance of March, before the pasture could have been expected to have much effect,
was superior to that of birds left in Pen 2.

However, as individual records are not available, comparable production,
prior to division, is assumed in this table,

ADDED VITAMINS DID NOT INCREASE HATCHABILITY. The 1946 pen referred to as
2-A had the same basic ration as Pen 2, except that the amount of A and D vitamin
0il was doubled, As the fertility and hatchability was considerably poorer than in
the parent peny, it is evident that the added vitamins had no beneficial effect in
this instance.

Comparison Of Breeds

For breeding experiments at this station, a late-maturing strain of Bronze
turkeys was raised for several years, as well as the Standard, or early maturing
Bronze. The Standard Bronze were also crossed with Broad-breastdd Bronze., Starting
in 1941 only the Broad-breasted were raised. Comparative feed consumption and
growth records on these strains, as well as two years' results with small type U.S.D. A,
Whites, are presented in Table 10, All birds were fed a mash of approximately 20%
protein and a scratch mixture of four grains. They got alfalfa pasture in season.

100 BIRDS PER TEST PEN. A comparable number of birds, usually 100 or more,
were in all pens except that in 1942 there were only 50 birds in the Standard Bronze
Pene.



LATE MATURING BRONZE REQUIRED MORE FEED. The birds of the late maturing
Bronze strain were smaller than the other birds when marketed, although approximately
six weeks older, As a result of the considerably longer growing period, they con=-
sumed considerably more feed per pound of gain than the others. The Standard Bronze
were approximately the same size, and the feed cost per pound of gain was approxi-
mately the same as the Broad-breasts. The Standard Bronze birds in 1942 were an eX-
ception, as they required 10% more feed per pound of gain than the Broad-breasts.

WHITES TOOK SLIGHTLY MORE FiiD PER POUND. The small type whites were marketed
when about a week younger than the Broad-breasted Bronze and weighed only about 65%
as muche In spite of the small size of the Whites, they consumed only a little more
feed per pound of gain than did the Bronze. The V'hites consumed a lower percentage
of mash in 1942, but in 1943 their relative consumption was approximately the same
as that of the Bronze.

Use Of hts On Breeder Hens

From 1939 through 1942, experiments were conducted on the use of artificial
lights on breeder hens to stimulate early egg production. During the first three
years of the work the lighted hens were housed, but during the last year they had
no shelteres In all four years the birds without lights had no shelter, Each year
there were two 1l2~hen pens with lights and two 12~hen pens without lights.

LIGHTED BIRDS HAD A 14-HOUR DAY. Lights were turned on in the mormings with
the time being adjusted to make a l4-hour day. An ordinary alarm clock was used to
turn the lights one The date of turning the lights on varied a little from year to
year, but during the first three years averaged about the first of January.

LAYING INCREASED. Fifty percent production was reached in 32 days for the
3-year averages In 1942 the lights were turned on January 13, and 50% production
was reached in 35 days. The unlighted birds were also a few days slower in reaching
50% production in 1942 than in previous years, the date being March 13, as compared
to an average of March 8 for the first years. (Table 11)

LIGHTS LENGTHEN SEASON. Breeder birds were sold about the first of May and
thus the lighted birds had an egg laying season of nearly three months., The un-
lighted birds were laying for a period of from 6 to 8 weeks on the averages

The increase in egg production from lights and shelter was approximately
53%--(36 settable eggs per hen to 55 eggs)e In 1942 (the one year with lights and
no shelter) the increase was approximately 367 (from 33 to 45 eggs per hen). The
season was nearly two weeks shorter for the lighted birds in 1942 than it had been
in the previous years,

Only in 1942 was there a sound comparison possible between hens under lights
and not under lightses In all previous years an additional variable was involved:
that of shelter versus no shelter., It appears, however, that the 36% increase in
egg production of lighted birds in 1942 can be largely attributed to the use of
lights, Probzbly a major part of the 53% of previous years was also due to lighting,
but adequate comparisons are not possible because corresponding pens unlighted but
sheltered like the lighted pens were not studied,



HATCHABILITY NOT AFFECTED. Fertility and hatchability of egg, and livability
of poults did not seem to be affected by the use of lights. There was considerably
more variation between different birds in the same pen than between the various pens.
(Table 11) A few birds produced eggs of almost 100% fertility while others had al-
most nao fertility. There were also a few hens that Jayed only two or three eggs
in an entire season.

Feed consumption of lighted and unlighted pens for the year 1942 is shown
in Table 5, While total feed consumption of the lighted pens is only slightly
greater than that of the unlighted pens, the mash consumption is considerably
greater,

HEAVY LAYERS ATE MORE l{ASH. With the lighted pens the mash ate was approxi-
mately 35% of the total feed consumption while with the unlighted pens.the mash
amounted to only 25% of the feed consumption. This difference is probably due to
the greater protein requirements of egg production. The amount of feed required to
produce 100 EGGS WAS CONSIDERABLY LESS IN THE LIGHTED THAN THE UNLIGHTED PENS.

Breeds Compared

During the time that experiments with artificial lights were being carried
on, a comparison of Standard~bred Bronze and Broad-breasted Bronze was also being
made, with the same birds being used for both purposes. In 1940, Standard=bred
hens were mated to Broad-breasted toms and their progeny were mated back to Broad-
breasted toms the following year. In addition some Broad-breasted hens were pur-
chased and mated to the same toms.

In 1941 the Standard Bronze hens produced more eggs than the Broad-breasted,
and the crossebred birds were intermediate, Both the Standard Bronze and cross-—
bred birds excelled the Broad-breasted in fertility and hatchabilitye In 1942 the
Standard Bronze failed to do as well as in the previous year, due possibly to in-
breeding.

In 1938 and again in 1940, a few of the best hens were kept over for a
second breeding season. Results were unsatisfactory, as none of the hens laid
nearly so well the second year.

FEW EGGS LAID AFTER JUNE 30. All of these hens were still laying when
trapnesting was discontinued on June 30, but laid comparatively few eggs thereafter.
Tt may be seen that not only was the rate of laying poorer in the second year, but
the date of beginning to lay was later, except for the two hens that had the benefit
of lights in the second year. The length of season as shown in Table 5 is calcu-
lated from the date of the first egg to April 30. Fertility and hatchability on eggs
from second year layers was approximately as good as that of their eggs in the first
yeare.

OLD TOiiS NOT GOOD BREEDERS. All three of the 1940 hens kept for a second
year were sired by sons of hen No. 410 that made the best 1938 record, Only in one
year were toms kept for a second breeding season, and none of them proved to be
satisfactory breeders in the second year.



Discussion Of Principal Findings

Pasture

The effect of succulent green feed in the ration was clearly demonstrated
in the 1931 experiment.

MORE FEED REQUIRED ON DRY LOT. Birds in a dry lot required 28% more feed
than birds that had chopped green feede The value of the alfalfa the birds
harvested was estimated as being approximately four-tenths of a cent per pound per
turkey, based on the field yield of about one ton per acre per cutting, and the
price of alfalfa at that time 6f about$b per ton. This left a margin of 229 in
favor of pasturing alfalfa over dry lot feeding.

$6 ALFALFA BECOMES $77 ALFALFA. Calculating the value of the alfalfa from
the amount of feed that it saved gave a per-ton value of {77, even at the low
feed cost prevailing at $1.91 per hundredweight for mash and $l.44 for scratch.
The amount of feed saved per 1000 turkeys would be $440. At present (1948) feed
prices the saving would be much greater,

LET BIRDS HARVEST OWN ALFALFA. Although the birds fed chopped green alfalfa
twice daily made practically as economical gains as those on alfalfa pasture, there
is considerable labor saving in allowing the birds to harvest their own greens.

The 70 birds in this trial pastured four 1/10-acre plots, taking one cutting from
each plote Little damage was done to alfalfa stand when used as turkey pasture when
the birds were moved from one field to another at least two or three times per
season--and if feeding and watering equipment and roosts are occasionally moved.

Finishing methods

In the finishing trials of 1933 and 1934, satisfactory results were obtained,
from the staendpoint of cost of gains, from feeding scratch grains alone or scratch
grains supplemented with liquid skim milk.

BETTER FINISH WITH MASH. The mashefed birds were heavier and better finished.
Inasmuch as under present day marketing conditions the quality of the dressed carcas
is of more importance than at the times these tests were conducted, it is even more
important to feed a complete ration, including both mash and scratch.

TOMS RESPOND KOST TO PROTEIN. The toms responded somewhat better than the
hens to high protein feed, due to their greater rate of growth. It is doubtful
whether 1liquid skim milk is a practical feed either for finishing or growing pur-
poses for anyone except possibly the small producer, even though it did give
satisfactory cost results in the trials referred to here. There is considerable
labor involved in feeding it and in keeping containers clean. It also draws flies
in considerable numbers,

Feeding methods

The trials of 1940-42 show that it costs approximately the same per pound
of gain to feed pellets as to feed mash, when pellets cost approximately $2 a ton
more than mashe There was somewhat less wastage from feeding pellets than scratch--
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there is less tendency for the birds to "bill" it out of the hopper. Furthermore,
pellets are not blown out of the hoppers as mash may be on a windy daye. These
conditions also make for slightly less labor in handling pellets than mash.

LESS FEATHER PICKING WITH PELLETS. There is also less feather picking when
pellets are fed instead of mash, Mash=fed birds tend to pull at a neighbor's tail
feathers in an attempt to remove mash adhering to their beaks. This is especially
true if the mash ingredients are very finely ground. The tail feathers of pellet-
fed birds in this experiment were much neater than those in mash-~fed pens.

It was found that the beak-wiping of mash~fed birds could be somewhat re-
duced by stretching a wire the length of the hopper, just above the mash.

LESS HIGH-PROTEIN MASH CONSUMED. Birds receiving a 30% protein mash con-
sumed considerably less mash and thus more scratch than birds getting a 20% mash
in either mash or pellet form. The percentage of mash intake, for the above-
mentioned lots in 1941 was 48.77%, 64+85%, and 64.62% respectively. There was no
significant difference in the feed cost per pound of gain in these lotse All feeds
in this experiment were purchased. If home-grown scratch grains were available,
it might result in a substantial cash saving to feed the 30% mash.

REGARDING SUPPLEMENTAL FEEDING. Supplemental feeding of pellets, or of
rolled barley soaked in skim milk, and mixed with alfalfa meal did not give any
saving in feed cost when fed to birds receiving a basic ration of mash and scratch.
The supplemental feed was hand fed twice daily. Inasmuch as considerable hand labor
is involved, especially in handling a feed that involves soaking, it would not be
commercially feasible to supplement a ration that was already adequate,

Breed differences

The Standard Bronze were of about the same size as the Broad~breasted and
gave approximately as economical gainse They had a less desirable dressed appear-
ance.

The small type white birds gave nearly as economical gains as the Bronze,
but they required nearly as long to finish out.

NO ADVANTAGE FOR SMALL WHITES. As costs other than for feed, such as
hatching, brooding, and labor of raising are nearly as great for small turkeys
as for large, it probably would not be practical to raise them in preference to
the Broad-breasted Bronze unless they could be sold for a higher price per pound.

Most of the white turkeys raised at this station were sold on the local
market, While they were well received by the family trade, they did not command
any higher price than the larger Bronze, because of the influence of army buying
and the controlled market. The dressed carcass of the Whites was pleasing in
appearance, and was comparatively free from pin feathers. For a grower having a
specialty market with the family trade, the Small White might be the desirable bird
to grow, No other small type turkey has been raised at this station,
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Artificial lights for egeg production

The experiments with artificial lights on turkey breeding stock from 1939
through 1942 clearly demonstrated that early egg production could be obtained with
artificial lightss By turning on lights the first of January, over 50% more eggs
could be obtained in a season lasting to April 30, without materially affecting
fertility or hatchability. There was an increased feed consumption of about 5% per
bird, however, Approximately 46% more eggs were produced for each 100 pounds of
feed consumed when pens were lighted. '

LIGHTS GREAT HELP TO BREEDERS. As 50% egg production can be obtained
approximately one month after lights are turned on, this is of considerable ime
portance to breeders who want early eggs for their own use, or for sale to others.
For those who do not desire eggs before March there would be no advantage to using
lightse Normal egg production starts early in March in this area,

Once production has started there would be no increase from use of lights.
Breeder birds that have been lighted weigh approximately as much at end of breeding
season as unlighted birds, so their market value is about the same,

Conclusions

1. Use of growing pasture substantially reduces feed cost of growing turkeys.
Dry alfalfa leaves in the ration make it more efficient than a ration containing
no green matter if turkeys are not on pasture,

2. Heavier birds at market age will be obtained if a 20% protein mash is
fed during the finishing period instead of a mash of lower protein content or
feeding an all=scratch ration.

3+ lihen pellets cost up to &2 per ton more than mash, they may be fed
without appreciably affecting the feed cost per pound of gain.

Lo liore scratch grains are consuned when a mash of 30% protein is fed in
place of a mash of 20% protein. This gives no added economy if the scratch grains
must be bought.

5. If the basic ration is adequate there are no benefits from feeding sup~
plemental feeds such as barley and alfalfa meal soaked in milk.

6. War-time emergency rations in which soybean oil meak replaced part of the
fish meal and distillers dried solubles replaced the dried whey proved adequate in
both grower and breeder turkey rations,

7o Use of artificial lights on breeding stock starting January 1 resulted
in an increased egg production of approximately 53%e Fifty percent production was
reached approximately one month after lights were turmed on. Fertility and hatcha~
bility were not greatly affected by the use of lights.

8. It is not economical to keep turkeys for a second breeding season, as
hens lay fewer eggs and start laying later in the season. Two-year-old toms are not
so successful at breeding as in their first year.



Table 1. DRY LOT vs DRY ALFALFA AND ALFAIFA PASTURE

UMATILLA FIELD STATION

193] data
Average Dressed Weight I Mash and Grain
[ ) at 32-36 Weeks Age Feed Consumed per Pound Gain .Mf Cost Per Pound
Lot No.. Type of Greens Hens Toms Both Mash Scratch | Total ' Gain - (cents)
1 ; No Greens....«..«{13.0 1bs. {20.4 1bs. ; 16.7 1bs. | 3.65 1bs.| 2.99 1bs. | 6.64 1bs. 11,27
2 10% Alfalfa
1eaveS........... 13.3 leo 22.9 le. 1801 lec 3.0’7 le. 3043 le. 6.50 lec 10.80
3 Chopped green
alfalfaeeeceecees |12.9 1bs. [23,1 1bs. {18.0 1bs. | 2.45 1bs.! 3.00 1bs. 5¢45 1bs. 9,00

i

Mash cost per cwt $1.91

Scratch cost per cwt $l.44

Cost of alfalfa not included in costs.

Lot 2 received 200# leaves per ton of mash.

Lot 3 all chopped green alfalfa fed twice daily.

Lot 4 pastured 4 plots of 1/10 acre sach. One crop only.

ct



Table 2 WEIGHTS AND FEED CONSUMTION WITH DIFFERENT LEVELS OF PROTEIN FEEDING

1935 -
i Lot 1 Lot 2 Lot 3 | Lot 4
24.4% Mash 20.9% Mash, Un~|No mash,lhlimited, 18.4% Mash
Limited Scratch|limited Scratch |Scratch — Milk | Unlimited Scratch!
Feed per pound of gain. . . . . . .. . .pounds 5.06 5604 483 5.18
Feed cost per pound of gain . . . . . . cents 10,2 10.1 9425 10,1
Total pounds of grain consumption . . . pounds 8579 9436 7235 6114
Percent mash « . « « .+ . .« .« « « o percent 70.6 57.8 — 6447
Average live weight Toms Nov. kill. . . pounds 23.2 2.9 20,5 21.1
Average’'live weight Toms Dec. kill. . . pounds 25.8 241 23.4 23.1
Average live weight Hens Nov. kill. ., . pounds 13.6 13,6 13.5 12.9
Average live weight Hens Dec. kill. . . pounds 13.9 144 13.9 13.9
Percent killed November. . . . . ... . percent 52,2 5361 53.1 59,7
Percent U, S. Prime . . . . . . . . . . percent 9l.3 9449 9449 94,0
1936 Data
Toms Hens Toms Hens | Toms Hens | Toms Hens
Feed per pound of gain. . . « . . . . . pounds| 4.34 4.89 5.06 5419 | Lo54 4.6l | 5,10 5.08
Feed cost per pound:' 6f gain « « « « . o« centsil0.5 11.9 11,2 11.8 9.5 10,1 |11.3 11.3
Total pounds of grain consumption . . . pounds| 5570 3890 5812 4100 | 4611 3572 | 5351 4170
Percent mash . . .. ... .. .. .percent|73.4 74.7 5043 49.8 — — |51.1 5447
Average live weight Nov. kill . , . . . pounds|26.5 16,2 25.1 15.7 [R6.2 16.8 |23.7 15.3
fiverage live weight Dec. kill . . . . . pounds |28.4 16.4  [28.1 16.1 [28.3 161 [27.1 15.8
Percent killed November . . . . . . . .percent {43.5 67.4 48.8 57.2 {48.8 53.6 |37.5 6442
pPercent U. Se Prime « . « « . . « « . opercent [95.6 100 i83.8 100 ?O.? 100 |97.5 100
: i
1936 Feed Costs 1935 Feed Costs
Alfalfa. . .. .. ... ..$000perton, .. ... . .510.,00 per ton
Skim milke o ¢ co o o o « 6 o o o o 0 o o o o «25 per cwt, (llquld) . « 25 per cwt. (liquid)
Scratch .« . . .« « & ce e et l9lpercewbe ., .., .. 1.59 per cwt.
Lot 1 Mash .« . s o o e 8“9 & & o * ore o 2.40 per cWte e o o ®» o o @ 1.91 per cwt.
Lot 2 M&Sh. o o e o o e & & & s * e s ® o = 2 34 per CWto *® e a ®» o o o 1.96 per CWbO
Lot 4 Mash c e s e e s e s e s . 2,23 percwbe ¢ o ¢ « » » o 1,78 per cwt.
Starter Mash o o v s s s a s .ch $?.42 per @ .. JHigh H52450 per evwh. o « 2,29 per cwie

# Includes solid matter of skim milik,

€T
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WEIGHT A.D FEED CONSUMPTION, MASH vs. PELLETS vs. SUFPLEMENTAL FEEDS

Table 3.
1941 data
Mash
Scratch
Mash Pellets Concentrate | Mash Soaked
and and and i Scratc¢h | Barley
Scratch Scratch Scratch Pellets | Alfalfa
. Age in days at marketing....| 207 207 207 207 207
Feed per pound of gain....e. 4o 46 1bs 4425 1bs| 4«40 1lbs LoilBsl  4.66 1lbs
Feed cost per pound gain.... 11.0¢ 10.9¢ 10.5¢ 11.2¢ 11.1¢
Total feed per birdese...... 93.89 1bs 94.65 1bs{ 95 lbs 97.211bs| 102.15 1bs
Percent mash..e.ccoeoevesces| 64483% 64.62% B 48.77% 68,427 60¢44%
Percent scratCheesseccecesse| 35.17% 35.38% 51.23% 31.584 39.56%
Oyster shell per birdesec.se 1,291bs 1.41 1bs] 1.49 lbs 1.151s| 1422 1lbs
Grit per bird...........-... 2-86h 2038 1bs 2.79 lbs 2.84]13 2038 1bs
Average live weight of toms.| 26.4 1bs| 26.2 1bs| 26,2 1bs 26,6 1bg 27.3 1lbs
Average live weight of hens.| 16.4 1lbs| 16.0 1bs| 16.1 1bs 16,6 1bg 16.3 1bs
Percent U.Se Primeesecsecces 96.5% 100% 96.7% 9707% 100%
1942 data ,
; Mash
Scratch
Mash Pellets Concentrate | Mash Soak ed+
and and and Scratch | Barleysst
Seratch Scratch Serateh Pelletss | Alfalfa
Age in days at marketing....| 225 225 225 225 225
Feed per pound of gain...... 5421 Its 5405 1bs{ 5.48 lbs 5.191bs 4484 1bs
Feed cost per pound gain....| 16.5¢ 16.5¢ 17,24 16.4¢ 15.2¢
Total feed per birdeeescsseef 108445 Ibs 106.9 1bsjl121.75 lbs 11644 s | 107.3 1bs
Percent masheccseeosvececense 58.88% 60055% 46.41% 61.6% 52096%
Percent scratCheeecesessssess| 41.12% 39.45% 53.59% 38.33% 47.04%
Oyster shell per birdecscecs 1,181bs 1.8 1lbs| 1,7 1bs 1,97Ms] 1l.42 1bs
Grit per bird.cscecescescsns 2.621bs 2.57 1lbs 3425 1bs 3474 19 2442 1lbs
Average live weight of toms.! 26.,051ts| 26.36 1lbs| 26.96 lbs 26,1 Is! 26,64 lbs
Average live weight of hens.j 16.481bst 16438 1lbst 16,7 1lbs | 15.931s} 16.16 1lbs
Percent U, S. Primecesecec...! 100% 97.34% 98,81% 98,675 | 100%

# 9020 1lbs, of supplemental pellets included as mash.
i 900 lbs of supplemental rolled barley 1ncluded as scratch, and 153 lbs, of
milk solids included as mash.

* Ration concentrate to scratth

Feed costs per
100 pounds

First column

has 1941 figures;
Second column,
1942 figures.

MaSh..-...........-..o... $2|80

PelletSOlcooo'oooco.ottoo
Concentratescesecssccecces

2485
3.12

Scratcheseececevencooeses
Barley supplementseececssce

Mi]k(liw).--ooooooo.oo-

1.885
1,48
0425

(1941) in range period 43.9 to 56.1 peréent.

$3440
3.50
4e04

2.09
1.50
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Table 4. WEIGHTS AND FEED CONSUMPTION, MASH vs. PELLETS
1940 Data
; Pen 1 Pen 2
MasthJﬁnmich;_EelletsinijmxaLch
Number of birdSeccecesecscscssccssoccce 89 98
Age at marketing (days)ecesescescescsas 206- 203
Feed per pound gain (pound)...eeeeceseee 4.5 body
Feed cost per pound gain (cents)eees.ss 8.7 8.9
Total feed consumption per bird (pound) 76.1 77 03¢
Percent mash or pelletS..ceocecesescses 57.2 62.6
Percent scratch(percent).ceececesecscss 42.8 37.4
Average live weight of toms (pound).... 20.6 1.2
Average live weight of hens (pound)...s 13.5 13.6
Percent U. S. Prime (percent)sceesseees 8646 79.6

% Includes 3.6 pounds of mash fed in brooder house.

Feed costs:
ifash startersecscecses
Mash developer......
Mash fattenereeeceess
Pellet starter.eeces.
Pellet developer....
Pellet fattenere.ceee
Feed costs do not include alfalfa.

Tabls 5.

Scratch-ooo.o-q.ooon) 1.47 per CV’to

2.52
2 27 n 1t
2.09 L] it
2.66 " n
2‘3'7 4] 1t
2,16 n w

1942 data

FLEL COSSMPTION OF LIGHTED AVD UNLIGHTED BREEDER BIRDS

Lighted Pens

Unlighted Pens

Number of biI‘dS........................
Length of season ~ daySeecscosscecssecns
Pounds of mashessseseccecoceccccoccnnes
Pounds of scratchiececeacecacscocscasssne
Total pounds of feed consumptioneseses.
Pounds of feed per bird per day.ececee.
Pounds of feed per 100 eggs produced...

263t
108
450
810
1260
0.45
105

263
108
300
900

1200
0443
167

+# Includes 2 Toms



Table 6.

FORMULAS OF WAR-TIME EMERGENCY GROWER RATIONS

1943 1944 1945
Lot 1 |Lot 2 |Lot 3 || Lot 1| Lot 2{Lot 3 | Lot 4 | Lot 1] Lot 2 Lot 3 Lot 4
Pre- |Emer- |Emer- {| Pre- Emer-| Emer—- | Concenf Pre- | Emer- Emer- Concen-
war gency |gency {| war gency| gency | trate | war | gency gency trate
Soy- soybean
bean & pure
vittamin
lbs 1bs lbs 1lbs 1lbs 1lbs 1lbs 1lbs lbs lbs lbs
Linseed oil meal.eceeeocoes] = — —— — — 100 — o
Soybean 0il me8leeeececcasss] — | 240 | 430 — | 400 360 400 — 200 250 200
Bran....-.................. 300 300 300 300 110 — 110 300 200 200 220
Mill YNMMeseseoessvsessescssscse — ——— ———— ——— 200 300 —t— ———
Ground yelXow COYNegecepse- 300 300 3C0 300 300 300 — 300 300 300 —
Ground Wheat. o8 ecs 008000 s 330 200 100 3” 200 200 ———— Bm 310 305 —
Ground 03tSeescccssccceacccsl 200 200 200 200 200 200 w—— 200 200 200 —
Ground barley.eecececcecsee .ss] 200 200 200 200 100 100 —— 200 200 200 —
Meat meal (50%)ceescecacses| 100 50 20 100 70 70 70 100 100 100 100
FiSh meal (67%).-0--......- 200 100 40 200 200 100 100 100
Dited skim milKeeeoeoaoases 50 50 10 50 20 — 20 50 50 25 50
DriEd Whey................. 50 50 50 50 20 r— 20 50 — —_ —
Distillerts dried solubles.| ——- — 50 — 80 80 30 —_— 50 25 50
Riboflavin MiXeesesoseeooos| == —_— — —— — 3 —_— —_— —_— 5 —
Alfalfa léaf mealeeecccecees 200 200 200 200 200 200 200 200 200 200 200
Steamed bone mealeecessececst 30 50 60 30 40 — 40 30 30 30 30
Oyster shell floureescesecs. 20 40 40 40 20 %0 40 40
Raw rock phosphat€.eececese —_— —_— 65 — —
Salt.seecceccccasescsncnsans 20 20 20 20 20 20 20 20 20 20 10
LimeStone........-....-.... 16 16 16 3 — ———
Fish liver oil (800D“'4000A) bok Leods hale 6,6 6,6; 6-6 646 7w 5 T4 TS 7.5
Manganese sulphat€...ece... } 4 e 4 4 02 4 02 Lo Loz FA Lz Loz 40% 4oz
Total 32000.4 2070.4 2000.411 2006,§ 2006.6] 2064 .6 1006.6 2007.5 2007.5] 2007.5 | 1007.5
X .
Percent protein i : ; 20.02! 19.95 20,07 30.73

91



Table 7.

PRE-WAR vs. WAR-TIME EMERGENCY RATIONS FOR GROWING TURKEYS

1 1943 19 # 1945
; Lot 1 Lot 2 Lot 3 Lot 4
Pre-~ |Soy- Soybean |Concen-
War bean Pure trate
_ Lot 1! Lot 2 | Lot 3 Iot 1| Lot 2! Lot 3| Lot 4 Vitamin
Number of tomS..eeeececese. o eeee| 37 51 62 65 64 ‘85 46 103 9% 90 66
Number of RENS.eeee-sseecereesee |77 70 55 73 T4 81 53 80 —— - -
Age in days at marketing.. .days 185 185  |185 195 D95 195 195 206 |206 206 206
Feed per pound gain.......pounds | 4.32 Le56| 4e39 bobdy | 4ob4 4468 476 5624 5613 5423 5.06
Feed cost per pound of gainicents; 14430 | 14477 14450 16,05 | 16,50 | 16414 17.97| 18.09 17.76 17.62 17.78
Cost per cwt of mash.....dollars §.538 36514 |34584 3.831 |3.739 3t586 44458 3.7 3.78 3.64 4be32
Total pounds feed per bird..pouﬂ% T1.3 784 | 79.7 8l.3 | 87.3 89.0 9.5 || 10344 |106.4 109.5 106.4
Percent mash..eeeecseseqseopercent §69.3 6463 | 66 6544 | 6541 63.6 4544 58.6 | 59.4 5846 40.4
Average live weight of toms.pouni;20.6 21,6 | 20.3 22.44 | 2339 | 22.77 244,631 23.8 | 25.6 26.3 26,7
Average live weight of hens.pound|14.0 | 1349 | 144 14.86 | 15.13 | 15.36 | 14.11]| 15.8 | 16.2 16,5 17.1
Percent U, S, Prime......percent ~— — — 100 97.1 95.2 99 — — — —
Percent Protein in mash..percent ? — 1| 20.00 19.95 20,07 30.73
é !

#* Feed cost includes grit and shell

Cost of scratch
$2.563 per cwt.

Cost of scratch

$2.863 per cwt.

Cost of scratch
$2.97 per cwt.

LT



Table 8.

FORMULA OF EMERGENCY BREEDER RATICNS

1943 1944 1945
Lot 1 Lot 2 |Lot 3 Lot 2 | Lot 3 Lot 4 Lot 2 Lot 3 |{Lot 4
Pre- Emer- | Emer- Emer- | Emer- Concen-|| Emer- Emer~ | Concen-
Wars gency | gency gency | gency trate gency gency | trate
lbs. 1lbs. 1lbs. lbs. lbs. lbs. 1lbs. 1bs. 1lbs.
Bran.ccecscssscesscscacssscccns 300 300 300 110 — ——e 200 200 220
Fill YUN eevscceccesscccscscsns 200 300 200
Ground Yellow COYNeececoscssases 300 300 300 - 300 300 —— 300 300 ——e
Ground Wheateeeeeeseesecssessasl 380 300 250 300 300 — 310 300 —_—
Ground 0atSeeeecsvecccecesccess| 250 250 250 200 220 —— 200 200 —
Ground barley.ceecescescecsssss| 1C0 100 i00 100 100 —_— 100 200 —_—
Soybean oil mealeceecccoscscsccs| ——— 150 250 260 300 260 200 250 200
Meat mealeeeesceccseecccccassasl 100 50 25 40 40 40 100 50 100
Fish mealeseccoscoccsceonroosss 100 50 25 40 40 40 100 100 100
Dried milKeeveeoosevcaeeossssss] 100 100 25 20 — 20 100 50 50
Dried wheYeeecescesscocssassrnsa]| 100 120 100 40 — 40 — — —
Distiller?®s dried solubleS..eee] =——- — 70 80 100 80 100 50 50
Synthetic vitamin miX.eceoeecoef = -—— —— — 5 — — 10 —
Afalfa leaf meal.ceseeccesssss| 200 200 200 250 200 200 200 200 200
QOyster shell floUleececececesss 10 10 1p 40 40 40 40 40 40
Steam bone mealisecccecccccenes 40 50 70 40 — 40 30 30 30
Salteeiecessevcorcncrocrasanses 20 20 20 20 20 20 20 20 10
Dry live yveasteeessssceccecnces 10 — ——
. Rock phosphat€ecssececscncsceee -_—, - --g ----;;6t 52 ‘ —
i i i - coeces e b . . 1
g&%s@%ﬂ&%@%‘?.?@? ...... 1 Zi 1,/3 1 1/4 1/4 ¢ 1/4 1/% é 1,1}1). 9. 1/4);
Total 2006 2006 | 2001 20066 200445 086,61 2010 2010 1010

s Same also in 1944 and 1945.

#% Amount increased in succeeding years to amounts in emergency rations.

81



Table 9.

PRE-WAR vs. WAR-TIME EMERGENCY RATIONS FOR BREEDER TURKEYS

1943 1944 Datasis: 8

Penl + |Pen?2 +}{Pen 3 + | Small % {| Pen 1 Pen 2 Pen 3 Pen 4

Pre-Viar Emergency | Emergency{ Type Pre~iiar |Emergency | Emergency | Concen-

Standard No. 1 No. 2 Hhites Standar No. 1 No. 2 trate
Number hens started.....| 15 15 15 12 21 21 20 20
Mortality number.....ece| == —_— — —— —_— -— —_— —
Number eggs produced....) 544 563 590 418 833 839 729 658
Number eggs per hen.....{ 36.3 37.5 39.3 34.8 39.7 40.0 36.5 32.9
Percent fertility.......| 63.31 70 .40 68.46 —_— 73.7 65.8 65.8 76.7
Percent hatchability....| 79.40 78.42 8l.25 — 82.1 70.1 78.3 Tlel

(Percent those fertile)
+ 73 days' production pens 1 - 2 - 3, #% 77 dayst production
#% 65 days! production pens whites.
1945 Data i 946 Data
Penl {Pen 2 [Pen 2-A Pen 3 { Pen4 |jPenl]| Pen 2 |Pen 2-A Pen 3 | Pen 4
Pre— |Emer- |Emergency { Emer- | Concen-| Pre- | Emer- | Emergency Emer- | Concent

_War gency gency | hvate cpialaeegency | Added vitamin | geney | trate
Number hens started.....| 20 20 20 20 20 22 22 13 22 22
Mortality numbere.cceececee| =—— 1 —— 1 — - —
Number eggs produced....| 714 847 931 702 761 415 4,32 271 325 39%
Number eggs per heNecese 3309 4204 4606 3400 37.5 18.9 1906 20.8 1408 1709
Percent fertility.......| 78.1 | 75,2 73.9 88,2 87.6 83.2 | 8.1 555 73.2 | 807
Percent hatChabilityo see 73.0 70 06 69.7 68.8 78.8 8006 75 .2 75.7 81 .1 75.0

83 days' production

46 daystproduction

6T



Table 10.

COMPARISON OF STANDARD BRONZE, BROAD BREASTS, AND SMALL TYPE WHITE TURKEYS

1940 1941 ! 1942 1943
Standard 1/2 | Late Stan- | 3/4 | Broad{ Stan-| Broad-| Small| Small Type
Bronze | Blood | Maturing dard | Blood | breast; dard | breast| Type Whi tes
3road- Bronze | Bronze Broad- Bronz§ Whiteg
breast hreast.
Age in days at marketing....days| 201 200 242 210 210 210 216 216 {207 189
Feed per pound of gain..ee..ec.s 415 | 395 4e8F 497  LBH# 4.81 5.2# LoTH  5.1# 5.75#
Feed cost per pound of gain.....| 7.9¢| 7.5¢ 8.9¢ | 12.0¢] 11.9¢ | 11.94 15.1¢| 13.8¢| 14.4f 18.4¢
Total pounds of feed consumption{6200# HLI2# 6375# 1%923# 5733%  1857F {4999+# | 3605# |C07# 402 5#
Percent Mmasheeeeeeeseeesseeeaens| 58.1%| 56,04 50.2% | 56.38 60.1% A €0.3%| 66.3% 56.1% ,h 66.7%
j i
Percent scratCh.ieeecceecsccecsce| 41e9% 1 44.08 49.8% 43.TH 39.9% 39.7  33.78 43.9° 33.3%
Average live weight of TomS.e...| 24e3#| 2394 23.1# | 25.3# 25.4# UTHN  25.5# 16,5#J 14.5#
Average live weight of HensS.....| 15.7#| 15.74 13.5 15.8% 15.8# 14480 Llidfl 89 8437
Percent Ue So Prime............. 88.0% 83.3% 9103% 9709% 94-4% ——
Cost of mash per cwt.....dollars 2.27 2427, 2427 2,80 2.80 340 3.40  3.40] 3.53
Cost of scratch per cwt..dollars b 1e47 1.4'71l l.47 | 1.890 1.89 2.09 2.0§ 2.09 " 2,56

oz



Table 1l.

VS,

ARTIFICTIAL LIGHTS WITH AND JITHOUT SHELTER

TURKEY BREEDING STOCK WITHOUT LIGHTS AND WITHOUT SHELTER

Average number of hens per péNeecececec.veeacsassss
Average length of laying periodecccecccec.eseedays
Average date of first eggecccccesecarcacernccnnne
Days from lights to 50% lay for lighted pen.....
Average number of eggs PEr heNsecerescssvarssvroces
Percent production during each laying period.....#

Percent fertility.eeeecvveecacens

S 08 000000 00 0 e /0

Percent hatchability of fertile €ggs....ceoeee.eed

Percent mortality of poults to 6 weekS.e.eeveee.s

Three-Year Results

One-Year Results

1939-40-41
Lights and No Lights or | Lights No Lights or
ﬂ Shelﬁer Shelter No Shelter Shelter
R4 24 22 22
86 51 72 48
Feb. 1 Mar, 8 Feb. 17 Mar. 13
3 - 34 —
553 36 45% 33%*
64 71 63 68
77.8 85.5 77.5 76.8
76 76.6 86.3 7.4
6.1 7.8 393t 293¢

ki

% Based on mortality first 2 weeks only.

1939-40-41
Date lights turned one.....cc..,.January 1
Date trapnesting discontinued....April 30

1942
January 13
April 30

¥  Includes only eggs suitable for setting (excludes small, odd shaped and double yolk).

L4



