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Foreword
Turkey production in Oregon has become an important part of

the state's poultry business. In recent years, Oregon farmers have
raised around 2 million turkeys a year for meat. They have brought
10 to 15 million dollars annually in cash farm receipts. This entire in-
dustry is dependent on a supply of high quality hatching eggs.

Commercial production of turkey hatching eggs began in Oregon
about 20 years ago. In two decades production has expanded until
Oregon now supplies Broad Breasted Bronze hatching eggs and day-
old poults to many states.

Now Oregon turicey hatching egg producers are facing high
feed and labor costs along with increased competition from other
states. To stay in business, they must produce efficiently.

This bulletin shows how some are able to produce with less cost
than others and outlines the results of a detailed cost of production
and efficiency study requested by Oregon turkey growers. It is
hoped that these facts will help turkey hatching egg producers find
ways to maintain the turkey industry in sound condition.

Dean and Director
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Summary

Average cost and selling price per egg
The average Cost of producing turkey hatching eggs on 77 rep-

resentative flocks in western Oregon in 1949 was 32.9 cents per
hatching egg (Table 1). They were sold for an average of 33.64
cents, which left a net profit per egg of about of one cent.

Table 1. COST OF PRODUCING TURKEY HATCHING EGGS
(77 flocks; 51,844 hens; 6,330 toms; 2,590,164 hatching eggs; western Oregon, 1949)

Cost of production

'See Table 28, Appendix, for an estimate of cost assuming a more normal decline in
the price of turkey breeding stock during the breeding season.

Size of flock
The average breeder flock contained 674 turkey hens and 82

-toms which represented a flock between four and five times as large
as the average size of flock 15 years ago (see Table 30). There is
evidence that it may be possible to get the turkey breeding flock too
lat-ge for most economical results (see the last three lines in Table 2).
It will be noted that the medium-sized group (400 to 699 hens) was
the most economical.

Feed requirements
For the 186-day breeding season the average requirement per

breeder bird was 128.5 pounds of feed. This amounted to .689
pounds per bird per day and varied considerably between size groups
(Table 2). The average feed requirement was 2.89 pounds per
hatching egg, compared to 3.34 pounds in the former study of 15
years ago (Table 30).

Labor requirements
The total labor requirement for the season was 2.38 hours per

breeder bird, with considerable variation by size groups (Table 2).
The average net return per hour to the bperator for his own labor
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Item

Per
breeder

bird

Per
hatching

egg

Percent-
age

of total
cost

Cents Per cent
Feed $ 6.17 13.9 41
Labor 2.61 5.9
Miscellaneous .60 1.3
Depreciation 5.52 12.4 36
Interest .29 2

Total gross cost $15.19 34.1 100
Less credit (cull eggs and manure) .55 1.2

TOTAL NET COST1 $14.64 12.9



was $1.46 per hour, with the highest return ($L82 per hour) on
the medium-sized flocks (400 to 699 hens), and the lowest return
(a minus $0.69 per hour) on the largest flock (1,000 or more hens).

Egg production
The turkey hens in this study (51,844) produced an average

of 49.9 hatching eggs per hen-not including farm culls, which

Table 2. SUMMARY FACTORS: TURKEY HATcHING EGG STUDY
(Western Oregon, 1949)

'Average light day includes natural plus artificial light.

lIen, Your flock All flocks

Average number of hens

100 to 399 400 to 699 700 to 999
1,000
or more

Size of farm, acres 198 150 - 202 225 239
Total cropland, acres 95 81 89 93 172
Total work on entire farm,

days 574 402 522 696 1,093
Hens per flock, average number 674 264 522 860 2,113
Torns per flock, average number 82 32 64 106 254
Hen-tom ratio 8.2 8.4 8.1 8.1 8.3
Total feed per bird, pounds 128.5 128.2 128.2 128.8 128.6
Feed per bird day, pounds .689 .701 .666 .671 .716
Mash in total feed, per cent 52 14 59 45 50
Protein in total feed, per cent 15_i 15.1 18.5 14.7 15.1
Total man labor per bird, hours 2.38 3.67 2.72 2.20 1.68
Total labor per day for 100

birds, hours - 1.28 2.01 1.41 1.15 .96
Date hens were hatched,

month/day 5/13 5/10 5/5 4/30 6/3
Date breeder hens separated,

month/day 11/16 11/15 11/7 11/8 12/4
Age when hens were separated,

weeks 27 27 27 27 26
Date breeder hens sold,

month/day 5/20 5/17 5/18 5/18 5/27
Ereeder flock season for hens,

days 186 1S4 193 192 175
Date hens first lighted,

month/day 12/25 12/24 12/23 12/18 1/3
Date toms first lighted,

month/day 12/13 12/15 12/10 12/7 12/23
Date Tights turned off,

month/day 3/29 3/27 3/28 3/22 4/8
Total lighting season for hens,

days 95 94 96 95 96
Average light day,' hours 14.4 14.2 14.2 14.8 14.5
Date mating started, month/day 12/24 12/23 12,21 12/20 12/31
Date hens started to lay,

month/day 1/19 1/13 1/15 1/14 2/1
Length of laying season, days 122 125 124 125 116
Lay, per cent 43.9 47.2 46.2 42.8 40.9
Total eggs laid per lien 53.6 59.0 57.3 53.5 47.4
Farm culls per hen 3.7 3.4 3.8 3.5 3.8
Hatching eggs per hen 49.9 55.6 53.5 50.0 43.6
Rejects at hatchery per hen 1.2 1.1 1.1 1.1 1.5
Total eggs set per lien 48.7 54.5 52.4 48.9 42.1
Fertile eggs per hen 34.7 39.5 37.7 35.6 28.7
Fertility, per cent 71.3 72.4 71.9 72.9 68.2
Death loss on hens, per cent 7 5 4 9 8
Death loss on toina, per cent 14 15 18 16 14
Average depreciation per bird,

dollars 5.20 5.06 4.67 5.13 5.04
1et cost of production per hatch-

ing egg, cents 32.88 32.84 30.60 31.29 38.05
['Set profit or loss per egg, cents +76 +52 +2.21 + 1.72 2.37
Return to operator per hour,

dollars + 1.46 + 1.23 + 1.82 + 1.75 -0.69



amounted to 3.7 eggs per hen. With hatchery rejects amounting to
1.2 eggs per hen, the resulting number of eggs set was 48.7 per hen.
The hatchability of all eggs set was 60.4 per cent. The average lay for
all the hens in the study was 43.9 per cent.

Fertility
Fertility of the hatching eggs proved to be one of the most im-

portant factors affecting net returns. For the 2 million hatching
eggs produced in this study it averaged 71.3 per cent. There was
a characteristic and important seasonal decline in fertility. Results
of this study indicate that the use of lighter toms, the feeding of
protein supplements, and the use of legumes in the range, all may
increase the fertility of turkey hatching eggs.

Time of lighting and age of hens
The early-hatched, early-lighted hens were much more profitable

than the later-hatched and later-lighted hens.

A cost of production formula
A simple formula has been devised by which the cost of produc-

ing turkey hatching eggs in western Oregon can be estimated for
any year (Table 31, Appendix). It may be used to forecast esti-
mated costs in advance of a particular hatching egg season by as-
suming probable prices for feed and labor and a probable number
of hatching eggs per hen. Th formula should be helpful in apprais-
ing trends in the cost of production from year to year so long as
the general methods of producing turkey hatching eggs do not un-
dergo any radical change.
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Costs and Net Returns in Producing

Turkey Hatching Eggs

(?t1e4te'ue 9O#t ,1949)

D. CURTIS MUMFORD
Agricultural Economist

QREGON
is an important turkey state. This is true not only

from the standpoint of turkey meat production but also from
the standpoint of turkey hatching eggs.

In 1951 Oregon produced 2,273,000 birds or 4.3 per cent of the
total turkey crop in the United States (Table 3). This compares
with 1,709,000 birds or 5.0 per cent in 1940 before the war. During
the war Oregon's percentage increased to a high point of 7.0 per
cent in 1945, but since then it has gradually declined to near pre-
war conditions.

The four leading states in the production of turkey meat in
1950 and for the past several years have been California, Minnesota,
Texas, and Iowa, in that orderwith Iowa ($20,351,000 in 1950)
producing nearly twice as many dollar receipts as Pennsylvania, its
nearest competitor, but only about one-half that of first-place Cali-
fornia. The 1950 preliminary figure for Oregon is $8,853,000 of
cash farm receipts from turkeys, not including eggs or poults.1

During the last two or three years the states of Utah, Pennsyl-
vania, Virginia, Indiana, and Missouri have edged ahead of Oregon,
leaving us in tenth place in cash receipts from turkeys.

On the other hand, the production of turkey hatching eggs in
Oregon is now considerably larger than it was before the war
(Table 3).

The commercial turkey hatching egg business in this state began
about 1930 and had assumed real importance by the middle of the
1930's. From then on volume expanded and during World War II
Oregon increased in the proportionate share of the national produc-
tion of breeder birds. Most of the expansion came in the Willam-
ette Valley.

On January 1, 1952, there were 243,000 turkey breeder hens in
Oregonwhich then amounted to 6.3 per cent of the total number of
such birds in the United States. This compares with 175,000 or 3.8
per cent of the national total in 1940. During World War II Ore-

Fa-rm Production, Dispo.ritiois, and Income of Turkeys, Bureau of Agricultural Eco-
nomics, U. S. Department of Agriculture.
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gon's share of the total turkey breeder hens in this country increased
to 9.3 per cent in 1945 and since that time has gradually resumed a
position more comparable with, but still well in excess of, the prewar
situation. In 1952 Oregon had 39 per cent more turkey breeder hens
than in the year 1940 just before the war.

Table 3. TRENDS IN NUMBER OF TURKEY BREEDER HENS ON FARMS JANUARY 1,
AND NUMBER OF TURKEYS RAISED
(United States and Oregon, 1940.51)'

iSource: Bureau of Agricultural Economics, U. S. Department of Agriculture.
'Preliminary.
'Not vet available.

The Problem and Purposes of the Study
Facing stiff competition from other areas, it is evident that

turkey growers in this state must study ways and means of reducing
costs and increasing efficiency.

The most recent detailed production cost data on turkey hatch-
ing eggs in this state was 13 years old at the time the present study
was started. Since this former study (reported in Oregon Agricul-
tural Experiment Station Bulletin 333) was made, extensive changes
have occurred in practically all phases of turkey management.

This study was conducted in the fall of 1949 at the request of
the Oregon Turkey Improvement Association. It covers the turkey
hatching egg season beginning in the fall of 1948 and ending in the
spring of 1949. All of the 77 flocks studied were Broad Breasted
Bronze.

The objectives of this study were
To determine the cost of producing turkey hatching eggs

in western Oregon.
To analyze the various items of cost and to determine the

relative importance of each item.

Year

Turkey hens on farms,
January 1 Turkeys raised

United
States Oregon

United
States Oregon

Thousands Thousands Thousaad,s Thousands
1940 4,607 175 34,047 1,709
1941 3,864 131 12,902 1,726
1942 4,003 196 32,805 1,864
1943 1,984 235 32,309 2,255
1944 4,294 331 35,616 2,300
1945 4,505 420 44,221 3,105
1946 4,841 433 40,724 2,049
1947 3,779 294 34,970 1,639
1948 2,537 168 31,788 1,475
1949 1,148 247 42,279 1,770
1950 3,270 259 45,664 1,194
1951 3,301 223 52,7742 2,2732
1952 3,836' 3432
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To study the significant differences in costs between indi-
vidual producers for the purpose of suggesting ways and
means of reducing costs and increasing efficiency.

Sources of Dafa and MeFhod of Procedure
The basic data for this study were obtained by the survey

method in the fall of 1949 from 77 individual producers of turkey
hatching eggs in western Oregon. Trained enumerators interviewed
these growers and procured the detailed information. In some in-
stances it was necessary to write, to the customers that purchased
the eggs to obtain data on fertility.

The location of the 58,174 breeder birds included in this study
is shown in Figure 1.

The sample of turkey growing establishments to be studied was
selected from a list of the entire membership in the Oregon Turkey
Improvement Association in western Oregon in such a way as to
make it representative of the industry.' The study does not include

Figure 1. Distribution of turkey breeder hens included in study.
Each dot represents 500 breeder hens (Broad Breasted Bronze).

'The samIe was a randomized selection from a stratified listing of all the turkey
hatch,ng egg producers.
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any turkey hatching egg producers who did not have at least 100
breeder hens during the 1949 hatching egg season. Such small pro-
ducers were of minor importance commercially since they were esti mat-
ed to represent less than 6 per cent of the commercial turkey hatching
egg producers in the state in 1949 and probably did not produce more
than per cent of the commercial turkey hatching eggs in Oregon that
year.

The present study covers 27 per cent of the turkey breeder
flocks in western Oregon and includes 22 per cent of the breeder
birds (Table 4). The two middle-sized groups (400 to 699, and

Table 4. TURKEY BREEDER FLOCKS
('With 100 or more hens per flock, western Oregon, 1949)

'From records of the Oregon Turkey Improvement Association,

700 to 999 hens) are especially well represented since this study in-
cludes 37 and 49 per cent of these birds respectively.

How well this study represents the different sizes of turkey
breeder flocks in western Oregon is shown in. Table 5. The average
size of all breeder flocks studied was 756 birds (674 hens and 82

Table 5. AVERAGE Stz OF TURKEY BREEDER FLOCKS
(Western Oregon, 1949)

Average number of breeder birds in flock

'From records of the Oregon Turkey Improvement Association.

toms). A similar study of turkey hatching egg production in this
state 15 years ago (Station Bulletin 333) found the average size
of breeder flocks to be only 159 birds (144 hens and 15 toms)..

Number
of hens
in flock Total'

Number
studied

Per cent
studied Total'

Number
studied

Per cent
studied

100 to 399 66 19 29 17,716 5,630 32
400 to 699 102 35 34 56,018 20,530 37
700 to 999 37 16 43 31,371 19,455 45

1,000 or
more 79 7 9 158,268 16,569 10

Total 284 77 27 263,575 18,174 22

Number of hens in flock In western Oregon5 In the study

100 to 399 268 296
400 to 699 549 586
700 to 999 853 986

1,000 or more 2,003 2,367

All flocks 928 756

Breeder flocks Breeder birds



Description of Farms Studied

Size of farm

The farms studied averaged 198 acres, with 95 acres of crop-
land (Table 6). In total days of productive work available these
farms averaged 574 days for the year, or almost full-time work for
two men. On the farms having the smallest ntimber of turkey hens
there were only 402 days available, whereas the farms having the
largest number of turkey hens had an average of 1,083 days of pro-
ductive work available for the year.

Table 6. KIND OF FARMS STUDIED ARRANGED BY SIZE OF TURKEY BREEDING
FLOCK

(Western Oregon, 1949)

'Complete data on farm organization were available for only 73 of the 77 farms studied.

Item

Average number of hens per flock

All farms100 to 399 400 to 699 700 to 999
1,000 or

more

Farm organization'
Number of farms

studied 17 33 15 6 73
Total cropland per farm,

acres 81 89 93 172 95
Size of farm, acres 150 202 225 239 19S
Total work available per

farm, days 402 522 696 1,083 574

Gee era! information
Total number of farms 19 35 16 7 77
Owners, per cent 69 33 63 43 63
Renters, per cent 5 11 6 29 10
Both owner and renter,

per cent 26 26 35 28 27
Age of operator, years -. 44 46 48 42 46
Hatching egg experience,

years 6 6 5 9 6
Distance to market,

miles 12 16 28 12 17

Labor distrib-ation
Per cent Per Cent Per Cent Per Cent Per Cent

Breeder turkeys 17 27 33 33 33-
Market turkeys 30 39 32 38 32
Other poultry 1 2 3 18 5
Other livestock 21 18 9 5 14
Extensive crops 13 S 6 4 S
Intensive crops 17 5 17 0 9
All other 1 1 0 2 1

Total labor required -- 100 100 100 100 100

Type of soil
River bottom 5 0 6 0 3
\VelI drained valley 16 20 25 0 18
Poorly drained valley 5 11 0 14 8
Hill soils 48 55 38 57 49
Mixtures 26 14 31 29 22

Total 100 100 100 100 100

TURKEY HATCHING EGGS 11



12 AGRICULTURAL EXPERIMENT STATION BULLETIN 524

Type of soil
More of the farms studied were on hill soils than on any other

type. This was true for all four size groups (Table 6). Also sig-
nificant is the fact that very few of the flocks studied were located
on river bottom soils, subject to flooding, or on poorly drained soils
in the valley. Some of the flocks studied were found on well-drained
valley soils.

Type of farm
Most of the turkey breeding flocks studied were found on

farms which could be classified as turkey farms (Table 6). In most
cases market turkeys were as important as breeding flocks from the
standpoint of total labor demands. Taking all turkey labor require-
ments together, they represented 63 per cent of the year's work on
the farms studied. Farms having the largest flocks of turkey
breeders were even more specialized turkey farms than was true on
farms having the smallest flocks. On larger-flock farms, work on
turkeys (both market and breeder) amounted to 71 per cent of total
labor requirements, whereas on farms with the smallest flocks, tur-
key work amounted to 47 per cent of the total year's work. When
"other poultry" work was added to all of the work on turkeys it
was found that, on the large-flock farms, 89 per cent of the year's
labor requirements were spent on all "poultry."

Other general information
Sixty-three per cent of turkey hatching egg producers owned

and operated their own farms. Another 27 per cent were owners
renting additional land. The remaining 10 per cent were straight
renters. On the average the turkey operators studied were 46 years
old and had had 6 years of experience in producing turkey hatching
eggs. The average turkey farm was 17 miles from market (Table 6).

Cost of Production

The data in Table 7 present a detailed picture of the various
items in the cost of producing turkey hatching eggs in western
Oregon during the 1949 season. The total net cost per breeder bird
was $14.64. The total net cost per hatching egg was 32.88 cents,
varying from a high of about 60 cents to a low of less than 19 cents.

The major items of cost in this study were feed, 41 per cent;
depreciation, 36 per cent5; labor, 17 per cent; miscellaneous operat-
ing expenses, 4 per cent; and interest, 2 per cent. These repre-

depreciation on breeding stock this particular year was quite heavy, caused by an
unusually sharp drop in the price of turkeys between November 1948 and May 1949.



sented a gross cost of $15.19 per breeder bird and 34.11 cents per
hatching egg. Subtracting credits for cull eggs and manure pro-
duced leaves a net cost of $14.64 per breeder bird and 32.88 cents
per hatching egg for the 1949 season (Table 7),1

Table 7. COST OF PRODUCING TURKEY HATCHING EGGS PER BIRD AND
PER HATCHNG EGG

(77 flocks; 51,844 liens; 6,330 torns; 2,590,164 hatching eggs; western Oregon, 1949)

iThe manure credit was determined as follows: Each breeder bird was credited with
a pound of manure per day and it was valued at $4.75 per ton. Each turkey grower was
asked for his estimate as to what the value might he for turkey manure. These averages
for the 77 flock owners resulted in a figure of $4.75 per ton. This figure checks very well
with an estimate made by the author who placed a commercial valtie on the separate con-
stituents of. turkey manure and assumed that 90 per cent of the fertilizer value of the
manure was recovered. In fact, this latter method produced a figure of $4743 per ton.

Item

Cost of production Proportion
of

total costPer bird Per egg

Cents Per cent
Feed

Farm feed .$ .42 .94 2.8
Purchased feed 5.75 12.92 37.9

Total feed $ 6.17 13.86 40.7

Labor
Operator's labor, direct $ 1.13 2.53 7.4
Operator's labor, indirect .52 1.17 3.4
Unpaid family labor .30 .67 2.0
Hired labor .66 1.49 4.4

Total labor $ 2.61 5.86 17.2

Miscellaneous operatiag
Medicine, disinfectant, electricity, litter, pulloruni

testing $ .13 .30 .9
Taxes on birds and equipment .17 .38 1.1
Repairs, use of auto, truck, tractor, etc. .30 .66 1.9

Total miscellaneous $ .60 1.34 3.9

Depreciation
Depreciation on breeding flock $ 5.20 11.68 34.2
Depreciation on buildings and equipmest .32 .72 2.1

Total depreciation $ 5.52 12.40 36.3

Interest
Interest on breeding flock $ .19 .43 1.3
Interest on land .01. .01 .Oi

Interest on buildings and equipment .06 .14 .4
Interest on feed and supplies .03 .07 .2

Total interest .29 .65 1.9

TOTAL GROSS COST 815.18 34.11 100.0

Credit
Credit for cull eggs $ .11 .24
Credit for manure .44 .99

Total credit $ .95 1.23

TOTAL NRT COsT $14.64 32.88

iLess than .05 per cent.

TURKEY HATCHING EGGS 13
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Variation by size of flock
The cost of producing a turkey hatching egg varied from 31 to

38 cents according to the size of the flock (Table 8). The 400 to
699 hen group had the lowest net cost per hatching egg (30.6 cents
per egg), whereas the group having the highest cost (38 cents) was
the group with 1,000 or more breeder hens. Costs were lowest for
the middle-sized group (400 to 699 hens) and highest for the largest-
sized group (1,000 or more hens). Most of the feed fed to breeder
flocks was purchased. The smallest turkey farms had the largest
percentage of home-grown feed.

Table 8. COST OF PRODUCING A TURKEY HATCHING EGG, BY Siz OF FLOCK'
(77 flocks producing 2590164 hatching eggs; western Oregon, 1949)

See Table 28, Appendix, for a more detailed breakdown of cost tems.

The labor cost per hatching egg decreased as the size of flock
increased. The largest flocks had a labor cost per hatching egg of
only 4.5 cents, whereas the group with the smallest flocks had a cost
per hatching egg of 8.3 cents. From the labor standpoint the larger
flocks were more efficient than the smaller ones.

The other important item of expense was that of depreciation.
The largest flocks had the highest depreciation cost, a little more than
6 cents per hatching egg higher than the middle-sized group with
400 to 699 hens per flock.

More will be said later about these several items of cost. This
study indicates that possibly turkey hatching egg producers with a
medium-sized flock can produce hatching eggs more economically
than those producers who have flocks in excess of 1,000 birds. Even
though this may be a central tendency it is nevertheless true that
some of the extremely large turkey hatching egg flocks in this study
were efficient and produced hatching eggs at low cost.

There may be certain factors such as "eggs produced per hen"
and "per cent fertility" in which efficiency tends to decline if the
turkey breeding flock is too large.

Item All flocks

Average number of hens per flock

100 to 399 400 to 699 700 to 999
1,000

or more

Cents Cents Cents Cents Cents
Feed 13.86 12.95 12,87 13.48 16.19
Labor 5.86 8.31 6.64 4.98 4.54
Miscellaneous 1.34 1.34 1.31 1.30 1.43
Depreciation 12.40 10.74 10.37 12.16 16.43
Interest .65 .57 .59 .66 .79

Total gross cost 34,11 33.91 31.78 32.55 39.38
Credit (cull eggs and

manure) 1.23 1.07 1.18 1.26 1.33

TOTAL NET COST PER EGG 32.88 32.84 30.60 31.29 38.05



Elements of Cost
Capital investment

The capital requirements in the turkey hatching egg business
are large. The total investment, that is, the amount of money tied
up in the turkey hatching egg business during the breeding season,
amounted to $12.42 per bird in this study (Table 9). The largest
item of investment was the breeding flock itself; and the second item
of importance was feed and supplies. The total investment per bird
did not vary much between the various size groups.

Table 9. TURKEY BREEDER FLOCKS: AVERAGE CAPITAL INVESTMENT PER
BREEDER Bio, BY SIZE OF FLOCK

(77 flocks; western Oregon, 1949)

Average number of hens per flock

'Represents one.half of the value of all feed fed.
'Represents the average value of all the breeder birds at the beginning and at the end

of the breeding season.

Depreciation
Closely associated with capital investment is the expense of de-

preciation on the turkey breeder birds (Table 10). The operators
with the largest flocks valued their breeding hens at a higher figure
than any of the groups and sold them for less money at the end of
the season. Thus the group with the largest flocks had the highest
depreciation per hen. The 8 per cent death loss of hens in the
largest group was twice as high as in the medium-sized group of 400
to 699 hens per flock. The operators with the largest flocks also
placed the highest beginning value on their toms and had the highest
depreciation per torn during the season.

The group with the largest number of hens per flock had the
highest investment per bird during the season as well as the highest
depreciation per bird. The medium group, from 400 to 699 hens
per flock, had the lowest average investment per bird and the lowest
depreciation per bird. Considering the 77 flocks studied as a whole,
the death loss of 7 per cent of the hens was half of the percentage
death loss of the toms. This tendency is borne out in all of the dif-
ferent size groups. Again considering the 77 flocks as a whole, 28

Items of investment per bird All flocks 100 to 399 400 to 599 700 to 999
1,000

or more

Land used only for breeders.
Buildings and equipment.

$ .17
1.57

$ .04
1.55

$ .15
1.12

$ .43
1.40

$ .00
2.30

Feed and supplies' 3.09 3.21 3.07 3.00 3.15
Breeding flock' 7.59 7.50 7.42 7.60 7.8.2

Total investment per
bird $12.42 $12.30 $11.76 $12.43 $13.27

TURKEY HATCHING EGGS 15
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Table 10. CAPITAL INVESTMENT AND DEPRECIATION ON TuRKEY BREEDER
BIRDS, PER BIRD, flY SIZE OF FLOCK

(77 flocks, western Oregon, 1949)

1At the time birds were separated or purchased as breeders.
2At the time breeders were sold.
11f a more normal decline in the price of breeding stock between November 1948 and

May 1949 were assumed; it would result in an average depreciation per bird of only $3.01
instead of the $5.20. See Table 28, Appendix.

per cent of the breeder hens were purchased and 38 per cent of the
toms were purchased. Operators with the largest flocks purchased
the lowest percentage of hens and toms of any group.

As pointed out previously, it is believed that the depreciation
during the 1949 season was higher than usual. If a more normal
decline in the price of breeding stock between November 1948 and
May 1949 is assumed, it results in an average depreciation per bird
of only $3.01 instead of the $5.20 here shown (Table 28).

If the adjustment assumed had actually occurred during the
season under study, it would have resulted in a total net cost of pro-
ducing hatching eggs of $12.48 cents per bird-or 28 cents per hatch-
ing egg. Inder this adjustment also, the total depreciation would
amount to about 25 per cent instead of the 36 per cent shown in
Table 7.

Item All flocks

Average number of hens per flock

100 to 399 400 to 699 700 to 999
1,000

or more

Number of farms in
study 77 19 15 16 7

Hens
Value per hen, begin-

ning1, dollars 9.22 9.20 8.91 9.21 9.58
Value per hen, ending2,

dollars 4.78 4.90 4.85 4.90 4.59
Average value per hen,

dollars 7.OS 7.06 6.91 7.15 7.19
Depreciation per hen,

dollars 4.92 4.77 4.39 4.95 5.60
Death loss on liens,

per cent 7 5 4 9 8
Hens purchased,

per cent 28 37 29 40 12

Tows
Value per torn, begin-

ning', dollars 14.40 13.82 13.84 13.34 16.14
Value per toni, ending2,

dollars 9.74 8.09 8.52 8.77 9.20
Average value per torn,

dollars 11.79 11.14 11.38 11.26 13.04
Depreciation per loin,

dollars 7.47 7.46 6.93 6.53 9.04
Death loss on loins,

per cent 14 15 13 16 14
Toms purchased,

per cent 38 54 46 35 24

All breeders
Average investment per

bird, dollars 7.59 7.50 7.42 7.60 7.82
Average depreciation per

bird, dollas-s 5.20 5.06 4.67 5.13 5.97



TURKEY HATCHING EGGS

Feed Requirements
Table 11 presents a detailed picture not only of the values of

the various feeds fed but the separate pounds of each for the 77
turkey hatching egg flocks.

Table 11. FEED REQUIREMENTS FOR TURKEY BREEDING FLOCK
(Average flock 674 hens, 82 toms, for 186 days, western Oregon, 1949)

17

Less than, $0005.
2Does not include shell and grit, and range.
5The tots! amount of feed (grain, mash, and protein supplements, 0011') required per

bird day was .689 pound, valued at 3,17 cents; per hatching egg (not including farm culls)
the feed requirement was 2.89 pounds valued at 13.26 cents. When the value of range,
shell, and grit is added, the total cost of feed per hatching egg was 13.86 cents.

Item

Average
price

per 110
Pounds

Amo'itit
per

breeder
bird

Value per
breeder

bird

Pounds
Feed purchased, grain

Oats $3.79 21.3 $ .80
Corn 3.49 13.1 .49
\Vheat 3.96 12.3 .49
Scratch 4.24 1.7 .07
Spelt 3.52 1.1 .04
Barley 3.03 .2 .01
Other grain 3.36 .4 .01

Total purchased grain $3.75 50.9 $1.91

Feed purchased, nongrain
Mash or pellets $5.08 66.9 $3.40
Milk and whey 2.14 1.2 .26
Alfalfa meal and hay 3.02 1.1 .03
Other protein supplements 5.39 .9 .05
Shell and grit .10

Total feed purchased, nongrain $5.00 70.1 $3.84

Total feed purchased $4.67 121.0 $5.75

Feed raised, grain
Oats $3.19 4.7 $ .15
Corn 3.00
Wheat 3.60 2.1 .07
Spelt 3.01 .1
Barley 2.46 .3 .01

Total feed raised, grain $3.28 7.2 $ .24

Feed raised, nongrain
Mash 5.00 .3 .01
Range .17

Total feed raised, nongrain $5.00 .3 $ .18

Total feed raised 7.5 $ .42
All feed (purchased and raised)

Grain $3.69 58.1 $2.13
Mash or pellets 5.08 67,2 3.41
Milk and whey 2.14 1,2 .26
Alfalfa meal and hay 3.02 1.1 .03
Other protein supplements 5.39 .9 .05
Range .17
Shell and grit .10

Total, all feedi $4,602 1285 $6.17
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Total pounds of feed per bird
The total amount of feed per breeder bird for the entire hatch-

ing egg season (includes holding period) in this study was 128.5
pounds. This does not include the weight of shell and grit fed to
the turkeys (Table 11).

Home-grown grain versus purchased grain
Seven times as much grain was purchased as was home grown.

This is in marked contrast with the findings of the older study (Sta-
tion Bulletin 333) in which the purchased grain only slightly out-
weighed the home-grown grain. Another mark of contrast between
the two periods is that in the former study 46.2 per cent of the grain
fed was wheat, compared to the present figure of 24.8 per cent. With
respect to corn, however, the producers formerly fed 12 per cent of
their grain ration in the form of corn whereas 24 per cent of the
grain fed now is corn. It is believed that this is largely due to the
relatively higher wheat price in 1949, resulting from the govern-
ment's policy on price supports. Many of the turkey hatching egg
producers indicated that they sell their own wheat and purchase corn
which is shipped into this region from the Midwest. A glance at
the prices of corn and wheat (Table 11) will indicate that this was
a paying proposition at the time of this study, since corn could be
purchased for about 50 cents less per 100 pounds than wheat.

Protein supplements
On a dry weight basis milk and milk products in the present

study accounted for 1.2 pounds, alfalfa meal and hay 1.1 pounds,
and other protein supplements .9 poundmaking a total of 3.2
pounds per breeder bird.

The turkey hatching egg producers in this study fed about 2
times the quantity of protein supplements per breeder bird that was
fed in the 1934 study.

A very important item in the ration was the feed value obtained
from range. The producers estimated its value was 17 cents per
breeder bird for the season. The cost of shell and grit amounted to
10 cents per bird for the season.

Total feed per bird day and per hatching egg
The total amount of feed (grain, mash, and protein supplements

only) fed per bird day was .689 pound, valued at 3.17 cents. On a
hatching egg basis (not including farm culls) the "feed" requirement
was 2.89 pounds, valued at 13.26 cents per hatching egg. When the
values of range, shell, and grit are added, the total cost of feed per
hatching egg in this study was 13.86 cents per hatching egg.



Labor Requiremenls
The total man labor required per breeder bird for the entire

season (beginning at the time the breeders were separated or pur-
Chased in the. fall and extending until the breeding stock was sold
at the end of the hatching season the next spring) was 2.4 hours,
varying from 3.7 hours per breeder bird in the smallest flocks to 1.7
hours per breeder bird in the largest flocks (Table 12).

Table 12. TURKEY HATCHING EGGS: TYPEs AND AMOUNTS OF MAN LABOR
REQUIRED PER BREEDER BIRD FOR THE ENTIRE SEASON BY SIZE OF FLOCK

(77 flocks; 51,844 hens; 6,330 toms; 2,590,164 eggs; western Oregon, 1949)

Average number of hens per flock

Type of labor
Taking the 77 flocks as a whole it appears that the operator

himself put in 57 per cent of the time required to take care of the
turkeys. Another 12 per cent was contributed by members of the
family and 31 per cent was hired. The type of labor varied ac-
cording to the size of the flocks. In the smallest flocks, only 4 per

Table 13. MONTHLY LABOR REQUIREMENTS FOR THE AVERAGE TURKEY BREED-
ING FLOCK1

(77 flocks with an average of 674 hens and 82 loins per flock for 186 days,
westcrn Oregon, 1949)

'T!is table presents a picture of the industry as a svhole and not the actual labor dis-
tribution for any one individual flock.

°The average number of hours per breeder bird svas 2.38.

Item All flocks 100 to 399 400 to 699 700 to 999
1,000

or more

Per cent Per cent Per Cent Per cent Per cent
Operator's labor, direct 39 5 2 31 34 13
Operator's labor, indirect -- 18 30 17 16
Unpaid family labor 12 14 14 15
Hired labor 31 18 35 72

Total roan labor 100 100 100 100 100

Total man labor, hours -. 2.4 3.7 2.7 2.2 1.7

Month Average labor per flock for all 77 flocks

.1'! an hours Per cent
September 0.2
October 27 1.5
November 66 3-7
December 105 8.6
January 248 13.8
February 318 17.7
March 376 20.9
April 368 20.4
May 234 13.0
June 0.2

Total for year 1,798' 100.0

TURKEY HATCHING EGGS 19
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cent of the total labor required was furnished by hired help. In the
largest flocks, 72 per cent of the total labor requirement was hired.
This raises the question as to what extent the lack of personal at-
tention to details of management by the operators of these larger
flocks may have influenced the lower number of eggs per hen and
perhaps to some extent the lower fertility in the hatching eggs pro-
duced by turkeys in this group. With most of the labor on the tur-
key hatching egg flock coming in the winter and early spring (Table
13) it was possible to dovetail the labor requirements of a breeding
flock with those of a market turkey enterprise.

Variation by size of flock
As previously mentioned there was a marked reduction in the

man labor required per bird as the turkey hatching egg flock varied
from the smaller flock to the larger one (Table 14). For example,

Table 14. TOTAL LABOR REQUIRED PER DAY TO HANDLE DIFFERENT SIZED
FLOCKS OF TURKEY BREEDER HENS

(Western Oregon, 1949)

Labor requirements per day

200 hens would probably require about 4 man hours of labor per
day. On the other hand, 1,000 hens could probably be cared for
in about 11 hours. Tithe operator had a flock of 2,000 turkey hens
it would probably take about 20 hours of total man labor to handle
this flock each day. Compared to the flock of 200 hens it is seen
that the total labor requirement on the last flock would be not ten
times as large, but only five times. Although this study demonstrates
the labor economy of the larger flocks, this may be offset by certain
disadvantages of large flocks.

Number of hens in breeding flock

under average conditions

Per 100 birds For total flock

lvi an hours Man hcnors
100 2.30 2.3
200 2.00 4.0
-300 1.71 5.2
-400 1.50 6.0
.500 1.18 6.6
600 1.23 7.4
700 1.17 8.2
800 1.15 9.2
900 1.12 10.1

1,000 1.11 11.1
1,200 1.07 12.8
1,400 1.04 14.6
1,600 1.02 16.1
1,800 1.00 18.0
2,000 1.00 20.0
5,000 1.00 50.0



Produclion and Dsposifion of Eggs
The average turkey hen in this study started to lay on about

January 19 (Table 15). The earliest date was November 19 and
the latest date was March 1. The average length of the laying sea-
son in the large flocks was somewhat shorter. This was due to the
fact that the hens did not start to lay until about February 1. The
per cent of lay averaged approximately 44 per cent, varying all the
way from 47 per cent in the smallest flocks down to 41 per cent in
the largest flocks.

Table 15. PRODUCTION AND DtsPostTtoN OF EGGS
(Western Oregon, 1949)

The total number of eggs laid per turkey hen averaged approxi-
mately 54 eggs for the season for the 51,844 hens included in the
study. There was wide variation between the different flock-size
groups. The variation was from a high of 59 eggs per hen in the
smallest flocks to a low of 47 eggs per hen for the flocks with the
largest number of hens. The foregoing figures on number of. tur-
key eggs include farm culls. These farm culls amounted to about
4 eggs per hen for the entire 77 flocks and there was not very much
variation between the different sized flocks. Subtracting farm culls
left an average total production of approximately 50 hatching eggs,
with a variation from about 56 eggs per hen in the smallest flocks down
to approximately 44 eggs per hen in the largest flocks. Rejects at the
hatchery amounted to about 1 egg per hen and there was not very
much variation between different sizes of flocks. The total of 54
eggs laid per hen less 4 eggs culled on the farm, less the 1-egg
hatchery reject results in a net figure of 49 eggs per hen set at the
hatchery. The variation was from about 54 eggs per hen for the
smallest flocks to only 42 eggs for the largest flocks.

Item All flocks

Average number of liens tier flock

100 to 399 400 to 699 700 to 999
1,000

or more

Number of flocks 77 19 35 16 7
Hens started to lay,

month/day 1/19 1/13 1/15 1/14 2/1
Length of laying season,

days 122 125 124 125 116
ray, per Cent 43.9 47.2 48.2 42.8 40.9
Total eggs laid per hen 83.6 59.0 57.3 53.5 47.4
Farm Culls per hen 3.7 3.4 3.8 3.8
Hatching eggs per hen 49.9 59.6 53.5 50.0 436
Rejects at hatchery per

hen 1.2 1.1 1.1 1.1 1.5
Total eggs set per hen 48.7 54.5 52.4 48.9 42.1
Fertile eggs per lien 34.7 39.5 37.7 35.6 28.7
Fertility, per cent 71.3 72.4 71.9 72.9 68.2
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The question of fertility of hatching eggs is one of the most im-
portant factors in the entire study. The average fertility of all eggs
produced in this study was 71.3 per cent. Flocks with the largest
number of hens tended to have the lowest fertility in eggs, averaging
68.2 per cent. Probably the most important factor relating to profit
or loss in the turkey hatching egg enterprise is the number of fertile
eggs per hen. For the entire study the average was approximately
35 eggs but this varied from 39 eggs per hen in the smallest flocks
to only 29 fertile eggs per hen in the case of the largest flocks. As
will be indicated later, the "breakeven" point based on the financial
results of this study was approximately 34 fertile eggs per hen.

Factors Affecting the Cost
The weighted average cost of producing a turkey hatching egg

in this study was 32.88 cents per hatching egg. Considerable varia-
tion in cost, however, was found between individual flocks (Figure
2). The range was from the lowest cost of 18.86 cents in one indi-
vidual flock to the highest cost of 60.57 cents per hatching egg in

Cas
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VARIATION IN COST OF PRODUCING
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Figure 2. The wide variation in costs from flock to flock suggests
opportunities for increased efficiency on the part of many turkey

hatching egg producers.
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another flock. Two-thirds of the 77 flocks studied had costs within
a range of 7 cents per egg above or 7 cents per egg below the 32.88-
cent weighted average cost.

The four principal factors affecting the cost of producing turkey
hatching eggs were: (1) number of hatching eggs per hen, (2) feed,
(3) labor, and (4) depreciation.

Number of hatching eggs per hen
The number of turkey hatching eggs produced per hen in this

study was one of the most important factors influencing the cost of
production per egg (Table 16). There were 12 flocks which pro-
duced fewer than 40 hatching eggs per hen. The average cost of

Table 16. RELATION BETWEEN TURKEY HATCHING EGGS PER HEN AND COST
OF Pit000mfoN

('51,Testern Oregon, 1949)

producing a hatching egg in these 12 flocks was approximately 40
cents per egg. In the next group there were 35 flocks that produced
between 40 and 54 hatching eggs per hen. One-half of the hatching
eggs in the study were produced by the 35 flocks in this group, with
an average cost of about 34 cents per egg. There were 26 flocks
which produced between 55 and 69 eggs per hen, with an average
cost of approximately 28 cents per hatching egg. Costs for the four
flocks producing the highest number of hatching eggs per hen,
namely 70 or more, were only 24 cents per hatching egg. This is a
clear demonstration of the influence of the number of hatching eggs
per hen on the final cost of producing a hatching egg. The question
is how to get a turkey hen to produce more eggs. One way is to
give her a longer laying period. This should be done by extending
the Season through earlier artificial lighting rather than by keeping
hens longer in the spring, as is demonstrated in Tables 21 and 22.

Length of laying season
In order to determine the effect of length of laying season on

egg production, the 77 flocks were divided into three groups accord-

Fewer than 40 37.7 12 380,700 40.34
40 to 54 48.2 35 1,300,165 34.27
55 to 69 60.2 26 796,517 28.28
70 or more 73.3 4 112,782 24.00

All Socks 49.9 77 2.590,164 32.88

Average
number of

Cost of
produc-

hatching Number of tion per
eggs Number of hatching hatching

Hatching eggs per hen per hen Socks eggs egg

Cents
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ing to the number of days in the laying season (Table 17). Thirty-
six had fewer than 120 clays in the laying season. Their rate of
lay was good, but due to the short season these flocks produced only
45 hatching eggs per hen, 32 of which were fertile, resulting in a
net loss of 2.64 cents per hatching egg produced. The middle group,
with a laying season of between 120 and 139 days, produced 54
hatching eggs per hen, 38 of which were fertile, and the net return
or profit was 5.34 cents per hatching egg. The high group, with 140

Table 17. RELATION BETWEEN LENGTH OF LAYING SEASON, TOTAL HATCHING
EGGS PER HEN, FERTILE EGGS PER HEN, RATE OF LAY, AND PROFIT

OR Loss PER TURKEY HXTCHING EGG
(Western Oregon, 1949)

or more days in the laying season, produced appi-oximately 58 hatch-
ing eggs per hen, 40 of which were fertile, and returned a net profit
of Only 1.63 cents per hatching egg.

The middle group had a 3-weeks-longer laying season than the
low group and they produced an additional 9 eggs per hen, 7 of
which were fertile. The high group also had a 3-weeks-longer laying
season than the middle groupbut this additional 3 weeks only
resulted in 3 more eggs, less than 2 of which were fertile. This
suggests the importance of having a laying season of at least 120 to
130 days. It also suggests, however, that a longer season than 140
days may not be so profitable because of the danger of running too
late in the spring, with the resulting low rate of lay and low fertility
characteristic of late spring.

Feed
Total feed cost in this study represented approximately 41 per

cent of the total cost of producing a hatching egg. The actual feed
cost per egg was 13.86 cents, of which 12.92 cents went to purchase
feed, the balance being the value of home-grown feeds (Table 29,
Appendix). On the average, the 58,174 turkey breeder birds in-

cluded in this study consumed .689 pounds of feed per bird per day
during the 186-day breeding season (Table 2). This varied from a

Number of
days In

laying season

Average
length

of laying
season

Number
of flocks

Average
number of
hatching

eggs
- per hen

Average
number of

fertile
eggs

per hen
Rate

of lay

Profit or
loss per
hatching

egg

Fewer than
120

120 to 139 ..
140 or more

All flocks -

Days

108
129
110

36
2fi
16

45.1
54.3
17.7

31.6
38.5
40.1

Pec cent

44.3
45.4
41.5

Cents

2.64
+ 5.34
±1.6S

+0.76122 77 40.9 34.7 43.9



low of .666 pounds in the medium-sized flocks (400 to 699) to a
high of .736 pounds of feed per bird per day in the largest size
flocks (1,000 or more hens).

Labor
The labor cost of 5.86 cents per egg was approximately 17 per

cent of the total cost (Table 29, Appendix). There was a big saving
in labor cost on the flocks with the largest number of turkey hens
(Figure 3). The hours of labor per 100 birds per day decreased
very rapidly as the size of flock increased from 100 turkey hens to a
flock of approximately 700 hens. After that point was reached,
however, it appears that there was no important saving to be made
in man labor as the size of turkey breeder flock increased. In this
connection it is of interest to remember that it was the flock which
had from 400 to 699 hens that seemed to excel in a number of factors
already discussed.

Depreciation
The total cost of depreciation on the 77 flocks studied amounted

to 12.4 cents per hatching egg, approximately 36 per cent of the total
cost. Depreciation on the breeding flock itself amounted to 11.68
cents per hatching egg, whereas the depreciation on buildings and
equipment amounted to .72 cent per hatching egg (Table 29, Ap-

200 600 1000 1400 800 2000
Sloe of Flock I Noo1b, of hefl I

Figure 3. Labor efficiency increases rapidly as turkey breeding flocks
increase in size from 100 to about 700 hens. Beyond this point there

was no important gain in efficiency.
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pendix). It will be remembered that the depreciation was the highest
on those flocks which, as a group, were the largest in the study. This
was caused in large measure by the fact that this group of turkey
hatching egg producers placed a higher value on their breeding birds
than did the other size groups and also because the death loss was
considerably higher than on some of the others.

Size of flock
The size of flock had at least an indirect influence on the three

preceding factors discussed and it will be remembered that it was
the medium sized flocks, the ones with 400 to 699 hens per flock,
which usually seemed to show up to best advantage.

Four factors combined
Up to this point the discussion has considered (1) eggs per

hen, (2) feed, (3) labor, and (4) depreciationto determine the influ-
ence of each upon the economy of producing turkey hatching eggs.
The flock that had better-than-average performance in one or more
of these factors did a more economical job of producing turkey
hatching eggs than those flocks which did not excel. in any one of
the four factors. The more factors in which a turkey hatching egg
flock showed better-than-average performance, the more economical
the cost of production (Table 18). The four flocks which did not
exceed average performance in any single factor produced turkey
hatching eggs at 40 cents per egg. The 20 flocks which had better
than average performance in one factor only, produced eggs for
36.4 cents per egg. Likewise the 25 flocks that did better than
average in two factors produced eggs at a still lower figure of 34.7
cents per egg. Better than average results in three factors meant
still lower costs and so on.

The five- flocks that had better than average performance in all
four factors mentioned did the most economical job. The average

Table 18. NET COST OF PRODUCING A TURKEY HATCHING EGG AS RELATED TO
BETTER THAN AVERAGE PERFORMANCE IN CERTAIN EFFICIENCY FACTORS

(Western Oregon, 1949)

'The four efficiency factors with their average values are as follows: hatching eggs per
hen, 44.9; pounds of feed per bird per day, .689 pound; hours of labor per bird, 2.38
hours; and depreciation per bird, $5.20.

Number of superior factors' Nusober of flocks
Net cost of producing a

turkey hatching egg

Ce,its
No factor 40.0
I factor 20 36.4
2 factors 25 34.7
3 factors 23 27.7
4 factors 24.5

All flocks 77 32.9



TURKEY HATCHING EGGS 27

cost for this group was only 24.5 Cents per hatching egg. The aver-
age cost of all the flocks was 32.9 cents.

Nei Refurn per Hafching Egg Produced
Variation between individual flocks

There was a wide variation in the net return per hatching egg
among the 77 individual producers. At one extreme there was a
group of 10 producers, all of whom received a net profit of 10 cents
or more per hatching egg. At the other extreme the financial return
for the season's operations for a group of 5 turkey hatching egg
producers was a net ioss of 10 cents or more for every hatching
egg produced. These extremes are considerably above and below
the general average figure for all 77 flocks of a net profit of .76
cent per hatching egg.

The fertility of eggs and the selling price per egg, in addition
to the four cost factors previously discussed, were responsible for
these results.

Method of buying turkey hatching eggs
The usual method of buying was to offer a certain price per

egg, with a guaranteed minimum fertility. There was quite a varia-
tion in the prices paid for turkey eggs during the 1949 season. De-
pending upon the hatchery, the prices offered in 1949 for turkey
hatching eggs in western Oregon were 35 to 40 cents each, with a
guarantee of 80 per cent minimum fertility; and 35 cents per egg on
a 75 per cent guarantee. The 2,590,164 hatching eggs produced in
this study had an average fertility percentage of 71.3 and the result-
ing average selling price per hatching egg was 33.64 cents.

When hatching eggs are sold on the basis of a certain fixed
price per egg (but with a guaranteed minimum fertility percentage)
the producer gets his full price so long as the turkey eggs have a
fertility as high or higher than the one guaranteed. If for example
a producer were selling eggs at a price of 35 cents per egg with a
guaranteed fertility of 75 per cent and his shipment turned out to
be 80 per cent fertile he nevertheless would get only the 35 cents
per egg. On the other hand, if his shipment turned out to have a
lower fertility than the percentage guaranteed he would be docked
in proportion. Since the producer is usually paid for each shipment
of eggs separately, the high-fertility percentage which may accom-
pany certain of the shipments early in the season (above the minimum
fertility guaranteed) does not balance off the low-fertility shipments
which may come later in the season.
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The importance of fertility in affecting the price received for
hatching eggs is shown in Figure 4. In this chart the assumption is
made that a price of 35 ents per egg is being offered based upon a
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Figure 4. Turkey hatching eggs must be fertile to command a
good price.

guaranteed minimum fertility of 75 per cent. It will be noted that
the price per hatching egg declines rapidly as the fertility percentage
is lowered. For every 1 per cent reduction in fertility, starting at
75 per cent, the effect is to lower the price nearly - cent per hatching
egg.

To show how important this is let us assume that one flock has
a 4 per cent higher fertility average than another (but still under
the 75 per cent minimum guarantee). If both of these flocks pro-
duced 50 hatching eggs per hen, then the flock with the higher per
cent fertility might expect to receive a net return of $1 more per hen
for the season than the other flock with a percentage fertility 4 per
cent lower (50 hatching eggs times 2 cents per egg, premium).

Variation by size of flock
The average net return to the 77 hatching egg producers in this

study, as previously indicated, was .76 cent per hatching egg pro-
duced (Table 19). However; this varied all the way from a net
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Table 19. Nr PROFIT OR Loss PER TURKEY HATCHING EGG PRODUCED, AND
Nr RETURN TO THE OPERATOR PER Hous FOR His LABOR,

BY SIZE OF FLOCK
(Western Oregon, 1949)

i'flie weighted average value of the operator's time, as estimated by the operators, was
$1.21 per Itour. Unpaid family labor was valued at $1.04 per hour by the operators. Hired
labor tfl this study was paid an average of $90 per hour. The weighted average vaue of
all labor on the turkey hatching egg enterprise was $1.10 per hour.

profit of 2.21 Cents per hatching egg produced in medium-sized flocks
(400 to 699 hens) to a net loss of 2.37 cents in the largest floCks.
This means a net loss of 69 cents per hour for every hour put into
the turkey hatching egg business by the operators of the largest
flocks (1,000 or more hens). In this connection it should be pointed
out once more that all of the flocks in this large-sized group did not
lose money, but the average result applying to the approximately
15,000 hens in this group did show a loss as indicated.

Number of hatching eggs per hen
Table 17 shows how the number of hatching eggs per hen is

related to the length of the laying season. Table 20 shows how the

Table 20. PROFIT OR Loss PER TURKEY HATCHING EGG As RELATED TO THE
NUMBER OF HATCHING F.GGS PER HEN, TIME WHEN HENS STARTED

TO LAY, AND FERTILE EGGS PER HEN
(Western Oregon, 1949)

'Comtilete data available for 67 of the 77 flocks s udied.

Item All flocks

Average number of hens per flock

100 10399 400 to 699 700 to 999
1,000

or more

Number of flocks studied 77 19 16 7
Total number of hens 51,844 5,028 1S,26 13,758 14,792
Number of hatching eggs

produced 2,590,164 273,372 97 8, 176 688,424 644,192
Selling price per hatching

egg, cents 33.64 33.36 32.81 33.01 35.68
Net cost of production per

egg, Cents 32.38 32.84 30.60 31.29 38.05
Net profit or loss ocr

egg, Cents +76 +52 + 2.21 + 1.72 -2.37
Net return to the operator

per hour for his labor,
dollars 1.461 1.23 1.82 1.75 -0.69

Item

Started
lay before

January 18

Started
lay after

January 18

Started
lay before

January 18

Started
lay after

January 18.

Number of flocks' 30 13 7 17
Average number of hatching eggs

nor hen 58.7 54.S 45.8 42.2
Average number of fertile eggs

per hen 40.0 38.8 35.3 28.8
Profit or loss per hatching egg, cents +4.6 +1.6 -0.9 -3.8

50 or more hatching Fewer than 50 hatching
eggs per lien eggs per ben
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number of hatching eggs per hen, and also profit or loss, are related
to the date when the breeder hens started to lay and when the breeder
hens were sold.

Date breeder hens started to lay
In Table 20 the 77 flocks were first divided into two groups,

namely the ones that produced 50 or more hatching eggs per hen,
and the other group, those that produced less than 50. These two
groups were in turn divided into those where the hens started to
lay before, and after January 18. The data in the table clearly indi-
cate that the flocks where the hens started to lay before January 18
had a higher production per hen and, of course, a higher number of
fertile eggs per henfor the reason thatmore eggs wefe produced.
The group of flocks that produced 50 or more hatching eggs per hen
and that started to lay before January 18 had an average net return
of 4.6 cents for every hatching egg produced. This compares with
1.6 cents in those flocks where the hens started to lay after January
18. In those flocks that produced less than 50 hatching eggs per hen
and the hens started to lay before January 18, the net loss per egg
was only nine-tenths of 1 cent, whereas those flocks in which the
hens started to lay after January 18 averaged a net loss of as much
as 3.8 cents per hatching egg.

Date breeder hens were sold
Following a procedure in Table 21 similar to the procedure fol-

lowed in Table 20, flocks were divided into groups according to
whether or not the breeder hens were sold before or after May 20.
May 20 was the average date upon which all the hens in the study
were sold. The striking thing about the data in this table is not the
difference in the total number of hatching eggs laid per henbut
in the fertility of those eggs that were produced before May 20
compared to the fertility of the eggs produced after May 20. The
average fertility of the eggs produced before May 20 was in each
case approximately 6 per cent higher than the average fertility of the
eggs produced after May 20.

From the profit or loss standpoint, the data in Table 21 present
two interesting extremes. The flocks that made the most money
were those with 50 or more hatching eggs per hen, with the hens
sold before May 20. These flocks averaged 4.1 cents net profit for
every hatching egg produced. At the other extreme, those flocks
in which less than 50 hatching eggs were produced per hen and the
hens were sold after May 20, averaged a net loss of 5.2 cents for
every hatching egg produced.
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Therefore, the flocks that made the most money were those that
not only were able to produce more than 50 hatching eggs per hen,
but produced before January 18 and were sold early in the spring.
For this study, May 20 seems to have been about the cutoff date in
this respect.

Table 21. PROFIT OR LOSS PER TURKEY HATCHING EGG AS RELATED TO THE
NUMBER OF HATCHING EGGS PER HEN, TIME WHEN BREEDER HENS

WERE SOLD, AND FERTILE EGGS PER HEN
(Western Oregon, 1949)

50 or more hatching
eggs per hen

'Complete data available for 67 of the 77 flocks s uded.

Date breeder hens were hatched
Just pointed out has been the financial importance of getting

50 or more hatching eggs per hen, getting these eggs produced early
in the season, and getting the hens sold before too late in the spring
(in this study, by May 20). One aid in accomplishing these ob-
jectives is the use of breeder hens hatched before May 1. Another
is to start lighting the birds 3 or 4 weeks prior to the time they
start to lay. Results of both of these practices are shown in Table
22. Nineteen flock operators had breeder hens that were hatched
before May 1 and were first subjected to artificial light about De-
cember 6, on the average. The result was 57 hatching eggs per hen

8 more eggs than the next group of breeder hens that were hatched
during the month of May. The early-hatched group required no
more feed per bird day or per hatching egg than did the group of
hens that were hatched during May. Since both of these groups of
hens were sold at about the same time in the spring, the reason for
more eggs was the fact that the early-hatched hens were brought into
laying approximately 16 days prior to the next group. Note also
the very important factor of a 3 per cent higher fertility in the group
with the early-hatched hens.

This study indicates that the early-hatched, early-lighted hens
were much more profitable than the other groups (Table 22). The
first group had a production cost of 29.8 cents and a net profit of 2.6
cents per hatching egg produced, compared to a cost of 31.8 cents

Fewer than 50 hatching
eggs per hen

Item

Hens sold
before
May 20

Hens sold
May 20
or later

Hens sold
before

May 20

Hens sold
May 20
or later

Number of flocks' 24 19 14 10
Average number of hatching eggs

per hen 57.9 57.4 41.0 44.0
Average fertility, per cent 74.2 68.2 74.4 68.9
Average number fertile eggs per hen 42.0 18.4 29.8 29.4
Profit or loss per hatching egg, cents + 4.1 + 3.5 0.2 5.2
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Table 22. DATE OF HATCH OF BREEDER HENS AS RELATED TO EGG PRODUcTION, FEED CONSUMPTION, FERTILITY, COST OF PRODUCTION, AND PROFIT OR
Loss PER TURKEY HATCHING EGG

(Based on 72 flocks, 55,373 birds, and 2,454,298 hatching eggs; western Oregon, 1949)

'Information on hatching dates was available on only 72 flocks.

Date of hatch
of hens'

Number
of

flocks

Total
number

of
breeder

birds

Average
size of
flock

Average
dale of

first egg

Average
age of
hens at

first egg

Light
prior to
laying

Rate
of lay

Average
number

of
hatching

eggs
per hen

Average
fertility

Average feed consumption

Net costir
hatching

egg

Profit or
loss per

hatching
egg

Per bird
for

season
Per bird
per day

Per
hatching

egg

Before May 1
May 1 to 31
June 1 or after

All flocks

19
42
11

12,851
28,224
14,298

678
672

1,300

Month!
day
1/3
1/19
2/6

Weeks

39
36
33

Days

28
22
31

Per cent

44.8
44.0
43.9

57.0
49.1
44.5

Per cent

74.3
'71.3
70.7

Pounds

146
127
120

Pounds

.68

.68

.73

Poands

2.88
2.88
3.04

Cents

29.8
33.8
39.8

Cents

+ 2.6
+ 1.84.9

77 58,174 756 1/19 36 25 43.9 49.9 71.3 128.5 .689 2.89 32.9 + 0.76



'Complete data available for only 70 flocks.

before Christmas produced almost 55 hatching eggs per hen, with
an average fertility of 72.5 per cent and a net profit of 1.6 cents per
hatching egg. Hens first lighted between Christmas and January 5
produced only 48.4 eggs, with an average fertility of 72.5 (same as
the first group), and a net profit of .9 cent per egg. The last group
of hens, lighted on January 6 or later, were the least satisfactory of
all, producing only about 44 eggs per hen, with an average fertility
of 70.3 per cent and a net loss of 1.9 cents on every hatching egg
produced.

Number of fertile eggs per hen
The number of fertile eggs per hen is probably the most im-

portant of all the factors affecting net returns from the turkey
hatching egg business (Table 24). Sixteen of the flocks studied
produced fewer than 30 fertile eggs per hen. These flocks, on the
average, showed a net loss of 4 cents on every hatching egg produced.
Expressed in another way, the return to the operator for every
hour of his labor on the hatching egg enterprise was an actual loss of
73 cents per hour. There were 31 flocks where the hens produced
between 30 and 40 fertile eggs each and this resulted in a net profit
of about cent per hatching egg sold. These flocks returned $1.36
to the operator for every hOur of his labor. The next group of 26
flocks produced between 40 and 50 fertile eggs per hen, made a net
profit of a still larger amount per egg and a still larger return per

+ 0.6

Before December 26 35 54.9 72.5
December 26 to January 5 24 48.4 72.5
January 6 and later 11 43.8 70.3

All flocks 70 49.9 72.0

Average
number of
hatching

Number of eggs Average
Date hens were first lighted flocks per hen fertility

Per Cent

and a net profit of 1.8 cents per hatching egg for the second group,
and a cost of 39.8 cents and a net ioss of 4.9 cents per hatching egg
for the third groupthe latest hatched of all.

Date hens were first lighted
The importance of early lighting as related to egg production

and net returns is shown by the data in Table 23. Hens first lighted

Table 23. DATE OF FIRST LIGHTING AS RELATED TO EGG PRODUCTION PER HEN,
FERTILITY, AND NET RETURNS
(70 flocks,' western Oregon, 1949)
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Profit or
loss per
hatching

egg
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+ 1.6
+0.91.9
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hour for the operator's labor. Finally there were 4 flocks in this
study where the production of fertile eggs per hen was 50 or more.
These 4 flocks, on the average, made a net profit of 9 cents on every
hatching egg sold or, measured in another way, these flocks on the
average returned better than $4 to the operator for every hour of
his labor on the hatching egg enterprise.

Table 24. TURKEY BREEDER FLOCKS: RELATION BETWEEN FERTILE EGGS PER
HEN AND PROFIT OR Loss PER HATCHING EGG SOLD AND RETURN

TO OPERATOR PER HOUR FOR His LABOR
(western Oregon, 1949)

Figure 5 shows the importance of the number of fertile eggs
per hen. The slope of this line indicates that there certainly is no
money to be made in the hatching egg business if one gets only 25

Fertile eggs per hen
Number of

flocks
Number of

hens

Number of
hatchIng

eggs

Profit or
loss per

hatchin9
egg sold

Return to
operator
per hour

for
his labor

Fewer than 30
30 to 39
40 to 49
50 or more

All flocks

16
11
26

4

18,405
19,064
13,331

1,404

749,100
946,593
798,864

95,417

4.04
+ .76
+ 4.24
+ 9.24

$ - .73
+ 1.36
+ 2.18
+ 4.16

77 51,844 2,590,164 + .76 8 + 1.46

20 25 30 35 40 45 50 55 60 65 70
Nombe, ot Fertile Es Per Hen

Figure 5. Hens that produced 35 or more fertile eggs each, during
the season, brought profits to their owners.

Ce"Is Relation Between Fertile Eggs Per Hen
and Profit or Loss Per Hatching Egg

Western Oregon, 1949



fertile eggs per hen. An average of 34 fertile eggs per hen is needed
to break even; to make a net profit, 40, 45, or 50 fertile eggs per hen
are required.
Six efficiency factors combined

In this Connection six efficiency factors will be considered. The
first four are the same as were discussed previously in their relation
to the net cost of producing a hatching egg. Two additional factors
added here at-c per cent fertility of the hatching eggs and the selling
price per egg. In Table 25 can be observed the financial result of
having "better than average performance" in additional factors, one
at a time, until the situation is reached where three of the flocks had
better than average performance in all six efficiency factors con-
sidered.

Table 25. NET RETURN PER TURXEY HATCHING EGG AS RELATED TO BEttER
THAN AVERAGE PERFORMANCE IN CERTAIN EFFICIENCY FACTORS

(Western Oregon, 1949)

'The six efficiency factors with their average values are as follows: l,atching eggs per
hen, 49.9; pounds of fced per bird per day, .689 pound; hours of labor per bird. 2.38 hours;
depreciation per bird, $5.20; per cent fertility of eggs, 71.3; and selling price per egg, 33.64
cents.

5tine Sock record in this group had a loss of 17.24 cents per egg. When this record
was removed the remaining 12 records in this group had an average profit of 2.53 cents
per egg.

At one extreme there were nine of the flocks studied that excelled
in only one factor. The average result here was a loss of 8.3 cents
per hatching egg. As "excellence" is added in one additional factor
at a time, it resulted in an almost unbroken progression of increased
net profits until three flocks were found that had somewhat better
than average performance in all six efficiency factors. The result
for t.his group was a net profit of better than 10 cents for every
turkey hatching egg produced.

Ferfilify of Turkey Hafchng Eggs
If the average fertility of all the turkey hatching eggs produced

in Oregon could be raised as much as 4 percentage points in a year
like 1949, it could mean an additional net return of one-quarter of a
million dollars. Other things being equal, the individual operator

Nu,nber of superior factors' Number of Socks
Net return per

turkey hatching egg

Cents
No factor 0
I factor 8.30
2 factors 16 2.65
3 factors 23 + 0.53
4 factors :13 +0.222

factors 13 + S.95
6 factors + 10.15

All Socks 77 +0.76
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often can increase his net profit for the hatching season by as much
as $1 per hen simply by increasing the average fertility of his hatch-
ing egg shipments, by 4 per cent.'

In the 77 flocks studied it was found that the seasonal average
fertility of the hatching eggs produced by one flock was as high as
84 per cent and at the other extreme of low fertility one flock was
found to have an average fertility for the season of Only 52.3 per
cent. From time to time, many theories or factors have been ad-
vanced to explain differences in the fertility of turkey hatching eggs.
Some of these are as follows: (1) age of toms in light days (natural
age plus number of 12-hour artificial light day equivalents) when
the mating started, (2) tom-hen ratio, (3) length of laying season
(days), (4) holding period for eggs (days), (5) per cent protein in
total feed, (6) pounds of feed per bird day, (7) feed restricted dur-
ing preseason holding period, (8) feeding of milk, (9) feeding of
alfalfa, (10) legume in the range, (11) light days during laying sea-
son, and (12) rate of lay. In addition to these often mentioned fac-
tors there is the factor of heredity, which may prove to be very im-
portant in explaining differences in fertility.2 This study was not
set up in such a way as to test this factor of heredity and, therefore,
it will not be discussed.

The data in this study were carefully analyzed to see if any
factors could be discovered which might have caused variations in
the fertility of turkey hatching eggs produced. Data relating to the
first six factors listed (independent variables) were analyzed by the
method of multiple regression only to find that there was nothing in
the data to indicate that any of the six factors had any significant
influence on the fertility of the turkey hatching egg produced.

Seasonal decline in fertility
After a high point is reached, along in late January or early Feb-

ruary, there is a seasonal decline in fertilityusually becoming quite
pronounced in April and more serious in May.

In this study it was possible to get detailed information on fer-
tility by individual egg shipments for 19 individual Broad Breasted
Bronze breeding flocks. The total number of hatching eggs set from
these 19 flocks was nearly a half million eggs (494,690) or 54.1 eggs
per hen, based on the average number of hens during the breeding
season. The average length of laying season for these 19 flocks was
131 days. The tom-hen tatio was 1:8. The average age of the toms

'This, of course, would be true only up to the minimum guaranteed percentage if he
were selling hatching eggs on such a basis.

'Harper, J. A.. and Parker, J. E. Family dillerences in fertility of turkey hens.
Poultry Science 29:471.473. 1950.



when mating started was approximately 32 weeks. The average
fertility of the half-million hatching eggs set was 69.6 per cent based
on a simple average of 19 flocks.

Figure 6 shows a graphic composite picture of the individual
fertility reports during the season for the 19 Hocks. It is apparent
that early in the season the fertility increased from 76 per cent to 84
per cent at the high point on about the 24th of January and then
declined for the rest of the season, falling off rather rapidly after
the middle of April1 to less than 50 per cent by the end of May.
It will be recalled that the average date for selling the 77 breeding
flocks was May 20. At this time of year, when per cent lay has fallen
to 30 or 40 per cent and per cent fertility to 50 per cent or less, it
takes a very special set of circumstances to make the continued pro-
duction of turkey hatching eggs worthwhile.

C

Seasonal Variation
19 Flocks; 494,690

in Fertility
eggs; Western

(BrasS i,
Oi-.pai,
by E,iCk

of Turkey
Oregon,

dale li-em peQel
Slels Ce/legs
Ri-re/S Kelb.,g

Eggs Set
l949

95 end 96
Al. S. TAea,o
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December January February March April May

The Hatching Egg Season

Figure 6. Fertility of hatching eggs declines abruptly in April and
May, resulting in low prices for eggs.

'The general level of the entire curve shown in Figure 6 is probably somewhat lower
than a curve based upon the results of experimental findings. This is true because tile
curve under consideration is the result of hatchery reports, where tile commercial practice
is to candle out the eggs on about the 14th day or the 24th day without breaking the eggs
to see if there has been a live germ in tile egg at one time. Experimental workers esti-
mate that approximately one-third of the eggs ordinarily candled out by eoininercial
hatcheries as being infertile are actually found to have a dead germ in them, when all such
eggs are broken Out, indicating that these ggs were actually fertile.
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Weight of breeder birds and fertility
The breeder hens in this study weighed 16.7 pounds, on the

average, at the time they started to lay. The variation in weight was
from a low of 13 pounds to a high of 22 pounds per hen. The torns
averaged 30.3 pounds per bird at the same time and varied from a
low of 24 to a high of 40 pounds per torn.

There is a common notion that higher fertility in turkey hatching
eggs can be expected where lighter, more active toms are used rather
than heavier ones. Analysis of the data at hand indicates a tendency
in this direction. In Table 26 the flocks were divided into 30 where
the toms used weighed less than 30 pounds at the time the hens
started to lay, and 44 flocks where the torns averaged 30 pounds or
more. Each of these groups was in turn divided into two groups-
those with lighter hens (less than 16.6 pounds), and those with
heavier hens (16.6 pounds or more). The data in Table 26 indicate
that the lighter toms were associated with higher fertility especially
when mated to heavier hens. The over-all average fertility of the

Table 26. WEIGHT OF BREEDER BIRDS RELATED TO FERTILITY AND PROFITABLE-
NESS OF TURKEY HATCHING EGGS

(74 flocks, western Oregon, 1949)

'Lighter toms = less than 30 pounds heavier toms = 30 pounds or more.
'Lighter hens = less than 16.6 pounds; heavier hens = 16.6 pounds or more.
'There were three flocks where complete data on weights of birds were not available.
4The lighter toms were 36.9 weeks old, and heavier toms 3S.1 weeks when hens started

to lay.
'The average fertility for the 30 lighter torn flocks was 73.6 per cent compared with

70.8 per cent for the 44 heavier torn focus. The average fertility for the 37 lighter hen
flocks was 71.6 per cent compared with 71.9 per cent for the heavier hen flocks.

'The 37 flocks with lighter hens had an average loss of 0.51 cent per hatching eg
compared to an average net profit of 2.01 cents per hatching egg for the 37 flocks wit
heavier hens.

hatching eggs produced in the lighter torn flocks was 73.6 per cent,
compared with 70.8 per cent in the 44 flocks using heavier torns.
When all the flocks were divided into two size groups (fewer or

Item

Lighter toinsi Heavier touts'

All flocks
Lighter

hens'
Heavier

hens'
Lighter

hens
Heavier

liens

Number of flocks' 21 9 16 28 77
Average iveiglit of torus

when hens started to lay,
poundsi 27.1 27.5 31.0 32.5 30.3

Average weight of hens
when they started to lay,
pounds 15.3 17.4 15.8 18.1 16.7

Total birds to average
breeder flock 589 595 1,119 760 756

Number of eggs set
per hen 51.0 54.0 46.4 47.8 4S.7

Average fertility,
per cent' 72.2 76.7 71.2 70.6 71.3

Profit or ioss per hatching
egg produced', cents +210 +5.17 -2.52 +1.11 +0.76



more than 700 hens) it was still found that the lighter-tom flocks had
the higher fertility in both the small and the large flocks.

The weight of the hens had practically no influence upon fer-
tility. The average fertility of the eggs produced in the 37 flocks
with lighter hens was 71.6 per cent, compared with 71.9 per cent in
the 37 flocks with heavier hens. According to the data in Table 26
the heavier hens produced slightly more eggs than the lighter hens.
The 37 heavier hen flocks returned an average net profit of 2 cents
per hatching egg produced compared with an average net loss of
- cent per hatching egg for the 37 lighter hen flocks. The most
profitable combination seemed to be light toms and heavy hens, with
an average net profit of a little more than 5 cents per hatching egg
produced.

Protein supplements
Feed supplements such as milk products, alfalfa hay or meal,

and a leguminous range usually are considered helpful in obtaining
a high degree of fertility in turkey hatching eggs. The present study
lends some weight to this theory because the eggs from flocks fed
protein supplements had an average fertility at least 1 per cent
higher than the flocks fed no protein supplement. Furthermore, the
20 flocks with ranges containing straight legumes or legume-and-
grass mixtures had an average fertility of 73.3 per cent (Table 27).
This was almost 2 per cent higher than the rest of the flocks with
nonlegum incus ranges.

Table 27. EFFECT OF LEGIJMINOUS RANGE ON FERTtLITY, FEED CosT, AND
OTHER FACTORS

(77 turkey hatching egg flocks, western Oregon, 1949)

It is evident that the turkey growers appreciated the value of
legumes because the operators of the 20 leguminous ranges valued
them at an average of $24.95 per acre whereas the 57 growers with
no legumes in the range considered their ranges worth only $9.49
per acre. The average value of all ranges studied was $13.61
per acre.

When the financial importance of a 1 per cent variation in fer-
tility is considered, a leguminous range is very much to be desired.

Number of flocks 20 57
Amount of protein in feed fed, per cent i5.1 15.2
Number of hatching eggs per hen 53.3 49.2
Fertility of hatchin5 eggs set, per cent 73.3 71.5
Feed cost per batching egg, cents 13.33 14.00
Net profit or loss per hatching egg, cents + 3,18 + 0.13

Flocks
Flocks with without

legume legume
Item in range in range
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Furthermore, a glance at Table 27 indicates that the 20 flocks with
leguminous ranges produced about 4 more hatching eggs per hen,
saved about 5 per cent on the feed cost, and made a net profit more
than 3 cents higher than the flocks without legumes in the range.

Fertility and hatchability
Hatchability, of course, is related to fertility because an egg

cannot hatch without being fertile. This study did not consider the
question of hatchability in detail, but an analysis of the records on
49 flocks indicated a seasonal average figure of 60.4 per cent hatch-
ability of the eggs set. It was found, also, that the seasonal decline
in hatchability of eggs set followed very closely the seasonal decline
in fertility.

Management Practices
In 77 flocks producing turkey hatching eggs one would expect

to find a lot of variation in management practices followed. While
considerable variation did exist between individual flocks, there was
a surprising similarity when the average management practices of
one size group was compared with that of another.

Tom-hen ratio
For example, the tom-hen ratio for the 77 flocks averaged 1 tom

to 8.2 hens, but did not show any significant difference between
groups (Table 2). The data in this study indicate that the variation
found in the tom-hen ratio had no influence on the fertility of the
hatching eggs.

Per cent protein in the feed fed
There was a striking similarity between the different sized groups

in the per cent protein of the feed fedthe average being 15.1 per
cent (Table 2). Also with this factor, there was no indication that
the protein content of the feed fed had any influence on the fertility
of the eggs. It will be recalled, however, that the pasture eaten by
the breeder birds on the range appeared to be quite important in the
case of the leguminous ranges compared with those without legumes.

Breeder hens
The breeder hens themselves were hatched in April, May, and

June, with May 13 being the average date for all flocks (Table 2).
They were separated, or in some cases purchased in October, No-
vember, and even some in December, but the average date for all
flocks was about November 16. The age of the hens when separated
was about 27 weeks and there was practically no variation between
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size groups in this respect. The hens were sold about May 20, on
the average, with the largest flocks being sold a week later. This
fact, coupled with the fact that this group got started 2 weeks later
than the average, gave the large-sized group a shorter breeding sea-
son and a shorter laying season than the other groups. The average
length of the breeder flock season for all 77 flocks was 186 days
compared with 175 days for the largest flocks and 193 days for the
medium-sized flocks, which made the best all around showing in
this study.

IVTatng started about December 24 as an average date for all
77 flocks. The hens started to lay about January 19, and since they
were sold about May 20, they had an average laying season of 123
days. The per cent lay averaged 43.9 for all the flocks but this
varied from 47.2 in the smallest flocks to a low of 40.9 per cent in
the largest flocks (Table 2). It will be remembered that there was
a steady decline in total eggs laid per bird, hatching eggs produced
per hen, total eggs set per hen, and in per cent fertility of the eggs,
as one progressed from the smallest to the largest flocks (Table 15).

Other feeding and management practices
About three-fourths of the flock operators did not restrict the

feed during the preseason holding period and about two-thirds of
the operators did not feed the toms differently from the hens prior
to mating.

Two-thirds of the growers used self-feeders and nearly all in
this 1949 study were using sacks instead of bulk handling. In the
great majority of flocks water was piped to the range or yard. Very
few water warmers were used.

Not many turkey growers mixed their own feed. Nearly all
kept their breeder birds on range and these ranges were rotated in
75 per cent of the cases. Very few special mating pens were used
and broodiness in hens was taken care of most often by putting the
broody hens through a series of pens. About three-quarters of the
turkey operators used dogs in herding the turkeys. Considerably
more than half (63 per cent) of the turkey hatching egg operators
found it necessary to use credit, and more than 20 per cent of this
credit was used to buy feed.

Calculated Cost of Producnq a Turkey Poult
Even though this study was not specifically directed toward

finding the cost of a turkey poult, it is of interest to make some cal-
culations in this direction. The method will be to find the cost of
producing a turkey egg that actually hatched, and add to it the com-
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mercial rate (6 cents per egg set) charged for commercial hatching.
This should give a general estimate of what it cost, in 1949, to pro-
duce a 1-day-old turkey poult, not allowing anything to the hatchery-
man for the considerable risk he takes in the hatchability of the
eggs set.

Cost of producing 100 hatching eggs 32.88 cents $32.88
(Hatchery rejects @ 2.4 per cent of 100 hatching
eggs shipped, leaves 97.6 eggs to be set)

Commercial hatchery cost (97.6 eggs 6 cents) 5.86
(The number of turkey eggs actually hatched would
be 60.4 per cent of the 97.6 eggs set, or 59 eggs)

Estimated total cost of producing 59 poults $38.74
Estimated total cost of producing one turkey poult 65.7 cents

Based on these calculations, it is estimated that turkey poults
in western Oregon in 1949 were produced at an average cost of
about 66 cents each, not allowing any specific return either to the
hatching egg producer or to the hatcheryman for the necessary
amount of risk assumed by each of them.

The usual method of pricing 1-day-old poults is for the commer-
cial hatcheryman to charge about two and one-half times what he
paid for the hatching egg. In 1949 the usual price of poults was 85
cents. Two and one-half times the buying price for hatching eggs
(33.64 cents) shown in this study would be 84.1 cents.

A Cost of Production Formula

A formula by means of which significant changes in the average
cost of producing turkey hatching eggs can be estimated from year
to year should be of considerable value to producers, processors, and
consumers. Such a formula has been devised.

Derivation of the formula1
The formula is derived from average physical and monetary

production cost data obtained from the turkey hatching egg pro-
ducers included in this study. It is based on physical inputs of feed
and labor, together with the miscellaneous dollar and cents costs,
such as medicine, disinfectants, electricity, pullorum testing, taxes,
depreciation, and interest on investment, that went into the produc-
tion of the 2,590,164 turkey hatching eggs in this study.

Prices are introduced into the formula by relating the actual
prices of feed and labor in the study to the government published
prices of feed and labor in Oregon for the period of the study.

'See Table 31 for a detailed explanation of how the formula was developed.
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All price information required in the cost formula is published
regularly by the Bureau of Agricultural Economics, U. S. Depart-
ment of Agriculture, Washington, D. C. The price of "poultry
ration" in Oregon is published monthly in the Bureau's Agricultural
Prices report. Also in the same publication will be found the index
of prices farmers pay for commodities, including interest, taxes, and
wage rates (often referred to as the "parity index"). Oregon farm
wages per hour with house are published quarterly by the Bureau of
Agricultural Economics in its Farm Labor report.

The formula
The following formula has been developed to estimate, for any

year, the average cost (in cents) of producing a turkey hatching egg
in western Oregon:

319.28A + 6.3 lB + .035C = Cost of producing a turkey hatch-
ing egg (in cents).

In this formula:
A represents the Bureau of Agricultural Economics reported

price per pound of poultry ration in Oregon; from Agricultural
Prices.

B represents the B.A.E. price of farm wages per hour with
house, in Oregon; from Farm Labor.

C represents the B.A.E. Parity Index (prices U. S. farmers
pay for commodities, interest, taxes, and wage rates) ; from Agricul-
tural Prices.

The formula illustrated
By means of the formula it is possible to estimate what the

average cost of producing turkey hatching eggs will be during the
1952-53 hatching season in western Oregon assuming the following:

Fifty hatching eggs per hen during the season.
Normal amount of depreciation on breeder birds from

November to May.
Feed and labor prices to hold at present levels (July

1952).

Using data from the July 1952 issue of Agricultural Prices:
A = $O.0465. (July Oregon price per pound of poultry ration).

Using data from the Farm Labor report for July, published by the
B.A.E.:

B=$1.O1. (July Oregon farm wages per hour with house).
Using data from the same July issue of Agricultural Prices men-
tioned above:
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C== 286. (July Parity Index; index of prices paid by farmers
for commodities, interest, taxes, and wage rates included).

Substituting these values in the formula gives:
(319.28 )< 0.0465) + (6.31 )< 1.01) + (.035 X 286)

14.85 + 6.37 + 10.01 = 31.23Ø
Therefore, the estimated average cost of producing turkey

hatching eggs during the 1952-53 season in western Oregon is 31.23
cents per hatching egg shipped.

Application and use of formula
This formula should be helpful to turkey hatching egg pro-

ducers and to hatcheries in advance of the hatching egg season, by
furnishing a specific method of estimating costs for the approaching
season. In this way changes in cost trends from the year before can
be determined.



APPENDIX

Explanation of Terms

TOTAL EGGS LAID represents the total number of eggs gathered.
It does not include the soft-shelled or the br ken eggs.

FARM CULLS represents eggs which have been gathered but
which have been later culled out at the farm and not shipped. It
includes the cracked and the abnormal size and shape eggs.

HATCHABILITY refers to per cent hatch of all eggs set.
A HATCHING EGG, as used in this study, is an egg which has

been shipped and sold to a commercial hatchery or an egg which has
been custom set (sent to a hatchery to be hatched for the producer).
Farm culls are not included as hatching eggs.

HATCHERY REJECTS are hatching eggs which have been culled
out at the hatchery before the eggs are set in the incubator. If the
grower has done a careful job of farm culling and casing he can
expect to have very few hatchery rejects, but on the other hand if he
has done a careless job of culling at the farm he can expect that the
hatchery rejects will run higher.

HATCHING EGGS SET represent the number of hatching eggs
minus the number of rejects at the hatchery.

FERTILE EGGS are the eggs that the hatchery reports as being
fertile.

PER CENT FERTILITY was obtained by dividing the number of
eggs reported as fertile by the total number of eggs set.

AVERAGE CAPITAL INVESTMENT was determined for the breed-
ing flock, equipment, etc., by taking the average of the beginning and
ending inventories. In the case of feed, an average capital invest-
ment was determined by taking one-half of the total value of all the
feed fed during the season.

INDIRECT LABOR was the labor the operator put on the turkey
hatching egg enterprise but labor which could not be specifically al-
located to any particular job. It includes such things as general
supervision, business trips where breeder birds or eggs were con-
cerned, keeping records, etc. Indirect labor was prorated to the
various months on the basis of the direct labor performed during
each month.

PROTEIN SUPPLEMENTS include alfalfa hay, alfalfa meal, and
various milk products. In obtaining pounds fed, all of these were
reduced to a dry weight basis.

NUMBER OF HENS AND TOMS was obtained by taking an average
of the number at the beginning and end of the breeding season.
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Tables 28 to 3 I

Tabid 28. ADJUSTED COST OF PRODUCING TURKEY HATCHING EGGS PER
BREEDER BrRD AND PER HATCHING EGG5

(77 flocks; 51,844 hens; 6,330 corns; 2,590,164 batching eggs; western Oregon, 1949)

455

5Adjustments have been made in depreciation and interest charges assuming a more
normal decline in the price of breeding stock during the breeding season from November
to May (see the text, page 16).

2Less tItan .05 per cent.

Item

Cost of production Per cent
of total

costPer bird Per egg

Cents Per cent
Feed

Farm feed $ .42 .94 3.2
Purchased feed 5.75 12.92 44.2

Total feed $ 6.17 13.86 47.4

Labor
Operator's labor, direct $ 1.13 2.53 9.7
Operator's labor, indirect .52 1.37 4.0
Unpaid family labor .30 .67 2.3
Hired labor .66 1.49 5.1

Total labor $ 2.61 5.86 20.1

Zkliscellaneoiia ocrating
Medicine, disinfectant, electricity, litter, pul-

lorurn testing $ .13 .30 1.0
Taxes on birds and equipment .17 .38 1.3
Repairs, use of auto, truck, tractor, etc. .30 .66 2.2

Total miscellaneous $ .60 1.34 4.5

Depreciation
Depreciation on breeding flock $ 3.01 6.75 23.1
Depreciation on buildings and equipment .32 .72 2.5

Total depreciation $ 3.33 7.47 25.6

Interest
Interest on breeding. flock $ .22 .50 1.7
Interest on land .01 .01
Interest on buildings and equipment .06 .14 .1
Interest on feed and supplies .03 .07 .2

Total interest $ .32 .72 2.4

TcyrAs. GROSS COST $13.03 29.25 100.0

Credit
Credit for cull eggs $ .11 .24
Credit for manure .44 .99

Total credit $ .55 1.23

TOTAL NET COST $12.48 28.02



Table 29. COST OF PRODUCING A TURKEY HATCHING EGG, a SIzE OF FLOCK
(77 flocks containing 51,844 hens producing 2,590,164 hatching eggs, western Oregon, 1949)

'Less than .05 per cent.
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Item

Average number of hens per flock All flocks

100 to 399 400 to 699 700 to 999
1,000

or more Cost
Proportiou

of total

Cents Cents Cents Cents Cents Per cent
Feed

Farm feed 1.40 .99 1.01 .60 .94 2.8
Purchased feed 11.55 11.88 12.44 15.59 12.92 37.9

Total feed 12.95 12.87 13.45 16.19 13.86 40.7

Labor
Operator's labor, direct 4.29 3.64 1.84 .81 2.53 7.4
Operator's labor, indirect 2.66 1.26 .77 .82 1.17 3.4
Unpaid family labor 1.06 .85 .74 .16 .67 2.0
Hired labor .30 .89 1.63 2.75 1.49 4.4

Total labor 8.31 6.64 4.98 4.54 5.86 17.2

Miscellaneous operating
Medicine, disinfectant, elec-

tricity, litter, pullorum
testing .32 .28 .29 .34 .30 .9

Taxes on birds and equipment .38 .37 .39 .39 .38 1.1
Repairs, use of auto, truck,

tractor, etc. .64 .66 .62 .70 .66 1.9

Total miscellaneous 1.34 1.31 1.30 1.43 1.34 3.9

Depreciation
Depreciation on breeding

flock 10.18 9.80 11.51 15.36 11.68 34.2
Depreciation on buildings and

equipment .56 .57 .65 1.07 .72 2.1

Total depreciation

interest

10.74 10.37 12.16 16.43 12.40 36.35

Interest on breeding flock .38 .42 .44 .47 .43 1.3
Interest on land .01 .02 .01
Interest on buildings and

equipment .12 .09 .13 .24 .14 .4
Interest on feed and

supplies .07 .07 .07 .08 .07 .2

Total interest .57 .59 .66 .79 .65 1.9

TOTAL GROSS COST 33.91 31.78 32.55 39.38 34.11 100.0

Credit
Credit for cull eggs .20 .22 .24 .27 .24
Credit for manure .87 .96 1.02 1.06 .99

Total credit 1.07 1.18 1.26 1.33 1.23

TOTAL NET COST PER EGG 32.84 30.60 31.29 38.05 32.88



Table 30. COMPARISON OF THE RESULTS OBTAINED IN Two COST OF PRODUC-
TION STUDIES ON TURKEY HATCHING EGGS

(Oregon, 1934 and 1949)

1See Oregon Agricultural Experiment Station Bulletin 333, Costs of Producing Tur-
key Hatching Eggs in Oregon."

1Difference due at least in part to use of artificial lighting for breeder hens in 1949.
iBased on records from 49 flocks producing 1,507,897 turkey hatching eggs that

were set.
Difference due to larger turkeys and greater production for flocks in 1949.

Table 31. FORMULA FOR ESTIMATING THE COST OF PRODUCING A TURKEY
HATCHING EGG

(Based on 77 flocks producing 2,590,164 batching eggs, western Oregon, 1949)

Feed + Labor + Depreciation and miscel- = Estimated cost
laneous net costs

0
'° be be
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(128.5 X t.1057A) + (2.38 X 1.18B) + [ 3.97 (C - 255)] = Cost of producing

a turkey hatching
44.5, total seasonal production of hatching eggs per breeder bird egg

142.08A + 2.808B + 0l557C
. - Cost per hatching egg

44.5

3.l928A + .063 lB + .00035C = Cost of producing a turkey batching egg
(in dollars)

319.28A + 6.3tB + .035C = Cost of producing a turkey hatching egg
(in cents)

A = Price per pound of poultry ration in Oregon; from Agricultural Prices, Bureau of
Agricultural Economics, U. S. Department of Agriculture.

B = Price of farm wages tier hour with house, in Oregon; from Farm Labor, Bureau
of Agricultural Economics, U, S. Department of Agriculture.

(,.= The parity index (prices farmers pay for commodities, interest., taxes, and wage
rates included) ; from Agricultural Piices, Bureau of Agricultural Economics, U. S. Depart-
ment of Agriculture.

Number of flocks sludied
Size of breeder flock

Average number of hens
Average number of toms

Tom-hen ratio

77

674
82

8.2

45

144
15

9.6
Length of breeder flock season, days 188 192
Total eggs laid per hen 5352 37.0
Farm culls per hen 3.7 4.0
Total hatching eggs per hen 49.9 33.0
Hatchability (commercial hatchery), per cent 60.4 64.0
Total feed per bird, pounds 128.5° 99.7
Feed per bird day, pounds 0.689 .519
Feed per hatching egg produced, pounds 2.89 3.34
Mash in total feed, per cent 52.3 47.4
Total labor on breeding flock per bird, hours 2.4 3.7
Share of total work done by the operator, per cent 57.0 66.0
Net cost of producing hatching eggs per breeder bird, dollars 14.64 4.12
Net cost of producing a hatching egg, cents 32.9 13.6

Present Study
study, 15 years

Item 1949 ago, 19341


