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FINAL REPORT OF THE LIVESTOCK PHASE OF THE
NUTRITIONAL AND MANAGEMENT STUDIES ON SAUVIE ISLAND

by R. G. Sprawls and I. R. Jones
Department of Dairy Husbandry

Oregon State College

June 1952 to July 1954

OBJECTIVES

The following objectives were established for this study:

1. To determine as nearly as possible the nutritional status of dairy
cattle on Sauvie Island.

2. To determine and evaluate the performance of dairy herds on Sauvie
Island with respect to level of production, length of productive
life and reproductive efficiency.

3• To attempt to correlate observations, feed analyses and herd records
as they relate to nutrition, management, and performance, and where
needed, to suggest improved practices in the interests of develop-
ing good husbandry.

4. To investigate nutritional problems affecting beef cattle and sheep
wherever appropriate cooperation was provided.

METH=

anlajaSileancenFeedConsta3.umtion

Beginning June, 1952, feed consumption on an individual cow
basis in cooperating herds was recorded. Periodically, individual portions
of grain concentrate, hay and silage were weighed when fed. The interval
between weighings did not follow a definite pattern. Feeding practices
were closely observed and additional weighings were made if any change in
source or kind of feed stuffs occurred. Weights were not recorded on free
choice feeding.

Pasture

Yields based on percent dry matter were determined on pasture
plots from clippings throughout the pasture season from . April to November
1952. Yield data were calculated from the average of five replicate plots.

Milk Production, Reproduction and Replacement Records 

Multnomah County Dairy Herd Improvement Association records were
used to assemble production records. Herds were tested each month and



individual production values of milk and milk fat were recorded. Where
available past records were used to compile production data on cows still
in the milking herd. Records obtained were converted to a 305 day mature
equivalent, 4% fat corrected milk basis. Individual lactation records were
assembled for each herd from which were developed herd lactation curves.
When available, records were kept for breeding and freshening dates.
Disposal of all caws removed from the herds during the two year period was
recorded.

Observations and Recommendations 

Observations of dairy farm management mere related to resultant
production. Suggestions were frequently made when requested on all phases
of farm management based on observations made during the survey.

Nutritional Problems Affecting Beef Cattle and Sheep 

Although frequent attempts were made, an opportunity to study
beef cattle and sheep operations on Sauvie Island was not afforded. This
was due largely to the type of the enterprise carried on in this area.
Animals were brought to the Island, fed for short periods and sold.

DISCUSSION

Nutrition

Grain concentrates fed on the cooperating farms consisted of home -
grown grains with a commercial supplement or proprietary brands of dairy
cattle feed. On ;infer= supplemental feeds fed from time to time included
millrun, beet pulp and molasses. These were fed in addition to the regular
herd ration.

On two farms, No. 7 and No. 14, grain concentrates were weighed
and amounts fed according to the production of the individual cows. On
the remaining farms, grain concentrates were fed in estimated amounts to
each animal. It was the custom on this latter group of farms to feed the
high producing cows a little more and the lower producing cows somewhat
less. The person milking the cows usually did the grain feeding.

The overall roughage feeding program appeared to be adequate for
the animal needs, except that chemical determinations of both hay and snaps
indicated that frequently forage plants were over—ripe when harvested. In
many instances this could not be avoided due to weather and soil moisture
conditions.

The following summary of individual herd nutrition was developed
from observations made during the survey. Herd numbers are the index numbers
of herds and farms on Sauvie Island as designated by Washington State College.



HERD # 2

Grain concentrate feeding ranged in weight from two to nine
pounds per cow per day with an average of about seven pounds per cow.
Grain feeding was continued the year around in this manner. The grain
concentrate was a 16% proprietary brand dairy mix. This procedure was
followed during the first and second year._

No silage was fed during 1952. Home-grown grass hay was supplied
in the amounts desired by the individual animals. Hay feeding averaged
between 35 and 40 pounds per cow, per day.

During the second year mixed grass and legume silage was fed at
the rate of 45 to 50 pounds per ,cowplus home-grown oat and Austrian pea
hay supplemented with good quality alfalfa.

Pasture consisted of non-irrigated grass and legume mixture during
the first year. In the second year cows were rotated between improved
irrigated and non-irrigated grass and legume pastures.

HERD # 5

Grain was fed ranging in amounts from five to six pounds per cow
per day. The concentrate fed was a proprietary brand mixture containing
16% protein.

Supplemental feeds fed from time to time were screenings and
molasses.

Mixed grass and legume silage was fed both years at the rate of
40 pounds per cawwiththe addition of 15 pounds of home-grown grass and
clover hay.

Pasture consisted of non-irrigated grass and legume mixture during
the two years. Cows were rotated between non-irrigated grass and legume
pasture and a good stand of red and alsike clover.

HERD #6

During the two years, grain concentrates were fed ranging in
amounts between four and eleven pounds per cow per day with an individual
average of about eight pounds per cow.

During the first two months, June and July of 1952, a 16% protein
proprietary brand dairy mix was fed. Millrun was fed exclusively during
August, followed by a mixture of ground home-grown oats and barley during
the remainder of the study. At irregular intervals small amounts of beet
pulp were added to the ration.

Silage consisted of grass-legume mixture and was fed free choice.
Hay was available to the animals on the same basis. Consumption of silage



ranged between 45 and 90 pounds per cow daily and hay from seven to fifteen
pounds per cow.

During both years the herd was on high quality irrigated mixed
grass and ladino clover pasture.

HERD # 7

From three to eighteen pounds of grain was supplied to the cows
daily daring the two years. The concentrate consisted of a ground home-
grown mixture of oats and barley supplemented to 16% protein with a
commercial protein supplement. Cows were fed grain according to volume and
fat percentage of milk produced. Molasses was occasionally fed to the
animals during the winter months.

Hay from different sources was fed and varied from mixed grass
to good quality alfalfa. No silage was available to the animals.

Pasture was a non-irrigated mixture of grasses and legumes.

HERD #14

A 16% proprietary dairy mix was supplied to the cows in amounts
depending upon the production of the animal.

Mixed grass and legume silage in addition to home grown grass and
alfalfa hay was fed free choice. Periodically, molasses was added to the
rations.

clover.

HERD # 20

Pasture consisted of good quality irrigated grasses and ladino

Grain concentrates fed varied between 14% in the winter months
and 10% protein in summer. The amount of concentrates fed varied from
three to seven pounds, however, the average approached seven pounds per
cow daily. When the cows were allowed out on pasture during the season,
grain supplement feeding was reduced to three pounds per cow. Molasses
was occasionally fed in the winter months of 1953-54.

Grass and legume silage was fed at the rate of 40 pounds per
cow per day supplemented with 25 pounds of home-grown alfalfa hay.

A non-irrigated grass and legume pasture mixture was available
to the cows in season. Late summer pasture was supplemented with an
alfalfa soiling crop.



HERD # 33

A 14% proprietary brand dairy mix was available to the animals
during the winter. This was reduced to 12% protein in the summer months.
The grain was fed at the rate of nine pounds per cow daily in the winter
time and 5i pounds per cow during the summer. Molasses was occasionally
added to this ration.

Free choice feeding of hay and silage was available in the loafing
area. The silage consisted of a grass-legume mixture and grass legume hay
was available with some alfalfa added.

Pasture was a mixture of non-irrigated grasses and legumes.

MILK PRODUCTION"

All completed milk production records were converted to a
305 day mature equivalent, 4% fat correct basis.* It is believed that
this will provide a basis for comparing past and current production records
and at the same time enable the farmer to compare the production of his
herd with that in other herds. It will also give him an opportunity to
select replacement animals from superior cow families within the herd.

The inherited capacity of animals studied for milk production
varied between 30 and 90 pounds daily. Aside from inheritance, an
additional factor affecting production within these herds was the method
by which grain was fed to the individuals. In most cases the animals
were not fed according to individual production. The higher producing
animals requiring more total digestible nutrients, were frequently not
fed sufficient grain to maintain maximum production. In some instances
animals with a lower level of production, which may have been due to either
inheritance or the stage of lactation, were fed beyond their ability to
produce.

Lactation Curves 

It is well established that the herd lactation curve is one of
the means of determining whether or not a herd is producing normally.

In order to compare herd lactation curves developed "from records
it became apparent that a standard production curve must be adopted as a
basis for comparison. A series of milk production curves were selected
from the literature including a curve developed from 99 Holstein lactations
in the Oregon State College herd. The "standard curve" appearing in
Figure 1 represents an average of the six curves in this figure. The use
of this "standard curve" makes it possible to more accurately compare milk
production of the cooperating herds.

*These data appear in Appendix



Individual lactations by months were averaged and plotted to give
a herd lactation curve for ten months. These curves were plotted and appear
in Figures 4 through 10.

In general, these curves possess the same shape as the "standard
curve" in Figure 1. It has been found in previous studies at Oregon State
College that the normal monthly rate of decline after peak production has
been reached is 92.6% of the previous month's lactation. This occurs up
to seven months at which time the effects of gestation influences further
production.

The majority of lactation curves in this study do not reach the
initial production level of the "standard curve" but in no case do they
show intense fluctuation from the standard. However, they do follow the
general shape of the "standard curve" very closely. It is the shape of
the curve rather than the initial level of production that is the important
factor in determining whether or not these curves are normal. It is
recognized that the lactation curves of individual cows and herds is markedly
influenced by inheritance, feeding and management, breeding performance and
herd health. If abnormal conditions exist in the herd for any length of
time, one would expect a change from normal milk production resulting in a
curve that would not parallel the standard shown in Figure 1.

Breed Comparisons 

It is recognized that there is an individual breed difference in
the pattern of milk production. Figure 2 shows standard lactation curves
for individual breeds. null' be noted that the initial level of the
higher testing breeds is lower than the level for breeds of lower fat
percentage, and that the high test breeds do not drop off in milk production
as rapidly as those of lower test.

Within the range of initial production levels the persistency
throughout lactation varies as illustrated in Figure 3•

The lactation curves for Herds No. 7 and No. 14 differ from the
remaining herds and vary somewhat in shape from the "standard curve". This
can perhaps be explained by the fact that they are both purebred Jersey
herds which usually show greater persistency in production although
frequently starting at a relatively lower level. In comparing the lactation
curves of these two herds with the lactation curve of the Jersey herd
as it appears in Figure 2, it will be seen that there is little deviation
between these curves.

Effects of Gestation

To study the effects of gestation on lactation of cows in each
herd, they were divided into groups according to calving interval. The
intervals used were for cows calving in less than 1Di. months, 10i months
to 11 months, ll months to 1.2i- months, and 1.2i months and over. %whining
with the 7th month of lactation, the production of these groups was averaged



and plotted individually. For this reason cows calving in less than
10* months exhibited a rapid decline in production after the 7th month
and conversely, animals calving in over 12* months maintained a greater
persistency of production during the 10 months. The unexpected variation
in persistency of the groups divided according to calving dates might be
explained by the small number of available records in some groups and the
presence of high producing cows in these groups.

Et1ttSi212shi°fRear°Stabl"arketin

In manydairy areas, including those in Oregon, Grade A milk
is produced under a quota system. In order for the individual to maintain
his Grade A quota he must consistently produce the quota requirements.
This requires that he attempt to have his animals calve at proper intervals
throughout the year. This was the practice in the herds surveyed as
illustrated in Table I.

It is commonly recommended that for optimum production and maximum
profit, a cow should be milked at least 305 days and calve within a year
after her previous freshening date. Although this is an accepted dairy
maxim, the necessity for meeting a production quota occasionally required
the farmer to shorten or lengthen the intervals between calving.

Breeding records were available covering, in some cases, several
years of operation. Analysis of these data covering the period from
June 1952 to July 1954 is presented in Table II. In the table on calving
intervals the herds ranged from 332 to 384 days between calves with an
average of 359 days. Included in Table II is a column indicating the
average number of days between freshening and next conception. Within
the six herds studied the interval ranged between 51 and 102 days. In
some herds cows were deliberately left open to prolong the period between
freshening and next conception to better meet the requirements of the quota
system.

Breeding Efficiency

In analyzing breeding efficiency it is difficult to properly
assess the contribution of both sire and dam as e ach affects efficiency.
Most methods available today either over—rate or under—rate one or the
other individual in the mating. One of the most common methods for
estimating breeding efficiency is the number of services required per
conception. Breeding records from this survey were analyzed using the
percentage of cows settling to first and second service. A summary of
services per conception appears in Table III. There is nothing in this
table indicating that, the breeding efficiency of cows in herds studied
was not comparable to that in other dairy areas of Oregon.

Table IV is a summary of services per conception based on presumed
pregnancies and was included in an attempt to establish a trend in breeding
efficiency. Pregnancy was presumed in all cases where cows were bred and
failed to come in heat 90 or more days before July 1, 1954.



Little difference is apparent between the percentages shown in
Tables III and IV. Breeding records were not available for Herd No. 7.

Replacements

Records were kept on all animals leaving the herds for any
reason. These data appear in Table V and indicate the number of animals
removed from the milking herds between June 1952 and July 1954. Percentages
ranged from 12.5% to 30.3%. Except for two herds, Nos. 7 and 33, the
replacement rate varied between 12.5% and 22%. Although it is indicated
for Herd No. 7 that 27% of the animals were removed over the two year period,
the majority of these mere removed from the milking herd and maintained as
nurse cows. Of the 33 animals removed, only 7 were sold. Herd No. 33 shows
a replacement rate of 30.3%. This was partially due to rigid culling
necessary to meet a high production standard.

The replacement rate within these herds falls within normal
limits and approaches the commonly accepted replacement rate of 20% each
year.

Observations and Recommendations Relating to Management and Performance of 
Dairy Herds 

As previously mentioned, grain concentrates could have been more
economically utilized if larger quantities had been fed the higher producing
animals. This could have been accomplished by feeding less grain to the
low producers.

Chemical analyses of hay and silage samples indicated a substantial
variation in quality. This was due in many instances to the press of other
farm work and the vagaries of the weather. Silage was generally of good
palatability. In a few instances it was suggested that a perservative be
incorporated. The general quality of the roughage produced could be improved
by feeding more silage.

Pasture yields per acre varied greatly from farm to farm. Total
yields based on dry matter ranged from 1.5 to over 3 tons per acre. It
should be pointed out, however,. that due to the large acreages involved,
most animals did not suffer from a lack of pasture but were forced to work
harder to get it. The nutritional value of the lower yielding pastures
suffered severely during the . latter stages of the season. The farm operators
supplemented the lower yielding pastures with hay and silage or a soiling
crop. This is the accepted practice of good dairy farmers.

In considering the overall picture relating nutrition to production,
the herds of Sauvie Island were producing at a level comparable to other good
dairy areas in the Willamette Valley.

Beef Cattle and Sheep

During the survey a number of farms were visited to investigate
nutritional problems of beef cattle and sheep. Visits were made to obtain



samples for feed analysis, to ask permission to examine herds, and in
some instances, to examine sheep and cattle in the company of the
veterinarian representing Washington State College. When indicated
arrangements were made for animals to be shipped to the State Diagnostic
Laboratory in Corvallis.

SUMMARY AND CONCLUSIONS

A summary of feeding, milk production, and reproduction records
as they relate to herd management within the seven cooperating herds on
Sauvie Island indicates conditions comparable with those occurring in other
dairy areas of the Willamette Valley.

Management practices within the herds studied are comparable with
those °Conning in other similarly developed dairy areas in the Willamette
Valley.

In the herds surveyed, the plane of nutrition appeared adequate.
In certain instances, feeding practices prevented the higher producing
animals from maintaining maximum inherited production. However, this
condition could have been remedied by transferring the excess grain fed
to the lower producing animals to those of higher producing ability.

In most instances, animals received a liberal supply of roughage.
Analysis of hay and silage samples frequently indicated that these crops
were over-ripe when harvested.

Pasture quality generally could have been improved by increased
use of fertilization, irrigation and rotation.

The herd lactation curves presented, when compared with the
"standard curve", show persistency of production. A lack of fluctuation
from the "standard curve" indicates that no environmental factors impaired
herd production to any appreciable extent.

Breeding Efficiency

It was observed that a considerable number of animals were bred
to calve in less than a year from previous freshening. It was also noted
that animals were intentionally held open and, therefore, continued in
lactation longer than the recommended ten months period. This was partially
due to the practice of maintaining year around production sufficient to
meet Grade A marketing quotas.

Oregon Dairy Breeders Association records indicate a 60-90 day
non-return to first service approximating 69%. Breeding records of the
herds surveyed on Sauvie Island indicate a 60-90 day non-return to first
service of 63.6%. These records also indicate that 86.8% of the cows
conceived to either the first or second service. This suggests that the
reproductive efficiency was normal and falls within the range experienced
in Oregon.



Closer culling of low producers, improved breeding practices,
and increased use of pastures are factors that could increase the overall
herd production.

While it is realized recommendations that have been made mould
tend to increase productive performance of the herds studied, adoption
of any or all of the suggestions may not prove economically feasible.
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TABLE I 

ANALYSIS OF CALVING DATES BY SEASONS

FALL WINTER SPRING SUNMER

Total
Calvings

September to
Herd	 November

December to
February

March
to May

June to
August

No.	 Number Percent Number Percent Number Percent Number Percent

2 13 23.6 16 29.2 13 23.6 13 23.6 55

5 24 25.5 27 28.7 23 25.5 20 21 3 94

6 26 26.8 21 21.6 20 20.7 30 30.9 97

14 7 26.9 5 19.3 11 42.3 11.5 26

20 6 30.0 4 20.0 7 35.0 3 15.0 20

33 10 19.6 11 21.6 16 31.4 14 27.4 51

Totals 86 84 90 83 343

Average
Percent 25.1 24.5 26.2 24.2

TABLE II

AVERAGE NUMBER OF DAYS IN GESTATION PERIOD,

DAYS SINCE LAST CALF AND TO NEXT CONCEPTION

Average Number
Herd	 of Days in

No.	 Gestation Period

Average Number

of Days Since
Last Calf

Average Number
of Days to Next

Conception

2 284 384 100

281 332 51

284. 348 64

14 282 384 102

20 282 349 67

33 281 365 84

Average — All Herds 281 359 78
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12.8

Total

TABLE IV

ANALYSIS OF CONCEPTION RATE

OF CM PRESUMED PREGNANT

COWS PRESUMED PREGNANT TO   
Number
	

3 Servioes
Herd
	

of Cow— 	1 Service
	 2 Services	 and Over

No.

	

2
	

41	 25	 61.0

	

5	 30
	

22	 73.3

	

6	 60

	

14	 15

	

20	 24

	

33	 32

Total	 202	 129

Average
Percent

6	 14.6

10.3

8.3

26.7

Services Number Percent Number Percent Number peroent

	10 	 24.4

16.7

40	 66.6	 15	 25.0

	

40.0	 5	 33.3

21 	 3	 12.5

15	 46.8	 9	 28.2

47

63.9	 23.3

TABLE V

COWS SOLD AND REMOVED FROM MILKING HERD

DURING PERIOD FROM JUNE 1952 TO JULY 1954

Animals Removed
from Milking Herd

Total Number
of Cows in
Herd tram

June 1952 to
Ju1y. 1954Number Percent

9 12.5 72

11 15.7 70

21 19.3 109

33 27.0 122

5 13.9 36

11 21.2 52

27 30.3 89

117 550

21.3

Herd
No.

7

14

20

33

Totals

Average Percent



PRODUCTION RECORDS

Herds 2, 5, 6, 7, 242 20, and 33

Note: Numbers appearing under columnar beading HERD N
indicate individual cows sithin the herd.
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