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SUMMARY

. Only 18 out of 142 lambs became fat in 108 days

on irrigated ladino clover pasture.

. Supplements of wheat and barley were used.

. A death loss of 17 lambs resulted from para-

sitism.

. Worm load estimates average 7,856 for 14 stom-

achs and 14,091 for 13 intestines.

. The parasites mainly responsible for lamb

deaths were the small stomach worm, O. cir-
cumcincta, and the small intestinal worm,
Trichostrongyles.

. Other parasites found were eastern stomach

worm, H. contortus, Strongyloides papillosa,
Bunostomum trigonocephalum (hookworm),
Nematodirus filicollis, Chabertia ovina, Tri-
churis ovis, Monezia sp. (tapeworm), and Dic-
tyocaulus filaria (lungworm).

. Symptoms shown were extreme loss of weight,

scouring, and thirst.

. No bloat was observed.

. Treatment after clinical symptoms appeared

was not successful.

Clinical symptoms of parasitism did not de-
velop in lambs supplied with mixtures of
phenothiazine and salt 1:15 and 1:10.

Phenothiazine and salt mixtures did not de-
stroy or prevent parasitism in lambs.

In spite of what was considered good feed, the
majority of lambs in these experiments did not
fatten in the usual required time.
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INTRODUCTION

‘HESE studies were made as a part of a departmental project

on disease of range animals. The project was begun as a volun-
tary study before special funds were made available, but because of
the demands of regularly authorized projects little progress was made
until 1937, when funds were provided.

_ During the past several years the summers have been unusually
dry in the Willamette Valley and many irrigated pastures have been
established. In recent years land-use specialists have encouraged ir-
rigation, and the livestock owners immediately thought of sheep to
utilize these pastures. There has always been a demand for some
improvement in the marketing of left-over Willamette Valley lambs
—a way to market lambs that were not fattened on ewe’s milk. Be-
cause of the success that California sheepmen have had in fattening
range lambs on irrigated ladino clover pastures, sheepmen in Oregon,
especially in the Willamette Valley, have become interested in similar
methods. There has also been some encouragement to develop the
use of logged-off land for sheep raising. To obtain the maximum
benefit from such hill pastures, sheepmen have sometimes provided
supplementary irrigated pastures in the small valleys.

Realizing that the supplying of moisture for grass would provide
ideal conditions for parasites as well as for sheep, the Department of
Veterinary Medicine realized also that much information would be
necessary as to the importance of parasites in animals on such pas-
tures. The department realized further that if ladino clover pastures
could be provided in the Willamette Valley and parasites controlled,
such pastures could be used to fatten range lambs produced on the
ranges of eastern Oregon. Now such lambs go either east as feeders
or to California to be fattened on irrigated pastures there. Early
observations on irrigated pastures in Oregon indicated that plenty of
trouble could be experienced with parasites, and for this reason
the following studies were made.

This bulletin, originally including work up to 1942, is revised
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to record results of work up to and including 1946. The previous
material was contained in Station Bulletin 402.

METHODS

Pastures. The first pastures used were plots belonging to the
Soils Department of the Experiment Station. These plots had been
used by the Animal Husbandry Department sheep for several sea-
sons, and the grasses present consisted of a common mixture contain-
ing some clover. Little information was gained from these pastures,
as the sheep were mostly destroyed by dogs a short time after they
were placed on the plots. These trials were made in 1930, but were
discontinued until 1940 because of lack of facilities.

In 1940 about three acres of very good clay loam soil. were
divided into three approximately equal plots arranged for irrigation
and sown to straight ladino clover. These plots were fenced and
arranged so that they could be rotated. Fach plot contained one or
more large oak trees that furnished ample shade, and the water for
irrigation, obtained from Oak Creek, was pumped onto the plots by
the Soils Department. The first year the clover failed to grow in
one of these plots, notwithstanding two seedings. The reason for
this was not definitely determined. The clover grew very well in
the other two plots for a time, but later died out in about one-third
of plot 2. Examination of the soil and the clover was made by soil
and plant specialists, but no reason could be found for this difficulty
either. At no time were sheep allowed to pasture the clover close
to the ground, and it was definitely determined that the dying out of
the clover was not due to pasturing. No record was obtained of the
amount of water placed on these plots for 1940, and it was believed
that possibly some of the trouble was due to lack of proper irriga-
tion. Some difficulty apparently was experienced in obtaining water
because of the shortage of water in the creek. Ewes with lambs
were placed on the clover plots May 2.

In 1941 these pastures were used again and on the third plot a
crop of clover was obtained. During the year, between June 1 and
August 16, 56.28 acre-inches of water were delivered to these plots
in six different irrigations: In 1941 no difficulties were experienced
with the clover. It grew abundantly at all times and at no time was
it allowed to be pastured close to the ground.

These plots are much more difficult to control as far as pastur-
ing is concerned. The grasses come on earlier and are ready for
sheep before the lambs and ewes are ready for pasturé. Sheep favor
short, tender growths and knock down and cover up considerable



Figure 1. Lambs weighing below 53 pounds at start of clover feeding.

Figure 2. Part of one pasture. Note where clover leaflets have been browsed.
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forage. Eventually the plots have been mowed each year, which
would not have been necessary if pure stands of ladino had been
obtained. In 1942 the ladino clover began to be replaced by grasses
until at the present time, in 1946, the plots are mostly grass plots.

Lambs. The lambs used each year on these plots were those
dropped by the departmental flock. The ewes in this flock varied in
age and breed. They had not been selected for any particular pur-
pose and therefore were not expected to bring any better than aver-
age Willamette Valley lambs. They were fed all of the good second-
cutting alfalfa hay that they could clean up during the winter and,
except for some trouble with broken mouths, were in excellent condi-
tion all of the year. Most of the lambs were dropped in February
and handled under about the same conditions as average flock lambs
in the Willamette Valley. Attempts were made to creep feed the
lambs, but they had not learned to eat grain to any extent before
they were ready for pasture.

These lambs and ewes were allowed to run in a 34-acre field
close to the sheep shed. This field was planted to fescue, which pro-
vided green feed at the time the lambs were born. The ewes and
lambs were also used to pasture poultry yards that had been used by
sheep the previous year. The lambs grew and developed well with-
out showing any clinical evidence of parasitism. Some worm eggs,
however, were found in the droppings of lambs four weeks of age.

During the years 1942 through and including 1946 the ewes
lambed rather late but produced fairly good lambs. During the last
year the lambs were all creep-fed on whole wheat and by June 1
were getting 4 pound each per day. In August 1942, 12 lambs
averaging 83 pounds were obtained from the range in eastern Ore-
gon. They were big lambs, but not fat.

They were introduced to the pastures by degrees and must have
lost considerably, for on' September 15 they weighed only 85 pounds.
Unfortunately, these lambs were not weighed oftener.

Worms. Worm loads were estimated by preserving the abo-
masum and small intestine in a 2 per cent formalin solution over-
night. These parts were then thoroughly washed and three 10-cc.
samples were counted with the low power of a dissecting micro-
scope. The worm load was then calculated from an average of the
three samples counted. '

Treatment. Seven lambs of the 1940 crop were used in trials
with phenothiazine. Part of the lambs in both groups of 1940 trials
were treated with small doses of tetrachlorethylene and mineral oil.
Treatment was administered without keeping the lambs off feed.
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Four treatments were given between August 21 and September 21.
Fly blown lambs were treated by destroying maggots with chloroform
and applying bone ocil. One application prevented further trouble.
The bone oil used is sold under the trade name of RepeLra by Con-
solidated Chemical Industries, Inc., San Francisco, California.

RESULTS

- In 1930, of the eleven lambs two months of age that were
placed on pasture with their ewes, four died of parasitism. The
lambs were placed on pasture in April and by the fifth of October
only two had reached a weight of 100 pounds.

In 1940, eight lambs on young ewes and eleven lambs on old
ewes were weighed and placed on ladino clover pastures on May 2.
The lambs on young ewes averaged 39.1 pounds and those on old
ewes averaged 41.4 pounds. These lambs on June 24 averaged, re-
spectively, 78.5 and 76.4 pounds. Of the lambs on the young ewes,
three were fat, while of the lambs on the old ewes, five were fat
enough to market. The young ewes on June 3 weighed an average
of 117 pounds and on June 24, 116 pounds. The old ewes on June 3
weighed 140.3 pounds and on June 24, 149.3 pounds.

This difference in gain by the old and young ewes cannot be
explained. On September 24, 1940, lamb No. 37 was destroyed and
an estimate of the worm load was made. This lamb had weighed 47
pounds on September 8. The estimated number of worms was as
follows: 500 Ostertagia circumcincta (stomach worms) and 450
Trichostrongyles (intestinal worms).

When these lambs were removed from the pasture in the fall,
worm estimates were made on three that were showing c11n1ca1
symptoms of parasitism. Two of these lambs had been treated with
phenothiazine and when killed on January 10 the following worm load
was found: Lamb No. 9, O. circumcincte, 940, and Trichostrongyles,
640; Lamb No. 64, previously treated with 87 grams of phenothiazine
and destroyed November 13, had a worm load of 4,600 stomach
worms and 600 intestinal worms.

In two untreated lambs that were down, unable to stand, and
scouring, the following worm loads were found: Lamb No. 7 had a
worm load of 15,000 O. circumcincta and 20,100 Trichostrongyles,
Lamb No. 18 had a worm load of 12,600 O. circumcincte, 1 Haemon-
chus contortus (eastern stomach worm), and 14,800 Trichostrongyles.

On July 29, two groups of lambs raised by the department were
separated from the ewes and placed on lots 1 and 2, These lambs
were divided into 2 groups as nearly equal in number as possible,
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Those on lot 1 averaged 53.1 pounds, while those on lot 2 averaged
54.6 pounds. These lambs were fed barley and at the end of ten days
were getting a pound each. The average weights of these lambs on
October 10 were: Lot 1, 62.2 pounds; Lot 2, 57.4 pounds. In 73
_days these lambs had made an average gain of: Lot 1, 9.1 pounds,
Lot 2, 2.8 pounds.

On June 6, 1941, 17 departmental lambs, all more than 52
pounds and averaging 59.19 pounds, were separated from the ewes
and placed on plot 1. Clover in this plot was excellent and should
have supported 9.6 mature sheep. These lambs were put on a pound
of wheat in about ten days’ time. On August 21, 56 days later,
these lambs averaged 66.33 pounds, with the addition of one lamb
weighing 66 pounds. One lamb weighed as much as 83 pounds, but
none were fat. One lamb had died from what seemed to be pulpy
kidney disease® No others had died, although a good many had
scoured.

These lambs over a month later weighed an average of only
57.33 pounds. One lamb had died and one was killed for a worm
load estimate. On October 10, 1941, 23 days later, these lambs
averaged only 57 pounds. On October 28 they were placed on dry
feed and the following week two died and two others, too weak to
stand, were killed for worm load estimates. Worm load estimates
on lambs of this group were as follows:

Lamb No. 134. Weight on August 21, 1941, 70 pounds. Killed Sep-
tember 4. This lamb appeared to be the best of the lot but was not fat.

Worm load estimate as follows: 1,476 O. circumcincta (small stomach
worm) and H. contortus (eastern stomach worm); 1,500 Trichostrongyles.

Lamb No. 152, Weight on July 14, 1941, 76 pounds. Weight on No-
vember 4, 41 pounds. Worm load estimate as follows: 8,250 O. circumcincla
(small stomach worm), with no H. contortus (eastern stomach worm),
and 16,368 Trichostrongyles.

Lamb No. 104. Weight July 14, 1941, 64 pounds. Weight October 31,
37 pounds. Worm load estimate as follows: 17,600 O. circumcincta (small
stomach worm), 2,000 H. contortus (eastern stomach worm), 17,520 Tri-
chostrongyles (intestinal worms) and Bunostomum trigonocephalum (hook-
worm).

On August 7, 1941, 21 lambs weighing between 22 and 56
‘pounds and averaging 43.9 pounds were separated from their ewes
and placed on plot 1. They were started on 4 pound of wheat
and it was planned to have them on 1 pound each in about 10
days’ time. These lambs with ewes had been on all the ladino
clover plots and also on some irrigated grass plots belonging to the
Soils Department. At all times the feed was good, but lambs and

5 17, N Shaw, H. Muth, and L. Seghetti, Pulpy Kidney Disease in Oregon Lambs,
Ore. Expt. Sta. Bl 367, 1939,



Figure 3. One of the weakest lambs (note thinness and the lack of luster to the wool).

Figure 4. Two undersized lambs. Note condition of one on the dike.
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ewes did not do well. Some of the lambs scoured and the older ewes
became quite thin. The average weight of lambs 14 days later was
41.75 pounds. During the next 35 days, 2 died and 2 that were
about to die were killed. The average weight of those remaining was
44.8 pounds. Not counting those that died or were killed, 5 had lost
weight and 14 had gained during the entire period. None, however,
had gained enough to be free of clinical symptoms of parasitism.

On October 28 this group of lambs was placed on dry feed.
During the time they were on clover with ewes, 2 that were so
weak they were unable to stand were killed. After being removed
from the ewes and until October 29, 1941, 6 had died, and 2 too
weak to stand were killed.

Average weights of lambs during the years 1942, 1943, 1944,
1945, and 1946 were as follows:

July 7, 1942—58.37 pounds. The same lambs on second cutting
alfalfa hay and wheat since August 7, 1942, averaged 87.9 pounds on
September 16, 1942. ILambs and ewes in 1943 were divided into two
groups. One group of 16 ewes and 17 lambs received a 1:15 pheno-
thiazine and salt mixture, while the remaining 9 lambs used as con-
trols received only salt. The average weights of these two groups on
July 14, 1943, were 82.47 and 69.22 pounds.

Average weight August 1, 1944, for all lambs and ewes on
phenothiazine and salt mixture was 70.33 pounds. Average weight
of 1945 lambs on phenothiazine and salt mixture 1:10 on August
24, 1945, was 81.5 pounds.

Average weight of 1946 lambs on June 6, 1946, was 62 pounds.
These lambs had been on 1:10 mixture of phenothiazine and salt
since birth.

Worm load estimates. Observations on dead and destroyed
lambs in this group were as follows:

Lamb No. 150. Killed July 26, 1941. Weight, 10 pounds. This lamb
was one of twins, the last lambs to be dropped. Its weight on June 26 was
10 pounds and when killed the lamb was very weak and scouring. Worm
load estimate—6,720 O. circumcincta, 210 H. contortus, and 4,275 Tricho-
strongyles.

Lamb No. 118. Killed July 28, 1941. Weight, 20 pounds. Lamb thin
and weak, but not scouring. This lamb had weighed 50 pounds on July 14,
losing 30 pounds in 14 days. Worm estimate—8,970 O. ctrcumcincta, no
H. contortus, and only a few intestinal worms. In the stomach were many
nodules containing the protozoan Globidium gilruthi. 1t is possible that this
parasite was largely responsible for the rapid loss in this lamb’s weight.

Lamb No. 136. Killed September 6, 1941. Weight, 18 pounds. Weight
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on July 14, 37 pounds. Some scouring. Worm estimate—9,100 circum-
cincta and 17,480 Trichostrongyles.

Lamb No. 120. Killed September 17, 1941. Weight, 21 pounds. Weight
on July 14, 39 pounds. Worm estimate—6,560 O. circumcincta and 15,300
Trichostrongyles. This lamb had been treated with tetrachlorethylene three
times.

Lamb No. 123. Found dead in plot. Worm estimate not made. Lamb
not treated.

Eamb No. 143. Found dead in plot. Weight August 7, 1941, 37
pounds. Weight, September 28, 30 pounds. Worm estimate not made.
Lamb treated with 2% cc. of tetrachlorethylene.

Lamb No. 121. Killed October 22, 1941. Weight, 28 pounds. Weight
July 14, 52 pounds. Weight when separated from ewe and put on clover,
32 pounds. Worm load estimate—10,500 O. circumcincta and H. contortus,
40,500 Trichostrongyles.

Lamb No. 153. Down. Killed November 17, 1941. Weight not taken.
Weight July 14, 47 pounds. Weight October 21, 36 pounds. Worm load
estimate—4,960 O. circumcincta and 33,755 Trichostrongyles. No H. con-
tortus counted.

Lamb. No. 78. Killed September 22, 1942. Weight 101 pounds.
Worm load estimate—3,500 O. circumcincta and H. contortus, 23,500 in-
testinal worms.

Lamb No. 94. About dead September 16, 1942. Worm load estimate—
6,230 O. circumcincta, 6,720 H. contortus, 7,600 intestinal worms.

Lamb No. 80. Fat lamb. Weight July 7, 1942, 80 pounds. Weight
September 16, 1942, 103 pounds. Dressed carcass .weight, 60 pounds.
Worm load estimate—9,500 O. circumcincta, 500 H. contortus, 3,500 in-
testinal worms.

Three worm load estimates were made on eastern Oregon range lambs
that had been on irrigated plots 23 months and which were slaughtered
during the winter after a period of feeding on alfalfa and wheat. Womm
loads were light. For stomach worms only O. circumcincta, 833, 1,120, 886;
for intestinal worms, 271, 162, 228. Worm load estimates on the stomachs
of four eastern Oregon lambs killed March 3, 1943, were as follows:
1,903, 1,200, 705, and 666. Only 2 H. contortus were found. The carcasses
of these lambs were judged to be too large.

The worm load estimates on 1943 lambs on the 1:15 phenothiazine-
salt mixture were as follows:

Lamb No. 165. Killed July 15, 1943. Weight, 100 pounds. Worm
load estimate—2,272 O. circumcincta, 620 H. contortus, 2,000 intestinal
worms.

Worm load estimate on ewe on phenothiazine and salt mixture was
as follows: 12,595 O. circumcincta, 1,692 H. contortus, 1,375 intestinal
worms. This ewe was killed July 20 in a very thin condition but not
scouring.

Lamb No. 172. Killed August 30, 1943. Weight 105 pounds. Not on
phenothiazine and salt mixture,. Worm load estimate—2,846 O. circum-
cincta, 203 H. contorius, 368 intestinal worms.
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Worm load estimates on Department-raised lambs on mixture were
as follows:

Lamb No. 67. Killed January 2, 1943. Worm load estimate—533 O.
circumeincta, 123 H. contortus, 900 intestinal worms.

Lamb No. 72. Killed January 2, 1943. Worm load estimate—866 O.
circumcincta, 855 intestinal worms including hookworms.

Lamb No. 8. Killed January 2, 1943. Worm load estimate—390 O.
circumemncta, 195 H. contortus, 4,083 intestinal worms.

The foregoing lambs had been on hay and grain and were nearly a
year old.

Lambs of 1944 averaged 70 pounds August 1 and all were sold as fat
lambs except ewe lambs for replacement. All had been on phenothiazine
and salt mixture since birth. No worm loads were estimated in 1944.

Worm load estimates of 1945 lambs were as follows :

Lamb No. 352. Killed September 11, 1945. Weight 126 pounds. One
good testicle. Worm load estimate—240 O. circumcincta, 60 H. contortus,
no worms in intestine.

Lamb No. 384. Killed October 2, 1945. Weight not taken. Weight
on August 24, 1945, 81 pounds. Killed because of prolapse of rectum.
Worm load estimate—2,840 O. circumcincta, 825 H. contortus, 5265 intes-
tinal worms.

Worm load averages. The average worm load estimated in 14
stomachs was 7,856, while that for 13 small intestines was 14,091.
Little knowledge is available as to the minimum and maximum worm
loads that lambs can carry successfully under any and all conditions,
but apparently the loads carried by these lambs were many times
what one would expect to find in lambs that were being fattened
normally. : e

Species of worms found. The worms that were found are
discussed in order of their importance. :

Ostertagia circwmcincta or lesser stomach worm, sometimes
known as the western stomach worm, is a small hair-like worm, the
female of which is about # of an inch in length. This parasite
seemed to be present in greater numbers fairly early in the summer.
It has what is known as a direct life cycle. The eggs hatch in a
comparatively short time and the young worms reach the stage when
they are capable of infesting other animals in from 7 to 14 days.
They are taken in with the feed after migrating to the grass or clover
leaflets. One stage of the life of this parasite is passed in small
nodules in the walls of the fourth stomach. It reaches maturity
after three weeks to a month. The larvae have been known to
remain alive on the grass for as long as two yvears, but under Oregon
conditions probably will live about ten months.

The next in importance are the small worms found in the small



YFigure 5. Undersized lambs at their best.

Figure 6. Undersized lambs. Note cvidences of scouring. °
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intestine, These worms are Trichostrongyles. The species found
in the animals on these experiments were not identified. At least
three different species, however, have been identified in Oregon
sheep. This worm is not as large as the small stomach worm, but
has a very similar life cycle, apparently taking longer to develop than
the Ostertagia circumcincta. One stage of this worm is passed in
the walls of the small intestine, where it is said by Monnig? to cause
desquamation. The worm load with this parasite seemed to increase
as summer lengthened. This worm is sometimes known as the
“bankrupt worm,

Strongylozdes papdlosa was present to a limited extent and was
counted in with other worms in estimated intestinal worm loads.

Haemonchus contortus, the so-called eastern stomach worm or
large stomach worm, was more common in these experimental lambs
than in any other lambs studied by members of this department. It
was believed that this parasite was introduced to departmental pas-
tures with animals that had come in contact with ram lambs that had
been on the show circuit. In at least one lamb the worm load with
this parasite was quite heavy. The life cycle of this worm is similar
to that of the first parasite described. This worm, however, is much
larger than the others and when alive has a peculiar barber-pole
appearance.

The hookworm (Bunostomum trigonocephalum) was present to
a very limited extent, being found only in two or three lambs in very
small numbers. This worm is the largest nematode that we find in
the small intestines of sheep in this state.

Nematodirus filicollis was present in some of the lambs exam-
ined later in the summer, but at no time did it appear in any great
numbers. This worm lays an egg that is quite easily distinguished
from the eggs of all other worms that we find in sheep.

Observations on other parts of the digestive tract resulted in
the finding of Chabertia ovina in the large colon, and Trichuris ovis,
or the whipworm, in the cecum or the so-called blind gut, but at no
time were these worms present in sufficient numbers to cause any
damage. Monezia sp., or tapeworm, did not appear to be present in
any of the lambs examined. This was hard to explain because this
parasite is very common in Oregon sheep.

Lungworms, Dictyocaulus filaria, were found in a few of the
lambs examined, but only in small numbers.

Careful examination for Fasciola hepatica, or the common liver
fluke, failed to reveal any of these parasites in any of the animals

*H. O. Monnig, Veterma,ry Helminthology and Entomology, Bailliere, Tindall and Cox,
London, p. 189, 1934 )
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examined. In lambs fattened on ladino clover pastures by the Ani-
mal Husbandry Department in 1940, however, this parasite caused
the condemnation of practically 100 per cent of the livers. The
water for pastures used in these studies was obtained from the same
creek as that used by the Animal Husbandry Department pastures.
The water used on the clover pastures of the Animal Husbandry De-
partment, however, ran through pastures used by the cattle of the
Department of Dairy Husbandry, and animals examined from that
department previously had shown them to be infested with this
parasite.

;

Symptoms produced in experimental lambs. The most
_ noticeable symptom observed was the loss of weight. Lambs also
lost their bloom, the wool having a dry appearance. Scouring, which
was a common symptom, did not develop in all animals, but was
common enough to indicate that something was seriously wrong with
most of the lambs. Those that were extremely thin developed an
unusual thirst and would stand by the watering troughs for long
periods of time, drinking small amounts of water. Along with the
scouring, the fly problem developed and was responsible for the
death of at least one animal. No cases of bloat were observed.

DISCUSSION

It is difficult to understand just why there was such a great dif-
ference in the way the pastures were browsed. At first, the sheep
showed a very definite preference for the grasses growing on the
dikes used to retain the water on the plots. These dikes were covered
with grasses, but carried no ladino clover. In some areas in the pas-
tures it was clearly evident that the lambs were eating the tops of
the clover. In other places it was apparent that the clover was not
being used. In one plot the clover was browsed until it was almost
completely killed. Though it was believed that there was some very
definite reason for this, neither soil nor farm crops specialists could
offer any explanation. Examination of clover leaflets revealed the
presence of some worm larvae, but whether these were free-living
nematode larvae or parasitic nematode larvae was not determined.
It was believed that there was some carry-over of the pasture parasite
load from 1940 to 1941. This, however, was not indicated by early
infestations of worms in the lambs,

There was some difficulty in maintaining the clover. In 1942
almost no clover could be found in the middle plot. No explanation
can be made for this fact; from the amount of use one would expect
the clover to last longer than two seasons.
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Taylor® has shown that average pastures will contain sufhcient
worm larvae on the grasses so that the average sheep will obtain as
many as 200 larvae per pound of grass. Heavily infested pastures
contain as many as 2,500 larvae per pound of grass. It was not
determined just how much grass each lamb would eat per day.

These pastures might have given better results if the supplement
used had been a good quality of chopped alfalfa hay rather than
wheat or barley. It was noted that the lambs had to learn to use
wheat, and, of course, might not have utilized chopped alfalfa hay
at all.

It is quite possible that the susceptibility of these lambs was
increased by the lack of use of the clover. Fraser* has shown that
infestation with Ostertagia, Haemonchus, and Trichostrongyles was
20, 40, and 3 times as heavy, respectively, in ill-fed lambs as it was
in well-fed lambs. Taylor® has observed that wet ground and long
herbage are more conducive to the development of parasites than
short herbage. This has been contrary to our observations, but
might be true as far as clover is concerned. The clover leaflets per-
haps furnish some shelter for larval parasites that would not be pro-
vided by the short blades of grass.

The number of lambs involved in these experiments was not as
large as desirable, but the pastures available for use would not have

supported any larger number of animals. It is also quite possible
that lambs free from parasites would have made proper gains if al-
lowed to use the pastures before they were contaminated with drop-
pings from other sheep. It was believed that the lambs used in this
experiment should have developed some degree of immunity. Tay-
lor® has shown that gradually acquired infestation leads to fairly
well-established immunity after four months. This immunity, ac-
cording to him, is not so powerful for the species of worms that
seem to cause most of the trouble in the lambs in these experiments.
Since these lambs were placed on infested pastures early in life, it
was thought that they would gradually be infested. It is also pos-
sible that close confinement to small acreages was responsible for an
overload of parasites. It is planned that lambs to be used in this
work next year will be obtained from worm-free sources or sources
comparatively free from the parasites involved. Some of these lambs

3E. L. Taylor, ‘“Teehnique for the Estimation of Pasture Infestation by Strongyloid
Larvae,” Parasttology 31, pp. 473-478, 1939.

4A. H. H. Fraser, W. Thomson, D. Robertson, and W. George, “Nutritional Condition
of Lambs and Their Susceptibility to Artificial Insemination,” The Feterinary Journal 95,
No. 10, pp. 406-412, 1939.

SE. L. Taylor, ‘“The Epidemiology of Parasitic Gastritis in Sheep,” Journal of Agricul-
tural Science 24, Part 2, pp. 192-208, 1934.

g, L. Taylor erld Experiments on the Immunity of Lambs to Parasitic Gastritis
Cyaused by a Mixed Infection of Trichostrongylid Nematodes,” Journal of Helmmtholog3 12,
No. 3, 143-164, 1934.



Figure 7. One of the lambs weighing more than 55 pounds at the start. Note height
of clover.

Figure 8. Appearances of livers condemned by packing plant as parasitic (immature
liver fluke).
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may have been underweight at the start, as a result of lack of milk
production by their ewes. The difference in size of lambs was not
explained by the difference in lambing times. Some of the ldter
lambs apparently obtained more milk, made faster gains and weighed
more than some of the earlier lambs. This could be avoided in the
future by culling ewes according to the amount of milk produced.
Age in case of some of the older ewes was doubtless responsible for
some of the smaller lambs. Another reason for a great difference in
size of lambs involved was that many were twin lambs.

The worms responsible for most of the trouble were those that
are very commonly found in Oregon, and the observations made
on the lambs on these pastures compare favorably with observations
made on lambs throughout the Willamette Valley. In most cases
where losses have been reported in Tuly, the O. circumcincta has been
apparently responsible. This particular worm seemed to increase in
numbers in the experimental lambs before the Trichostrongyles that
were found in the intestine. This can no doubt be explained by their
life histories.

An effort was made to keep the methods used in these experi-
ments as practical as possible and comparable with the methods that
might be employed by the small-flock owner. It is realized that the
area of land involved would not equal that of the average farm
owner in the valley, but it has been observed on privately owned,
irrigated plots that in a great many cases only a small amount of land
actually was used in the beginning. It is possible, also, that too many
animals were used in accordance with the amount of land involved,
but this does not seem true according to the amount of forage pro-
duced, since the lambs at no time were able to consume all of the
available clover. Closer studies of the pathology produced in the
lambs should have been made. It is entirely possible that blood
studies would have indicated when the worm load was reaching a
maximum. More time should also have been spent in studying the
clover leaflets for the presence of larval worms. A different method
of determining pasture infestation could have been used.

Treatment did not seem to give results, which was.not at all
surprising. The lambs were thin, some were very weak; and it was
realized that a-maximum dose of any worm remedy might have in-
creased the losses. The smaller doses used had no apparent effect.
It is difficult to believe that any remedy, regardless of its efficiency,
would overcome the effects of the parasites in these lambs. In many
instances their body weight was less than half of what it should
have been, and even with a remedy 100 per cent effective it seems
hardly possible that they would make the necessary gains. If the
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lambs had been treated before clinical symptoms had developed, the
results might have been entirely different.

While the evidence indicates that phenothiazine and salt mixtures
will take care of the parasite problem in lambs on irrigated pastures,
it is by no means conclusive. Lamb crops given the mixture did not
scour and gained better than those without, but conditions were not
always comparable. The pastures changed in character, the lambs
were from different ewes, from different sires, and born at different
times. Although all animals were presumed to eat a necessary
amount of the mixture, this was not proved. It is clearly evident
that worm loads were not eliminated. Apparently worm loads on
the pastures remained fairly low, but persistent. Even Haemonchus
contortus, a2 worm not common in the Willamette Valley, was not
eliminated by the use of the medicated salt.

Figure 9. Appearance of lambs at the end of feeding period.



