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INTROIUCTION

The problem of reproductive difficulties with both the male and
the female dovine has long been one of concern to many dairymen, With
the advent of the proved sire and the artificial insemination programs,
the average age of sires used in dairy cattle bdreeding is constantly
increasing, In one dairy herd improvemeat association in Michigan ia
1943, the sathor found that twenty-five pe cent of the sires became im-
potent, In some cases it was dne to the sire losing his 1ibido, in
other cages 1t was due to the low motility and fertility of the sperm,

All the problems of sterility are mot confined to the males. In
1940 Baltzer (13) reported that over a five year period in Michigan seven
per cent of the cows on test in dairy herd improvement association work
were removed dne to sterility.

The use of ascorbic acid by subcutaneous injection as a cure for
bovine sterility was reported by Phillips amd co-workers (5), (14), (24),
(268). Additional evidence that ascorbic acid alded dreeding performence
in livestock was reported by Davis and Cole (3) im their work with horses.
The work of Bortree, Euffman and Mncan in 194 (15), (16) showed that
the synthesis of vitamin C in dairy cows and bulls could de stimlated By
orally administering chlorobutonal, 8ince that time Inndgquist and Phillips
(31) have also reported the positive effect of increasing blood plasma
ascorbic acid values by feeding chlorobutonmal, In view of the relationship
of ascorbic acid metabolism to reproductive efficiency, it seemed advisgadble
to study the effect of chlorobutonal administration to sterile cows and

balls.



REVIEW OF LITIRATURE

The prodlem of reproduction in dairy cattle divides itself natu-
rally into two fields of study, mamely: (a) that of the males and, (b)
that of the femmles. Jones and co-workers (43) emmerate the reasons
for poor reprodiction in males and females, namely, inadequate mtrition:;
poor menagement practices; disease conditions; inheritance of lew
fertility factors; amnd disturbances of the eandocrine gland system which
in tura is affected by mutrition, heredity and disease,

The literature pertaining to 1ibido and semen quality in the male
and failure to oonceive in the female will de reviewed.

Reprodnction in Males

Reproductive failure in the male is due either to a lack of 1libide

or infertility of the speram.
Lidide

The problem of improving the libido of sires is rarely mentioned
in the studies of sterility in the male bovine.

Natrition factors

Phillips (5) in his studies with sterile bulls observed that their
sex drive improved with an increase ia the ¥ o0od plasma ascordic acid
values,

Loptev (83) reported that greean feeds are valuable in stimlating
sex drive, The feeding of greea grass, or grass silage, or 4,7 pounds of
beet fodder per 100 pounds of body weight stimlated the sex drive within
about 15 days.
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More recently Albrecht (73) reported a2 morked difference in the
1ibido of rabdits fed two kinds of lespedeza, Mele rabbits fed for three
wecks on lespedeza hay grown on soil fertilized with phosphorus refused
to mate with does in estrum, Those fed lespedeza hay grown on soil fo;--
tilizsed with both lime and phosphorus contimued to bde sexmally excited
by does in estrum, Males on the hay from phosphorus treated soils re-
tarned t0 normalcy when fed hay grown on soil treated with both calcium
and lime,

Vitamin E did not play a role in improving the 1idido of twenty
sires fed wheat germ oil as repor ted by Selisbury (88), He stated that
the service time was the same as the control group which was 104 seconds
per ejaculate,

Timin and Perelnrié,n (85) reported improvement in the 1ibido of
bulls fed 800 to 1000 grams of wheat germ per dull per day,

Boyer and co-workers (51) revorted that rats on a menganese de-
ficient diet lacked sex interest, Roberts and Dawson (49) found that the
feeding of arsenic solution to rebbits decreased 1ibide consideradly,
Only 4 per cent lacked 1ibido in the control group, while 39 per cent in

the experimental group lacked sex desire.

Hormones

Moore (27) stated that one important function of the hormones se-
creted by the testis is that of regulating the bdehavioristic reaction of
the male as evidenced by sex drive., He also mentioned that the pituitary
gland is the master reculatory organ, Turner (46) stated "that low thyreid
activity could cause bulls to became sluggish in mating." He reported a

marked improvement ia 1libido of bulls fed thyro-proteim (thyroid active
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casein) for a few days, This worker also pointed out that the effect of
the thyroid feeding may bde indirect since the thyroid gland influences
the pitaitary gland.

The importance of the thyroid in maintaining the 1libido of sires
has also been reported by Peterson and associates (43) and Spielman and
co-workers (94)., There was complete inhibition of 1ibido in thyroidec-
tomized males. These investigations and that of Turaer definitely indi-
cate that when the thyroid of the male has become temporarily or permanently
non-functional, one can expect the absence of 1ibido. Turmer stated, "that
this is due to a lowered metabolic rate.”

Stone reported (18) that castrated rats which had lost 211 power
of 1libido were rejuvinated by subcutaneous injections of the male gex
hormone in the form of testosterons propionate.

Libido has no relationship to conception rates according to Donham
and co-workers (28) and (89). In 105 matings using bulls 75 were recorded
as prompt. These resulted in 40 per cent pregnancies. The thirty services

that were reported slow resulted in 50 per cent pregnancies.

Exercise

Kelley (80)found that with slow bulls exercise greatly diminished
the time of service,

It is evident from this review of 1li terature that there is a need

for more information eoncerning the factors affecting libido in the male.

Factors Affecting Quality of Semen

The quality of semen produced will determine to & large extent the

breeding efficiency of the sire. Many factors play an important role inm
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affecting the quantity and quality of the semen produced.

Age of sires
Yhether the age of the sire has any bearing on the quality of the

semen and the rapidity of service, has received some study during recent
years, XEvidence that older bulls can stand heavier service was reported
by Phillips (5) in which he concluded that junior yearling bulls can
eagily be over-used cansing them to prodnce low quality semen, He
recommended one service every seven to ten days for a bull of this age,
With older sires Phillips sugzested one service every fourth day in order
to maintain a high quality of sample, Heider and co-workers (4) using
data from 8,919 gervices report that the service per conception for bulls
of all ages was 2,67; bulls 7 to 10 years of age required 3.14 services
per conception, while bulls under 5 years of age 1.52 gervices per concep-
tion, Bowling and associates (1) in stadying breeding records over 2
period of 18 years found that bulls thirteen years of age or over were
significantly less sure dbreeders than bulls six ysars of age, Their tabu~

lated data are as follows:

Age of Sire Services Per Conception
1 - 2 years 1,50
4 « 5 years 1,56
7 = 8 years 2,08
10 = 11 years 2,10
14 =« 15 years 2,78

On the other hend Baker and associates (2) from studies with range
beef bulls reported that the age of bulls did not have a significant effect
on the calf crop. No report was made on the mumber of services per concep-
tion, It is possible that the results might have paralleled those for dairy

cattle,



Lethal factors

It is apparent that lethal fectors can reflect themselves in the
breeding of females according to work done with cattle by Mead et al. (8)

wvho reported that ¢wo forms of sterility are sex-limited.

Seasgson and climate

Daring the past four years several rather comprehensive reports
have been made on the effect of season and clim=te on the semen of sires,
Two of the reports that support the theory that the best semen is produced
in the spring and the poorest in the late summer come from states in the
sane latitude. Phillips et al. (82) reported that total sperm produced
was highest in spring and lowest in the fall., In the examination of the
results of 1,135 metings they found that the highest percentage of fertile
matings occurred in April with 59,6 per cent and the lowest was in August
with 40,8 par cent. Storage life of the semen in the summer time was 102,7
hours, that in the winter time 126.7 hours. Other months showed 1ittle
seagsonal effect on the survival in storage, IErd and co-woarkers (11) as a
result of a study of 879 ejaculates produced by nine bulls over a period'
of one year expressed the belief that temx;rature changes are at least
partially responsible for the differences in the semen quelity, Their
studies confirmed those of Phillips et al, (82) who found that semen of
consistently inferior quality was produced during July, August and September,
while semen of superior quality wes prodnced in April, Mey and June, Season
of the year also appeared to influence the percentage of abnormal spermatogoa.
The mumbdber of abnormal spermatozoa was 25 per cent greater during July,

August and September than for the next highest mon th of the year. Similar
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results were repor ted by Swanson and Herman (91). They concurred with
previous workers in that the highest number of abnormel sperm was in
summer., Their work is of interest in that young bulls were not affected
as mch by season as were older dbulls, Swanson and Herman also found
that the pH of semen was significantly lower in the summer than in the
f2ll, These workers concluded that spermetogensis in dairy bulls is not
greatly affected by season,

Salistury (10), and VWeatherby and sssociates (58) did not find a
great variation in semen quality because of season of year, Anderson (75)
reporting on semen studies in England found that poorest semen production
was in Moy, June and July. This is exactly contradictory to the findings

or this continent,

Frequency of use

The quality of the semen of many sires has probably bdeen lowered
consideradbly by too frequent service, Weatherby and associates (58) found
the collection of ejaculates once a day for 57 days from a two year old
Guernsey bull, that the concentration of the sperm changed considerabdly
and that the average longevity was only four days. When changed to one
ejaculate once a week the volume increased from 2,6 to 4.1 cc and the

longevity to 12 days.

Exercise

Bartlett and Perry (72) repcrted that bulls exercised for ome hour
~at two and one-fourth miles per hour resulted in incx:easing the volume of
semen by 51 per cent, Kelley (80) found that exercising bulls at a speed

of two and one-h2lf miles per hour improved motility from a range of 5 to

45 per cent to 60 to 100 per cent, Life of the sperm was 3 to 24 hours
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for bulls with no exercise compered to 22 to 39 hours for those with

exercise,

Ration and Semen Quelity

Vitamin C

Phillips and associates (14) reported that bulls having a low
ascorbic acid value for semen (two mg. per cent or less) were brought back
to normalcy in a large mejority of cases in five weeks' time by the sub-
cutaneous injection of vitamin C, Phillips also pointed out that semen
ascorbic acid velues above eight mg, per cent were toxic and the quality of
the semen may be as poor as when ascorbic acid values are low.

Just how vitamin C improves the quality of semen is not definitely
known, Several theories have been advanced, Berg (32) and co-workers
found that the ascorbic acid is concentrated in the seminal vesicle. Thus
one might assume that the spermatozoa are kept viable after spermatogenesis
is completed by the agcorbic acid in the seminal vesicles until they are
ejacnlated,

It 1s generally conceded that young sires have a higher quality of
semen than older bulls, This phase of the problem was reviewed earlier by
Heider (4) and Bowling (1), A possible logical explanation of thehigher
quality of the semen of young bulls is given in the work of Bigkind and Glick
(34) who found that in bovine testicles the vitamin C reaches a maximum con-
centration soon after birth,

Di Cio and Schteingert (45) using two to four months old white rats
found a favorable effect of vitamin C on the development and function of the

gonads. The injection of 50 mg, of ascorbic acid and 25 rat units of gonada-



tropic Sonmoc per day for a period of twenty to thirty days resulted in
twice ﬂio average penis weight than when the hormones were used alene. The
testis increased in size at the same rate as the penis, The weights of the

testis for the four d&ifferent groups were as follows:

Group ¥t. in gms. of testis
1, YNormal 0,361
2. Ascorbic acid alone 0.37?
3. Gonadatropic alene 0.672
4, Ascordic acid - gonadatropic 1,150

Simmltanecusly with the report of Di Cie and co-workers, kb and
Andrews (44) reported the effect of injecting 22850 rat units of gonadatropic
hormone into a bull, There was a decrease of 42 to 67 per cent in the venous
bdlood plasma ascorbic acid values during the first twenty-four hour period.
About two weeks were required for the plasma ascorbdic acid values to retura
to normal following the injection, Almquist and Andrews (42), however, in
experiments where the simul taneously injected 50 mg. of ascorbic acid and
25 rat units of the gomadatropic hormone in 24 dsy old rats for four days
and in 70 day o0ld4 rats for 20 days produced no greater testis weight than 25
units of the hormone alene, They concluded that there would de no effect on
rats over 50 days of age sirce they produce complete sperm2tozoa and are
sexmally mature at that age.

Reid and Sykes (64) werking with guinea pigs obdtained the same results
with the males, as Almquist and Andrews did with male rats, They reported no
amgunentation in testis weight when 80 mg. of ascorbic acid was added to the
basal diet of rats that had received injections of the gonadatropic hormone
at the dosage of either 50 or 100 rat units,

Vitamin C may indirectly affect semen production by affectiag the

plane of mutrition, McHenry (99) and co-workers working with guineaypigs dis-
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covered that on vitamin C deficlent diets, appetite disappeared and even-
tually death occurred, They found that appetite could bde maintained with

as 1ittle as one-tenth of a milligram of ascorbic acid per guinea pig.

Some factors influencimg vitamin C synthesis

The value of munlight and vitamin C synthesis was noted by Umzva
(237). He believed that solar radiation stimulated the organic synthesis
of ascordic acid in man and animals, The work of King and associates (100),
(101), (102) with rats showed that the feeding of several compounds stim-
lated the synthesis of ascordic acid, The feeding of carveone, chlorobutanol
a lipid fraction from alfalfa, and many other compounds with a low ascorbdic
20id diet increased urinary excretion of this vitamin, Bortree et al. (15)
showed that the feeding of chlorobutanol to cattle resulted in a marked in-
crease ia plasma ascorbic acid. Recently Linquist and Phillips (351) have
shown that succinylsulfathiasole fed at the rate of 2.0 gn, per day to new
born ocalves raised the dleod plasma ascordic acid values considerably &uring
the first week, Succinylsulfathiaszole when fed at the rate of 15 gms. daily
to cattle increased blood plasma ascordic acid values similar to chloredutanel,

Chlorobutanol has a phenol co-efficient and could retard the develop-
sent of bacteria in the rumen, Linguist sud Phillips (96), however, showed
that it had no injurious effect on the synthesis of thiamine, ridboflavin, niacin
and pantothenic acid when fed at a level of 5 gn, per thousand pounds of live-
welght for 160 days.

Inter-relationship of vitanin C and other vitamins

It has long bYeen known that there is definite vitamin inter-relationship

in various animals, Sure and co-workers (39) using rats concluded that one
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aviteminosis produced on a diet satisfactory in every respect leads to the
exhanstion of reserves of other vitamins, Their report on individual and
mltiple vitamin relationships to ascorbic acid was as follows!

1, Vitamin B deficiency caused a decrease of vitamin C in

various tissues as heart - 35 per cent; kidney - 23
per cent; liver = 19 per cent and thyms = 27.8 per
cent,

2. Vitamin A deficlency decreased vitamin C content of
heart = 20 per cent; kidney - 27,2 per cent and thyms -
24.1 per cent,

3., Vitamin Bg deficlency - no noteworthy change in vitamin
C in tissues or endocrines,

4, Multiple depletions results in & vitamin C loss of -

26.6 per cent in the kidneys;
45,0 per cent in the liver:

19,2 per cent in the thyms;
12.4 per cent in the adrenals;
25.8 per cent in the pituitaries:
15,2 per cent in the thyroids.

Kimble and Gordon (98) reported that the administration of ridoflavin
and vitamin A failed in some cases to improve the plasma vitamin values and
the biophotometer perforsince. While these values were improved by the
administration of ascorbic acid, according to Belasco and Murlin (33), the
use of either vitamin A or C as a supplement reduced the hypermetabolism
associated with hyperthyroidism, They stated that the reduced hypermetabo-
lism was associated with an increased respiratory rate of the liver and the

kidney corticel tissue,



Phillips and co-workers (38) (5) (14) showed that blood plasma
ascorbic acid declines with the development of vitamin A deficiency., Twenty
cabic centimeters of cod liver oil per day was required to maintain normal
ascorbic values in Guernsey bulls,

Satton et al. (35) fed young ull calves on a low vitamin A ration
to one year of age, The postmortem findings were as follows: degeneration
of the germinal epithelium of the testis, absence of spermatozoe in the
epididymis, and an accumulation of fluid in the cleft between the anterior
and posterior lobe of the pituitary gland, Wolback and Bessey (20) were
of the opinion that the atrophy of the seminiferous tubules in vitamin A
deficiency as in other epthelial organs spares the undifferentiated cells
and hence recovery is possible with replacement therapy. Sutton (36) work-
ing with white rats found that a restriction of vitemin A camsed a marked
decrease in the blood vitamin C, Erb and associates (92) reported that a
bull fed a low vitamin A ration for four months went blind, had staggers,
and gastro-intestinal Adisturdbances, By using testicular bdiopsy they found
severe degeneration of the seminiferous tubules and nearly complete dis-
appearance of sperm from the lumena of the tubules, Feeding of 60,000 to
150,000 international units of vitamin A per &y resulted in recovery within
two to five months., Just before semen production ended, the mumber of ab-
normal sperm was four times that of a healthy bull,

Guilbert (95) in his review of studies of mutritionsl reproductive
failures also mentioned testicular degeneration dne to vitamin A deficiency.
Phillips (68) reported that cellular sloughing is noted in vitamin A
deficiency but spermatogenesis contimes, The condi tion conld also be re-
paired after 60 to 290 days of vitamin A administation,

More recently Moore and Cotter (97) in a well controlled experiment



with young bulls seven to four teen months of age and with older sires
studied the effect of vitamin A intake on plasma ascorbic acid values,

They concluded that only in extreme vitamin A deficiencies would there be
a decrease in the amount of vitamin C excreted per day or a depression in
the blood plasma values, They predicted that extremely high levels of
vitamin A intake might stimlate vitamin C synthesis., They further stated
that it remains to be shown that low carotene intakes of animals fed normal
winter farm rations affects vitamin C synthesis or results in bdreeding

deficiencies of sires,

Vitamin X

That vitamin ¥ has no value in improving semen quality has been re-
ported by Oullickson and co-workers (87), They fed seven males on a ration
devoid of vitamin E and found that growth, physical and sexmal development
were normal in every respect, In the work of Salisbtury (88) sires fed
vitamin ¥ in addition to the normal ration failed to show an increase in
the volume of semen, sperm concentration or motility of the sperm,

Timin and Perelurian (85) on the contrary reported decidedly favorabdle
results from the feeding of vitamin l’, in the form of wheat germ concentrate.
These workers in comparing five bulls fed the concentrate to five bulls fed
the basel ration reported a 31,56 per cent increase in spermatosoa volume,
63.0 per cent increase in sperm viability and a 32 per cent increase in
sperm concentration in favor of the wheat germ, The beneficial effects were
noted 25 to XM days after feeding started. They recommend 800 to 1000 gms.

per bhull per day,

Amino acids

Thether dietary protein haes been a factor in producing high quality



semen has been under investigation for some time., In studying sterility
problems Cunninghem and Hopkirk (22) found that feeds which were too high
in protein content brought on sterility, Using rats, the feeding of pro-
tein diets of 65 to 82 per cent and those containing 15 to 18 per cent
protein from maise and gelatin ceaused sterility, which was associated
with a degeneration of the testis, These results were believed to be due
to an amino acid deficiency. Webster (23) reported a high evidence of
sterility and abnormal spermetozoa when the crude protein of the grass
was as high as 35 per cent on a dry matter basis.

Holt and co-workers (50) working with humans found that a diet
deficient in arginine over a ten day period camsed 2 reduction in the
momber of spermatozoa to one-tenth of the normal values, Apparently atrophy
of the spermatogenic tissue took place, A definite standard for a l;o,tion
for breeding bulls has been worked out by Pankevic (74), He stated that a
sire should get 411 gms, of digestible protein for each 500 kgs, of body
weight;: furthermore the feeding of the animal at the rate of 162 gms, of
pro tein per mating should keep the bull in good breeding condition, The use
of proteins of animal origin in the ration of sires was made by Leptev (83)
and Smernov-Ugrjunov and Laptev (21), The use of blood meal and skimmed
milk caused a makred improvement in the sperm concentration, These feeds
spparently influenced spermatogenesis since a noticeable effect took place
in 17 to 37 days. Concentrates of plant origin rated next to the two pro-
teins of animal origin., They mentioned that green grass alone cansed a de-
crease in the amrunt of the sjaculate,

Dairymen in many regions have turned to alfz1fa as the sole source
of hay, This legume is low in sulpmr containing amino acids. Jones and

associates (48) using two groups of bull calves starting at 5§ to 7 months of



age and contiming to 32 to 41 months of sge compared a ration of alfalfa
hay, salt and disodium phosphate, to one of alfalfa hay, salt, disodium
phospha te and a grain mixtare of skimmilk powder and oat groats, In com-
paring the initial motility of the semen of the two groups it was found
that the alfalfa hay group had only 52 per cent of the semen score ex-
cellent, compared to 72 per cent for the supplemented hay group, Both
groups of bnlli. however, were fertile, The bulls fed hay alone required
only 1.27 services per conception compared to 1.54 for bulls of the supple-
mnented group, The Jersey tulls prodiced 3.75 ec of semen per ejaculate
compared to 6.39 for the Holstein bulls.

Gailbert (95) stated that whem feed restriction takes place which
retards growth in the young or weight loss in adults, testicular atrophy

may occur in the male.

Minerals

Lardy and associates (52) fed a group of bull calves to 18 months
of age on a grain ration containing only 28 parts per million of manganese.
The semen produced was not as high in gquality as that of the ration high in
this element. They mentioned, however, .that most farm rations are higher
th manganese then the one they fed, Johnsen (47) hag shown that with pigs
reproduction was not successful with one-half part per million of manganese,
Sapplementing the ration to dring the manganese content to six parts per
million droaght back normal reproduection,

Boyer and associates (51) in investigating the effect of manganese
deficient diets in the rat @ ncluded that it did not reult in a lowered
ascordic acid content ef the various tissues., However, the rats on the

deficieat diets showed complete lack of spermatids and spermatoszoa. The
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mclear division was decreased or absent reslting in a decrease ia the
sizse of the individnal tubules. The lumen of the tubules was filled with
degenerating cells instead of spermatoszos. »mou workers also noted that
ascorbic acid feeding had no growth stimulating powers when added to low
manganese diets.

That iron is present in spermatozoa was reported bty Zittle and
Zitin (29). They reported that the non-hemin iron of bull spermatosoa was
estimated at sixty per cent of the total iron,

In an extensive study using three thousand raddits Roberts and
Dawson (49) found that arsenic fed in the form of Towlers solution had in-
Jurious effects on the reproductive system. The treated males prodaced
less semen and had fewer spermi however, there was no difference in the
motility of the sperm, There were alse fewer young in the litters sired dy
the treated males.

The sulphur conteat of sperm is quite high and varies from 1.5 to 1,8

per cemt according to Zittle and 0'dell (77),

Hormones and gemen quality

Neany investigators have mentioned the fact that the pituitary gland
plays an importent role in reproduction, Phillips (14) stated that this
gland plays a role in normal reproduction in the boevine, Walton and co-
workers (25) and Phillips (68) found that spermatogenesis dependent upon
nermal functioning of the anterior pituitary, In fact the removal of the
gland cased spermetogenesis to cease.

That the thyroid has no effect on the quality of the sperm has deen
effectively demonstrated by Peterson and others (43) and Spielman and

associates (94). 1In both remorts it was stated that normal reproduction



took plece from the semen of thyroidectomized males at four months of age,
The gonads developed normally and there was no deleterious effect on the
volume of semen, longevity end fertilizing ability of the esverms, It was
also found that the blood plasma ascordbic acid values were normal,

Drill (64) found that in hyperthyroidism there is an increased re-

quirement for vitamin C,

Characteristics and preservation of spermatozoa

Morphology
The relation of the morphology of the sperm to fertility has been

stadied by Swanson and Herman (12), They found that colled tails and
pyriform heads did not reduce fertility up to 3 per cent of the total
volume of sperms, Salisbury and associates (60) (81) showed that the
methods of cooling influences the morphology of the sperm. ‘These workers
found that in order to avoid injuring the vitality of the sperm that it
was necessary to cool semen by reducing the temperature at a rate of 5° C.
every 10 mimtes to a storage temperature of 5° C,

They also report that the rate of warming to bring back motility
should be rapid, In fact, thirty degrees per mimite was not harmful, Mur-
thermore, Salisbury and Mercier (90) found that to determine accurately the
mumber of morphologically abnormal sperm that only 100 needed to be counted
on a slide,

Ely and associates (70) revorted that a large number of abnormal
sperms in semen is an indication of low quality as judged by oxygen con-
sumption, Beck et al, (65) devised a method to quickly evaluate semen low
in oxygen consumption.

Studies by Dougherty and Ewelt (78) found that there was very little
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ocorrelation bdetween the abnormal forms and the fertilizing ability ef
bulls, They found that crooked tails were the primciple type of ab-
normality, Lasley and Bogart (71) im making a careful study of the
location of the bending of the tail found the bending was at the posi-

tion of the protoplasmic d&roplet on the posterior region of the midpiece,

Alr and sunlight

Both MacLeod (79) and Letard (67) pointed to the fact that semen
cannot be exposed to air and minlight very long without killing the sperm,
Acosme and associates (9) working with rams in high altitades concluded
that the altitade does not affect the spermatozoa ut probably has seme

detrimental effect on the reprodnctive system.

pH and sperm concentration of semen

Salisbury (59) commented on the fact that the hydrogen ien comcen-
trate is of some value for estimating the quality of semen, He stated
that the pH of the semen ranges froam 6,0 to 7.2 with a mean of 6.5, Davis
" and Williams (56) reported pE values for ejaculates taken in succession,

The first, second and third ejaculates had pH values of 6,85, 7,23, and 7,21,
respectively.

Salistury (59) stated that the mumber of sperm usually varies from
300,000 to 1,700,000 per cudbic m.m, and that good quality semen should have
600,000 or more sperms per cubic m.m, Davig and Williams (56) reported
concentrations of 828,000 per cubie m.m, for the first ejaculate, 635,000
for the second and 337,000 for the third, Salishury and Davis and Williame
used the hemo~cytometer for sperm counts, Schaffner and Andrews (62) de-
veloped a method of counting spemm using hematocrit tubes since in using
the hemo-cytometer one cat of nine samples varied in count as much as twenty
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per ecent, They obtained more unifarm results with their method and gave

an average count of bovine semen as 950,000 sperms per cubic mm,

Storage of semen

Semen oan bde stored either with diluter or undiluted, Underbjerg
and Davis (57) found that the motility of diluted and undiluted semen was
mintained for 200 hours, Yurthermore they reported that the egg yolk
salts of diluters had 1ittle effect on the fecundity of stered samples.

Most investigators are in agreement on the temperature to use for
storing semen, Iavis and co-workers (66) found that 35° ¥, gave a better
sterage record than temperatures of 40° or above. Salistury (59) found
in his work that the best storage temperature was 8° ¢, which is close to

the temperature recommended by Davig and his associates.

Standard of semen gquality

Several workers have attempted to establish standerds to use in
estimating the quality of semen which is satisfactory for normal conception
values, Syanson and Herman (93) using 23 sires reported that semen to bde
of good quality should have a progessive motility of 45 per cemt or more,

Lasley (69) corrleated the motility smd fertility of bdull sperm, In
samples with less then 40 per cent motility the fertility was 54 per cent
compered to 69.4 per cent when the motility was 61 to 70 per cent. In com-
paring the quali ty of semen of the first and second ejaculates, Davig and
WMllisms (56) found that the first ejaculate required 1,33 gervices per econ-
ception and the second ejaculate 1.25 services,

Ano ther standard of motility for age can be taken from the work of
‘Davis and co-workers (66), Their remlts with storage of undiluted semen

at 35° were:
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Storage Age No, of Samples Motility

Fresh 47 81 per ocent
24 ~ 28 hours 12 60 per cent
48 = 52 hours 33 53 per cent
73 = 78 hours 10 47 per cent

Reprodnction in Females

Several workers have published data shich give the livestock
treeder a standard wi th which to measure reproduction in the female dovine.
Helder and co-workers (4) reported that with dairy females of all breeds
there was little apparent effect of age upon dreeding efficiency up te nine
years of age. They also found that dreeding cows for a 365 day record in-
stead of a 305 day record d4id not decrease the dreeding efficiency., Using
432 cows in this study, they reported that the cows bred to calve at 15
months interval required 2.54 services per conception compared to 2,69
services per conception for thogse dred for 12 monthes calving interval,

They also recommended that in commercial herds cows do not warrant more
than five services., Comparing heifers dred for the first time and older
cows, they found that the heifers required 3.23 services per concep tion com-
pared to 2,76 for the older cows.

Similar data showing that virgin heifers do not conceive as readily
as older cows was reported by Bowling and collaborators (1). They reported
that the mumder of services required for conception were as follows: first
2.79; second 1,86; third 1.,79; feurth 1,82; fifth 1,80, and for all
services diring life time 2,92, They used 706 females in this study. Work-
ing with besf cattle Rhoad (8) concluded that there was not much difference

in the rate of conception for heifers and cows.
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Tactors Affecting Conception

Livido and conception

Unless cows have regular estrus poriodn conception cannot take
place, A report by Pinetesn (84) stated "that the feeding of ergot of
rye had aphrodisiacal powers." By feeding thirty grams to cows and sows
after fasting the animals ceme in heat in a few days, If they were not
successful the first time the dose was repeated. Successful remlts were
obtained from sixty to one mindred per cent of the time with cows,

A lack of sex interest was produced in female rats by feeding a

ration low in manganese according to Boyer and co-workers (51).

Lethal factors and conception

Mead et al, (8) using six btulls tested for deleterious recessive
genes which were associated with female sterility. Two different forms
of female sterility that prevented hei fers from concéiving or prodncing
offspring were found. All the affected animals in the Jersey herd mani-
fested normal heat periods. The sterility found in the Holstein dreed
was associated with abnormal estrous cycle, usually complete absence of

heat,
Matrition and Conception

Vi tamin C

According to Riddell and Whitnsh (40) and Wallis (@) cows synthe-
size nfﬁoient vitamin C to supply their needs. Phillips and co-workers
(24) reported that occasionally cows do mot synthesize sufficient quantities
of vitamin C and consequently show a reduced conception rate, Thay found

that "hard to settle” cows a4id not show an elevation of ascordic acid values

during estrum compared to normal cows which showed & 75 per cent increase



The treatment of sterility by subcutaneous injections of ascordic acid
resulted in conception in 60 per cent of the cows,

That vitamin C ies concentrated in the corpus luteum was reported
in studies of humans by Ley (30), He treated 10 women who had experiemced
two or more adbortions by the following procednre! early in the subsequent
pregoancy each women was given injections of vitamin € until the dlood was
saturated; then smaller doses were given to the end of the sixth or
seventh month of pregnancy. All tem women delivered living children,

Biskind and Glick (55) working with cows were of the opinion that
the corpus luteum is physiologically related to the anterior lobe of the
hypophysis and that it contains vitamin C in approximately the same com-
centration, They made determinations of the vitamin C contemt of the
corpus luteum of cows at variocus stages of the estrus cycle., They found
that when the organ was fully developed that there was 1.4 mg. of asecordic
acid per gn, of tissue and following regression it contained only 0.3 mg,
per gn, Daring gestation the vitamin C level remalned at 1.5 to 2.2 mg,
ver gm, of tisme for seven months and decreased to 1.1 gm, in the eighth
month, The smthors thought that there might be a relationship between
vitamin C and progesterone,

Studi es have been conducted by Erd and assoclates (44) on the effect
of the gonadatropic hormone on the blood plasma vitamin C of cows, The in-
Jection of 2250 rat units of the hormone cemsed a 20 to 50 per cent decrease
in the ascorbic ac;.d values during a 24 hour period,

Almquist and associates (42) working with rats falled to find any
effect of asocorbdic acid administration on the gonadatropic hormone., There
was no increase in the size of the ovaries or the uterus. Suttorn and co-

workers (17) reported that the estrogenic hormone caused am increase of
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vitamin C in both the bdlood and the urine.

Working with female guinea pigs Reid and Sykes (54) were able to
potentiate the injections of gonadatropic hormones by adding 60 mg, of
ascorbic acid to the dasal diet, The weight of the ovary was 1.38 times

that obtained when gonadatropic hormone was added alone,

Vitamia A

The effect of the daily intake of vitamin A in relation to con-
ception rates was studied bty Kuhlman and Gallup (53), They found that
the minimam daily carotene requirement of dairy cows for normal reproduc-
tion appeared to be 40 to 45 micrograms per pound of body weight, The

conception rates of cows fed different levels of carotene intake were as

follows:
Days Ted Number of Carotene Services
Before Service Cases Intake Per Conception
90 21 20-39 micrograms 1,99
90 23 40-59 " 1,35
90 15 680-99 " 1.15
90 15 100-353 " .21

Moore and Cotter (97) feeding dairy heifers on a carotens free grain
mixture, 10 pounds of wheat straw and carotens in alfalfa meal equivalent
to 42 micrograms per kilo of body weight, fonnd>no particular relationship
between the stage of gestation and the excretion of ascorbic acid, ¥FYive
grams of chlorobtutanol fed to two of the heifers resulted in four to eight
fold increased ascorbic aclid excretion in the urine, The ascorbic acid
values of the blood of pregnant heifers fed a low carotene ration did not
increase, howsver, they excreted large quantities of it.

Guilbert (95) stated "that vitamin A deficiency results in death of

the fetus or the birth of nonviable young."
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Bortree (61) reported that a four year old heifer receiving only
14 mi crograms of carotene per pound of body weight for a considerabdble
length of time had vitamin C values within the normal range., He observed

that animals on a low vitamin A ration 4id not have & wide variation in
vitamin C values.

Vitamin B

The effect of vitamin 2 on conception was studied by Henke (86).
Thir ty-eight cows with irregnlar breeding behavior were fed sprouted oats,
0f these 82 per cent produced calves, Thirty-seven cows with similar
irregular breeding record had a 76 per cent calf crop. The cows received
green feed in addition to the sprouted oats., The anthor concluded that
the feeding of sprouted oats was of little value as a treatment for
sterility in cows.

Gullickson and co-workers (87) in a study using 15 cows fed a
ration totally deveid of vitamin I reported that the sexmal development

Was normal in every case and only two of the heifers required more than

One service.

Anino acids

The value of proteins for mccessful reprodictions has been
definitely indicated by Guilbert (95) in which he discovered that protein
deficiency canses a cessation of ovulation in the female, OCunningham and
Hopkirk (91) reported that excessive protein of 65 to 82 per cent in the

ration camsed some sterility in female rats dbut not to as great an exteat

as with males,
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Minerals

According to Ouilbert (95) phosphorus is essential for repro-
dnction, Quinlan and Roux (7) also reported thet in areas where the
s0il was low in phosphorus that the fertility of the cattle was low,
These anthors were of the opinion that forced high milk demands are
reflected in the genital tract resulting in the failure to show the
physiological symptoms of estrum,

Manganese deficlency and its relation te female conception rates
have been reported by Lardy and asso clates (52), Johnson (47), and
Boyer ot al., (51), The latter workers using rats reported that the
females on low manganese diets showed a delay of twice as long in the
opening of the vaginal orifice as did the normal animals,

The 111 effects of Fowlers solution which contains arsenic upon
rabbits was discovered by Roberts and Dawson (49), The services re-
quired for conception increased from 1,08 to 1,78, The litter sise was
also reduced and there was a mch higher mortality of the young.

The destructive effect of potasgiu iodide upon the vitamin C of
the blood hag besn reported by Brown and agsociates (63). They stated,
"that it might be possible fer this mineral to redunce the breeding

efficiency of a herd."



Sammary of Review of Literature

Reprodnction in the Male

The factor affecting 1ibido im dulls has not received very such
stady. It appears that a ration which improves vitamin C snythesis or
the injection of ascorbic acid will ald in maintaining gsex arive, The
data showing the effect of feeding green feeds and sources of vitamin
R on 1ibido in the male is contradictory, The feeding of manganese
deficient diets to rats resulted in sterility in the males. The feed-
ing of arsenic depressed 1ibido in radbbits, A marked lack of thyroid
activity is associated with impaired sex interest. Exercise may increase
1ibide in the bull,

The quality of semen sppears to be lower diring the summer months,
Exercise and the frequency of service may influence semen Qquality. The
age of the sire does not aprear to have any great affect on semen quality,
until the bull has reached seven years of age, after this age semen quality
tends to be lower.

Rations appear to have some influence on semem quality, Factors
which improve ascorbic acid metabolism may improve semen quality, This
vitamin does not mgment the effect of gonadotrophic hormones. Marked
vitamin A Qeficiency results in an increase ia the munmber of services per
conception. The experimental work conducted in the United States indicate
that the feeding of wheat germ 0il as a source of vitamin K is of no value
in maintaining semen quality. Recent work indicates that the feeding of
animal proteins as supplement to tull rations increases semen quality,

Manganese is the only mineral element that has bdeen studied to any extent



ia relation to semen quality., Sterility was prodiced on a very low
manganese ration, Farm feeds contain more manganese than were used
in these experiments.

The feeding of chlorodutancl and suceinyl sulfathiasole to
bulls increased plasm ascordic acid values and consequently may bde of
value in the treataent of sterility.

Hormones have bdeen used im an attempt to increase semen quality,
The evidence indicates that the anterior pituitary gland is necessary
for spermatogenesis. The thyroid gland has no effect in this respect,

Several investigators have studied the preservation of semen,
Most workers are of the opinion that a storage temperature of 5° C. was
optimum, Values for good quality ef semen varied somevhat, dut it
appears that the initial motility should be 45 per cent or more.

Reprodnction in the Yemale

Two studies have been made on the factors affecting 1ibido in the
female; one with the dovine and one wihtlio rat. The use of manganese
and the ergot of rye sppeared to have some valne in increasing 1ibide in
the female.

Studies on the factors influencing conception im the female have
B0t deen as extensive as those with the fertility of sires, Tis is e
to the fact that reproductive prodlems of the female dovine affect only
ons individnal, whereas infertility in the sire affects the entire herd,
Female bovines d4o not lose their reproductive efficiency as ocl; in life

as the males, Wo difference is noticeable up teo nine years of age, Heifers
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require more services for the first conception than succeeding ones, Lethal
factors which deerease fertility may be inherited.

Vitamin C appears to be closely related to coneeption, The vitamin
C content of the corpus luteum is high early iz gestation period, The ad-
ministration of vitamia C along with gonadatropic hormones in gninea pigs
resulted in an increase in the gize of the ovaries,

Vitanin A does not appear to be a contriduting factor in reprodctive
failure in the femle bdovine wunder farm conditions. Vitamin E is not a
factor in bovine fertility., Fhosphorous and manganese deficiencies may
cmgse dreeding difficulties, On the other hand the feeding of excessive

smounts of arsenic and potassium iodide esused reduced fertility,
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The objectives of this experiment were to determine: (a) the
effect of increasing the blood plasma ascorbic acid by the use of
chlorobutanol or some other stimlating effects of the drug to improve
the 11bido of the male bovine; (b) to measure the improvement of the
quality of the spermatozoa of male bovine with poor breeding higtories;
and (c) to study the inflence of the drug on the conception rates of

the "hard to settle” female bovine,
FXPYR IMENTAL PROCEDRE

Animalg Used

The bulls and cows used in this experiment had histories of
having dbreeding difficulties, Therefore, they could mot all be housed
at the College Experimental barns because of lack of room and ladbor to
take care of them. Many of the animals were left on the farms of the
owners and data were acquired with their cooperation,

A few of the animl s in the experiment were from the main dreed-
ing herds of the Dairy Departments of Michigan State College and Rutgers

University.

Teeding Procedure

The animals were fed the chlerobutanol in the grain ration, The
entire quantity for a one-day dosage was fed in the grain at one time,
The basic dosages were fed at the rates indicated by Bortree et al. (16).
Variations from these amounts were made for various animals largely on a

weight basis, The chlorobutanol was supplied to the ecoperators by the
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Michigan Agriculturel Experiment Station, Instructions for keeping the

records were also furnished,

Bleedi_né Procedure

The animels were bled from time to time during the experiment when
it was convenlent to bring the blood samples to the laboratory within two
or three hours time, Because of war time restrictions of travel, it was
impossible to bleed many of the animals as often as desirable,

In all cases the samples were drawn in 25 ml, tubes. The antico-
agulant used wag five or six drops of a 20 per cent solution of potassium
oxalate., The blood was mixed with the anticoagulant by turning the
stoppered tubes end over end in a slow manner., They were then placed on

ice and protected from the light while being transported to the laboratory.

Determination of Plasma Ascorbic Acid

The procedure used for the analysis was that described by Mindlin
and Batler (19) with certain slicht modifications for the micromethod,
The usual practice of adding a five per cent solution of potassium cyanide
to the blood was omitted as several workers had renorted that it gave no
added protection to the ascarbic acid. The samples were centrifuged as
soon as they reached the laboratory, The filtrate was prepared by pipetting
two ml, of the plasma into a test tube containing two ml, of the distilled
water, To this was added four ml, of a five per cent solution of meta-
phosphoric acid and mixed by sheking gently, The mixture was filtered
through a number two F¥hetman filter paper and the filtrate collected, The
next step was altered somewhat from the usual micromethod as the only

ingtrument available was for the micromethod. Only one ml, of the filtrate
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was added to one ml, of the dye and the amount of dye reduced was
measured colorimetricelly, To remove the error of a visually undectable
turbidity of the filtrates the seamples were reduced further after making
the reading for the sample, Corrections were then made for the final
reading, In celculating the results the original formula was used and
the results multinlied by four to compensate for using only one ml, of
filtrate.

The indophenol-acetate solution was made up as described by
Mindlin end Butler (19) except it was diluted so that the blank analysis
gave a gelvanometer reading of 70, This wezker dye solution gave a wider
range between the blank reading and the sample reading and reduced the
error in the results. Duplicate readings were made in a majority of the
determinations on each filtrate and an average of the two used in each
calculation, The K value which was used in the calculations was checked
at various intervals by the use of standard solutions made up in 2,5 per

cent metaphosphoric acid solution with crystalline ascorbic acid,

Determination of Semen Ascorbic Acid

One ml, of semen was diluted with nine ml, of distilled water. Two
ml, of the diluted semen was used, and the determinations for ascorbie
acid proceeded from this point just the same as for dlood plasma, The
final value was always 10 times greater in mg, per cent than for blood

plasma,

Semen Collection = Spermatozoa Counts and Progressive Motility Fvaluations

All samples of semen were collected by using an artificizl vagina,

The semen was collected in a pyrex centrifuge tube, Immediately after
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collection the semen was placed in a receptacle containing water at a
temperature from 95 to 100° ¥, Upon arriving at the laboratory one ml,
was taken fro ascorbic acid determination and another small quanti ty was
used for making smears and for motility stadies.

The remainder of the gsemen was kept in a tightly stoppered centri-
fuge tube. To avoid temperature shock dne to too rapid cooling the
following procedure was used. The tube was wrapped with paper toweling
as insulation and then placed in a large pyrex test tube, This tube was
placed in a beaker of water at 55 to 60° F, The beaker was then set in a
refrigerator at 4° ¥, Within the insulated cnetrifuge tube the semen
cooled slowly at the rate of epproximately 6 C, every 10 mimtes until
the storage temperature of 40° F. was reached, At 24 hour intervals for
three successive days small samples of semen were removed from the original
sample by pipette and stadied for motility, After removing the sample and
placing it in a small test tube, the cold diluent which was at the same
temperatare as the semen was added., Then the diluted semen was warmed
rapidly ¢to 95° ¥, and motility valnes made immediately, Spermatosoa
counts were made at various intervals by using the hemocytometer and
following the red blood countprocedure,

Farly in the study the motility estimates were made without dilution,
A drop of semen was placed on a slide, covered with a cover slide and values
establighed at 450 x magnification, A majority of the determinmations were
done by diluting with a mtrient diluent described by Willett ot al. (81).

Daring the early part of the experiment motility values were estadb-
lished in four groups as -, --, ---, and ---=, The first group repre-

sented values from 0 to 40 per cent, the second 4 to 60 per cent, the



third 60 to 75 per cent and the fourth over 75 per cent, Only original
motility was recorded at that time, Iater in the experiment all values
that were above five per cent were recorded to the necarest five per cent,
This figure was arrived at by evaluating motility at five different areas
on the slide and averaging them and placing the value at the closest five

per cent,

Evaluating the Degree of Libido

The procedure used was to note the length of time in mimtes or
frfactions of 2 nimte that elapsed from the time the male was stood at
a distance of two or three feet behind the fem2le and the completion of

the service to the cow.

Semen Smears

Occasiona]l smears were made of the fresh semen to be used for
morphological studies, A small drop of semen was placed near the end of a
glags slide, A second slide was used to draw the droplet evenly across
the glass by contacting the drop with the end of the second glass, After
the semen was dried it was set wi th alcohol and then stained by using a

three per cent rose bengal solution,

Mecsuring the Improvement in Fertility

Breeding performance of & sire was measured by the numder of services
per conception, To accurately reflect this besis no cow was considered
pregnant until she was pronounced safely with calf by a veterinarian or

had actually delivered a calf,
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RESULTS

Chlorobutanol Administration to Sires

Libido

Dairing a three year period fif teen slow breeding sires were studied
to determine the effect of the oral administration of chloroutanol upon
1ibido, The detailed results with each sire will be found in the Apvendix,

The rate of feeding had to be kept at the five gram level for most
sires, Only ome large Brown Swiss bull could be kept at the ten gram
feoding level without manifesting muscle incoordination due to the anaes-
thetic effect of the drug, It appeared that many of the sires were
affected by the drug although they 4id not lose their muscle coordination,
T™is effect was one of drowsiness, Most owners reported that their 1lidbido
was much better a week after the feeding of chlorobutanol was discontimed
than while the feeding was being done.

Only one sire had any 111 effects from eating the drug. In this one
case the individual developed a foaming at the mouth when consuming only
five grams of the drug pea dzy with the ration,

Recovery of 1ibido was attained in 76,6 per cent of the cases, The
time of service was reduced from an average of forty-five to three and
seven tenths mimites per dull, The results also indicate that a feeding

period of 40 days must be anticipated with a total consumption of one-half

pound of the drug.

Breed and Libido Improvement

Whether size was a factor in the speed of recovery apneared 2s an
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important part of this study., It was discovered that most bulls could
not be fed consistently more than five to seven grami of chlorobutanol
without losing their muscle tone, Therefore, it may be assumed that a
heavy Holstein bull may require more days of feeding to get the same re-
sults, Table II presents the data according to breed. The data for the
Guernsey bulls camnot be considered representative since there were only
two animals in this group. Turthermore, one of the sires of this breed
was 14 years o0ld and was fed in excess of the normal period of time in
attemoting to get 2 response,

A comparison of the Jersey group and the Holstein group shows that
the Holsteins were twice as large in weight as the Jerseys and that it
took an average of 14,7 more days with 41,1 per cent more chlorobutanol
to get the same results, It was interesting to note that there was very
little difference in the age of the two groups and that they both had an
average return to normel 1ibido of 75 per cent,

The Holstein group made more recovery when one consideres the time

required for service; however, they were as slow originally as the Jerseys.

Age and Libido Improvement

To determine if the factor of difference im age would have any
effect on the degree of recovery the data were assembled in two groups.
Pight sires two years old or younger were placed in one group and seven
sires three years old or over were placed 1in another. The data are pre-
sented in Table III,

The older group of sires with an average age of 6.6 years were
twice as heavy as the younger group and consumed dosages on a daily basis

one-third larger than the younger group. The older group took only two
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more days to recover than the younger group, The main difference between
the two groups wes the percentage that returned to normal, Only 56.2 per
cent of the older group recovered compared to 94 per cent of the younger
group, Age of the sires was the greatest single factor in determining

the response to the drug.
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Semen Quality

Fleven sires with poor breeding histories were used in this study.
Seven of these sires were kept on the omer's farms, since the bulls were
needed for service. The data were secured from 10 separate experimental
periods. Two sires were studied for resronse to chlorobutenol in two
separate trials, All of the sires used had low conception rates before
starting on the experiment, Conception rates were determined on the semen
of a mjority of the sires used in this study, in order to measure the

effect of chlorobutanol feeding on sperm fertility,

"Patty™ bull:

This 900 pound two-year-old Jersey sire was fed chlorobutanol as a
treatment for sterility, The breeding history during the seven months
prior to the feeding of this drug was 5.33 services per conception (32
services 2nd 6 conceptions), During 43 days following the beginning of
the treatment, only 1,50 services were required per conception (6 services
and 4 conceotions), The effect on blood plasma ascorbic acid 2nd sverm
motility are shown in Table VII of the Appendix, The plasma ascorbic acid
was 0,22 mg, per 100 ml, on Fedbruary 28, and gradually increased following
the administration of 5 gem, of chlorobutanol daily until & peak value of
0.51 mg. per 100 ml, was observed on March 22, The quality of the semen
also improved as was indicated dy increased sperm motility, Chlorobutanol
was discontimied on April 12, There was a marked drop in plasma ascorbdic
acid dut the sperm motility increased to 75 per cent where it remined for
the next five months,

This sire was purchased by the Michigen Agricultural Bxperiment Sta-

tion in N, vember, 1941 and placed ~n a long time experiment, In Mauch,1942
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the ascorbdic acid plasma values had dropred to 0,10 mg. per cent, This low
value indicated that this sire was subject to ascorbic acid deficiency. It
also appeared that the original motility may not be the best mezsure of the
fertility of the sperm, To study this problem further it was decided to
make motility determinations at intervals of 24-hour periods for three days.
The ascorbic acid content of the blood plasma and semen and the pH, volume
and motility of the semern for one year are tabulated in Teble XVIII of the
Appendix,

During the second chlorobutanol feeding period, 75 days were required
to dbring the semen of this eire back to normal, There were no experimental
cows aveilable for service at this time, The sperm count returned to a
normal level in a period of three weeks time after the beginning of chloro-
butanol feeding, Almost ten weeks, however, were required to obtain normsl
liveadbility of the sperm,

A study wes also made of the morphology of the sperm in order to
determine the possibility of other casuative factors contridbuti ng to poor
fertility in this dbull, The results are shown in Table IX in the Appendix,
At the beginning of the second trial there were 76 per cent abnormal sperms
and a majority of these had coiled tails, After a period of four and one-
half months of chlorobutanol treatment the abnormal sperms had decreased to
2] per cent, These abnormel esperm had coiled tails, Two and one-half monthg
after feeding of chlorotutanol had been discontinued the per cent of a2bnormal

sperms had agein increased to 43 per cent,

Sire "1645":
This sire was a 1500=-pound three-year o0ld Holstein-Friesian dbull which

had a poor breeding history., The mumber of services per conception for the
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11 months prior to chlorobutanol treatment was 3.8, Data showing the
effect of chlorobutanol on plasma and semen ascorbic acld and germ motility
are shown in Table X of the Apvendix,

This sire started with a blood plasma ascorbic acid value of 0,28 mg,
re cent which is considered normasl, The motility of the semen, however,
was very low, A meximum ascorbic acid level in the blood was reached within
three weeks time, In three months time the motility of the semen had re-
tarned to a normal value, Five months after the feedlng of chlorobutanol
had been discontimed the semen ascorbic acid valnes were declining and the
mmber of services per conception had increased to 11, Feeding of chloro-
butanol was agein started, In two months time both the ascorbdic acid
valueg and motility had returned to normal,

In Teble XI of the Appendix the breeding efficlency of this sire 1is
evaluated, During the first five month feeding period, 13 services resulted
in five conceptions or 2,60 services per conception, compared to 42 services
and 11 conceptions or 3,80 services per concepotion prior to chlorobutanol
feeding,

After feeding of chlorobutanol had been discontimed for five and one-
half months, the semen values had decreased rapidly, Feeding of chlorobute-
nol wes agein started,

Daring the preceding three month period prior to the start of the
second trial, eleven services resulted in only one conception, After feed-
ing 1170 grems of chlorobutanol over a four months period irn the second trial

seven services resulted in three conceptions or 2,33 services per conception.

Sire "72-A":

Sire 72-A was a Holstein-Friesian bull, five yeers of age, weighing 2200
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pounds, The effect of feeding chlorobutanol on the ascorbic acid content
of the plasma and semen, and sperm motility is shown in Table XII of the
Appendix, This bull received 1080 gm, of chlorobutanol over a period of
149 days, Although Sire 72-A weighed 2200 pounds,it was only able to tol-
erate the sedative action of 10 grems of chlorotanol per day for 38 days,
Five grams of chlorotutanol per day was not sufficient to maintain a
plasma ascorbic acid level at a sufficlently high plane to produce viable
semen, An average dosage equivalent to about seven grams per day appeared
satisfactory.

Al though the blood plasma level reached a pesk of 0,5 mg, per cent
and the motility reached normal values during the 149 day feeding period,
1t was never possible to get the ascorbic acid level of the semen up to 5 mg,
per cent,

Daring the three months prior to chlorobutanol administration the
Wreeding history showed 5,66 services per conception (17 services and 3 con-
ceptions), while during the first four months of treatment the number of
services per conception was 2,60 (13 services and 5 conceptions), Thig data

is presented in Table XI1I of the Appendix,

Sire "1601":

This sire was a two~year-old Holstein-Friesian bull wetighing 1600
pounds, It had a normal amount of ascorbdic acid in the semen prior to the
feeding of the chlorobtutanol, Iven though this situation existed the sper-
matozoa seemed to be of low fecundity as the sire required more services per
concep tion than normal, Data with reference to the blood and semen ascorbdiec
values and motility of the sperm is found in Table XIV of the Apvnendix.

Table XV in the Appendix presents data on the mumber of services per
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conception, During the month prior to treatment the ratio of services to
conception was 3,00 (6 services and 2 conceptions). The feeding of chloro-
tusanol for one month rediced this ratio to 1,36 (13 services and 11 con-

ceptions) over a period of four months,

Sire "Shorthorn":

This sire wes a five-year-old bull weighing 2100 pounds which was
sterile at the time the feeding of chlorotmtanol was sterted, All cows
bred to this sire for a period of several months had failed to conceive,
The bull was brought to the Dairy Experiment Station barn for study. The
semen was of poor quality as evidenced by the short time liveability of
the spern, Data in Table XVI of the Appendix show that after chlorobutanol
had been fed for gsome time, the semen did not show any merked change in
ascorbic acid content, The sperm, however, showed marked improvement in
liveadbility, No oprortunity presented itself to test the fertility of this
sire before it had been Msposed of to meke room for other animals,

Table XVII in the Appendix presents data on the per cent of abnormal
sperpatozoa in the gsemen of this bull, The semen had 13 per cent abnormal
sperm a month after chlorobutanol feeding had started and nien per cent
when feeding was discontinued, Two months after the feeding was discontimed
the abnormal sperms were back to 12 per cent, At all times a majority of

the abnormal sperm had bent bodies and coiled tails,

Sire "Welle":

The "Wells" btull was a Jersey three-year-cld and weighed 1000 pomnds,
Daring the three months prior to treatment the mumber of services per con=-
ception for this animal was 5,0 (10 services and 2 conc ep tions), Daring

the two months after starting chlorobutanol, the conceptioa rate was 1.8



- 44 =

(2 services and 2 conceptions), See Table XIX in the Appendix,

The plasna ascorbic acid values for plasma and semen were not changed
significantly during the first month of chlorobutanol administration, Data
were not collected on this animel from June 6 to July 1, Chlorobutanol
feeding was started June 26, The plasma ascorbic acid values beceme markedly
higher, 8Semen ascorbic ecid velues did not show an increase until Jyly 15.
Chlorobutanol was discontimied August 17, The plasma and semen ascorbic acid
values remained within the normal range until the btull was sold, There was
an i{rprovement in sperm motility of the fresh semple amd at 24 hours associated

with increasedsemen ascorbic acid as shown in Tgble XVIII of the Appendix,

Sire "D-520":

Sire D-520 was a four-year old bull which weighed 2000 pounds. The
ascorbtic acid content of the blood plasma and the semen data are presented
in Tgble XXI of the Apvendix., This sire had been out of service for several
months prior to the time this stundy was begun, The spermatozoa were all non-
motile., Heavy doses of chlorobutanol were administered orally by capsule
in order to stimulate the rapid synthesis of ascorbic acid, Chlorobutanol
feeding was started June 20, The feeding of 170 grams of chlorotatanol over
a 9-day period resul ted in muscular incoordination., Although the blood
plasma ascorbic acid values attained in four weeks time were as high as
those in the other sires used in the experiment it was impossible to dring
the semen ulﬁes into a normal range, Most of the samples were seminal
fluid without sperm, Considerable amount of cellular debris and crystels
were noticed in the seminal fluid from time to time and on one occasion
the fluid was dark brown in color,

The feeding of 5,000,000 I.U, of vitamin A in the form of shark liver
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0il had no effect on the plasma and semen ascorbic acid values,
The pH values on most samples of seminsl fluid or semen were higher

than found on normal samples of semen,

8ire "Thorn":

This bull was & seven~year-old Jersey weighing 1100 pounds., Data
on the blood and semen agcorbic acid values and sperm motility are found
in Table XXII of the Appendix, This sire was able to tolerate a 10-gram
dose of chlorobutanol for 23 consecutive deys before developing muscular
incoordination, A total of 810 grams of chlerobutanol was fed over a 61
d2y period,

The prodblem with this sire was to improve the fecundity of the
sperm, When the sire was placed on the trial the semen was normal as to
sperm motility for fresh samples, at 24-hour and 48-hours of age, Al though
this was true the conception rate for the three months period prior to the
experiment was 4,33 (13 sgervices and 3 conceptions), Daring the three
month period following the 61 day feeding trial the conception fate was 1,40
(7 services and 5 conceptions)., Data for conception rates are found in

Table XXII of the Aprendix,

S8ire “Ladd":

Results of feeding chlorobutanol to sire "I.add" a six-year-old Jersey
tull weighing 810 pounds ere tabuleted in Tgoble XXIV of the Apvendix, The
feeding of 425 grams of chlorobutanol over a period of 85 days resulted in
an increase in per cent of motility over the entire 72 hours evaluation
period dnring the first two months and then declined during the rest of the

chlorobu tanol feeding period,
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Data in Table XXV of the Appendix show that the breeding efficiency
of this sire was not improved to any extent, Before treatment the mumber
of services per conception was 9,00 (9 services and 1 conception). After
treatment it was 7.5 services per concep tion (15 services 2 conceptions).
These negative results were probably die to the presence of 30 per cent ab-

normal sperm and considerable emount of cellular debris in the semen,

Sire "Rex":

Rex, a five-year-ocld Guernsey sire weighing 1400 pounds was treated
on the owner's farm, The only record that could be obtained during the war
time travel restrictions was 1mprévement in breeding efficiency., Chloro~
butanol was fed at the rate of five grams per day for 60 deys, The results

on dbreeding efficiency are as follows:

Period Treatment Services Conception Services per Conception
3 months previous None 10 3 3.33
3 months following 60 days 8 6 1.23

Sire "Maxinm":

This seven-year-old Guernsey bull weighing 1500 pounds was fed chloro-
tutanol at the rate of five grams per day for 60 days. This sire was also

treated at the owner 's farm, The results on breeding efficiency are as

follows:
Period Treatment Services Conception Services per Conception
3 months previous None 13 5 ’ 2,60

3 months following 60 days 10 ? 1,458



Measuring the Improvement in Fertility

Services per concep tion for the ten experimental periods using nine
sires are summarized in Table IV, These sires required 2n average of 5,21
(2.6 to 11,0) services for each éonception prior to the oresl administration
of chlorotutanol, A sire with 2,60 services per corception might be con~
sidered a border-line case of low breeding efficiency,

Table IV, SUMMARY OF THE USE OF CHLOECBUTANQOL ON THE BREEDING FFFICIFNCY
OF SIRES.

; : H L : [
Name of Sire:Days Fed 1Grams of:Services per:Period Services:Period
tChlorobutanol :Chloro~ :Conception :(Before tPer Con-tAfter

H tbutanol :Before Feed-:(Weeks) tception $(Weeks)
] tFed ting s tAfter $
? 3 H 4 tFeeding @
3 [ ] [} ] 3
1, Patty 42 ¢ 120 s 6.23 t 28 t 1,80 6
2. " : 102 t 490 t notused : - -t -
3. 1645 : 56 s 278 ¢ 3,80 t 4 : 2,60 :t 20
4, 1645 (24: : : : H H
period ¢ 158 t 1170 t 11,00 : 12 $ 2,33 ¢t 16
8, 72=A H 149 t 1080 : 5,66 s 12 t 2,60 : 186
6. 1601 H 28 t 19 H 3.00 H 4 ¢ 1,26 4
7. Vells H 60 3 390 H 5,00 : 12 : 1,50 8
8, Thorme ¢ 61 ¢ 810 H 4,33 : 12 t 1,40 : 12
9, Ladd ! 85 t 428 H 9,00 T 12 t 7.8 : 12
10. Rex : 60 : 300 ¢ 3.33 ¢t 12 : 1,23 : 12
11, Maxim . 60 300 H 2,60 : 12 t 1,45 : 12
] s s : : s
To tal $ 860 1 5840 ¢ 52,08 t 160 : 23,87 : 118
Av, 1 78,1 : 530,92 : b5.,21* : 16,0* : 2,26+ } 11,8°

*Average calculeted only on the trials where the sires were used.

After chlorobutanol had been fed the average number of services per
conception was reduced to 2,26 (1,23 to 7,60), The sire having 7,50 services
per concep tion did not respond to chlorobutanol treatment. On a group dasis
81 per cent of the sires improved in fertility of the sperm after chloro-
butanol was fed. The average number of days that chlorobutanol was fed was

78,1 (42-158) and the average number of grams of the drug that was fed was
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830,92 (190-1170) grams, No i1l effects were observed from feeding the

chlorobutanol even for the longest period of time,

Nature of Improvement in Fertility

Therapy for poor fertility in sires by the use of orel administra-
tion of chlorobutanol developed with a definite pattern, Data covering
this phase of the project is found in Table V.

The isprovement was first noticed in increased blood plasma ascordic
acid values, The average days required to reach maximum levels of plasma
ascorbic acid for the group of sires studied was 38,7 days, The range was
from 20 to 60 days.

Tresh semen sarmples returned to a 75 per cent progressive motility
in 60,4 days for the group. A wide variation also occurred in this category.
The most rapid response occurred in fifteen dsys compared to 128 days for
the bull showing slow recovery.

TABLE V., LENGTH OF TIME REQUIRED TO OBTAIN IMPROVEMENT IN BLOOD AND
SEVEN VALUES AFTER FEEDING CHLOROBUTANOL

H H

s s
: s Deys to Obtain @ H
Name of Sire : Age : Maximum 3 Maximum :Fresh Sample:Improvement in
t Yrs. : Blood t Semen :75 % Motil- :Conception
H ¢ Ascorbic: Ascorbic:ity tRate
3 ! Values t Values ¢ Days :
s : : : ;
Patty t 20 s 27 $ 54 H Yes
Patty (24) t 3 t 60 $ 32 60 : Not used
1646 : 3 :t 24 ¢ 115 : 80 : Yes
1645 (24) : 4 3 23 : 127 63 : Yes
72=A t 5 t 24 ¢ 143 H 128 $ Yes
1601 t 2 ¢t 36 : 36 H 36 H Yes
&or thorn : 5 @ 60 H 67 H 60 H Not used
VWells t 3 ¢ 60 s 75 : 60 H Yes
D=-520 : 4 32 ¢ 121 t Feiled H No
Thorne s 7 48 : 65 H 156 H Yes
Ladad : 6 : - : - $ 48 H No
Rex H 5 H - : - : - H Yes
Maxim s 4 : - H - $ - : Yes
To tal t 56 ¢ 387 : 798 H 60,4 : Yes - 81 4
Av* t 4,3 : 38,7 : 79.8 60.4

*Average calculated only on number of sires for which there was data

Bt mmaln a2aaVNemaees
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Maximum ascorbic acid valies developed much more slowly in semen
than in the blood, The average length of time required to reach the
highest values in the semen was 79,8 days, Here again, the variation in
time was from 27 to 143 days, The sire showing the slowest recovery in
per cent of sperm motility required the highest mimber of days to attain
the maximum amount of plasma ascorbic acid in the semen, Furthermore, the
sire that reached the maximum bloond valueg in the shortest length of time

also atteined the maximum semen values in the shortest length of time,

Adminigtration of Large Doses of Chlorotu tanol

Lerge does of chlorobutanol were adninistered in an attemt to re-
d1ce the time required to dring about recovery of fertility, Sires studied
as reported in Tables VIII, XII, XVI, XVIII and XXI of the Appendix received
doses of more than five grams per day for various lengths of time, Individusl
sires showed considerable variation in their ability to tolerate massive
dosages of chlorobutanol,

The Patty bull (Table VIII in the Appendix) withstood 20 grams per
day for nine days without developing muscular incoordination, This period
was followed by four 30 gram doses in cepsules over a period of eight days,
At the end of this time pronounced incoordination of the muscles developed,

With Sire 72-A (Appendix Table XII) ten gram doses were fed for 38
days, then five grams for 65 days, Following this period this sire was
again fed a ten gram dose and in nine days time developed incoordination
of the legs.

Te Shorthorn bull (Table XVI in the Appendix) was fed a ten gram
dose for 21 days before evidence of muacle incoordination develoved. The

Wells bull wi thstood ten grams per day for ten days, however, the heavy
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dose equivalent to 15 grams per day fed at the rate of 30 grams every other
day produced pronounced muscle incoordination in eight days time. With the
D-520 bull (Appendix Table XXI) 20 and 30 gram doses fed by capsule pro-
duced a positive incoordimtion in nine and eight days, respectively.

Blood plasma ascorbic acid values increased more rapidly following
the massive dose treatment than when small doses were administered, None
of the sires exhibited an i1l effect after the large doses were discontimed

and normal doses of chlorobutanol were again fed.

Morphology of the Sperm

Four sires were studied with reference to the morphology of the
spermatozoa during a part or the entire period of the experiment,

Table IX of the Appendix shows the higtory of the Patty bull, This
sire improved rapidly in the appearance of the spermatozoa, After the
therapy was discontimed the number of abnormal spermatozoa again increased.
In four and one-half months of treatment the abnormal spermetozoa dropped
from 76 per cent to 21 per cent and then in two and one-half months without
treatment returned to 42 per cent,

Tables XVII and XX of the Appendix present the data on the "Shorthorn"
and "Wells" bulls., In both of these animels the per cent of abnormal sper-
matozoa was not above the average for high quality semen, The sperms of
nei ther one of these two bulls showed eny improvemeant from a morvhological
standpoint, The Ladd bull ahd 30 per cent of abnorml sperm after feeding
had been in progress for a period of 2 month, This may explain in part the
reason why this sire did not improve with reference to fertility of the

spernms,



Chlorobutenol Administration to Cows

Scope of Study

In this part of the experiment 32 cows with dbreeding difficulties
in four different herds were studied., Two of the herds were privately
owned. One was Michigan State College herd and the other the Rutger's
University herd, All five bdreeds of dairy cattle are represented in this
study. The results are tabuleted in Tables XXVI to XXX inclusive of the
hppendix end summerized in Tadble VI.

All of the 22 cows had been examined by veterinarians and pro-
nounced normal from a clinical standpoint with reference to their repro-
ductive organs, TFifteen of the 32 cows or 46,9 per cent had been bdred to
two or more sires, which tended to eliminate the possibility of the lack

of fertility caused by the sire rather than the female under study.

Effect of Treatment on Milk Production

In Table XXVI of the Appendix data are presented showing the effect
of norml therapy and shock therapy (massive doses) on the rate of milk
flow when lactating female bovines were treated, When five gram doses were
used no appreciable decline in milk flow was experienced other than the
normal decrease due to stage of lactation., Prior to the treatment on five
milking cows the average produiction per day was 33.5 pounds of milk, Daring
treatment the production averaged 31.8 pounds of milk, Shock therapy ceused
& sharp decline in milk flow amounting to slightly over a 50 per cent de-

crease.



- 52 =

SUMMARY CF EFFECT OF FEEDING CHLOROBUTANCL TO "HARD TO SETTLE" COWS
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DISCUSSION OF RESULTS
Effect on Libido in Bulls

Response to the feeding of chlorobutanol took place usually within
a week to ten d2ys, The average number of days that chlorobutanol was fed
was 4.8, The range was from 13 to 70 days., The most satisfactory dose
apreared to be about five grams per day. Some sires tolerated heavier
doses than others, The "Spotts" bull withstood seven grams per day for 34
days as shown in Table I,

Blood plasma ascordic acid values increased greatly in sires "Patty"
and "Pheifer Boy" as shown in Table XXXI in the Appendix, These data are
in agreement with the results of Bortree, Buffman and Duncan (15), (16).
Phillips (26) obtained definite response in 'Blow breeding" bulls by the
subcu taneous injection of vitamin C. Chlorobutanol may have produced 1ibido
stimulating effect in part at least through increesed blood plasma ascorbdic
acid.

The failure of the 13 4 per cent of the bulls to respond to chloro-
butanol mey have been due to improper function of some other endocrine gland,
Phillips (14) was of the opinion that ascorbic acid hes a beneficisl effect
on the pituitary, Turner (45),Peterson and et al. (43) and Spielmen and co-
workers (94) associated lack of 1ibido in sires with low thyroid activity,

There was no difference between Holsteins and Jerseys in the rate of
improvement in 1ibido as shown in Table II,

The administration of chlorobutanol reduced the average time of
service from 45 minutes to three and seven-tenths mimte;. Each sire re-
quired an average of 233.4 grams of the drug or the equivalent of about one-

half pound.
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Improvement of 1libido in slow breeding male bovines was attained
in 76.6 per cent of the animels used in the experiment, The loss of 1ibido
is not entirely a problem that develops with o0ld sires since 53.3 per cent
of the bulls reported as slow brecders in this experiment were under two
years of age.

Age of the sire was the greatest factor which influenced the degree
of response., With the bullg two years o0ld or younger, there was a 94 per
cent recovery, Only one sire, two year old or younger, failed to recover
completely, The partial recovery was called one-half recovery in calculating
the percentage, In the older group of bulls the average age was 6,6 years.
Tour of these bulls recovered normel 1ibido, while three bulls failed to
recover to any noticeable extent, The everage recovery for this group was

only 56,2 per cent,

Effect of Feeding Chlorobutanol on Fertility of Pulls

In this study the oral administration of chlorobutanol resulted in
improvement in fertility of nine of the eleven sires or an average of 81
per cent as was indicated by the mumber of services that were required per
conception, These results are in close agreement with those of Phillips
(26) in which three out of four or 75 per cent of the sires improved in
conception rates by the subcutanetus injection of vitamin C.

It was necessary to feed chlorobutanol for a longer period of time
in order to improve the fertility of the sperm than to improve the libido,
The data show that an average of 78,1 days were required to improve fertility
and only 4.8 days to improve libido, The improvement in fertility was in-
dicated by the following results: (a) The blood plasma ascordbic acid value

reached a maximum in 38,7 days. (b) The fresh samples of semen showed 75
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per cent progressive motility within a mean of 60,4 deys. It is interesting
to note that ascorbic acid content of the blood of the sires took more days
to reach a meximum content than for the motility to reach 75 per cent or
more for the fresh semen samples, It took on the average 79,8 days for the
gsemen samples to reach marximum vitamin C values, The 60,4 days required
for the semen values to reach 75 per cent progressive motility on the fresh
samples after starting chlorobutanol administration is considerably longer
than the five we ks of treatment with subcutaneous injections of vitamin C
as reported by Phillips and co-workers (26),

The bulls low in fertility es reported by breeders for this study
averaged 4.3 years of sge, 1he ages of the two sires that did not resnond
to treatment as reported in Table V were four and six years, respectively.

The data presented in Table IV show that the bulls which received
chlorobu tanol were not brought back to the average of 1,56 services per
conception as reported by Bowling and associates (1) or 1,52 for bulls under
five years as reported by Hilder and co-workers (4). The data in Table VIII
show that in six of the ten trials or 60,0 per cent of the sires that were
used for breeding had a bdreeding efficiency of 1,50 gervices or less per
conception after treatment.

A1l of these sires were fed rations that should have maintained
fertility, None of thess bulls were in poor flesh due to malmitrition when
they were reported as having a poor bdreeding efficiency. It was observed
that the animals usuelly took on somewhat of en added dloom during the
period when chlorobutanol was fed, No spparent detrimental effects were
observed from the chlorobutanol feeding up to 158 days., These results are
in egreement with the work of Lundouist and Phillips (96) who reported that

the feeding of chlorobutanol at the rate of five grams per day had no
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detrimental effect on the synthesis of the vitamin B-comvlex. This is of
interest becanse chlorobutanol has a small phenol coefficient,
Chlorobutanol theraspy as an 21d to correcting abnormal sperms could
not be measmured since there was only one sire that had a high percentage
of abnormal sperm, However, there was an improvemeat in the morohology of
the sperm during the time chlorobtu tanol was fed in the case of this dull,
An interesting observation was that the abnormal sperm with coiled tails
in many instances lived longer than the normel sperm, In addition their

path of locomotion was reverse to that of morphologically perfect sperms.

Tffect on Breeding Efficiency in Cows

In meesuring the velue of the oral administration of chlorobutanol
to "hard to settle" cows, only cows that had a clinically normal reproduc-
tion tract were used, The basis for using the chlorobutanol was that
Phillips and co-workers (24) had reported that the subcutaneous injection
of vitamin C resulted in the improvement of 60 per cent of the cows with
breeding difficulties, Ley (30) working with humans showed that sscorbiec
acid administration aided pregnancy in women by keeping up the ascorbiec
acid content of the corpus luteum, Davis and Cole (3) revorted favorable
results from the subcutaneous injection of vitamin C in the breeding per-
formence of mares, Since Bortree et 21, (15), (16) had shown that blood
plasma levels could be raised measurably by orally edminietrating chloro-
butanol it apveared likely that the use of this compound might be valuabdle
for overcoming shy breeding in the femsle bovine,

The number of services prior to feeding .the chlorobutanol ranged
from one to 14, The breeder who started the cow on chlorobutanol after the

first service did so because the cow h2ad a history of shy breeding, Twenty



of the 32 cows that had an average of 4.55 services prior to treatment
conceived on the first service after treatment. The entire group of 32
cows had an average of 4,84 services per conception before treatment.
The feeding of the drug was usuzlly sterted immediately following the
cessation of the heat period and continued for at least 21 days. The
average feeding period for the 22 head was 36.5 days.

Following chlorobutanol therapy, the 22 cows averaged 2,00 per
services per conception, Twenty of the 32 animels or 62.5 conceived on
the first service after therapy., The 12 cows which reocuired more than
one service, averaged 5,23 services before treatment, and 3,87 services
following treatment,

It is likely that some of the 22 cows reported in this study would
have eventually conceived without treatment. Asdell and assoclates (103)
using 47 sterile dairy cows reported that the control group eventually had
S0 per cent of the cows conceive while those that had been treated with
gonadic and gonadotropic hormones only 42.9 per cent conceived. In this
experiment all the cows treated conceived, which indicated that the treat-

ment with chloromtanol improved the breeding efficiency,

Effect of Shock Therapy

As shown in Table VI, there were five cows included in thisg study
that were treated with massive or shock doses, Four cows received 20 grams
daily for a period of five deys and the fifth cow received eight grams for
22 days. These five cows had an averege of five gervices prior to treat-
ment, All of the cows conceived on the first service except one, following

the shock treatment, This cow required only two services,
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Five of the 32 cows were fed three grams of chlorobutanol per day
ingtead of five grams, The average mumber of services before treatment
wag 3.4. Following treatment all the cows conceived on the first service

except one which required two services.

Effect on Milk Production

Milk production was affected only slightly by the normel dosage of
three to five grams of chlorobutenol per day as shown in Table XXVIII in
the Appendix, Shock or messive doses of 20 grams of chlorobutanol per day
reduced milk flow 56,5 ner cent, This may heve been due to the reduction
in appetite associated with the sedative effect of chlorodbutanol,

Whether or not the action of the chlorobutanol ig a primary or
gsecondary one was undetermined, The ascorbic acid mey provide the correct
media for the enzyme which breaks down the cell well of the ovum permitting
the sperm to enter,

The return of the treated cows from 4,84 services before treatment
to an average of 2,00 services per conception after treatment msy be inter-
preted as returning the cows to & normal condi tion, This statement is dased
on the report of Bowling and collaborators (1) who found that the averages

of all gervices for the lifetime of a cow to e 2,02,
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SUMMARY AND CONCLUSIONS

Fifteen slow dreeding bulls were fed chlorobutenol orally, The libido
of the bulls improved in 76,6 per cent of thae cases, The average

time required to serve a cow wzs reduced from 45 mimites to 3,7 mimtes,

There wes no difference between Jersey and Holstein-Friesian sires in

resoonse to chlorobutanol administration from the standvoint of 1lidido.

Sires two years or under had an average recovery of 94 per cent com-
pared to 56.2 ver cent recovery for a group of sires that averaged 6.6

years of age.

Plasma ascorbic acid velues showed a peck 38,7 daye (average) after
starting chlorobutanol feeding. The maximum gemen ascorbic acid value,
however, was mt reached until 179.8 days (average) following chloro-

buteanol administration,

The feedirg of chlorobutanol to nine sires with histories of low breed-
ing efficiency which were in service after treatment resulted in the
reduction of the mumber of services per conception from 56.21 to 2,36,
This treatment improved the breeding efficiency of 8l per cent of these

bulls,

In this study an average of 60,4 deys wes required for the fresh semen

to attain 75 per cent or more of progressive motility after starting

'chlorobutanol feeding,

No {1]1 effects were observed from feeding a total of 10 grams of chloro-

butanol over a veriod of 158 dsys, or an average of five grams per 1000
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pounds of body weight per day, Only two sires, however, were able to
withstand doses of 20 grems per day over more than a three week period

without developing muscle incoordination,

Sires used in the improved breeding efficiency and 1ibido studies were
fed average daily doses of 6,8 and 6.1 grams of chlorobutanol, respec-
tively. Thése doses were equal to 4.9 and 5.0 grams per 1000 pounds

of live weight, respectively,

The most satisfactory daily dosege for feeding periods of 60 to 150

days spoears to be five to seven grams,

Thirty-two shy breeding cows with an average of 4.84 previous services
were used in this investigaticn, Twenty of these cows conceived on
the first service following the feeding of five grams of chlornbutanol
per day for about 21 days, Five of the 12 cows which di1d not concelve
on the first service were fed large doses of chlorobutanol (up to 20
grems per day) until they showed incoordination, TFour of these five
cows conceived on the first service following this treastment while the
fifth cow oonceived on the second service, Twenty-four of the 32 cows
used in this study received an average daily dose of five grams of
chlorobutanol per 1000 pounds live weight, Doses of three and four
grams per dey appcared just as offective as five gram doses, All 32
cows used in this study conceived after treatment with chlorobutanol

with an average of two services ver conceotion.

Five lactating cows which were fed five grams of chlorobutanol per day
declined only five per cent in milk vroduction, Milk production de-

creased 56,5 per cent in two cows fed 20 grams of chlorobutanol per

cow per day.



-6l =

LITFRATURE CITED

(1) Bowling, G. A.
1940, Age an a factor influencing breeding efficlency in a
dairy herd, J, of Deiry Sci, 28: 1171-1176.

Baker, A, L, 2and Quensenberry, J, R,
1944, Fertility of range beef cattle.

(2)

J, of Animal Sci, 3: 78-87.

(3) Devies, G, K, and Cole, C, L.
19%.

The relation of ascorbic acid to bdreeding performance of
horses. Jo. of Animal Science 2: 53-58,

(4) Heider, R, A,, Fohrmen, M, H, and Graves, R, R,
1944, Relation of various factors to the breeding efficiency of
dairy animals and to the sex ratio of the offspring,

J.
of Deiry Sci, 27¢ 981-992,
(5) Pnillips, P, B, _
1943, Sterility, some causes, and lendling, Jersey Bulletin 62:
1203, )
(6) Mead, S, W,, Oregory, P. W, and Regan, W, M,
1946, Deleterious recessive genes in dairy bulls selected at
random, J, Dairy Sci, 29: 557-558,
(7)

Quinlen, J, end Xoux, L. L, '
1936, Researches into sterility of cows in South Africa,

Cnder stepoort J. of Vet, Sci. and Animal Ind. 6: 719-773,
(8) Rhoad, A, O.

1944, Rate of conception in beef cows pasture-bred during a con-
trolled breeding season, J, of Animal Sci, 3: 153-158,

(9)  Accame, F., Monge, L. and Miller, J. C,
1944, Effect of reduced berometric pressure on ram semen., J, of
Animel Sci, 3: 431.
(10) Salisbury, G, W.
1943, Feed, climate, affect bull fertility. Jersey Bulletin
62 1194,
(11) =rv, R, B., Andrews, ¥, N, and Hilton, J, H,
1942, Seasonzl variation in semen quality of the deiry ®™ull,
J. of Deiry Sci, 25: 815-825,
(12)

Swanson, X, W, and Herman, H, A,
1940, Variation in bull semen and their relation to fertility,
J. of Dairy Sci. 24: 321-321,



(12)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

Baltzer, A. C,
1940, Causes for cow removel in Michigan herds under test in
Deiry Herd Improvement Associzations. Mich, State
Coll, Quar, Rull, 22: 147-153,

Phillips, P, H,, Lardy, H, A,, Heizer, E, E, and Rupel, I, W,
1940, Sperm stimulation in the bull through the subcutanious
administration of ascorbic acid, J, of Dniry Sci,
28: 873-878,

Bortree, A, L., Fuffman, C, ¥, and Duncen, C, W,
1942, VNormal variations in the amount of ascorbic acid in the
blood of deiry cattle, J, of Dairy Sci. 25: 983-990,

Bortree, A, L., Buffman, C, ¥, and Duncan, C, W,
1943, Ascorbic acid stimlation in the blood plasma of dairy
cattle produced by the ingestion of chlorobutanol,
J. of Dairy Sci, 26! 563-562,

Satton, T, S,, Keeser, H, E. and Heusard, S, L,
1942, Some factors affecting the synthesis of ascorbic acid in
the Albino rat., J, of Biol, Chem, 144: 183-191,

Stone, C, P,
1939, Capulatory activity in adult male rats following castra-
tion end injections of testosterons propionate,
FPndocrinology 24: 165-174.

Mindlin, R, L, and Butler, A, M,
1937, The determinetion of agcorbic acid in plasma; a macro-
method and micromethod, J. of Biol. Chem, 122: 673-686.

Walbach, S. B, and Bessy, O, A,
1942, Tissue chenges in vitemin deficiencies., Physiol, Hev,
22: 233-289,

Smernov-Ugyunow, D, N, end Laptev, M, A,
1945, The feeding of stud bulls diring mating season, Probdbl,
Zhirotu 2: 64-72 cited by Jones, I, R,, Doughtery, R, W,
and Hoeg, J, R, J. of Dairy Sci, 1945 28: 311~-220.

Canninghem, I, J., and Hopkirk, C, S. M,
1935, Dietary protein in relation to sterility, New Zeal,
J. Sci, and Technol, 17: 420-432 cited by Jones, I.R,,
Dougherty, R, W, and Hoag, J, R. J, Dairy Sci. 1945
28: 311=320,

Webster, W, M,
1932, Bovine sterility in New Zealand, Austral, Vet, J, 8:
199-222. cited by Jones, I, R,, Dousgherty, R, W, and
Hoag, Jo R, J, Driry Sci., 28: 311-320,



© A R TR 4T TR



(24) Phillips, P, H., lardy, H, A., Boyer, P, D, and Werner, G, M,
1941, The relationship of escorbic acid to reprodiction in
the cow. J. of Deiry Sci, 24: 153.

(25) Walton, A., Edwerds, J., and Hemmond, J,
1940, Pertility in farm enimals, J. Royal Agric, Soc. of
England 100t Part III.,

(26) Phillips, P, H., Lardy, H. A,, Heizer, B, E. and Rupel, I, W.
1940, New hope for the sterile tull, Hoard's Deirymen,
Mar, 167,

(27) Moore, C, R,
194, Glandular physiology and therapy (physiology of the
testis), J. Am, Med. Ass'n, 116: 1638-1644,

(28) Donham, C, R, and Simons, B, T,
1931, Fertility studies in the bull, J. An, Vet. Med,
Ass'n, 78% 658=665,

(29) 2Zittle, C, A, and Zitin, B,
1942, Non-hemin and total iron in bull spermatozoa, J, of
Biol, Chem, 144: 105,

(m) Ley, L.
1937, Treatment of habitual abortinn with vitamin C. Minch,
Med, Wochenschr 84: 1814-16, Nutr, Abs, and Reviews
7% 1083,

(3) Landquist, N, S, and Phillips, P, A,
1945, Some observations on the effect of sulpha drugs on
blood vlasma ascorbic acid levels in calves, J., of
Deiry Sei., 283 139-145.

(22). Berg, O, C,, Fugzins, C., and Hodges, C, V,
194, Concentration of ascorbic acid and the phosphatases in
pecretion of the male genital tract, Am, J, of
hysiol, 133: 82-87,

(32) Belasco, I, J. and Mulin, J R,
1940, The effect of vitamins A and C on experimental hyver-
thyroidism, J, of Matrition 20! 577-588,

(34) Biskind, G, R, and Glick, D,
1937, The vitamin C in the testis in relation to anatomic
and functi-nal chenges, Arch, of Path, 23: 363-371,

(35) Satton, T, S., Kramses, W, E, and Hemsard, S. L.
1940, The effects of vitamin A deficiency on the young male
bovine, J, of Deiry Sci, 23: 574.



(36) Sutton, T. S.
1941, Hish quality roughage gains new importance., Jersey
Bulletin 60: 433,

(37) Unmava, C, T,
1941, Vitamin C in children in Bogate, J, of Am, Med. Ass'n,
116: 2109,

(38) Phillips, P, H,, Rupel, I, W,, Aleson, J, J., and Bohstedt, G,
1938, The effects of an atypical blindness producing ration
upon the vitemin K and C content of calf blood.
Proc, Amer, Soc. of Animal Pro. p. 320,

(39) Sure, B,, Theis, R, M,, Harrelson, R, T,
1939, Vitemin interrelationships, I, Influence of avitaminosis
on various tissues and endocrines, J, Biol, Chem, 129:
245,

(40) Riddell, W, H, and Whitnsh, C, H,
1938, Vitamin C metabolism in the dairy cow, J. of Deiry Sci.
21: 121,

(41) Wallis, G. C.
1943, Evidence of the synthesis of vitamin C by dairy cows,
Je. of Deiry Sci, 28:401

(42) Almquist, J, O, and Andrews, F, N,
1944, T™e failure of ascorbic acid to augment equine gonadotrovin
in the rat, J, of Animal Sci, 3: 183-187,

(43) Peterson, ¥, E., Soielman, A,, Pomeroy, B, S. and Boyd, W, L.
1941, Effect of thyroidectomy upon sexual behavior of the male
bovines, Proc. Soc. of Exp, Biol. and Med, 46: 16-17,

(44) Erb, R, E, end Andrews, T, X,
1942, Effect of the gonadotropic sabstance of pregnant mares
serum on the blood plasma-ascorbic acid of the bovine,
30: 258-262,

(45) DiCio, A, B. end Schteingart, M,
1942, The influence of ascorbic acid on the activity of
gonodotronic hormones., ZEndocrinology 30t 263-264,

(46) Turner, C, W,
1943, Sterility in sires and cows., OCuern, Breeders Jour.
63: 712-713,

(47) Johnson, S. R,
1943, Studies with swine on ratinns extremely low in maganese,
J. of Animal Science 2: 14,



(48)

(49)

(50)

(51)

(52)

(53)

(54)

(58)

(56)

(s57)

(ss)

(59)

-65 = -

Jones, I, R,, Dougherty, R, W, and Haag, J. R,
1945, Relation of matrition to growth and breeding performance
in dairy tulls, I, Alfalfa hay rations, J, of Dairy
Sci, 28: 311-320.

Roberts, Flmer and Dawson, W, M,
1935, Effect of Folwers solution on eanimals. Univ, of Ill.

Holt, E,, Albenese, A, A,, Shettles, L, B,, Kajdi, C, and Wangerin, DM,
1942, Studies of experimental amino acid deficiency in msan,
1. Nitrogen bdalance. Fed, Proc. - Fed, of Amer. Soc.
of Exp, Biol, 1t Part II, 116-117,

Boyer, P. D,, Shaw, J. H, and Phillips, P, H,
1942, Studles on managenese deficiency in the rat,
J. of Biol, Chem., 143: 417,

Lardy, H, A,, Boyer, P, D,, Shaw, and Phillips, P, A,
1942, Mangsnese for cattle, Hoard's Deiryman 87: 558,

Kuhlman, A, H, and Gallup, W, D,
1942, Carotene requirements of dairy cattle for conception,
J., of Dairy Sci, 25: 688-689,

Reid, J. T, and Sykes, J, T,
1945, The influence of ascorble acid on the activity of
gonadatropic hormones of guiena pigs. (unpublished data).

Biskind, G, R. and Glick, D,
1936, The vitamin C concentration of the corpus luteum with
reference to the stage of estrous cycle and pregnancy.
J. Biol, Chem, 113: 27-31,

D,vis, H, P, and Williems, N, K,
1929, Evaluating bovine semen, Proc. Soc, of An, Prod, 232-242,

Underbjerg, G, L, K, and Devis, H, P,
1940, Longevity, fecundi ty, motility and pH of diluted 2nd
undiluted semen. Proc., Je of Soc, of An, Prod, 229-235,

Weatherbdy, E, J,, Reece, P, R, and Bartlett, J, W,
1940, The ability of deiry btulls to withstand regular service
for artificial insemination during one year, Proc,
Soc, of Animal Prod. 224-229,

Salisbury, G. W,
1941, Recent ressarch developments in the preservation and
handling of bovine semen, The Cornell Veterinarian,
31: 149-159,



(60)

(61)

(62)

(63)

(64)

(e5)

(66)

(67)

(68)

(69)

(70)

(n)

- 66 =

Willett, E, L and Selisbury, G, W.

1942, The effect of various dilutors, cooling rate, temperature
of storage and some other factors on the liveability of
spermatozoa in stored samples of bull semen, Memoir
249, Cornell Univ, 3=45,

Bortree, A, L.
1941, A study of some of thefactors affecting the amount of
ascorbic acid 1n the blood plasma of cattle, Thesis,
Michigan State College.

Schaffner, C. S, end Andrews, ¥, N,
1943, The determination of the concentration of spermatozoa in
foxl and tull semen. Ansatomical Record 86: 99-107,

Browm, W, C,, Vanlandingham, A, H, and Feakley, C, X, Jr,

1941, Oxidized flavor of milk, X, The effect of feeding
postassium iodide supplements to dairy cows on the
carotene content of the butterfat and the ascorbic
content of the milk and the relaticnship to metal-
induced oxidized flavor, J, of Dairy Sci. 24: 1035=1039,

Drill, V, A,
1943, Interrelation between thyroid function and vitamin
metabolism, Physiol, Reviews 23: 355-379,

Beck, G, H, and Salisbury, G, W,
1943, Repid methods for estimating the quality of bull semen,
J, of Dairy Science 26: 483~494,

Davis, H, P., Underbjerg, G. K, and Williams, N, Y,
1940, The effect of storage temperatures upon certain character-
istics of bovine gsemen. J, of Dairy Sci, 28: 1057-1068.

Letard, E,
1936 Artificiel inseminotion in the domestic animelsg., Vet. Jour.
92: 61,

Phillips, R, W,
1935, The physiology of spermatozna, Proc, of Animal Prod,
222-235,

Lasley, J, F,
1944, The relationship between spermatozoan motility and the
percentage of live spermatozoa and fertilizing capacity
of bull semen, J, of Animal Sci, 3: 433,

Ely, R, E,, Herman, H, A, end Winchester, C, P,
1942, Studies of respiration rate of dairy bull spermatozoa,
Univ, of Mo, fes, Bull, 353: 1-21,

Lasley, J, F,and Bogart, R,
1944, A comparative study of epididymal and ejaculated sperma-
tozoa of the boar, J, of Animal Sci, 3: 360-370.



(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(e0)

(81)

(82)

(83)

Bartlett, J, W, and Perry, K J,
1929, Lessons learned from eighteen months experience with
cooperative artificial breeding of dairy cattle in
New Jersey, Proc, Amer, Soc. Animal Prod. 32nd
meeting,

Albrecht, W. A,
1945, Discrimination in food selection of animals, The
Scientific Monthly 60: 347,

Pankevic, A, A,

1945, The effect of the protein level of the diet on the sperm
of breeding bulls, TFeeding of farm animals and
fodder prod. 79-93, Pub. by Lenin Aced. Agric. Sci.
Moscow 1940, MNutr, Abst, and Reviews 14, 3: 576,

Anderson, J,
1941, Tur ther investigations on the semen of the bull,
The Veterinary Record 53¢ 197-205,

Hammond, J,
1921, Further observations on the factors controlling fertility
end foetal atropy. Je. Agric. Scl, 1l: 337=-356,

Zittle, C, A, end O'dell, R, A,
1941, Chemical studies of bull spermatozoa.
J, of Biol, Chem, 140: 89%907,

Dougherty, R, W, and Ewalt, H, P,
1941, Semen studies in the b:11, Amer. J. of Vet., Res. II, 419-425,

MacLeod, J,
1941, The metebolism of humen spermatozoa, Am, J, of Physiol,
1323 193,

Kelley, P, L,
1940, How should we manage the herd sire, Hoard's Dairyman 85:40,

Willett, E, L., Puller, H, K, and Salisbury, G. W.
1940, Preservation of bovine spermatozoa in yolk-phosphate
diluent end field results from its use. The Cornell
Veterinarian 3 507,

Phillips, R, W,, Knepp, B, Jr,, Hemstra, L. C, and Xaton, O, N,
1943, Season veriation in semen of bulls, Amer, J, Vet., Res,
4: 115-119,

Laptev, M, A,
1945, Theeffect of feeding on the sexmal activity and sperm of
bulls, Feeding Farm Animals and Fodder Prod, 67-78,
Pub, by Lenin Aced, Agric, Sci, Mutri, abs. and Reviews 14:
3: 576.



(s84)

(85)

(86)

(87)

(88)

(89)

(%0)

(91)

(92)

(93)

(94)

(95)

Pinetean, M,
1939, The aphrodisiac properties of ergot of rye, J, Amer,
Vet., Med, 95: 511,

Timin, K, S, and Perelurien, M, T,
1944, The influence of whe2t germ on sperm procduction of bulls,
Akod, Sel. Skokhoz, Newk, 6: 17-21, Vet, Bull, 14:278,

Henke, L. A,
1935, Results of feeding sprouted oats to correct sterility in
cattle and swine, J, of Agric, Res. 51: 51-59,

Gullickeon, L, S., Palmer, ¥, L, B, and Olson, ¥, C,
1944, Vitamin B in the mitrition of cattle, Jour, of Imiry Sci,
27 634,

Salisbury, G, W,
1944, A controlled experiment in feeding wheat germ oil as a
supvlement to the normel ration of bulls used for
artificiel insemination, J, of Deiry Sci, 27: 551-582,

Donham, C, R,, Simms, B, T, and Shaw, J. N,
1921, Fertility studieg in the btmll, 1TI, The relation of
miscroscopic findings in semen to its fertility, J. Anm,
Vet., Assoc, 78: 665=680,

Selisbury, G, W, and Mercier, E,
1945, The reliability of estimmtes of the pronortion of
morphologically abnormel spermatozoa in bull gemen,
J. of Animal Sci, 4: 174-177,

S8wanson, E, W, and Herman, H, A,
1944, Seasonal variation in semen quelity of some Missouri dairy
bulls, J, of Deiry Sci, 27: 303-310,

¥rb, H, E,, Andrews, F, N,, Bullard, J, ¥, and Filton, J, H,
1944. A technigue for the simul teneous measurement of gemen
quality and testis histology in vitamin A studies of
the dairy bull, J. of Dairy Sci, 27! 769-772,

Swenson, B, W, and Herman, H, A,
1944, The correlation between some characteristics of dairy
bull semen and conception rate, J, of Deiry Sci.
27 297.

Spielman, A, A,, Petersen, W, E,, Fitch, J. B, and Pomeroy, B. S,
1945, General appearance, growth, and reproduction of
thyroidectomized bovine, J, of Dmiry Sci. 28: 329-337,

Guilbvert, H. R,
1942, "Some endocrine relationships in mitritional reproductive
failure." (A review) J, Animel Sci, 13 5-13,



P T |

. ..
. - .
! N
. . .
i
[
.
~



(96)

(97)

(98)

(29)

(200)

(101)

(102)

(103)

- 69 -

Lindquist, N, S, and Phillips, P, H,
1945, The effect of chlorobutanol on certain members of the
B complex in the rumen and blood plasma ascrobic acid
levéls, J., of Dmiry Sci, 28: 25-28,

Moore, L, A, and Cotter, J. W,
1945, The relationship between a low carotene intake and
urinary excretion of ascorbic aclid in dairy cattle,
J, of Dairy Sci, 28¢ 495-506,

Kimble, M, S, and Gordon, E, S,
1929, The impor tance of riboflavin and ascorbic acid in the
utilization of vitanin A, J, of Biol, Chem, 128: 111,

McHenry, E, W,, Reedman, E J, and Sheprerd, M,
1938, Physiological properties of ascorbic acid, Biochem, J,
32: 13R=1304,

Musulin, R, R,, Tully, R, H, 3d,, Longnecker, H, E, and Kyng, C, G.
1939, Vitamin C synthesis and excretion by the rat, J, Biol,
Chem, 129: 437,

Smythe, C. V, and Kyng, C. G,
1942, A study of =scorbic acid synthesis by animr]l tissue in
vitro, Je. Biol, Chem, 142: 529-541,

Longnecker, H, E,, Maslin, R, R,, Tully, R, H, 3d4. and Xing, C, G,
1939, An acceleration of vitamin C synthesis and excretion by
feeding known organic compounds to rats, J. Biol, Chem,
129 445-453,

Asdell, S, A.,, Fincher, M, G,, Snith, S, E, and Flliott, F, I,
1942, A controlled attempt to restore fertility in deiry cattle
by treatment with gonadic and gonadotrovic hormones.
Cornell Univeresi ty Memoir 243, 1-24,



r—— s T T R



APPENDIX



- 70-

TABLE VII. EFFECT OF FEEDING CHLORCBITANOL TO THE "PATTY" BULL (JEPSTY)
Dnte tAscorbic Acid per 100 ml.: Sperm Motility : Chlorobutanol
! Blood Plasma : Semen : ZIEvaluation ! Treatment
H : ¢ TFresh Sample :
s mg. H mg. ¢ (1) H
H H : H
2/28f4a t 0.22 $ 10,47 : + :
3/2/a : : : tStarted feeding
: H s 5 gm, per day
3/7/4 : 0.28 t 4,80 : + :
H H H H
3/14/a : 0.412 i1 8,83 : ¢ ¢ :
H H H H
3/22/4 : 0.510 P 773t + ¢+ 4 :
H : H H
3f29/4 : 0. 270 : 8,89 : ¢ + :
H H H H
4/4/a1 : 0.397 P 7,52 ++ ¢ :
H H H H
4f12/ a1 : 0. 350 : B,77 % 4+ ¢ tDiscontinued
H H H tchlorobu tanol
4/25/41 : 0.079 L I ; TN T t
H ¢ H :
5/3/4 : 0.123 t 5,27t 4+ ¢+ ¢+ 4 :
H H H H
5/17/4 : 0.246 P 56,59t ¢+ ¢t ¢ :
H H H H
5/m /4 : 0.187 6,41t + ¢ %+ :
7/14/ 41 t 0,291 t 6,90t ¢+ ¢+ 4 :
H H H H
9/22/41 : 0.238 : 8,04: + 4 ++ :
H H H H

(1) # = 20~40 per cent motility; + + = 40-60 per cent motility; # # + =

60=75 per cent motility; + + + + = 75 per cent motility.
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TABLE VIII. - contimued

Inte $ Ascorbic Acid

¢ Sperm ¢ Vol. ! Semen @ Per Cent Motility
¢ per 100 ml, $ Conc, ¢ c.c, ¢ DPH :Fresh: 24 hr,:43 hr.: 72 hr,
¢ Blood : Semen H H s H H H
t mg, : mg. ! mfcc ! : : : t t
[} ] 4 H H [ [ ] ]
12/8/42 3 0,287 : 3.207 ¢ = t26 ¢+ - : 3BB: T : 12 ¢ O
12/15/42: 0,366 : 3.570 ¢t = $ 32 ¢ 712: 65: 45 : 0 : O
12/22/42: =~ & 455 : = 16,7 ¢ = t 45: 5 ¢+ 0 : O
12/29/42: 0,327 : 8,45 :1.584: 40 ¢ - :t 4O 20 : 5 3 0
1/5/43 ¢+ = : 4,695 ¢ = :1 2,6 ¢ - ¢ B55: 45 : 15 : O
1/14/43: 0,275 ¢ 2,123 : - t34 ¢+ - : 65: 4 : 0 t O
2/24/43: 0,399 : 2,804 : = $: 38 ¢ = : M: 40 : 15 : 10
3/11/43: 0,323 : 4,418 ¢ - t = t = t 4 : 4 : 25 : 15
3/18/43: 0,259 : 2,501 : = :54 ¢ - : 60: 3B : 15 : 5
4/27/43: 0,544 : 4,552 ¢ - : 48 : - : 20 : 10 : 0 : O

TABLE IX, PR CFENT OF ABNCRMAL SPEPMATOZOA IN SEMWN OF "PATTY® BULL
DURING SECOND TRIAL

Date : Per Cent Abnormal Sperm Commen ts
: :
4/12/42: 76 t Majority coiled taile
5/19/42: 62 e " "
6/26/42; 42 : " "
7/26/42: 45 : " " "
8/24/42: 21 . oom " "
11/10/422 42 : " " "




TABLE X. YXFFECT OF CHLOROBUTANOL TFERMNG TO BULL "1645" (HOLSTEIN).

: s t
Date tAscorbic Acid per 100 ml.!Sperm :Chlorotutancl treatment
Blood $ Semen tMotility:

: ., ! ng,  :(Fresh)

: s 3 $
1/17/4 : 0,28 : 0,88 : None -
1/2/a t - : - s tStarted feeding 5 grm.per day
1/27/a : 0.0 : 0,288 t ¢ :Contiming
2/5/a : 0.43 : 10,22 : + ¢ ®
2/8/q : 0,43 : 898 : +4+ : M
2/10/4 : : : tDMscontimed
2/15/a : 0.52 : 5562 1+ ++
2/22/4a t 0.2l 6.72 P o+ 8
3/1/ : 0.36 8.2 s+ :
3/17/a : : t :Started feeding 5 gre.per day
3/22/a : 0.389 ¢ 6,22 t+ ++ :Contimed
3/29/a : 0.495 : 408 1+ +4+ ¢ "W
a/s5/a : 0.494 9,630 te++é¢ 3 W
4/12/Q : 0.435 : 7,77 i+ + + ¢ :Discontimed feeding
4/24/0 t 0.167* : 9.2 b rt + 48
5/3/41 : 0.218 : 8,85 o+t
s/17/4 : 0.342 : 10,63 ¢+ ¢+ ¢ 3
e/7/a : 0.150 @ 8,80 e+ ¢+ ¢
9/24/41 t - : 5, 36 e + ¢+ + 3
10/1/4 : Start of second period = Started feeding 10 grams per day
10/10/@ 0.220 ¢t 4076 :+ ++ iContimed
10/17/44 0.250 ¢ 2,502 : + :
10/24/41 ¢ 0.475 5,316 : ++¢ ¢ "
11/7/4 : : : tDscontimed = lost muscle tone
11/8/4 : 0,191* : 5,563 ¢t ¢
11/12/a t : tStarted 5 grms. per day
12/2/4 t 0.356 ¢ 7,407 1+ + + #%Contimed
12/10/41 0.0 : 418 p+++: "
12/17/a14 0.366 4532 t+++ ¢+ "
1/14/42 0.152% ¢t 8,495 t+ + + + ¢ "
1/23/42 : 0.151°* : 6.168 ¢ + + + ¢ "
3/5/42 : 0.258 ¢+ 9,003 4+ +++: O
2/20/42 : 0,257 0.931 :Bloody @ "
3/14/ 42 : 0,290 : - tDiscontimed
3/17/42 : 0,290 : 1,256 !+ + t+ + 3Sample by massage
4f/7/42 : 0,177 ¢t 459 ¢+t + 4

H 3

¢ H

¢ Low values due to hemolysis.
¢ Semen had 90 per cent motility when fresh and 50 per cent at 96 hours.
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TABLE XI, EFPECT OF CHLOROBUTANOL ON EREEDING EFFICIENCY OF BULL "1645".
s H $ H
Period ¢ Treatment ¢ Services ! Conceptions ¢ Services per
3 s g $ Conception
4 H H H
1st. 11 m0o, : Y¥one H 42 H 11 s 3, 80
3 1 4 H H
1st. bm, ¢ 27 gr. H 13 H 5 : 3,60
H H 1 $
2nd. 3mo, ¢ None H 11 H 1 { 11.00
s H H H
2nd. 4mo, 1170 gr. 7 : 3 : 2,23
H $ 3 4
TABLE XII, EFFECT OF FEEDING CHLORCBUTANOL 10 SIRE 72-A (HOLSTEIN),
H H H
Date sAscorbic Acid per 100 ml, :Sperm :Chloerobtutanol Treatment
¢ Blooad : Semen tMotility:
: ng, : ne. :(Fresh) ¢
H H H H
9/24/41 : 0,223 4,081 i+ + :
10/1/41 ' : tStarted feeding 10 gm, daily
10/10/41 : 0,125* : 0.646 (1):+ + tContimed
10/17/92 ¢+ 0.214 2.197 e + :
10/24/41 ¢ 0,504 - (2): :
11/8/4 : 0.224 4.186 v+t "
11/9/4a @ : : tRednced dosage to 5 gr. deily
12/2/4 ¢+ O,2?6 : 1,935 : 15 gr, per day
12/10/42 ¢ 0,208 - : LI I R
12/17/44 ¢ 0,232 1,996 T T L L
1/14/42 ¢ 0,197 : 1,839 s+ LI B
1/23/42 : 0,273 - (3): tPed 10 gr. for 9 days then 5 gr.
2/4/42 : 0,484 3,75 t+ + + ¢+ 15 gr.
2/20/42 : 0,540 4615 44 44 21" 0 .
3/14/42 : : tDiscontimed feeding
3/16/42 : 0,226 ! 2.082 : tNone
47/2 + 0.0017 ¢ 1,20 4 ¢ "
6/9/42 : 0.147 0,920 1Tow L
H

* Slight hemolysis.

(1) Semen sample dloody.

(2) Noet able to get sample e to lack of coordination.
(3) Semen thick, bloody mass - only 0,7 cc. in sample.
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TAELE XIII, EFFECT OF CHLORCBUTANOL ON BREEDING EFFICIENCY OF SIRE 72-A,

H

3 S 3
Period ¢ Treatment : Services : Conceptions ¢ Services per
3 $ g ¢ Conception
s s : $
3 mo, Prior H None @ 17 s 3 s 5,66
: H H H
4 mo, of treat- H H H
ment $5-10 gr.per : 13 : 5 H 2.60
: day :

TELE X1V, EFFECT OF CHLORCBUTANCL FEEDING TO SIRE 1601 (HOLSTEIN).

Inte tAscorbic Acid per 100 ml, $Sperm :Chlorotutanol Treatament

! Blood ¢ Semen tMotility:

3 ng, : ng, t(Fresh) 1

$ H $ H
3r1/a 0.22 8.55 ¢+ 4 8
3/7/a2 : : 1Started feeding 5 gr. daily
3/22/@ : 0,27 8.44 4+ + ¢+
3/29/@4 : o0.117 7.21 te 4 :
4/2/ : : tDiscontimed feeding
a/s/q 0.119 8,806 :+ ¢ t
4/7/14 0,229 : tStarted feeding 5 gr. daily
4/9-12/41: : ' 110 gr, daily for 3 days
412/ : 0,213 10, 60 ¢+ + + + :Discontimed feeding

s 3

$ L]

TABLE XV, EFFECT OF CHL(ROBUTANOL ON THE BREEDING EFFICIENCY OF SIRE 1601.

§

: $ : :
Period : Treatment : Services : Conception : Services per
$ g 3 : Concep tion
: $ s t
1 mo, H None !¢ ] s 2 s 3,00
: 3 3 H
4 mo, ¢l mo, 5 gr.t 156 H 11 s 1,36
H s : H
: 3 $
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TABLE XVI, EFFECT OF CHLOROBUTANOL TFEEDING TO SIRB “"SHORTHMRN",

H H H H

Date tAscorbic Acid per 100 ml, :Sperm:Semen:Per Cent Motility - Sperms
¢ 3Blood ¢ Semen :Conc.: pH (Fresh:24 hr,:48 hr,:72 hr,
$ ng, mg. mfcc ¢ : : : s
H H H H H f ! s
3/17/42 : 0.241 3D ! = ! = § = 3 @ § = § =
3/20/42 :Started feeding 10 grams of chlorobutanol per day
3/26/42 : 0,087 4,760 : t 10t 0 § = t =
4/3/2 : 0.6 6.084 : : t 50: 20 t = 3 =
4/10/42 :Ted last 10 gr. dose - none fed 4/8 and 4/9 - Incoordination
4/17/42 1 0,244 1,994 : t 50: 10 ¢ - -
4/23/42 : 0,168 3,908 :1.312: t 0t 20 ¢ - t =
28/42 1+ 0.222 .35 : .620:6,9: 720t 60 t 5 :
5/4/42 0,297 4629 : .,140:7.,50: 0 : 0 t = : =
8/7/42 t 0.:13 4.260 : ,648: 6,862 60t 40 : 40 : 15
5/7/42 1Started feeding 40 grams of chlorobutanol per week
5/12/42 : 0,323 5.292 : ,860:6,78: 75 : 10 : 10 : =
5/19/43 : 0,384 2,815 : ,872:6.83: 80 : 50 : 20 : 10
6/26/42 : 0,34 11,88 ¢ ,792: 6,788 90 : D : - 1§ =
5/26/42 :Discontimed feeding chlerobutanol
6/2/42 ¢+ 0,097 4,132 : ,788: 6,60t 80 :t 4 :t 30 : 15
6/9/42 1 0,227 4,060 ¢ .336:6,96: 80 : 60 : 40 : 20
7//42 : 0.174 4,999 ¢ -t -: 8 : 75 : 6 : 30
L] 3 3 $ 3 H 3 s

TAELR XVII, P¥R CENT OF ABNCRMAL SPFRMATOZOA IN THE SEMEN OF SIRE "SHR THORN"

: H
Date H Per Cent Abnormal t Comments
L H
21/42 s 13 t Bent bodies
5/19/42 : 11 t Bent bodlies and coiled tails
6/9/42 : 9 LI LI "
7/30/42 : 12 L ". "
! 3




TABLE XVIII, EFFRCT OF FEEDING CHLOROBUTANCL TO THE "WELLS* BULL (JERSEY),

s : : :
Date t Ascorbic Acid :Sperm: tPer Cent Motility of Sperm

I

t per 100 ml, sConc, ! : H s B s

t Blood t Semen: : 3 s H : T

: mg. : mg, :C/mm 3 pH : Vol., tFresh:24 hr,:48 hr,:72 hr,

3 4 4 H $ H H H H
4/17/42 :0,100:0,378: - t = ¢t 30 t 20: = = =
4/21/42 : 0,164 : 2,146 17,20t 20 : 30D: 5§ : - 3 =
4/23/42 10,168 : 2,04 : 416t - : 2,7 t 10! = = : =
4/28/42 10,222 : 0,098 :1380 : 7,48: 2,6 1 50:20 :10 : B
5/4/42 :10.349 10,732 : 608 :7,32: 30 ¢ 60: 8 t - : =
5/7/42 ¢ 0,190 ¢ 4,600 : 888 : 6,98 : 1,7 ¢ 50 :30 3110 : O
8/7/42 :Started feeding 40 grams of chlorobutanol per week
5/12/42 : 0,340 : 1,188 11120 : 7,70 ¢ 2,6 &t 49 :2 : 0 : O

19/42 : 0,169 : 1,247 32290 $ 7,50 ¢ 2.2 ¢+ ®: 0 : 0 : O

5/26/43 : 0,264 : 0,8% : 837 : 6,42: 2,8 : 20110 0O : 0
5/28/42 :Increased to D grams every other day
6/2/42 : 0,106 : 1,058 : 504 : 6,86 ¢ 2,0 : 30 3 20 5§ :1 0
6/9/43 :0,182 : 1,383 : 368 : 7,54 : 3,0 : 40 : 20 0O : 0
6/9/42 : Increased from 20 grams to 30 grams every other day
6/17/42 :8howed incoordination - discontimed chlerebutanol
6/26/43 1Started feeding 10 grams every other day
?7/1/42 : 0,345 t 0,738 3 17,7 ¢ 35 :t 10: 0 : 0 : O
?/7/42 :0.641 : 1,782 ¢ 16,92t 50 ¢t 90 : 40 : mot read
7/15/42 : 0,07 : 2,883 : $17.50: 2,5 ¢ 65t 30 1 motread
7/22/42 : 0,294 : 5,640 @ $1718: 2.4 ¢t 80 : 75 :18 : O
7/28/42 1 0.5 1 4941 : t = 1 0,7 &t 85 :50 : sample lost
8/4/42 : 0.496 : 3,227 : 173 ¢t 2,6 : M:60 : - : 0
8/10/42 : 0,467 : 3,823 @ t « : 30 : 603 O :
8/17/42 : 0,345 : 4.743 ¢ 172 3 32 1 28: 0 : 0 : O
8/17/43 :Mscontimed chlorobu tarol
8/24/42 : 0,314 : 3,570 :6,82: 20 t 65 : 85 : lost sample
8/31/42 : 0,352 : 3,09 17,383 20 ¢ 26:25 : 1 : O
9/4/43 : 0,200 1 2,715 1700t 35 ¢ 80865 :28 : 5
9/12/42 : 0,314 : 2,607 t « ¢t 33 :t 8018 :14 20
9/21/42 1 0,288 : 3,493 : !t - 3 1.4 8 20355 : 8 : O
9/29/43 : 0,370 : 3,188 :t - 3 20 : 16310 : 1 : O
10/15/42 seloudy & 2,772 ¢ t =« 3 1,4 3 20318 : 0 : O
10/20/42 ¢ 0,437 : 3,99 ¢ t = t 2,6 ¢t 66:30 3120 : 5
10/27/42 1 0,327 ¢ 3,270 ¢ 1695 : 27 3 801 :116 : 2
11/3/42 ¢+ = 12,356 ¢ 1 709: 2,4 ¢+ 86:85 : 8 : 3

11/10/42 : Sold
3 $

L. J
*e
L J
*®
L
*®
*®




.
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TABLE XIX, EFFECT OF CHLOROBUTANCL ON BREEDING EFFICIENCY OF "WELLS" SIRE,

Period Treatment Services Concep tions Services per
Concep tion

3 months None 10 2 5,00

2 months 390 grams 3 2 1,50

TABLE XX, PFR CENT (O ABNORMAL SPERMATOZOA IN SIMEN OF WELLS BULL.

Date Per Ceat Abnormal @omments
42142 14 Coiled tails
5/5/42 14 " "

6/ 9/ 42 16 " "
7/18/42 19 " "

8/24/ 42 12 " "
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TABLE XXI, EFFECT OF CHLORCBUTANCL FEEDING ON SIRE *D-520% (RED DANE),
s R ] :

Date ¢ Ascorbic Acid tSperm: Semen tPer Camt Motility of Speram
t_per 100 ml, :Conmec,! s
t B166d : Semen! : : : : : :
t mg, ! mg, tC/mm 8§ pH t Vol, tFresh:24 hr, 148 hr,:72 hr,
H H 3 H H H H H H

6/15/42 ¢ 0,139t = § = § = t @ § = 3 = = § =

6/20/42 + 0,334 :filtrate destroyed :No motile spermsiconsiderable sediment

6/20/42 ¢+ 8Started feeding 20 grems chlorobutanol by capsule

6/29/42 ¢ 0,324 : = : t thppeared sleepy

6/29/42 to 7/6/42 fed 150 grams of chlorobutanol by 30 gram doses in cepsule

form over a 5 day period. Drowsy during this period

7/7/42 : 0,328 : 0,245: : 6,42 : 1,3 :No sperms

7/15/42 ¢ 0,267 : 1,127 t 7,60 ¢ 2,0 :No sperms

7/15/42 1+ 8tarted feeding 10 grams chlorobu tanol every other day

7/22/42 + 0,448 1 1,998: 169 : 133 10t 86 1 0 : O

7/28/42 ¢ 0,385 : 1,532: $1710: 2,9: 18: 5 ¢t 0 :t O

8/4/42 : 0,332 : 2,012: t 7,22 ¢t 7,0 tFew dead spera

8/10/42 : 0,371 : 3,000t t - ¢ 3.6 " "

8/17/42 ¢ 0,392 : 2,224 t 7,00t 33:" " &  _Semen brown in color

8/17/42 ¢ Discontinued feeding chlorobutanol

8/24/42 : 0,402 : 2,130 1 6,78t 2,5 tNo sperns

8/31/42 : 0,255 t 3,444: 1896t 1,5 :Few dead speras

9/4/42 : 0,137 : =~ t - ¢t 2,8t 3: 2 : 2 : O

9/12/42 ¢+ 0,261 : 3,140 t @« : = 3Dead sperm

9/15/42 + 0,326 : Ted 25 cc. of shark liver oil containing 25,000 I.U, of
: vitamin A,

9/19/42 : Increased to 50 cc, shark liver oil every 3 days

9/21/42 ¢ 0,332 : 2,792:No motility, Considerable cell debris.

9/29/42 ¢ 0,267 : Masturbated

10/2/46 ¢ - L

10/15/42: 0,295 : 2,682 : t 1,8 :Tew dead sperms

10/10/42: S,arted 25 grams chlorodutanol twice a week

10/20/42: 0,362 ¢ 4,450 ! t 2,2 tMany dead sperms

10/27/42: 0,363 : 3,994 t 7,081 0,7 ¥ L "

11/10/42: 0,242 : 3,583: t 7,12t 3,3 :Cell debris and crystals

11%17/42: 0,323 ¢ 3,495: : t o0,6:" " LI

12/1/42 ¢ 0,254 ¢ 2,709: : ! O.4:" O "o

12/8/42 : 0,279 1 2,245: $ 695 ¢t 9,6 tSeminal fluid

12/12/42: Started feeding 50 grsms chlorobutanol 2 times per week

12/17/42: Vas too drowsy to collect sample

12/22/42: 0.334 : VWas too drowsy to collect sample

1/5/43 : 0,230 ¢ 0,870:Seminal fluid

1/6/43 to 1/12/43 - Ne ohlorobutanol

1/13/43 - t 3,583:Tew club tailed sperm

1/13/43 1 Started feeding 5 grams chlorobutanol per day

1/20/43: = 1 = : : 1,9 :Tew dead sperm

1/27/43 ¢ = : 3,2108 : : CLI "

1/27/43 : Stopped feeding shark liver o1l

2/6/43 : Stopped feeding chlerotm tamol

2/10/43 + 0,38 : 2,990 : : 0,4 tNo sperm

2/24/43 + 0,364 : 3.276: @ t 6,4 ¥

3/11/43 ¢ 0,286 ¢ 2,756 : : 1,7 1Tew dead sperms

3/18/43 t 0.231 : 1,03: : : LI "

4/6/4a3 : - $ 4,204 : : tSeminal fluid - no speras

-_ea PR "



ez




- 80 -

TABLE XXII, XFFECT OF CHLGROBUTANOL FEEDING ON SIRE "THCRNE* (JERSEY),

H

s H
Date t Agcordie Acia @ H

$ per 100 ml, s Semen tPer Cent Motility of Sperm

¢ Blood ¢ Semen ! s H t 3 s

! mg, ¢ mg, $PH ¢ Yol, :Fregsh : 24 hr, ¢ 48 hr, ¢ 72 hr,

H H H H H 4 H H
10/10/42 ¢ =« :2,977: - : 45 : 9% : 6 : 45 t 20
10/22/42 1 0,225 : 4,422 ¢ - 1 X4 t 9 : 65 : 4 1
10/29/42 ¢+ = : 2,632 :Sparted feeding 10 grams chlorobutanol per day
11/3/42 ¢+ - : 2,343 : : 36 : 60 t 4 : &£H 1 D
11/10/42 1 0.286 : lost :t 3,2 3 80 : 35 : W t 20
11/12/42 1 - : 3,655 @ 1 41 : 8 : 5 : 4 t 35
11/21/42 :Muscular incoordination, No chlorobutanol from 11/21 to 11/28
12/1/42 :0,219 ¢t 2,709 : 7,95: 3,2 : 3 :t 18 :t O : O
12/15/42 : 0,366 ¢ 2,820 ¢ 7,20: 2,8 : 3 : 18 : O t 0
12/15/42 ¢ = 1 2,871 & 7,05: 42 : 56 : 45 : © t 30
12/22/42 ¢ <« 185,080 : -: 41 ¢ 75 :t 65 : O : 0
1/5/43 : 0,341 : Fo semen sample taken
1/5/43 : t 1/12/43 Muscular incoordination. No chlorcbutanol
1/6/43 $1430: -: 42 : 80 :t 3B 1 25 : O
1/11/43 16,7461 =t 3,8 : 8 : 4 : O ! 2

: 3 H H s 3 3 H

TABLE XXIII., EFFECT OF CHLOROBUTANCL ON BREEDING EFFICIENCY OF “THCRNE“ BULL.

Period Treatment Services Conceptions Services per
Coneeption

3 mo, previous None 13 3 4.33

3 mo, following 61 days ? ] 1,490

TARLE XXIV. XFFECT OF (HLOROBUTANOL FEEDING ON SIRE "LADD" (JERSEY)

H : 1 4

Date ¢ Ascordiec Acid @ H

$_per 100 ml, $_Sperm :Per Cent Motility of Speram

$ Blood § Semen ¢t Vol, ¢ s 0 s

$t mg, ¢t mg. ¢t ml, ¢ Fresh t 24 hr, : 43 hr, & 72 hr,

: 3 $ D : D :
1/28/44 : no : no : B5,5*: 20 : O : O : O
1/28/44 :Determimation, Syarted feeding 5 grams chlorobmtanol per day
2/16/44 nade : 30 ¢t 46 : 20 : O0 : O
2/17/44 : : 1 38 ¢ 8 :t 2 : 0 : O
2/25/44 : t 456 ¢ 5 : 40 : 28 1 20
3/3/44 : : 35 ¢ 60 : 4 : 10 1 O
3/16/44 s t 46%*: 75 : 85 : 40 : 15
4/19/44 : t 40*: 10 : O :t O :t O

22/44 s t 3.4 ¢ 4 :t O0 : O : O

4/22/44 :Discontimed feeding chlerobu tanol
*Tvo sjactlates sach tims.
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TABLE XXV, EFFECT ON THE BREETING EFFICIENCY OF THE "LADD" SIRE.

Period Treatment S,rvices Concep tion Services per
Concep tion
S mo, previous None 9 1l 9,00

3 mo, following 425 gnm.
in 85 days 156 2 7.50

TABLE XXVI, EFFECT OF CHLCORCBUTANOL FREDING ON REFRODUCTION IN
DAIRY COWS, HERD "A",

] H

: : s :
Cow ¢ Weight t Sires ¢ S,rvices : Dosage : Days ! Services per

: t Used : Before : per ¢ Fed : Conception

H : ¢ Treatment: Day H

t Lbs, : No, ¢ No, t QCrams ¢ H Yo.

s : g s ki :
Sarprise s 850 : 3 ¢ 8 t § :+ 24 @ 1
Joy Tt 600 :t 3 9 : 5§ : 26 (5)
Joy $ : s Tt 20 : 5 (1)
Joy H t s H 5 t 16 @ (]
Maid t 800 ¢ 3 6 : 5 : 2 ¢ 1
Jewel : 850 : 4 14 H 5 1 22 (8)
Jewel $ : : : 20 : 5 (1)
Jowel H : H H 5 t 16 7
Bramble : 850 (S T | 8 H § : 26 : 1l
Marcia :t 90 : 3 8 : B : 22 : (3)
Marcia : : : t 20 ¢ 8 (1)
Marcia H H H : 5§ ¢ 16 : 4
Vera ¢ 900 : 1 H 5 H 5 s 24 ¢ 1l
Kaidna ¢ 850 H 2 H 5 H 8 t A 1l
Yalient Girl t 800 : 3 8 : 5 : 2 (s)
Valiant Girl : : : t 20 3 5 (2)
Valiant Girl H H s 5 $ 16 4

s s 2 s H s




TABLE XXVII,EFFECT OF N(RMAL AND SHOCK TREATMENT ON MILK PRODUCTION,HERD "A",

s ’ H H
Cow ¢ Type of : Grams in : Lbe., of milk ¢ Lbs, of Milk
: Treatmeat : Dosage ¢ Before Treatment : Daring Treatment
: : : (per day) (per day)
s : : s
Surpri se ¢ Normal 6 s 35 s 3B
Maid : " s 6 : 25 : 20
Bramble : : 5 : 35 : 32
Vera s 0 H 5 H 37 H aB
Naida s @ H 5 : 35 H 37
Average ¢ H $ .5 H 3.8
Jubilee t Seck ¢ 20 H 21 2 10
Valient Girl s % : 2 s 20 H 8
Average H H H 20,5 H 5.0
: 3 ! 3

TABLE XXVIII, FFFECT OF CHLORCBU TANOL CN RFPROINCTION IN DAIRY COWNS,HERD "B,

: : :
Cow No. t Weight : Date of ¢ Service : Sire : Remarks
3 ! Service ¢ g ]
D 1 1 : :
652 t 12856 :9/11/44 : 1 1600~G ¢
Brown : :11/9/44 2 $600-F :
Sviss : 112/20/44 1 3 1600-G ¢
: 13/4/46 4  1600-F :
: 13/25/46 ¢+ 5 :600-B :
: 14/17/48 [ 1600~
: 14/28/45 7 1600-B
: 16/11~-6/19: : tFed 5 grams per day
3 $6/31L/48 ¢ 8 $600-E :Pregnant
6® T 1178 13 T 1 1 :
Browa : 14/18/45 2 1600-E @
Swiss : 15/9/45 : 3 :600-E ¢
: 15/30/45 4  1600-B
: 15/30-6/19: s tFed 5 grams per day
: 16/14/46 1 B :600-E :Pregnant
621 s 1377 :3/7/46 ] 1l 1600-F
Brown : 13/29/46 2 1600-8 ¢
Swiss : 14/17/45 3 : H
s 15/11~6/193 : 1Ted 5 grams per day
$ 16/31/45 4 $600-8 :Pr t
¥ AT 1T304 TETod ascorble aeld
Jersey : 12/7/46 2 1300=-Q !
: 12/27/46 ¢+ 3 1300-Q
: 14/11/46 ¢ 4  1300-Q ¢
s 15/12-6/19: t tTed 5 grams per day
: 15/0/45 5 :300-Q tPregnant




TABLE XXVIII - Contimed

s :

:
Cow. No, $ Weglight ¢ Date of : Service : Sire : Remarks
$ $ Service ! { s
s : t t s
J=5 : 766 ::1/22/46 1 $300-Q @
Jersey : 12/10/45 2 1300-Q @
: 12/14/45 s 1300=Q !
t 13/5/48 ¢ 4  1300-Q ¢
t 13/25/46 ¢+ 8 1300=Q ¢
3 35;12-6/19= : tTed 5 grams per day
g 16/8/46 @ [ :1300~-Q tPregnant
PD-X T 1130 :4/12 t 1 1300-8 ¢
: 15/2/46 2 1300=8 ¢
: 15/23/48 s t300=Q ¢
: 16/21/456 + 4  :300=-R
: 18/26-6/19: : t¥ed 5 grams per day
s 8/1/45 : 6 '%&%—’%‘-"‘m
J=2 1 0 Tt 1 : tTried ascorbic acld
Jersey : :2/19/45 ¢+ 2 1300=Q ¢
: 13/26/45 3 1300=Q @
$ 14/19/45 ¢+ 4  1300=Q
s i5/9/48 B 1300-Q ¢
: 15/12-6/19: s iTed 6 grams per day
: $5/20/46 (] :%ﬂ
J=3 : : T 1 t t¥ried ascorbic acid
Jersey : 12/22/46 ¢+ 2  1300-Q
: 13/15/45 ¢ 3 1300-Q
' 14/19/45 4 :300~Q
: 15/12-6/19: : iFed 5 grame per day
: 16/15/45 ¢ 8  :130-Q :Pregnsnt
AT t 1286 13 t 1 t400=K ¢
Ayrshire : 14/17/48 2 $1400-K 3
: 15/11-6/19: : tTed 5 grams per day
s 15/0/46 ¢+ 3 :400-K
$ t16/9/45 ¢ 4 1400=K :Pregnsnt
624 1 13 T 1 $600-B @
Brewn Swiss H :4/17/45 2 1600=2 @
: 15/9/46 1+ 3 1600-B 3
t 16/11-6/19: : tFed 5 grams per day
s 18/30/46 4 1600-3 @
3 16/26/45 ¢ 5 $600-F :Pregnant
0 : TBb_ILFé: 2/i6/44 ¢ 1  tJudd's Bridge:
Brown Swiss s 11/6/46 2 sDemonstrator !
: 11/27/46 ¢+ 3  iDemonstrator :
t 12/7/86 . 4 3 " :
t 13/20/48 3+ B 1600-2 :
: 14/18/46 6 1600=-2 :
: 15/11-6/19: : tFed 5 grams per day
: 15/23/45 7 1600-E :
H s 8 $600-E Pregnant
s :

:16/22/ 45
:

3 3
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TABLE XXIX. EFFECT OF CHLOROBUTANOL ON REPRODUCTION IN DAIRY COWS,HERD "C*,
3 H H 4 H
Cow Mo, :Weight: Date of :Service: Sire ! Remarks
] t_Service ! H 4
H H H H $
A-37 t 956 11/24/44 : 1 Prilly
Holstein ¢ 982 :2/15/44 : 2 ¢ :
t 972 :3/6/44 :+ 3 1 " 1Started 3 gun, chlorobutanol daily
t 954 :3/24/44 : 4 1 " tPregnant 3/8]44
A t 1165 :6/3/44 ¢ 1 iFairfield: '
Helstein : 1050 :7/16/44 :: 2 :Peml :
t 1099 :8/5/44 : 3 1 O° :
t 1064 :8/25/44 : 4 & ¥ 1Started 4 gm. chlorotutanol 9/30/44
11038 :9/15/44 ¢ 5 : ® :
t 1123 :10/28/44 3 5 :Fairfield:Pregnant
™ — 1 942 :2/15/44 : 1 Prilly
Holstein ¢ 954 :3/6/44 : 2 : ¥ tStarted 3 gm, chlerobutanol per day
: 978 :3/24/44 1 3 Fairfield: 3/8/44
: 980 :4/12/44 : 4 1 tPregnant-Abor ted 11/15/44
X7 s t2 s tTFalr [.©
Holstein 1063 :4/4/44 : 2 1 ® 1Sgarted 3 gm, chlorobutanol daily
$ 1060 :4/26/44 : 3 :Pml : 5/10/44
$ 1100 :6/8/44 : 4 : O tPregnant
t 896 :12/31/43 ¢ 1 tPrilly ¢
Holstein : 985 :3/14/44 : 2 :Pairfield:
t 1017 :4/14/44 : 3 ¥ :
$ 1010 :5/4/44 : 4 :Pml 1Started 3 gm, chlorobutanol daily
t 1025 :6/20/44 t 5 :Fairfield:Pregmant 5/10/44
: t1/11/44 ¢ 1 iThorne
Jersey : 705 :4/10/44 : 2 tladd t
t 700 :5/3/44 ¢+ 3 i1Thorne
t 760 :5/27/44 : 4 3 O t8tarted 3 gm. chlorobutanol daily
$ .750 17/3 /44 . 6 :Desi tPregnant 5/10/44
T 1065 13/2 : iTairfiel d:
Holstein : 1057 14/14/44 ¢ 2 : !
t 1050 :6/13/44 ¢t 3 :Paml 1Started 3 gm, chlorobutanol daily
t 1046 17/14/44 : 4 :Fairfield:Pregnant 6/15/44
288 t 1509 :9/21/44 : 1 s Fhairfield:
Holsteln ¢ 1511 :10/16/44 ¢ 2 :Pml t
t 1557 :11/4/44 ¢+ 3 3 1Fed 4 gu. chlorobutamol dally
t 16056 :1/12/46 : 4 : ° 111/8/44 to 1/25/45
: 1606 :2/24/46 : 5 : ® :
t 1597 :3/19/45 : 6 : tStarted 8 gu, chlorobutanol daily
11596 14/12/456 ¢ 7 O tPregnant 3/%0/46
3 H : H H







TABLE XXX, EFFECT OF CILORCBUTANOL ON REPROIUCTION IN DAIRY COWS,HERD "DV,

H

H

: s
Cow :Weight:Namber of :Services :Ibses per:Ieys:Number of

H $Sires Used: before ! Day (Fed tServices

H H tTreatment!? s tto Concelve

H 4 $ ¢ QGrams ¢ ?

s 3 s s s s
Sadie $ 1350 ¢ 2 H 4 H 5 :t 35 ¢ 1
Snowdball $ 1000 ¢ 1 H 4 H 5 3 24 ¢ 1
Admiral's Clara : 1100 @ 2 : 1 H 5 $ 20 ¢ (3)
" " : : : 5 : : 3 s (2)
" " H H s s 5 : 24 6
Admiral 's Mary : 1000 @ 2 H 4 t 5 : 45 2

s H s H

() Fumber of times bred without concelving after feeding for days shown

TABLE XXXI. XFFECT OF CHLORCBUTANOL FEEDING ON PLASMA ASCCRBIC ACID AND

LIBIDO
: : : :
Sire t Date :Flasma Ascorbic:Service Time:Chlorobtutanol Desage
H $ Acid : :
? Mg, per cent g s
: t : :
Patty 12/28/a .22 ¢t 10=15 min, :None
13/7/a .28 : 5 % 15 gm, started 2/28/4
13/14/41 4 t 1 ¢ 0 "
13/22/41 3 .51 : 5sec. : "
$3/29/41 ¢ 27 s 5 » ¢ »
Pheiffer Boy ﬂ%‘: 2 12‘!7"41 : : 1 bhr, :None
112/13/4 . 338 : 110 gm. started 12/12/41
112/20/4 ¢ .53 t 15 min, ¢t " W
11/3/42 : 5 " :None










