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ABSTRACT 

This publication reports reinitiation of lactation in six multiparous cows 
and 11 nulliparous heifers which had dry periods of 30 and 60 days. The animals 
were injected with estradiol benzoate 1.1 and 0.88 mg per 100 kg body weight 
for four seven-day periods in two separate trials. 

In the first study, five multiparous cows obtained an average maximum 
milk yield that was 51 percent of their previous normal lactation, while six nul
liparous heifers produced an average maximum increase of 31 percent above their 
first and initially induced lactation. The multiparous cows averaged 3,807 kg and 
the nulliparous heifers 2,591 kg of milk in 305 days. 

The second study was approximately a year later using 0.88 mg estradiol 
benzoate per 100 kg of body weight. These animals were approximately a year 
older and would have been expected to produce slightly more milk. However, 
the multiparous cows averaged 2,797 kg per cow in 252 days, which was 443 kg 
less milk than was produced by the same animals in the first study. Six of the 
nulliparous heifers used in both studies produced 417 kg more milk in 252 days 
when administered 1.1 mg per 100 kg body weight. 

It was shown that either 0.8 or 1.1 mg of estradiol benzoate per 100 kg body 
weight would reinitiate marked milk secretion in dry multi- or nulliparous dairy 
cattle. Maximum yields were obtained following the second and third injection 
of the hormones. 
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Effect of Two Levels of Estradiol 
Benzoate on Reinitiation of 
Lactation in Dairy Cattle 

G. A. HINDERY AND C. W. TURNER 

INTRODUCTION 

Data on the experimental induction of lactation in dairy heifers by the short
term injection of estradiol benzoate (EB) has been reported (4, 8, 9). Only lim
ited work has been conducted on the reinitiation of lactation in nulliparous and 
multiparous cows which have lactated and then turned dry. 

Petersen and Boyd (6) reported that heifers responded well to estrogen treat
ment, but multiparous cows or freemartins responded only occasionally and se
creted only a few milliliters of milk. Marshall et ai. (5) found that five multi
parous cows and 14 virgin heifers injected with diethylstilbestrol for 17 to 64 
days gave variable responses with peak production in 20 to 100 days after lacta
tion was initiated. Hill (3) and Dziuk et ai. (1) reported their second attempt on 
a limited number of animals as unsuccessful. 

In these studies the reinitiation of lactation has been less successful than 
the initiation of lactation in virgin animals. When earlier studies at Missouri 
were conducted, it was thought that the poor results might have been due to 
rather complete involution of the lobule-alveolar system when the cows were 
turned dry. In the light of the later observations that virgin heifers might show 
increased growth of the lobule-alveolar system with recurring estrous cycles, it 
seemed possible that nonpregnant cows going through regular estrous cycles 
would maintain and might even extend the growth of this system (4, 8). 

It is believed that during pregnancy, the lobule-alveolar system is markedly 
increased in relation to the extent of the development during recurring estrous 
cycles and that there is further "lactational" growth during early lactation (2). 
However, in lactating nonpregnant cows the gradual loss of the lobule-alveolar 
system is not believed to be complete as cows are dried up. Since such cows 
would have regular estrous cycles, it is suggested that the lobule-alveolar system 
developed in the virgin would be maintained. 

If this is true, then cows which have lactated and then turned dry should 
be capable of being stimulated to renewed milk secretion as great or greater than 
their previous rate. It was thought that the poor results observed previously 
might have been due to insufficient EB. In the present study, the level of EB 
was increased from 0.66 to 1.1 and 0.88 mg per 100 kg body weight. 

,. 
.' 
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EXPERIMENT I 

Experimental Procedure 

Eleven dairy animals were included in this study. Five Holstein multiparous 
cows which had calved normally and six nulliparous heifers of the Holstein and 
Guernsey breeds whose lactation had been induced experimentally were turned 
dry for 30 days. 

All cows were kept under dry-lot conditions. Body weight was estimated the 
day prior to beginning EB treatment and at the end of each 63-day experimental 
period with a USDA tape of heart girth. Good quality long alfalfa hay was fed 
ad libitum. A high energy grain ration was weighed at each milking and adjusted 
ro appetite. Milk weights were recorded at each milking. Each animal was in
jected daily, subcutaneously, with 1.1 mg per 100 body weight for seven days to 
initiate lactation. Regular milking started on the third day of injection. Three ad
ditional EB injections for seven days each were given at 63-day intervals. 

Results 

Multiparous cows. These cows produced an average daily milk yield of 14.2 
kg during the week of maximum production following the initial injection peri
od (Table 1). All animals reached their maximum milk yield during the ninth 
week. A second injection caused an average increase to 19.3 kg, 55.6 percent 
above the initial maximum. Four of the five cows reached their peak milk yield 
during the seventh week and one in the fifth week. Following a third seven
day injection period and after 126 days of lactation the mean peak production 
was 18.1 kg, an average decrease of 1.2 kg below the previous peak. This yield 
was still 3.9 kg greater than the maximum following stimulation in the initial 
period. It was an average of 5.2 percent above the individual milk yield of the 
previous week and 6.2 percent below the maximum milk yield obtained follow
ing the second injection period. Four cows reached their peak the seventh week 
and one in the fourth week. The fourth injection after 189 days failed to stimu
late a further rise in milk yield in relation to that of the previous week. 

The average maximum production was 13.1 kg which was only 1.1 kg or 
7.7 percent less than the maximum produced following the initial injection but 
32.1 percent less than the maximum production during the second injection. It 
should be pointed out that the experimental period was 252 days or eight months. 
These five cows in 305 days produced a total of 19,034 kg of milk with an aver
age of 3,807 kg per cow. The individual productions were: HI, 5,573 kg; H2, 
4,279 kg; H3 and H4, 172 kg; H5, 2,484 kg; and H6, 2,527 kg. 

It is recognized that most cows normally decline approximately 4 to 8 per
cent per month in milk yield. These cows declined after reaching their peak pro
duction at the rate of 6.5 and 9.5 percent following the third and fourth injection 
periods, respectively. The normal milk yield of the five cows in this study, after 
a normal parturition, for the first 63 days of lactation, was an average maximum 



TABLE l--MILK YIELD OF MULTIPAROUS COWS REINITIATED WITH E.B. 1.1 MG/100 KG BODY WEIGHT 
FOR SEVEN-DAY INJECTION PERIODS 

Mean Milk Yield (in kg) Per Day During Week of Maximum Production 

Initial Injection 
After Being Dry Second Injection Max. a Third Injection Max. a Fourth Injection 

Breed 30 Dars After 63 Oars Inc. After 126 Oars Inc. After 189 Oars 
and Body High Mi lk Body High Milk or Body High Milk or Body High Milk 
Herd Age wt. wk. yield wt. wk. yield Dec. wt. wk. yield Dec. wt. wk. yield 

(no) (yr-mo) (kg) (kg) (kg) (kg) (%) (kg) (kg) (%) (kg) (kg) 

HI 5-2 653 9 16.9 667 7 24.6 +45.6 667 7 25.4 +17.0 648 5 23.1 

H2 5-2 644 9 16.3 612 7 18.8 +15.3 649 7 19 . 0 + 2.2 626 9 13.6 

H3 5-2 594 9 21.5 648 5 21.9 + 1.9 658 7 17.5 - 2.2 648 7 12.8 

H4 5-2 721 9 5.9 735 7 16.0 +171.2 753 4 14.4 + 2.9 771 3 8.2 

H6 5-1 748 9 10.5 780 7 15.1 +43.8 789 7 14.2 + 6.0 771 6 7.8 

avg. 14.2 19.3 +55.6 18.1 + 5.2 13.1 

E. B. = Estradiol Benzoate. 

1 kilogram (kg) = 2.205 pounds (lb). 

Max. a 
Inc. 
or 
Dec. 

(%) 

- 9.0 

-28.4 

+ 5.8 

-24.0 

-35.0 

-18.1 

aMaximum increase or decrease in percent compared to milk production the week prior to the next injection period. 
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of 28.2 kg. Up to 126 days the maximum was 34.3 kg at about 3.5 years of age. 
When reinitiated with EB after being dry, they reached an average maximum of 
14.2 and 19.3 kg or 50.4 and 56.3 percent, respectively, of their previous nor
mal maximum milk yield when slightly over five years of age. 

Nulliparous heifers. The six heifers produced an average weekly maximum 
of 9.1 kg following the initial injection period. Two of the six reached their 
peak the ninth week, three the eighth week, and one the sixth week (Table 2). 
A second injection caused an average increase of 2.4 kg or 40.5 percent above 
the initial maximum production. Two of the six heifers reached their peak the 
seventh week, one the sixth week, one the fourth week, one the ninth week, and 
one the second week. Following a third seven-day injection period and after 126 
days of lactation, an average increase of 2.5 kg was noted in relation to the initial 
maximum milk yield with an average increase of 27.5 percent. Three heifers 
reached peak production the seventh week, one the eighth week, one the ninth 
week, and one the third week. 

The fourth -injection administered after 189 days stimulated a further increase 
in relation to the production of the previous week in three heifers while three 
others decreased in production. The average maximum production was 9.2 kg, 
which was 2.4 kg less than their maximum milk yield. 

It should be noted that the experimental period was 252 days or eight 
months and that the heifers continued to increase slightly with each subsequent 
injection period up to approximately four months. At that time there was a de
crease of only 8.3 percent following the maximum average milk yield of the 
third EB stimulation. The mean maximum milk yield of four of the six heifers 
(H29, H30, H31 and G13) was 13.5 kg of milk following the third injection 
and after 126 days of lactation, while in their first and initial lactation when about 
1.5 years of age, they produced following a third injection a mean of 10.3 kg 
of milk. The individual milk production of these six heifers for the 305-day lac
tation was: H20, 1,392 kg; H29, 2,760 kg; H30, 2,708 kg; H31, 3,530 kg; G12, 
1,654 kg; and G13, 3,501 kg with a total production of 15,546 kg and an aver
age of 2,591 kg per heifer. 



00 

TABLE 2--MILK YIELD OF PREVIOUSLY INITIATED NULLIPAROUS HEIFERS REINITIATED WITH E. B. 
1.1 ~lG/IOO KG BODY WEIGHT FOR SEVEN-DAY INJECTION PERIODS 

Mean Milk Yield (in kg) per Day During Week of Maximum Product ion 

Initial Injection ~ 
en After Being Dry Second Inject i on Max.a Third Injection Max. a Fourth Injection Max.a en 

Breed 30 Dal s After 63 Dals Inc. After 126 Dals Inc. After 189 Dals Inc . 0 
C 

and Body High Milk Body High ~li lk or Body High Milk or Body High Mi 1k or c: 
Herd Age wt . wk . yield wt . \~k . yie l d Dec. wt . wk. yie ld Dec. wt. \~k . yield Dec . > 

Q 
(no) (yr-mo) (kg) (kg) (kg) (kg ) (%) (kg) (kg) (%) (kg) (kg) (%) ::<l 

() 
C 

H2O 2-3 454 8 3.5 454 7 5.0 +51.5 494 7 7.6 +58.3 599 4 7.6 + 2.7 t-< 
>--l 
C 

H29 2- 3 508 9 9.9 562 6 13.3 +34.3 571 7 12.2 - 2.4 649 6 9 . 2 -17 . 8 
::<l 
> t-< 

H30 2-1 526 8 10.0 562 2 13.3 +38 .5 562 3 13.0 +26.2 603 4 9 . 3 0.0 trJ 
:>< 
'"d 
tTl 

H31 2-9 658 6 15.0 590 4 15 . 8 +14 . 5 646 7 15.0 + 1. 4 689 4 9. 7 -21. 8 ~ 

E2 
G12 4-0 671 9 3.8 658 9 7.1 +86.8 653 9 8 .0 +12.7 635 9 6.9 -13.8 

tTl 
Z 
>--l 

G13 3- 10 571 8 12.5 512 7 14.4 +17.1 512 8 13 .7 - 4.2 512 6 12 .5 + 0.8 (/) 
>--l 
> 

avg . 9 . 1 11.5 +40.5 11 . 6 +15 . 3 9 . 2 8.3 
>--l 
0 
Z 

E. B. = Estradiol Benzoate. 

1 ki l ogram (kg) = 2 . 205 pounds (lb). 

aMaximum increase or decrease in percent compared to mi l k production the week .prior to the next injection period . 
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EXPERIMENT II 

From the data obtained in the previous experiment, it was concluded that 
the administration of EB at the 1.1 mg level per 100 kg body weight was effec
tive in reinitiating lactation in dry cows which had previously lactated following 
a normal pregnancy. It also was effective in cows that had lactated experimentally 
as a result of the administration of EB to nulliparous heifers. Since levels of 
estrogen above the physiological requirements may tend to depress lactation, it 
was considered necessary to determine if the 1.1 mg level was optimal or slightly 
excessive. To check this the experiment was repeated using 0.88 mg EB per 100 
kg body weight. 

Experimental Procedure 

The 17 cows and heifers used in this study included the 11 animals of the 
previous experiment plus six animals made available from the completion of 
another experiment. All animals were dry for 60 days or more. The animals 
added were five nulliparous heifers that had previously been induced to lactate 
and one cow which had previously lactated following a normal pregnancy. All 
animals were injected daily, subcutaneously, with 0.88 mg per 100 kg body 
weight for seven days to initiate lactation. Milking started on the third day of 
injection. 

The multiparous cows and nulliparous heifers were kept in dry lot and fed 
good quality long alfalfa hay ad libitum. A high energy grain ration was fed , 
weighed at each milking and adjusted to the amount each animal would con
sume during the milking period. Body weight was estimated the day prior to the 
EB treatment and again just prior to each successive administration with a USDA 
tape of heart girth. Milk weights were recorded at each milking. Three additional 
periods of injections were then administered at 42, 126 and 189 days. 

Results 

Multiparous cows. These six cows produced an average weekly maximum 
of 7.0 kg per day following the initial injection period. All cows reached their 
peak the sixth week. The second injection caused the cows to increase to 17.5 
kg, an average of 10.5 kg or 559.9 percent above the initial EB stimulation. This 
percentage increase was due mainly to cow HI, which increased from an average 
of 0.9 kg for the initial period to 25.9 kg or an increase of 25.0 kg milk for the 
period following the second EB injection. Her weekly maximum milk yield was 
reached in the seventh week. Of the other five cows, three had percentage in
creases of 104,117, and 272 percent. 

Two cows (H4, H5) reached their average maximum production the eleventh 
week and one (H2) reached a peak the twelfth week. The other two cows 
(H3, H6) reached peak milk yield the sixth week with increases of 44 and 45 
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percent (Table 3). Following a third seven-day injection period and after 126 
days of lactation, two cows increased an average of 8.4 percent. The four cows 
which had shown large increases after 42 days of lactation now showed an aver
age decrease of 10 percent. All cows produced an average maximum of 9.3 kg 
more milk than was produced following the initial EB injection period in this 
study. The fourth EB injection failed to stimulate a further increase in milk yield 
in relation to their production the week prior. 

After 189 days (6 months) all of the multiparous cows produced 5.1 kg 
more milk than was produced following the initial EB injection. The total ex
perimental period was 252 days or more and the cows reached a peak production 
at or before 126 days. It is noteworthy that the cows lactated at a level 57.8 per
cent above their milk yield of about four months earlier, following the initial 
EB injection. These multiparous cows reached an average maximum daily milk 
yield of 17.5 kg or 9.1 percent less than was obtained with 1.1 mg per 100 kg 
body weight approximately a year earlier. Since two cows were dried up after 
252 days to be used on another experiment, the 252-day production is given: 
They produced a total of 16,784 kg of milk with an average of 2,797 kg per cow. 
The individual productions were: HI, 4,195 kg; H2, 2,534 kg; H3, 3,594 kg; H4, 
3,854 kg; H5, 2,035 kg; and H6, 1,571 kg. The five cows of Experiment I com
pared with the same cows in Experiment II averaged 443 kg more milk in 252 
days. 

Nulliparous heifers. These heifers produced an average weekly maximum 
of 7.7 kg of milk following the initial injection period. All heifers reached their 
peak the sixth week. A second injection period caused an average increase of 3.2 
kg or 41.6 percent increase above the initial average maximum production. 

Two heifers reached their peak milk yield the fourth week, five the fifth 
week, two the sixth week, and one each the eleventh and twelfth weeks. 

Following a third seven-day injection and after 126 days of lactation an aver
age increase of 2.0 kg of milk was observed in relation to the initial maximum 
milk yield. One heifer was sold due to extensive udder injury; thus, 10 heifers 
were included at this time (Table 4). Three of the 10 heifers reached their aver
age weekly maximum milk yield the third week, three reached it the fourth 
week, one the sixth week, and three the seventh week with an average increase 
of 5.3 percent. 

The fourth injection administered after 189 days of lactation caused a slight 
decline in milk yield from the previous week in four heifers; the other six heifers 
showed a slight increase. The average weekly maximum yield was 8.0 kg, which 
was 0.2 kg more than the average maximum produced following the initial EB 
injection period but 3.0 kg less than the average maximum production. The six 
nulliparous heifers which were used in both experiments produced 417 kg more 
milk in 252 days when administered 1.1 mg per 100 kg body weight. All heifers 
in this study reached their peak production prior to the fourth injection period. 



TABLE 3--MILK YIELD OF MULTIPAROUS COWS REINITIATED WITH E.B . 0.88 MG/I00 KG BODY WEIGHT 
FOR SEVEN-DAY INJECTION PERIODS 

Mean Milk Yield (in kg) per Day During Week of Maximum Production 

Initial Injection 
After Being Dry Second Injection Max. a Third Injection Max.a Fourth Injection Max. a 

Breed 60 Days After 42 Days Inc. After 126 Days Inc. After 189 Days Inc. 
and Body High Milk Body High Mi lk or Body High Milk or Body High Milk or 
Herd Age wt . wk. yield wt. wk. yield Dec. wt. wk. yield Dec. wt. wk . yield Dec. 

~ 
(no) (yr-mo) (kg) (kg) (kg) (kg) (%) (kg) (kg) (%) (kg) (kg) (%) ttl 

V> 
ttl 
>-

HI 6-3 687 6 0.9 703 7 25.9 +2777.8 667 3 25.9 + 4.4 687 4 24.6 + 2.1 ::.; 
() 

::c 
H2 6-3 726 6 4.3 707 12 16.0 + 272.1 676 7 15.5 - 3.1 685 3 12.7 -17 . 0 0:1 

c::: 
t-< 

113 6-3 635 6 14.8 67l 6 21. 3 + 43.9 644 8 16.5 -13.6 635 4 13.2 -18.0 t-< 
ttl 
>-l 
>-< 

114 6-1 635 6 7.8 644 11 16.9 + 116.7 617 3 18.3 +12.3 635 3 13.1 - 5.8 Z 
\0 

115 b-3 780 6 6.9 791 11 14.1 + 104.3 780 3 11.5 -17.9 791 4 6.S -32.9 V.> 
IV 

lib ()- 2 816 6 ~ 816 6 11.0 + 44.7 771 3 10.1 - 5.6 757 5 2.7 -54.2 

avg. 7. 0 17 . 5 + 559.9 16.3 - 3.9 12.1 -2l.0 

E.B . = Estradiol Benzoate 

1 kilogram (kg) = 2.205 pounds (lb) 

aMaximum increase or decrease in percent compared to milk production to week prior to the next injection period. 
..... ..... 



TABLE 4--MILK YIELD OF PREVIOUSLY INITIATED NULLIPAROUS HEIFERS REINITIATED WITH E.B. 
0.88 MG/100 KG BODY WEIGHT FOR SEVEN-DAY INJECTION PERIODS ...... 

N 

Mean Milk Yield (in kg) per Day During Week of Maximum Production 

Initial Injection 
After Being Dry Second Inj ection Max.a Third Inj ection Max. a Fourth Injection Max. a 

Breed 60 Days or More After 42 Days Inc. Afte r 126 Days Inc. After 189 Days Inc. 
and Body High Milk Body High Milk or Body High Mi lk or Body High Milk or 
Herd Age wt. wk. yield wt. wk. yield Dec. wt. wk. yield Dec. wt. wk. yield Dec. e 

fA 

(no) (yr-mo) (kg) (kg) (kg) (kg) (%) (kg) (kg) (%) (kg) (kg) (%) 
fA 
0 
C 

H2O 3-3 744 6 2.4 735 5 5.7 + 137.5 735 7 7.0 +22.8 744 8 5.6 -20.0 ~ 
:> 

J36 3-0 372 6 0.09 408 12 6.2 +6988 .9 431 7 6.9 +11. 3 454 8 7.3 +12.3 
£;) 
p; 

n 
H27 3-2 739 6 5.4 760 6 9.7 + 79.6b C 

t-< 
>-l 
C 

H29 3-2 707 6 14.7 680 5 16.6 + 12.9 635 3 14 . 6 + 5.8 680 5 9.8 - 25.8 p; 
;»-
t-< 

H30 3-0 617 6 10.5 658 5 14.4 + 37.1 621 4 10.7 -11. 6 612 4 8.8 +12.8 I:T1 
>< 
'"0 

H31 3-8 717 6 10.2 748 5 18.3 + 79.4 703 6 14.6 -18.4 658 5 14.1 +11.0 tn 
p; ..... 

H32 3-10 717 6 13.7 714 11 16.1 + 17.5 10.3 - 8.0 
~ 

748 3 748 5 5.7 +18.8 tn 
Z 
>-l 

BS16 3-8 717 6 7.8 717 6 9.3 + 19.2 739 4 8.4 - 5.6 726 7 8.5 + 2.4 en 
>-l ;»-

BS17 3-8 717 6 7.4 717 4 8.2 + 10.8 739 3 5.0 -20.6 726 5 1.6 -23.8 >-l 
H 

0 
G12 4-11 707 6 8.7 698 4 9.4 + 8.0 694 4 8.8 + 1.1 703 4 8.1 + 8.0 Z 

G13 4-9 526 6 4.2 553 5 6.2 + 47.6 558 7 10.9 +75.8 553 5 10.0 - 8.3 

avg. 7.7 10.9 + 676.2 9.7 + 5.3 8.0 - 1. 3 

E.B. = Estradiol Benzoate. 
1 kilogrrun (kg) = 2.205 pounds (lb). 
~aximum increase or decrease in percent compared to milk production the week prior to the next injection period. 
bSold due to extreme udder injury. ,.., ,.,. .. 
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DISCUSSION 

In general, successive hormone-induced lactations in dairy cattle have not 
been as successful as the first experimental induction of lactation (7, 10, 11). A 
previous study (4) suggested that considerable growth of the lobule-alveolar sys
tem was stimulated by recurring estrous cycles and regular milking procedures 
although not as much as occurs at the end of pregnancy. 

For this study, a total of 17 multiparous cows and nulliparous heifers were 
used in two experiments over a period of two years using two levels of EB to 
stimulate the lactogenic hormone and reinitiate milk secretion in dairy cattle 
which had one or more previous lactations, either experimentally induced or fol
lowing normal parturition. 

Evidence was found that the subcutaneous injection of 1.1 mg or 0.88 mg 
EB/100 kg body weight for seven-day periods would reinitiate and main
tain lactation in both multiparous and nulliparous dairy cattle after a dry period 
of 30, 60, or more days. The multiparous cows in Experiment I, when injected 
with EB at the 1.1 mg level, produced an average weekly maximum milk yield 
of more than 50 percent of their maximum production following a normal par
turition approximately a year earlier. 

Turner (7) reported on four cows in which lactation was induced after one 
or more previous lactations. Two failed to secrete appreciable amounts of milk, 
one produced about the same amount of milk at maximum as during her first 
experimental lactation, but much less than produced following a normal preg
nancy; whereas, the fourth animal produced about half as much as her previous 
normal lactation following parturition. 

Williams and Turner (11), to provide further evidence on successive lacta
tions of dry and lactating cows, injected progesterone and estradiol benzoate for 
120 days and followed with 0.66 mg EB per 100 kg body weight for 14 days. 
This was uniformly successful in heifers and dry cows in the first attempt but 
failed to stimulate a second experimental lactation following a 30 or 60-day dry 
period. 

It is suggested that the increase in milk yield is due to the "lactational 
growth" of the mammary gland which is not due to ovarian hormones directly 
but rather to the stimulation of hormones secreted by the anterior pituitary (2) 
and which may be discharged by the neural stimulus of milking in the same way 
that lactogenic hormone is released. It is possible that not all cells of the lobule
alveolar system begin to secrete milk at the initiation of an experimental lacta
tion or following normal parturition and that these cells continue to multiply 
during early lactation. These newly grown cells, under the stimulation of estro
gen and the lactogenic hormone, are then stimulated to milk secretion. 

Possibly estrogen stimulates the secretion of the lactogenic hormone to 
maintain lactation. In open, lactating, and dry cows the continuation of estrous 
cycles should tend to maintain the basic lobule-alveolar system. The multiparous 
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cows and nulliparous heifers in the second trial did not obtain the maximum 
daily average milk yield that was attained in the first trial. 

Following the fourth EB injection and after six months of lactation, both 
the multi- and nulliparous animals decreased in milk yield. Perhaps the lacta
tional lobule-alveolar growth is subject to involution with the advance of the 
lactation period due to the gradual reduction in secretion of the pituitary hor
mones in open, lactating cows. In all cases, following the week of EB injection, 
the milk yield declined, then increased gradually for periods of two to nine weeks. 

These studies clearly demonstrate that EB at the 0.88 mg and 1.1 mg level 
will reinitiate lactation in dry dairy cattle which have previously lactated. It is 
suggested that the 1.1 mg level of EB is somewhat more effective in initiating 
and maintaining lactation in dry cows and heifers than the 0.88 mg level. 
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