by their respective price/cwt. and then calculating a weighted steer-
heifer average.

The Holstein females weaned calves with the highest total value,
although adjustment for land and supplement costs removed most of
this advantage. On the basis of return above land and supplement costs,
it would appear that cows on the Moderate level of supplement returned
the most profit, $221.95, $218.78 and $228.71 respectively for Moderate
Hereford, Hereford x Holstein and Holstein females. In past years Hol-
steins have returned less profit due to increased feed requirements but
the high value of calves in 1973 overcome the increased feed and land
Costs.

A more realistic profit picture is provided by adjusting for rebreed-
ing performance. This was done by multiplying the return above feed
cost per calf by percent conception of the cows as 4-year-olds. On this
basis the Moderate Hereford x Holsteins were the most profitable with
the Herefords, High Hereford x Holsteins and Very High Holsteins
slightly behind, The low rebreeding performance of the Moderate and
High Holsteins made them uncompetitive. It should be noted that in
previous years when calf prices were lower the Very High Holsteins were
also uncompetitive when compared to the Hereford and Hereford x
Holstein cows.

The Influence of Ambient Temperature
on Blood Serum Prolactin In Heifers
R. P. Wettemann, H. A. Tucker, W. Jackson and G. D. Adams

Story in Brief

Four heifers were exposed to 50°F and 80°F for 5 days after pre-
conditioning to 70°F in a controlled environment chamber. Blood
serum prolactin decreased from 13 to 4 ng/ml during the 4-hr. interval
when ambient temperature was reduced from 70° to 50°. Prolactin in-
creased from 8 to 22 ng/ml during the 3-hr. period when ambient tem-
perature was increased from 70° to 80°, During 5 days of exposure to
50, serum prolactin was 38 percent lower than during a control period
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at 70°; and while at 80°, heifers had twice the concentration of serum
prolactin as thoese at 70°. We conclude that ambient temperature in-
fluences serum prolactin in heifers.

Introduction

Prolactin is generally considered to be necessary for milk produc-
tion in laboratory animals, and serum prolactin is correlated with aver-
age monthly milk production in cows, Stimuli associated with lactation
can alter blood serum prolactin in cattle. For example, milking or wash-
ing the udder increase serum prolactin concentration. Furthermore, it
has been demonstrated that serum prolactin concentration in lactating
cows was greater during the warmer months of the year than during the
winter months. However, the environmental factors which cause these
changes in serum prolactin are not known. Knowledge of these factors
will be essential before the role of prolactin during lactation will be
clearly understood. Thus, the objective of this study was to examine
the relatinoship of ambient temperature to serum prolactin in cattle.

Materials and Methods

Four Holstein heifers, 3 months of age, were paired randomly, and
the two pairs were confined in two environmental chambers (I and II).
A pair of heifers was stanchioned beside each other, but physical con-
tact between calves was restricted. Relative humidity was maintained at
50==10 percent, and animals were exposed to 12 hr. of light daily start-
ing at 8 am. Water and a complete ground ration (grain concentrate plus
roughage) were supplied ad libitwm, and chambers were cleaned at 8:30
an. and 5:00 pm.

After an initial Z-week adjustment period to the chambers (main-
tained at 70=1°T) and the day before blood sampling started, a cannula
(Silastic, 40 in. length; .085 in. O.D,, Dow Corning Corp.) was inserted
into one jugular vein of each heifer. About 8 in. of cannula were placed
in the vein and attached to the neck with adhesive tape. The remaining
32 1. of cannula were taped to the dorsal midline of the heifer to permit
blood samples to be taken while standing at the rear of the animal.

The pair of heifers in chamber I was maintained at 70==1° for 5
days, then the temperature was elevated to 80 at the rate of approximate-
Iy 5° per hr. beginning at 10:00 a.m. Exposure to 80==1° was continued
for 5 days. On the fifth day at 10:00 a.m. the heifers were injected via the
jugular cannula with 10 pg of synthetic thyrotropin-releasing hormone
(pyro-glutamyl-histidyl-proline amide, TRH)". Previous work has demon-
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strated that TRH elevates blood levels of prolactis’'I'he "TRH injection
was used to evaluate the ability of the anterior piitary v release pro-
lactin at different ambient temperatures. The nesday the temperamre
was returned to 70° for 5 days. After 5 days at 70the tenperature was
reduced to 50° at the rate of about 5° per hr. bfinning at 10:00 a.m.
Exposure to 50==1° was maintained for 5 days, anon thefifth daythe
heifers were infused with 10 pg of TRH via jugwr cannula. The pair
of heifers in chamber II were treated similarly to nd conairrently with
those in chamber I, except the order of the perids of exposure to 80°
and 50° was reversed.

Blood serum samples were collected via cannlae twice daily i 8
am. and 8 p.m. On those days when temperaturewas altered from 70°
12 samples were taken at hourly intervals, starng one hour belore
the start of the temperature change. Prior to tresment ol heifers vith
TRH, blood samples were taken and discarded & 15-min. intervals for
1.5 hr. in an effort to achieve stable baseline pnlactin values. There-
after, blood samples were collected 30, 20, 10 min and immediately be-
fore (0) TRH injection. After TRH infusion, blod samples were taken
at 5, 10, 15, 20, 25, 30, 45 and 60 min. Sera were tored at 0° until pro-
lactin was quantified by a double antibody radiimmuncassay.

I TRH kindly supplied by Dr, R. Rippel, Abbott Laboratories, Noh Chicago,
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Figure 1. Serum Prolactin and Ambient Temperature During he
Change From 70° to 50°,
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Results

Dung the 4-hr. interval when ambient temperature was reduced
from 70% 50°, serum prolactin concentration decreased linearly (Figure
lj. Prolain averaged 1% ng/ml before the start of the temperature de-
dine, alidecreased to approximately 4 ng/ml. As ambient temperature
vas 1NCged from 70° to 80°, serum prolactin increased linearly (Figure
2 from jproximately 8 ng/ml to a maximum of 22 ng/ml.

Chryje exposure for § days of the heifers to either 50°, 70° or 80°
atered Sum prolactin. Since average serum prolactin concentrations
were Nolignificantly different between daily samples taken at 8 a.m. and
8 p.m. Obetween days within a given temperature, the values for all
sumples tken for each heifer were averaged (Table 1). When heifers
were €XpPeed to 50° after the adjustment period at 70°, serum prolactin
was redugd (6.7 ws. 10.8 ng/ml, respectively; P<.05) . Serum prolactin
was twiC as concentrated in heifers maintained at 80° as when they
were at e,

Withn 5 min. of TRH administration serum prolactin increased
97 fold i heifers at 50° and 7.4 fold in heifers at 80° (Figure 8). In com-
parisont Yth heifers at 50°, absolute concentrations of serum prolactin
were greder in the heifers at 80° before and after TRH. When the pro-
lictin cOkentration during the first 20 min. after TRH was expressed
2 a perontage of the pretreatment concentration, heifers at both tem-
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Figure 2. Serum Prolactin and Ambient Temperature During the
Change From 70° to 80°.
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Table 1. Serum Prolactin (ng/ml) in Heifers During Exposure 1 50=,
70° or 80° for 5 Days
N
Heifer Treatment
number 50° T0° ’E‘—‘-—-—._
o I
1 8.0 12.0 A4
2 3.4 9.0 6
3 5.7 9.9 p. X5
i 9.6 12.3 %7
X 6.7 10.8 1.8
am

! Mean for 7 to 10 samples per heifer taken

peratures responded similarly to

during a S-day period,

TRH. But during 25 to 60 mit- after

TRH, heifers at 80° had a greater serum concentration of prolacin per-
centage wise than heifers at 50°, In fact, within one hour after TRH jp.
fusion, prolactin concentration had decreased to pretreatment values iy
heifers at 50°, but in heifers at 80° serum prolactin concentration yug
still elevated about 2.5 times above pretreatment values.
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Discussion

Alteration of blood serum prolactin by changes in environment
temperature has been sugpested previously. Michigan workers observ
in lactating cows that serum prolactin concentration was greatest :
summer and lowest in winter, but the temperature effect was confounde
with changes in day length and diet. The rapid and consistent chang
in serum prolactin which occurred within 3-4 hr. during which time ter
perature was altered suggests the need to control temperature whe
studying relationships of prolactin to physiological functions.

Injection of TRH markedly increased serum prolactin similar t
previous reports in cattle and sheep. When the data were expressed ¢
a percentage of pretreatment values, ambient temperatures had no ir
fluence on the initial prolactin concentrations after TRH. However, th
absolute concentrations of serum prolactin after TRH in heifers at 80
were at least twice as great as those for heifers at 50°, and serum prolas
tin response to TRH at higher temperatures remained above pretreal
ment concentrations for a longer period of time. The data clearly show
ed that environmental temperature markedly influenced the ability o

the anterior pituitary to release prolactin within & min. after TRH in
jection.

Three Levels of Nitrogen Fertilization
For Bermudagrass

J- P. Teliord, F. P'. Horn, D. F. Stephens, J. E. McCroskey,
J- V. Whiteman and Robert Totusek

Story in Brief

Three levels of N application (60, 180 and 300 Ib./A) were applied
to 130 acres of Midland bermudagrass (Cynodon dactylon) which was
divided into 12 pastures. The N application was applied in equal split
applications (May, July and September); PyOy and K,0 were applied in
accordance with soil analysis,

Monthly forage production was estimated with 4 ft. by 4 ft. wire
cages (CC). Esophageal fistulated cows (12) and calves (12) were used to

In cooperation with USDA, Aaricultural Research Service, Southern Region.
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