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0.28 pound crude protein daily. These heifers, which developed
a severe protein deficiency with low energy (Figure 1), showed
delayed puberty, a long anestrous period, weak manifestation
of estrus, and short estrous periods. Likewise, a case of early
embryonic resorption and estrus without ovulation occurred with
the yearling heifers consuming 0.28 pound crude protein daily.

The degree of protein deficiency produced with the two-year-
old heifers was not as severe as with the yearling heifers. This
was due to the fact that the protein levels fed the two-year-old
heifers were higher. Also, the older and heavier animals prob-
ably had a lower protein requirement and or a larger reserve of
protein and could, therefore, tolerate a lack of protein for a long-
er period without showing as adverse effects as the yearling
heifers. Thus, the regularity of estrus in the two-year-old heif-
ers during the pre-breeding period was influenced less by level
of protein intake. Several cases of weak manifestation of estrus
were observed with the two-year-old heifers consuming 0.62 and
0.71 pound crude protein daily. These heifers showed interest
in the bull and had a clear vaginal secretion, yet would not stand
for mating. Rectal palpation of these heifers indicated a poor
tonus of the uterine muscle, which was not characteristic of
estrus. The weak manifestation of estrus and poor muscle tonus
of uterus suggests that low levels of dietary protein may reduce
estrual activity, which could result from an inadequate level of
estrogen production or a lack of proper sensitization of the ner-
vous system.

The embryos studied from the yearling and two-year-old
heifers pregnant at 44 days following breeding indicated no gross
abnormalities that could be attributed to level of dietary protein.
The embryos appeared normal in size and weight, and no abnor-
malities were observed in the extra-embryonic membranes. Al-
though early embryonic development was not affected by low
levels of protein intake in this study, it is possible that fetal
changes might have occurred at later stages of gestation. More
experimental data are required to study this possibility.

All yearling heifers consuming 0.28 or 0.08 pound of crude
protein daily that failed to show estrus had some follicular
growth, but the follicles never reached the mature stage and
mostly measured less than 10 mm in diameter. These ovaries
had a large number of atretic follicles, but a recent corpus luteum
was not found. The follicular index which was determined at
slaughter time indicated that the stimulus for follicular growth


