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SUMMARY

Eighty-five young crossbred ewe lambs, aged three and half months
and weighing 22.11t 0.83 kg, were used in this study . The lambs were
divided randomly into five groups each of seventeen and were fed ad.
lib. as follows: Group 1 was fed the control diet (TDN= 75.0%, CP=
15.00%), group 2 was fed on low energy (LE) deit (TDN =60.0%, CP =
13.57%), groups 3 was fed on low protein (LP) diet (TDN= 65.0%, CP =
11.39%), group 4 was fed on LE diet for nine weeks then switched to
control diet (LE/C) and the last group was fed on LP diet for nine
weeks then switched to control diet (LP/C). The experiment was
terminated after 140 days of feeding. Animals were weighted weekly ,
and blood samples were collected weekly from each ewe for
progesterone measurement and assessment of puberty. The average daily
gain during the experimental period wae higher (P <0.002) in lambs
fed the control diets in comparison with those fed on LE, LP or LE/C
diets. Lambs fed the control diet reached puberty 16 days earlier (P
<0.05) than those fed on the LE diet, while there wae no eignificant
difference in age at puberty between lambs fed on the control and
those fed on LP diet.

Progesterone concentrations during estrous were higher in ewes fed
LE rations compared to those fed control (P <0.004) or LP (P <0.05)
diets. Dietary changes from the LE diet to control diet led to a
decrease (P <0.007) in progesterone concentration compared to ewes
fed LE diet throughout the experiment. There was no significant
difference in serum concentrations of progesterone in ewes switched
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from LP to control diet compared to those fed LP diet throughout the
experimant.

Keywords: Energy or protein restriction, sheep, puberty, estrous
phencmena

INTRODUCTION

The nutritional level and quality of feeds play a great role in
controlling the endocrine system that regulates reproductive
functions. Onest of puberty and estroue in ewe lambs were affected by
energy or protein restriction (Foster and Olster,1985). ndeguate
nutrition and good body conditions lead to increased ovulation rate
of ewes (Thomas et al. 1987). Nutritional restriction and decreased
body weight affect the length of anestrous in ewes (Hall et
al.,1986). Progestrone concentrations in peripheral blood have heen
reported to decrease (Beal et al., 1978); Imakawa et al., 1983),
increase (McCann and Hansel,1986) or remain constant (Hamadeh et
al. 1989; Scrhich et al.,1990) after dietary restriction in ovine and
bovine females. Several investigators have demonstrated that pubtery
of ewe lambs was delayed by undernutrition {(Fitzgerald et al,,1982;
Foster et al.,1984; Foster and Clater,1985). The present atudy was
conducted to investigate the effect of energy or protein restriction
on onest of pubetry and estrous in ewe lambs as monitored by serum
progesrtone concentrations.

MATERIAL AND METHODS

Eighty-five young crossbred (1/2 Finn, 1/4 Dorset and 1/4
rambouillet) ewe lambs belonging to the experimental Ffarm of the
Animal Scince Department, University of Nebraska, U.S.A., were used
in this experiment. The experiment was intiated as ewes aged three
and haf months and weighing 22.1110.83 kg. The animals were
stratified by weight and randomly divided into five groups each of
17. They were fed ad. lib. as follows: group (1) was fed on control
diet (C), group (2} was fed low energy diet (LE), group (3) was fed
low protein diet (LP), group (4) was fed LE diet for nine weeks then
switiched to control diet (LE/C) until the end of the experiment, and
the last group was fed LP diet for nine weeks, then switched to
control diet (LP/C) until the end of experiment. The experiment was
terminated after 140 days of feeding. Body weight of lamba was
measured weekly. Diet composition, dry matter (DM%), total digestible
nutrients (TDN%) and crude protein (CP) of diets fed are presented in
Table 1. Ewes were group fed in indoor lots that had adequat bunk
space for all ewes to consume feed at the same time. Weekly blood
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pamples were collected from each ewe before feeding by Jugular vein
puncture. The blood samples were placed on ice upon collection and
atored at 4°C for 24 h., then centrifuged at 3000 x g for 20 minutes.
Serum samples were separated and stored at -20"C until use for
progesterone assay. Serum concentration of progesterona was measured
by the radioimmuonoassay (Walf et al.,1989). Serum concentration of
progestrone was used to estimate the day of puberty (flrst ovulatlon)
as described (Fitzgerald et al.,1982; Day et al.,1984).

analysis of variance (SAS,1985) was used to evaluate the effect of
dietary treatments on live weight gain, body weight, age at puberty
and serum progestrone concentrations during estrous activity. Least
significant rang was applied to detect the significant variance among
treatment meane.

Table 1. Diet composition, dry matter (DM%), total digestible
nutrients (TDN) and crud protein (CP) of control, low energy and low
protein diets

ltems Control Low energy Low protein

{C) (LE) (LP)
Alfalfa pellets 46.60 - -
(Rolled) corn 49.14 = =
Soyhulle = 55.29 33.23
Corn cobe - 30.02 56.61
Feather meal D.30 2.40 -
Blood meal 0.30 2.10 -
Urea 0.20 1.00 1.00
Dicalcium 0.13 0.85 0.82
Salt 0.26 0.27 0.27
Trace minerals 0.05 0.05 0.05
Selenium premix 0.02 0.02 0.02
Molassges 3.00 8.00 8.00
Dry matter (DM%) 90.36 88.9%4 88.79
TDN % 75.00 60.00 65.00
¢rude protein (CP%) 15.00 13,57 11.39
RESULTS

Average daily gain during 140 days of the experimental period was
greater (P <0.002) for lawbs fed the control diet (186%6.0 g/day)
than those fed on LE, LP and LE/C diets (107#6.0, 104%6.0 and 162+6.4
g/day, respectively). There was no significant difference in daily
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gain between lambs fed LE and LP nor between LE/C and LP/C dlets,
Finial body weight of lambe fed on the control diet was heaveler
{P<0.01) than those fed on LE and LP, but there was no significant
difference between LE/C and LP/C diets. Animala fed the control diet
aleo had heavier (P<0.01) body weight at pubetry than those fed LE
and LP diets. Dietary switchover of low energy or low protein
treatment to the control diet led to increased 1ive weight galn and
body weight at -puberty (Table 2}. Animale fed the control diet
reached puberty 16 days earlier (P <0.05) than those fed on LE, but
there was no significant difference in age at puberty between the
control and LP fed groups (Table 2). Switchover of LE or LP to the
control diet resulted in no significant change in age at puberty
compared to thoee fed LE or LP throughout the experiment.

Table 2. Effect of feeding regimen live body weight, body weight gain
and age at puberty .

1tems Control LE LP LE/C  LP/C $SE P«
Number of lambs 17 17 17 17 17 . -
Initial age (day) 105 107 104 106 108 1.3 B
Initisl body weight (kg) 22 22 22 23 22 1.9 2
Final body weight (kg) 48a 37b 37b 45¢ 4Tac 2.7 £1.01)
Daily weight gain (g) 186a 1076 104k 162c 177ad 6.0 {0.002)
Age et puberty (day) 169a 186b  178ab  18lcb  179a 5.2 (0.05)
Body weight at puberty (kg) 35a 31b 32b 33ac 34ac 1.0 10.01)

Control = Group of lambs fed the control diet.

LE = Group of lambs fed the low energy diet.

LP = Group of lambs fed the low protein diet. 4

LE/C = Group of lambs fed the low energy diet followed control
diet.

LE/P = Group of lambs fed the low protien diet followed control
diet

a, b, ¢ = Means within the same row with different superscript
letters differ significantly.

The progestrone profile (Fig. 1,2 and 3) of all animal groups fed
either control or restricted diets showed that none of animals had
achieved puberty at the beginning of the experiment (progestrone
concentration in serum was less than 1 ng/ml). The occurrence of
first ©behavioral estrous {puberty} generally followed normal
ovulation and corpus luteum development, which was associated with
increasing progesterone concentrationa in serum during the estrous
cycles. Averages of serum progesterone concentratlions during estrous
activity after puberty were 1.0%0,12, 1.5%0.12, 1.3140.12, 1.0%0.12
and 1.1%0.12 ng/ml for control, LE, LP, LE/C and LP/C, respectively,
(Table 3). Animals fed LE diet showed higher values of progesterone
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concentratione compared to those fed control (P <0.004) or LP
(P<0.05) diets. Dietary changes (low energy/control or low protein/
contrel treatments) caused a decrease in progesterone concentratlion

{P<0.007} compared te those fed LE diet throughout the experiment.
On the contrary no significant difference was noted in serum
progesterone concetrations in ewes switched to control diet (LEB/C or
LP/C) compared to those fed low protein diet throughout the
experimant.

Table 3. Number of ewes reaching pubrerty during the experimental
period and mean (iSE) of progestreone concentrations during the
estrous cycle for different dietary trearments.

Number reaching Mean of progesterone

Treatments Puberty (n) concentations
N*/n (ng/ml)
Control gorup 17/17 1.0 £ 0.12 a
Low energy group 17/17 1.5 £ 0.12 a
Low proteln group 17717 1.1 £ 0.12 a
Low energy/control 17/17 1.0 £ 0.12 a
Low protein/control 17717 1.1 £ 0.12 a
>N : Total number of animals per each treatment.

a, b ¢ Mean withln column with different letters superscript differ
significantly (P< 0.007).

DISCUSSION

Final body weight, average daily gain and body weingt at puberty
were slgnificantly decreased as a result of energy or protein
restriction. Greater average daily gain of ewes fed the control diet
encouraged earller puberty than ewes fed on the low energy or protein
regime. During sexual development, inadequate level of dietary energy
of ovine and bovine females resulted in a delay in onset of puberty
(Fostor and Olster, 1985.; Day et al., 1986; Kurz et al., 1989). In
the present study energy restriction of lambs delayed puberty 16 days
compared with those fed adequate diet (control). Two explanation can
be advanced in this respect : firsetly, the low level of energy intake
may have suppresed GnRH secretion and the production of the high
frequency LH that are requried for preovulatory for follicular
development (Foster et al., 1984). Secondly, the delay in puberty
might be attributed to an inadeguate response of the pituitary to
LHRH and therefore a decrease in the secretion of LH. Similar
observations were reported in heifers by Day et al. (1986). In fact
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the physlological signal linking the first ovulation, normal corpus
leteum function and progesterone pecretion Lo nutrition and growth
rate appears to be directly related to pulsatile LH secretion
(Foster et al ., 1984). In the present study low energy intake may
reduce the ability of slowly growing females to generate this hermone
at the reqgiured level.

The restriction of protein intake did not result in a signiflcant
delay of puberty in lambs. This result is interesting and is in
agreement wlith Blaxter {1957) in his review on the effect of
defective nutrition on reporduction in farm animal. The restrictlion
in protein intake in the present study may not have been sever encugh
to affect significantly age at puberty. This explanation is supported
by the study of wWiddowson (1977). The present study indicated that
realimentatlion regime had no effect on age at puberty compared to
those fed on tha restriction regime throughout the experimental
period. These results are in contrast with previous conclusion by
Foster and Olster {1985). They reported that ad-libitum feeding of
lambs after a restriction regime, resulted in rapid catch-up growth
and onset of reproductive cycles, while contionuous feed restriction
of another group of lamba led to a decrease in their body weight and
associated anovulation. The difference between the two results may be
due to the difference in the initial age of animals (10 weeks vs. 12
weeks in the present study). The difference in the nature of the
restriction regime {feed amount restriction ve. nutrient constlituent
restriction in the present study) and the age of animale at the
beginning of realimentation (28 weeks va. 21 weeks in the present
atudy) may account for the different findings.

The general pattern of serum progesterone concentrations throughout
the estrous activity for ewes was similar to that observed in the
perviuos studies in sheep (Fitzgerald et al., 1982; Oyedipe et al.,
1986). Increased serum progesterone concentration during estrous
activity in ewes fed low energy diets is contradictory, see resulte
by Cumming et al. (1971) and Lamond et al. (1972). The low serum
progestercne level in females fed low protein diet compared to those
fed low energy diet in the present study (1.1 va 1.5 ng/ml) axe
congistent with the observation of Giannina and Leathem (1974). They
reported that animals fed either protein-free or restricted diet
showed a dramatic decrease in progesterone concentration. The
decrease in serum progesterone concentrations in ewes fed the low
protein diet is interesting. Whether, it represents a reduction in
corpus leteum function or an alteration in the rate of hepatic
clearnce of the steroid is not known. Realimentation of ewe lambs fed
low protein diet had no effect on serum progesterone concentration.
Although, this result is in agreemet with the previous atudies by
Hudgens and fiallford (1983) and Hamadeh et al. (1989). It may be due
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to the short interval between realimenation and bleood sampling.
Whether a longer period of realimination would alter the finding is
not known. More work is needed to elucidate the effect of indequate
dietary protein on ovarion functions and the temporal changes in
circulating progesterone concentration following realimentation.
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