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ABSTRACT

Twenty-one crossbred ewe lambs, aged four months and weighing
21.4 kg, were used in this study. The lambs were divided randomly into
three siniilar groups each of seven. The first and second group (G, and Gz)
were fed the control ration supplemented with yeast culture (YC) at a rate of
0.05 and 0.025% of live body weight, respectively. While the third group
(G3) was fed the control diet without any additive. The experiment was
terminated after 180 days of feeding. Animals were weighed and blood
samples were collected biweekly from each animal for progesterone
measurernent and assessment of puberty. The average daily gain during the
experimental period was higher (P < 0.05) in lambs fed 0.05% YC :n
comparison with those fed 0.025% YC or the control diet. Lambs in G, and
in G, reached puberty 17 and 13 days earlier, respectively, than those fed the
control diet without additives. Progesterone concentration at puberty was
higher in ewe lambs fed YC than those on the control diet.
Keywords: Lambs, yeast culture, age, progesterone.

INTRODUCTION .

Endocrine glands that regulates reproductive functions are gréatly
affected by the nutritional quality of feed. Onset of puberty and estrus in ewe
lambs were affected by weight, body condition and/or nutritional status
{Dyrmundsson, 1981). Several authors reported that addition of yeast culture
(YC) to ration increased live body weights, average daily gain, dry matter
intake in feeder calves and lambs (Cole e al., 1992), nitrogen retention in
Merino sheep (Al-Jassim er al, 1986 and Al-Jassim and McManus, 1985)
and improved feed conversion efficiency and blood constituents (Metwally
et al., 2001). As well as, Rouzbehan er a/. (1994) and Kmet ez al. (1992)
found that supplementation of YC to ration enhanced cellulase, alpha-
amylase and pectinase activities and decreased urease activity in sheep.
Adequate nutrition affects body condition, which in turn increases
hypothalamic activity, GnRH secretion and ovulation rates (Thomas et al.
1987). The present study was conducted to investigate the effect of dietary



244 - Abd El-Momin, M. et al.

supplementation of yeast cultures (YC) in onset of puberty and estrus on
crossbred ewe lambs as monitored by plasma progesterone concentrations.

MATERIALS AND METHODS

Twenty-one young crossbred (1/2 Romanov and 1/2 Rahmani) ewes
lambs belonging to the Mehallet Mousa Experimental Station, Animal
Production Research Institute, Ministry of Agriculture, were used in this
study. The experiment was initiated as ewes aged four months and weighing
21.4 kg. The animals were stratified by weight and randomly divided into
three groups each of 7 and were housed in three separate semi open pens.
They were fed concentrate mixture (CM) and wheat straw throughout the
expetimental period. Soybean meal was added to adjust the protein and
energy levels according to NRC (1988) requirements. Chemical composition
of ‘feed mixture are presented in Table (1). The first and second group (G, &
G,) were supplemented with 0.05 and 0.025% yeast culture (YC) per kg of
live body weight, respectively, for six months. While the third group (Gs)
was used as control without YC addition.

Body weight of lambs was measured bi-weekly. Blood samples were
coilected from each ewe biweekly by Jugular vein puncture into heparinized
tube, then centrifuged at 3000 rpm for 15 minutes. Plasma samples were
separated and stored at —20°C until use for progesterone assay by
radioimmuonoassay (RIA) technique. The concentration of plasma
progesterone was used to detect onset of puberty (first ovulation) as
described by Fitzgerald et al (1982) and Day ef al. (1984). Incidence of
estrus was tested using 2 vasectomized rams, which allowed to run 3 times
daily with the ewes for 30 minutes each time. Laparoscopy technique was
empioyed to visualize and examine the changes in ovarian structures. The
Laparoscopy was conducted using Walf/8933/7 mm, Laparoscope made in
U.S.A. The ewes were deprived of feed and water for 16 hours before
Laparoscopic examination which was conducted 7-12 days after the detected
estrus. Data were statistically analysed using the general linear models
procedures according to SPSS (1997).

Table (1): Feed ingredient and chemical composition of the
experimental diet.
lagredients DM OM CP CF EE NFE Ash
M 90.18 82.09 18.66 10.25 4.15 49.0 8.09
Wheat straw 90.78 78.18 -- 34.15 1.15 42 38 12.60

Soybean meal 91.61 84.00 36.58 9.41 3.49 34.52 7.61
Yeast culture 92.30 $2.95 26.70 692 2,77 46.56 9.25
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RESULTS AND DISCUSSION
Average daily gain during the experimental period (180 days) was
greater (P < 0.05, Table 2) for the lambs fed the 0.05% YC (91.7 g/day) than
those fed 0.025% YC (77.8 g/day) and control diet (75.0 g/day). Inthe
meantime, there was no significant difference in daily gain between lambs
fed 0.025% YC and control diet. Ewe lambs supplemented with YC also had
heavier (P < 0.05) body weight at puberty than control. These results are in
harmony with those obtained by Adams et al (1981) and Garciaand Elias
(1990). This increase in body weight by YC supplementation might be due
to stimulation of rumen microbial synthesis of protein and/or volatile fatty
acids production, Improvement of feed conversion efficiencies and
maintenance of a desirable rumen pH (Hutjens, 1993, Rouzbehan e/ al,
1994 and Metwally er al., 2001). Cole ef al. {1992} found that steers or
lambs fed on yeast culture (YC) tended to maintain heavier weights and
higher dry matter intake than did steers or lambs fed control diet. In the
present study, ewe lambs treated with 0.05 and 0.025% YC (Table, 2)
reached puberty 17 and 13 days earlier (P < 0.05) than those fed on control
diet.

Table (2): Live body weight, body weight gain and age at puberty as
affected by YC supplementation.

Items Treatments

0.05% YC (G| 0.025 YC(G;) | Control (G3)
Number of lambs 7 7 7 -
Initial age (day) 118 + 0.57 121 + 0.68 118 +03
Initial weight (kg) 220+1.22 | 21.75+063 | 20.50-+0:87
Final weight (kg) 3850 +2.07° | 35.75+1.33° | 34.0+0.71%
Daily gain (g) 91.7 77.8 75.0
Age at puberty (day) 231.0+523% | 2354+4.56" | 2481 +3.55°
Weight at puberty (kg) | 32.6+2.25 | 31.6+201° | 30.1+2.17°

a, b , ¢ between treatments for each character, with different superscripts
significant at (P < 0.05)

Fast growing ewe lambs would exhibit their first estrus and reach
sexual maturity at a younger age and heavier body weight than those
growing at slower rates (Dyrmundsson, 1981). Accordingly, inadequate
nutrition of ovine and bovine females during sexual development resuited in
a delay in onset of puberty (Day er al, 1986; Kurz et al., 1989 and El-
Barody es al., 1993). In our study, the delay in puberty in lambs fed the
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control diet might be attributed to restrict the response of the pituitary to
LHRH and therefore a decrease in the secretion of LH. The occurrence of
first estrus (puberty) as well as any other estrus are generally followed by
ovulation and Corpus luteum development, and an increase in plasma
progesterone concentration. The mean biweekly values of plasma
progesterone concentration in the three treated groups (Fig. 1,2 and 3 and
Table 3) throughout the first 100 days were similar and remained below 0.4
ng/ml. Then progesterone concentration increased reaching 1.5, 1.3 and 1.1
ng/ml at (puberty) 231, 235 and 248 days for G, G and Gs, respectively.
The present findings agreed with those reported by Fitzgerald ef al. (1982)
and El-Barody et af (1993). In fact the physiological signal linking the first
ovulation. normal Corpus luteum, function and progesterone secretion to
nuttition and growth rates appears to be directly related to pulsatile LH
secration (Foster er a/. 1984). Plasma progesterone concentration during
‘day -of estrus (day 0) and the subsequent 3 days was very low in the three
treatments (Fig. 4) ranging from 0.1 to 0.4 ng/ml. Thereafter, the
concentration in all treatments gradually increased reaching a peak between
day 9-12 which varied between treatments in day of peak and progesterone
concentration (4.8-6.0 ng/ml). Then concentration gradually decreased
reaching a minimum value on day 17 and 18.

Table (3): Mean of progesterone concentration during the first estrus
(puberty} for different treatments.
Items . Treatments
GI Gz Gg
Number reached puberty 717 717 717
Progesterone level (ng/mi) 1.5+0.11 1.3+0.12 1.1+0.13

4 1 0.05 YC addition ) age at puberty =
3541 231 days
= 341 (E)indicates puberty or 1" estrus
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Fig. (1): Plasma progesterone concentration before and after puberty in 0.05
Y€ supplemented lambs.
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Results of plasma progesterone concentrationare are relatively higher
than those reported by Dickie and Holzmann (1992) and Deghedy (2000).
They stated that maximum luteal phase progesterone concentration was
approximately 2-4 ng/ml, and its lowest concentration at the day of estrus
ranged from 0.15 to 0.25 ng/ml. In situation of adequate nutrition, the
hypothalamus remains hyperresponsive to positive feedback of estradiol and
secretion of LHRH and thus LH and gonadal steroids are high (Cupps,
1993).

Table (4): Number of mature follicles and Corpus luteum as affected by
yeast culture (YC) supplementation.

Mature follicles Corpus luteum
Groups | No. | No. RO LO Average RO LO Average
of |eycle/! No/cycle Nofcycle
ewes tewe | No. | % | No. | % | No.y % | No | % |No{ % | No| %
G 7 2 113815761 10 [424 238100 ] 1.07|556}086|444 1193 100
G 7 2 1.0 [ 560079440 | 1.79 | 100 | 0.86 | 546 1 0.71 | 45.6 | 1.57 | 100
G 7 2 {086}1545]071 1455157 ]| 100 ]064]563]|050]43.7 (114 100
R.O = Right ovary L.O = Left ovary

Data in Table (4) show that all ewe lambs were endoscoped 7-12
days after the first two successive exhibited estrus. It was also appeared that
the average number of mature follicle/ewe/cycle in both right and left
ovaries in lambs fed 0.05% YC (G;) was higher (2.38) than those fed
0.025% YC (G;) and control diet (1.7% and 1.57, respectively). Meanwhile,
the corresponding values for the presence of Corpus luteum (CL) were 1.93,
1.57 and 1.14 for the three groups, respectively. The present results showed
also that the right ovary was more active than the left one in all treated
groups. The present finding agrees but values are relatively higher than that
observed by Scaramuzzi and Downing (1997) and Deghedy (2000). The
interaction which exists between nutrition and reproduction in sheep is well
known (Scaramuzzi and Murray, 1994).

Increased nutrient intake might cause an increase in hepatic oxidase
activity, thereby increasing the rate of degradation of steroids and lessening
the inhibition of the hypothalamic-pituitary axis and resulting in increased
gonadotropin secretion and ovulation rate (Thomas er al., 1987).

The results of the present study showed that the addition of dietary YC
led to an increase in daily gain, attainment of puberty at earlier age and
heavier body weight and an increase in the number of mature follicles and
Corpus luteum/ewe/cycle (ovulation rate) than those lambs fed diet without
YC addition.



J. Agric. Res. Tanta Univ., 28(2) 2002 249

REFERENCES

Adams, D.C.; M.L. Galyean; H.E. Kiesling; J.D. Wallace and M.D. Finkner
(1981). Influence of yeast culture , sodium bicarbonate and monensin
on liquid dilution rate, rumen fermentation and feediot performance of
growing steers and digestibility in lambs. J. Anim. Sci., 53: 780.

Al-Jassim, R.AM. and W.R. McManus (1985). The value of yeast
(S. cerevisiae) as a protein supplement for sheep. Proceedings-of the
Nutrition-Society of Australia, 10: 149.

Al-Jassim, R.AM.; P.J. Rets and W.R. McManus (1986). The value of yeast
(Saccharomyces cerevisiae) as a protein supplement for the growth of
wool by Merino sheep. Proceedings of the Australian Society of Anim.
Prod., 16: 127-130.

Cole, N.A.; C.W. Purdy and D.P .Hutcheson (1992). Influence of veast
culture on feeder calves and lambs. J. Anim.. Sci. 6: 1682-90.

Day, M.L.; K. Imakawa; D.M. Garciawinder; D.D. Zalaesky; B.D.
Schanbacker; R.J. Kittok and J.E. Kinder (1984). Endocrine
mechanisms of puberty in heifers estradiol negative feedback
regulation of LH secretion and first ovulation. Biol. Reprod., 31: 332.

Day, M.L.; K. Imakawa; D.D. Zalesky: R.J. Kittok and J.E. Kinder (1986).
Effects of restriction of dietary energy intake during the prepubertal
period secretion of LH and responsivess of the pituitary LHRH in
heifers. J. Anim. Sci., 62: 1641-48,

Deghedy, A.M. (2000). Seasonal elements affecting reproduction of
Rahmani ewes. M.Sc. Thesis, Fac. of Agric., Minufiya Univ. .

Dickie, M.B. and A. Holzmann {1992). Investigations concerning the use of '
P4 tests (Serozyme orgesterone Ovu cheek) for pregnancy diagnosis df
Mourtain sheep. J. Vet. Med. Assoc., 39: 525-30. '

Ferrell, C.L. (1993). Nutritional influences on reproduction. In:
Reproduction in Domestic Animals. 4th edition by Cupps, P.T.
California, Academic Press, Inc.

Dyrmundsson, O.R. (1981). Natural factors affecting puberty and
reproductive  performance in ewe lambs: A review. Livestock
Production Sci. 8:, 55-65.

El-Barody, M.A.A.; A.K.I. Abd El-Moty; T. Klopfenstein; J. Kinder; FM.R.
Ei-Feel and S.T.M. Fahmy (1993). Effect of energy or protein
restricticn on some physiological responses of sheep: 1- Puberty and
estrus phenomena. Egyptian I. Anim. Prod., 30: 93-102.

Fitzgerald, 1.F.; R. Michel and W.R. Buttler (1982). Growth and sexual
maturation in ewes. Dietary and seasonal effects modulating LH
secretion and first ovulation. Biol. Reprod., 27: 864.



250 - Abd Ei-Momin, M. et al.

Foster, D.L..; S.M. Yellon and D.H. Olster (1984). Endocrine physiology of
puberty in female sheep. Ten™ Cong. on Anim. Reprod. Al Urbana,
Illinois, USA, 7: 16.

Garcia, R and A. Elias (1990). A note on Saccharina inclusion in feeds for
lambs under commercial conditions. Cuba J. Agric. Sci., 24: 287-89.

Hugens, ML.F. (1993). Feed additives, Dairy Herd Management Con. Las
Vegas Nevada. p. 167.

Kmet, V.; Z. Jonecova and M. Stachova (1992). The effect of pectinolytic
yeasts on rumen microflora. J. Anim. and Feed Sci. 12:165-70.

Kurz, S.C.. RM. Dyer; M.D. Wright; Y. Hu and M.L. Day (1989).
Alteration of LH secretion by dietary energy in prepubertal heifers.
Biol. Reprod., 40: 83.

Metwally, A.M.; L.S. El-Shamaa and M. Abd El-Momin (2001). Changes in
some blood constituents, growth rate and rumen fermentation of
growing lambs fed yeast culture. Second Int. Conf. on Anim. Prod. &
Health in Semi Arid area. Faculty of Environmental Agric. Sci. El-
Arish, 115-131.

NRC (1988). Nutrient requirements of domestic animals. No. 9. National
Research Council, Washington, D.C. USA.

Scaramuzzi, R.J. and J.A. Downing (1997). The distribution of ovulations
from the ovaries of Merino and Border leicester x Merino ewe and its
effect on the survival of their embryos. Anim. Reprod. Sci., 47; 327-
36.

Scaramuzzi, R.J. and J.F. Murray (1994). The nutrient requirements for the
optimum production of gametes in assisted reproduction in ruminant
animals. Proceedings of the 10th Meeting European Embryo Transfer
Assoc. (Lyon) pp. 85-103.

SPSS (1997). Spss Base 7.5 for Windows, User’s Guide; Spss Ind.



J. Agric. Res. Tanta Univ., 28(2) 2002 251

5opaddt ABLZLy o Sy (Slaad) CLI) A £ gLl Ay
Yu'l.}"" L ss Pl Yat.u.ﬂl S ahl g} — ‘ua}nll.l:ﬁ J gana
SRS LR SIS PO R RUPN ISP PN o [RUIPERYPRY

Uniks Zaala — gendl 5iKs ded )30 A0S 3 gall 2 Y wdY

?A_SY\,E OJ_,_,J_,&.&iJ&dA;.(Y‘)m:\.ulJﬂla&btsérm
%',0“°c 0,'° M;M&p‘@mljdjylhwiuﬁ.t}h
Gyl 38 A3l ey lln LG Ao genal Lain Of gaadl a0 05l (e
JS 3 ool Clie agandy ol Qo9 oS By pm VAL S2ad 4y 230 5 b
Soaad 1Sy (g fuun g ol Gsep 2S5 ekl @lld g daas S (e (e sl
& sl

o) il A Sealh et pa (1530 (o sl 5450 o e IS
QJ*&]‘;JM.MJ@U'%MQ%JMQSP%n-°\g.'ﬁ,_ﬂc
VY e ) S ol 3 cdiay 300 5 YT de ganall 85 faddl el
e Gy gl Oser S5 Aklall de geadly i ie 20 4 VY
LAJ&EM‘H&.&&GFJIM'GZGWGB@LGOE&}ﬂ
Alagliall de gesally

Bk Y o Aualid Dlaalls el A8La) of Al ol o8 e 2ay
Y 5 padd Blis) ol @IS 1 Saa § b Als e (Y el sy La gt Janae
el sdnal slua¥l se Jf Aaumlill Claysad de Sus e el Tl 0l )
- Sl Ao sanay Wi e e gLl 550 JS



