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INTRODUCTION

Feed costs represent 30 to 60 percent of the total production costs
in most sheep operations. This emphasizes the need to take advantage
of the sheeps' ability to make maximum use of forage crops to supply
dietary energy.

Pasture harvested directly by sheep is an eccnomical method for
maximizing forage utilization. A legume-grass mixture in a grazing
program offers several advantages compared with an all grass system of
management. Lower N fertilization costs, uniform seasonal production and
high yields make lequme=-grass pastures a valuable tool in meeting the
sheep's ngtrient needs (Posler et al., 1979)

Birdsfoot trefoil {Lotus corniculatus) is a perennial forage legume
that is gaining popularity as a pasture crop. However, Engle (1957)
and Pileterse (1959) have detected the presence of estrogenic activity -
in the plant. Bennetts (1946), studying subterranean clover (Trifolium
subterraneum) in Western Australia demonstrated a reduction in the
reproductive performance of ewes grazing plants that contain estrogen-
like compounds.

In this study, we compared the reproductive performance of ewes
grazing birdsfoot trefoil - smooth bromegrass (Bromus inermis), alfalfa
(Medicago sativa) = smooth bromegrass and N fertilized smooth bromegrass
pastures. These will be referred to as BFT-Br, Alf-Br and Br+N;
respectively, throughout the text, References to clover studies refer

to subterranean clover,



LITERATURE REVIEW

Birdsfoot Trefoil

Birdsfoot trefoil (Lotus corniculatus) is a perennial forage
lequme utilized for pasture, hay and silage. Mature plants have many
well-branched stems arising from a single crown, reaching 60 to 30 c¢cm
under favorable growing conditions. A well-developed taproot has
numerous lateral branches in the upper 30 to 60 cm of soil. Shoots
can develop from root segments, aiding in plant survival when soil
heaving causes severing.

Birdsfoot trefecil will grow on a much wider range of soil con-
ditions and fertility regimes than will alfalfa. The plant tolerates
soil types ranging from clay to sandy loam. It will grow on poorly
drained, droughthy, or infertile soil. Seedlings can nodulate in
soils with pH values from 4.5 to 7.9 (Seaney, 1973).

Best yields of birdsfoot trefoil are cbtained on fertile, moder=~
ately well-drained to well-drained soil with a pH of 6.2 to 6.5. Its
natural reseeding ability contributes to its persistence as a perennial
over many grazing seasons (Chapman and Carters, 1976; MacDonald, 1961;
Seaney and Hensen, 1970.).

Nutritive values for birdsfoot trefoil, alfalfa and smooth brome-
grass are shown in table 1 (Van Soest, 1971).

Posler et, al., (1979} reported ewe grazing days per acre of 1012,
907, and 904 in 1977; and 861, 721, and 556 in 1978, respectively, for
Alf-Br, BFT-Br, and Br+N., Lamb average daily gains per day were .22,
.20, and ,20 kg, respectively.

Although birdsfoot trefoil's excellent quality, wide adaptation,

high yield and persistence, combined with its nonbloating characteristics



make it an excellent pasture lequme, the presence of estrogenic com-
pounds in the plant may affect its desirability. Pieterse (1956),
using uterine weight increase in immature mice as a criterion, detected
estrogenic activity in birdsfoot trefoil. Engle (1959), reported that
ewes grazing trefoil showed a 21 d. delay in conception dates and
averaged .8 more services per pregnancy than ewes grazing nonestrogenic

bluegrass (Poa. pratensis) pasture.

Detection of Estrogenic Activity

Growth of the uterus by cell division and protein synthesis is
induced by estrogen from the ovary (Hafez, 1974). Braden et al. (1967)
showed an increase in the uterine weight of ovariectomized awes grazing
pasture containing estrogenic compounds.

Estrogen from the ovary stimulates the secretion of cervical
mucus., Qualitative changes in the viscosity and arrangement of the
macromolecules in the mucus occur throughout the estrous cycle (Hafegz,
1974) . Kelley and Lindsay (1975), Lightfoot (1974), Lindsay and Francis
(1968) , and Lindsay and Kelley (1970), using ovariectomized ewes fitted
with absorbent cervical plugs showed an increase in the amount and fluid-
ity of cervical mucus in ewes grazing pastures containing estrogen-
like compounds.

Estrogen will also induce extensive lobulo-alveolar growth in the
mammary system (Hafez, 1974). Braden et al. (1964) and Millington et al.
{1964) reported an increase in udder size and in teat elongation in
wethers grazing forages containing estrogenic compounds. In 1978, an
increase in udder size was noted in virgin ewe lambs grazing birdsfoot

trefoil pastures in this study (perscnal observation).



Structure and Metabolism of Isoflavones

Lambing percentages fell from 80% to 30% among ewes grazing estro-
genic subterranean clover in Western Australia (Bennetss, 1946).

The plant compounds responsible for the decline in ewe reproduct-
ivity were isolated and identified as isoflavones: formononetin,
daidzein, genistein, and biochanin A. A significant re-evaluation of
these compounds was undertaken upcon the discovery that they undergo
extensive metaboclism in the rumen, yielding compounds of very different
estrogenicity than the parent compounds (Braden et al., 1967; Cox, 1978;
Lindsay and Kelley, 1970; Shutt et al., 1970).

The structure and metaboclism of the isoflavones are shown in
figqures 1 and 2.

Biochanin A and genistein, when administered parenterally to sheep,
exhibit greater estrogenic potency than does formononetin (Braden et al.
1971). However, upcn ingesticn by the ruminant, these compounds are
demethylated toc inactive paraethylphencl (Braden et al., 1967, and
Lindsay and Kelley, 1970). Results of grazing studies indicate that the
response of sheep to pastures high in genestein and bicchanin A diminished
with increasing periods of intake. It was concluded sheep may develop an
ability to render these compounds ineffective. No such system of adap-
tation exists for formononetin (Lindsay and Francis, 1968; Lindsay and
Kelley, 1970),

Formononetin, which has little or no estrogenic activity itself,
is converted in the rumen to equol, which is highly estrogenic (Shutt,
1968; Matches, 1972; and Lindsay et al.,l1970), Millington et al., (1964)
using teat length increase in wethers showed that the estrogenic activity
of several strains of subterranean clover was correlated with the form-

ononetin content of the plant material. According to Kelley and Lindsay



(1975), only those species of subterranean clover that contain high
levels of formononetin have been shown to cause clinical or subclinical
cases of clover disease, the disease associated with estrogen-related
reproductive problems,

In addition to the isoflavones found in clover species, coumesterol,
a coumestan, has also been implicated as having estrogenic activity. The
coumestans are found primarily in the Medic group of plants. &nalysis of
the birdsfoot trefoil grazed in this study showed no cpumestrol present

in the plant material (G. Lcookhardt, personal comiunication).

Effects on Reproduction

In a study by Barrett (1965) lambing, expressed as a percent of
ewes bred, decreased from 88% to 25% in a six year period among ewes
grazing estrogenic clover, while ewes grazing non-estrogenic oat
pasture showed a decrease from 88% to 66% over the same pericd.

Fels (1968) comparing 39 ewes grazing estrogenic clover pasture
to 60 ewes grazing non-estrogenic oat pasture found these differences:
ratio of live embryos to eggs shed 8:39 vs 56:73; fertilization rates
of 63% vs 89%; and suwrviving embryos to eggs fertilized of 8:17 vs
56:75 for clover and oats, respectively.

Similarly, research from the Western Australia Department of
Agriculture showed fertilization rates of 74% vs 92%, embryo mortality
of 34% vs 19%, and lambing percent of 67 vs 90 for estrogenic clover
and non-estrogenic clover pastures, respectively.

Ch'ang (1961) chserved a sudden onset of estrus without ovulation
prior to the normal breeding season among ewe lambs grazing estrogenic
subterranean clover in New Zealand. Other work by Ch'ang with mature

ewes grazing estrogenic clover showed a normal estrus pattern among



ewes, although it was accompanied by a decrease in the proportion of
ewes conceiving, as well as a delay in conception dates.

Fels (1968) contends that the primary cause of infertility in the
ewes was a failure of fertilization associated with poor sperm penetra-
tion to the oviduct. The establishment of a reservoir of sperm in the
cervix immediately after mating is necessary for normal conception in
sheep (Hafez, 1975). An increases in the amount and fluidity of
cervical mucus results in molecular threads too shert for the sperm to
follow up to the cervix. Lightfoct (1974) found that in ewes grazing
estrogenic clover pastures, only 350 sperm reached the oviduct after
mating, whereas the number in ewes not grazing estrogenic pastures was

in excess of 17,000.

Variations in Level of Estrogenic Activity

Researchers investigating level and effect of estrogenic compounds
in forages have observed widely variable results. A report by Moule
(1964) emphasizes that the results obtained with grazing sheep do not
necessarily reflect changes in the concentration of estrogenic compounds
in the plant, Selective grazing, amount of plant material consumed,
and effect of rumen microflora on the compounds may wvary among pastures
and between seasons.

The concentration of estrogenic compounds in the plant changes with
plant growth and development. Research by Kitts et al. (1952) showed
that the estrogenic activity of birdsfoot trefoil decreased as the stage
of maturity increased. Potencies in terms of mcgms of D.E,S. (diethyl
stilbestercl) per pound of dry matter were 22, 0, 0, 0, and 4 for vege-
tative, early bloom, late first blocm, late second bloom, and mid seed

stages, respectively.



Kitts also contends that variation in losses of plant material during
harvesting, extracting, diet mixing, digestion, and absorpticn will cause
variability in results, as will seascnally induced changes that arise

independent of the growth stages of the plant.



MATERIALS AND METHODS

Seventy-one seven month old fallborn Dorset x Rambouillet ewe lambs
of similar genetic background were used in the study. The experiment
consisted of two trials, each corresponding with the spring growth of
birdsfoot trefeil, in May and June of 1979 and 1980.

TRIAL 1

Ewes were allotted to four groups based on weight, Three treatment
groups consisted of 20 ewes averaging 37.5 kg. grazing BFT-Br, Alf-Br or
Br+N pastures. Ewes were allowed to graze for ten d prior to the
collection of data. The remaining ll ewes were confined in a drylct
(control group) and fed a maintenance diet,

Data was cocllected for a 36 d period. Ewes grazing BFT-Br were
removed on day 19 to spray the pasture for cutworm infestation.

Ewes grazed for 12 h daily, then were grouped into semi-confined
lots at night. Fifteen ram lambs and three mature rams fitted with
marking devices were randomly allocated to the treatment groups each
night., Ram mounting activity was used as an indication of estrus. Rams
remained housed in semi-confinement during the day.

Blocod samples were collected in vacutainer tubes by jugular puncture
at three & intervals. Plasma was harvested after 15 min centrifugation
at 2200 rpm and frozen. Progesterone levels in ng/ml were determined by
radioimmunoassay as described by J.S. Stevenson et al, (1981),

Following the 3¢ d data collection period all ewes were grouped cn
smooth bromegrass pasture and exposed to rams. Conception dates were
determined by subtracting 147 days from the date of lambing.

TRIAL 2
Trial 2 in 1980 used the same treatment pastures and animals.

Twenty ewes were reallocated to each pasture so that ewes did not graze



the same treatment pasture in both trials. The drylot control group was
deleted. Ewes were not permitted to graze the pastures before collecting
data.

Blood samples were collected at the beginning of the trial and at
three day intervals for 36 d. Plasma was harvested as in Trial 1.

Ewes marked was determined as in Trial 1 and date of lambing was

used to determine conception dates.
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RESULTS AND DISCUSSION
Trial 1

Estrual activity

There was no significant difference in number of ewes marked
among ewes in the Alf-Br, Br+N and drylot control groups (Table 2).
None of the ewes grazing BFT-Br were marked during the first 18 days
of the study.

Lambing data

As shown in table 2 none of the eweé grazing any treatment pasture
conceived during the course of the experiment, and only one ewe in the
drylot group conceived at that time, There was no difference in
concepticn rates among all groups during the 54 day post-trial breeding
period.

Plasma progestercne

Results of radioimmunassay for plasma progesterone indicate that
none of the ewes in any treatment group experienced normal cyclic estrual
activity, as defined by Thornburn et al. (1969), during the course of the
experiment(figure 3). According to J.S, Stevenson (1982 personal communi-
cation), progesterone concentrations of .5 ng/ml are indicative of luteal
activity. Work by Thornburn et al. (1969) indicates that the concentra-
tion of progesterone in the peripheral plasma of ewes on day 0 of the
estrous cycle is approx, .12 = ,1 ng/ml, Similar levels were measured in
wethers by Yuthasastrakol (1274), and in anestrous and ovariectomized
ewes by Thornburn (1969), Levels remained low during davs 1-3 of the
estrous cycle, increased to a mean concentration of 1,7 ng/ml between

days 4 to 9, then remained constant or gradually increased during days
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10 to 14 before declining rapidly on day 14 and 15 of the cycle.

Plasma progestsrone levels of the ewes in this study are shown in
tables 3 a,b,d and d.

Trial 2

No effect of plant estrogens was cbserved among ewes in Trial 2.

Results of ram marking activity and ccnception rates are shown in
table 4, No differences were seen in number of ewes marked, number of
ewes conceiving, average conception date or estrous cycle lengths
among treatment groups.

The results of this experiment may have been altered by several
factors, First, conducting the experiment during May and June to utilize
the early vegetative growth of birdsfoot trefoil introduced several
confounding factors that clouded results of Trial 1. Research has shown
that although Rambouillet ewes are considered not to be seagonal breeders
they are least likely tc breed in May and June. The percent of ewes
cycling during those months is reported at 2% and 7%, respectively. The
Dorset breeding in the crossbred ewes used in the study should improve
these percentages, though May and June would remain the period of deepest
anestrous for Dorsets as well as Rambouillets,

Secondly, the fallborn ewe lambs used in Trial 1 weighed an average
of 37.5 kg, approximately 70% of their mature weight. Hafez (1953)
reported weight at puberty to be 69% of mature weight. Therefcre, these
ewes would be experiencing their first or second, and consequently highly
irregular estrous cycles.

In additicon, the concentration of estrogenic compounds in the plant
material is highly variable from year to year and within seasons. It is
also dependent on the stage of growth of the plant. The inability of the

author to establish the presence and/or level of estrogenic compounds
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in the plant material during the course of the study further confounds

the results.



13

*(TL6T) 35908 UBA woaJ

LT°T 1s* 2271 29 LT sseibswoiq Yjoous
LT T 16° (A LS LT BITPITY
6Z°T 09-° 0E°1 19 91 TTO3a33 3003SpATd
(TeoW) (Teow) (Teow) (%) (%) pawag
T 5 . ut230ad
THTN "IN "ETN "NTOTL opian

SAEEd J0 dMNI¥A JATLIUMLAON ANV NOILISOdW0OD T HT9VYL



*butAeads smised
TOF [eaOwdI Y 9¢ I23Je ‘TRTII 92Ul JO 61 APp U0 DPIIUNCU SIOM POXIBW SOM8 SAT] 92Ul JO mod,

Z i i 74 potxad burpsdoxg Terai-isod
butanp psATIOUOD SOME JO “OR

T 0 0 0 goanlsed jusulesiy uo
STTYM pPeATIDU0D SOM3 JO *ON

£ mm L 6 swex Ad padieu S2M® JO “ON
1T 0e¢ 0c¢ 0¢ S9M® FO "ON
30T1hag 1g-1a9g N+3g 1d-J1Y

T TYITEL NI SAME 40 JONVWHMOAHdd JAILINA0Iddd "¢ T4Vl



15

Tu/bu 05° < senreA

sz €T 01" 91" er* LO* LT LET'T LT 90° > 0z
90° 90° 90°> 80° 90°> OT° 60" €T” 10° 90° €ee 6T
e’ 80" 90°> 9T TIZ° 6T 90°> 90*>  9T* LE" eT" 81
90*> 90°> TI° ¥Z° 60° 6T° Lo* 90°> T’ A 3 L1
TT° Lo* PT°  9T°  90°> PBT° 60° PPt JILTT 86° ¥6°C 9T
90°> ¥Z° LO"  OT° 90" 90°> 60° oT* 90°> OT" 80" ST
90°> LO" 67" £0°T T1T°  PT° 60" LO* 90°> 60" Pl
90" L1 90* 60" LT® ET° 90" - 90°> 80" 60" €T
to* 60" LO® 90" ST  oOT° 90" STLE LIBTT JEOT B5T A
IT° 80" 92" 90"> TI° LO® or"* 9z-" 1A% ra* 90" 11
idi 80" 0£*  90'> 90°> ST° 81" SSP°T 85" 90°= L& 0T
LO" GT” vz® 80° 60" OT" LT 61" _¥8'T LO® er" 6
407 LT” 91" 61" OT" 90°> 90> e o 90> 60" 80" 8
T g1* 1T° or" 80" 90* 90>  LT* 1 90>  LT° L
80° 01" L0 gzt L1 80" 19° TE* 60" Gg* 80* 90" > ZL
90> BO"® 87Z° 90°> 80"  ST° otr" 6% " 90°> 90> TT* 90° 90" S
90°>  OT" 90> LTI 6T ET° Te" 06" 98'T VBT EE'T S¢° 60" v
-k 1T° 90°> 80" ET"  90°> 90°> £F" £o7¥ 90°s 0" 80" 80" €
o o oT" 90°> %€ SZ' 90°> 90" A g9 Le* AN v1” 12" T
80" 90> TI® S0* g~  E€T° 0z €T°T L9L°S TLte e’ zr” gg* T
Lt/9  wi/9 11/9 8/9 s/9 ¢/9 o0&/s LI/s ve/s 1e/s 81/ S1/S  ZT/S  # °ma
butpsatq jo 31eA
Yd-JdT¥ ONIZVED SHME Jd0 YWSYId NI (Tw/bu) NOILVILNIADNOD ANCHILSHOOAd *®f FTEVL



16

Tw/bu 06" < senfen

90°> IS 90> 90°> LO° 90> mmw. o33 90" > 90° > oz~ 90°> 09
A 01" .-l 1t° 6% " 61" 90> ST*® 80° o’ 9z Lz’ 6§
80" 1A 80" 90> 90" oL T oT* 6T" 90" > 90" > 89° 85
ot- 90" > ot 90" 91" se* 90> 8- 90° 80" LT 91" Lo LS
90- A ve* LE”® mﬂm.H mHm.H mMN.H 8% " 90°* > A 90°* > oT* g€C” 99
ir- oT" ve* oT" 90°> OT" 20° TE" LQo* LO* 91" 90°> 1C° SS
90" > 90 *» LT® 9T~ 60" 9c* Z1° (A 90" > otr* 4% 90" > 90" > 4%}
80" 90> 1iT° LT® ge’ T’ £€T° e’ S’ 90° T’ T’ iT-° €5
20> 60° 4N LO~" 90> ¥I° 90°> BS” 90" > ot 90" > 90" > 90" > Zs
90~ LO" ST* 9T " 60" 90° > mmw. 90" > LO-" 907> 8T* 90 *> s
T~ 90" > cec” 90> O9T" 90°> LO” 62" 90°> 6T" 40 90" > otT* 0s
20> AN 91~ Lo ST° it eT” 0s" £e” 90" > ve* oz- £ET" 6t
BO" LO" ST LO" 8c* 90" > 90° > Lb* 90° » 90" > 60" 90 "> 90 *> 8y
mmN.H s TE” 90" > LT° 90° > 80° ce” 90 "> iTt* 90> L0~ iT° Ly
90 *> €T ST° c1” vl T ot- e20°T 20" > 90" > ¢T” 90" > iz- 9v
4 90> 90°> VT €T 90 "> 60° 88" oT” 90 *>» it- S¥
90 "> 90" > 60° it- 90°> 907> 90" > oT" Q0" 80° oz- 90> 60° v
ST* LO" ot 90> LO° 90°> 91" og " 9¢" 90°* 90 > 3 A EV
PT” A% LO- oT" 91" 90 "> LO° oC9” 90" > oz ot 90> 9T* (44
1T° 61" 1T ST® <t P it LT* oT" ZT- 91" 90> ve- 187%
LT/9 v1/9 1T/9 8/9 S/9 z/9 0€/5 Le/s vT/s 1¢/G 81/G G1/S g1/s # onmy

butp®a1q jo ®3eq

SSYYIDENOTd

HLOOWS IZITITYAA N ONIZVYD SAMI J0 wWSYId NI (Tw/bu) NOILYMINADINOD ANCIALSADOEd

“qg dT19Yd



17

Tw/bu 0Gg* < mMUHm>ﬁ

QE* 90° Zr*  Qo0'» @ErI* @ ETC T LIS 21" ST’ A 90*> zT* ov
20°> 80" LO® E€TI*  90'> 6Z° 90°> vo'z ¢I° L0* 90°>  IT* 90°> 6€
90°> 90'> 90°> €I* 80" OT" 90> ¢o0°* 60° 90°> 90>  LT' 60" 8¢
60" €T" 90"> 90°> B8I* 90°> 90"> 61° 90°> 90°> OT" 60" 90*> LE
0F®  JOL'T 68T Lt ‘9Tt B 90°> _89° or* 90%s. AL 90°*>  90°> 9¢
90> 0¢° 90> 01" 01" 90'> 9T° 9g" 60" 90> 80" 90>  TIT* 13
90" 90°> 90°> 80° 907> 90°> _TS° £zt 9z* €7 90°> 8T" 43
90> 90°> 90°> 90°> 90°'> ¥I° L0" T 90°* 1T* otr* otr" 90 *> €€
LO" 90° 80" 1T 1t LT 4 oc* 90" 90°> 90°*> 90°>  TIT* A
s€~ ¥8" . BU°% 07T d2° 62 eT” 90>  €T° oT" o 80" 1€
90" 90" €T° VE'T TS"  8L” 81" i 90°> 91" sT* 90°>  90°> 0€
er® 90" 90> 90°> 90°'> 60° e Le" 90> 92° Tt 80" 90> 6T
81" 61" €27  90°> GZ° 90°> g2 Le" 90> IT° 11" 1T 8z
90*> OT"° 90> €I° 60° 90°'> 8O" 61" 90" 90" 90°> 81" 90 * > Le
ST” 9T" 90> LO° OT° 8T° 90*>  SF° 91" 11" 6T" i o 80" 9z
90" 01" €L°  LO® 90" 60" LO* LE® LT 60" E 10° 80° Gz
80" TT° 90°> LO®  TT* 2T" rz® ig* 90°>  0g£" 90> ve
90°> 90‘'> 90°> 90°> 91" IT° 90°> LT 80" LO" 90> €C
A L0* 8T 90'> 91" 90°> 60° 90°> 21" ST 90° > zz
sT® 60" LO* 91" 90°> 80" 90 *> IT° 90* 60" A 12
L1/9  v1/9 11/9 8/9 Ss/9 ¢/9 o0e/s LE/S ¥e/s  1¢/S 8T/ SI/S  EL/S  # oma
butpss1q jo 23eq
d9-149 ONIZVYD SAMIT J0 YASYId NI (Tw/bu) NOILYMINIONOD INCHALSHOOMd '92¢ ATAYL



18

u/bu 95t < SeNTeA

TN 80"  T6°¢ _86°T 8E'  90° Lo" Te" 90°> SE'T _ES'T 99"  _PS° 1L
il i 90°> TT" 90" > i - 90*> 90°> (1° 90°> IT" 0L
ae* 90> 90°> 90°> PI" 90°> 90°>  ¥I° 60" 90'> 90°> 90‘> BO® 69
50° A% €T 80° 90° z¢* go®  so0°T we' zT" L1e Lo* 90°* 89
80° 1z TR v R A 4 i 90°> 82"  _TI'E LS'T 68" 80° LO* L9
907> L9°  88'T _LT°T s8p°  9v" oL 85T 01T 90T  weE” 90>  ¥T° 99
90" T 9T 01" L0 90" 90*>  T¥° 90*>  TT* 61" 90> 1" g9
90°> 2I° Lz® 90°> 90'> ZI° 90'>  LO® 80° £T° 90>  ET° 90> ¥9
90°> 90°> 0" 90°*> TIL° OT" 90°>  9T" L1° o 91" 2T aT™ €9
9zt 8"  S0°T _SL° LOT 907> g0° A 91" 1T 90°> _T§° 90" > z9

ST T8 EF*  SI°  0T°  90°> 90> 90°> LT 61" 90> ZT” 90> T9
t1/9  ¥I/9 11/9 8/9 S/9 /9 o0&/« LZ/S  ve/Ss 1e/Ss 81/S ST/S TI/S # Imd

butpeeslqg JO 23%g
SaMT TOSILNOD IOTIAYEd 0 VHSYTd NT (Tw/bu) MOIIVHINIDNOD ANCHIAISIDOEd “PE T'TUVL



TABLE 4. REPRODUCTIVE ACTIVITY OF EWES IN TRIAL 2

19

Alf-Br Br+N BFT-Br
No. of ewes 20 20 20
No., of ewes marked by rams 11 11 14
No. of ewes conceived while
on treatment pastures 3 7 6
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FIGURE 1. Structure and metabolism of formononetin, daidzein and

equol. (Matches, 1972)
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FIGURE 2. Structure and metabolism cf biochanin A, genestein and

para=-ethylphenol. (Matches, 1972)
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SIMMARY

Reproductive performance was measured in ewes grazing birdsfoot
trefoil-smooth bromegrass, alfalfa-smeth bromegrass and N fertilized
smooth bromegrass pastures in two consecutive spring studies. No
differences were seen among treatment groups in conception rate or
average conception date in either study. The number of ewes mounted
by rams was lower and occurred later among ewes grazing BFT-Br in
Trial 1. None of the ewes in Trial 1 were experiencing normal, cyclic

estroual activity. There was no treatment effect in Trial 2.
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Reprcductive performance was measured in ewes grazing birdsfoot
trefoil-smooth bromegrass, alfalfa-smooth bromegrass and N fertilized
smooth bromegrass pastures. The study consisted of two trials: (1) 20
fallborn Dorset x Rambouillet ewe lambs weighing approximately 37.5 kg
were allocated to each treatment pasture and 11 to drylot control;

(2) one year later the same ewes were reallocated to the pasture groups
and the drylot group was deleted. Rams fitted with marking devices

were penned in drylot with ewes cach night, and mounting marks were
recorded daily. Blood samples were ccllected by jugular puncture at
three day intervals. Blood Samples from Trial 1 were radioimmunoassayed
for progesterone concentration. Neo differences were seen in average
conception date or conception rates among treatment group in either trial.
The number of ewes mounted by rams in Trial 1 was lower and occured
later among ewes grazing birdsfoot trefoil-smooth bromegrass. No
differences in number of ewes marked was seen among treatment groups in
Trial 2. Plasma progestercne levels measured in Trial 1 indicate that
ewes were not experiencing nermal, cyclic estrous cycles, therefore no
conclusions can be drawn from the results. No differences due to

treatment were observed in Trial 2.





