FOLLICULAR DYNAMICS IN ZEBU CATTLE'
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ABSTRACT - The aim of this study was to investigate the follicular dynamics during estrous cycle in
Gir breed (Bos indicus) cows. Follicular growth and atresia during estrous cycle were evaluated using a
portable ultrasound device. Luteal activity was evaluated by serum progesterone levels. Cycles with
two (6.67%), three (60.00%), four (26.67%) and five (6.67%) follicular waves were observed. There
was no difference (P>0.05) in dominant or subordinate follicles growth or atresia rates among follicular
waves. The maximum diameter of the ovulatory follicle was higher than the diameter of the other
dominant folliclesin cycleswith four waves, and higher than the diameter of the second dominant follicle
in cycleswith threewaves (P<0.05). Therewasno difference (P>0.05) in estrous cyclelength (21.11+1.76
and 22.25+1.71 days) or progesterone levels during diestrous (4.48+1.45 and 5.08+1.40 ng/mL) be-
tween cycles with three or four waves. Follicular dynamics in Gir cattle is characterized by a higher
incidence of cycles with three or four waves, associated with a low persistence of the dominant follicle.

Index terms. bovines, Gir breed, oestrous cycle, ovaries, ovarian follicles, ultrasonics.

DINAMICA FOLICULAR EM VACAS ZEBUINAS

RESUMO - Objetivou-se neste traba ho estudar a dindmica folicular em vacas daraca Gir (Bos indicus).
O crescimento e a atresia folicular foram monitorados diariamente ao longo de ciclos estrais completos
(n=15), utilizando-se um aparelho portétil de ultra-som. A atividade luteal em cada ciclo foi avaliada
pela determinagdo do nivel de progesterona plasmética. Foram observados ciclos com duas (6,67%), trés
(60,00%), quatro (26,67%) e cinco (6,67%) ondas de crescimento folicular. N&o houve diferenca signi-
ficativa (P>0,05) nas taxas de crescimento e atresia de foliculos dominantes ou subordinados, entre
ondas. O didmetro maximo do foliculo ovulatério foi maior (P<0,05) que o dos demais foliculos domi-
nantes nos ciclos com quatro ondas e do que o didmetro do foliculo dominante da segunda ondanos ciclos
com trés ondas. N&o houve diferenca significativa (P>0,05) no comprimento do ciclo (21,11+1,76 e
22,25+1,71 dias) ou na concentracdo de progesterona durante o diestro (4,48+1,45 e 5,08+1,40 ng/mL ),
entre ciclos com trés ou quatro ondas de crescimento. Esses resultados demonstraram que a dindmica
folicular naraga Gir é caracterizada pela predominancia de ciclos com trés ou quatro ondas de crescimen-
to folicular, associados a baixa persisténcia dos foliculos dominantes das ondas intermediérias.

Termos para indexagdo: bovinos, raca Gir, ciclo estral, ovarios, foliculos ovarianos, ultra-som.
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Follicular growth in cattle is not continuous, as
initially suggested by studies on ovaries recovered
in slaughterhouses (Matton et al., 1981), but cyclic
and dependent on the estrous cycle stage (Pierson
& Ginther, 1987a; Fortune, 1994). Ovarianfollicular
dynamics on cows and heifers is characterized by
waves of follicular growth and regression during the
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estrouscycle (Savioet a., 1988; Ginther et al., 1989;
Knopf et a., 1989; Taylor & Rgjamahendran, 1991).
Each waveispreceded by asmall increase on serum
FSH concentrations, and the following recruitment
of apool of follicleswithin 2to 5 mmwhich progress
development (Ginther et al., 1997). After theinitial
growth period, afunctional dominant follicleis se-
lected and subordinate follicles begin atresia (For-
tune, 1994). Bovine usualy showstwo (Ginther et al.,
1989; Knopf et al., 1989; Taylor & Rajamahendran,
1991) or three (Savio et al., 1988; Sirois & Fortune,
1988) follicular wavesduring estrouscycle, but cycles
with one (Savio et a., 1988) or four (Sirois & For-
tune, 1988) fallicular wavesarea so found. Themain
characteristics of follicular growth and atresia are
affected by wave order (Savio et a., 1988; Ginther
et d., 1989) and can a so change among animalsdue
to many factorslike breed (Figueiredo et al ., 1997),
reproductive stage (Roche & Boland, 1991), season
(Badingaet d., 1994; Zeitoun et a., 1996), heat stress
(Wilsonet a., 1998), energy balance (Rhodeset dl.,
1995) and body score condition (Burkeet al., 1998).

Follicular dynamicsisone of the most important
subjectson ovarian physiology, and waslargely stud-
ied in European breeds (Bos taurus) (Savio et dl.,
1988; Sirois & Fortune, 1988; Ginther et al., 1989;
Knopf et a., 1989; Roche & Boland, 1991; Taylor &
Rajamahendran, 1991; Badingaet ., 1994). However,
the number of reports on Zebu cattle (Bos indicus)
and its crossbreedsis limited, specially on the most
important breeds for Brazilian dairy and beef pro-
duction (Figueiredo et d., 1997; Gambini et a., 1998).
Reproductive physiology of Zebu cows is not iden-
tical to European breed cows, and differences were
reported on characteristics like luteal tissue area
(Pathirgja et al., 1986), dominant follicle diameter
(Barroset a., 1995; Figueiredo et al., 1997), estrous
length (Medrano et al., 1996) and ovulation moment
(Pinheiro et a., 1998). The knowledge of these differ-
ences is very important to the establishment of the
correct evaluation parameters and management pro-
ceduresfor Zebu cows, and al so to the devel opment
of new technologies to increase herd reproductive
performance (Hahn, 1992; Armstrong, 1993; Fortune,
1993; Adams, 1994).

The objective of this study was to evaluate folli-
cular growth and regression characteristics during
the estrous cyclein Gir cows.
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MATERIAL AND METHODS

This study was performed in the experimental field
Fazenda Santa M 6nica, which belongs to Embrapa-Centro
Nacional de Pesguisa de Gado de Leite (CNPGL), and is
located in Vaenca, RJ, Brazil. The experimenta field is
situated at 22° 21" of latitude and 43° 42' of longitude, at
an dtitude of 437.19 m, and presents a CWA westher ac-
cording to Koppen classification (Brasil, 1992), with a
precipitation of 1.280 mm/year and medium temperature
of 22.5°C. The cows used (n = 15) were of Gir breed, mul-
tiparous, non-lactating, with body score condition, accord-
ing to Ferreira & Torres (1993), ranging from 3.5 to 5.0
(mean of 3.77+0.70), and weight ranging from 357 to 515 kg
(mean of 448.93+45.69 kg). All animals were previousy
submitted to clinical and gynecological examinations, and
only those with no clinical or reproductive abnormalities
were used. Cows received food supplement of corn silage,
in order to keep initia body score condition or to obtain a
positive energy balance during experimental period (June
to September). Estrous behavior was checked twice a day,
with the aid of aherdmate.

Follicular dynamics was evauated daily, using an ul-
trasound portable device, equipped with a 5/7.5 MHz lin-
ear bifrequential probe (frequence of 7.5 MHz was used
as standard). In each evaluation, follicles with a diameter
higher than 3 mm were identified and measured by the
calipers of the ultrasound device. The dominant follicle
was characterized by the divergence of its growth rate
when compared to the subordinate follicles of the same
wave. Data obtained were graphically represented to char-
acterize the number of follicular waves. The day of the
ovulation which preceded the estrous cycle was consid-
ered as day zero. Lutea activity was evaluated by serum
progesterone concentrations. Blood samples were obtained
every other day by coccigea artery punction, using
vacutainer tubs containing 15 pL of heparin. Immediately
after puncture, the samples were centrifuged at 2.000 rpm
for 20 minutes, and the plasma obtained was identified
and stocked at -20°C. The analyses were performed by
the radioimunoessay technique, using a commercia kit for
determination of progesterone by 11253 in the
Radioimunoessay Laboratory of Embrapa-CNPGL.

For each follicular wave, the following parameters were
evaluated: day of wave detection, maximum diameter of
the dominant follicle (DF) and of the larger subordinate
follicle (SF), day of the DF maximum diameter, DF and SF
growth and atresia rates (mm/day), day of DF selection,
day of DF atresia, DF growth and atresia period length,
wave length and SF persistence (days). Growth and atre-
sia rates were determined dividing the variation observed
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on follicular diameter by the number of days of observa-
tion.

Datawere grouped according to the number of follicu-
lar waves present in each estrous cycle. Among animals
with the same number of follicular waves per cycle, pa-
rameters were evaluated by variance analysis (ANOVA),
by arandomized block schedule, in which cow character-
izes the block. Differences among waves were evaluated
by Tukey’stest. Differencesonfollicular growth and atre-
siacharacteristicsamong animal swith different follicular
wave number were evaluated by F test. The relationship
between the number of waves and estrous cycle length,
and between dominant follicle diameter and follicular wave
length, was estimated by Pearson’s correlation method.
Statistical analyses were performed using the software
SAEG (Euclides, 1982). Results are shown as
meanzstandard deviation (S.D.).

RESULTSAND DISCUSSION

The estrous cycles evaluated presented the char-
acteristic pattern of follicular growth waves, with the
initial development of agroup of 3to5 mmfallicles,
followed by the selection, development and atresia
of a dominant follicle. From these estrous
cycles (n = 15), one (6.67%) presented twofollicular
waves (Fig. 1); nine (60%) presented threefollicular
waves (Fig. 2); four (26.67%) presented four follicu-
lar waves (Fig. 3) and one (6.67%) presented fivefol-
licular waves (Fig. 4). The amount of cowswith cycles
with four follicular wavesisreduced (Sirois & For-
tune, 1988). A higher prevalence of cycleswith three
follicular waves, however, was observed by many
authorsin European (Savioet d., 1988; Sirois& For-
tune, 1988) and Zebu cows (Gambini et a., 1998).

Themain characteristics of thefollicular dynam-
icsinthe cowswith threefollicular wavesare shown
on Table 1. Thefirst waveemerged onday 0.78+0.44
of the cycle, few time after ovulation (day 0). The
selection of the dominant follicle, characterized by
the divergence among the dominant and subordi-
natefolliclesgrowthrate (Ginther et a., 1996, 1997),
occurred on day 4.13+0.99. The establishment of the
follicular dominance mechanism requiresthe produc-
tion of inhibin and estradiol by the DF, with conse-
guent reduction in FSH serum concentration, limit-
ing the maximum diameter reached by the subordi-
nated follicles (7.25+0.71 mmin thefirst wave) and
inducing their atresia. The dominant follicle reached
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its maximum diameter on day 6.45+0.88 and entered
atresiaon day 7.89+0.78, showing a short period of
stabilization or plateau. This growth pattern differs
from that reported for two wave cows, in which the
first DF regression occurs only after days 11 or 13
(Ginther et al., 1989; Knopf et al., 1989; Taylor &
Rajamahendran, 1991), but was similar to that ob-
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FIG. 1. Follicular dynamicof aGir cow (cow n°5766)
with twofollicular wavesduring estrouscycle.
Solid lines (——) represent dominant fol-
licles, and dotted lines (----- ) subordinatefol-
licles. Open symbols (\/, O, A) represent fol-
licles from thefirst follicular wave, and solid
symbols (@, W, A), follicles from the
second wave.
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FIG. 2. Pattern of growth and atresia of dominant
follicles from Gir cows with three follicular
waves during estrous cycle. Lines represent
the first (——), second (- - —-) and third
(----- ) follicular waves.
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served in cycles with three follicular waves (Savio
et a., 1988; Sirois& Fortune, 1988; Gambini et al.,
1998). The second wave emerged on day 7.11+1.05,
with the respective dominant follicle being selected
onday 11.33+2.06, reaching its maximum diameter on
day 12.89+3.06 and beginning atresia on day
15.55+3.36, with intervals among events similar to
those observed on the first wave. The third wave
(ovulatory) emerged on day 13.22+2.44, with the
dominant follicle being selected on day 16.89+2.85,
and reaching itsmaximum diameter on day 20.44+1.42.
Other studies which evaluated cows with three

16
147

121

"

101

Diameter (mm)

; I{
SESERY
’ i%li H‘

T
6 8 10 12 14 16 18 20 22 2
Day of estrous cycle

o
N 4
~ -

FIG. 3. Pattern of growth and atresia of dominant
follicles from Gir cows with four follicular
waves during estrous cycle. Lines represent

the first (——), second (----- ), third
(———-) and fourth (--—-- —) follicular waves.
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FIG. 4. Follicular dynamic of a Gir cow (cow n® 5774)
with five follicular waves during estrous
cycle. Lines represent the first (------ ),

second (— —), third ( ), fourth (- -—- - -)
and fifth (-—-—- ) follicular waves.
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follicular waves(Sirois& Fortune, 1988; Ginther et dl.,
1989) agree with the appearance of waves at inter-
vals of approximately seven days, which occur due
to transient increases on serum FSH concentration
(Ginther et al., 1996). There was no difference
(P>0.05) on dominant or subordinated follicle growth
or atresiarates among follicular waves, but the DF
maximum diameter of the second wave was smaller
(P<0.05) than thediameter of the other DFs (Table 1).
This difference may be related to the fact that the
second wave emerges during the period of higher
progesterone production by the corpus luteum,
whereas the first and third waves emerge, respec-
tively, during the luteogenic and luteolytic periods.
The mean diameter of the DFs was lower than that
reported for cowsfrom European breeds, as observed
by Figueiredo et a. (1997) and Gambini et a. (1998).
Thethird follicular wave finished with the ovulation
of thedominant follicle. Theovulatory follicleisthe
functional dominant follicle present at luteolysis
(Quirk et d., 1986), indicating that luteolysisoccurred
between selection and the day in which the third DF
reached its maximum diameter. The absence of the
atresia period of the DF determinated the shorter
length of thiswave (P<0.01).

Table 2 showsthe characterigtics of follicular dy-
namicsin the cowswith four follicular wavesduring
the estrous cycle. The first wave emerged on day
1.25+0.50 of the cycle and wasfollowed by selection
of theDF onday 5.75+1.71, growth until day 7.00£1.41
and onset of atresiaon day 8.25+0.96, in a pattern
similar to that observed in cycles with three waves.
Theintermediate waves (second and third) emerged
ondays 7.25+0.96 and 11.25+0.96, with the respec-
tive dominant follicles being selected on days
10.25+0.96 and 14.75+0.96, respectively. Thesewaves
were characterized by a short growth period after
selection of the DFs, with the maximum diameter oc-
curring on days 11.25+0.96 and 15.50+1.29; and by a
short period of plateau, with atresia beginning on
days 12.00+0.82 and 17.00+1.41. The fourth wave
emerged on day 15.00+1.41, with the ovulatory fol-
liclebeing selected on day 18.75+1.26, and reaching
itsmaximum diameter onday 21.25+1.71. As observed
on the three wave cycles, there was no difference
(P>0.05) in growth or atresiarates of the dominant or
subordinate folliclesamong follicular waves, but the
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maximum diameter of theovulatory folliclewashigher
than the diameter of the dominant follicles of the
other waves (P<0.05). Thelength of thefourth folli-
cular wavewas shorter than thefirst, but wassimilar
to that observed for theintermediate waves (P<0.05),
reflecting the lower persistence of these waves,
considering that the ovulatory wave has no
atresia period.

Many authors (Ginther et al., 1989; Taylor &
Rajamahendran, 1991; Figueiredo et al., 1997) char-
acterized theluteal phaselength asthe main determi-
nant of the number of folicular waves. Asit keeps
high concentrations of progesterone, corpus luteum
blocks ovulation of functional dominant follicles,
inducing their atresiaand the onset of anew follicu-
lar wave. Supporting thishypothesis, factorslike the
artificial lengthening of estrous cycle by exogenous
progesterone administration (Sirois& Fortune, 1990;
Taylor et a., 1993) and the maintenance of corpus
luteum during initial gestation (Roche & Boland,

1991; Ginther, 1993), result in the continuous onset
of new follicular waves. In the present study, how-
ever, therewas no difference on estrous cyclelength
between cows with three or four follicular waves
during estrouscycle (21.11+1.76 and 22.25+1.71 days,
respectively; P>0.05), despite atendency of increase
inthe number of follicular waves with the lengthen-
ing of thecycle (r = 0.449; P = 0.053) was observed.
Only one animal presented a characteristic length-
ening of theluteal phase, what resulted in an estrous
cycle of 32 days and in the appearance of fivefolli-
cular waves(Fig. 4). Thecharacterigticsof follicular
growth and atresiaobserved in thiscycle were simi-
lar to those observed in the other cycles studied,
and coherent to what isexpected with artificia length-
ening of thecycle (Sirois& Fortune, 1990). The cow
with two follicular waves presented an estrous cycle
of 19 days.

Factors other than Iuteal phase length may have
been responsible for the variation on the number of

TABLE 1. Characteristics of follicular waves, growth and atresia of dominant follicles and of the largest
subordinate follicle in cows with three follicular waves during estrous cycle (mean + standard

deviation)!.

Characteristic Follicular wave
First Second Third

Wave onset (day) 0.78 £ 0.44a 7.11+1.05b 13.22 + 2.44c
Wave length (days) 13.00 + 1.58a 11.44 + 2.19a 7.67 £1.80b
Dominant follicle
Maximum diameter (mm) 11.78 + 1.20a 10.44 + 2.13b 12.44 + 1.59a
Day of maximum diameter 6.45 +0.88 12.89 £ 3.06 20.44 +1.42
Growth rate (mm/day) 1.03+0.24a 1.07£0.23a 1.08 £ 0.26a
Day of divergence 4.13+0.99 11.33+2.06 16.89 + 2.85
Length of growth phase (days) 5.67+0.71a 522 +1.72a 7.00 + 1.50a
Onset of atresia (day) 7.89+0.78 15.55 + 3.36 -
Atresiarate (mm/day) 0.97 + 0.26a 0.96 + 0.33a -
Length of atresia (days) 7.00 + 1.32a 4,78 £ 1.30b -
Largest subordinate follicle
Maximum diameter (mm) 7.25+0.71a 7.22 + 1.39%a 7.00 + 1.32a
Growth rate (mm/day) 1.00 £ 0.50a 1.03+0.16a 1.01+£0.33a
Atresiarate (mm/day) 1.21 + 0.50a 1.24 + 0.50a 1.14 +0.42a
Persistence (days) 475+ 1.28a 5.33+1.87a 4.67 + 1.80a

1 Values followed by different letters within rows differ (P < 0.05).
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follicular waves observed. The lower diameter
reached by intermediate wave dominant follicleswhen
compared to the diameter of ovulatory follicles
(P<0.05), associated with a shorter plateau phase,
may have contributed to increase the number of
waves (Tables 1 e 2). When the length of the estrous
cycleis constant, a shorter interval between waves
results in a higher number of follicular waves per
cycle (Ginther et a., 1989). As growth and atresia
rates did not differ among waves (P>0.05), the lower
maximum diameter determined ashorter persistency
of DF and, consequently, the precocious appearance
of anew wave. Thefact that the maximum diameter
of theintermediate wave dominant follicles presented
a significant positive correlation with their length
(r=0.72 and 0.96 for the second and third waves,
respectively, P<0.05) is coherent with this hypoth-
esis. Ginther et al. (1996) observed that FSH release
inhibition is proportional to the maximum size of the
wave DF, and that larger DFswererelated to higher

intervals between follicular waves. The dominant
follicleisfunctional only during growth or early pla-
teau phases, period in which it can induce atresia of
subordinatefollicles, and also block follicular recruit-
ment and emerging of a new wave (Fortune, 1994;
Ginther et a., 1996). Precociousinduction of DF atre-
sia by GnRH, LH or estradiol administration
(Thatcher et ., 1993; Bo et a., 1995), or DF ablation
(Boni et al., 1997), resultsin the establishment of a
new wave, and are used as methods of follicular
growth synchronization (Armstrong, 1993;
Bodensteiner et d., 1996). The subordinatefollicles
maximum diameter observed in this study, and also
their growth and atresia rates, were not different
among waves and among cows with different num-
ber of waves per cycle (P>0.05), and similar to what
isreported ontheliterature (Ginther et a., 1989, 1996;
Figueiredo et al., 1997). Hence, the lower persistence
of the DF seems to be determinated after
selection period.

TABLE 2. Characteristics of follicular waves, growth and atresia of dominant follicles and of the largest
subordinate follicle in cows with four follicular waves during estrous cycle (meantstandard devia-

tion)!.

Characteristic Follicular wave
First Second Third Fourth

Wave onset (day) 1.25+0.50a 7.25+0.96b 11.25 + 0.96¢ 15.00+ 1.41d
Wave length (days) 11.50 £ 2.38a 9.50+ 1.92ab 9.25+1.71ab 7.25+1.89%
Dominant follicle
Maximum diameter (mm) 10.75 £ 2.50a 9.75 + 0.96a 9.00 £ 0.82a 13.25+ 0.96b
Day of maximum diameter 7.00+1.41 11.25+0.96 1550+ 1.29 21.25+1.71
Growth rate (mm/day) 1.09+0.43a 142+ 0.39a 1.02+0.17a 132+ 0.21a
Day of divergence 575+1.71 10.25+0.96 14.75+ 0.96 18.75+1.26
Length of growth phase (days) 5.75+ 0.96ab 4.00+1.63b 4.25 £ 0.96ab 6.00 + 0.82a
Onset of atresia (day) 8.25+0.96 12.00+0.82 17.00+ 141 -
Atresiarate (mm/day) 1.02 +0.30a 0.92 £ 0.29a 0.76 £ 0.07a -
Length of atresia (days) 5.50 £ 2.08a 5,50+ 1.92a 450 = 1.29a -
Largest subordinate follicle
Maximum diameter (mm) 7.50 £ 0.58a 7.50+ 1.29a 6.75 £ 0.96a 7.25+ 2.50a
Growth rate (mm/day) 0.73+0.25a 0.98+0.24a 0.88 £ 0.25a 0.92+0.17a
Atresiarate (mm/day) 1.38+0.75a 1.67+0.47a 1.25 + 0.50a 1.00 £+ 0.00a
Persistence (days) 6.00 £ 0.82a 475+ 222a 4.25+1.8% 4.50 + 2.65a

1 Values followed by different letters within rows differ (P<0.05).
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Differences on maximum diameter and on growth
ratesamong DFsof different wavesare also observed
in European cowswith threefollicular waves (Savio
etal., 1988; Sirois & Fortune, 1988; Taylor &
Rajamahendran, 1991). The first wave DF and the
ovulatory follicle developin the periods of luteal for-
mation and regression, respectively. The lower con-
centration of progesterone present during these pe-
riods may be associated with higher gonadotrophic
concentrations and, consequently, with higher di-
ameter and persistence of the DFs. Thefinal follicu-
lar growth and maturation are dependent on ahigh
frequency of LH pulses (Roche & Boland, 1991),
which do not occur during diestrous dueto the nega-
tive feed-back effect of the progesterone.
The maintenanceof artificially low progesterone con-
centrations results in an increase of LH pulse fre-
guency and in the appearance of the persistent domi-
nant follicle phenomena (Sirois & Fortune, 1990).
There was, however, no difference on progesterone
concentration during diestrous between cows with
three or four follicular waves (4.48+1.45 and
5.08+1.40 ng/mL, respectively; P>0.05). Theseval-
ues are similar to those observed on other studies
with cows presenting different follicular wave pat-
terns(Sirois& Fortune, 1988; Figueiredo et a., 1997).

Body score condition is one of the factors that
can affect DF persistence (Rhodeset a., 1995). En-
ergy baanceaffect IGF, insulin and GH systemiclev-
els and alters LH pulse frequency and follicular
growth (Grimard et a., 1995). Rhodes et al. (1995)
observed areduction on maximum diameter, growth
rate and persistence of DFs on Zebu cows within
negative energy balance. In the present study, how-
ever, therewas no difference (P>0.05) on liveweight
or body score condition between cows with three or
four follicular waves. Therewas not significant corre-
lation (P>0.05) between weight or body score condi-
tion and maximum diameter or persistence of DF from
different waves as well. The cows evaluated pre-
sented aminimum body score condition, character-
ized asgood according to Ferreira& Torres (1993),
and werefed to keep or increase weight. The number
of follicular waves, in this study, appears to be not
related to variations on cow’s energy status.

The dominant follicle devel opedintheright ovary
in afrequency of 73.33%, 80% and 64.28% during
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the first, second and third waves, respectively. The
higher incidence of dominant follicles in the right
ovary on al the follicular waves was coherent with
the high frequency of corpora lutea present in this
ovary observed in this (66.67%) and other studies
(Pierson & Ginther, 1987b; Vianaet ., 1997). Suc-
cessivefollicular waves, however, aternated between
ovaries, resulting in alow percentage of DFsidenti-
fied in the same ovary of the DF of the preceding
wave (from 53.33%1t0 57.14%), making it impossible
to predict the position of the emergence of the
next wave.

CONCLUSIONS

1. Follicular dynamicson Gir cattleis character-
ized by ahigher number of follicular waves during
the estrous cycle.

2. The higher number of follicular wavesis asso-
ciated with alow persistence of the dominant fol-
liclesfrom intermediate waves.
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