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Abstract – Experiments were designed with Martinik suckling ewes, reared on rotationally grazed
tropical pasture, in order to test the effect of post-grazing residue control on forage intake and milk
production. A system in which residuals were mown (RM) was compared to the control (Residuals
Remained, RR) during three seasons (dry, intermediate and wet). Each group at each season was
composed of 20 ewes (46.8 ± 2.4 kg LW). Milk production (oxytocin method), live weight (LW),
body condition score (BCS) and intake (fecal index method) were determined on six multiparous
twin-bearing ewes in each group and at each season (47.5 ± 6.0 kg LW). The herbage biomass and
chemical composition were at a satisfactory level for tropical forages: biomass on offer reached 2.54
vs. 3.75 t·ha–1 DM, (P < 0.001) for RM and RR, respectively; and the CP content was around
100 g·kg–1. The DMI and OMI, expressed as g·kg–0.75, were 103 ± 18 and 81 ± 14, respectively. On
average, the daily milk production of the ewes reached 1.2 ± 0.3 kg·d–1. The fat and protein contents
of the milk were 66 ± 17 and 52 ± 13 g·kg–1, respectively. The ewes did not significantly loose LW
or BCS during lactation. No significant differences in MP and intake traits were observed in terms
of pasture management and seasonal effects. The forage characteristics were not limiting factors and
generated an adequate level of intake and production whatever the pasture management system. 

intake / milk production / Martinik ewe / tropical pasture 

Résumé – Ingestion et production laitière de brebis allaitantes élevées au pâturage en zone
tropicale humide en fonction du mode de gestion des refus au pâturage. Les effets de la fauche
des refus au pâturage sur l'ingestion du fourrage et sur la production laitière ont été étudiés chez des
brebis Martinik allaitantes élevées dans un pâturage tournant. Un système dans lequel les refus étaient
fauchés à la fin du cycle de pâturage (RM) a été comparé au témoin (RR) au cours de 3 saisons (sèche,
intermédiaire et humide). Chaque groupe (RM vs. RR) était composé à chaque saison de 20 brebis
(46,8 ± 2,4 kg). La production laitière (PL, méthode à l'ocytocine), le poids vif, l’état corporel et
l'ingestion (méthode des index fécaux) ont été déterminés sur 6 multipares élevant des agneaux
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doubles (47,5 ± 6,0 kg) dans chaque système et à chaque saison. La productivité et la composition
chimique du fourrage étaient à des niveaux satisfaisants pour des fourrages tropicaux : la biomasse
atteignait 2,54 vs. 3,75 t·ha–1 MS, (P < 0,001) pour RM et RR, respectivement, et le taux de matières
azotées totales était d'environ 100 g·kg–1. La matière sèche et la matière organique ingérées étaient
de 103 ± 18 et 81 ± 14 en g·kg–0,75, respectivement. La PL a atteint en moyenne 1,2 ± 0,3 kg·j–1 sur
11 semaines de lactation. Les matières grasse et azotée du lait étaient de 66 ± 17 et 52 ± 13 g·kg–1,
respectivement. Les femelles n’ont pas perdu significativement de poids ni de note d’état corporel
au cours de la lactation. Aucune différence significative entre les 2 traitements et les différentes
saisons n'a été observée pour l'ingestion et pour la production du lait. 

ingestion / production laitière / brebis Martinik / pâturage tropical

1. INTRODUCTION

In the West Indies, suckling ewes and their
offspring are mainly raised under extensive
systems of production. The most widespread
feeding mode is grazing [11, 21] and this is
mainly based on natural, unimproved savan-
nahs, which lead to poor animal performance. 

In the past 20 years, animal output
improvement has been obtained owing to
an accelerated rate of reproduction and
intensive management with the local breed,
the Martinik hair sheep [21]. The ewes
weighing about 45 kg live-weight (LW)
present high reproductive capacities and
produce up to 28 kg LW of weaned off-
spring per dam per year (i.e. 2/3 of the LW
ewe). The main feeding system is based on
rotationally-grazed pastures, exploited at
28 to 35 days. However, tropical forage
even when fertilised and irrigated is of mod-
erate food value [4, 22], which is a major
limiting factor in animal production. Pro-
viding supplements allows very high ani-
mal performances as shown in a previous
study with the same genotype [2] but such
a practice is expensive and not well adapted
to tropical conditions. It is therefore neces-
sary to optimise the use of forages at pasture
and develop management approaches for
harvesting high-quality forages. 

In tropical conditions, even intensive
grazing systems generate high post-grazing
residues as those tested in the past in the
Martinique with sheep [21]. The same prob-
lems have been underlined in grazing
experiments carried out with dairy cows in
New Zealand [16] or with meat cattle in

Brazil [10]. This seems to be a major prob-
lem with tropical forages that are produc-
tive but presenting high contents of cell
walls [17, 22]. Exploiting the forage with
less than one month of regrowth may lead
to a better digestibility and ingestibility [3,
4] and it has been successfully used for
housed animals but not at pasture because
of the impact of high levels of gastrointes-
tinal-parasitism associated with the prac-
tice [5]. 

Experiments aimed at the control of such
residues were designed and carried out over
a two-year experiment. The objective of
this paper was to investigate the effect of
post-grazing residue management on for-
age intake and milk production of suckling
ewes assuming that the modifications of
forage availability and sward structure can
improve the intake level of grazing rumi-
nants [7, 22, 24]. These traits were assessed
over the first year of the trial. The results on
the reproductive cycle, growth rate of the
offspring and flock productivity over a two-
year experiment have been analysed in
another paper [23]. 

2. MATERIALS AND METHODS

This study was carried out in Guade-
loupe, which is a humid tropical island
within the Caribbean (16.1°N, 61.6°W).
The experimental farm is located in the dri-
est area where annual rainfall averages
1280 mm, with a dry season lasting from
January to May with less than 70 mm per
month. Maximum air temperature varies
from 27 °C (January) to 32 °C (August) with
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the minimum from 21 °C to 25 °C, respec-
tively. Relative humidity is usually above
70% and the day length range from 11 h to
13 h.

2.1. Experimental design

Two plots of a pasture based on tropical
grasses were compared on the basis of
sward management. Two methods of rota-
tionally-grazed pasture were tested. In the
first treatment, when the animals were
moved out of the paddock, the sward was
mowed and the post-grazing residues were
removed. This system was called “residuals
mowed” (RM). It was compared to the
control system where residuals were not
mowed and remained on the paddock (RR).
At each season, each plot was grazed by
20 females (half of them were lactating and
half were pregnant). The two pasture man-
agement methods were compared at three
lambing seasons per year. The experiment
lasted for one year. 

2.2. Pasture management 

The sward botanical composition of the
different paddocks was determined [12]
and the results are shown in Table I. Prior
to the experiment, the pastures were mown

to 3–5 cm above ground. Each plot was
grazed under its respective management
during a two month-period of adaptation.
Year round grazing was done and pastures
were rotated at 28 days age of regrowth. For
both pasture management, each plot of
6250 m2 was equally divided into 5 pad-
docks (the animals grazed the forage within
each paddock for 7 days). The pastures were
irrigated and fertilised with 150 kg·ha–1·y–1

nitrogen. When the animals were moved
out of the paddock, each paddock received
an application of a 30–12–18 N–P–K ferti-
liser. In the RM system, all the post-grazing
residues were mowed with a lawnmower
fitted with a grass collector.

2.3. Animals and their management

Martinik ewes were used in the experi-
ment; there were 20 females at each season
in each plot. The mean initial live weights
(LW) were 47.4 ± 2.9 kg and 46.2 ± 2.4 kg
for the RM and RR groups respectively.
The ewe parities were 3.8 ± 2.1 and 4.0 ±
2.5 for RM and RR groups, respectively.
The animals were subjected to three partu-
ritions within 2 years in the mating system.
The lambing periods occurred during the
dry season (DS: mid-January to mid-Feb-
ruary), the intermediate season (IS: mid-
April to mid-May) and the wet season (WS:
mid-September to mid-October). Weaning
took place at an average age of 81.4 ±
3.6 days. Regular drenchings were carried
out in order to avoid any nematode infesta-
tion (intramuscular moxidectin injection),
every two weeks for the young and dams
from birth to weaning and every month for
adults during the mating and pregnancy
periods. External parasites were controlled
every two weeks for the young and adults
(spray of flumethrin acaricides). 

2.4. Forage sampling procedures 

Biomass and chemical composition of
the herbage were determined before graz-
ing. Forage measurements were carried out
three times during each season upon one

Table I. Botanical composition of the sward
grazed by Martinik sheep under different post-
grazing residue managements (residuals mown
RM vs. residuals remained RR) at the beginning
of the experiment.

Pasture management RM RR

Stoloniferous creeping species

Digitaria decumbens 29% 36%

Dichanthium sp. 36% 40%

Brachiaria mutica 4% 7%

Cynodon dactylon 4% 4%

Tall bunch grass

Panicum maximum 20% 5%

Miscellaneous

Forbs and other grasses 7% 8%
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representative paddock per system. Herb-
age mass was estimated by cutting 10 ×
0.09 m2 quadrats with hand-held electric
clippers. The samples were weighed fresh
and a subsample of 300 g was kept for dry
matter and chemical determination. 

2.5. Herbage intake and animal 
performances

For each season and in each treatment
group, six multiparous twin-suckling ewes
(47.5 ± 6.0 kg LW) were used to assess
herbage intake and milk production.

The herbage intake was assessed twice in
the dry season and three times during the
two other seasons. When the flock was let
into the representative paddock, the ani-
mals grazed the forage within the paddock
for 7 days, the females were fitted with fae-
cal bags during the last 5 days of the week
which was defined as the measurement
period. 

Organic matter intake per day was deter-
mined from total faecal OM output and OM
digestibility. Faecal output per day was
measured by collecting all faeces excreted
by each female in individual bags, over the
5-day measurement period. Faeces collec-
tion was carried out twice daily (7 h and
17 h) to limit the bag weight constraint for
the animals. For each female, the entire
amount of collected faeces over the 5-day
measurement period was weighed. The fae-
ces were then mixed and homogenised and
a sub-sample of 300 g was taken to deter-
mine dry matter (DM), OM, CP and fibre
content.

OM digestibility (OMD) was estimated
for each female from the CP content of the
faecal sub-sample (CPf, g·kg–1 OM), accord-
ing to an equation established by Boval
et al. [8], with sheep fed on tropical herbage
in the West Indies environment:

OMD = 0.8663 – 2.6623 /CPf.  

Organic matter intake per day (OMI,
kg·d–1 OM) was then calculated according
to the following equation: OMI = faecal
OM output /(1 – OM digestibility).

For each season and in each treatment
group, the milk production of the same
six multiparous twin-suckling ewes was
recorded weekly from the first to the 11th
week of lactation, using the oxytocin method
described by Doney et al. [13]. Oxytocin
was administrated at the rate of 5 I.U. by
intravenous injection twice at a 4 hour inter-
val followed by hand milking. The first
milking was carried out to remove the milk
from the udder and at the second milking,
4 hours later, the milk was weighed and the
data recorded. Ewes were weighed every
week and a body condition score (BCS),
assessed by two scorers, was attributed to
each female according to the method of
Russel et al. [26]. 

2.6. Chemical analyses

Dry matter contents of both herbage and
faeces samples were determined by drying
until constant weight at 60 °C in a forced-
draught oven. The samples were then ground
(0.5 mm) prior to chemical analysis. The
OM content was measured after a 10 h
pyrolysis at 550 °C. Neutral detergent fibre
(NDF), acid detergent fibre (ADF) and acid
detergent lignin (ADL) were estimated fol-
lowing the methods of Van Soest et al. [28].
Nitrogen concentration was determined by
the Dumas method [1]; protein content was
calculated by multiplying the nitrogen
content by 6.25. The milk fat and protein
contents were determined by infrared spec-
trophotometry. 

2.7. Data calculations and statistical 
analyses

The energy supply and balances were
expressed in UFL (Unité Fourragère Lait)
according to the French Feed Unit Systems
[18]. The energy supply with the grazed
grass was estimated per day using a predic-
tive regression from OMD for tropical grass
at different stages of regrowth [4]: 

UF = (1.55 × OMD) × OMI.
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The protein supply and balances were
expressed in the PDI system (Protein truly
digestible in the small intestine; [18]) of
which one of the two components, PDIN is
the sum of two fractions: 

PDIN = PDIA + PDIMN; where PDIA
is the dietary protein undegraded in the
rumen and truly digestible in the small
intestine and PDIMN is the microbial true
protein truly digestible in the small intestine
that could be synthesised from the degraded
dietary N. PDIA and PDIMN were esti-
mated using the following equations avail-
able for tropical forages of the region [4]: 

PDIA = 1.11 × CP (1–TD) × dr ×1; where 
TD = 0.53 and dr = 70%.

PDIMN = CP × 0.2752. 

The other component PDIE is the sum of
two fractions: 

PDIE = PDIA + PDIME; where PDIME
is the microbial true protein truly digestible
in the small intestine that could be synthe-
sised from the energy (E). The PDIE value
of the forage was calculated according to
the INRA system [18]. 

The herbage data and the LW and BCS
of reproducing females were analysed using
the SAS general linear model [27]. The
model contains effects due to pasture man-
agement (PM), lambing season (S) and
pasture management × lambing season
interaction. The model was as follows: 

Yij= m + PMi + Sj + (PM×S)ij + eij
(model 1)

where m is the mean; PMi is the pasture
management effect (i = 1, 2); Sj is the season
effect (j = 1, 2, 3); (PM×S)ij is the pasture
management × lambing season interaction
and eij is the residual term. 

The ewe's milk production and compo-
sition were analysed using the SAS general
linear model [27] according to the follow-
ing model: 

Yij= m + PMi + Sj + (PM×S)ij + 
b1 LWij + b2 BCSij + eij (model 2)

where m is the mean; PMi is the pasture
management effect (i = 1, 2); Sj is the season
effect (j = 1, 2, 3); (PM×S)ij is the pasture
management × lambing season interaction;
b1 LWij is the covariable live weight of the
ewe; b2 BCSij is the covariable body condi-
tion score of the ewe and eij is the residual
term. 

The daily DMI and OMI were analysed
using the SAS general linear model [27]
according to the following model: 

Yijk= m + PMi + Sj + (PM×S)ij + 
b1biomijk + stagek + eijk  (model 3)

where m is the mean; PMi is the pasture
management effect (i = 1, 2); Sj is the season
effect (j = 1, 2, 3); (PM×S)ij is the pasture
management × lambing season interaction;
Stagek is the stage of lactation (k= 1, 2 , 3);
b1 biomijk is the covariable biomass on offer
the week of milk control and eijk is the resid-
ual term.

3. RESULTS 

3.1. Herbage characteristics on offer 
and intake

The biomass and chemical composition
of the herbage on offer when the animals
were let into the paddock are presented in
Table II. The herbage mass reached 2.54 vs.
3.75 t·ha–1 DM, (P < 0.001) in RM and RR
plots, respectively. The values for the CP
content ranged from 87 to 114 g·kg–1 DM
and from 79 to 91 g·kg–1 DM. The CP con-
tent was significantly higher (16% more;
P < 0.05) in the RM pastures than in the RR
ones. There was a seasonal effect upon for-
age mass (P < 0.01) and protein content
(P < 0.05) in favour of the wet season over
the two other ones. Whatever the plots, the
NDF and ADF forage contents were on
average 720 and 360 g·kg–1 DM, respec-
tively. A significant season effect (P < 0.05)
was observed upon the ADF values.
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The values of OMD, DMI and OMI,
adjusted for the stage of lactation and level
of herbage biomass on offer are presented
in Table III. Whatever the pasture manage-
ment and the season, the OMD, DMI and
OMI were on average 0.675, 103 g·kg–0.75

and 81 g·kg–0.75, respectively. No differ-
ence between pasture management systems
or between seasons was shown. A signifi-
cant interaction between treatment and sea-
son was observed for the intake values. The
levels of DMI and OMI in the dry season
were higher for the RM than for the RR
ewes (112 vs.100 g·kg–0.75; P < 0.05 and 89
vs. 79 g·kg–0.75; P < 0.05).

3.2. Animal performances

Values of milk production, adjusted for
BCS and LW, are presented in Table IV,

according to pasture management group and
lambing season. The daily milk production
over the 11 weeks of lactation averaged
1.20 kg·d–1 in the two groups. No significant
difference was observed in terms of pasture
management while a significant (P < 0.05)
interaction between pasture management
and season was noted. During the dry sea-
son, the MP of the RM ewes were higher
(P < 0.05) than those of the RR ewes (20%
of difference). 

The chemical composition of the milk is
presented in Table IV. The fat and protein
contents reached on average 66 and
52 g·kg–1, respectively. For both traits,
there was no pasture management or season
effect. The milk fat content was signifi-
cantly higher (P < 0.05) for RM than for the
RR ewes only during the intermediate sea-
son 71 vs. 60 g·kg–1. 

Table II. Herbage characteristics on offer in rotationally-grazed pasture by suckling ewes according
to pasture management and season: biomass (t·ha–1) and chemical composition (g·kg–1 DM).

Residuals mown Residuals remained Effect of

DS IS WS DS IS WS SEM PM S PM×S

Biomass 2.65 2.38 2.58 3.05 3.82 4.39 302 P<0.001 P<0.01 P<0.05
Crude protein 95 87 114 85 79 91 13 P<0.05 P<0.05 NS
Neutral detergent fibre 699 724 748 706 726 740 91 NS NS NS
Acid detergent fibre 348 335 368 345 349 373 38 NS P<0.05 NS

DS: dry season, IS: intermediate season, WS: wet season.
Effect of pasture management (PM), season (S) or interaction PM×S: level of significance; NS: non signi-
ficant.

Table III. Forage organic matter digestibility (OMD), dry matter (DMI) and organic matter intake
(OMI) for suckling ewes reared in rotationally-grazed pasture according to pasture management and
season.

Residuals mown Residuals remained Effect of

DS IS WS DS IS WS SEM PM S PM×S

OMD O.656 0.675 0.681 0.678 0.682 0.678 0.090 NS NS NS
DMI* (g·kg–0.75) 112 106 101 100 103 94 18 NS NS P<0.05
OMI* (g·kg–0.75) 89 82 80 79 82 77 14 NS NS P<0.05

DS: dry season, IS: intermediate season, WS: wet season.
Effect of pasture management (PM), season (S) or interaction PM×S: level of significance; NS: non signi-
ficant.
* Value adjusted for stage of lactation and level of herbage biomass on offer.



Tropical pasture management and ewe performances 465

The variation in weight of the females
(Fig. 1) was –2.2 kg and –1.4 kg LW, between
the beginning and end of the lactation
period for RM and RR ewes, respectively
(i.e. 3.9 and 2.5% relative loss, respec-
tively). The mean BCS averaged 2.5 at the
beginning of lactation and 2.4 at the end
(Fig. 1). These traits were not affected by
pasture management or season.

3.3. Energy and protein supplies 
and balances

The energy supply and total energy
requirements were estimated to be 1.56 vs.
1.46 UFL·d–1 and 1.41 vs. 1.31 UFL·d–1,
respectively for the RM vs. RR ewes
(Tab. V). Whatever the group of ewes and
the season, the energy balance was positive
and averaged 0.14 UFL·d–1. The PM, sea-
son and PM×S effects were significant. The
values were higher for RM than for RR
ewes (15% more, P < 0.05) and during the
dry season (0.23 UFL·d–1) than during the
intermediate (0.17 UFL·d–1) and the wet
seasons (0.02 UFL·d–1). 

The protein supply and total protein
requirements were estimated to be 143 vs.
111 g PDI·d–1 and 151 vs. 144 g PDI·d–1,
respectively for the RM vs. RR ewes
(Tab. V). Both traits differed within treat-
ments and seasons with a significant PM×S
interaction. The RM pastures allowed a
higher (P < 0.01) protein supply than the

Table IV. Milk production (MP) and composition of multiparous twin–bearing ewes reared in
rotationally-grazed pasture according to pasture management and season.

Residuals mown Residuals remained Effect of

DS IS WS DS IS WS SEM PM S PM×S

MP* (kg·d–1) 1.20 1.24 1.28 1.00 1.39 1.18 0.31 NS NS P<0.05

Fat content (g·kg–1) 67 71 68 67 60 66 16 NS NS P<0.05

CP content (g·kg–1) 51 54 55 53 50 52 13 NS NS NS

DS: dry season, IS: intermediate season, WS: wet season.
Effect of pasture management (PM), season (S) or interaction PM×S: level of significance; NS: non signi-
ficant.
* Value adjusted for LW and BCS of the ewe.

  

  

Figure 1. Average live weight (kg) and body
condition score (scale from 1 to 5) of Martinik
ewes during lactation according to pasture
management: Residuals Mown (RM, dotted
lines) vs. Residuals Remained (RR, full lines).
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RR: 29% difference. The value was lower
(P < 0.05) during the intermediate season
(114 g PDI·d–1) than during the dry (130 g
PDI·d–1) or the wet season (137 g PDI·d–1).
A protein deficiency (–23 g PDI·d–1 on aver-
age) has been calculated in almost all cases
studied except for the RM ewes during the
dry season. The protein balance significantly
differed according to the PM and the sea-
son. The deficiency was lower (P < 0.01)
for the RM than for the RR ewes: –15 vs.
–32 g PDI·d–1 and lower (P < 0.01) during
the dry season (–10 g PDI·d–1) than during
the intermediate (–18 g PDI·d–1) and the
wet season (–31 g PDI·d–1).

4. DISCUSSION 

4.1. Animal performances

Digestibility and intake estimations for
small ruminants at pasture are scarce in trop-
ical areas. The intake of grazing suckling ewes
in the present experiment (94 to 112 g·kg–0.75

DM) out-loaded the estimations reported
by Avondo et al. [6] for dairy ewes (51 to
68 g·kg–0.75 DM) probably because they
were reared under semi-extensive Mediter-
ranean systems. Our values expressed as
g·d–1 OM (1.55–1.65) were quasi-similar to
those reported by Penning et al. (1.64–1.81;
[24]) when the amount of forage offered
was similar: 42–63 g·kg–1·d–1 OM in the
present study and 40–80 g·kg–1·d–1 OM in
the experiment cited.

The values of milk yield and composi-
tion were similar or higher than what has
been reported for other tropical hair sheep
using a similar method of estimation [15,
21], although there are some limitations in
using the oxytocin method for milk produc-
tion assessment. This method is known to
overestimate milk suckled by the young and
to increase milk fat content value (because
it allows the release of the milk contained
in the udder acini), this has been observed
with lactating ewes [13] and mares [14].
Moreover, the very frequent use of oxytocin
might have a galactopoietic effect, but in
our case it was used only once a week at the
level of 5 UI as recommended by Doney
et al. [13]. Although the oxytocin method is
not well adapted in order to characterise
milk secretion ability per se, it has been
used in our experiment with the objective to
compare animal performances under differ-
ent factors of variation and all the animals
were subjected to the same milking proce-
dure. 

The high productive capacities of the
ewes were also partly due to the drastic
helminth control carried out in order to
eliminate the tremendous negative impact
of gastro-intestinal parasitism occurring in
grazing systems [5].

4.2. Effects of pasture management 

This experiment could not been repli-
cated. Given that variations exist between

Table V. Energy and protein supplies and balances for suckling ewes reared in rotationally-grazed
pasture according to pasture management and season.

Residuals mown Residuals remained Effect of

DS IS WS DS IS WS SEM PM S PM×S

Energy supply (UFL·d–1) 1.64 1.46 1.58 1.47 1.51 1.41 0.27 NS NS  P<0.05
Energy balance (UFL·d–1) 0.30 0.11 0.04 0.16 0.23 0.01 0.03 P<0.05 P<0.01  P<0.05
Protein supply (PDI g·d–1) 146 119 166 115 110 108 18 P<0.01 P<0.05  P<0.05
Protein balance (PDI g·d–1) 4 –24 –23 –24 –32 –39 –5 P<0.01 P<0.01 NS

DS: dry season, IS: intermediate season, WS: wet season.
Effect of pasture management (PM), season (S) or interaction PM×S: level of significance; NS: non signi-
ficant.
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paddocks, conclusions on forage character-
istics must be made with caution. However,
some indications can be underlined for com-
parisons between the different systems. 

There were quantitative and qualitative
forage differences between the two pasture
systems: the biomass was higher in the RR
system while it was the opposite for the CP
content, with the RM system having a
higher level. Probably this had resulted in
quasi-similar feeding conditions and con-
sequently animal performances in the two
groups, since there was no significant differ-
ence in intake and milk production accord-
ing to the pasture management.

Furthermore, the lack of PM difference
may be due to the fact that the forage allow-
ance and composition were not the limiting
factors. Firstly, the biomass reached on aver-
age 2.5 t·ha–1 DM in the RM system (and
1.5 times more in the control system) thus
ensuring sufficient forage on offer to the
animals. Minson [22] explained for tropical
forages that, where the yield of forage
exceeds 2.0 t·ha–1 DM and grazing is unre-
stricted, ruminants have no difficulty satis-
fying their appetite. Moreover, it is well
known in the case of small ruminants, that
increasing the level of herbage availability
increases their intake level [7, 24]. Penning
et al. [24] experimented with herbage allow-
ance ranging from 40 to 160 g·kg–1·d–1 OM;
the results showed that intake increased up
to a herbage allowance which was 5 times
the amount of herbage eaten by the ewes. In
our case, the herbage allowance was not as
high as those tested in the aforementionned
study, since values ranged from 40 to
64 g·kg–1·d–1 OM in the RR and RM sys-
tems and probably did not allow the increase
of the intake level. The dams could have
compensated by the way of their selective
grazing behaviour to ensure a high level of
DM intake, as reported by Baumont et al.
[7]. Although this has not been studied, this
could have acted markedly in our case since
this hardy genotype is known to be adapted
to grazing conditions [11, 21].

On the contrary, the herbage composi-
tion was quite satisfactory in tropical
conditions, thus ensuring adequate perform-
ance levels. As an example, the CP content
and the OMD values reached on average
100 g·kg–1 DM and 0.675, respectively;
and it is worth mentioning that this value is
rarely reported for tropical forages [4, 22],
except for early stages of maturity [3]. 

When an interaction between pasture
management and season was observed, the
estimations of production level of the ani-
mals were consistent with those of intake.
The levels of DMI and the MP in the dry
season were higher for RM than for RR
ewes (12% difference in DMI and 20% dif-
ference in milk). During this season (fresh
and dry), the bioclimatic conditions of the
rearing of the animals were probably more
favorable than during the hot and humid
conditions. As a matter of fact, Leng [19]
has shown that ruminants reared in tropical
regions eat less under a hot and humid envi-
ronment. 

4.3. Energy and protein supplies

The energy values agreed with theoreti-
cal energy requirements of suckling grazing
ewes, although there are some difficulties in
assessing nutrient requirements in tropical
conditions since the literature is very scarce.
In studies led with suckling ewes reared
indoors [2], the recommendation of total
energy supply was 1.11 UFL per kg milk
produced. In the present study at pasture, a
level of 1.51 UFL resulted in a production
of 1.2 kg of milk on average. No negative
energy balance was observed; in the same
way, the LW and BCS of the dams did not
vary significantly through lactation, thus
indicating that probably the feeding level
was adequate in both systems.  

However, a negative protein balance,
–23 g·d–1 PDI on average, was calculated in
almost all PM and season groups. In fact,
the protein supplies represented 95% and
77% of the total protein requirements in the
RM and the RR systems, respectively.
Probably the animals were not subjected to
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a too severe restriction, since they could
have exerted their selective foraging behav-
iour and could have eaten the more leafy
part of the sward [7, 20]. As a matter of fact,
taking into account the daily DM intake
comparatively to the amount of forage on
offer, the refusal rate was 16% and 46% in
the RM and RR groups, respectively. How-
ever, it is assumed [19] that a high extent of
urea recycling can compensate for feeding
deficiency of ruminants in the tropics.
Although the LW changes tended to be neg-
ative, and could partly reflect the protein
deficiencies, the differences failed to reach
significance and represented only a 3% rel-
ative loss which is not very high especially
for this hardy genotype.

Moreover, the animals without strongyle
disorders could have been in good nutri-
tional conditions even at pasture without
supplements. As a matter of fact, it is known
[9] that gastrointestinal nematodes reduce
nutrient availability to the host by reducing
voluntary intake, nutrient absorption and
efficiency and by increasing endogenous
protein loss. 

Concerning the PDI/UFL ratio, our val-
ues which were 73 to 105 g PDI/UFL,
ranged within the values reported in a pre-
vious study [2], for ewes reared indoors
receiving balanced diets (88 to 96 g PDI/
UFL) and were only 18% less than the
INRA recommendations for lactating ewes
of 50 kg LW [18]. 

However, with energy and/or protein
restrictions that could appear on the long
term of such intensified systems, it is impor-
tant, as recommended by INRA [18] and
Purroy and Jaime [25], to plan adequate feed-
ing strategies fitted to body reserve recovery.

5. CONCLUSION 

Removing post-grazing residues in inten-
sive grazing systems with suckling ewes
reared in tropical conditions, did not change
the intake level or milk production of the
dams comparatively to the control system.
The pasture conditions in the two systems

seem to be adequate and were not limiting
factors since forage availability and chem-
ical composition were at satisfactory levels
in tropical conditions. 

The elimination of post-grazing residues
by mowing tested in this work was experi-
mental. Its high cost makes it commercially
impractical. We recommend developing
new grazing systems which would allow
the use of post-grazing residues with asso-
ciated herbivores instead of mowing and
eliminating the herbage refusals. Such a
“leader-follower” system could increase total
production from pastures where land and
energy-dense feeds are limited.

High prophylactic inputs were used in
this experiment in order to analyse the
effect of pasture management, feeding level
independently of parasitism. On commer-
cial farms, a lower control of parasitism is
achieved. Further studies are thus required
to take into account the possible interaction
between pasture management and parasitism. 
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