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Abstract

Mixed pastures of Rhodes grass (Chloris gayana cv. Callide) and Stylo (Stylosanthes guianensis
cv. Cook) were evaluated at five stocking rate, 12, 18, 24, 30 and 36 rams/ha over five grazing
periods at Shika, Nigeria. The pastures were continuously grazed for 154 to 210 days beginning
Jrom late rainy into dry season (August to April). Dry matter yields of stem, leaf stem + leaf of C.
gayana, green material and total herbage declined (P<0.01) as stocking rate and grazing days
increased. However, the differences in yields of green material and leaf of C. Igayana at @4 and 30
rams/ha were not significant over the grazing periods. Daily live weight gain (g/hea d) was
negatively and linearly related to stocking rate. Mean live weight gains at the lowest and highest
stocking rates were + 52 and -1 g/head/d in the second grazing season and 62 and 24 g/head/d in
the fifth grazing period. Mean live weight production/ha and optimum stocking rates (OSR) in the
first, second, third, fourth and fifth grazing periods were: 61.2kg, 17.8 sheep/ha; 155.5kg; 20.4
sheep/ha;  186.2kg, 24.9 sheep/ha; 129, 4kg, 21.2 sheep/ha and 200.2kg, 26.0 sheep/ha,
respectively. A curvilinear relationship was obtained between live weight gain/ha and stocking
rate. This study indicated that sheep ar the highest and lowest stocking rates will need
supplementary feeds afier 100 and 128 days, respectively, if grazing commenced just before the end
of the rain.
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Introduction production form sheep (Ademosun, 19388).
Sheep production in Nigeria is based mainly on Among other feed resour ces, improved grass-
roughages, agro-industrial by-products and legume  pastures  are  invaluable in
natural pasture. However, an inadequate supply ~ supplementary dry season grazing, thus cutting
of feed both in guality and quantity especially ~ down on the use of concentrate feed during this
In the dry season is a constraint to increase  critical period (Adu and Adamu, 1982). There
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legume  pastures  are  invaluable in
supplementary dry season grazing, thus cutting
down on the use of concentrate feed during this
critical period (Adu and Adamu, 1982). There
are few evaluations of mixed pastures in
grazing trials especially with sheep in Nigeria.
This study was undertaken to provide basic
information for small and large scale livestock
farmers regarding the productivity of Rhodes
grass - Stylo pastures grazed at different
stocking rates.

Materials and methods

Experimental site

The trial was conducted at the National Animal
Production Research Institute (NAPRI), Shika,
Zaria between 1985 and 1990. Shika receives
an annual mean rainfall of 1054 mm which falls
mainly from May to September. The mean
temperatures in the hottest and coolest months
are April (29°C) and December (20°C)
respectively. Prior to land preparation, the site
was under fallow for five years.

Pasture management and yields

Two pastures were established using 5kg pure
germinable seed/ha at a mixed Rhodes grass:
Stylo seeding ratio of 3:7 in June 1984 and in
August, 1985 (Table 1). The first pasture was
‘grazed only in the first grazing period {GP) due
to low proportion (5%) of Stylo. The second
pasture was grazed from the second to the fifth
grazing period. The pastures received 30kg
P/ha (as single superphosphate) and 200kg
N/ha (as calcium ammonium nitrate) in July
before GP 1 and GP 5. At other periods 30kg
P/ha was applied in July to the pasture because
Stylo content was appreciable only in GP 2.

Forage dry matter (DM) yields were estimated
every 43days beginning from the day grazing
commenced in each period. The plants were cut
5cm above ground level. A sub-sample
(approximately 500g) was sorted into green
shoots (stem + Lead) of C. gayana, Stylo, dead
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material and other plant species (weed), oven
dried at 70°C for 48h and weighed. Green
material consisted of living portions of sown
and weed species. Total herbage was
determined as the sum of dead and green
materials.

Animal management and live weight gains
Three yearling Yankasa rams averaging 20kg
were set stocked on the pastures at the rate of
12, 18, 24, 30 and 36 animals/ha in a
randomized-block design with two replicates.
An ungrazed (control) plot was included in
both replicates. The area for each treatment
(paddock) varied form 0.24 to 0.083 ha for the
lowest and highest stocking rates (SR)
respectively. The trial was repeated over five
grazing periods (Table 1).

The animals were not provided with shelter or
supplementary feed but had free access to water
and salt lick. Anthelminthic treatments and
dipping to control ectoparasites were carried
out at monthly intervals. The theoretical
optimum stocking rate (OSR) which gave the
maximum live weight gain (LWG)/ha in each
grazing period was calculated as a/2b according
to Jones and Sandland (1974) model:

Y =ax - bx’

Where Y = LWG/ha, x = stocking rate; a and b
are constants. '

Statistical analysis

The data were analyzed as a split plot (in time)
design with grazing days and stocking rates as
main and subplots, respectively. Differences
between means were compared with Duncan's
New Multiple Range Test (Steel and Torrie,
1980).

Results

Herbage yield and composition

The proportion of Stylo to total herbage in GP
2 on days 0, 42, 84, 126, 168 and 210 were
11.2%, 13.1%, 10.8%, 4.3%, 2.0% and 1.5%
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respectively. Total herbage and green material
declined (P<0.01) as SR and grazing duration

increased in all periods (Fig. I and 2). On the
other hand, except in GPs 1 and 2 the yield of

Table 1 Grazing period, pasture utilized and fertilizer a,éplied

Grazing  Duration No. of Details of pasture grazed

Period Days

1 23 October 1985 to 8 April 1986 168 Sown June 1984, 30kg P +
: 200kg N/ha

2 21 August 1986 to 20 March 1987 210 Sown Aug. 1985, 30 kg P/ha

3 25 August 1987 to 8§ March 1988 196 Sown Aug. 1985, 30 kg P/ha

4 12 September 1988 to 14 Feb. 1989 154 Sown Aug. 1985, 30kg P/ha

S 182 Sown Aug. 1985 30 kg P + 200

5 September 1989 to 6 March 1990

kg N/ha

dead material was lowest in the control and
highest for 12 sheep/ha. Dead material
increased with advancing grazing days.

Increase in SR and grazing days reduced
(P<0.01}) leaf yield of C. gayana. Production at
the lowest SR was significantly higher than at

the highest SR. The corresponding values were

1.2, 0.8t/ha (GPI1), 1.0, 0.7t/ha (GP2), 1.2,
0.9t/ha (GP 3), 0.9, 0.5t/ha (GP 4and 1.4, 1.0
t/ha (GP 5). Reduction in yield from day 0 to
126 was consistent over the 5 grazing periods.
Thereafter, yield was similar. Generally, yield
declined from over 2.0 t/ha at the onset of

grazing to 0.1 - 0.32t/ha at the end of the
grazing period.

Liveweight gain per head (g’head/d)

Daily liveweight gain (LWG/head) showed a
negative linear relationship to stocking rate
(Table 2). Differences in LWG between
stocking rates in the first grazing period were
not significant. LWG for 24 and 30 animals/ha
were similar in all grazing periods. Sheep\g{the
lowest stocking rate recording better (P<0X05)
LWG than those at the highest stocking rate,

Table 2 Effect of stocking rate on daily live weight gain (g/head) of sheep during the five grazing

periods
Stocking Rate Grazing
Period

(sheep/ha) 1 2 4 5

. 5
12 26.7% 52.4° . 60.6° 60.1° 61.8°
18 20.0° g™ wrae 47.1% 58.9°
24 14.8° 2% 35,7 26.0% 44.7%
30 5.9 14.3% 30.6% 22 7% 37.1%
36 -0.7% 11.3° 23.0° 16.2° 24.0°
SED 9.0 9.6 6.5 6.0 8.4

* Means in the same column with different superscripts differ at P<0.05
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Figure 1. Effect of stocking rate on yields (t/ha) green and dead materials during the five grazing
periods.
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Figure 2. Effect of grazing days on yields (t'ha) of green and dead materials during
the five grazing periods.
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Table 3 Daily liveweight gain (; g'head) pf sheep during the five grazing periods)

Grazing Grazing
Days I 2 Period 4 5

3
14 128.6% 117.9% 110.7° 150.0° 162.2°
28 71.4% 103.6% 100.7 AL 128.6%
42 49 9% 80 e 94 6% 78.5° 103.b
56 35, gsd 66.0°¢ 83 pabe 75.0° 82.1¢4
70 42 .8b%d 62,5%¢ 69.6"¢ 44 6% 75.1%
84 Ziae 5850 G255 487 5705
98 7.1d" 41.1%f ST T 51.8%
112 Bo: ol 37.4%F 44 6%f (D5 321
126 G [ 30.4%f Ep N 214 14.3%
140 -39.2¢ 2308 16.1% -48.2% -7.18
154 -39.28 3.6 -8.98" -73.98 -19.68"
168 -60.6" -30.38" -26.8" -41.4"
182 -30.3:*‘ -37.5 -50.0°
196 482 -46.5'
210 -50.0"
SED 5.8 5.5 3.9 4.7 52

* Means in the same column with different superscripts differ at P<0.05.

Production became poorer*with an increase in
days spent grazing (Table 3). The highest tive
weight gains were recorded for each stocking
rate within the first 4 weeks of grazing. In the
fifth grazing period, these ranged from 107.2 to
203.6g/head/d for the rates of 36 and 18
sheep/ha, respectively.

Live weight gain (kg/ha)

Productivity of pasture was highest and Jowest
in the fifth and first grazing periods,
respectively  (Table 4). A  curvilinear
relationship was established and animal outputs
at 18 and 24 sheep/ha were similar in all
grazing periods.

The optimum stocking rates (OSR) in the first,
second, third, fourth and fifth grazing periods
were 17, 8,20.4.24 9, 21.2 and 26.0 animals/ha
respectively. The corresponding: outputs were
61.2, 1554, 186.2, 1294 and 200.2kg/ha.
Animal output/ha declined with an increase in
grazing days. The outputs at the 36 sheep/ha

stocking rate were highest up to the 70" day in
the first grazing period andfp to 98 days in the
Jast grazing period.

Cumudative live weight gain (kg/head)

At all stocking rates, the general pattern of
animal growth in each grazing period was
initiated by a period of weight gain, followed
by no net gain and finally losses in weight
(Table 5). Maximum LWG/head at the lowest
stocking rate reached 12.5kg by the 154" day
except in the first and fourth grazing periods.
There was ne difference in cumulative LWG
between animals at 18 and 24 sheep/ha during
the first three grazing periods. The growth of
animals in the second, third and fifth grazing
periods at the lowest stocking rate was
>9.0kg/head. Growth at the highest stocking
rate in the second and fifth grazing periods was
>5.0kg/head.

By the end of grazing in the first three grazing
periods, animals at the least had put on twice as
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much weight as those at the highest stocking of N to the pasture, it didn’t persist into the
- rate. There were differences (P<0.05) between  second year of utilization (GP 3) except in the
weight of sheep at the beginning and end of all  ungrazed period which it eventually shaded out.

except in the first grazing period. In addition, the development of the legume was
suppressed by continuous grazing (Blair Rains,
Discussion 1963) and late stocking of the pasture. Without

Botanical composition the addition of nitrogen, the sown grass
The germination and growth of Stylo in the remained stable for three growing seasons and
initial pasture was poor. Ants and birds picked dominated other plant species at all stocking
the seeds (due to cessation of rain 8 days) rates.

before they germinated. Thus, the application

Table 4 Effect of stocking rate on live weight gain (kg/ha) of sheep during the five grazing periods

Stocking rate

(sheep/ha) 1 2 3 4 5

12 54.0 132.0° 142.5° 111.0° 157.6°
18 60.8" 146.6™ 166.6% 130.5% 193.1°
24 60.0° 165.0° 168.0° 96.0° 195.0°
30 30.0 90.0° 179.8° 104.0% 202.4%
36 -3.8° 85.5° 162.0° 90.0" 135.0°
SED 3.1 2.0 1.6 2.5 2.0

Means in the same column with different superscripts differ at P<0.05

Table § Cumulative live weight gain (kg/head) of sheep during the five grazing periods

Grazing days Grazing period

1 2 3 4 5
14 1.8' 1.65" 1.6" 2.1% 2ob
28 2.8" 313" 3.08 3.3 4.08
42 3.5 4288 4.3% 4.4° 5.5
56 4.0°% 5.20" 5.5 5.59 6.6°
70 4.6** 6.08° 6.4% 6.2% 7.6°
84 4.9 6.80% 7.3% 6.92 .8.4%4
98 5.0° 7.38% 8.1% - 9.1
112 4.7% 7.90°% 8.7 7.5° 9.6°
126 42> 8.33% 9.1° 7 2% 9.8
140 gt 8.50° 9.4 6.5 9,7*
154 3.1% 8.45° 9.2° 5.5¢ 9.8%
168 23" 8.03°™ 8.8% 8.8
182 743t g.3%° 8.1
196 6.78% 7.7%4
210 6.08%
SEM 0.09 0.25 0.2 0.15 0.14

*Means in the same column with different superscripts differ at P<0.05
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The decline in DM yield from the lowest to the
highest SR and as days of grazing increased for
the above measurements corroborated the
reports of Mears and Humphreys (1974a) and
Watson and Whiteman (1981). With an
increase in SR, a reduction in yield of dead
material was reported. This reduction could be
attributed to the removal of high percentage of
the green materials and the consequent
restriction of the formation of dead material
especially the leaf at high SR (Mears and
Humphreys, 1974a).

Daily liveweight gain

Production per head was depressed as stocking
rate increased (Jones and Sandland, 1974) for
the pastures whether fertilized with P or N and
P. Similar reports have been obtained in
grazing studies with sheep (Marsh and Laidiar,
1978; Cuwrll ef af, 1985; Watson and
Whiteman, 1981) in both grass and grass-
legume pastures. The greater amounts of green
material, stem and leaf components of C
gayana in the least stocking rate offered the
sheep better opportunity to select herbage
higher in quality, hence higher liveweight
gains. The differences observed in LWG
between years could be adduced to varied
duration of grazing and composition of the
pastures over the grazing periods as well as
climate conditions.

The lack of significance in LWG as stocking
rate increased in the first grazing period could
be due to grazing mainly in the dry season
(October — March) in the northern Guinea
Savannah zone of Nigeria. The time grazing
commenced coincided with the period of high
dry matter yield but low nutritive value in the
grass species i.e. late seeding stage. Better
LWG would have been achieved if grazing had
commenced during June/July (vegetative stage)
in all periods.

The reduction in nutritive value of the pastures
as a result of advanced maturity (Onifade,
1992), lower leaf content (Laredo and Minson,
1973) and dry season (Okeagu and Akinola,
1982) contributed to the decline in LWG as
grazing days increased. Sheep at the highest
and lowest stocking rates recorded zero net
weight gain after 100 and 120 days,
respectively, when grazing commenced in
August/September, This  suggests the
appropriate times to begin supplementary
feeding to animals at the two stocking rates.
Despite the very small paddocks used for this
grazing trial, the results conformed with the
linear relationship between stocking rate and
daily LWG as postulated by Mott (1960) and
supported by other grazing studies. Daily LWG
per animal was negative at the highest stocking
rate in the first grazing period in consonance
with the report of Jones and Sandland (1974)
for stocking rates greater than twice the OSR.

Liveweight gain (kg/ha)

Production per hectare was highest in GP 5.
The higher daily LWG/ head was the major
factor. A curvilinear relationship production per
hectare and stocking rate as postulated by Mott
(1960) and Jones and Sandland (1974) was
confirmed in this study. Similar relationships
were reported by Jones (1974), Curll et al
(1985) for grass-legume mixtures and by Mears
and humphreys (1974b) and Silvey and Ferraris
(1987) for N-fertilized grass pastures.

The higher optimum stocking rate and
production per hectare in the fifth grazing
period were indicative of better utilization of
herbage by the sheep. The highest value of
202.4kg/ha at 30 sheep/ha during the last
grazing period was close to the value of
218kg/ha recorded by Sumberg (1984) from a
natural grass fallow in alleys of Leucaena
leucocephala and Gliricidia sepium stocked at
eight ewes/ha in the humid zone in Nigeria.
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This study indicated that at the highest stocking
rate, the pasture might not support maximum
production per hectare beyond 70 days if
grazing was delayed until early dry season as in
the first grazing period. Furthermore, it would
be necessary to give supplementary feed to
animals when LWG declines to ensure
increased production during the dry season.
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