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ABSTRACT

As a result of the critical importance of herbage quality and danger of poor mineral nutrition
of forage legumes that affect livestock feeds in Nigeria, this investigation was conducted. The
experiment. entailed field trals at Samaru, Nigeria over three wet seasons to evaluate the response
of mineral composition of lablab (Lablab purpureus L. Sweet) herbage to phosphorus application
and cutting treatments. The treatments were composed of factorial combinations of four rates of
phosphorus application (0, 12, 24 and 36 kg P ha™), two cutting heights (10 and 20 cm) as the
main plot and four cutting ages (6, 12, 18 weeks and at maturity) as the sub-plot a in split plot
design with three replications. Cutting lablab to a 10 cm stubble produced significantly higher
calcium and phosphorus concentrations in the dry herbage than cutting to 20 em. The Ca:P ratio
in the herbage increased as age of cutting increased but cutting height did not influence this
parameter. A phesphorus application rate of 12 kg P ha™ produced the highest ash concentration
in lablab herbage under a 12-week cutting regime. However, the highest phesphorus concentration
of lablab herbage was produced with a zero phosphorus application rate under a cutting height of
10 em. Under the first herbage cut, ash content increased significantly with age of cutting. It 1s
beneficial to feed lablab herbage to livestock before crop attains physiclogical maturity. The
nutritive value of the herbage determines the most appropriate time to feed lablab herbage to
livestock.
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INTRODUCTION

Lablab (Lablab purpureus 1.) 1s a climbing annual or short-lived perennial with long stems. It
is a valuable feed resource for livestock production. It is a legume plant that can be grazed by both
large and small ruminant animals (Muhammad et al., 2004). Its hay is palatable as well as being
used making good silage. Forages are known to have an important role in the nutrition of ruminant
animals in terms of providing energy, protein and mineral elements for chewing and rumination
{Ahmad et al., 2000; Ranjbar, 2007). The importance 1s under-scored by the fact that a major
constraint to livestock production in tropical Africa is the scarcity and fluctuating quality of year
round forage supply (Ajayi ef al., 2005). Furthermore, most available ruminant feeds and feedstuffs
during the dry season have been described as fibrous, resulting in low digestibility and
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poor livestock production (Richard et al., 1994). The use of forage legumes such as lablab as feed
supplements has been shown to enhance intake of poor quality roughages, improve growth rates
and increase production efficiency in ruminants (Orden et al., 2000).

The chemical compoesition and nutritive value of the grasses and legume species grown in
Nigeria vary greatly, depending on the species and season of growth at which the grasses are cut
or grazed (Aina and Onwukwe, 2002). Suitable legume species have the potential to ameliorate
feed constraints, especially for cattle and other ruminants, during the dry season, through their
higher nutritive value relative to natural fallows (Minson, 1990). Among the many introduced
forage legumes that have so far been evaluated in Nigeria, lablab has been reported to be a
promising crop for the northern Guinea savanna (Thomas and Sumberg, 1995; Iwuafor and
Odunze, 1999; Kwansiha et al., 2007). Lablab can be grazed or used for hay or silage. The foliage
analysis result suggests that it had high protein content (15-30%) as well as high levels of lysine
and digestibility (Valenzuela and Smith, 2002). The hay is high in crude protein (>17%), ash (>8%)
and digestibility (>54%) (Murungweni et al., 2004},

Phosphorus often determines the establishment and persistence of legumes (Hague ef al., 2008)
and the importance of good re-growth, cutting height and age of pasture to its nutritive value and
overall biomass production has been restated by several workers (Adjer and Gentry, 1996; Aina and
Onwukwe, 2002; Odion and Singh, 2005, Ahmadi et al., 2009). Smithson and Giller (2002) from
their studies came to the conclusion that farm practices that address N through biological fixation
should focus on soil P deficiencies, as well, simply because biological IN fixation is limited by low soil
P status among other factors. The concentration and balance of minerals, especially calecium and
phosphorus is of paramount importance in ruminant nutrition. Consequently, it is desirable to
know if more recent lablab accessions have adequate mineral compositions in their tissues
{(Muhammad et al., 2004).

Consequently, further evaluation of lablab accession (ILRI 147) to determine the appropriate
stages of growth to cut and cobtain the maximum ash, calcium and phosphorus concentrations is
necessary. The objective of this study therefore was to evaluate the effect of phosphorus application,
cutting height and age of cutting on the mineral concentration of lablab fodder.

MATERIALS AND METHODS

Site description: Field trials were conducted during the 2006, 2007 and 2008 cropping seasons
at the Institute for Agricultural Research (IAR) experimental farm, Ahmadu Belle University,
Samaru (lat 11°11'N, long. 7°38'K, 686 m above sea level) in the northern Guinea savanna zone
of Nigeria,

Treatments and experimental design: The lablab accession ILRI 147 which is alse known as
Highworth, black-seeded, was obtained from the International Livestock Research Institute
(ILRI-Nigeria) and was evaluated in the study. A row spacing of 20 emx30 e¢m and seed rate of
24 kg ha™* which are recommended for fodder production were used in the experiment. The gross
plot size was 5 mx3 m (15 m?).

The treatments were factorial combinations of four rates of phosphorus application (0, 12, 24
and 36 kg P ha™) and two cutting height (10 and 20 cm above ground level) and four cutting ages
(6,12, 18 weeks after sowing{WAS) and at maturity). The experiment was a split plot design
where phosphorus application x cutting height represented the main plot while cutting age was the
subplot. The treatments were replicated three times.
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Measurements: At each cutting age, the fodder from a gross sub-plot was cut, weighed and
sub-sampled for dry weight determination in a Gallenkamp oven at 70°C. After dry weight
determination, the sample was ground with a Christy and Norris laboratory mill (Christy and
Norris Ltd, England) to pass through a 1 mm screen and labeled for tissue analysis of the dry
herbage. The tissue analysis was carried out to determine the ash, calcium and phosphorous
concentrations in the dry herbage according to the AOAC (2000) methods. For this, samples were
dry-ashed at 600°C for 4 h. Phosphorus and caleium were determined by perchloric acid digestion
{(wet digestion) and levels were read using Atomic Absorption Spectrometer (Shimadzu AA-650
model) with the exception of P whose levels were estimated using Spetronic 20 Bausch and Lomb.
Values for the Ca: P ratios were computed from the values obtained for P and Ca concentrations.

Data analysis: The data collected were subjected to one-way analysis of variance using the SAS
software (SAS Institute, 2001) to determine the significance of treatment effects as described by
Snedecor and Cochran (1967), while the means were separated using Duncan’s multiple range test
at the 5% level of probability (Steel ef al., 1997),

RESULTS
Table 1 shows the effect of phosphorus application, cutting height and age of cutting
on lablab ash content at the 1st and 2nd herbage cuttings in 2007 and 2008 and the

Table 1: Effect of phosphorus application, cutting height and age of cutting on ash content (g kg™*) of lablab herbage at the first and

second cuttings in the 2007 and 2008 wet seasons and combined over both years at Samaru, Nigeria

Ash (g kg™

1st cutting 2nd cutting
Treatment 2007 2008 Combined 2007 2008 Combined
Phosphorus (kg P ha™)
0 90.7 77.9 84.3 103.1 101.0 102.1
12 90.5 771 83.8 102.0 104.1 103.1
24 89.2 79.9 845 97.0 101.0 99.1
36 08.2 84.3 91.2 102.4 93.0 101.0
Sk=x 4.33 5.78 3.43 3.47 3.11 2.33
Significance NS NS NS NS NS NS
Cutting height (cin)
10 9.31 7.86 85.9 101.1 100.1 100.1
20 9.11 8.09 86.1 101.1 103.1 102.1
Sk=x 0.306 0.408 2.43 2.45 2.20 1.65
Significance NS NS NS NS NS NS
Age of cutting (WAS)
6 109.3 70.2b 89.7a 100.4 103.0 102.1
12 81.8 70.7b 76.2b 104.0 101.0 102.0
18 81.5 92.2a 86.9a 102.0 100.4 100.5
Maturity 95.9 86.2b 91.0a 98.3 102.4 100.4
SE+ 4.33 5.78 3.43 3.47 3.11 2.33
Significance *x * * NS NS NS

Means within a column of any set of treatments followed by different letter are significantly different at 5% level of probability according
to the Duncan’s multiple range test, NS = not significant, *** = Significant at 5% and 1% levels of probability, respectively, WAS = weeks
after sowing
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Table 2: Interaction between phosphorus rate and age of cutting on ash content. (g kg') of 1ablab herbage at the second cutting combined

over 2007 and 2008 wet seasons at Samaru, Nigeria

Age of cutting (WAS)
Phosphorus (kg P ha™) 6th 12th 18th Maturity
0 103ad 97bed 107abe 98ad
12 102ad 111a 103ad 94ed
24 105abe 99ad 91d 99ad
36 95ed 98ad 99a d 109ab
SE = 4.6

Means followed by similar letter(s) in same row or column are not significantly different at 5% level of probability according to the

Duncan’s multiple range test, WAS — weeks after sowing

combined means for both years. FPhosphorus application and cutting height did not affect ash
content at any period of sampling.

With respect to age of cutting, ash concentration in lablab herbage was affected significantly
{(p = 0.05) only at the 1st cutting in 2008 and in the combined analysis. In 2008, cutting at 18
weeks produced the highest ash concentration of 92.2 g kg™ that was significantly more than those
for the other ages of cutting, i.e. 70.2-88.2 g kg™!, all of which were at par. However, in the
combined analysis, the lower ash content was obtained when lablab was cut at 12 weeks while the
other ages of cutting produced similar ash contents that were at par.

The phosphorus rate x age of cutting interaction of the combined data for ash content at the
2nd cutting was significant. (T able 2). When age of cutting is held constant and phosphorus rates
are varied, at the 6th week age of cutting ash content was similar for all P rates. At the 12 week
age of cutting, a phosphorus applicaticn rate of 12 kg P ha™! produced significantly (p = 0.05)
higher ash content (111 g kg™) than the zero P control (97 g kg™, while it was at par with the two
higher P rates. At 18 weeks, the =zero P control produced significantly higher ash content
(107 g kg™") in lablab than the 24 kg P ha™' application rate (91 g kg™') , while under the maturity
stage cutting, application of 36 kg P ha™' produced more ash (109 g kg™) than for the
12 kg P ha ! rateie. 94 g kg™. When phosphorus application rate was held constant, while varying
age of cutting, it was observed that at the zero P ha ‘rate of apphcation, ash contents were similar
for all the ages of cutting. When an application rate of 12 kg P ha™ was considered, cutting at
12 weeks produced more ash than cutting at the maturity stage; whereas at 24 kg P ha™ the ash
content (105 g kg™!) at the 6-week age of cutting was significantly (p = 0.05) higher than what was
obtained from cutting lablab herbage at 18th weeks i.e 91 g kg™ Finally, at 36 kg P ha™! the lablab
herbage cut at maturity contained significantly more ash (109 g kg™) than that cut at 6 weeks
ile 95 g kg™

Table 3 shows the effect of phosphorus application, cutting height and age of cutting on caleium
concentration in lablab herbage at the 1st and 2nd cuttings in 2006 and 2007 and the means of
the two years. Phosphorus application significantly affected calcium concentration at the 2nd
cutting in 2006, At this sampling period, lablab herbage accumulated significantly (p = 0.05) more
caleium (11.7 g kg™) in its tissue when 36 kg P ha™ was applied compared to the application rates
of 0 and 24 kg P ha™* (9.8-10.3 g kg™). Cutting height effect on caleium concentration of lablab was
significant in the combined analysis. Lablab cut to a stubble height of 10 em accumulated more

calcium compared to that cut to a stubble height of 20 em.
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Table 3: Effect of phosphorus application, cutting height and age of cutting on calcium concentration (g kg™%) of lablab herbage at. the first
and second cuttings in the 2006 and 2007 wet seasons and combined over both seasons at Samaru, Nigeria

Caleium (g kg™

1st cutting 2nd cutting
Treatment 2006 2007 Combined 2006 2007 Combined
Phosphorus (kg P ha™)
0 11.1 12th.9 12th.1 10.3be 10.9 10.6
12th 11.4 13.8 12th.6 11.0ab 12th.0 11.5
24 11.9 13.7 12th.8 9.6c 12th.6 111
36 11.1 12th.1 116 11.7a 11.3 115
Sk=x 0.49 0.80 0.48 0.45 0.65 0.39
Significance NS NS NS *E NS NS
Cutting height (c1m)
10 11.5 13.4 12th.4 11.0 12th.2 11.6a
20 11.3 12th.9 12th.1 10.3 11.2 10.8b
Sk=x 0.35 0.57 0.34 0.32 0.46 0.28
Significance NS NS NS NS NS *
Age of cutting (WAS)
6 10.3b 10.9¢ 10.6c 9.4c 10.3b 9.8b
12th 13.4a 12th.3be 12th.8ab 11.8a 10.4b 11.1a
18th 11.6b 15.5a 13.6a 11.2ab 12th.2ab 11.7a
Maturity 10.3b 13.9ab 12th.1b 10.3be 14.0a 12th.1a
Sk=x 0.49 0.80 0.48 0.45 0.65 0.39
Slgl]lflca_nce *¥ *¥ *%k *%k *k *%k

Means within a column of any set of treatments followed by different letter are significantly different at 5% level of probability according
to the Duncan’s multiple range test, NS = not significant,* ** = Significant at 5% and 1% levels of probability, respectively, WAS = weeks
after sowing

Age of cutting caused significant differences in calcium concentration at each of the sampling
dates. However, there was no clear picture as the pattern of response was not consistent. In 2006,
lablab cut at 12 weeks produced significantly more calcium than those cut at the other ages of
cutting, all of which were at par. In 2007, cuttings at the 18 week favoured calcium concentration
over cutting at 6 or 12 weeks whereas in the combined analysis cutting at 18 weeks produced more
calcium in lablab herbage than cutting at either 6 weeks or at maturity.

At the 2nd cutting, the differences in calcium coneentration of lablab due to age of cutting were
significant in both years and in the combined analysis. In 2006, cutting at 12 weeks produced
caleium coneentration (11.8 g kg™ that was statistically superior to lablab cut at 8 WAS (9.4 g kg™)
or at maturity (10.53 g kg™"). In 2007, lablab cut at maturity contained significantly more calcium
(14.0 g kg™) than lablab cut at. either 6 or 12 weeks (10.3 or 10.4 g kg™). However, in the combined
analysis, the calcium concentrations of lablab cut at either 12, 18 weeks or at the maturity were
similar but significantly higher than the calcium concentration of lablab cut at 6 weeks. The cutting
height x age of cutting interaction for calcium concentration at the 2nd cutting in 2006 was
statistically significant.

Table 4 shows the effect of phosphorus application, cutting height and age of cutting on
phosphorus concentration of lablab at the 1st and 2nd cuttings in 2006, 2007 and their combined
data. Phosphorus application did not affect phosphorus content in either year or age of cutting.
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Table 4: Effect of phosphorus application, cutting height and age of cutting age on the phosphorus concentration of lablab herbage at the
first and second cuttings in 2006 and 2007 wet seasons and combined both seasons at Samaru, Nigeria

Phosphorus (g kg™

1st cutting 2nd cutting
Treatment 2006 2007 Combined 2006 2007 Combined
Phosphorus (kg P ha™)
0 4.5 3.7 4.1 2.9ab 1.6 2.3
12th 5.2 3.8 4.5 2.6ab 1.8 2.2
24 51 4.6 4.9 2.5b 1.8 21
36 5.1 4.0 4.5 3.0a 1.6 23
Sk=x 0.37 0.39 0.47 0.15 0.17 0.11
Significance NS NS NS * NS NS
Cutting height (c1m)
10 51 4.1 4.6 2.9 1.8 2.3a
20 4.8 4.1 4.4 2.7 1.6 2.1b
Sk=x 0.26 0.28 0.33 0.11 0.12th 0.08
Significance NS NS NS NS NS *
Age of cutting (WAS)
6 4.2b 5.9a 5.1a 2.3b 1.8 2.1b
12th 6.3a 4.6b 5.6a 2.6b 1.6 2.1b
18th 5.8a 4.1b 5.1a 2.7b 1.7 2.2ab
Maturity 3.4b 1.6c 2.5b 3.4a 1.6 2.ba
Sk=x 0.37 0.39 0.47 0.15 0.17 0.11
Slgl]lflca_nce *¥ *%k *%k *%k NS *

Means within a column of any set of treatments followed by different letters are significantly different at 5% level of probability according
to the Duncan’s multiple range test. NS = not significant, * ** = Significant at 5% and 1% levels of probability, respectively, WAS = weeks
after sowing

Cutting height however influenced phosphorus content in the combined data of the 2nd cutting.
The lower cutting height (10 cm) produced significantly (p = 0.08) higher phosphorus content.
(2.4 g kg™") in the dry herbage than the higher cutting height of 20 ecmie. 2.1 g kg™,

Age of cutting significantly (p = 0.05) influenced phosphorus content of lablab herbage in the
1st. cutting in 2007 and in the combined data of the same cutting stage as well as at the 2nd cutting
in 2006 and in the combined data of that cutting stage. Generally, the F content of lablab herbage
cut at the 1st stage was 109.1% greater than that cut at the 2nd stage. At the 1st cutting in 2007,
phosphorus content of lablab cut at 6 weeks (5.9 g kg™") was significantly higher than that cut at
12 and 18 weeks (4.1-4.8 g kg™ both of which were at par and significantly higher than the
phosphorus content produced when lablab was cut at maturityi.e. 1.6 g kg™, In the combined data
of the 1st cutting stage, phosphorus content of lablab cut at 6, 12 and 18 weeks was similar and
significantly higher than the P content of lablab cut at maturity.

At the 2nd cutting in 2008, cutting lablab at 6, 12 and 18 weeks produced similar phosphorus
contents which were significantly (p = 0.05) lower than the phosphorus content of lablab cut at
maturity. Similarly, in the combined data of the 2nd stage of cutting, phosphorus content of lablab
cut maturity (2.5 g kg™") was significantly higher than those obtained from herbage cut at 6, 12
and 18 weeks i.e. 2.1-2. g kg ! which produced similar phosphorus contents. However, the P content
of lablab herbage cut at 18 weeks was also at par with that cut at maturity.
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Table 5: Interaction between phosphorus rate and cutting height on phosphorus concentration (g kg™!) in lablab herbage at the second

cutting combined over 2006 and 2007 wet seasons at Samaru, Nigeria

Cutting heights (cm)

Phosphorus (kg P ha™) 10 20

0 2.7a 1.9b
12th 2.2b 2.3ab
24 2.2b 2.1b
36 2.4ab 2.2b
SE = 0.16

Means followed by similar letter(s) in the same row or column are not significantly different at 5% level of probability according to the

Duncan’s multiple range test, WAS — weeks after sowing

The interaction between phosphorus rate and cutting height for phosphorus concentration in
the combined analysis at the 2nd cutting was significant (Table 5). Holding cutting height constant
and varying phosphorus application rates, at 10 em stubble height, the zero P control was
significantly higher (2.7 g kg™) than the other P rates of application with respect to P concentration
(2.2 g kg™, except for the 36 kg P ha™ rate (2.4 g kg™') which had a similar phosphorus
concentration as the zero P control. Under the 20 em stubble height, all rates of P application were
at par regarding the phosphorus concentration of lablab herbage. Holding the F rate constant and
varying cutting height, at the zero P control, the 10 em cutting height produced a statistically
higher phosphorus concentration (2.7 g kg™) than the 20 em cutting height i.e. 1.9 g kg™ while the
other P rates produced similar phosphorus conecentrations irrespective of the cutting height of
lablab.

Table 6 presents the effect of phosphorus application, cutting height and age of cutting on the
Ca: P ratio of lablab herbage at the 1st and 2nd cuttings in 2006, 2007 and their combined data.
Under the 1st cutting, phosphorus application influenced Ca: P ratio in 2007 and in the combined
analysis in the same manner. Phosphorus application rates of O and 12th kg P ha™ favoured the
Ca: P ratio of lablab herbage i.e. 5.8-3.9 g kg™ over the highest phosphorus rate of 36 kg P ha™
ie. 3.0g keg™!, with enhancement in Ca:P ratio being within the range of 37.1-42.9% for 2007
and 26.7-30.0% for the combined data.

Age of cutting affected the Ca:P ratio of lablab herbage significantly (p = 0.05) in both years
at the 1st cutting but only in 2006 at the 2nd cutting. Generally, lablab herbage cut at maturity
had significantly a higher Ca: P ratic than lablab cut at the earlier age of cutting and in additien,
Ca: P ratio of lablab increased as age of cutting increased. The older the age of cutting, the higher
the Ca: P ratio was.

DISCUSSION

General: Mineral nutrients are believed to be important to the proper nutrition of both ruminant
and non-ruminant animals. Many minerals, most especially Ca, P and Na, are essential for small
ruminants for optimum productivity (Ghazanfar ef al., 2011). It is important to know the minerals
contained in feed resources, their strengths and weaknesses, especially for goats where browse
plays such an important role. In a related 1ssue, Norton (1994) reported that Ca is rarely limiting
in forage diets although legumes and browses have been indicated to have more concentration of

Ca than the grasses.
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Table 6: Kffect of phosphorus application, cutting height and age of cutting on caleium: phosphorus ratio in lablab herbage at the first

and second cuttings in the 2006 and 2007 wet seasons and combined over both seasons at Samaru, Nigeria

Calcium: Phosphorns ratios

1st cutting 2nd cutting
Treatment 2006 2007 Combined 2006 2007 Combined
Phosphorus (kg P ha™)
0 3.1 4.8a 3.8a 4.1 93 6.6
12th 2.7 5.0a 3.9a 4.7 10.2 7.4
24 2.6 4.2ab 3.4ab 4.3 7.7 6.1
36 2.5 3.5b 3.0b 4.3 8.3 6.3
SE+ 0.28 0.37 0.23 0.36 1.04 0.55
Significance NS * *x NS NS NS
Cutting height (cin)
10 2.6 4.6 3.6 4.4 8.6 6.5
20 29 4.2 36 4.3 91 6.7
SE+ 0.20 0.26 0.16 0.26 0.74 0.39
Significance NS NS NS NS NS NS
Age of cutting (WAS)
6 2.2b 2.5¢ 2.9b 3.1b 7.8 6.1
12th 2.2b 3.1bc 2.7b 4.4a 8.8 71
18th 3.1a 4.0b 3.1b 4.7a 91 6.9
Maturity 3.3a 8.0a 5.5a 5.1a 9.8 6.4
Sk=x 0.28 0.37 0.23 0.36 1.04 0.55
Significance *x *x *x *x NS NS

Means within a colummn of any set of treatments followed by different letter are significantly different at 5% level of probabhility according
to the Duncan’s multiple range test, NS = not significant,* ** = Significant at 5% and 1% levels of probability, respectively, WAS = weeks
after sowing

Response to phosphorus: Lablab tissue P content is adequate proper nutrition of ruminant
animals. This 1s because the range of lablab tissue P conecentration values in the present study
(4.0-5.0 g P kg™') was within the range of the National Research Council (NRC) recommendation
(1.2-4.8 g kg™ for some classes of ruminants as reported by Cullison (1979). Follett and Wilkinson
{1985) noted that the critical P concentration in forages may range from 0.14 to over 0.3%, values
which are below the range obtained for lablab in the present study. However, Mupangwa et al.
(2006) obtained phosphorus concentration values of 1.2, 1.4 and 1.1 gkg™ DM at 8, 14 and
20 weeks, respectively. This difference may be ascribed to factors such as discrepancies in age of
cutting, rainfall, soil pH (.e. 4.9 vs. 55) and the analytical procedures that were adopted for
P determination (i.e. optical density (OD) in spectrophotometer vs. inductively coupled plasma (ICP)
emission spectrometer) at Samaru vs. Zimbabwe, respectively.

The lack of response of lablab tissue P concentration to phosphorus application is an indication
that lablab is able to extract soil phosphorus to achieve equal tissue phosphorus content sufficient.
for ruminant requirement irrespective of the phosphorus application rate, especially in soils that
contain medium to high scil P levels. This result contradicts the findings by Malami and Abdullahi
{(2007) from their study conducted in semi-arid Nigeria where positive responses by lablab to
phosphorus application were recorded. According te Griffith (1974), legumes are able to extract
phosphorus in low soil available concentrations, especially in low production situations. This implies

8
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that resource-poor farmers may grow lablab with little or no phosphorus fertilizer and still meet the

P requirements of ruminants.

Response to cutting height: The lower cutting height (10 ¢m) produced significantly higher
calecium and phosphorus concentration in the present study. This condition may have resulted
because of the slower re-growth rate of lablab which probably enabled these elements to
accumulate over time. This is in addition to the fewer leaves relative to stems in this cutting

treatment (10 cm) which may have skewed the analysis results for P content.

Response to age of cutting: The results of this study suggest that timely consumption of lablab
herbage will ensure quality nutrition for ruminants. In the present study, the calcium
concentration of lablab fell within the range of 9.4 to 15.5 g kg™ which is similar to the values
(9.0 to 19.8 g kg™! DM) reported by Gohl (1981). The calcium concentration in dry herbage
increased with maturity but declined between 18 weeks and maturity stage at the first cutting
stage. Mupangwa et al. (2008) associated a similar calcium inerease in the forage legumes they
studied, lablab inclusive, with increased calcium accumulation in plant tissues associated with plant
support. Nonetheless, lablab can adequately cater for the recommended (1.9 to 4.0 g kg™ DM)
calcium requirements of livestock, since the values cbtained in the present study were in excess of
the recommended Agricultural Research Council (ARC, 1984) values.

Crenerally, the values for Ca: P ratios recorded for lablab are adequate for various species of
ruminant animals. The Ca: P ratio for lablab in the current study ranged between 2.7 and 5.5 at
the 1st cutting and from 6.1 to 7.1 at the 2nd cutting. The recommended Ca: P ratio in ruminant
feeds is 2:1 (Buxton, 2008). The Ca:P ratic of lablab was more favourable at the earlier age of
cutting (6, 12 and 18 weeks) compared to the uncut control. However, the trend at which the Ca:
P ratio changed between the 1st and 2nd cuttings was similar to results obtained in an earlier
study. Collins (1989) reported that the Ca: P ratio of alfalfa increased from 5.3 at the first sampling
date for alfalfa to 7.5 on the last date while that of birdsfoot trefeil (Lotus comiculatus) had
Ca:P ratios of 3.5 and 4.7 on the first and last sampling dates, respectively.

Phosphorus x age of cutting interaction: A phosphorus application rate of 12 kg P ha™
produced the highest ether extract, ash and proximate dry matter concentration in lablab when
cutting intervals were at 6, 18 weeks and the uncut control, respectively. This result contradicts the
findings reported by Ahmadi et al. (2009) for harvest frequency for dry matter yield in
Medicago scutellata. The highest phosphorus concentration of lablab was obtained with an
application rate of zero P ha™ under a cutting height of 10 em in this study.

CONCLUSION

Liablab should be developed inte a ley (temporary) pasture in the farming systems of northern
Nigeria and utilized for ruminant livestock feeding preferably before attainment of physiological
maturity for optimum mineral nutrient contents in the dry herbage.
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