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Abstract: The nutrient profiles and yields of Lablab purpureus were determined to evaluate its potential as a crude protein (CP)
supplement for protein deficient dry season forages available in northern Uganda. The study aimed at determining the stage of
harvesting for optimum CP yield under the mid northern Ugandan growth conditions. Using a Completely Randomized Block Design
the experimental field was divided into 3 blocks, with 9 subplots corresponding to the experimental units (days aftergermination
(DAG)) within each block. Samples were taken every 15 days from 30 to 150 DAG. Data collected at each date included dry matter
yield (DM), crude protein (CP), neutral detergent fibre (NDF),acid detergent fibre (ADF), acid detergent lignin (ADL), and in
vitro dry matter digestibility (INVOMD) from each treatment. The average CP content in lablab had a significant (P<0.05) reduction
from 30Dag to 60 DAG, which varied from 22.33% (30 DAG) to 18.04 % (150 DAG). The rate of CP accumulation increased
significantly (P<0.05) from 3.82 kg/ha/day (30 DAG) to 6.19 kg/ha/day (150 DAG). The highest CP yield was recorded at 120 DAG.
There was a significant increase (P<0.05) in DM from 510.12kg/ha (30 DAG) following a quadratic trend to 5115.18 (150 DAG). The
rate of mean DMaccumulation increased significantly from 18.22 to 36.53kg/ha/day with the highest DMaccumulation rate of 39.76
kg/ha/day at 120 DAG. However, maximum and minimum DM yield was obtained 150 and 30 days after germination, with maximum
rate of dry matter accumulation at 30 and 75 DAG. Maximum and minimum CP yield were obtained at 120 and 45Dag respectively
with the optimum at 135 DAG. Optimum fibre fractions were obtained at 140 DAG and for the case of INVOMD, maximum and
minimum fibre fractions were obtained at 120 and 45 DAG respectively with the optimum at 135DAG. This implies that Lablab can
be utilized as a supplement as a source of crude protein. It has to be harvested at about 135 days after germination for better CP
yields and utilization. This finding is very important for dry season feed resource development in northern Uganda where drought
hits five consecutive months.
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animal  productivity emanating from sufficient animal
nutrition (Schaaffhausen, 1963) a consequence of

1. Introduction

Due to its potential for use as a vegetative cover, soil
improvement qualities, ability to fix nitrogen and control
weeds, the legume lablab (Lablab purpureus) is an
important species in the tropics which are prone to massive
erosion. Besides the legume Lablab can be used as pasture
environment or can be fed as a supplement to animals on
poor quality forages during the dry season (Hendricksen
and Minson 1985) which is the prominent scenario in
northern Uganda. According to Murphy & Colucci (1999),
Lablabpurpureus is known to contain an average of 17%
CP, 46% NDF, 41% ADF and an average Dry Matter
Digestibility of 53%. Recognized for its drought tolerance
(Cameron, 1988), lablabpurpureus has the potential to
offset drought induced feed scarcity in northern Uganda,
sustainanimal physiological processes and increase milk
production during drought. This makes the legume a
suitable fodder for animal production systems threatened
with escalating levels of feed insecurity attributed partly to
the increased frequency and severity of droughts (Swidiq et
al., 2011,Nuviiriet al., 2014). It is envisaged therefore that
incorporation of Lablab into farming systems particularly
in small holder crop- livestock systems can offer a
continuum of benefits ranging from improved crop
productivity due to enhanced soil fertility(Maobe et
al.,1998) to improved

narrowing the CP nutrient gap.Recent work in comparing
two forage systems during the dry season, has shown an
improvement in milk production and body condition of
cows grazing a mixture of maize stover/lablab as compared
with the traditional maize stover system (Kabiriziet al.,
2006). Therefore these nutritional characteristics coupled
with the environmental benefits make lablab a suitable
fodder crop to mitigate the nutrition related challenges
especially in the dairy sector of the northern agro ecology.
As at present, fundamental information of the nutritional
characteristics of lablabpurpureus at different stages of
growth and maturity based on the prevailing environmental
condition is still alien. This has led to the lack of dairy
feeding protocol based on lablab amidst its high feeding
potential. It is probable that the dearth of information about
this legume is hindering its adoption although it has been
proved to have the required potential.Basing onthe
background a study was carried out to establish the stage of
growth at which this legume can be harvested for optimum
quality forage production.

2. Materials and Methods
2.1 Site of experiment and cultivar

This study was conducted at the Ngetta Zonal Agricultural
Research and Development Institute (ZARDI). This
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National Agricultural Research Institute is located at a
latitude of 02°17.657°N, longitude of 032°55.171’E and
altitude of 1090 m above sea level. The area has a bimodal
rainfall pattern, with April to May and August to
November as the first and second rainy seasons,
respectively. The average annual rainfall ranges between
1300 and 1660 mm. The mean daily maximum
temperatures of the area may exceed 33°C, while the
minimum temperatures range between 10°C and 15°C. The
longai cultivar, used in this experiment in most common
lablab cultivar in Uganda a consequence of its good
seeding ability (Swidiq et al., 2012)

2.2 Treatments and experimental design

Using a Completely Randomised Block Design (Cochran
and Cox 1957), the field was divided into 3 blocks (24.5m
X 6.5m). Within each block, 9 experimental units were
marked and divided in such a way that the legume could
be harvested at nine different stages of maturity (30, 45,
75, 90, 105, 102, 135 and 150 DPG). Each experimental
unit was 3mx2m with 0.5m between the units and 1 m
between the blocks. The field work for this trial was
conducted during the 2013 and 2014 rainy seasons.

2.3 Cultivation

The soil was prepared with one pass of the tractor and two
passes with a harrow until the soil was soft. Furrows, in
which the seeds were planted, were 0.5m apart. Lablab
(Lablab purpureus) seeds (20 kg/ha) for the experiment
were provided by National Livestock Resources Research
Institute (NaLIRRI). Prior to sowing, the seeds were
treated with Semevin insecticide (thiodicarb - 2.5 1/100 kg
of seed). Within each subplot 3 seeds were planted
manually every 0.2 m at a depth of approximately 4 cm.
Weeds were removed manually until the plants were
established at which point the plants out competed weeds.

2.4 Sampling procedure

Ten plants from one parcel, in each block were randomly
selected (a total of 30 plants) for determination of
nutritional characteristics. Logistics (i.e. plant size)
dictated that for the last collection date only 5 plants from
each parcel, in each block were harvested. Total plant
yield was determined by cutting 2 m?at 5 cm above
ground level from one subplot, within each block.

2.5 Dry matter and yield analysis

Individual fresh plant weights were recorded within 2-3
hours after harvesting. The 10 plants from each block were
separated into two groups of five plants and hand-
separated into different anatomical fractionsfor dry matter
(DM) analysis. The fractions were weighed, dried in a

forced draft oven at 65°C for 48 hours, and weighed
again. The wet weight was determined on an individual
plant basis, while the dry weight was determined by
pooling the five plants (n=3 per treatment/one sample per
block). Following dry weight data collection, the two
groups of five plants per block were pooled and were
stored in plastic bags for subsequent evaluation. Samples
for total DM yield estimation were treated using the same
procedures.

2.6 Analytical procedures

Samples analyzed were ground in a Wiley mill to pass
through 1 mm screen for fibre analysis andin
vitro digestibility. A portion of the ground sample was
ground through a 0.5 mm screen for micro-Kjeldahl
analysis. After grinding, samples were allowed to moisture
equilibrate at room temperature. Analytical DM and ash
were measured according to the standard procedures of the
AOAC (1980). Nitrogen (expressed as crude protein, CP)
was determined using the standard micro-Kjeldahl
procedure with CuSO, as a catalyst (AOAC 1980). ADF,
NDF) and 72% sulfuric acid lignin (ADL) were analysed
as described by Van Soest et al (1991). This portion of the
analysis was conducted in duplicate at Makerere
University department of Agricultural production animal
science laboratory. Thein vitro DM digestibility
(IVOMD) of different plant fractions was determined in
duplicate using a modification of the two stage (48 h
incubation with rumen fluid followed by 24 h incubation
with pepsin-HCI) method of Tilley and Terry (1963). The
procedure consisted of incubation of samples (0.25 g) with
5 ml of rumen fluid and 20 ml of artificial saliva (Goering
and Van Soest 1970) in screw cap test tubes. The rumen
fluid used was collected two hours post-feeding from a
fistulated steer consuming a hay diet and maintained in
accordance with the Animal Care and Use Committee
protocol.

3. Statistical Analysis

Using the Completely Randomised Block Design model,
analysis of variance of growth and nutritional parameters
was performed using the general linear models procedure
of SAS (1996).

Yij:a+f5i+tj+eij

Where:

Y;; = dry matter yield and nutritional parameters

a = general mean of the treatments

R = block effects

i =1, 11, 1 (block)

t = treatment effects (days post germination)
j=1,2,3,4,5,6,7,8,9 (sampling period)

4. Results and Discussion

Table 1: Variations of nutrient parameters with stage of growth of lablab

DPG CP (%) CP yield/d INVOMD DMY kg/ha DM yield/day
30 22.33+0.34° 3.82+0.03" 11.560.17" 510.12+11.6' 18.22+1.9°
45 21.33+0.32° 3.60+0.03¢ 11.08+0.16" 754.22+02.4" 17.95+1.9°
60 19.63+0.30° 4.83+0.04° 16.09+0.239 1465.61+04.7° 26.17+2.8™
75 17.24+0.26% 4.02+0.04° 14.69+0.21° 1687.7945.4 241142 6™
90 17.24+0.26% 5.27+0.05° 19.39+0.28° 2732.94+8.8° 32.53+3.5%
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105 16.45+0.25" 5.17+0.05° 19.66+0.29° 3277.94+10.5° 33.44+3.6®
120 17.54+0.26% 6.48+0.06% 23.40+0.34° 4403.79+14.2° 39.31+4.2%
135 18.24+0.28° 6.30+0.06" 22.16+0.32° 4632.95+14.9 36.76+3.9°
150 18.04+0.27% 6.19+0.06" 22.39+0.33° 5115.18+16.5° 36.53+3.9°
Lin (R%) 0.5092 0.8303 0.8894 0.9807 0.8692
Contr | Qua(R? 0.9233 0.8304 0.9181 0.9819 0.9078

Contr: polynomial contrast; Lin: linear: Qua: Quadratic; DPG: Days post germination; CP: crude protein; INVOMD:
invitro organic matter digestibility; DMY: Dry matter yield; DM: Dry matter; Lin: linear; Quad: quadratic.

The average crude protein (CP) content in lablab had a
significant (P<0.05) reduction from 30DPG to 60 DPG.
The average crude protein (CP) content of lablab varied
from22.33% (30 DPG) to 18.04 % (150 DPD). The Crude
protein yield of lablab increased significantly
(P<0.05)from 3.82 (30 DPG) to 6.19 (150 DPG). The
highest CP yield was recorded at 120 DPG. There was a
significant increase (P<0.05) in Dry matter of lablab from
510.12 (30 DPG) to 5115.18 (150 DPG). The dry matter
yield of lablab increased significantly from 18.22 to 36.53.
However, the highest dry matter yield recorded was 39.76
at 120 DPG (table 1).The NDF content of lablab increased
significantly (P<0.05) from 30 DPG to 150 DPG. ADF
and ADL followed similar trends increasing significantly
with age. As the plant matured, the content of fibre
fractions increased approximately up to 100 DPGat which
point they started to decrease up to 150 DPG. The
INVOMD vyield of lablab increased significantly (P<0.05)
from 30 DPGto 150 DPG. The trends of INVOMD over
days post germination followed patterns similar to crude
protein content profiles and inverse to nutrient fibre
profiles.The chemical composition of plants and
consequently their nutritive value is a result of the
distribution of photosynthetic resources into the various
plant tissues. Typically the protein content and
digestibility of legumes including lablab decline with
maturity while fibre fractions increase with maturity
(Milford &Minson 1968). As legumes mature, the content
of protein decreases as seen in Table 1. The CP content of
lablab in this study carried out in northern Uganda ranged
between 18 % and 22 % and these values fall within the
range reported in the literature for tropical herbaceous
legumes (Topps & Oliver, 1993; Norton &Poppi, 1995).
The observed decline in CP content of lablab with
increasing maturity is in agreement with results from
another study (Khorasaniet al., 1997). This decline is
attributed to an increase in cell wall accumulation while
cell contents decline (Buxton, 1989). Zinashet al., (1995)
also reported the decline in CP content of the pasture along
with increasing age of harvesting, which might be due to
the dilution of the CP content by increasing structural
carbohydrates of forages harvested at late maturity
(Hassan et al., 1990).
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Figure 1: Variation in daily dry matter yield, crude protein
yield and in-vitro Organic matter yield of Lablab with
stage of growth

The rates of accumulation of dry matter, digestible organic
matter, and crude protein followed quadratic trends. The
optima were obtained close to 135 DPG. It implies that
growing lablab and harvested at 135 days produces the
highest attainable quality forage holding other factors
constant. However, since lablab is grown to act as a
protein supplement its wise to harvest it at 140 DPG where
the maximum crude protein is attainable.

sinon %)

Fibre fraction co mp

El':‘:lf:‘ joays) b
Figure 2: Variations of fibre fractions (ADF, AND NDF)
composition with growth of Lablab (whole plant)

The trends in the acid detergent fibre and acid detergent
lignin implied that better quality forage can be obtained by
growing the lablab 140 DPG. This is attributed to the
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increase in the less fibrous organs of the plant including
the flowers and the seeds. However, studies need to be
carried out to address the effects of the trypsin inhibitors
which are likely to come along with seed development.
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Figure 3: Variation in content of crude protein and crude
protein yield of Lablab with stage of growth

The CP reduced with growth to a minimum at 95 DPG and
rose to a second maximum at 140 DPG, this was attributed
to the accumulations other botanical fractions fruit (pods
and flowers) richer in proteins than the combination of the
vegetative parts. The rate of CP accumulation increased
exponentially between 60 to a maximum at 60 DPG. This
implies that to maximize protein, the lablab has to be
harvested at 1405 DPG basing on the prevailing
conditions in mid-northern agro ecology.

5. Conclusions

The best stage to harvest lablab for optimum crude protein
yield is 140+5Days after germination for optimum crude
protein yield.

6. Recommendations for future studies

In order to realize the potential of Lablab purpureus as a
feed source in the tropics, future studies are required on
Production and economic appraisal of forage sorghum
based production systems with lablab and assessment of
different utilization strategies of the crop, such as direct
grazing, cut and feed and feeding the conserved plant
material (silage or hay).
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