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Abstract

Three leguminous crops, Guar (Cyamopsis tetragonoloba), lubia a fin (Lablab purpureus) and Clitoria (
Clitoria ternatea), were harvested at three maturity periods 45 ,60, and 75 days to study the effect of
maturity on the nutritive value in terms of dry matter (DM) yield, chemical composition, calculated in
vitro organic matter digestibility (IOMD%), metabolizable energy (ME) and relative feed values (RFV).
The experiment was carried out as a completely randomized design with three replication. The data
were subjected to analysis of variance according to (ANOVA) for factorial arrangement. The results
revealed that the highest CP was noted for Cyamopsis tetragonoba 22.3%, 23% and 22% at 45, 60 and
75days harvesting times respectively. The lower values of ADF were observed for Cyamopsis
tetragonoba particularly at first and second harvesting times 35.56% and 33.61% at 45 and 60days
respectively. Accordingly the highest RFVs were 141, 123 and 94 at 45 days recorded by lablab
purpures, Cyamopsis tetragonlob, and clitoria ternatea respectively and then decreased with age with
increasing NDF and ADF. The same trend was kept in IOMD% 42%, 38% and 34% among species
respectively at 45days harvesting time and this might be due to low fibre content particularly ADF in
younger plants. Macro minerals value were sufficient to meet animals requirements, Ca:P ratio of
Lablab purpureus and Cyamopsis tetragonoloba were more favourable at the late maturity 2:1 this may
be due to decline of Ca with age with slight increase in P contents. According to RFV and regardless CP
content which is higher in Cyamopsis tetragonloba, lablab purpureus ranked first followed by
Cyamopsis tetragonloba, and Clitoria ternatea.
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INTRODUCTION

Sudan is a vast country covering an area of 181 million
hectars (1.8 million km2) .Rangelands cover 47% of the
area of the country about 90% livestock depends on
natural rangeland as a source of feed. However the
range condition is deteriorating due to overgrazing,
drought and expansion of rain fed agriculture at the
expense of rangeland. This means that there is a
shortage in feed supply for livestock in the country. This
necessitates that forage crops need to be given a priority
in the irrigated sector to bridge the gap between forage
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supply and animal feed demands.

The most important forage crops grown under
irrigation are grass forage such as sorghum forage and
legume forages which are dominated by alfalfa. Alfalfa,
as a winter crop, cannot be grown successfully under
irrigation in heavy clay soil in central Sudan (central clay
plains), south of Kosti-Sennar railway line because
climatic condition are not suitable there. Also it cannot be
part of rotation as it crop along with other factors such as
a unavailability of irrigation water during summer and the
presence of noxious weeds that limit its perennial
production in the irrigated schemes. The other legumes
forage such as Clitoria (Clitoria ternatea), lablab bean
(lablab purpureus) and philipsara (phaseolus trilobus),
are tropical forage crops that can be grown as summer



forage in different parts of the countries where water is
not a limiting factor. In addition to forage, legumes are the
most important because of the nitrogen fixing
characteristic which may be beneficial to other crops
when grown in rotation. However, these forages are
grown in limited areas compared to alfalfa. They can be
grown in pure stand and mixture with suitable grasses in
different parts of the country to improve the quality of
grasses.

It was found that lubia, Clitoria and philipesara are
the most productive forage legumes .lbrahim et al (1996)
clearly showed that lablab is better than both other crops
in quantity. Lablab forage yield is relatively stable over
season compared to Clitoria and philipesara. Clitoria was
introduced as forage in the rotation in Gazera Scheme,
but its problem is that it causes weed problems for the
following crop in the rotation. Clitoria is grown in Sudan in
area of about 105.00 feddans (1 fed 0.42ha). The
average yield ranges between 7 and 12tons per fresh
forage, which is equivalent to 3-5 to fed dry matter
(Abdalla, 1999).

Irrigated forage contributes only about 4% of the total
forage available to livestock in the Sudan (Darag et al
1995). They provide the most nutritious feed for their
animals during the dry season when range forage and
crop residues are limiting in nutritional quality. One way
of improving the utilization of such crop residues is by
proper supplementation with leguminous forages (Poppi
and McLennan 1995). Recently, growing forage legumes
as pure stand and mixture with grass are tremendously
used in livestock production systems for ruminants. One
of the management problems is the suitable time for
harvesting and grazing time of forage to obtain optimum
yield and quality since quality decline with age and yield
increased with age. Hence the objective of this study is to
investigate the effect of plant age on yield and nutritive
value of some selected tropical forage legumes.

MATERLALS AND METHODS

This study was done in Faculty of Animal Production,
Department of Animal Nutrition, University of Khartoum at
Shambat. The experiment was conducted during the
period March — July 2011. The treatments were three
leguminous crops ,Guar (Cyamopsis tetragonoloba),lubia
a fin (Lablab purpureus) and Clitoria (Clitoria ternatea),
and three harvesting ages; 45, 60, and 75 days after
sowing. The experiment was carried out as a factorial
experiment in completely randomized design with three
replications. The test crops were sown in plastic
containers of 30cm diameter. Each plastic container was
filled with 5kg of clay soil (Shambat soil). Sowing was on
the first of March at a seed rate of 4-5 seeds per
container. Irrigation was carried at two days intervals.
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Collection of samples

Collection of samples was done by clipping the crops at
45, 60 days and 75 days after sowing. The plants were
weighed immediately after clipping to obtain fresh weight.
Then samples used for fresh weight were dried in the
oven at 105°c for 24hours, to obtain dry weight

Chemical analysis

The dried samples were grinded in a hummer mill to be
used for proximate analysis. Crude protein, crude fiber,
ether extract and ash and were determined according to
AOAC (1990), NFE was calculated. (NDF) Neutral
detergent fiber, (ADF) acid detergent fiber and (ADL) acid
detergent lignin were determined using (Van Soest et al.
1991). The relative feed value (RFV) was calculated
according to Stallings (2005) following the equation:

RFV = (DMD * DMI) /1.29

Where

DMD = dry matter digestibility = 88.9 — (0.779 * %ADF)
DMI = dry matter intake = 120/ %NDF

1.29 = (the expected digestible dry matter intake as % of
body weight for full-bloom alfalfa).

In —vitro Gas production Test:

Rumen fluid was obtained from fistulae steers fed
alfalfa hay ad libitum and 1kg each of concentrate
mixture. Two runs of gas production study were carried
out by using calibrated glass syringes following the
procedures of Menkes and Steingass (1988).
Approximately 200 mg of DM sample was weighed in
triplicate into glass syringes. The syringes were pre-
warmed at 39 C" before the injection of 30 ml rumen fluid
—buffer mixture into each syringe followed by incubation
in a water bath at 39 C’. The syringes were gently shaken
at 30 minutes after the start of incubation and every hour
for the first 10 h of incubation. Gas production was
recorded before incubation (0) and 24 hours after
incubation.

The Metabolizable energy (M J/ Kg M g) content and
in vitro organic matter digestibility (IOMD %) were
calculated using equations suggested by (Menke et al,
1979) as follows:

MEMUJ/KgDM) =220 + 0.136 GP0.057 CP

IOM D (%) =14. 88 +0.889 GP + 0.45 CP + 0.065 |
XA.
Where: GP: 24 h net gas production (M L /200 mg DM),
CP: Crude protein (%).
X A: Ash content (%).

Macro mineral determination

Calcium, magnesium, sodium, potassium and
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Table 1. Chemical composition of the three plants (Cyamopsis tetragonoloba, Lablab purpureus Clitoria ternatea).

Crop Harvest time | CP% CF% E. E% ASH% NFE%
(days)
Cyamopsis 45 22.8° 20¢ 19¢ 12.7 °° 43°°
tetragonoloba 60 232 20 ¢ 252 12.8° 41.6 ¢
75 22° 25°° 1 0.8° 11° 37.4°
Lablab purpureus 45 17 ¢ 23° 1.8°¢d¢ 13.7° 44 °
60 11° 23° 2.8 °° 13.6° 49 @
75 19° 25°¢ 1.5°9¢ 12¢ 41°¢9¢
Clitoria ternatea 45 17 ° 25° 3° 12.7°¢ 45°
60 17 °© 25 ° 2.6°¢d 12¢ 44°°
75 18 ¢ | 33° 19¢e 7' 39¢9°
SE + 1.1 1 0.7 0.1 1.5
Level of significance o o o ** **

Means with different superscripted are significantly (p<0.05) different. **= (p<0.001)

CP= Crude protein

CF = Crude fiber

EE =Ether Extract

NFE = nitrogen free extract
SEM = Stander Error of means

phosphorus of samples studied were determined
according to the method described by (Chaman and Patt
1961) method.

Statistical Analysis

The data was subjected to analysis of variance (ANOVA)
for the completely randomized block design (Steel and
Torrie, 1980). The least significant difference (LSD)
procedure was used for mean separation. .

RESULTS

Chemical composition of Cyamopsis tetragonoloba,
Lablab purpureus and Clitoria ternatea are shown in
Table 1. Crude protein values were significantly different
among the plants for the three harvesting times.
Generally CP decreased with maturity, Cyamopsis
tetragonoloba had significantly (P<0.01) higher CP than
Lablab purpureus and Clitoria ternatea for the three
harvesting times.

The highest Crude fiber (33%) was obtained in
(Clitoria ternatea) at 75 days. While the lowest value
(20%) was obtained in Guar (Cyamopsis tetragonoloba)
at 45, 60 days (Table 1).

Similar to CP and CF the E.E value were
significantly (P<0.01) different between the three plants at
the three harvesting times (Table 1).

Ash content significantly (P<0.01) decreased with
ageing in the three crops with significantly (P<0.01)

higher values observed for Lablab purpureus 13.7%,
13.6% and 12% at 45, 60 and 75days, respectively.
(Table 1)

Nitrogen free extract similarly to CP and Ash
decreased with maturity. The highest NFE (49%) was
obtained in lubia (Lablab purpureus) at 60 days, while the
lowest NFE (37%) was obtained in guar (Cyamopsis
tetragonoloba) at 75 days (Table 1).

Values of dry matter yield (ton/ hectare) were
significantly (p< 0.01) different among the plants for the
three harvesting times. The yields for Lablab, clitoria and
Guar were 5.02, 4.99, 4.45ton/hectare at75 days,
respectively. Generally DM yield increased with maturity.
Clitoria ternatea had significantly (p< 0.01) higher DM
yield than lablab purpureus and Cyamopsis tetragonloba
for the three harvesting time (Table 2).

NDF, ADF and ADL contents were significantly
(p<0.01) different due to age in all plants. The lower
values of ADF were observed for Cyamopsis
tetragonoloba particularly at first and second harvesting
times 35.56% and 33.61% at 45 and 60days, respectively
(Table2). Accordingly, RFVs varied significantly (p<0.01)
among species. The highest RFVs were 141, 123 and 94
at 45days recorded by lablab purpureus, Cyamopsis
tetragonoloba, and Clitoria ternatea, respectively.

Metabolic energy in this study was significantly
(p<0.01) different between the plants with age. The
highest ME (7.2Mj/Kg DM) was obtained in Clitoria
ternatea at 75 days, while the lowest ME (4Mj/Kg) was
obtained in Clitoria ternatea at 60 days (Table 2).

In vitro organic matter digestibility values in
Cyamopsis tetragonloba and Clitoria ternatea increased
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Table 2. Chemical composition, dry matter (DM Yield ton/ ha), In vitro organic matter digestibility (IOMD) and Metabolic energy (M J/Kg DM) of Cyamopsis tetragonoloba , Lablab

purpureus and Clitoria ternatea.

Crop Harvesting time DM yield (ton/ha) NDF% ADF% ADL% RFV ME (MJ/Kg IOMD%
DM)
Cyamopsis 45 1.85° 44.64" 35.56 " 14.9' 123° 5 3g Ped
tetragonoloba 60 262" 51.2° 33.61 ' 16.3¢ 98¢ 6.1° 37 °¢d
75 4.45° 47.65° 46.12° 21.66° 118 47 40 °°
Lablab purpureus 45 2.53° 41.09 ¢ 43.29° 15.27" 141° 5.2% 42°
60 2.94° 49.46 ° 40.24 ' 21.02° 107° 479 26 °
75 5.02 ° 50.77 © 47.61° 22.65° 106 5.9° 33¢9°
Clitoria ternatea 45 3.29° 52.06 © 36.24 ¢ 17.89" 94 © 5.8 34 °°
60 3.57%® 59.09 ° 41.11° 22.07° 80' 4' 36 ¢
75 4.99° 66.99 2 48.73° 23.752 719 7.2 2 49 °
SEM 0.85 0.27 0.78 0.07 0.26 3.33
Level of - - - - - - -
significance

Means with different superscripted in some column were significantly at p<0.001

DM = dry matter yield ton/ha

NDF = Neutral detergent fiber

ADF = Acid detergent fiber

ADL = Acid detergent lignin

REV = relative feed value

OMD = Organic matter digestibility (%)
ME = Metabolizable energy ( MJ/Kg DM )

with the time from 38% and 34% to 40% and 49%,
respectively. The significantly (P<0.01) highest
IOMD (49 %) was obtained in (Clitoria ternatea) at
75days. The significantly (P<0.01) lowest OMD
(26%) was obtained in lubia (Lablab purpureus) at
60 days, (Table 2).

Macro Mineral

Values for calcium contents significantly (P<0.01)
decreased with age in the three forage plants. The
significantly (P<0.01) high values were observed
for (Clitoria ternatea) 2.3%, 2.2% and1.9% at 45,

60 and 75 days, respectively (Table 3).

For sodium contents, the values were not
significantly different with age. The highest Na
values 1.1%, 1.2% and 0.9% were obtained in
(Clitoria ternatea) at 45, 60 and 75 days,
respectively. The lowest Na (0.1%) was obtained
in guar (Cyamopsis tetragonoloba) at 45days,(
Table 3).

Potassium contents, similar to Na were
significantly (P<0.01) decreased with age in the
three plants at the three harvesting time. The
significantly ~ (P<0.01) higher values were
observed for Clitoria ternatea 18.7%, 17%, and
11.8% at 45, 60 and 75days, respectively (Table 3).

Sodium, potassium and magnesium contents
increased with maturity. The significantly (P<0.01)
highest Mg (7.8%) was obtained for Clitoria
ternatea at 75 days (Table 3).

Phosphorus values significantly decreased
with maturity. Clitoria ternatea had significantly
(P<0.01) higher P than (Cyamopsis
tetragonoloba) and (Lablab purpureus) for the
three harvesting times (Table 3).

In general, Clitoria ternatea had significantly
(P<0.01) higher Ca, K, Na and Mg contents and
significantly (P<0.01) lower P content than
Cyamopsis  tetragonoloba  and Lablab
purpureus
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Table 3. Macro mineral of the three plans (Cyamopsis tetragonoloba , Lablab purpureus, Clitoria ternatea).

Crop harvest /time Ca % k% Na% Mg% P % Ca:P ration was calculated

Cyamopsis tetragonoloba 45 2.3 6.3° 0.1° 0.7° 0.6 3:1
60 222 5.9 °° 0.2° 0.7° 0.5°¢¢ 4:1
75 2.0° 2.9° 0.4° 1.2° 0.6° 2:1

Lablab pursuers 45 1.9% 5.1°¢ 0.3° 0.8° 0.4°¢ 3:1
60 1.6 > 5.6°° 0.3° 11° 0.52P¢ 3:1
75 1.6 > 4.3°%F 0.2° 1.4° 0.62° 2:1

Clitoris ternate a 45 1.2 18.7° 11° 6.9° 0.4°¢ 5:1
60 0.9¢ 172 122 5.1° 0.4 °° 6:1
75 0.8 ¢ 11.° 0.9° 7.8° 0.4° 5:1

SEM 0.8 0.8 0.2 0.6 0.1

Level of significant ** ** ** * **

means with different superscripts in the some column were significantly different at ( p<0.05)

*= (P< 0.05) **=(P<0.001)

Ca = Calcium (%)
K = potassium (%)
Na = Sodium (%)
Mg = Magnesium (%)

p = phosphorus (%)
SE = Standard error of means

DISCUSSION

Lablab Forage yield in this study were 2.5, 2.9
and 5t/ha at 45, 60 and 75 days respectively. This
result at early harvesting times is similar to 2.6
t/ha dry matter reported by Mustafa et al. (1999).
However, Osman and Osman (1981) reported a
yield from 1.47 to 2.46 t/ha dry matter in saline
Soil in Soba. Katiyar et al (1970) found the fresh
yield of clitoria was 24.3 t/ ha with 21.8% DM.

The highest CP was noted for Cyamopsis
tetragonoloba 22.3%, 23% and 22% at 45, 60 and
75days harvesting times respectively. These
values were slight higher than 21.5% which
reported by Kalamani and Michael (2001) for
Clitoria ternatea, and their nutritive quality values

declines less with age. These results were similar
to Barro and Ribeiro.(1983) who found that the CP
content was decline from 23% to 19%.
Cyamopsis tetragonoloba ranking first in term of
CP contents at the three harvesting times when
compared with Clitoria ternatea and Lablab
purpureus. The CP, ADF and NDF for most of the
annual legumes were >15g kg—1, <35 g kg—1 and
<45 g kg—1, respectively, which provides a relative
nutritive value index of >140 (Van Soest1994) that
would be able to meet the nutritive requirements
of beef cows (NRC 1996).

The lower values of ADF were observed for
Cyamopsis tetragonoloba particularly at first and
second harvesting times 35.56% and 33.61% at
45 and 60days respectively. NDF and ADF were

varied between plants species and lower at early
stage 45 days. Accordingly RFVs were varied
among species, the highest RFVs were 141, 123
and 94 at 45 days recorded by lablab purpureus,
Cyamopsis tetragonloba, and Clitoria ternatea
respectively and then decreased with age with
increasing NDF and ADF. The same trend was
kept in IOMD% 42%, 38% and 34% among
species respectively at 45days harvesting time
and this might be due to least fibre content
particularly ADF in younger plants, with
unexplained increases in IOMD% with age from
38% and 34% to 40% and 49% in Cyamopsis
tetragonoloba and Clitoria ternatea respectively.
While IOMD% of Iablab in this study declines with
maturity that similar to (Milford and Minis 1968).



NDF, ADF, and ADL in lablab plant in this study were
50.77%, 47.61% and 22.65% respectively at 75days
which is relatively higher than that reported by (Norton
and Poppy1995) 43%, 38.6%, and 7.1% respectively. In
Clitoria the levels of crude protein and crude fiber in the
leaves were 21.5% and 29% respectively (Kalamani and
Michael 2001) while Katiyar et al (1970) found 21.4%
CP, 3.1% EE 33.3% CF, 34.7% NFE, 7.5% ash, 0.8% Ca
and 0.28% P. In general the total plant protein ranges
from 14-20% which is similar to the obtained results 17%,
17% and 18% at 45, 60 and 75 days respectively.

Legumes accumulate more calcium than grasses
Mahala et al (2010) which is adequate to meet animals
requirement 6g/kg DM (NRC, 2000) Ca contents
observed for (Clitoria ternatea) were 2.3%, 2.2%
and1.9% at 45, 60 and 75 days, respectively. These
results were comparable with 0.8% founded by Katiyar et
al (1970). Ca was decreased slightly with age this result
was agreed by Mahala et al (2010).

The daily requirement of sodium for lactating cows
(0.1-0.19%), lactating ewes (0.09-0.18%) (NRC, 1985)
and beef cattle (0.06-0.08%) (NRC,1996).

The highest Mg level 7.8% observed in Clitoria
ternatea this is lower than that reported by (Thompson,
1978) who found 10-25%. The theoretical requirement of
Mg for beef cattle (0.02-(0.12%) (NRC, 1996) and for
lactating cow (0.12- 0.21%) (NRC, 2001), for growing
lambs (0.08 -0.15%), lactating ewes (0.09-0.18%) (INRA,
1989)

Phosphorus content in forage decreases with plant
maturity (McDowell, 1996). Lablab P content is adequate
proper nutrition of ruminant animals. This is because the
range of lablab P concentration values in the present
study (4.0-6.0 g P kg') was within the range of the
National Research Council (NRC) recommendation

The values of Ca: P ratios recorded for all plants in
this study are adequate for various species of ruminant
animals. The recommended Ca: P ratio in ruminant feeds
is 2:1 (Buxton, 2008). The Ca:P ratio of Lablab
purpureus and Cyamopsis tetragonoloba were more
favourable at the late maturity 2:1 this may be due to
decline of Ca with age with slight increase in P contents.

CONCLUSIONS

At 45days lablab purpureus, Cyamopsis tetragonloba,
and Clitoria ternatea CP contents were 17%, 22.8%, and
17%, ADF values were 43.29%, 35.56% and 36.24% and
NDF values were 41.09%, 44.64% and 52.06% with
RFVs 141, 123 and 94 respectively. Accordingly /ablab
purpureus ranked first followed by Cyamopsis
tetragonloba, and Clitoria ternatea.
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