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Abstract

The study was conducted to investigate the effect of dietary supplementation of Dhaincha (Sesbania
aculeata) and Ipil-ipil (Leucaena leucocephala) on milk production and growth performance of
indigenous lactating cows and growth of calves in smallholding farming systems. Twenty-seven lactating
cows weighing 138+2.55 kg and their calves were included in three locations within 15 kilometers of the
Bangladesh Agricultural University campus. Animals of each area were divided into three equal groups:
group T (control) received a basal diet without any supplement, whereas the group T2and Ts received
the same basal diet but supplemented with Sesbania and Leucaena @ 25% of dry matter requirement,
respectively. The feeding trial started just after parturition and continued for 45 days of lactation. The
results revealed that the chemical composition of Sesbania aculeate and Leucaena leucocephala in
respect of DM, OM, CP, NDF, ADF, lignin, total tannin, and condensed tannin were 26.82, 90.61, 21.13,
26.97, 20.54, 4.64, 4.16, 0.49, and 28.3, 92.95, 22.43, 24.59, 17.82, 5.32, 4.73, 0.72 percent respectively.
There was no significant (p>0.05) difference among the areas as regards daily milk yield, daily weight
gain of cows and calves. Tree foliage’s supplementation resulted in significant improvement in milk
yield and average daily body weight gain of cows and calves over the Ti control group whereas the
supplemented groups Tz and Ts were statistically at par. However, the highest milk yield and daily body
weight gain of calves were found in Leucaena fed group. Therefore, it may be concluded that the
production of Sesbania and Leucaena should be encouraged for feeding lactating cows in small-holding
farming systems.
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Introduction

Smallholders' mixed crop-livestock farming system continues to be a dominant agricultural
production system in Bangladesh. Dairy animal rearing is an inseparable and integrated part of
the smallholder subsistence farming system (Khan et al., 2009) . Indigenous dairy cows'
production in the country is characterized by low productivity levels due mainly to genetic and
nutritional constraints. These animals may not be able to fully express their genetic potentiality
unless feeding management is improved. Farmers of our country always face a shortage of
feed supply to make sustainable farming and that feed shortage is also common in most of the
developing countries (Hove et al., 2001) [2,

In the situation of increasing human population in the country and scarcity of land, tree
foliage’s especially Dhaincha (Sesbania aculeata) and Ipil-ipil (Leucaena leucocephala) can
be a potential source of protein and energy supplements to increase the productivity of
ruminants. In recent years, there has been an increasing interest in many regions in the
developing world in exploring the possibilities of including tree foliage’s in the ruminant diet
as a source of high-quality protein for strategic supplementation during their production
period. Shrub forages and tree fodders are considered to be good and low-priced sources of
protein and micronutrients that can be used to increase the quality and availability of ruminant
animals feed (Manaye et al., 2009; Moyo et al., 2011; Bebeker and Abdalbagi, 2015; Babiker
et al., 2017 [61) [ 45 61 |t has multiple advantages for resource-poor smallholder farmers as it
can be grown locally, propagated efficiently, and is less demanding regarding the use of
fertilizers, pesticides, or advanced technology (Mendieta-Araica et al., 201) "],
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Leucaena leucocephalais a legume, readily consumed, and
nutritious (Yami et al., 2000) ¥ fodder found throughout the
tropics, subtropics, and arid region for ruminants. Leucaena is
an excellent source of Ca, P, and other nutrients (Helal et al.,
2013) Pland it can also be effectively introduced with grass to
supply high-quality forage for livestock (Rivera et al., 2009;
Murgueitio et al., 2011) [2% 11, Seshania aculeate is another
leguminous plant suitable as fodder for livestock and was
tried in India (Katiyer and Ranjhan, 1969) [*2, It is considered
to be a quick-growing, high yielding having recurring cuts
and high in nitrogen content. It is also said that the milk yield
of livestock increases by feeding Dhaincha in its green stage.
Leucaena and Sesbhania can easily be grown abundantly in
Bangladesh with little cost and agronomical care. The tree
foliages, thus available, are much cheaper than other essential
feed ingredients. In Bangladesh, the use of these alternative
feed resources for cattle is poorly documented and has not
been disseminated among smallholder farmers. Therefore, the
present study was undertaken to evaluate the effect of
feeding Sesbania aculeata and Leucaena leucocephala as
green fodder on indigenous lactating cows’ milk production
and growth performance along with their newborn calves’
growth performance. Nutritive values of Sesbania aculeata
and Leucaena leucocephala were also assessed.

2. Materials and Methods

This study was conducted at the three villages hamed Boira,
Sutiakhali, and Darikathal located within 15 km of
Bangladesh  Agricultural  University, Mymensingh-2202,
Bangladesh.

2.1 Animals, diets, and management

Twenty-seven indigenous lactating cows (nine from each
area) were used in this experiment. Animals were randomly
divided into three groups (3 in each) balanced in terms of
their live weight. The control group-T; was fed a basal diet
without any supplement, whereas the experimental treated
groups (group-Tzand group-Ts) were fed the same basal diet
but group T,was supplemented with Dhaincha (Sesbania
aculeata) and group Tswas supplemented with Ipil-ipil
(Leucaena leucocephala) for a period of 45 days of lactation
immediately after calving. The basal diet composed of straw
forages, and locally available concentrate ingredients. Straw
and forages (native green grasses) were supplied ad libitum,
and the concentrate feed mixture consisted of wheat bran, rice
polish, mustard oil cake, vitamin-mineral premix, DCP (Di-
calcium Phosphate), and salt feeding was limited to 1.5 kg per
day per animal throughout the trial. The cows were offered
foliage’s in an amount of 25% of their required DM intake per
day. The leaves collected from the trees were mixed with
straw and green grasses and offered to cows. Cattle were
identified with an ear tag.

2.2 Cultivation and collection of Leucaena and Sesbania

Sesbania aculeata and Leucaena leucocephala were
cultivated for the production of tree foliage at the selected
farmer’s plot under 3 locations within 15 km of the University
campus named Boira, Sutiakhali, and Darikathal. The farmers
were trained to cultivate and use the foliage’s. The plants
were harvested when attained the height of about 2.5 meters

~41

http://www.veterinarypaper.com

by 60 days. Top cutting of the Sesbania aculeata and
Leucaena leucocephala plant were collected and their leaves
were separated from the stems. These fresh leaves were used
for feeding the lactating cows. A fresh cutting of the top plant
was always maintained by rotational cuttings of the top of the
plant in the field.

2.3 Proximate analysis of the foliage

Proximate analyses of the selected foliage’s were done in
the Animal Science Laboratory of the Department of Animal
Science, Bangladesh Agricultural University, Mymensingh,
Bangladesh. Representative samples of foliage’s were
collected during the feeding trial from the selected areas,
mixed thoroughly, dried, ground by grinding machine
(CYCLOTEC 1093 Sample mill Tecator, Sweden) at the size
of 0.5 mm for chemical analysis according to the methods of
AOAC (2004) ¥Tand Makkar (2000) [ and estimated dry
matter (DM), organic matter (OM), CP (crude protein),
neutral detergent fiber (NDF), acid detergent fiber (ADF),
lignin and Tannins.

2.4 Milk yield

Daily milk yield of individual cows recorded after complete
hand milking in the morning and evening. The calves were
tied up at night and after morning milking, they were set free
for 8 hours to have access to suckle their mother.

2.5 Measurement of growth

The weight of cows was measured with weighing tape (Cattle
and Pig Weighing Tape, manufactured by Dulton Supplies
Ltd. England, Approved by IAEA) once a week. The birth
weight of calves was taken on the same day of birth, then
bodyweight of all calves was taken once a week in the
morning by spring weighing balance (Trademark: Sheng
chan, made in Taiwan) to estimate weight gain. This practice
was continued till the experiment was over.

2.6 Statistical analysis

The experimental data were analyzed using “MSTAT”
statistical programme to compute analysis of variance and
treatment means for each parameter were compared using the
least significant difference (LSD) test. Data related to growth
performance and milk yield were adjusted for initial live
weight and initial milk yield respectively, as covariates and
were analyzed accordingly.

3. Results

3.1 Chemical composition

The chemical composition of Sesbania and Leucaena grew in
three different areas has been presented in Table 1. The dry
matter (DM), organic matter (OM) and crude protein (CP)
contents were 5.22%, 2.52%, and 5.79% higher in Leucaena
than that of Sesbania in all areas respectively. The digestible
fraction of fibers as neutral detergent fiber (NDF) and acid
detergent fiber (ADF) were found 9.67% and 15.26% low
in Leucaena than that of Seshania. Leucaena contained a
higher value of lignin, total tannin, and condensed tannin
than Sesbania and these were 12.87%, 12.05%, and 31.94%
higher respectively.
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Table 1: Chemical composition (%) of the experimental foliages

Area Foliages DM DM basis — - -
oM CP NDF ADF Lignin | Total tannin | Condensed tannin

Sutiakhali Sesbhania 27.06 91.34 20.3 26.74 20.14 5.14 3.1 0.48
Leucaena 28.66 92.87 21.7 24.35 18.63 5.39 4.9 0.75
Boira Seshania 26.67 89.85 21.6 28.28 21.19 3.72 4.8 0.51
Leucaena 28.36 93.24 22.9 25.60 16.78 5.27 4.2 0.81
Dariakathal Sesbhania 26.73 90.64 215 25.90 20.3 5.06 4.6 0.49
Leucaena 27.89 92.73 22.7 23.81 18.06 5.29 5.1 0.72
Average Seshania 26.82 90.61 21.13 26.97 20.54 4.64 4.16 0.49
Leucaena 28.30 92.95 22.43 24.59 17.82 5.32 4.73 0.72

DM, dry matter; OM, organic matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber

3.2 Milk yield

Daily milk yield did not differ significantly among the three
areas of Sutiakhali, Boira and Darikathal (Table 2). The
average daily milk yield of cows supplemented with Sesbania
and Leucaena was significantly (p<0.01) higher than that of
control group (Table 3). Average daily milk yield for
Sesbania and Leucaena supplemented groups were 25% and

32.8% higher than control group respectively. This
improvement was tended to be higher in cows supplemented
with Leucaena than those supplemented with Sesbania. Trend
of increasing milk yield (I/d) of cows fed different
experimental diets at different weeks during the experimental
period has been shown in figure 1.

Table 2: Milk yield (1/d) of cows at different experimental areas

Parameter - - Area - SED _Le_v ?I of
Sutiakhali Boira Dariakanthal Significance
Initial milk yield (I/d) 1.563 1.682 1.662 NS
Milk yield at different weeks (I/d)
1 1.733 1.888 1.836 0.175 NS
2nd 1.9 2.023 1.966 0.169 NS
3 1.964 2.082 2.021 0.166 NS
4t 2.011 2.132 2.066 0.166 NS
5th 2.062 2.188 2.113 0.164 NS
6t 2.117 2.247 2.163 0.161 NS
Average milk yield (I/d) 1.981 2.105 2.038 NS
NS, non-significant; SED, standard error of difference
Table 3: Milk yield of cows fed different experimental diets
Parameter Dietary groups SED Level of significance
Ti1group T2 group Ts group
Initial milk yield (I/d) 1.572 1.653 1.682 NS
Milk yield at different weeks (I/d)
15t 1.581° 1.9242 1.9522 0.175 *
2nd 1.610° 2.093° 2.186° 0.169 *
3rd 1.632° 2.156° 2.280° 0.166 *
4t 1.647° 2.210° 2.352° 0.166 *
5h 1.668° 2.270? 2.426° 0.164 *
6t 1.684° 2.339° 2.503? 0.161 *
Average milk yield (I/d) 1.637° 2.1652 2.2832 *x

ab Means with different superscripts within a row differ significantly; NS, non-significant; *, p<0.05; **, p<0.01; SED, standard error of
difference; T1= Control group without supplement, T2= Sesbania supplemented group, Ts= Leucaena supplemented group.
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Fig 1: Trend of milk yield (1/d) of cows fed different experimental diets at different weeks

3.3 Growth performance

differ significantly among the three experimental areas (Table

The average live weight gain of cowsdid not differ
significantly among the three areas (Table 4). The average
daily live weight gain of cows supplemented with Sesbania
and Leucaena was significantly (p<0.05) higher than that of
the control group (Table 5). The highest live weight gain was
found in Sesbania supplemented group. Birth weight, final
live weight, and average live weight gain of calves did not

6). The influences of supplementing tree foliage’s on the
growth performance of calves have been presented in Table 7.
The average daily live weight gain of calves differed
significantly (p<0.01) among the treatment groups and the
highest live weight gain was recorded in Leucaena fed group
(239 g/d).

Table 4: Live weight change (kg) of cows in different experimental areas

Area Level of
Parameter Sutiakhali Boira Dariakanthal SED significance
Initial live weight (kg) 139.88 135.44 138.88 NS
Final live weight (kg) 141.11 136.5 139.83 NS
Average live weight gain (kg/d) 0.027 0.024 0.021 0.009 NS
NS, non-significant; SED, standard error of difference
Table 5: Live weight change (kg) of cows fed different experimental diets
Parameter Dietary groups SED _ Le_v_el of
Tigroup T2group Ts group significance
Initial live weight (kg) 138.11 137.77 138.33 NS
Final live weight (kg) 138.83 139.22 139.66 NS
Average live weight gain (kg/d) 0.016° 0.0322 0.029° 0.009 *

ab Means with different superscripts within a row differ significantly; NS, non-significant; *, p<0.05; SED, standard error of difference; T1=
Control group without supplement, T2= Sesbania supplemented group, Ts= Leucaena supplemented group.

Table 6: Live weight gain (kg/d) of calves belong to cows at different experimental areas

Parameter _ _ Area_ _ SED _ Le_v_el of
Sutiakhali Boira Dariakanthal significance
Birth weight (kg) 10.97 11.24 11.04 - NS
Final live weight (kg) 20.38 21.14 20.77 - NS
Live weight gain at different weeks (kg/d)
18 0.229 0.231 0.232 0.014 NS
2nd 0.252 0.252 0.247 0.005 NS
3 0.216 0.228 0.223 0.014 NS
4 0.220 0.218 0.251 0.005 NS
5h 0.217 0.214 0.234 0.005 NS
6t 0.206 0.201 0.209 0.005 NS
Average live weight gain (kg/d) 0.223 0.224 0.232 NS

NS, non-significant; SED, standard error of difference
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Table 7: Live weight gain (kg/d) of calves belong to cows fed different experimental diets

Parameter Dietary groups SED _ Le_v_el of
T1group T2 group Ts group significance
Birth weight (kg) 10.41 11.24 11.6 - NS
Final live weight (kg) 19.08 21.05 21.67 - NS
Live weight gain at different weeks (kg/d)
18 0.209° 0.240% 0.2432 0.014 *
2nd 0.226" 0.259° 0.267° 0.005 *
3rd 0.197° 0.230° 0.240° 0.014 *
4h 0.210° 0.237° 0.2422 0.005 *
5th 0.204° 0.227° 0.2342 0.005 *
gt 0.193° 0.209° 0.2132 0.005 *
Average live weight gain (kg/d) 0.206° 0.2332 0.2392 *x

ab Means with different superscripts within a row differ significantly; NS, non-significant; *, p<0.05; **, p<0.01; SED, standard error of
difference; T1= Control group without supplement, T2= Sesbania supplemented group, Ts= Leucaena supplemented group.

4. Discussion

4.1 Nutrient content of Seshania and Leucaena

Sesbania and Leucaena contained more CP than other tree
foliage’s based on the report of Chellapandianet al.
(2016) 1, Maselema et al. (2017) [*¢l, and therefore, these
tree leaves may be provided fermentable N in the rumen,
which can be helpful in better microbial digestion. Leucaena
leucocephala is a highly nutritious forage with an average
crude protein content of 237g/kg of dry matter (Damothiran
and Chandrasekaran, 1982 [7); Kanani et al., 2006 ), A
high proportion of dietary NDF can suppress dry matter and
net energy intake (Arelovich, 2008) (% but these tree foliage’s
yield small particle-sized ingesta, resulting in more rapid
passage through the rumen than grass ingesta with a similar
NDF content. Thus, intake of these tree leaves is less affected
by NDF than grass roughages. Among the anti-nutritional
compounds identified in fodder trees, tannins and mimosine
are present inLeucaena leucocephala (Simon, 2012 [0
Adedeji et al., 2013 1), It has been recognized that tannin
above 5% can become an anti-nutritional factor in plant
materials.  But the level of tannin  content
in Sesbania and Leucaena found in this experiment is less to
cause any detrimental effect. It appears from their
composition that feeding these foliage’s adequately is likely
to provide nutrients and utilized by ruminants without any
adverse effect.

4.2 Effect of feeding Sesbania and Leucaena on milk yield
The animals receiving the Sesbania and Leucaena foliage’s
through supplementation or mixed with the grass and/or straw
showed higher milk yield than that of the pure grass and/or
straw alone. This improvement was possibly due to the higher
crude protein levels and higher forage intake compared with
grass and/or straw alone, as reported by Stobbs (1975) 22 and
Muinga et al. (1992) [ Suphawadee et al. (2015) 24
reported that milk yield of cows improved by the supplement
of Leucaena leucocephala. Dhaincha and ipil-ipil could be
used as alternative sources of protein for ruminants, which
may result in better milk yield in indigenous cows (Alam et
al., 2009) 1. Although, higher milk yield was observed in
supplemented groups, it was not satisfactory. A question may
arise that milk production was not promising as compared to
feeding. This might be due to the low genetic potential and
low digestibility of diets.

In the present experiment, results on milk production are
slightly different to the reports published earlier (Alam et al.,
2009 [?1; Mesfin and Ledin, 2004 &) which might be due to
variation in feed and methods used for conducting present
trial in on farm condition. In addition, important reasons
attributed could be short duration of trial, use of limited

~ A4~

number of cows and difficulties in measuring actual milk
yield of cows. Here milk yield in the morning and evening
was recorded and no accurate estimates of milk consumed by
calves were possible other than assumption based on farmers
experience on milk consumption by calves. These limitations
had to be taken into account in on farm trial.

Apart from the limitation, the present experiment reaffirmed
the trend of increasing milk yield by provision of better
nutrition through the supply of energy and protein found in
the foliage’s. This supports the views of Knegsel et al. (2007)
(271 and Knegsel et al. (2014) 128 that favourable milk yield
response depends on the presence of adequate dietary energy.
Several authors have observed better milk yield in cows fed
Sesbania and Leucaena as supplement (Wambui et al., 2006
[291: Trung et al., 1987 B Wong et al., 1987 1) as a result of
improving the utilization of basal diet and availability of
nutrients for milk synthesis.

4.3 Effect of feeding Sesbania and Leucaena on growth
performance

The increase of body weight in Sesbania and Leucaena
supplemented groups probably would have been due to the
supply of high-quality energy and protein from these feed
sources and better assimilation of protein from them and
better conversion to body tissue. The findings are in line with
the observation of Khanet al. (1990) BZwho found the
beneficial effect of Dhaincha and Ipil-ipil on performance in
local Zebu cows. This result is also corroborated by findings
of Alamet al. (2009) !, Rahman et al. (2015) 3, Hidosa
(2017) B4, However, live weight gain recorded in cows
supplemented with Sesbania and Leucaena in the present
study was lower than the reports of Piggin and Parera
(1984) 331 and Moog (1984) 81, This variation might be due
to variation in the amount of supplement offered, breed, age,
and management condition of the animals. Another reason
could be that the bodyweight of cows was measured by
Weigh band Tape which provided an estimated live weight
compared to calves weight measured by actual weight and
might have contributed to this difference.

However, the rate of growth and milk yield were low. The
lactating cows in their lactation period needed adequate
nutrients to sustain milk production. The amount of
supplement provided may be inadequate to exhibit potential
milk yield and maintain body condition.

5. Conclusion

The results showed the importance of high-quality forage
supplementation in improving milk production, maintaining
good body condition, and higher growth of calves in the
present smallholding dairy farming system. Therefore, the
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provision of an adequate amount of tree foliage’s to the basal
diet may increase the supply of nutrients and improve their
performance. Finally, it can be concluded that tree foliage’s
have better prospects as an alternative feed resource in
smallholding farming systems.
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