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Effect of replacement of concentrate feed with Moringa leaves on dietary nutrient
utilization in non-descript Chhattisgarh goats
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Abstract: An experiment was conducted to analyse the effect
of replacing commercially available concentrate mixture with dried
Moringa oleifera leaves on the nutrient utilization pattern of diet
in non-descript goat breeds of Chhattisgarh. Eight non-descript
yearling goats allotted randomly into 2 groups (group1 and group
2) based on their BW (13.48+1.07 kg). Animals in group 1 were
offered concentrate @ 1.5% of body weight and hybrid Napier
grass ad lib. In the group 2, 50% of concentrate was replaced by
Moringa leaves on dry matter basis. Dried leaves were analyzed
for their chemical composition. The CP content was 27.52% and
Fe and Zn were 125.4 ppm and 29.8 ppm, respectively. There was
no significant effect on palatability of feed that was evident from
similar DM intake in both the groups. Intake of individual nutrients
also did not differ significantly among the groups. There was no
effect of moringa leaves inclusion on the nutrient utilization.
However significantly higher N retention was observed in
Moringa supplemented group compared to commercial
concentrate supplemented group. Thus, Moringa
supplementation was helpful in reducing the quantity of
commercial concentrate mixture inclusion in the diet of non-
descript goats.
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Chhattisgarh is a state with typical tropical Indian climate because
of its proximity to the tropic of cancer. Major population of the
state lives in rural areas and are dependent upon agriculture or
related occupations. With the small land holdings of small and
marginal farmers, the income from agriculture is not sufficient for
their living (Bhakar et al. 2007). In this context livestock gains
socio economic and cultural importance in the state. The state is
rich in livestock populations with maximum cattle population
followed by goat populations. In rural Chhattisgarh rural, cattle
are more used for draught purpose, obtaining manure and cow
dung for fuel than for milk. Conversely, small ruminant like goat
due to its good economic prospects becomes the choicest animal
for rearing by rural landless/ marginal farmers. Their small size
makes it affordable for their shed construction and management
as well. Even the ladies and children of the house are capable to
manage them when male of the hose are busy with agriculture
related activities. Due to high demand of chevon, farmers hardly
face any problem in their marketing. But the main problem faced
by them in goat rearing is the feeding cost those alone accounts
for about 60% of total expenditure in a goat rearing (Kumar
2007). In the above context a very nutritious leafy tree can act as
a game changer and minimize the expenditure on feed cost to
great extent. Moringa oleifera belong to the family Moringaceae,
distributed in all regions of Chhattisgarh. It provides year-round
source of nutritious food for the family that grow it (Swati et al.
2018).

Now a days government of the state also encouraging landless
or marginal farmers to grow drumsticks/ moringa in the house
premises to curb undernourishment in the state. Being a perennial
tree, once planted Moringa yields leaves and drumsticks for
several years. The leaves, pods, and flowers of Moringa can be
used as human food, nevertheless the surplus leaves may also
be used as a feed alternative for their goats. So, a trial was
conducted in which nutritive value of diet was evaluated by
replacing concentrate feed with Moringa leaves.
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Moringa (Moringa Oleifera) saplings were prepared from
Moringa seed by incubating them in polybag by putting soil and
cow dung manure. The saplings were transplanted after a about
a month of sowing in rows. The ground for planting the sapling
was prepared by mixing goat pellets manure of the goat Unit of
the College of Veterinary Science and A.H., Anjora, Durg,
Chhattisgarh. They reached a height of about 5 ft within 6 months.
To facilitate more branching, they were cut regularly at a height
of 4 ft. The leaves from the branches were collected and dried in
sun and stored for the experiment. Dried Moringa leaves were
analyzed for their chemical composition (AOAC, 2005) and trace
mineral (Fe, Zn) profile (atomic absorption spectrophotometer).

The trial was conducted in the Goat Unit of the Anjora Veterinary
College, Durg. Eight non-descript yearling goats were selected
and allotted randomly into 2 groups (groupl and group2) based
on their BW (13.48+1.07 kg). Before conducting the trial, the
animals’ faecal pellets were collected and tested for the parasitic
load and the animals were dewormed. Feeding was done as per
ICAR (2013). The animals of groupl were offered concentrate
and grasses. The DM offered from concentrate in group 1 was
1.5% of BW and in group 2, 50% of concentrate was replaced by
Moringa leaves on dry matter basis. Hybrid Napier grass was
provided ad libtum. The animals were fed for a duration of 21
days on the above diet. Then they were kept in metabolic cages
for 3 days adaptation followed by conduction of metabolic trail
for 5 days. Feed was offered in the morning (8.00 AM) and faeces
and urine were collected in the next day morning (8.00AM). Urine
was collected into a container with 50 ml of 25% sulphuric acid
solution to prevent volatilization of N compounds. The feed
offered and faecal sample were analysed for their proximate
principles (AOAC, 2005) and the urine samples were analysed
for N composition (AOAC, 2005). The Group 1 was fed on
commercial concentrate mixture whereas in group 2, 50% of the
commercial concentrate mixture was replaced with Moringa. The
chemical composition and nutrient composition of Moringa
leaves and hybrid Napier grass is provided in Table 1. The crude
protein content of dried Moringa leaves was 27.52% that is even
higher than oil cakes like sesame cake, sunflower cake (Prusty et
al. 2013). High CP content (29.4%) was reported by
(Gopalakrishnan et al. 2016). However, Rajput etal. (2019) reported
comparatively low CP (20.42%) of dried Moringa powder. The
CF, EE and minerals were reported 21.5, 6.6 and 11%, respectively.

Rajput et al. (2019) reported crude fibre 22.03%, ether extract
12.47% and total minerals 9.53% in dried Moringa leaves. Ajantha
et al. (2018) reported following crude protein (26.01 %), crude
fibre (7.08 %), ether extract (6.58 %) and total ash (9.41%) in dried
Moringa leaves. Meel et al. (2018) reported CP-23.31%, EE-4.7%,
CF-9.26% and minerals-9.76% in Moringa leaves. Damor et al.
(2017) reported 26.3% CP, 8.8% CF, 5.7% EE and 14.1% total ash
in moringa leaves. Table 1

There was no significant difference (p>0.05) in the DM intake among
the 2 groups (Table 2). The DMI (g) was 451.42+10.95 and 391.82+8.02
in group 1 and group 2, respectively. No significant different (P>0.05)
in intake of the nutrients were observed among the 2 groups. Better
foliage intake capacity of goats has been reported by Salem et al.
(2006). Onreplacing basal diet with tree leaves no effect on nutrient
intake was observed in Surti kids (Patel et al. 2018). No significant
effect on DM intake in goat was observed when dietary protein was
replaced by Moringa leaves mixture (Patra et al. 2002). The DMI per
metabolic weight was fell within reported range (Ndemanisho et al.
1998; Kearl et al. 1982) and somewhat lower than ICAR, 2013 values
(70 g/kg W), Moringa oleifera leaf meal when included in the diet
of Anglo Nubian goats replacing sesame meal at 50, 75 and 100%
levels increased intake of feed and all nutrients. Damor et al. (2017)
and Aregheore (2002) observed no significant effect of Moringa
leaves supplementation on DMI in growing goats. A significantly
higher DMI was observed when Moringa leaves replaced
sunflower seed cake at 75 and 100% levels in goat feed (Sarwatt
etal. 2002). The inclusion of MLM at 15% of diet replacing sesame
meal increased feed intake, enhanced nutrient digestibility and
ruminal fermentation, increased milk yield and modified milk fatty
acid profile positively in lactating goats (Kholif et al. 2015).
Moringa oleifera leaf meal as a protein source in lactating goat’s
diets: Feed intake, digestibility, ruminal fermentation, milk yield
and composition, and its fatty acids profile. Crude fibre content
of Moringa leaves was comparable to those of soybean meal,
deoiled mustard cake and groundnut cake (NDDB, 2012; Sharma,
2011) may be the factor for its comparable intake to that of
concentrate-based feeds. Table 2

The nutrient digestibility was similar among both the groups
(Table 3). No adverse effect of Moringa leaves supplementation
replacing 50% of concentrate mixture was observed on nutrient
digestibility of the diet. When concentrate was replaced by

Table 1 Chemical composition of concentrate feeds and grass (% DM basis)

Groupl Group2 Hybrid napier Moringa leaf meal
(concentrate) (Concentrate+MLM) grass

DM%  90.12 915 20 20.05

oM 92.5 90.75 90.5 89

CpP 175 2251 7.1 2752

CF 85 831 25 8.12

EE 24 45 43 6.6

NFE 64.1 5543 54.1 46.76
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Table 2 Nutrient utilization in goats offered Moringa leaves

Parameter Group 1 Group 2
Nutrient intake

Dry matter (g) 451.42+10.95 391.82+8.02
Dry matter (g/kg W°7) 63.78+2.57 56.06+2.42
Organic matter (g) 413.00+10.48 357.35£7.61
Crude protein (g) 49.7943.80 48.08+3.29
Ether extract (g) 15.85+£2.02 19.061.71
Crude fibre (g) 83.75+4.60 75.44+3.41
Nitrogen free extract (g) 263.61+8.38 214.77+5.89
Nutrient digestibility (%)

DM 6753 6991

oM 72.04 7393

CpP 60.63 64.60

CF 52.12 59.56

EE 7890 82.68

NFE 80.09 80.21
Digestible nutrient (%) and N retention

Digestible CP (%) 6.67 794

DCP (g’kg MBW) 430 4.54
Digestible EE (%) 278 404
Digestible CF(%) 9.70 1148
Digestible NFE (%) 46.76 4398

Total digestible nutrient (%) 69.38 7249

Total N retention (g) 0.75 094

N retention (% intake) 9.99 12.64

N retention (% absorption) 16.71 2045

*DE is calculated from equation 1kg TDN-4.4 Mcal DE

graded levels of Moringa leaves (0, 25%, 50%, 75% and 100%) in
diet, except for ADF, no significant difference in digestibility of
other nutrients were observed in bengal goats (Sultana, 2015).
Feeding of Moringa oleifera leaves replacing commercially
available concentrate feed at 75% level improved digestibility of
dry matter and other nutrients in Sirohi goat kids. Sultana (2015)
found higher DM, OM and CP digestibility in goats fed solely on
Moringa foliage diet than fed a mixed diet of Moringa and napier
grass. Meel et al. (2018) reported improved body weights gain,
feed intake and overall health when Moringa oleifera leaves
replaced concentrate feed.

The TDN of feed was derived from the total digestible individual
nutrients (Table 2). DE is calculated from equation 1kg TDN is
equivalent to 4.4 Mcal DE. No significant difference was observed
in digestible CP, CF, NFE among the groups. A significantly higher
DEEY% was observed in moringa supplemented group than control
(P<0.01).There was no significant difference in the total digestible
nutrient and digestible energy value among the two groups. The
TDN of Moringa based diet was 72.49%, that is optimum for
maintenance and growth of goats. Moringa supplementation did
not affect the DE value of the diet. The digestible energy (12.76
MJ/kg and 13.33MJ/kg) observed in present study are higher
than reported values for growing goats (Sauvant et al. 1991 and
Aregheore 2002). The DCP intake was higher than that of

maintenance requirement of goats as recommended by ICAR,
2013 (3.32 g/ kg W°7) and Mandal et al. 2005 (3.22g/ kg W°7) for
Indian goats. Similar DCP intake (4.32 g/ kg W) for goats have
been reported by Aregheore (2002) when Moringa leaves replaced
50% of concentrate mixture in growing goat’s diet. Fadiyimu (2010)
obtained high CP digestibility (84.96%) in goats when fed solely
on fresh Moring leaves.

Positive N retention was observed in either group whereas a
significantly higher (p<0.05) N retention was observed in Moringa
leaves supplemented group (Table 4). It indicates the protein in
both the diets was adequate to meet the requirement for
maintenance and growth of experimental goats. Sultana et al.
(2015) observed higher N retention when Moringa leaves when
it replaced concentrate mixture at 50% and 75%. There was no
significant (P>0.05) differences in N retention when expressed
on percentage of absorbed N or intake N basis. Higher N retention
in sole Moringa leaves diet was observed compared to other
fodders like Leucaena and Gliricidia combinations with Moringa
leaves (Asaolu et al. 2011). Sultana (2015) and Damor (2017)
reported significant increase in average daily body weight gain
in goats on supplementing Moringa oleifera leaves in their diet.
Though CP value of Moringa leaves is comparable to other tree
fodders Gliricidia or Leucaena, it has a high content of bypass
protein, 47% than others (Becker, 1995) and Moringa leaves are
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generally rich in two important amino acids methionine and
cysteine (Makkar and Becker, 1996).

Conclusion

Moringa leaves could replace 50% of concentrate mixture on
DM without affecting nutrient intake, digestibility of nutrients
and body weight gain in non-descript goat breeds of tropical
climate.
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