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Original Research Article

Perfor mance Evaluation of Moringa oleifera and Available Roughages (M aize and Australian Sweet Jumbo)
on Feeding values of Growing BLRI Cattle Breed-1 (BCB-1) bulls

ABSTRACT

The present experiment was conducted to evaluga&eandigestibility and growth performances of logeowing
bulls fed Moringa plant fodder or Australian Swdatbo alone keeping Maize silage as control aretating up
the available roughages. Eighteen BLRI Cattle Bf@{CB-1) growing bulls of 10385.5 Kg live weight were
randomly allocated to three dietary groups designead completely randomized design, having six afénin each
group. The three experimental diets were Australtameet Jumbo silage and Moringa foliages considex®d
treatments and Maize silage keeping as controllydaM intake of bulls fed Moringa foliage was sifjnantly
higher (p<0.01) than those fed with Maize or AS BomA similar trend in CP (p<0.001) and OM (p<0.@itpke
was found among the roughages. Compared feeding A8t Jumbo silage, the relative DM intake was iases
(p<0.01) by 11.79 and 26.02 per cent, respectifaiybulls fed Maize and Moringa foliages. The diifd@e DM,
DCP, DE, ME and MP intake was significantly higlfpx0.001) in bulls fed with Moringa than the buisl with
other roughages. Digestibility coefficient of netnts reflected that Moringa foliage had the higtiddgt CP, or OM
digestibility, and they were significantly (p<0.Qtigher than that of Maize or AS Jumbo. Howeves, AJumbo fed
bulls had a significantly (P<0.01) lower digesittyilof DM, OM or CP. Maize had the highest NDF ditbility
compared to other two roughages. However, the AigEdibility of Maize, AS Jumbo and Moringa foliadal not
differ significantly (p>0.05). Feeding Moringa faie had significantly (p<0.05) higher averageydadin of 376 g
compared to 289g of Maize or 218 g of AS Jumbo withaverage feed conversion efficiency of 8.8552&nd
13.08 respectively. It was concluded that Morindeifera had higher nutritional significance andslesst of

production compared to Maize and Australian SwA&) Jumbo silages.

Key words. Moringa, Maize, Jumbo, Intake, Digestibility, Feed efficiency, Growth and Rank.

1. INTRODUCTION
Good quality roughage is being positive responsadrease the production and productivity of ruminanimals
was developed as one of the most important wayBforgladesh for fulfilling the growing requirements feed

demand. Fibrous feed like crop residue, green gimsd tree foliages are failed to satisfy the famimal for
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increasing the productivity. Quality roughage émnts of biomass yield, chemical composition, niotnil value
and cost effectiveness plays an important rulebvestock feed. Increasing food-feed competitiod anst with an
ever increasing demand for safe and high qualigf lme dairy products may be minimized to some extsn
improving feed efficiencies of animals. Considerthg beef production, 55 to 75 % cost was assatiatth feed
cost [1-3]. Cattle fattening or beef enterprisarmsimportant avenue for income generation for sibsce farmers
as well as entrepreneurs. Fodder crops may platadivole in the agricultural economy of developoauntries by
providing cheapest source of feed for livestockwideer, the shortage of feeds and fodder both imgeof
availability and nutritional quality are major camn to the producers and also considered a majosti@nt to
animal productivity [4] The country requires 49.#lion tons DM of roughage and 24.0 million tonsazfncentrate
quantitively [5] but filling only 56.2% and 20.0%gspectively of their total requirement in a yefamy effort that i)
explores quality feeds and fodders ii) generatedppection technologies for making their biomass aldé using
agro-ecosystem sustainably & economically, andaiiijl value addition technologies for production aratketing
of cost effective premixed feeds using availabler@dss may boost milk and meat production in thengguThis
requires qualitative evaluation of available rouggmmboth in terms of chemical composition and fegdialues to
animals, and ranking them accordingly based orr tfieid, production cost, nutritional value and guotivity.
Moreover, scaling or ranking of available roughapesed on their yield, production cost, nutritiomalue and
productivity in the country is not developed yeticB a ranking tool or scale may support farmerfeédling their
animals cost effectively. Considering the abowetdies the present research work was undertakewatating
intake, digestibility and growth performances of\ging cattle fed with Moringa plant fodder or Awdtan Sweet
Jumbo keeping Maize silage as control and to raalat/ailable roughages.
2. MATERIALSAND METHODS
2.1. Experimental location

This experiment was carried out with different typ available green fodders and Moringa foliagetha Cattle
Research Farm, Pachutia, Bangladesh Livestock Résésstitute, Savar, Dhaka, Bangladesh. Nutriti@ralysis
was done at Animal Nutrition laboratory under theimdal Production Research Division of BLRI, Savahaka,

Bangladesh.
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2.2. Fodder cultivation
The seeds of Australian Sweet JumBor@ghum bicolor; “AS Jumbo”) andVaize fodder Zea mays; BARI hybrid)
were procured from local authorized sources andivet® in the Patuatia Fodder Research Plot, Baegla
Livestock Research Institute, Savar, Dhaka, Bamglad All the recommended and standard agronomictipes
were followed during sowing to harvest period. A¢ tearly stage of maturity considering the flowgritage, the
Sweet Jumbo was harvested and Maize harvestbd ahme stage of maturity.

2.3. Silage making:
For silage making, the fodder was chopped intod®r8using a chaf cutter machine and then ensileghithen pit.
The silos were filled rapidly and pressed propéslyemove air for making good anaerobic conditiéach pit was
covered with 2 inches thick layer of rice straw ander surface of the pit was also covered by jgladieet then
plastered with mud to avoid any cracking. The sl@it was not opened for 30 days to follow the fentation
procedure. After fermentation, the plastic shees veanoved to take the silages for feeding, stamiitgdrawal of
silages through the upper layer and working dowdwao the lower layers. Per day requirement afgsilwas
taken out for animal feeding. After being takeragé@ from the pit, the plastic sheet was put backe&p the pit
sealed.

2.4. Collection and processing of Moringa plants fodder
Moringa Moringa Oleifera) plants fodder was collected from BLRI fodder @sh plot. The fresh Moringa fodder
plants was chopped using a chaff cutter machinedsied for 3-4 days and grounded it using a rogghgrinder
machine. The processed Moringa plants fodder hadfao stem ratios of 1.2:1 and acid detergerarf{ADF) to

crude protein (CP) ratios of 1.84:1 on dry matt@sib.

2.5. Experimental design, animals and diets
Eighteen BCB-1 growing bulls of 10385.5 Kg live weight and 14-22 months of age weralamly allocated to
three dietary groups having six animals in eachugrdhree dietary groups were AS Jumbo silage andriga
foliages considered as treatments and Maize sdageontrol. The experimental animals were housdibigually
and fed only the roughage dieis libitum for a period of 75 days; first 15 days was giventhe adjustment of feed

and the rest 60 days was considered for feediaf) #Fresh and clean water was made available irstieels for



89  whole experimental period. At the onset of feedingl, animals were dewormed properly with Endex ®
90 (Levamesol BP 600 mg per bolus) at a rate of 2(erdg live weight.
91 2.6. Body weight measurement
92  After feed adjustment, all the experimental bulerevweighed initially just after arrival in the expmental shed for
93 feeding trial and 10 days thereafter by a platfaligital balance with a weighing range 0.00 kg t®@0 &g and a
94 minimum graduation of + 0.1 kg. Each bull was veid before morning feeding. The total live weighingwas
95 calculated by subtracting the initial weight frohetfinal weight taken at the experimental period &me daily
96  weight gain was calculated by dividing the totalgi® gain by the number of experimental days.
97 2.7. Feed intake estimation
98 The daily feed intake was measured by subtractiegaimount of refusals from the amount of feed effein the
99 previous day. During feeding trial, the total irgaki.e., the actual intake of roughages fed byathienals were
100 recorded on daily basis.
101 2.8. Digestibility trial
102 During 50 days of feeding trial, a digestibilityalrwas conducted and faeces ware collected seharfar seven
103 days. Records were kept on amount of feed offaxsidue left and faeces excreted. During the cidlegeriod,
104 composite samples of feed, residue and faeceslvidual animal were stored at -20.
105 2.9. Chemical analysis
106 Samples of feeds, residue left and faces were aedlfor dry matter (DM), organic matter (OM), crugkotein
107 (CP), neutral detergent fibre (NDF) and acid degetdiber (ADF). DM was determined by oven dryiragples at
108 105 °C for overnight. Ash determination was done at &5Gor 8 h, total nitrogen (N) by Kjeldahl proceduard
109 CP calculated from N content (CP = N x 6.25) acitwydo the official methods of AOAC [6]. NDF and ADwere
110 determined by the procedure proposed by GoeringvamdSoest [7]. Apparent digestibility coefficidot DM was
111 calculated from dietary intake of constituent amgbant recovered in faeces. The gross energy ofligts were
112 determined using Bomb Calorimeter (Model IKA)
113 2.10. Statistical analysis
114  The response to dietary treatments on intake, tiii#y, nutritional quality and growth rate wereompared

115 statistically in an ANOVA of a Completely RandomizBesign (CRD) using GLM Procedures of SPSS, 1dr1 f
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Windows (SPSS) [8] computer software packages. [&ast significant difference (LSD) test was usectmwlthe

difference between treatments means was significant

3. RESULTS
Nutrient composition of experimental diets
Chemical composition of the roughages is shownahl& 1. Among the three different roughages Morifudiage
had a higher level of crude protein (CP 18.62%) gared to others (varied from 9.20% to 9.47%), aA®@B%
ADF, 55.27% NDF and 7.87% ash. The ADF & NDF coninMaize and AS Jumbo was 37.86% & 44.99% and
66.40% & 64.70%, respectively. Organic matter, ae@entage of DM, was the highest for Maize, fottd by AS
Jumbo and Moringa foliage. The gross energy contexst relatively higher (17.7 MJ/Kg DM) in Moringaliage
followed by Maize (17.6 MJ/Kg DM) and AS Jumbo (@ R®MJ/Kg DM) silage (Table 1).

Table 1: Chemical composition of experimental diets

Nutrients Experimental diets
Maize silage ASJumbo silage Moringa foliage
DM, % fresh 19.18 23.42 85.52
% DM basis

oM 94.31 92.72 92.13

CP 9.47 9.20 18.62

ADF 37.86 44.99 34.27

NDF 66.40 64.70 55.27

Ash 5.71 7.28 7.87

GE (kcal/Kg DM) 4203.7 4060.4 4227.6

Nutrient intake

DM, OM, CP, fibre components (NDF and ADF), DDM, BCDE, ME and MP intakes for the different roughage
diets are shown in Table 2. Maize, AS Jumbo andinger foliage had per head daily DM intake of 2.78, R.46

Kg & 3.10 Kg, respectively, and their intake percive weight was 2.51, 2.25 and 2.81%, respectivehily DM

intake of bulls fed Moringa foliage was significenhigher (p<0.01) than those fed with Maize or A@&nbo. A
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similar trend in CP (p<0.001) and OM (p<0.01) itakas found among the roughages. The OM (p<0.00P&
(p<0.001) intake were significantly higher in bulésd Moringa foliages than bulls those fed othetsliHowever,
the intake of both NDF and ADF did not vary sigeédintly (p>0.05) among the roughage diets. TheiveldM
intake was increased (p<0.01) by 12.73 per centdaadeased by 10.55 per cent, respectively fostiel Moringa
foliages and AS Jumbo compared in bulls fed withzemailage. On the other hand, to compare feediitly AS
Jumbo silage, the relative DM intake was incredpe®.01) by 11.79 and 26.02 per cent, respectifaiypulls fed
Maize and Moringa foliages. Similarly, the relati@® intake was increased by 130.7 per cent ancedsed by
7.69 per cent, respectively. The digestible DM @Mintake was higher (p<0.001) in bulls fed withriga than
the bulls fed with other roughages. Similarly, thgestible energy or metabolizable energy or mdizdine protein
intake (34.57 MJ/day, 28.35 MJ/day and 154.3 g/adyjulls fed Moringa was significantly (p<0.00ligher than
bulls those fed with Maize (28.73 MJ/day, 23.56 d&¥/ and 128.2 g/day) or AS Jumbo (22.55 MJ/day488.
MJ/day and 100.7g/day).

Table 2: Nutritional responses of different roughages fed experimental animals

Parameters Experimental diets SED Level of
Maize ASJumbo Moringa foliage sig.
DM intake (kg/d) 2.75 2.46 3.10 0.10 *
DM intake (kg; % LW) 2.5% 2.2%8 2.8F 0.12 *
OM intake (kg/d) 2.58 2.2¢ 2.87 0.09 i
CP intake (kg/d) 0.76 0.24 0.60 0.01 Hokk
ADF intake (kg/d) 0.93 0.98 0.97 0.05 NS
NDF intake (kg/d) 1.75 1.48 1.69 0.06 NS
DDMI (Kg/d) 1.63 1.32 1.95 0.06 R
DCPI (Kg/d) 0.16 0.14 0.45 0.01 Hokk
DE intake (MJ/d) 28.73 22.55 34.57 1.07 R
ME intake (MJ/d) 23.56 18.48 28.35 0.87
MP intake (g/d) 1282 100.7 154.3 477

Means within the same row bearing different superscripts differ significantly; NS= Non significant, *= (p<0.05),

**= (p<0.01), ***= (p<0.001)



149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

Nutrient digestibility

The apparent digestibility of nutrients by bulldl fdifferent roughages has been presented in Tabléh8 results on
digestibility coefficient of nutrients reflectedahMoringa foliage had the highest DM (62.67%), @R.38%) or
OM (62.84%) digestibility, and they were signifi¢hn(p<0.001) higher than that of Maize or AS JumBonong

the dietary groups AS Jumbo fed bulls had a sigaifily (P<0.01) lower digestibility of DM, OM or CFhe NDF
digestibility of Maize, AS Jumbo and Moringa folagvere 67.67, 58.27 and 64.38 per cent, respegtaral Maize
had the highest NDF digestibility, they were sigm@htly (p<0.01) higher than that of Moringa and A@mbo.
However, the ADF digestibility of Maize, AS JumbadaMoringa foliage did not differ significantly (§205).

Balwani et al. (1969) reported that Dry matter,ammig matter and crude protein digestibility of neasilage was
significantly (p<0.05) higher than sorghum silag@$ie values for dry matter digestibility, organicatber

digestibility and crude protein digestibility of ime and forage type sorghum were 68% vs 55%; 69%696; and
56% vs 55%, respectively.

Table 3: Apparent digestibility of nutrients by bullsfed different roughages

Parameters Experimental diets SED Level of
Maize AS Jumbo Moringa foliage sig.
DM 59.63 53.83 62.67 0.82 rhk
oM 61.56 55.83 62.84 0.81
CP 60.11 58.74 74.38 0.83 rhk
ADF 54.33 53.52 52.08 0.99 NS
NDF 67.67 58.27 64.38 0.71 o

Means within the same row bearing different superscripts differ significantly; NS= Non significant, **=(p<0.01),
*%%=(p<0.001)

Liveweight gain and FCR

Both the initial and final live weight in bulls diabt vary significantly (p>0.05) among the dietgrpups. However,
feeding Moringa foliage had significantly (p<0.0Bjgher average daily gain of 376 g compared tag2@&Maize
or 218 g of AS Jumbo and their average feed coimmeefficiency of 8.85 of Moringa foliage, 11.52 Wfaize and
13.08 of AS Jumbo, respectively. Considering lpretiuction performances, the three different roggisamay be

ranked as Moringa> Maize>AS Jumbo based on theifficeent of nutritional response to growth of 1130 and
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0.88, respectively. It was not only the higher DBR and ME intake and greater digestibility of DMIQand CP
but also the higher anti-oxidative properties cdutdthe reasons for exhibiting higher growth ratd better FCR
of bulls fed Moringa foliage than bulls those faer roughages.

Tabled: Growth responses and FCR of bullsfed different roughages

Parameters Experimental diets SED Level of sig.
Maize AS Jumbo Moringa foliage
Initial LW (kg) 104.0 103.6 103.8 5.49 NS
Final LW (kg) 121.4 116.7 126.4 5.43 NS
Ave. daily gain, g 289 218 376 40.6 *
FCR 11.52 13.08 8.85 1.70 NS

Nutritional Coefficient

FCR response 1.00 0.88 1.30 - -

Means within the same row bearing different superscripts differ significantly; NS= Non significant (p>0.05),

*= (p<0.01)

Biomassyield

The biomass yield and production cost of differfaiders and silages are presented in Table. 5.anheal fresh
biomass yield per hectare land of Moringa, Maizd &% Jumbo were 228, 130 and 100 metric tons (T&hle
respectively under the standard agronomic managecaglition. A single cultivation of Moringa, thaumber of

harvesting per year of was considered 6 times,la@ilpi a single cultivation of AS Jumbo harvestetirBes in a

year. However, maize was cultivated separatelyn@giin a year.

Cost of feeding

The analysis of cost of cultivation of fodders itwadl various components of costs such as variatdée and fixed
cost. Under the variable cost the following compusesuch as cost of seed/cutting, land preparasiowing cost,
organic and inorganic fertilizer, weeding, irrigatiharvesting, processing etc. were consideredaMarcosts vary
directly with the production. For the fixed costngoonent, only the rental value of land was considemder this
experiment, the depreciation of implements, inteogsfixed capital and land revenue etc. were igdor Annual

production cost of different fodders is shown inblEa5. It shows that the average product cost Iffleiemass;
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variable + fixed cost) per hectare per year regufmr Maize, AS Jumbo and Moringa were US$ 1,854183%
1,582.9 and US$ 4,220.38, respectively. The prodost for Kg fresh biomass of Maize, AS Jumbo &tatinga
were US$ 0.014, US$ 0.016 and US$ 0.018, respéctwel the cost for Kg silages of Maize and AS Jamlere
US$ 0.017 and US$ 0.019, respectively. The cosiliement for kg DM yield of Maize, AS Jumbo and Nima
foliage were US$ 0.092, US$ 0.083 and US$ 0.098ewively (Table 5). The higher cultivation costMéize is
due to use higher amount of seeds, fertilizer anteased cost for separate land preparation. Téteiromlvement
of Kg LWG of bulls fed different roughage dietspsesented in Table 6. It shows that the total ragghcost
including refusal losses of kg live weight gain eé#S$ 1.22, US$ 1.32 and US$ 1.00, respectivelypdis fed
Maize, AS Jumbo and Moringa foliage. Considerimngt,defusal, management cost and time or daysinext|for
Kg LWG, the Moringa foliage fed animals requireavér feed cost (US$ 1.30) followed by Maize (US$3).&8nd
AS Jumbo (US$1.65). Considering the cost of beebdpction, the roughages may be ranked as

Moringa>Maize>AS Jumbo.

Table 5: Biomassyield and production cost of fodders and silages (USS$/hectar e/Y ear)

Inputs Maize A.S. Jumbo Moringa foliage
Seed/cutting 95.6 56.2 750.0
Land preparation (fuel for plough, disc, 191.2 63.7 18.7

harrow etc.)

Sowing cost 11.3 3.8 65.0
Fertilizer (DAP, urea) 202.5 127.5 56.4
Weeding 78.8 131.2 1,875.0
Cow dung 75.0 50.0 33.8
Irrigation or water (electricity cost) 125.0 125.0 -
Harvesting (labor, fuel for transportation) 475.5 425.4 358.9
Silage pre./processing of feed (pit, 447.9 373.7 312.5

polyethylene, filling, fuel for chopping,

labor etc.)



Rent for land 562.5 562.5 562.5

Miscellaneous 375 375 187.5
Total production cost (Fresh, 8&/h) 1854.87 1582.9 4220.38
Total cost (silage, UBY) 2302.77 1956.65 i
Product per hectare (fresh; tons/year) 130 100.00 228
Product per hectare (DM; tons/year) 24.93 23.42 45.0
Product cost (fresh, $%g) 0.014 0.016 0.018
Product cost (silage, $%ag) 0.017 0.019 i
Cost (US/Kg silage DM) 0.092 0.083 0.093

203

204  Table6: Cost (USS) involvement of Kg, LWG of bullsfed different roughage diets

Roughages FCR Cost/Kg.DV  Refusal Increase of Cost Days Managemen Cost/Kg
cost cost roughage for Kg & other: Gain
considering  diet LWG

refusal (US) (USS/Kg

LWG)
Maize 11.52 0.092 0.014 0.106 1.22 3.5 0.305 1.53
A.S.Jumbo  13.08 0.083 0.017 0.101 1.32 4.6 0.33 1.65
Moringa 8.85 0.093 0.019 0.113 1.00 2.7 0.301 1.30
foliage
205
206 - 14
207  The relationshipamong the average da L 13
208 gain (kg, Feed Conversion Ratio (FCR) - 12 -
O
209 cost of per kg live weight gain (l$$ with 1 R
- 10
210 different roughages shown in Figlt was 9
S—
211 observed that, Moringa foliage was supe - 8
bo Moringa
! foliage
B 0.376
; 13
B 8.85

zain (kg) and cost
Uss)
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on the basis of production performancetR) and cost of live weight gain {R0.4) to Maize and AS Jumbo
silage. It was also revealed that Moringa foliagi¢hie most nutrient rich fodder for profitable kteck production

in Bangladesh.

4. DISCUSSION

Some of the key factors in term of quality and ditarthat is highlighted the changing of dynamidslivestock
sectors between the cattle producers and researcbee of the most important strategies is to agvelrofitable
beef cattle entrep[9] reneur [9] that reduces #exling cost and more efficient use of differenietas of forages
[10-12]. In this experiment, for ranking the di#et roughages with Moringa plant fodder on the sas$inutritive
value, intake, digestibility, growth performancedarost of production. It was found that Nutritivelwe of Moringa
foliage comparatively higher than that of Maizeagé than the AS Jumbo silage. Protein is an exdusitrient in
feed that is rich in the Moringa foliage which wa8.62 % in the experimental diet. It was more tlaunble
compare to other roughages. A similar finding whsesved through sultaret al., [13]; Huqueet al., [14] and
Basharet al., [15]. In comparison with silages, the present iteswith relatively lower levels of CP in Jumboagie
and higher level of CP in maize silage is agreeméiht statements of Harri al., [16]; Adewakuret al., [17] and
also reported that Jumbo silage (Sorghum) had stonetural polysaccharide than in maize silage.

The result also shown that the Moringa foliage gsatein supplement with low quality diets improve¥ intake
and digestibility of the diets and significantly<@O05) higher live weight gain (376g/day) than tbatother two
roughages (218g/day for AS Jumbo or 289g/day foizMailage, respectively). Sultamh al., [13] reveal that,
Moringa foliage is 3.29 time more efficient tham tNapier diet for converting to live weight gaingrbwing male
goats. AddingMoringa oleifear leaves with green stem to fodder that in increasstle’s daily weight gain upto
32% [18] and improved nutritional status [19-22].also stated that using medicinal plants and ptais are
positive effect on growth performance and meatigualf ruminant animals [23-24]. The present fingknare in
agreement with Keady and Gordon, [25] who repotted feeding maize silage as the sole forage extifeed

costs by 37 penny/kg carcass gain (P<0.001) this those fed other grass silage.

5. CONCLUSION

Considering the nutritional quality of roughages arost of beef production, the roughages may b&edras

Moringa foliage> M aize silage>AS Jumbo silage. However, farmers may use this roughage scale mdtating

11
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cost effective diets for making more profit of afgproduction. Moreover, these data will lead fartdevelopment

of feeding models for beef production in the countr
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