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Abstract — Moringa oleifera is one of the world’s most
nutrient rich, fast growing tree possibly cultivate as fodder
by establishing agronomical practices to mitigate igh
nutrient demand. The study was conducted to know the
effect of different fertilizer doses on productionperformance
of Moringa oleifera as fodder in autumm. A land size of
20x12 ntwith a plant density of 13,500/hectare, was equally
divided into 18 sub-plots. Keeping randomly 6 of tem as a
control (Fo) , the rest 12 sub-plots were randomly grouped
into two; one of them of 6 plots was fertilized wi N:P:K at a
ratio of 90:30:15,respectively considered as ;Ftreatment
group; and the other 6 plots with a ratio of 160:640,
respectively considered as #F treatment group. The
experimental design was arranged in Completely
Randomized Design (CRD). The BM, DM and CP yield wer
significantly (P<0.001) higher in # cutting than that of 2™
cutting. The BM & DM vyield obtained with different
treatment groups did not vary significantly (p>0.05 in both
first and overall cutting. But in case of 2¢ cutting, the
average BM and DM yield were significantly (P<0.05higher
in control fertilizer doses (k) than F, and F, fertilizer doses,
whereas the CP yield obtained with different treatnents
differed significantly (P<0.05) in both first & semnd cutting
and did not differ significantly (p>0.05) in overal cutting. In
case of ¥ cutting, the increased CP yield was observed in,F
fertilizer doses and in case of ¥ cutting, the CP vyield
increased in K than other fertilizer doses. It could be
concluded that medium doses of fertilizer is suitdle for
optimum production of Moringa oleifera during autumn in
its decreasing temperature and humidity.
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oleifera) is rich in such type of nutrients, which are
essential for livestock for weight gain (up to 32%)d
increase in milkk production (up to 43-65%) [9].
Feeding Moringa leaves to livestock results in ha#ight
gain and improved nutritional status [10, 11, 132]. For
the betterment of livestock and availability of dee
through establishing methods of Moringa fodder
cultivation, introduce it as a common fodder tafer and
familiar farmers with it as a highly nutritious &ost
effective fodder could be a revolutionary work.
Implemented works in abroad relevant with, detesdin
the best suited season for the production of mariisg
July-October [14]. In southern India the seeds saeed
in September and the limb cuttings are planteduimed
August to facilitate easy rooting and further growtith
monsoon rains [15]. Flowering occur once a yearrifAp
June) in seasonal cool region and twice or everyesr
round with constant rainfall and seasonal tempeedtL6].
Ideal soil pH range for optimum production of Maganis
5.5-7.0, as though it can be grown in most typesaiff
from acid to alkaline [17]. It grows best in drynsly soil
and tolerates drought, poor soil including coaatebs but
in cool temperature with wet condition it do nobgrwell.
At an elevation of up to 1000m above sea leverawg
naturally [18, 19]. It grows well without additioof
fertilizer but, usually to get better productionmees and
fertilizers are applied [20, 21]. Once establishadyringa
rarely need watering. It favors rainwater for growell
without irrigation [21, 18]. Either by direct seadi
transplanting, or using hard stem cuttings Moricgald
be planted [21]. Moringa is often cultivated anmyadb
serve commercial purpose but usually grown as péken
[22]. Season as well as weather, variety, fertiliwaand

Livestock plays an important role in most smallisca irrigation regime affects the yields vary widelye® yield
farming systems throughout the world but inadequaigan be get under dry and warm condition if some

livestock nutrition is a common problem in the depéng
world. Nowadays the most burning issue is food fmdl

supplemental fertilizer and irrigation is appli€2B]. But
the fact is, accords perspective weather of Barglad

security for human and animal. In the sense of thiqultivating pattern is not established, even sealson

perspective any productive component lilkdoringa

weather response on biomass production is unknowin a

oleifera as a fodder is very important tools to ensure thghe standard dose of fertilizer application for tgimum

food and feed securityMoringa oleifera is a farmer
friendly and useful plant from top to bottom asises as
traditional medicine for human health [1, 2, 3]am

production of M. oleifera as fodder is presently
undetermined yet. Therefore, this study was unkena
only goal to know the impact of autumn season on

growth enhancer [4], water purification agent [9, 6 biomass production oMoringa oleifera whether this

natural oil [7], potential source of biodiesel [@hd most
importantly as livestock feed and fodder. Moringd. (

season is suitable for cultivation or not and ttedaine
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the standard doses of fertilizer for optimum prdatuc of
Moringa oleifera in autumn season.

[I. METHODOLOGY
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of each treatment weighing 4 gm, grinding througb %6
mm screen was studied following “Nylon-bag
digestibility” technique for determination ofn-sacco
digestibility of M. oleifera up to 48 hoursResponses of
different treatments were compared statistically an

The study was conducted during September-Novemb@NOVA of a Completely Randomized Design (CRD)
2013 (Autumn) in Bangladesh Livestock ResearcHSINg SPSS 11.5 computer software.

Institute (BLRI), Savar, Dhaka, Bangladesh, locabted
middle of the Young Brahmaputra and Jamuna flo@ihpl
& Madhupur Tract of agro-ecological zone havingygra
flood plain & Madhupur Tract soil. A land size 20x12

m? with a plant density of 13,500/hectare, was equall

divided into 18 sub-plots. The soil was slightlyidhc in
reaction (pH 5.6-6.5) silt loam texture. The landsvilat,

[ll. RESULTS AND DISCUSSION

Impact of Season on Biomass Yield
Y If the objective is production of green fodder wih

maximum of protein and a minimum of lignin content,
then harvesting should be done every 33 to 40 f4]s

moderate drained and above flood levels. The pteseiker the first cutting, 5 days later, the re-growivas

reading of different parameters of weather weréeds
down regularly from the research site and the cbalmi
analysis andn-sacco organic matter digestibility of thig.

observed. Following this experimental approachleast
10 harvests per year are obtainable. Whereas [®i1]25]
suggested approaches by which six harvests/yeaniard

Laboratory of BLRI. The response against different |irespective of treatment effects, the overall ltota

fertilizer doses on biomass production &foringa

Oleifera were studied following Completely Randomizedy

Design (CRD) with three treatments controd)(Fnedium
(Fy) and high () chemical fertilization comprising six
replications in each treatment. Except control ot
chemical fertilization), the medium and high treatrn
groups were fertilized with N:P:K at a ratio of 90:15
and 160:60:40, respectively. Half of the total antoof all
fertilizer was applied into soil after earthen up laasal
doses. The remaining amount of fertilizers both inad
and high was applied into soil during foliage grbwtfter
weeding. No extra irrigation was used due to optimu
rainfall and excess water during heavy rain wasndch
out but moisture in the soil was at desired lefgta on
daily temperature, humidity, rainfall and day-lémgtere
recorded regularly from the site. Fertilization, het
agronomic practices and sample collection procedare
same in consecutive two cuttings and foliage irheauit
plot was harvested and biomass yield was recortd&3 a
and 31 days of growth during®land 29 cutting,
respectively. The green forage was harvested frben t
beneath of each stem where the shoots were grolae.
total harvesting was done in a single day and bssm
yield (BM)
collected from each plot and brought to laboratoryits
nutritional analysis. Collected samples Mf oleifera of
different treatments were analyzed for determimatid
dry matter (DM), crude protein (CP), acid deterginer
(ADF), neutral detergent fiber (NDF), ether extré€E)

and ash according to AOAC (1990). Composited samp}e

Table 1. Effect of fertilizer doses on yi

T

biomass (BM) and DM vyield per hectare M oleifera
uring first and second cutting was 2604.82, 46&0dnd
1387.85, 239.70 kg, respectively (Table 1). In espf
lower production in second cutting; the total biema
production and DM yield during whole autumn season
was 3,992.67 kg (3.99 ton/ha) and 704.71 kg/ha (0.7
ton/ha). The average temperature and humiditynduti'
and 29 cutting were 27 °C and 81 % and 24 °C and 60 %,
respectively. During first cutting, the ambient famature
and humidity was 5°C and 19-22%, respectively higher
than temperature and humidity obtained during sgcon
cutting. Rainfall was totally stopped during thendi of
second cutting. The decreased temperature & humidit
and zero precipitation in second cutting might be t
causes of lower production doringa Oleifera compare
to first cutting.
Effect of Fertilizer Doses on Yields of Moringa
Oleifera

In first cutting, the BM and DM yield did not vary
significantly (p>0.05) among the fertilizer treatmie
roups. Though, statistically not significant, bl higher
BM and DM vyield was obtained in;Rreatment group

recorded accordingly. The sample W;‘fsollowed by K and K groups. However, the CP yield

increased significantly (p<0.05) in; Rreatment group
compare to that of Jand k treatment groups. In second
cutting, the BM, DM and CP vyield differ significdyt
(p<0.05) among the different treatment groups. B
DM and CP yield were significantly (p<0.05) higherk,
reatment group followed by,land b treatment groups.

elds of Maga Oleifera in different cuts

Parameters Mean (+ SE) for different treatment groups Level of §nificance
Fo F. F> Overall
1% Cutting
Biomass yield 2175.54+244.24 3050.76£191.42 2588.15+415.77 2@04.84.14 NS
(kg/ha)
DM yield (kg/ha) 381.25+46.87 551.27+33.13 462.50.%2 465.01+34.62 NS
CP yield (kg/ha) 67.428.62 116.82+7.80 83.04+13.54 89.10+7.50 *
2" Cutting

Biomass yield 1737.93144.19 1462.87+189.54

962.7%4207.19

1387.85+125.80
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(kg/ha)
DM vield (kg/ha) 299.5%:21.89 253.18+32.87 166.3%36.57 239.70+21.52 *
CP yield (kg/ha) 67.0745.30 52.9%+6.67 35.94+8.23 51.97+4.82 *
Overall
Biomass yield  1956.74+150.45 2256.81+271.66 1775.44%330.29 1396180.52 NS
(kg/ha)
DM yield (kg/ha) 340.40+27.56 402.21+50.15 314.4358 352.35 +27.68 NS
CP yield (kg/ha) 67.23+4.83 84.88+10.81 59.49+10.37  70.53 +5.40 NS

Significant level= (Non Significant=P>0.05; *=P<8,Gsignificantly different®™ values with different superscripts in the same differ significantly; SE: Standard error of
mean and treatment FWVithout fertilizer), i (Medium fertilizer), |z (High fertilizer); DM= dry matter, OM= organic mat, CP= crude protein.

In first cutting, the BM and DM vyield did not vary their study observed a positive response from ngarin
significantly (p>0.05) among the fertilizer treatmie through application of manures and fertilizers.
groups. Though, statistically not significant, biue higher Effect of Fertilizer on Chemical Composition
BM and DM yield was obtained in;Freatment group  The fertilizer effects on chemical composition M
followed by F and K groups. However, the CP yield oleifera are presented in Table 2. The DM contentvbf
increased significantly (p<0.05) in, Rreatment group oleifera in first, second and overall cutting was non-
compare to that of/and R treatment groups. In secondsignificant (p>0.05) among the treatment groupst Bu
cutting, the BM, DM and CP yield differ significapt treatment group had relatively higher (p>0.05) DM
(p<0.05) among the different treatment groups. BM;  content for both the first, second and overallingtt In
DM and CP yield were significantly (p<0.05) higherF, first cutting, the OM (p<0.05) and CP (p<0.01) eoritof
treatment group followed by;Fand k treatment groups M. oleifera was significantly higher in Rreatment group
(Table 1). The decreased ambient temperature atithn kjand F treatment groups. In second cutting, the OM
humidity during the second cutting might be theso#s content did not vary significantly (p>0.05) but
for lower BM, DM and CP yield as compare to firstsignificantly (p<0.05) higher CP content was obéalirin
cutting. Irrespective of cutting, the overall BMMDand F, treatment group compared to, EAnd F treatment
CP vyield were relatively higher in,FRreatment group groups. Irrespective of cutting, the overall DM (p&5),
compare to frand k treatment groups and the differencefDM (p<0.05) and CP (p>0.05) contentMf oleifera was
among the treatment groups were non-significaritigher in i treatment group as compared to that p&id
(p>0.05). Usually, to get better production manuaesl F, treatment groups (Table 2). [27] reported a higbist

fertilizers are applied. But, without fertilizer mwga trees (25.5%) and lower OM content (88.4%) in fresh bisma
are able to grow successfully [24]. Even, onceldistaed, of M. oleifera.

the deep and far-reaching root system of moringa ca
gather it's nutrients from the soil efficiently [R426] in

Table 2. Effect of fertilizer doses on DM, CP, ONtaAsh (%) ofM. oleiferain 1%, 2" and overall cutting

Mean (+ SE) for different treatment groups Level of
Parameters Fo Fi F, Overall Significance
1% Cutting

DM (%) 17.45+0.36 18.08+0.06 17.7220.22 17.75+0.15 NS

0, *
gu)(mon 92 78%0.17 93.1F+0.11 92.56+0.13 92.78+0.10
CP (%) 17.65+0.22 21.16+0.25 18.08+0.20 18.96+0.40 o
Ash (%) 7.38%0.17 7.14+0.11 7.76+0.13 7.41+0.09 *

2" Cutting

DM (%) 17.31+0.26 17.3420.50 17.25+0.42 17.30+0.22 NS

0,
gu)(mon 92.73+0.40 03.1140.08 92.50+0.16 92.78+0.15 NS
CP (%) 22.33-0.28 20.94+0.13 21.4%+0.22 21.56+0.18 *
Ash (%) 7.27+0.40 6.89+0.09 7.50+0.16 7.22+0.15 NS

Overall

DM (%) 17.38+0.21 17.7120.26 17.49+0.24 17.53£0.14 NS

0,
8,\'\2)(”’0” 92.672:0.71 92.98:0.27 92.48:0.36 92.69+0.53 *
CP (%) 19.99+0.73 21.05+0.14 19.73+0.53 20.2620.31 S N
Ash (%) 7.33%40.21 7.09+0.08 7.66+0.10 7.31+0.09 *

Significant level=(Non Significant=P>0.05; *=P<0,8@nificantly different; **=P<0.01, highly signifant) ® values with different superscripts in the same differ
significantly; SE: Standard error of mean and meatt k5 (Without fertilizer), i (Medium fertilizer), i (High fertilizer); DM= dry matter, OM= organic ntat, CP= crude
protein.

ADF & NDF content (g/100g) df1. oleifera in response 53.63, 53.51 & 43.80, 38.80, 32.17 (Table 3), retpely.
to K, F; and Rtreatments in first and second cutting werén first cutting ADF and in second cutting NDF was
26.44, 27.13, 21.82 & 23.15, 21.14, 21.64 and 57.0@btained significantly (p<0.01) lower percentage,
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respectively with high doses of fertilizer ,fF than all
other treatments. Irrespective of cutting, the alleADF
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was relatively higher in J~treatment group for both the
first (p>0.05), second (p<0.01) and overall cutting

& NDF content was non-significant (p>0.05) among th (p>0.05) compared to that of &nd k treatment groups

different treatment group¥he EE content oM. oleifera

(Table 3).

Table 3. Effect of fertilizer on ADF, NDF and EE

Parameters Mean (+ SE) for different treatment grous Level of Significance
Fo F1 F2 overall
1! Cutting
ADF 26.44 +0.39 27.13+0.48 21.87 +0.38 25.13 +0.86 o
NDF 57.07 £1.10 53.63+1.16 53.51 £0.65 54.74 £0.77 NS
EE 3.73£0.07 3.52 £0.27 3.65+£0.10 3.63 £0.09 NS
2" Cutting
ADF 23.15+1.28 21.14+£1.81 21.64 +0.77 21.98 +0.74 NS
NDF 43.80 +0.99 38.80+1.94 32.17+1.87 38.26 +1.88 *
EE 3.05 +0.04 2.97+0.03 2.66+0.03 2.89 +0.06 o
Overall
ADF 24.80 +0.95 24.14 +1.58 21.73+£0.38 23.56 £0.67 NS
NDF 50.43 + 3.04 46.22 + 3.47 42.84 £4.85 46.50 £2.23 NS
EE 3.39 +0.15 3.25+0.17 3.15+0.23 3.26 £0.10 NS

Significant level= (Non Significant=p>0.05; *=p<@@ignificantly different; **=p<0.01, highly sigriifant),gﬁvalues with different superscripts in the same utiffer
significantly; SE: Standard error of mean and treait E (Without fertilizer), & (Medium fertilizer), i (High fertilizer), ADF= acid detergent fiber, NDRseutral

detergent fiber, EE= ether extract.

In Sacco Organic Matter Digedtibility of Moringa
Oleifera
At the beginning time of digestibility trial digéisility

for O hrs were tested in the laboratory and foud2+0,
29.05+0 and 24.79+.0 (%) fdF,, F, and b treatments
(Table 4). Digestibility (%) ofM. oleifera for different
treatment groups were investigated by in-sacconigcle
for 4, 12, 16, 24 and 48 hrs against F, and b
treatments. As the duration of time

of digestibility in different treatment groups. Aft12, 16
and 24 hours of digestion, the digestibility Mf oleifera
varied significantly and treatment, Fhad the lowest
(p<0.05) digestibility coefficient followed by ;Fand K
treatment groups. However, the digestibility cazéint of
M. oleifera in F; and K did not differ significantly
(p>0.05). After 48 hrs of digestion, the digestedue of
M. oleifera did not differ significantly (p>0.05) among the

increase thiseatment groups. From 0 hr to 48hrs digestionyats

digestibility of M. oleifera increasedn all the treatment observed that, after 48 hrs of digestion 94.32 gested
groups. Results obtained from in-sacco digestidal tr value was gained (Table 4).

revealed that after 4 hrs of digestion there wasar@tion

Table 4. Digestibility (%) oM. oleifera for different treatment groups at different tinfed@estion

Time duration

Mean (+SE) for different treatments groups

Level of significance

Fo F, F> Overall
0 hours 26.030 29.05+0 24.79+.0 26.62+1.27 -
4 hours 38.59+0.55 37.71+0.74 36.27+0.79 37.52+0.53 NS
12 hours 71.331.40 77.72+0.48 82.79+0.03 77.28+2.14 *
16 hours 76.240.66 81.09%+1.21 85.10+1.54 80.81+1.70 *
24 hours 87.5%0.01 90.17+0.40 90.63+0.05 89.42+.619 *
48 hours 91.75+0.26 94.32+0.76 93.07+0.89 93.04+0.56 NS

Significant level= (Non Significant=P>0.05; *=P<6,0significantly different®values with different superscripts in the same differ significantly; SE: Standard error of

mean and treatment FWithout fertilizer), k(Medium fertilizer), i (High fertilizer)

[V. CONCLUSION

From the above findings, it may be concluded thdf!

medium doses of fertilizer (F N:P:K at a ratio of
90:30:15) is suitable for optimum production ®.

oleifera during autumn in its decreasing temperature aridl
humidity. Moreover, in-depth and advanced extended

research is required to know the actual impact edtiver
on biomass production ®4. oleifera.
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