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ABSTRACT

An investigation was carried out during three consecutive years from 2016-17 to 2018-19 at farm of
B.P.S. Agricultural college, Purnea on Mango cv. Amrapali to study the effect of conservation
practice of mulch with irrigation and fertilizer levels on yield and soil parameter, fruit yield and its
qualities of mango grown in kosi zone of Bihar. The experiment was laid out in split split plot design
with three replications. Experimental findings revealed that conservation practices as mulch
significantly increased fruit set, fruit retention, fruit yield and fruit quality. Among different irrigation
levels and fertilizer doses maximum fruit yield (23.24 ton/ha) was obtained under conservation
practice with 75% recommended irrigation along with 100% RDF which was at par with conservation
practice with 75% recommended irrigation along with 75% RDF. Conservation treatment also
showed maximum TSS (23.69° Brix) with maximum (0.39%) acidity of fruit. Observations also
revealed that conservation practices as mulching significantly increased the soil moisture content,
organic carbon %, available soil N, P and K, along with increase soil microbial population. Among
the different fertilizer levels highest organic carbon %, available soil N, P and K, as well as soil
microbial population were observed with 100% RDF, however only organic carbon and available soil
P were at par with 75% RDF.
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1. INTRODUCTION

Conservation agriculture by Mulches has a
substantial impact on enhancing the sustainable
yield and quality of fruit. Mulching is the process
of covering the soil surface around the plants
with an organic or synthetic material to create
congenial condition for the plant growth,
development and efficient production. Mulching
of organic and inorganic materials create
favourable conditions for getting maximum
production of quality fruits on sustainable basis
within the limits of soil, water and fertility
management [1], (Ghosh et al, 2015). It
improves the physical and chemical qualities of
the soil and availability of nutrient pool and
biological qualities by increasing beneficial soil
microbes. Mulches impart manifold beneficial
effect, like stabilization of soil temperature,
reduced water loss through evaporation,resulting
more stored soil moisture, which is utilized by the
crop plants especially in the dry season [2],
suppression of weed growth [3], improvement in
growth and yield [4].

The practice of applying a layer of dead
vegetative wasteas mulch to the soil surface has
beenprevalent for a very long time.The mulching
materials of organic origin are known tocontribute
plant nutrient elements to the plant and increases
the aggregate stability and structureof soil add
nutrients and humus to the soil as they
decompose, improving its tilth and moisture
holding capacity [5]. A number of innovative and
efficient technologies has been adopted such as
smart irrigation systems, smart fertilizers [i.e.,
controlled release fertilizer and enhanced
efficiency fertilizers (EEFs), etc.], integrated
fertilization, and diseases biocontrol strategies as
well as diverse imaging- and sensing-based
technologies that provide highly valuable
information for monitoring and securing crop
productivity [6].

Irrigation water and fertilizer are the valuable
agriculture inputs affected the crop growth and
yield. The farmer crop is generally grown with
surface irrigation, which has low water and
fertilizer use efficiency. So improvement in
irrigation practices along with suitable fertilizer
dosesare needed to increase crop production
and to sustain productivity levels.

But, scanty information isavailable regarding use
of conservation practices in mango cropand its
effect with requirement of irrigation and fertilizer
doses. Keeping this in view, the presentinves-
tigation was carried out to study the effect of
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conservation agriculture along with irrigation and
fertilizer use on growth, yield and quality of
mango cv. Amrapali in Kosi zone of Bihar.

2. MATERIALS AND METHOD

The present investigation was carried out at farm
of Bhola Paswan Shastri Agricultural College,
Purnea (Bihar) for three consecutive years during
2016-17 to 2018-19 in a seven year aged well
managed healthy mango orchard cv. Amrapali
having uniform growth and vigour spaced at 2.5
m x 2.5 m apart in high density planting. The soil
of the experimental field was sandy loam in
texture having neutral pH (6.89) with low Organic
carbon (0.35%), low available N 187.18 kg/ha
and P,05 9.2 kg/ha and medium available K,O
150.5 kg/ha. The mean annual rainfall is 1,430
mm, out of which 80-90% is normally received
from June to September. The water level is
below 3 meter during crop growth period. The
experiment consists of two treatments in main
plot viz. conservation system (mulching with dry
banana leaves) and conventional system (no
mulch) as well as two irrigation levels in subplot
viz. 100% Recommended irrigation (RI) and 75%
Rl with three fertilizer levels viz. 100%
Recommended dose of fertilizer (RDF), 75%
RDF and 50% RDF in sub-sub plot. The
experiment was laid out in split-split plot design
with replicated three times and each plot
consisted of nine plants. The mulches were
applied in the month of Feb- March around the
trunk of the tree to a thickness of 8-10 cm.
Mulches were kept in the field for one year. The
plants were fertilized as per the treatment. Plant
protection measure was also done if needed.

Soil moisture content at 50-75 cm depth was
determined gravimetrically at weekly intervals.
The qualities of ripe fruits was analysed following
the standard methods as described by Ranganna
[7]. The juice extracted from 10 fruits was taken
for determination of fruit quality. The TSS was
estimated using digital refractometer and
expressed as °Brix. Titratable acidity was
determined by titrating 5 ml of juice against 0.1 N
NaOH and expressed as %.

Soil nutrients were also estimated by the
methods as N [8], P,Os [9] and K,O [10]. To
estimate the number of soil microbial, sample
was taken from 10-15 cm depth and microbial
counts were calculated on the basis of serial 10
fold dilution technique, using the pour plate
methods and replicate of 10 g soil samples, and
an appropriate dilution as described by Johnson
and Curl, [11]. Soil microbial population



expressed as Colony forming units per g of sall
(cfu g'1) that calculated using the equation of
James (1978).

No.of colonies x dilution factor

cfu
Cotony forming uni (L% sit) =
olony forming uni g sot Volume of inoculum

The data were analysed statistically by the
analysis of variance as suggested by Goon et al.
[12].

3. RESULTS AND DISCUSSION

3.1 Effect on Yield Parameter and Fruit
Yield

Perusal of pooled data from Table 1 revealed
that mulches in conservation agriculture
significantly increased the no of flower/ panicle
(4460.4), fruit set (63.72%) and fruit retention
(0.47%), yield /plant and finally the mango yield
(20.81 t ha™") over the conventional practices (no
mulch). The fruit drop percentage was recorded
lower in case of mulch application over non
mulch but the differences were found non-
significant. No of flower/panicle as well as fruit
drop% were recorded significantly higher in
100% recommended irrigation than 75%
recommended irrigation. But fruit retention
(0.25%), fruit yield/plant (11.50 kg) were obtained
significantly higher in 75% recommended
irrigation as compared to 100% recommended
irrigation. No of flower /panicle were recorded
significantly higher in 100% recommended dose
of fertilizer over others. But fruit set % were
obtained at par with in 100 and 75%
recommended irrigation but significantly higher
as compared to 50% recommended irrigation.
100%RDF at par with 75% RDF recorded
significantly higher fruit retention %, yield/plant
and total fruit yield.
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The interaction effect of conservation practices
as mulch, irrigation, fertilizer levels presented in
Table 2. The result reveals that Interaction of
different treatments resulted to maximum fruit
yield in conservation practices as mulch with
75% recommended irrigation and 100%RDF
(23.24 ton/ha) followed by conservation practices
with 75% recommended irrigation and 75%RDF
as well as 50%RDF. But under conservation
practice as mulch, with All the fertilizer dose
recorded significant variation in total fruit yield
along with 100% recommended irrigation. In
conventional practices as unmulch, highest yield
was observed with 100% recommended irrigation
with 50% RDF (16.96 t ha™), however lowest in
75% recommended with 50% RDF. Such an
improvement in treatment is due to regulation of
moisture and nutrient availability in soil hydro-
thermal regime by conservation practices. Similar
finding were also reported by Dutta and
Majumder [13] in guava and Das et al. [14] in
litchi.

3.2 Effect on Fruit Quality

The TSS was significantly higher in conservation
(0.39°Brix) than conventional  (0.29°Brix).
However the differences in TSS were owing to
non significant due to different treatments of
irrigations as well as fertilizer doses.
However Acidity was at par with 100 and
75 percent recommended dose of fertilizer. The
variation in acidity was also found significant
with conservation practices with mulch as well as
75% recommended irrigation and recorded
highest acidity. Our results corroborate with the
results of Dutta and Majumder [13] in Guava,
Singh et al. [15] in aonla and Bhusan et al. [16] in
mango.

Table 1. Effect of conservation practices, irrigation and fertilizer dose on yield parameter, fruit
yield and qualities of mango cv. Amrapali

Treatment No of Fruitdrop Fruit set (%) Fruit Yield/ Total fruit TSS  Acidity
flower/ (%) retention plant yield (°Brix) (%)
panicle (%) (Kg) (ton/ha)

Conservation 4460.4 89.67 (9.49) 63.72(8.01) 0.47 (0.99) 13.01 20.81 244 0.39

Conventional 3344.6 96.67 (9.86) 43.88 (6.65) 0.09 (0.77) 9.38 15.14 227 0.29

CD (P=0.05) 363.2 NS 0.17 0.01 114 238 1.34 0.02

100% RI 3963.9 94.43(9.75) 52.29(7.23) 0.25(0.86) 10.89 17.55 23.36 0.33

75 % RI 3841.1 91.90 (9.60) 55.31(7.43) 0.31(0.89) 11.50 18.40 23.69 0.36

CD (P=0.05) 1101 0.14 NS 0.01 054 149 NS 0.01

100%RDF 41215 93.24 (9.68) 55.52(7.46) 0.32(0.88) 11.49 18.38 23.69 0.36

75% RDF 3919.6 92.87 (9.66) 55.74 (7.48) 0.27 (0.87) 1119 17.91 23.60 0.35

50% RDF 3666.4 93.40 (9.69) 50.14 (7.05) 0.25(0.85) 10.99 17.66 23.27 0.33

CD (P=0.05) 175.0 NS 0.11 0.01 049 0.57 NS 0.01
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Table 2. Interaction effect of conservation practices, irrigation and fertilizer dose on total fruit
yield of mango cv. Amrapali

Treatment Total fruit yield (ton/ha)
Conservation 100% RI 100%RDF 20.19
75% RDF 18.88
50% RDF 17.66
75 % RI 100%RDF 23.24
75% RDF 22.48
50% RDF 22.22
Conventional 100% RI 100%RDF 15.44
75% RDF 16.19
50% RDF 16.96
75 RI 100%RDF 14.43
75% RDF 14.08
50% RDF 13.76
CD(P=0.5) 1.13

Table 3. Effect of treatments on soil physico-chemical properties and microbial population

Treatment Soil Organic Available Available Available Soil

moisture carbon N P.05 K,0 microbial

(%) at 50-75 (%) (kg ha™) (kg ha-1) (kg ha-1)  population

cm depth (cfu g'1 soil)
Conservation  9.18 0.39 148.6 10.8 159.3 3.5x 10°
Conventional  3.34 0.34 124.1 9.4 146.6 2.7x10°
CD (P=0.05) 4.12 0.02 5.9 0.7 5.9 - )
100% RI 7.62 0.37 144.7 10.5 155.8 3.3x10°
75 % RI 4.58 0.36 127.2 10.1 151.4 3.0x10°
CD (P=0.05) 2.25 NS 4.2 0.3 3.5 -
100%RDF 415 0.38 145.2 10.7 160.7 3.3x10°
75% RDF 4.03 0.38 136.1 104 148.3 3.1x10°
50% RDF 3.97 0.36 128.3 9.7 1441 8.8 x 10°
CD (P=0.05) NS 0.01 25 0.3 2.2 -

3.3 Effect of Soil and Microbial Properties

Perusual of data on soil properties and microbial
population revealed that conservation practices
as mulches significantly increased the soil
moisture content upto 9.18% over conventional
practices as unmulched plants (3.34%) (Table 3).
High moisture retention ability in conservation
could be due to less evaporation from soil. The
water vapours that evaporate from the soil
surface further trapped in mulch material into the
upper soil surface which increases soil moisture
content in the root zone Noman Khan et al. [17].
Such an improvement in soil hydrothermal
regime with mulching was also reported on
several other tropical species such as guava cv.
L-49 [13], mango fruits cv. Himsagar [18].

The soil organic carbon per cent and soil nutrient
contents (N, P and K) were also influenced by
the application of conservation practices as
mulches and had significant higher organic
carbon (0.39%), nitrogen (1486 kg ha™),

phosphorus (10.8 kg ha'1) and potassium (159.3
kg ha”) over conventional practices treatments.
Higher available nutrient pool in the soil under
conservation practices as mulch was the result of
mineralization of organic matter. Similar result
was also obtained by Dutta and Majumder [13] in
guava. Highest soil microbial population was also
observed in conservation practices of mulch (3.6
x 10° cfu g-1 soil). Micro-organism is an
important component of soil environment [19].
There larger number is indicative of better
soil health [20] and improved nutrient availability
to plant and the fruits. Organic mulch are efficient
in improve soil physical properties, supply
organic matter, regulate temperature and water
retention, improve nutrient balance and recycling
as well as increase the biological activity
[21,22,23].

Observation on soil properties recorded that
100% recommended irrigation significantly
increased the soil moisture content over 75%
recommended irrigation. High moisture in 100%



recommended irrigation could be due to more
application of water.

The variations in soil nutrient contents (N, P and
K) were found significant by the application of
100% RI as compared to 75% RI. Highest soil
microbial population was also observed with
100% RI, which may be due to more congenial
soil environment for micro-organism and facilitate
higher available nutrient pool in the soil.

Soil moisture content did not have significant
influenced by different fertilizer levels  but
organic carbon and soil nutrient contents (N, P
and K) significantly varied by the application of
100% RDF than 50% RDF. Higher available soil
nutrient may be due to application of more
chemical fertilizer which cause early minerali-
zation of organic matter that favour high
microbial population. Highest soil microbial
population was also observed with 100% RDF
(3.3 x 10° cfu g soil).

4. CONCLUSION

The conservation practices as mulch with 75
percent recommended irrigation along with 75%
recommended dose of fertilizer gave the
significant higher mango fruit yield with in
conservation practices with maximum TSS and
acidity.
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