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Abstract: A field experiment was conducted during Kharif season of 2015-16 at the Agricultural Research Farm,
Department of Agronomy, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi, Uttar Pradesh (India),
situated under North East Plain Zone of the country. The experiment was laid out in a split plot design with 16 treatment
combinations and 3 replications. The treatment consisted of four different organic sources as a control treatment (T;- 100%
of RDN as FYM, T,-100% of RDN as Vermicompost, T5-50% of RDN as FYM + 50% Vermicompost and T,-100% of
RDN as through inorganic source) were plot wise randomly allocated to subplots. The treatments were replicated for sub plot
different type of land configuration methods (S;- Flat method, S,-Ridge and Furrow method, S3-FIRB systemand S, .BBF
method) The treatment combination (i.e. 16) replicated thrice when allocated randomly. The results indicated that treatment,
T3-50% of RDN as FYM+50% Vermicompost among nutrient management and S,;-BBF method of crop establishment

among the land configuration recorded significantly higher yield attributes, yield, and quality parameter of maize.
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INTRODUCTION

Maize (Zea mays L. belongs to the family of
grasses Poaceae. It is one of the most
important emerging versatile crops having wider
adaptability and grown in tropical, subtropical and
temperate regions of the world throughout the year
mainly due to its photo-thermo-insensitive character
(Kumar and Verma, 2013). It is an important crop
worldwide with multiple uses including food, fodder
for livestock, raw material for manufacture many
industrial products and bio-energy.

The yield potential of maize is high hence this is also
known as ‘Queen of cereals’ or ‘Miracle crop’. The
maize grain contains about 3.6% protein, 4% oil and
70% carbohydrate. The value of this crop is more as
this crop is useful for grain and fodder. In India,
maize is the 3" important food crop after rice and
wheat. Across the world, it is cultivated in 197.65-
million-hectare (mha) area with total production and
productivity of 1186.86 million tons (mt) and 6.0
metric tons ha™, respectively. In India it occupied an
area of 9.0 m ha with production of 27.50 m t and the
productivity of 3.06 metric tons ha™, which is less
than half of the world productivity (USDA, 2020).
The productivity of any crop is the complex
phenomenon and governed by number of factors viz.,
use of improved genotypes, types of soil, appropriate
time and method of sowing and judicious use of
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water as well as nutrients and other management
practices. However,  appropriate  agronomic
management  practices  like  suitable  land
configuration, site specific nutrients management and
regulated water usage are the most critical factors for
realizing desired yield potential with higher resource
use efficiency (Deshmukh et al., 2016).

Land configuration is a useful technology for in situ
moisture conservation. Practice of making ridges by
opening furrow may have an advantage in
conservation of more rain water on the bed which
improves soil moisture content (Karunadevi et al.,
2007). BBF method of planting might have helped in
situ moisture conservation and removed excess water
through furrows. This might have improved root
growth and nutrient access to the crop and thus
increased yield and yield attributes. The translocation
of photosynthates from source to sink was observed
with BBF method of planting and was evidenced by
higher harvest index (34.4 %) than other methods
(Srivatsava and  Jangawad, 1998). Land
configurations are important for better growth and
development of any crop and decides the
effectiveness of the crop management practices,
regarding application of nutrient, irrigation water,
weed management, etc. Manure has an important role
as it increases the maize yield. Nitrogen is an
essential element and important determinant of plant
growth and development. Nitrogen is a component of
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protein and nucleic acids and when N is sub-optimal,
growth is reduced. It’s availability in adequate
amount during the crop growing season is necessary
for optimum maize growth and yield (Mukhtar et al.,
2011). In a study nutrient management practice,
conjoint application of FYM 6tha™+VC 2tha*
produced significantly taller plants, higher DMA,
cob length, cob girth and weigh than the control
treatment (Babu et al., 2020). The supply of nitrogen
through organic sources like FYM, compost,
Vermicompost etc save the initial input cast of
farmers due to timely availability. It also promotes
maximum resources use efficiency of agricultural
and allied sectors residue by using themin it. Uses of
organic manures highly suited to environmental
impact as well as promote organic based food which
is more worldwide demand.

MATERIALS AND METHODS

The experiment was conducted during Kharif season
of 2015-2016 at the Agricultural Research Farm,
Department of Agronomy, Institute of Agricultural
Sciences, Banaras Hindu University, Varanasi, Uttar
Pradesh (India), Alluvial plain at 25°18’ North
latitudes, 83°03” East longitude and at an altitude of
80.71 meters above the mean sea level. The crop is
grown in Semi-arid to sub humid climate having
sandy clay loam soil with pH 7.42 and Electrical
conductivity (dSm™ at 25°C) 0.26. The experiment is
layout in a split plot design with a plot size of 3.6 by
2 m in the four different organic source control
treatments T;-100% of RDN as FYM; T,-100% of
RDN as Vermicompost; T3-FYM +50%
Vermicompost and T;-100% of RDN as through
inorganic sources were plot wise randomly allocated
to subplots. The treatments were replicated for sub
plot different type of land configuration methods. S;-
Flat method, S,-Ridge and Furrow method, S3-FIRB
system and S,-BBF method, treatment combination
(16) replicated thrice were allocated randomly. Seeds
were sown by opening furrow at 60 cm normal row
spacing while, plant to plant spacing was 20 cm.
Seeds were sown at the depth of 3-4 cmwith the seed
rate of 20 kg ha™. To meet the fertilizer requirement
of 135 kg N ha™, 60 kg P,Osha™ and 30 kg K,0 ha,
was supplied through urea (46 N), Di-ammonium
phosphate (18.0%N, 46% P,0s) and murate of potash
(60 % K,0).Nitrogen was applied in 2 split doses i.e.
first Y2 dose of N, full dose of phosphorous and
potassium was given at the time of sowing and
remaining %2 dose of N at 30 days after sowing.
During data collection five plants were selected
randomly and marked from each net plot, cobs were
separated from the selected plants for recording
number of cobs, cobs weight, number of grains, grain
yield plant™ and remaining plant part were cut down
from the base above ground, dried it and straw yield
plant™® was recorded. The plot wise grain and straw
yield was recorded and converted in g ha™.

Crop husbandry:

Maize Hybrid MRM 3777 is released from research
and development of Mahyco Pvt. Ltd. Crop maturity
period for grain purpose is 120 DAS, whereas for
grain yield it is 95-120 DAS. This variety has yield
potential 0f 55-60 q ha™ grain yields.

Statistical analysis and interpretation of data:
Data were subjected to analysis by using Fisher’s
method of analysis of variance (ANOVA) of a split-
plot design and interpreted as outlined by Gomez
and Gomez (1984). The levels of significance used
in ‘F’ and ‘t’ test was p= 0.05. Critical difference
values were calculated where F test was found
significant.

RESULTS AND DISCUSSION

Yield attributes and yield:

Yield attributes at harvest, especially average girth of
cob (cm), number of cob plant™, average number of
grain cob™, shelling percentage (%) and test weight
(gm) of maize at harvest were significantly
influenced by Iland configuration and nutrient
management (Table 1.)Nutrient management with
T3-50% of RDN as FYM+50% Vermicompost
registered significantly higher yield attributes viz.,
average girth of cob (11.98 cm), number of cob plant”
1(77.86), average number of grain cob™(413.41),
shelling percentage (7206 %) and test weight
(238.85 gm) as compare to other treatment. The data
revealed that sowing of crop with Broad-bed and
furrow (BBF) method recorded highest average girth
of cob (10.68 cm), number of cob plant™(70.37),
average number of grain cob™(398.37), shelling
percentage (68.04 %) and test weight (233.50 gm)
over flat method but was at par with FIRB system.
The results are in close conformity with the findings
of Mandal et al. (2013).

The yield attributes and yield of maize viz., grain
weight cob™ (gm), grain yield (gt ha™), stover yield
(qt ha) and harvest index (%) at harvest were
significantly influenced by land configuration and
nutrient ~ management  (Table 2)  Nutrient
management with T3-50% of RDN as FYM+50%
Vermicompost registered significantly higher yield
attributes viz., grain weight cob™ (89.40 gm), grain
yield (42.66 gt ha™) and stover yield (58.75 gt ha™)
whereas, harvest index recorded maximum (43.04 %)
with T;-100% of RDN as FYM at harvest over rest
of the treatment. Similar results are reported by
Sigaye et al. (2020). Among the land configuration
method, crop sowing with Broad-bed and furrow
(BBF) method reported maximum grain weight cob™
(8358 gm), grain yield (40.92 qt ha™) and stover
yield (54.84 qt hal) whereas, maximum harvest
index (43.19 %) with T;-100% of RDN as FYM at
harvest over rest of the treatment. The results are in
close conformity with the findings of Jnanesha et al.
(2016); Gopal KrishnaRao et al. (1975) and Koraddi
et al. (1993).
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Yield attributes of quality parameter at harvest,
especially protein content in grain (%), protein yield
(kg ha™) and oil content in grain (%) in maize were
significantly influenced by land configuration and
nutrient ~ management  (Table 3.  Nutrient
management with T3-50% of RDN as FYM+50%
Vermicompost recorded significantly higher yield
quality viz. protein content in grain (12.62 %),
protein yield (545.77 kg ha™) and oil content in grain
(6.71 %) in maize over other treatment. Crop sowing
with Broad-bed and furrow (BBF) method recorded
maximum yield quality viz., protein content in grain
(11.53 %), protein yield (479.89 kg ha™) and oil
content in grain (530 %) in maize over other
treatment.

Economics:

Nutrient management and land configuration had
influenced the economics of maize (Table 4.)
Minimum cast of cultivation ( 36997 h™) was
recorded with nutrient management T,-100% of
RDN as Vermicompost whereas, higher gross returns
@ 129192 hal), net returns (¥ 91191 ha™) and
benefit: cost ratio (2.40) with T5-50% of RDN as
FYM+50% Vermicompost over other treatment.
Among the land configuration method, crop sowing
with  S;-flat method reported lowest cost of
cultivation (¥ 36621 h) whereas, maximum gross
returns (¥ 125330 hal), net returns (X 87901 ha™)
and benefit: cost ratio (2.35) with T3-50% of RDN as
FYM+50% Vermicompost over other treatment.

Table 1. Effect of different organic sources and land configurations method on yield attributes, average girth of
cob (cm), number of cob plant™ average number of grain cob™, shelling percentage (%) and test weight (gm) of

maize at harvest.

Treatments Average Number of Average Shelling Test weight
Girth of cob cob plant? number of Percentage (gm)
(cm) grain cob? (%)

Organicsource

Ty 100% of RDN as FYM 9.62 71.18 392.70 65.13 228.81

T, 100% of RDN as VC 10.56 71.18 402.37 68.07 233.37

Ta 50% of RDN as 11.98 77.86 41341 72.06 238.85

FYM+50% VC

Ts 100% of RDN Through 8.50 58.44 377.29 61.50 224.06

inorganic sources

SEm+ 0.28 112 1.58 0.61 1.22

CD (P=0.05) 0.98 3.87 5.46 211 4.23

Land configurations method

S Flat method 9.70 66.17 393.77 65.40 229.66

So. Ridge and furrow 10.00 67.32 395.99 65.97 230.74

method

Sa FIRB system 10.28 69.23 397.64 67.36 231.18

Sy BBF method 10.68 70.37 398.37 68.04 233.50

SEm+ 0.55 1.56 1.88 1.09 1.66

CD (P=0.05) 1.60 454 5.50 3.17 4.86

Table 2. Effect of different organic sources and land configurations method on yield attributes and yield grain

weight cob™ (gm), grain yield (gt ha™), stover yield (gt ha™) and harvest index (%) of maize at harvest.

Treatments Grain weight Grain yield Stoweryield Harvest Index
cob (gt hal) (gt ha) (%)
(gm)

Organicsource

Ty 100% of RDN as FYM 78.56 38.81 51.19 43.04

Ty 100% of RDN as VC 84.15 40.18 54.28 42.42

Ts. 50% of RDN as 89.40 42.66 58.75 42.04

FYM+50% VC

Ty 100% of RDN Through 74.33 37.42 46.76 4457

inorganic sources

SEm + 0.98 1.15 121 0.44

CD (P=0.05) 3.40 3.96 4.19 1.53

Land configurations method

Si. Flat method 79.77 38.53 50.76 43.19

Sy Ridge and furrow method 80.78 39.28 52.03 43.04
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Ss. FIRB system 82.29 40.34 53.36 43.12
Sy BBF method 83.58 40.92 54.84 42.73
SEm 1.83 2.00 2.35 121
CD (P=0.05) 5.35 5.84 6.85 3.53

Table 3. Effect of different organic sources and land configurations method on protein content in grain (%),
protein yield (kg ha™) and oil content in grain (%) in maize.

Treatment Protein content in Protein yield Oil content in
grain (%) (kg ha) grain (%)
Organic source
T. 100% of RDN as FYM 10.86 430.29 458
T, 100% of RDN as VC 11.54 455.74 5.56
Ts. 50% of RDN as FYM +50% VC 12.62 545.77 6.71
T, 100% of RDN Through inorganic 10.29 394.29 3.56
sources
SEm £ 0.46 3.52 0.35
CD (P=0.05) 1.60 12.20 1.19
Land configurations method
S.. Flat method 11.20 438.70 4.82
S,. Ridge and furrow method 11.26 445,13 5.09
Ss. FIRB system 11.32 462.37 5.19
S BBF method 11.53 479.89 5.30
SEm+ 0.90 27.44 0.66
CD (P=0.05) 2.64 80.08 1.92

Table 4. Effect of different organic sources and land configurations method on cost of cultivation (Rs. ha™),

grass returns (Rs. ha®), net returns (Rs. ha™) and benefit cast ratio of maize.

Treatments Cost of Grass returns (% Net returns Benefit: Cast
cultivation (% ha™) R ha')) ratio
ha)
Organicsource
Ty 100% of RDN as FYM 37371 120736 83365 2.23
T, 100% of RDN as VC 36997 123787 86790 2.35
Ts. 50% of RDN as FYM +50% 38001 129192 91191 2.40
VC
Ty 100% of RDN Through 37625 117521 79896 2.12
inorganic sources
SEm =z NS NS NS NS
CD (P=0.05) NS NS NS NS
Land configurations method
S Flat method 36621 116274 79653 2.18
S,. Ridge and furrow method 37119 121766 84647 2.28
Ss. FIRB system 37601 124013 86412 2.30
Sy BBF method 37429 125330 87901 2.35
SEm = NS NS NS NS
CD (P=0.05) NS NS NS NS
CONCLUSION recorded significantly higher grain yield, Stover

All above the research finding result can be
concluded that nutrient management with 50% of
RDN as FYM+50% Vermicompost along with
sowing of crop in broad bed and furrow method

yield, Quality parameter and Net return of maize
compared to rest of the treatments which was
possible and recommended to farmers of eastern
Uttar Pradesh.



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 17(3)

REFERENCES

Babu, S., Singh, R., Avasthe, RK, Yadav, G.S.,
Das, A, Singh, V.K, Mohapatra, KP., Rathore,
S.S., Chandra, P. and Kumar, A. (2020). Impact of
land configuration and organic nutrient management
on productivity, quality and soil properties under
baby corn in Eastern Himalayas. Sci Rep 10: 16129.

Google Scholar
Deshmukh, S.P., Jayesh, V. and Patel, AM.
(2016). A short review of land configuration to
improve the plant growth, development and yield of
cereals. Int. J. |Interdisciplinary Res. and
Innovations,4(3): 1-4.

Google Scholar
Gomez, KA. and Gomez, A.A. (1984). Statistical
procedures for agricultural research. A Willey- Inter
Sci. Publication. John Willey & Sons, New York.

Google Scholar
Jnanesha, A.C., Alagundagi, S.C., Mansur, C.P.
and Kumar, A. (2016). Effect of Broad Bed and
Furrow and Integrated Nutrient Management
Practices on Growth and Yield of Maize. An
International Quarterly Journal of Environmental
Sciences, 9: 1017-1021.

Google Scholar
Karunadevi, G., Idapuganti Mankar, P.S.,
Khawale, V.S., Datey, C.P. and Gaidhane, S.N.
(2007). Effect of land configuration and weed
biomass addition on growth and yield of semi-rabi
pigeonpea. Journal of Soils and Crops, 17(1): 114-
116.

Google Scholar
Kumar and Verma, N. (2013). Integrated nutrient

management in winter maize (Zea mays L.) sown at
different dates. Journal of Plant Breeding and Crop
Science, 3(8): 161167.

Google Scholar
Mandal, K.G., Saha, KP., Ghosh, P.K, Hati,
KM, Bandyopadhyay, KK. (2013). Bioenergy
and economic analysis of soybean-based crop
production systems in central India. Biomass and
Bioenergy. 23:337-345.

Google Scholar
Mukhtar, T., Arif, M., Hussain, S., Tarig, M. and
Mehmood, K. (2011). Effect of different rates of
nitrogen and phosphorus fertilizers on growth and
yield of maize. Journal of Agriculture
Research,49(3): 333-339.

Google Scholar
Sigaye, M.H,, Nigussei, A., Lulie, B., Mekuria, R.
and Kebede, K. (2020). Effects of Organic and
Inorganic Fertilizers on Soil Properties, Yield and
Yield Components of Maize (Zea mays L.) Grown
on an Andisols at Hawassa Zuria, Ethiopia. Advances
in Applied Science Research,11(4):9.

Google Scholar
Srivatsava, KK. and Jangawad, L.S. (1998).
Water balance and erosion rates of Vertisols
watersheds under different management. Indian
Journal of Dryland Agriculture Research and
Development, 3: 137-144.

Google Scholar


https://scholar.google.com/scholar?q=Babu+S,+Singh+R,+Avasthe+RK+et+al.+(2020).+Impact+of+land+configuration+and+organic+nutrient+management+on+productivity,+quality+and+soil+properties+under+baby+corn+in+Eastern+Himalayas.+Sci+Rep+10:+16129.+&hl=en&as_sdt
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deshmukh+SP%2C+Jayesh+V+and+Patel+AM+%282016%29.+A+short+review+of+land+configuration+to+improve+the+plant+growth%2C+development+and+yield+of+cereals.+Int.+J.+Interdisciplinary+Res.+and+Innovations4%252
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gomez+KA+and+Gomez+AA+%281984%29.+Statistical+procedures+for+agricultural+research.+A+Willey-+Inter+Sci.+Publication.+John+Willey+%26+Sons%2C+New+York.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jnanesha+AC%2C+Alagundagi+SC%2C+Mansur+CP+and+Kumar+A+%282016%29.+Effect+of+Broad+Bed+and+Furrow+and+Integrated+Nutrient+Management+Practices+on+Growth+and+Yield+of+Maize.+An+International+Quarterly+J
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Karunadevi+G%2C+Idapuganti+Mankar+PS%2C+Khawale+VS%2C+Datey+CP+and+Gaidhane+SN+%282007%29.+Effect+of+land+configuration+and+weed+biomass+addition+on+growth+and+yield+of+semi-rabi+pigeonpea.+Journal+of
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kumar+and+Verma+N+%282013%29.+Integrated+nutrient+management+in+winter+maize+%28Zea+mays+L.%29+sown+at+different+dates.+Journal+of+Plant+Breeding+and+Crop+Science3%288%29%3A+161167.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mandal+KG%2C+Saha+KP%2C+Ghosh+PK%2C+Hati+KM%2C+Bandyopadhyay+KK+%282013%29.+Bioenergy+and+economic+analysis+of+soybean-based+crop+production+systems+in+central+India.+Biomass+and+Bioenergy.+23%3A337-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mukhtar+T%2C+Arif+M%2C+Hussain+S%2C+Tariq+M+and+Mehmood+K+%282011%29.+Effect+of+different+rates+of+nitrogen+and+phosphorus+fertilizers+on+growth+and+yield+of+maize.Journal+of+Agriculture+Research49%28
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Sigaye+MH%2C+Nigussei+A%2C+Lulie+B%2C+Mekuria+R+and+Kebede+K+%282020%29.+Effects+of+Organic+and+Inorganic+Fertilizers+on+Soil+Properties%2C+Yield+and+Yield+Components+of+Maize+%28Zea+mays+L.%29+Grown
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Srivatsava+KK+and+Jangawad+LS+%281998%29.+Water+balance+and+erosion+rates+of+Vertisols+watersheds+under+different+management.+Indian+Journal+of+Dryland+Agriculture+Research+and+Development%2C+3%3A+137

134 RAVI KUMAR A.,, RAM NARAYAN MEENA AND BRIJESH KUMAR CHAUDHARY



