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Effect of organic supplements and inorganic nutrients levels on productivity and
quality of maize in acidic soil
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ABSTRACT

The field experiment was conducted at the experimental farm of ICAR-Indian Agricultural Research Institute,
Assam to evaluate the effect of organic supplements and inorganic nutrients levels on growth, productivity and
quality of maize in acidic soil of upper Assam during kharif season of 2023. The experiment was laid out in split
plot design with three replications and consists three organic supplements (Control, FYM @ 10 t/ha and
Vermicompost @ 2.5 t/ha) in main plots and four inorganic nutrients levels along with lime @ 300 kg/ha (Control,
50% RDF (NPK), 75% RDF (NPK) and 100% RDF (NPK)) in sub plots. Results indicate that among three organic
supplements, application of FYM @10 t/ha showed higher dry matter accumulation (1150.1g/m?) at 60 DAS, grain
(4.47 t/na), stover (8.18 t/ha) and biological yield (12.54 t/ha), N (1.48% and 0.89%), P (0.27% and 0.17%) and K
(0.45% and 1.56%) concentration in grain and stover, respectively and higher crude protein content (9.27%).
Among the inorganic nutrients levels, application of 100% RDF(NPK) proved best in respect to dry matter accumu-
lation (1145.1 g/m?) at 60 DAS, grain yield (4.43 t/ha), stover yield (8.17 t/ha), biological yield (12.6 t/ha) and the N
(1.53% and 0.91%), P (0.29% and 0.19%), K (0.44% and 1.56%) concentration in grain and stover, respectively

and crude protein content in grain (9.54%).
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Maize (Zea mays L.) ranks as the world’s third most
important cereal crop used as staple food for humans, feed
for animals and preparation of diverse industrial products.
Maize being a photo-insensitive crop, has better option for
adaptation in the changing climatic scenario (Sarangi ef al.,
2017). Along with rice and wheat, maize accounts for at
least 30% of the food needs in 94 developing nations (Ray
et al., 2017). In India and specifically in Assam maize is
mainly cultivated for human consumption, but there is a
rising demand for it as poultry feed and fodder
(Jamakhandi et al., 2024). In Assam, the soil and climate
conditions are favourable for growing maize. Despite this,
the area under maize cultivation and its productivity are
relatively low compared to other Indian states, with only
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about 32,000 hectares in use, an average yield of 3.25 tons/
ha, and a total production of 1,05,003 tons.

Maize significantly depletes more soil nutrients com-
pared to other cereals (Sarkar et al., 2018). Proper N man-
agement is one of the important factors to sustain higher
yield of maize (Sarangi et al., 2020). Managing plant nutri-
tion is key to regulating crop yields, but soil fertility varies
across different locations and times, from individual fields
to entire regions (Kolawole et al., 2018). Therefore, it’s
essential to develop nutrient management systems that are
balanced and tailored to specific locations, ensuring soil
health while maintaining crop productivity. Therefore, a
field experiment was conducted to evaluate the effect of
organic supplements and inorganic nutrients levels on pro-
ductivity and quality of maize.

The field experiment was conducted during Kharif
season of 2023 at the experimental farm of I[CAR-Indian
Agricultural Research Institute (IARI), Assam, India. The
soil of experimental field was sandy loam, comprising
70.5% sand, 11% silt, and 18.4% clay, with an electrical
conductivity of 0.12 dS/m, acidic in reaction with a pH of
4.84, bulk density (1.31 g/cm?), high in organic carbon
(1.18%), low available nitrogen (197.6 kg/ha) and avail-
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able phosphorus (9.26 kg/ha) and moderate in available
potassium (121.8 kg/ha). The experiment was conducted in
a split-plot design with three organic supplements (Control-
no organic supplement, FYM at 10 t/ha and vermicompost
at 2.5 t/ha) in main plot and four inorganic nutrients levels
(control, 50% RDF(NPK), 75% RDF(NPK) and 100%
RDF(NPK) along with 300 kg lime/ha with all levels) in
subplot and replicated thrice. The FYM consisted 0.5% N,
0.2% P, and 0.5% K was applied 15 days before sowing.
The vermicompost was applied just before sowing consist-
ing 1.5% N, 0.8% P, and 1.5% K. The recommended fertil-
izer dose of 60:40:40 kg/ha of N, P,O,, and K,O was ap-
plied using urea, di-ammonium phosphate (DAP), and
muriate of potash (MOP).

Maize hybrid ‘LQMH-1" was sown on August 3, 2023,
in rows spaced 60 cm apart, with a plant-to-plant distance
of 20 cm and a seed rate of 20 kg/ha. The all-other standard
agronomic practices were followed as per the recommen-
dation. Key crop parameters were recorded using estab-
lished methodologies (Rana et al., 2014). Soil nutrient lev-
els were determined through standard procedures, viz.
Subbiah and Asija (1954) for available nitrogen, Bray and
Kurtz method for available phosphorus, and Jackson
(1973) for available potassium. The collected data were
analysed statistically using analysis of variance (ANOVA)
with OPSTAT software. The standard error of the mean and
least significant difference (LSD) at a 5% significance level
were calculated for each treatment, allowing for the com-
parison of treatment means.

Dry matter accumulation: Data in Table 1 indicate that
dry matter accumulation was significantly affected at 30
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and 60 days after sowing (DAS) due to organic supple-
ments and inorganic nutrients levels. Significantly higher
dry matter accumulation (DMA) (301.1 and 1150.1 g/m?)
was obtained from the application of 10 t FYM/ha as com-
pared to control and vermicompost @ 2.5 t/ha at 60 DAS.
However, vermicompost @ 2.5 t/ha (295.2 g/m?) was at par
with FYM @10 t/ha at 30 DAS. The lowest DMA was
obtained from control at both stages. It might be due to
uniform soil moisture due to high water holding capacity of
FYM during crop growth period providing optimum con-
ditions for boosting photosynthesis and increasing plant
dry matter accumulation (Kumar et al., 2017). DMA was
also affected significantly due to inorganic nutrients levels
at 30 and 60 DAS. Application of 100% RDF recorded sig-
nificantly higher DMA (437.1 and 1145.1 g/m?) as com-
pared to 75% RDF, 50% RDF and control at both the
stages. This may be due to progressive increase in canopy
development and plant height with the increasing level of
nutrients application likely led to greater interception, ab-
sorption and utilization of radiant energy, which subse-
quently improved overall growth, photosynthesis, CGR
and RGR, LAI, and ultimately dry matter at successive
growth stages. These outcomes consistent with the findings
of Suthar et al. (2012) and Choudhary et al. (2013).

The interaction between organic supplements and inor-
ganic nutrients levels for dry matter accumulation at 60
DAS was significant (Fig 1). The highest DMA (1487.2 g/
m?) was obtained by applying 10 t FYM/ha with 100%
RDF, which was significantly higher than the other treat-
ment combinations. This combination was at par with
FYM @ 10 t/ha with 75% RDF.

Table 1. Effect of organic supplements and inorganic nutrients levels on dry-matter accumulation at 30 and 60 DAS, yields (t/ha), harvest

index (%), shelling (%), and pH of soil after crop harvest

Treatment Dry matter Grain Stover  Biological = Harvest Shelling  pH of soil
accumulation (g/m?) yield yield yield Index (%) after crop
30 DAS 60 DAS (t/ha) (t/ha) (t/ha) (%) harvest
Organic supplements (03)
Control 224.6 615.1 3.30 6.53 9.83 334 67.9 4.89
FYM @ 10 t/ha 301.1 1150.1 4.37 8.18 12.54 34.8 71.5 5.29
Vermicompost @ 2.5 t/ha 295.2 1039.4 4.19 7.90 12.08 34.6 70.8 5.20
SEm+ 5.62 22.14 0.05 0.10 0.13 0.42 0.72 0.12
CD (P=0.05) 22.04 86.91 0.21 0.40 0.50 NS 2.82 NS
Inorganic nutrients levels (04)
Control 184.1 678.9 3.33 6.57 9.90 334 68.8 5.06
50% RDF(NPK) 219.3 838.3 3.83 7.53 11.36 33.7 69.9 5.10
75% RDF(NPK) 254.1 1077.2 4.21 7.86 12.08 34.9 70.2 5.14
100% RDF(NPK) 437.1 1145.1 4.43 8.17 12.60 35.1 71.4 5.20
SEm+ 7.81 19.19 0.06 0.10 0.12 0.43 1.15 0.14
CD (P=0.05) 23.19 57.03 0.18 0.29 0.37 1.29 NS NS
Interaction NS S S S S NS NS NS
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Fig. 1. Interaction effect of organic supplements and inorganic nu-
trients levels on dry matter accumulation (g/m?) at 60 DAS

Yields: Grain, stover and biological yield were signifi-
cantly influenced by organic supplements and inorganic
nutrients levels (Table 1). The application of 10 t FYM/ha
recorded significantly highest grain (4.37 t/ha), stover (8.18
t/ha) and biological yield (12.54 t/ha) as compared to
vermicompost @ 2.5 t/haand control. However, it was at
par with vermicompost @ 2.5 t/ha. The application of 10 t
FYM/ha produced 4.29% and 32.42% more grain yield
over 2.5 t vermicompost/ha (4.19 t/ha) and control (3.3 t/
ha), respectively. This may be attributed to improved soil
moisture content, increased nutrient availability, better
nutrient uptake, sustained nutrient supply and enhanced
protection from erosion compared to the control treatment
(Ali et al., 2020). Among the inorganic nutrients levels,
100% RDF(NPK) recorded significantly highest grain yield
(4.43 t/ha), stover yield (8.17 t/ha) and biological yield
(12.60 t/ha) as compared to 75% RDF(NPK), 50%
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RDF(NPK) and control. The positive response of QPM
varieties to primary nutrient fertilization aligns closely with
the findings of Choudhary et al. (2013). Application of
lime to decrease soil acidity and reduce the harmful levels
of manganese (Mn) and aluminium (Al) is crucial for im-
proving crop yields in acidic soils (Mokidul ez al., 2021).

Harvest index (%): Harvest index (HI) was non-signifi-
cant with organic supplements while inorganic nutrients
management levels recorded significant effect on HI
(Table 1). Among organic supplements, the maximum HI
was recorded with FYM @ 10 t/ha (34.8%) followed by
vermicompost @ 2.5 t/ha(34.6%). Among inorganic nutri-
ents levels, the maximum HI recorded with 100% RDF
(NPK) (35.1%).

Shelling (%): Shelling (%) was significantly influenced
due to organic supplements while inorganic nutrients lev-
els recorded non-significant effect (Table 1). Although the
highest shelling (%) was recorded with FYM @ 10 t/hain
main plots and 100% RDF(NPK) in sub plots.

pH of soil after crop harvest: pH was not significantly
influenced by organic supplements and inorganic nutrients
management levels (Table 1). The application of 10 t FYM/
ha recorded the highest pH (5.29) as compared to
vermicompost (@ 2.5 t/haand control. Among the inorganic
nutrients management levels, 100% RDF with lime @ 300
kg/ha recorded highest pH (5.2) as compared to 75% RDF
with lime @ 300 kg/ha, 50% RDF with lime @ 300 kg/ha
and control with lime @ 300 kg/ha.

N, P, K concentration and crude protein content: Nitro-
gen, phosphorous and potassium concentration in grain and
stover was significantly influenced by organic supplements

Table 2. Effect of organic supplements and inorganic nutrients levels on N, P and K concentration in grain and stover and crude protein

content in grain (%)

Treatment N concentration P concentration K concentration Crude protein
(%) (%) (%) content in
Grain (%)
Grain Stover Grain Stover Grain Stover
Organic supplements (03)
Control 1.34 0.79 0.242 0.168 0.34 1.41 8.39
FYM @ 10 t/ha 1.48 0.89 0.271 0.176 0.45 1.51 9.27
Vermicompost @ 2.5 t/ha 1.43 0.87 0.263 0.174 0.42 1.56 8.95
SEm+ 0.05 0.02 0.005 0.003 0.01 0.02 0.31
CD (P=0.05) NS 0.06 0.022 NS 0.05 0.10 NS
Inorganic nutrients levels (04)
Control 1.32 0.78 0.231 0.158 0.37 1.40 8.23
50% RDF(NPK) 1.38 0.83 0.245 0.161 0.39 1.48 8.65
75% RDF(NPK) 1.45 0.88 0.269 0.177 0.41 1.53 9.05
100% RDF(NPK) 1.53 0.91 0.289 0.195 0.44 1.56 9.54
SEmx+ 0.04 0.03 0.007 0.004 0.01 0.04 0.27
CD (P=0.05) 0.13 0.08 0.021 0.01 0.03 0.11 0.81
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and inorganic nutrients levels (Table 2). Among organic
supplements, the application of 10 t FYM/ha recorded sig-
nificantly higher nitrogen concentration in grain (1.48%)
and stover (0.89%), higher phosphorous concentration in
grain (0.27%) and stover (0.18%), higher potassium con-
centration in grain (0.45%) and stover (1.56%) and higher
crude protein content in grain (9.27%) as compared to
vermicompost @ 2.5 t/haand control. However, it was at
par with vermicompost @ 2.5 t/ha. These findings are con-
sistent with the observations of Yadav et al. (2013), who
concluded that the application of organic manures signifi-
cantly improved N, P, and K content and uptake. Among
the inorganic nutrients levels, 100% RDF (NPK) recorded
significantly higher nitrogen concentration in grain
(1.53%) and stover (0.91%), higher phosphorous concen-
tration in grain (0.289%) and stover (0.195%), higher po-
tassium concentration in grain (0.44%) and stover (1.56%)
and higher crude protein content in grain (9.54%) as com-
pared to 75% RDF (NPK), 50% RDF (NPK) and control.
It was at par with 75% RDF (NPK). The control recorded
the significantly lowest nitrogen, phosphorous and potas-
sium concentration in grain and stover. The application of
100% RDF (NPK) resulted in 15.9% more protein content
in grain over control. The notable improvement in the nu-
tritional status of grain and stover can be attributed to the
increased availability of nutrients in the soil, along with
their enhanced extraction and translocation within the plant
system. These findings are in line with the work of Dhaka
etal. (2014).

The findings suggested that application of 10 tonne
FYM/ha and 100% RDF (NPK) could significantly en-
hance maize growth and yield in the acidic soil.
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