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Abstract

A field experiment was conducted in farmer’s field during the
kharif season (June-October, 2021) in Neively Vadapathy village,
Orathanadu Taluk, Thanjavur District of Tamilnadu for “Enhancing the
growth and yield of maize through nutrient management”. The experiment
was laid out in Randomized Block Design (RBD) with replicated thrice
with eight treatments viz., T1 - Control, T2 - 100% Recommended Dose
Fertilizer (RDF), T3 - 100% RDF + seaweed granules @ 20 kg ha-1, T4 -
100% RDF + Humic acid granules @ 20 kg ha-1, T5 - 100% RDF + seaweed
granules @ 10 kg ha-1 + Humic acid granules @ 10 kg ha-1, T6 - 75%
RDF+ seaweed granules @ 20 kg ha-1, T7 - 75% RDF + Humic acid
granules @ 20 kg ha-1 and T8 - 75% RDF + seaweed granules @ 10 kg ha-1

+ Humic acid granules @ 10 kg ha-1 . Among the different treatments,
application of 100% RDF + Seaweed granules @ 10 kg ha-1 + Humic acid
granules @ 10 kg ha-1 (T5)

 recorded the higher growth and yield attributes
of maize viz., plant height (217.32 cm), leaf area index (5.68), dry matter
production (14573 kg ha-1), crop growth rate(14.05 g m-2 day-1), grain
yield (6594 kg ha-1) and stover yield (10550 kg ha-1). The control (T1)
recorded the lowest values of growth attributes, grain and stover yield
of maize.
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Maize (Zea mays L.) is the third
important cereal crop next to rice and wheat
in the World. Since the crop has very high
genetic yield potential, it is called as the
“Queen of cereals”. Besides being a potential
source of food for human being, it is used for

feeding cattle, poultry and industries for the
production of starch, syrup, alcohol, acetic acid,
lactic acid etc. It is an efficient converter of
solar energy into dry matter. Maize occupies
an important place in Indian economy as like
rice, wheat and millets. In the World, it is
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cultivated over an area of 203.89 million
hectares with production and productivity of
1210.45 million tonnes and 5.94 t ha -1

respectively. In India, it occupies an area of
9.9 million hectares and production of 32.50
million tonnes with a productivity of 3.28 t ha-1

in 2021-2022 (USDA)12. In Tamil Nadu, it is
grown over an area of 0.33 million hectares
with production and productivity of 2.61 million
tonnes and 7.83 t ha-1.

Most of the crops respond quickly to
chemical fertilizers and give higher yield and
maize is more responsive. In order to obtain
higher crop productivity, management of
nutrient through application of organic manure
and inorganic fertilizers). But continuous
application of chemical fertilizers alone in
intensive cropping system is leading to
imbalance of nutrients in soil which has an
adverse effect on soil health and also on crop
yields. Therefore, suitable combination of
chemical fertilizer and organic manure need
to be developed for particular cropping system
and soil. Since organic manures not only
improve the soil physical, chemical and
biological properties but also improves water
holding capacity of the soil. Crop plants
removed varying amounts of different nutrients
from soil and to compensate the loss from the
soil, organic amendments rich in nutrients must
be added. Granulated organic manures will
absorb the moisture slowly and it results in slow
release of nutrients thus results in increased
nutrient efficiency. Seaweeds or micro algae
are aquatic plants belonging to the plant
kingdom Thallophyta. It has been proven as a
source of antioxidants, plant growth hormone,
osmoprotectants, mineral nutrient and many
other organic compounds including novel

bioactive molecules. Now-a-days, the forms
of application of seaweeds as fertilizer include
foliar spray, granules, powder and manure4.
Seaweed also improves the level of soil
nutrients like N, P and K and other minerals
necessary for plant growth. Humic acid
granules are the newly developing natural
product rich in nutrients which is synthesized
by the combustion of water, coal and organic
matters. As a plant bio stimulant, humic acid
increases photosynthesis, reduces transpiration,
stimulates root and shoot growth, and enhances
stress resistance of plants. Humic acid is useful
in soil and crop management techniques,
leading to improved productivity.

The field experiment was conducted
in the farmer’s field located in Neively Vadapathy
village, Orathanadu Taluk, Thanjavur District
of Tamilnadu during June – October 2021 for
“Enhancing the growth and yield of maize
through nutrient management”. The experi-
mental field was geographically located at
10.44º N latitude and 79.14º E longitude at an
altitude of ±36 meters above mean sea level.
The weather of Neively Vadapathi village is
the moderately hot weather condition. The
weekly mean maximum temperature ranged
from 32.3ºC to 36.9ºC with a mean of  34.2ºC
and the weekly minimum mean temperature
ranged from 20.4ºC to 26.4ºC with a mean of
23.2ºC. The relative humidity ranged from 40
to 78 percent with a mean of 61.3 per cent.
The total rainfall received during the cropping
period is 76.6 mm. The texture of the experi-
mental field soil was sandy clay loam with
neutral pH and low, high and high in available
nitrogen, phosphorus and potassium respectively.
The hybrid maize Syngenta NK 6240 was
chosen for the study.



(33)

The experiment was laid out in
Randomized Block Design (RBD) with three
replications and eight treatments.  The
treatment schedule were as follows : T1 -
Control, T2 - 100% Recommended Dose
Fertilizer (RDF), T3 - 100% RDF + seaweed
granules @ 20 kg ha-1, T4 - 100% RDF + humic
acid granules @ 20 kg ha-1, T5 - 100% RDF +
seaweed granules @ 10 kg ha-1 + humic acid
granules @ 10 kg ha -1, T6 - 75% RDF+
seaweed granules @ 20 kg ha-1, T7 - 75% RDF
+ humic acid granules @ 20 kg ha-1 and T8 -
75% RDF + seaweed granules @ 10 kg ha-1

+ humic acid granules @ 10 kg ha-1. The seeds
were dibbled at the rate of 20  kg ha-1 with the
spacing of 60 × 25 cm. Application of granular
fertilizers viz., seaweed extract and humic acid
granules were supplied as Sagarika z++
granules and Huminol – G granules, respectively.
As per the treatment schedule, Seaweed
granules are applied with mixture of 50 kg sand
at 10, 30 DAS. Humic acid granules are
applied with mixture of 50 kg sand at basally.
One hoeing and weeding was given on 20
DAS. Observations on growth attributes were
taken on periodical intervals during the cropping
period.

Growth attributes :

All the growth attr ibutes were
significantly influenced by the soil application
of organic granules in maize crop. A close
examination of data indicated that maximum
values of plant height (217.32 cm), leaf area
index (5.68), dry matter production (14573 kg
ha-1) and crop growth rate (10.15 g m-2 day-1)
in maize recorded in application of 100% RDF
along with seaweed granules @ 10 kg and
Humic acid granules @ 10 kg significantly

influenced the growth attributes of maize. The
increase in plant height might have been the
result of macronutrients found in NPK fertilizer
and N-containing plant growth regulators
(auxins and cytokinins) within the seaweed
extract that were absorbed by the plants5.
Combination of humic acid and seaweed
extract helps maintain the nutritional balances
of maize by increasing soil nutrient availability,
which further leads to improved leaf surface
area. These are similar with findings of
Merwad7. Dry matter production in maize
depends on the plant height, leaf area index
and number of plants m-2. The increased in
crop dry matter production is might be due to
plant hormones, plant growth regulators like
auxin, gibberellins, cytokinin, macro and
microelements in the seaweed extract, which
elicit the strong physiological response. This
was in conformity with the findings of Deepana
et al.3. Application of NPK fertilizers along
with organic granules enhanced the plant
growth and increased crop growth rate might
be exhibited due to higher photosynthetic
efficiency in leaves and produced maximum
maize crop growth rate. These are similar with
findings of Sowmya et al.9.

Grain and stover yield :

The results of the field study on maize
crop revealed that the grain and stover yield
was significantly influenced by the application
of recommended NPK along with organic
granules. Among the different treatments,
application of 100% RDF + Seaweed granules
@ 10 kg ha-1 + Humic acid granules @ 10 kg
ha-1 (T5) recorded the maximum value of grain
(6594 kg ha-1) and stover yield (10550 kg ha-1).
The yield potential of maize is mainly governed
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by the growth and yield components. The
positive and significant improvement in LAI
and DMP noticed at different stages, increased
yield attributes and nutrient uptake would have
resulted in enhanced cob length, cob diameter,
number of rows cob-1, number of grains row-1,
number of grains cob-1 and thus more grain
yield. The findings are in line with findings of
Sunitha and Reddy10. Combining humic acid
with seaweed extract was more effective at
increasing maize yield when applied with
inorganic fertilizer. The humic acid, seaweed
extract and inorganic fertilizer create a sink
for nutrients by promoting the formation of new

tissue in maize plants and enhancing
photosynthesis and protein synthesis. This is
in accordance with the result of Mahmood et
al.6. The increase in stover yield might be due
to Seaweed extracts probably encourage
flowering by initiating robust plant growth.
Yield increases in seaweed-treated plants are
thought to be associated with the hormonal
substances present in the extracts, especially
cytokinins. This was in conformity with the
findings of Sanodiya et al.8. Increment values
of growth attributes of maize with humic acid
amended treatment directly increase the
stover yield. This was in conformity with the

  Table-1. Effect of integrated nutrient management on growth attributes of maize
Plant Leaf area Dry matter Crop

height index production growth rate Grain Stover

                     Treatments (cm)(At (60 DAS) (kg ha-1) (g m-2day-1) yield Yield

harvest) (At harvest)  (60 DAS (kg ha-1) (kg ha-1)

–Harvest)

T1 - Control 118.10 3.65 6608 4.28 2240 5270

T2 - 100% Recommended Dose of Fertilizer 195.65 5.19 13228 9.18 5962 9600

T3 - 100% RDF + Seaweed granules @
200.24 5.32 13541 9.42 6120 9780

20 kg ha-1

T4 - 100% RDF + Humic acid granules @
198.22 5.25 13462 9.36 6080 9758

20 kg ha-1

T5 - 100% RDF Seaweed granules @ 10 kg
217.32 5.68 14573 10.15 6594 10550

ha-1 + Humic acid granules @ 10 kg ha-1

T6 - 75% RDF+ Seaweed granules
176.42 4.79 11875 8.11 5280 8690

@ 20 kg ha-1

T7 - 75% RDF + Humic acid granules
172.53 4.71 11477 7.91 5112 8468

@ 20 kg ha-1

T8- 75% RDF + Seaweed granules @10 kg
179.16 4.85 12179 8.43 5518 8912

ha-1 + Humic acid granules @ 10 kg ha-1

                        SEm± 4.96 0.10 315 0.20 141 214

                   CD (p=0.05) 14.91 0.30 965 0.60 428 654
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findings of Suresh Kumar et al.11.

Productivity of maize could be improved
by NPK along with soil application of seaweed
granules and humic acid granules. It is
recommended that application of 100% RDF
+ seaweed granules @ 10 kg + humic acid
granules @ 10 kg to increased the growth and
yield of maize.
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