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ABSTRACT

A field experiment was conducted at Instructional-cum-Research (ICR) farm, Assam
Agricultural University, Jorhat during 2016. The experiment was laid out in split-plot
design with three replications. The treatments consisted of three different tillage practices
in main plots viz., minimum tillage (T,), zero tillage with non-selective herbicide
(Glyphosate) (T,) and conventional tillage (Ts) along with sources of nutrient -
recommended doses of fertilizer (F;) 60:20:40 N:P,Os5:K,O kg/ha, 50% N replacement
through Vermicompost + 50% RDF of N and full RDF of P,0s and K,O (F,) and 50% N
replacement through Enriched compost + 50% RDF of N and full RDF of P,0s and K,O
(F3) in sub plots. The results of the experiment revealed that growth characters of rice were
significantly influenced by different tillage treatments. Conventional tillage recorded
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to growth and yield attributing characters of rice. The grain yield (38.26g/ha) as well as
straw yield (66.66q/ha) obtained in this treatment were significantly higher than other
treatments.

Introduction

Rice 1s the main cereal crop in Assam’s
agriculture as it is the main diet of people of
the state. Assam is traditionally a rice
growing area. Rice plays a pivotal role in the
socio-cultural life of the people of the state.
The crop is grown in a diverse situation in
Assam. Direct seeding methods have several
advantages over transplanting. In addition to
higher economic returns, direct seeded rice
crops are faster and easier to plant, less labour
intensive and consume less water (Bhushan et
al., 2007) are conducive to mechanisation
(Khade et al., 1993), generally flower earlier
leading to shorter crop duration (Farooq et al.,

2006a, b) and mature 7-10 days earlier and
have less methane emissions (Pandey and
Velasco, 1999) than transplanted rice.
Typically, direct seeded rice is established
earlier than transplanted rice without growth
delays from transplant injury; which hastens
physiological maturity  and reduces
vulnerability to late-season drought (Tuong et
al., 2000).

The labour scarcity is being felt as a major
impediment in agriculture. Hence direct
seeded rice crop can be grown to solve the
problem of labour scarcity.
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Tillage systems influences physical, chemical
and biological properties of soil and have a
major impact on soil productivity and
sustainability. Appropriate tillage practices
avoids the degradation of soil properties but
maintains crop yields as well as ecosystem
stability. Tillage operations improve the
physical condition by manipulating and
pulverization of the soil which provides
suitable environment to the crop for proper
growth and development.

Integrated nutrient management is the
combined application of chemical fertilizers
along with organic materials for sustaining
the desired crop productivity through
optimization of benefits from all possible
sources of plant nutrients in an integrated
manner. It is ecologically, socially and
economically viable and environmental
friendly.

Materials and Methods

The experiment was carried out during kharif
season of 2016 in the Instructional-cum
Research (ICR) Farm of Assam Agricultural
University, Jorhat. A well-drained medium
land was selected for carrying out the
experiment. The soil was sandy loam in
texture, acidic in reaction. The climate of
Jorhat, as a whole is sub- tropical humid with
hot summer and cold winter. The experiment
was laid out in split plot design with three
replications. The experiment included the
possible combinations of 3 tillage practices
viz., Minimum tillage, Zero tillage with non-
selective  herbicide  (Glyphosate) and
Conventional tillage in the main plots and
source of nutrients viz., recommended doses
of fertilizer (RDF), 50% N replacement
through Vermicompost + 50% RDF of N and
full RDF of P,Os and K,O and 50% N
replacement through Enriched compost +
50% RDF of N and full RDF of P,Os and
K0 in the sub plots. Rice variety TTB-404 at

the seed rate of 75kg/ha were dry seeded on
23 May, 2016 in the research plots. The
sowing was done manually by placing the
seeds at 4-5cm depth in the furrows opened at
20cm apart. The seeds were covered with a
thin layer of soil and pressed firmly.
Recommended doses of fertilizer 60:20:40 as
N: P,Os: K0 in kg/ha were applied in the
form of Urea, SSP and MOP, respectively to
the rice crop as per treatment. Vermicompost
and Enriched compost were applied in the
respective treatments. Required quantities of
Nitrogen, Phosphorus and potassium through
Urea (46% N), Single Super Phosphate (16%
P,0s) and Muriate of Potash (60% K,0) were
applied as basal application in combination
with Vermicompost and Enriched compost.
For RDF, Nitrogen was applied in 3 split
doses i.e., %> of N was applied in final land
preparation, Y2 at active tillering stage and
remaining ¥ at panicle initiation stage. All the
phosphatic and potassic fertilizers were
applied well ahead of sowing. The crop was
harvested at maturity on 20 Oct, 2016.
Harvesting of crop was done manually with
sickle.

Results and Discussion
Growth attributes

Plant height, plant population/m? and dry
matter accumulation (g/m?) of rice was
significantly influenced by different tillage
practices (Table 1). Rice grown in
conventional tillage recorded the highest
value in above characters which was
statistically at par with minimum tillage and
significant to zero tillage. This is due to
tillage operations improve the physical
condition by manipulating and pulverization
the soil, which not only provides suitable
environment to the germinating seeds and
emerging seedlings, but also supplies free
oxygen and availability of soil moisture and
essential nutrients to plants and ultimately
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improve the above growth characters. These
results are in close conformity with the

findings of Arora et al., (1991).

Different tillage practices

significantly

affected the weed population/m?. The highest
weed population was found in zero tillage
treatment which was significant to minimum

tillage and conventional tillage. In zero
tillage, weed seeds remain in the upper layer
and immediately contribute to infestation.
Similar results are reported by Arshad et al.,
(1995). In sources of nutrient plant height,
plant population/m*> and dry matter
accumulation (g/m?) showed highest value in
INM sources compared to RDF.

Table.1 Effect of tillage and sources of nutrient on growth attributes of rice

Treatments Plant height Plant Dry matter Weed
(cm) population/m? | accumulation(g/m®) | population/m?
Main plot (Tillage)
Minimum tillage 108.89 283.22 1147.19 16.01
Zero tillage with non-selective 99.70 246.67 1090.70 22.54
herbicides(glyphosate)
Conventional tillage 117.15 292.78 1204.00 11.34
S.Ed(¥) 3.30 7.92 20.10 1.61
CD (0.05) 9.48 22.59 57.31 4.59
Sub plot (sources of nutrient)
Recommended dose of fertilizer (RDF) 105.22 261.78 1104.11 16.27
50% N replacement through Vermicompost+50% 106.96 274.00 1128.33 16.91
RDF of N and full RDF of P,0O5 and K,O
50% N replacement  through  Enriched 113.56 286.89 1209.45 16.70
compost+50% RDF of N and full RDF of P,0O5 and
K,0
S.Ed(z) 2.92 14.21 36.36 1.29
CD (0.05) NS NS 80.10 NS
Interaction NS NS NS NS
NS=Non-significant
Table.2 Effect of tillage and sources of nutrient on yield attributes and yield of rice
Treatments Number of Panicle Number of filled Grain Straw
panicle/m? | length(cm) grains per panicle | yield(g/ha) | yield(g/ha)
Main plot (Tillage)
Minimum tillage 213.11 25.00 107.33 38.19 65.82
Zero tillage with non-selective herbicides (glyphosate) 203.89 23.31 97.96 25.39 49.29
Conventional tillage 220.78 26.30 114.52 42.81 71.83
S.Ed(+) 1.78 0.71 4.39 0.36 1.83
CD (0.05) 5.06 2.03 12.51 1.03 5.22
Sub plot (Sources of nutrient)
Recommended dose of fertilizer (RDF) 210.78 24.43 104.74 33.04 58.65
50% N replacement through VVermicompost+50% RDF 212.78 25.04 107.33 35.09 61.63
of N and full RDF of P,0O5 and K,O
50% N replacement through Enriched compost+50% 214.22 25.15 107.74 38.29 66.66
RDF of N and full RDF of P,0O5 and K,O
S.Ed (1) 5.49 0.89 2.70 1.40 2.18
CD(0.05) NS NS NS 3.07 4.80
Interaction NS NS NS NS NS

NS=Non-significant
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Among the INM sources, 50% N replacement
through Enriched compost +50% RDF of N
and full RDF of P,0s and KO recorded the
highest value in above characters due to
favourable soil condition, soil fertility
improvement in the presence of organic
sources that resulted in higher moisture
holding capacity and favourable uptake of
nutrients. These results are in conformity with
the findings of Zahir et al., (2007).

Yield attributing characters and yield

Yield and yield attributing characters of rice
were significantly influenced by different
tillage practices (Table 2). Conventional
tillage recorded the highest grain and straw
yield due to less number of weeds having no
or decreased weed competition and minimum
nutrient removal by weeds and thereby
increased the capacity of nutrient uptake and
enhanced the source and sink sizes which in
turn increased the yield attributes viz., number
of panicle/m?, panicle length and filled grains
per panicle. Saha and Rao (2010) also found
similar type of findings in their study.

Among the different sources of nutrient, all
the parameters related to yield attributes had
been found non-significant.

The highest grain and straw yield were
recorded with the application of 50% N
replacement through enriched compost + 50%
RDF of N and full RDF of P,0s and KO
which was significant to other sources of
nutrient.

This might be due to the fact that enriched
compost could have provided required
amount of available nutrients and improved
chemical and biological environment
resulting better growth and development in
yield attributes that ultimately had reflected in
grain and straw yield. Similar findings were
also reported earlier Bora et al., (2014).
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