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ABSTRACT

A field experiment was conducted at Student Instructional Farm, ANDUA&T, Kumarganj, Ayodhya (U.P),
during the Kharif seasons of 2024-25. The experimental site is located within the Agro climatic zone of
middle gangetic plain, which is characterized by fertile soil and favourable climatic condition for direct
seeded rice. the experiment was carried out by using randomised block design(RBD) to ensure statistical
reliability and reduce the variability, include ten treatment combination with each replicated three times.
This research experiment aimed to observed the crop performance and their interaction with treatment
under the field condition. The study focused on assessing the Growth and Yield of soil properties for
optimizing the rice crop production. The results showed that the highest Microbial Biomass Carbon (162.6
ug MBC g soil), Soil Dehydrogenase activity (48.88 ug TPF g soil” day), Alkaline Phosphatase (38.45 pg
PNP released g soil h'), Total soil microbial count bacteria (13.9 cfu 106 g* soil), actinomycetes (10.9 cfu
104 g soil) and fungi (7.9 cfu 103 g soil) was observedand at harvest stage highest Plant height was
recorded at T,with (105.22cm), and maximum number of tiller per m*was recorded in T, (182), Dry matter
accumulation at harvest stage in rice was observed in T, (1127.22 gm?), highest (54.88 q ha™) was recorded,
maximum straw yield (75.26 q ha), Highest biological yield in rice (130.14) was observed.
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Introduction Since rice is India’s main crop, the production and

quality of the rice ecosystem play a major role in the

The primary food supply for almost half of the
world’s population is rice (Oryza sativa L.), which is
also our nation’s staple crop. Over 90% of the
world’s rice is produced and consumed in Asia.
About 45% of India’s total food output comes from
rice, which also helps to maintain food sufficiency.

country’s national food security system. In terms of
acreage, productivity, and consumer choice, it is one
of India’s most significant cereal food crops. India
occupies the place as second largest producer and
consumer of rice in the world. It is projected that
India would produce a record 137.825 million
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tonnes of rice in 2024. It is projected that India
would produce a record 137.825 million tonnes of
rice in 2024 (Anonymous, 2024).

A considerable decline in soil fertility and pro-
duction has been seen as a result of the overuse of
chemical fertilisers without nutrient recycling. Soil
fertility and production have decreased due to the
long-term, unbalanced use of chemical fertilisers,
particularly nitrogenous (N) fertilisers. Serious is-
sues with soil conditions were caused by the devel-
opment of secondary and micronutrient deficiencies
as well as poor physical conditions of the soil. The
carbon (C), nitrogen (N), and phosphorus (P) cycles
have been separated from one another on both a
geographical and temporal scale by current nutrient
management techniques that aim to directly feed
crops soluble inorganic elements. Serious issues
with soil conditions were caused by the develop-
ment of secondary and micronutrient deficiencies as
well as poor physical conditions of the soil. The car-
bon (C), nitrogen (N), and phosphorus (P) cycles
have been separated from one another on both a
geographical and temporal scale by current nutrient
management techniques that aim to directly feed
crops soluble inorganic elements. In addition to pro-
viding a growing substrate for plants, soil also sup-
ports animal and human activities. In order to sat-
isty the nutritional needs of plants, the soils are often
treated with chemical fertilizers, organic manures,
and composts. After green revolution, it results cul-
tivation of high yielding dwarf varieties which are
more responsive to fertilizer and irrigation. With
continuous and excess use of inorganic fertilizers the
inherent soil fertility has declined. Chemical fertiliz-
ers increase crop production initially but it degraded
soil health as well as grain quality. Even with the use
of the recommended dose of fertilizer, a negative
balance of nutrients has been recorded. (Kumar et
al., 2022) suggested that imbalance usage of fertiliz-
ers is the main factor to cause low productivity and
decline of soil fertility. Vermicompost improves the
physical, chemical, and biological characteristics of
soil, which is essential for increasing soil fertility and
health. It increases soil fertility because it is abun-
dant in vital plant nutrients that plants can easily
absorb, such as calcium, magnesium, phosphorus,
potassium, and nitrogen. Vermicompost is an or-
ganic fertilizer that improves soil fertility and plant
growth. Biofertilizers containing the microorganism
that are natural substances, in which they enhance
the soil fertility and crop productivity by promoting
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the availability of essential nutrients to plants. These
beneficial soil microbes are nitrogen-fixing bacteria,
phosphate-solubilizing bacteria, and actinomycetes
and mycorrhiza, interact with plant roots to convert
plants nutrients in the soil into useable forms that
plants can readily absorb. Such as nitrogen-fixing
bacteria like Rhizobium which transform the atmo-
spheric nitrogen into usable nitrogen compounds,
while phosphate-solubilizing microbes release
soluble phosphorus from insoluble compounds in
the soil. Soil microorganisms and earthworms ob-
tain their carbon and energy from organic materials.
In rice soils, the effectiveness of fertiliser N
utilisation varies between 18 and 40% because am-
monia volatilisation and denitrification rapidly re-
move applied inorganic N from the soil. Applying of
Vermicompost and FYM to soils increases their
physico-chemical and biological characteristics,
which in turn increases the soils capacity to hold
nutrients. The goal of the current study is to deter-
mine the effects of applying nutrients from both or-
ganic and inorganic sources on the microbiological
characteristics of direct-seeded rice as well as the
growth and yield characteristics of the soil.

Materials and Methods

A field experiment with direct seeded rice was es-
tablished at at Student Instructional Farm,
ANDUA&T, Kumarganj, Ayodhya (U.P), during the
Kharif seasons of 2024-25. The experiment was car-
ried out in a randomized block design (RBD) with
ten treatment replicated thricei.eT : Control, T, 100%
RDF, T,: 75%RDF +FYM (5 t/ha), T,: 50%RDF +FYM
(10 t/ha), T, 75%RDF + Vermicompost (2.5 t/ha), T:
50%RDF+ Vermicompost (5 t/ha), T, 75%
RDF+FYM (5 t/ha) + PSB, T,: 50%RDF+FYM (10 t/
ha) + PSB, T,: 75%RDF+Vermicompost (2.5 t/ha) +
PSB, T, 50%RDF+ Vermicompost (5 t ha-1) + PSB.
The physicochemical properties of the surface soil
(0-15 cm) were investigated before the experiment.
The sowing was completed on June 21, 2024. The
organic source was applied the day before planting
and incorporated as per treatments. Inorganic fertil-
izers were applied in accordance with the recom-
mended doses. The recommended amounts ofN,
P,O; and K,O for direct-seeded rice were 150, 60 and
40 kg ha'. Nitrogen was applied in three splits,
whereas P and K were given as basal.
Vermicompost and FYM were applied in plots ac-
cording to various treatments before the rice was
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seeded. Standard procedures were followed for
measuring growth and yield and biological yield.
The vermicompost and FYM had 1.60, 0.75 and 0.8%
and 0.5, 0.25 and 0.5% of total N, P and K content,
respectively.

Results and Discussion

Data observed on progressive plant height at the
successive stages of crop growth as influenced by
various organic and inorganic source of nutrient.
Among the treatments, T, applying 75 % RDF +
Vermicompost @2.5 t ha' + PSB recorded the high-
est Plant height (105.22 cm), followed closely by
T,,50 % RDF + Vermicompost (5 t ha') + PSB with
(102.30). In contrast, T, Control with (73.00cm).
Maximum number of tiller per m*was observed in
T,75 % RDF + Vermicompost @2.5 t ha™' + PSB is
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(379 m?), dry matter accumulation was observed
highest in treatment T9 75 % RDF + Vermicompost
@25 tha' + PSB (1127.22g m?). According to Tiwari
et al., (2020), observed the Vermicompost with FYM
was significantly improved in EC, organic carbon,
Plant height, Number of tiller in post-harvest sur-
face soils over control and fertilizers alone. Soil test
based integrated nutrient management maximizes
dry matter accumulation and yields

However the application of PSB (Phosphorus
solubilising bacteria) are beneficial microorganism
that convert insoluble form of phosphorus in the soil
into soluble forms that plants can readily absorb.
The increase in organic carbon incorporation with
vermicompost and FYM is frame to improve growth
and activities of microbes, and also due to better
root growth which ultimately resulting into higher
biomass production and crop residues (Moharana et

Table 2a. Effect of organic and inorganic sources of nutrients on Biological properties

S.  Treatments Microbial-C Dehydrogenase Alkaline
No. (ng MBC activity (ng TPF Phosphatase
g soil) g'soil day™) (ng PNP released
g soil h)
T1 Control 133.6 35.45 29.43
T2 100 % RDF 147.1 38.52 29.98
T3 75 % RDF + FYM (5 t ha') 149.2 41.98 30.44
T4 50 % RDF + FYM (10 t ha') 142.6 40.56 30.02
T5 75 % RDF + Vermicompost (2.5 t ha?) 155.6 43.12 33.42
T6 50 % RDF + Vermicompost (5 t ha™) 157.3 42.44 32.87
T7 75 % RDF + FYM (5 tha) + PSB 145.6 46.21 36.9
T8 50 % RDF + FYM (10 t ha') + PSB 1471 44.76 34.78
T9 75 % RDF + Vermicompost (2.5 t ha') + PSB 162.6 48.88 38.45
T10 50 % RDF + Vermicompost (5 t ha™) + PSB 152.3 47.23 37.36
SEm=+ 53 2.13 5.3
C.D (P=0.05) 15.3 6.34 16
Table 2 b. Effect of organic and inorganic sources of nutrients on Biological properties.
S. Treatments Bacteria Fungi Actinomycetes
No. (10°CFU g*) (10*CFU g*) (10°CFU g*)
T1  Control 6.2 55 7.2
T2 100 % RDF 6.49 5.63 7.39
T3  75% RDF + FYM (5 t ha') 7.11 5.98 7.74
T4 50 % RDF + FYM (10 t ha?) 6.88 5.76 7.53
T5 75 % RDF + Vermicompost (2.5 t ha™) 8.89 6.39 7.99
T6 50 % RDF + Vermicompost (5 t ha) 8.51 6.02 7.81
T7 75 % RDF + FYM (5 tha) + PSB 10.92 6.98 9.12
T8 50 % RDF + FYM (10 t ha') + PSB 10.51 6.47 8.87
T9 75 % RDF + Vermicompost (2.5 t ha') + PSB 13.9 7.9 10.9
T10 50 % RDF + Vermicompost (5 t ha?) + PSB 12.8 7.59 10.55
SEmz+ 0.21 0.14 0.18
C.D (P=0.05) 0.62 041 0.55
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Table 1. Effect of organic and inorganic sources of nutrients on Growth and Yield properties.
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S.  Treatment Plant Number Dry Grain Straw  Biological
No. height  of tiller matter yield yield yield
accumulation (q ha™) (qha?) (qha™)
T1 Control 73.00 297 659.32 29.24 45.76 75
T2 100 % RDFE 87.56 301 889.92 45.65 70.33 115.98
T3 75 % RDF + FYM (5 t ha') 95.78 342 1020.01 47.98 70.58 118.56
T4 50 % RDF + FYM (10 t ha') 94.22 332 939.65 46.32 71.13 117.45
T5 75 % RDF + Vermicompost (2.5 t ha?) 97.13 344 1047.46 49.44 71.54 120.98
T6 50 % RDF + Vermicompost (5 t ha™) 96.00 340 1040.76 48.54 71.34 119.88
T7 75 % RDF + FYM (5 t ha) + PSB 98.06 349 1049.89 52.08 72.54 124.62
T8 50 % RDF + FYM (10 t ha') + PSB 97.33 347 1048.75 51.72 72.43 124.15
T9 75 % RDF + Vermicompost (2.5 t ha') + PSB 105.22 379 1127.22 54.88 75.26 130.14
T10 50 % RDF + Vermicompost (5 t ha?) + PSB 102.3 378 1126.51 53.12 73.12 126.24
SEm=+ 3.03 7.15 20.94 1.01 1.45 2.46
C.D (P=0.05) 9.00 21.23 62.23 3 4.31 7.31

al., 2012; Chesti et al., 2013; Ankush et al. 2020). Table
2a represented the range of Microbial Biomass Car-
bon was observed (133.6 to 162.6 ug MBC g soil)
and the highest MBC (162.6 ug MBC g soil) was
observed under T,75 % RDF + Vermicompost @2.5 t
ha™ + PSB. Highest dehydrogenase activity was ob-
served in treatment T9 75 % RDF + Vermicompost
@2.5 t ha + PSB (48.88) and Alkaline Phosphatase
(38.45 pg PNP released g soil h') was observed in
T,. Application of organic sources of nutrients along
with inorganic sources of chemical fertilizers in-
creased the dehydrogenase activity (Liu et al., 2010).

Table 2b represent the microbial community (bac-
teria, fungus, and actinomycetes) was profoundly
changed by the manure-fertilizer treatments
throughout the experimentation period. The micro-
bial population viz., bacteria, fungi and actino-
mycetes significantly were affected with application
of different organic and inorganic sources of nutri-
ents as compared to control. Range of microbial
population was observed bacteria (6.2 to 13.9
10°CFU g*), fungus (5.5to 7.910°CFU g™), and actino-
mycetes (7.2 to 10.910°CFU g™).

Conclusion

It is concluded that application of organic sources of
nutrient (Vermicompost and FYM) in conjoint appli-
cation with 75 % RDF + Vermicompost @2.5 t ha™'+
PSB resulted in improved Plant height. Number of
tiller, Dry matter accumulation and Grain, Straw,
Biological yield in soil. Organic and Inorganic source
of nutrient incorporation in directseeded rice en-

hanced the Microbial activities like bacteria, Fungi,
Actinomycetes in the soil.
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