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Abstract

The study was intended to observe the Effect of Integrated Nutrient Management on Plant Growth and
Yield Attributes in lentil crop containing various integration of Farm yard manures, Vermicompost, Bio-
fertilizers and inorganic fertilizers. Among various treatments, “N, P, K, S” (“20:17:20:20 kg/ha”), Farm
Yard Manure execute better concerning days to“50% flowering, “plant height(cm), days to maturity,
Branches number of each plants, pods number of each plant and seeds/pod.*“ Combined infuse of N, P, K,
S (20:17:20:20) with Farm Yard Manure execute most effective” for producing “higher seed yield
(805.25 kg/ha) as compared to control (502.16 kg/ha).”Optimum use of “organic manure, bio-fertilizers,
and inorganic fertilizers together resulted in increased high productivity of lentil crop.

Keywords: Nutrient management, rhizobium, vyield attributes, bio-fertilizer, farm yard manure,
vermicompost

1. Introduction

Among overall all pulses lentil (Lens culineris Medik) with 2n =14 is one of the most essential
grain legume crops in India. Lentils are one of the most nutritious food in India. It is mostly
eaten as 'Pulses’. It is easy to cook and so easily digestible with high biological value. Lentil is
also called as Masur and known as ‘Poor man’s meat.

In India, Lentil crop extensively grown during Rabi season. Lentil. “Being a leguminous crop,
it utilizes the atmospheric nitrogen to meet its fragmental nitrogen requirement and thus
captures an important place in crop rotation in different regions in country”. “In the country
lentil is cultivated in an area of about 1.38 million hectares with production average 0.94
million tones and average yield 685 kg/hac.” Customary consumption of nutrients resources of
soil has cause emergence of nutrient deficiencies. This often results in higher yields, higher
and faster soil nutrient emissions. The amount of nitrogen in the soil of India is insufficient.
Currently, phosphorus deficiency has affected about 65 to 70 percent of the soil in India.

India was rank 1% position in area and 2" position in terms of production with “39.79% and
22.79%” of“global area and production respectively. The absolute best productivity was
recorded in Croatia average (2861 kg/ha) followed by New Zealand (2468 kg/ha). Canada rank
first in production (41.15%) due to very high level of productivity (1632 kg/ha) as contrast to
India (610 kg/ha).”

In India, Among all pulses growing states, Madhya Pradesh ranks 1% in area 39.56% (5.85 lakh
/ha) followed by UP 34.36% and Bihar 12.40%. While in phrases of production UP ranks 1% at
36.64% (3.81 lakh tones) followed by Madhya Pradesh (28.81%) and Bihar (18.47%). The
best yield was recorded by the state of Bihar (1124 kg/ha) followed by W.B. (960 kg/ha) and
Jharkhand (954 kg/ha). The National yield average was (752 kg/ha). The lowest yield was
observed in the state of Maharashtra (378 kg/ha), C.G. (409 kg/ha followed by M.P. (633
kg/ha).

Valuable effects of farm yard manure application on crop yield and soil productivity are the
result of its effectiveness as a nutrient repository of plants, enhanced soil air circulation and
root progression.

The main components of individual organic fertilizers like Rhizobium, Azotobacter, PSB,
VAM etc. have been incorporated in the conservative nutrients of different crops. In addition
to these microorganisms emit the Phyto-hormones & increment natural status of the soil due to
which the accessibility of other supplements moreover increments. The country's growing
demand for fertilizers and rising fertilizer prices have emphasized the use of organic fertilizers
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in Indian agriculture. Phosphate soluble bacteria (PSB)
accumulate phosphorus which is not available in the soil and
make it accessible to crops. There is a lack of research work
on bio fertilizers combining farm yard manure and major
primary nutrients.

Integrated Nutrient Management (INM) has taken centre stage
in recent times. Work on INM very little overall. Also the
prohibitive price of chemical fertilizers often compels the use
of organic fertilizers. INM therefore has the capability to
enhance soil fertility on a sustainable basis, based on
inorganic, organic and natural sources, as it provides almost
all nutrients, enhances bedside high nutrient utilization
efficiency and improves soil physio-chemical properties.
Therefore, the effect of combined use of inorganic, organic
and bio -fertilizers on the productivity of lentil pulses needs to
be studied.

2. Materials and Methods

The display examination entitled as impact of Farm Yard
Manure, Vermicompost, Bio -fertilizer on plant growth and
yield attributes of lentil crop was dispensed throughout during
Rabi season 2021-2022 at the experimental farm of
Department of Agronomy, Doon (P.G) college of Agriculture
science and Technology, Dehradun to standardize the optimal
dose of Farm Yard Manure, Vermicompost, Bio-fertilizer for
obtaining best growth, flowering and production. The
experiment was perfomed get in randomized block design
(RBD) with 3 replications. For this purpose of experiment
The VL Masoor 148 variety was choosen by the researcher.
The trial consists 14 treatments, which are: T1 (Control),
T2“(N, P, K, S$720:17:20:20),”“T3 (50% N, P, K, S),”
T4“(FYM @ 5 t/ha),”T5“(Vermicompost @ 2 t/ha),”T6“(N,
P, K, S 20:17:20:20 kg/ha + FYM @5 t/ha),”T7“(N, P, K, S
20:17:20:20 kg/ha + Vermicompost @ 2t / ha),”T8“(50% N,
P, K, S + FYM @5 t/ha)),"T9“(50% N, P, K, S +
Vermicompost @ 2 t/ha),”T10“(Rhizobium culture +
PSB),”T11“(N, P, K, S 20:17:20:20 kg/ha + Rhizobium
culture + PSB),”T12“(50% N, P, K, S + Rhizobium culture +
PSB),”T13“(FYM@ 5t/ha + Rhizobium culture +
PSB),’T14“(Vermicompost@ 2 t/ha + Rhizobium culture
+PSB)variety VL Masoor 148 used to be “was shown on 25"
of November, 2021 at the seed rate of 40-45kg/ha. The seeds
have been planted 3-4 cm deep within the open furrow
distance of 30 cm (row to row) and 8 to 10 cm (plant to
plant), after that it covered with a skinny layer of soil. The
pods of lentil were harvested in three pickings at weekly
intervals. At 30 DAS, a light grooving was done with a khurpi
to get rid of weeds with a thin operation maintaining a
spacing of 8 to 10 cm. A 2" weeding was done at 60 DAS
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and each and every one cultural practices have been followed.
Three life saving irrigations were given during crop growth to
avoid dry spell conditions and to avoid wastage of crop
plants. In Different treatments, characteristics of different
growth parameters and yield characteristics, nodule and pod
yield information were recorded. Information were collected
from 5 plants of each plot (one replication). The organic
carbon, pH, available N, P and K were completely analysed
according to the method described by Titration Method
(Walkley and Black Method, 1934) Jackson (1973), Alkali
potassium permanganate method (Subbiah and Asija; 1956),
0.5 M NaHCO3(Olsen et. Al, 1954), 1IN CH3;COONH,4
(Hanway and Heidel, 1952). The RBD design was applied to
determine the overall performance of the diversity on the
treatment. Overall Performance of variety over treatment was
determined by applied one- factor ANOVA.

3. Results and Discussion

“This Experiment relates to the results obtained during the
current results entitled Effect of organic, inorganic manure
and bio fertilizer on growth, yield attributes and yield of lentil
(Lens culinaris Medik.) under rainfed condition. Records of
the number of observations recorded periodically were
subjected to statistical calculations in a randomized block
design (RBD) to discover the importance of different
treatments usage of differentiation technique analysis. The
experimental findings on extraordinary components are
integrated and presented in tables.”

3.1 Pre-harvest studies

3.1.1 Plant population

“Statistical analysis of plant population data per meter row
length at 30 days stage” and maturity has been summarized in
Table no.1, Where it is appraise that the experimental variable
did not altogether influence the plant population. In Table No.
1 showed that the plant populations were identical for all
practical purposes under different nutritional management
treatments. At“30 DAS,” it row length ranged varies
from“10.68/m to 10.95/”in definite control (“N, P, K, S
20:17:20:20 kg/ha + FYM@ 5 t/ha”) treatment. “From the
calculations of these plants it is clear that sowing was done
properly and evenly using healthy and effective seeds of VL
Masur 148 variety for good seed germination and
emergence.” Secondly, plant count at maturity stage indicated
that climatic conditions such as maximum and minimum
temperatures, relative humidity, and rainfall have no
unfavorable impact on crops. Plant population were ranged
from“10.45 to 10.61/m” row length at maturity stages.

Table 1: Nutrient management effect on plant population of lentil at 30 days after sowing (DAS) and maturity

« " “Plant population/m row length at”
Treatment “30 DAS” “Maturity”

Control (no fertilizers) T1 10.68 10.45
“N, P, K, S (20:17:20:20 kg/ha)” T2 10.86 10.68
50% N, P, K, S T3 10.78 10.45
FYM @ 5 t/ha T4 10.89 10.47
Vermicompost @ 2 t/ha Ts 10.84 10.11
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 10.95 10.61
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @5 t/ha” T7 10.92 10.60
50% N, P, K, S+ FYM @ 5 t/ha Ts 10.89 10.51
“50% N, P, K, S + Vermicompost @ 2 t/ha” To 10.87 10.16
“Rhizobium culture + PSB” T1o 10.80 10.46
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“N, P, K, S (20:17:20:20 kg/ha)” + Rhizobium culture+ PSB Tn 10.89 10.50
50% N, P, K, S + Rhizobium culture + PSB T 10.88 10.45
“FYM @ 5 t/ha + Rhizobium culture + PSB” Ti3 10.85 10.52
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB” T 10.83 10.18
“S.Em+” 0.55 0.47

“C.D. (at 5%)” NS NS

3.1.2 Plant height (cm)

The effect of organic, inorganic and bio fertilizers on the
growth of lentils at different stages of growth is summarized
in Table 2. Plant height from“30 days” after sowing (DAS) to
maturity was recorded. In Table 2 presents the data and states
that plant height, in general, was multiplied by the progress of
plant growth up to the stage of maturity under all the
treatments.

“Different treatments of nutrient management significantly”
affected the plant height at all growth stages (Appendix I1).
(Table no.2) data show that treatment “N, P, K, S
(20:17:20:20 kg/ha) + FYM @ 5 t/ha” has achieved
considerably more height“(8.81, 14.12, 22.21 and 32.35
cm)”in all treatments at“30, 45, 60 DAS” and maturity,

respectively. However, it has been found to be equal with “N,
P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” at all
crop growth stages; “50% N, P, K, S + FYM @ 5 t/ha, 50%
N, P, K, S + Vermicompost @ 2 t/ha” and “N, P, K, S
(20:17:20:20 kg/ha) + Rhizobium culture + PSB at 30, 45
DAS and maturity;” “FYM @ 5 t/ha + Rhizobium culture +
PSB at 30 DAS and maturity; ”and with“50% N, P, K, S +
Rhizobium culture + PSB at maturity.” Minimum plant height
was recorded in control closely followed by “50% N, P, K, S,
Rhizobium culture + PSB, Vermicompost @ 2 t/ha,”
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB,” “FYM
@ 5 t/ha, N, P, K, S (20:17:20:20 kg/ha)’and“50% N, P, K, S
+ Rhizobium culture + PSB.”

Table 2: Nutrient management effect on plant height at“35 DAS, 45 DAS, 60 DAS,”& maturity stage of lentil

Treatment Plant height (cm) at
“30 DAS” | “45DAS” | “60 DAS” | “Maturity”
Control (no fertilizers) T1 6.68 1141 16.72 28.72
“N, P, K, S (20:17:20:20 kg/ha)” T2 7.66 12.39 19.54 30.71
50% N, P, K, S T3 7.06 11.54 18.99 29.12
FYM @ 5t/ha T4 7.21 12.22 19.41 30.68
Vermicompost @ 2 t/ha Ts 7.46 12.14 19.26 29.98
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 8.81 14.12 22.21 32.35
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 8.12 13.74 20.79 31.99
50% N, P, K,S+FYM @ 5 t/ha Ts 7.94 13.59 20.28 31.74
50% N, P, K, S + Vermicompost @ 2 t/ha To 7.86 13.08 19.98 31.52
Rhizobium culture + PSB Tio 6.88 12.06 18.73 29.48
“N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB” Tu 7.82 12.94 19.94 31.46
50% N, P, K, S + Rhizobium culture + PSB T 7.78 12.59 19.59 30.74
FYM @ 5 t/ha + Rhizobium culture + PSB T13 7.81 12.74 19.81 31.06
Vermicompost @ 2 t/ha + Rhizobium culture + PSB Tua 7.42 12.19 19.29 30.08
“S.Em +” 0.36 0.45 0.60 0.72
“C.D. (at 5%)” 1.04 1.31 1.76 2.08

3.1.3 Branches number of each plant

Branches number of each plant was recorded at distinctive
development interims and the information have been
displayed in Table 3. Branch formation, in general, was rapid
until maturity, resulted that, the number of branches of each

plant increase four times more. Investigation of variance
(Appendix 1ll) showed that nutrient management have a
significant effect on the character of this growth at all stages
of the observation in different treatments.”

Table 3: Nutrient management effect on number of branches of lentil at different growth stages

“Treatment” “Number of branches of each plants at” _
“30 DAS” | “45DAS” | “60 DAS” | Maturity
Control (no fertilizers) T1 1.02 1.35 3.46 3.46
“N, P, K, S (20:17:20:20 kg/ha)” T2 1.41 2.12 4.14 414
50% N, P, K, S T3 1.06 1.62 3.66 3.66
FYM @ 5 t/ha Ts 1.34 1.88 4.08 4.08
Vermicompost @ 2 t/ha Ts 141 2.06 3.72 3.72
“N, P, K, S (20:17:20:20 kg/ha) +FYM@5 t/ha” Tes 1.79 3.08 4.81 481
“N, P, K, S(20:17:20:20 kg/ha)”+ Vermicompost @ 2 t/ha T7 1.76 2.92 4.72 4.72
50% N, P,K,S+FYM @ 5 t/ha Ts 1.72 2.64 4.54 454
50% N, P, K, S + Vermicompost @ 2 t/ha To 1.71 2.66 4.41 4.41
Rhizobium culture + PSB T1o 1.26 1.68 3.68 3.68
“N, P, K, S (20:17:20:20 kg/ha)” + Rhizobium culture + PSB” Tu 1.68 2.61 4.34 4,34
50% N, P, K, S + Rhizobium culture + PSB T 1.46 2.31 4.16 4.16
FYM @ 5 t/ha + Rhizobium culture + PSB Ti3 1.52 2.61 4.28 4.28
Vermicompost @ 2 t/ha + Rhizobium culture Tia 1.36 1.92 3.92 3.92
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+ PSB
“S.Em+” 0.10 0.18 0.20 0.20
“C.D. (at 5%)” 0.30 0.52 0.62 0.62

Application of 100% of the recommended dose of “N, P, K, S
(20:17:20:20 kg/ha) in combination with 5 t FYM/ha (Te)”
brought “about maximum branches starting from 1.79 at” “30
DAS to 4.81” “per plant at maturity.” This treatment proved
significantly superior to rest of the treatments except the
treatment “N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @
2 t/ha, 50% N, P, K, S+ FYM @ 5 t/ha, 50% N, P, K, S +
Vermicompost @ 2 t/ha, N, P, K, S (20:17:20:20 kg/ha) +
Rhizobium culture + PSB and FYM @ 5 t/ha + Rhizobium
culture + PSB” at growth stages of all crop.“ The minimum

number of branches i.e., 1.02, 1.35 and 3.46 of each plant was
recorded in control”at“30, 45, 60 DAS” and maturity,
respectively.

3.1.4 Root nodules number of each plant

In each treatment, root nodules number per plant was checked
in and the information gotten were factually calculated. The
mean value is highlighted in Table 4. The different fertility
treatments has a significant affects upon this parameter at
both the stages of observations.

Table 4: “Nutrient management” effect “on number of root nodules of each plant of lentil at 45 and 60 days after sowing (DAS)”

“Treatment” “Number of roots nodules of each plant at”
45 DAS 60 DAS
Control (no fertilizers) T1 9.38 10.72
“N, P, K, S (20:17:20:20 kg/ha)” T2 10.40 12.07
50% N, P, K, S T3 10.07 11.47
FYM @ 5 t/ha T4 9.93 11.07
Vermicompost @ 2 t/ha Ts 9.81 11.87
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 10.67 16.07
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 10.47 14.60
50% N, P, K,S+FYM @ 5 t/ha Ts 10.43 13.30
“50% N, P, K, S +“Vermicompost @ 2 t/ha”” Ty 10.40 13.20
“Rhizobium culture + PSB” T1o 10.87 16.13
“N, P, K, S (20:17:20:20 kg/ha)”+ Rhizobium culture + PSB” Tu 11.93 17.10
50% N, P, K, S + Rhizobium culture + PSB Ti2 11.77 16.95
“FYM @ 5 t/ha + Rhizobium culture + PSB” Tis 11.71 16.27
“Vermicompost @ 2 t’/ha + Rhizobium culture + PSB” Tia 11.63 16.13
“S.Em +” 0.39 0.38
“C.D. (at 5%)” 1.12 1.11

In both observations, the number of root nodules per plant
increased noteworthy higher in all the fertility treatments over
control recorded at“45 and 607days after sowing stages.
Maximum root nodules of each plant 11.93 and 17.10 were
recorded with the application of“N, P, K, S @ 20:17:20:20
kg/ha + FYM @ 5 t/ha”at both stages of crop growth.
However, this treatment was found statistically identical
influence upon the formation of root nodules to further

treatments. At 45 DAS and 60 DAS, root nodules were
recorded significantly lowest 9.38 and 10.72 in control
treatment.

3.1.5 Root nodules (dry weight of each plant) (mg)

In recorded treatment, the root nodules dry weight per plant
and hence the data obtained were statistically analyzed. The
average values are presented in Table 5.

Table 5: “Nutrient management” effect on “dry weight of root nodules of lentil at 45 and 60 days after sowing (DAS).”

« v “Dry weight of root nodules of each plant (mg) at”
Treatment “45 DAS” “60 DAS”
Control (no fertilizers) T1 2.27 4.12
“N, P, K, S (20:17:20:20 kg/ha)” T 3.07 6.98
50% N, P, K, S T3 2.89 6.80
FYM @ 5 t/ha T4 2.73 6.01
Vermicompost @ 2 t/ha Ts 2.60 5.58
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 3.63 7.86
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” | Tz 3.59 7.85
50% N, P, K, S+ FYM @ 5 t/ha Ts 3.36 7.61
50% N, P, K, S + Vermicompost @ 2 t/ha To 3.23 7.10
Rhizobium culture + PSB Tao 3.63 7.76
“N, P, K, S (20:17:20:20 kg/ha)”+ Rhizobium culture + PSB | Tu 4.49 8.12
50% N, P, K, S + Rhizobium culture + PSB T2 4.43 8.03
“FYM @ 5 t/ha + Rhizobium culture + PSB” Tis 4.23 7.96
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB” T 3.90 7.79
“S.Em +” 0.32 0.34
“C.D. (at 5%)” 0.95 1.00
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In both stages, the various integrated nutrient management
treatments brought about noteworthy affect upon this
parameter of observation recorded at 45 and 60 days after
sowing. Higher dry weight of root nodules per plant as
compared to control treatment. The application of “N, P, K, S
@ 20:17:20:20 kg/ha”+“FYM @ 5 t/ha” resulted maximum
dry weight of root nodules is 3.63 and 7.86. It has been found
to coincide with the rest of the treatment.

3.1.7 Root/plant Length (cm) at 45 DAS

Root length / plant (cm) was recorded at 45 DAS and 60
DAS. The measurably investigation of information at both the
stages given in Table no.6, appeared that treatment impact on
root / plant length was noteworthy at 45 DAS treatment “N, P,
K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha,” “recorded the
significantly longer root length per plant than Control” (no
fertilizers) 50% N, P, K, S + Rhizobium culture + PSB, 50%
N, P, K, S + Rhizobium culture + PSB and was at per with
“N, P, K, S (20:17:20:20 kg/ha), FYM @ 5 t/ha,”

http://www.thepharmajournal.com

“Vermicompost @ 2 t/ha, N, P, K, S (20:17:20:20
kg/ha)”+“Vermicompost @ 2 t/ha,”50% “N, P, K, S + FYM
@ 5 t/ha,”50% N, P, K, S +“Vermicompost @ 2 t/ha,” “N, P,
K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB,”50%
N, P, K, S + Rhizobium culture + PSB, “Vermicompost @ 2
t/ha + Rhizobium culture + PSB. At 60 DAS treatment N, P,
K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha,” recorded
significantly longer root per plant than Control (no
fertilizers),“N, P, K, S (20:17:20:20 kg/ha),”50% N, P, K, S,
Rhizobium culture + PSB, 50% N, P, K, S +“Rhizobium
culture + PSB, FYM @ 5 t/ha + Rhizobium culture + PSB,”
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB,” and
was at per with “FYM @ 5 t/ha,” “Vermicompost @ 2 t/ha,”
N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha,
50% N, P, K, S + FYM @ 5 t/h, 50% N, P, K, S +
Vermicompost @ 2 t/ha, and “N, P, K, S” “(20:17:20:20
kg/ha) + Rhizobium culture + PSB.” “In both phases the
minimum length of root of each plant was recorded in the
control treatment.

Table 6: Nutrient management effect on length of root of lentil (“45 DAS & 60 DAS”)

Length of root of each plant (cm)

Treatment 45 DAS 60 DAS
Control (no fertilizers) T1 11.75 15.27
“N, P, K, S (20:17:20:20 kg/ha)” T 12.85 17.09
50% N, P, K, S Ts 11.85 16.01
FYM @ 5 t/ha T4 12.98 17.25
Vermicompost @ 2 t/ha Ts 12.68 17.20
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 13.47 18.22
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 13.37 17.99
50% N, P, K, S+ FYM @ 5 t/ha Ts 13.33 17.88
50% N, P, K, S + Vermicompost @ 2 t/ha To 13.10 17.74
Rhizobium culture + PSB Tio 11.98 16.51
“N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB” Tu 13.10 17.64
50% N, P, K, S + Rhizobium culture + PSB Ti2 12.86 17.10
“FYM @ 5 t/ha + Rhizobium culture + PSB” Ti3 12.80 17.00
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB” Tia 12.10 16.95
“S.Em +” 0.29 0.36
“C.D. (at 5%)” 0.87 1.07

3.1.8 Root bio-mass/plant (g) 45 DAS

The data on root bio-mass was recorded at 45 DAS and 60
DAS given in table 7. Data related to root biomass at 45 DAS
appeared that treatment impact was not critical but the higher
esteem of root biomass was recorded in “N, P, K, S
(20:17:20:20 kg/ha), N, P, K, S (20:17:20:20 kg/ha) +
Rhizobium culture + PSB and FYM @ 5 t/ha + Rhizobium
culture + PSB.” At 60 DAS treatment effect was significant
and treatment “N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5
t/ha” recorded the significantly higher root bio-mass than
Control (no fertilizers)“50% N, P, K, S, Vermicompost @ 2

t/ha, Rhizobium culture + PSB, FYM @ 5 t/ha + Rhizobium
culture + PSB, Vermicompost @ 2 t/ha + Rhizobium culture
+ PSB and was at per with N, P, K, S (20:17:20:20 kg/ha),
FYM @ 5 t/ha, N, P, K, S (20:17:20:20 kg/ha) +
Vermicompost @ 2 t/ha, 50% N, P, K, S + FYM @ 5 t/ha,
50% N, P, K, S + Vermicompost @ 2 t/ha, N, P, K, S
(20:17:20:20 kg/ha) + Rhizobium culture + PSB and 50% N,
P, K, S + Rhizobium culture + PSB.” At both the stage 45
DAS and 60 DAS minimum and maximum root biomass was
recorded in control treatment

Table 7: Nutrient management effect on root bio-mass of lentil (45 DAS & 60 DAS)

Root bio mass/plant (g)
Treatment 45 DAS 60 DAS
Control (no fertilizers) T1 0.16 0.19
“N, P, K, S (20:17:20:20 kg/ha)” T2 0.20 0.22
50% N, P, K, S T3 0.17 0.20
FYM @ 5 t/ha Ty 0.18 0.22
Vermicompost @ 2 t/ha Ts 0.19 0.21
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha” Te 0.23 0.25
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 0.17 0.24
50% N, P, K, S+ FYM @ 5 t/ha Ts 0.18 0.24
50% N, P, K, S + Vermicompost @ 2 t/ha To 0.17 0.23
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Rhizobium culture + PSB T 0.18 0.20

“N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB” Tu 0.20 0.23
50% N, P, K, S + Rhizobium culture + PSB T12 0.19 0.22

“FYM @ 5 t/ha + Rhizobium culture + PSB” Tis 0.20 0.21
“Vermicompost @ 2 t’/ha + Rhizobium culture + PSB” Tis 0.18 0.21
“S.Em+” 0.008 0.009

“C.D. (at 5%)” NS 0.028

3.1.9 Pods number of each plant:

At Table no. 8 shows that the number of pods in each plant
has been found to be veer off due to various richness
treatments. Each Plant's pod is a very important yield
characteristic parameter, which is essentially influenced by
different integrated nutrient management treatments. Given
application of “N, P, K, S @ 20: 17: 20: 20 kg / ha+ FYM @
5 t / ha,” Maximum number of pods of each plant was
recorded (66.67). This treatment has been found to be
completely superior to the application of “Rhizobium culture
+ PSB, Vermicompost @ 2 t/ha + Rhizobium culture + PSB,
Vermicompost @ 2 t/ha, FYM @ 5 t/ha, 50% N, P, K, S, N,

P, K, S (20:17:20:20 kg/ha)”” and control treatments and found
at par with “N, P, K, S (20:17:20:20 kg/ha) + Vermicompost
@ 2 t/ha, 50% N, P, K, S+ FYM @ 5 t/ha, 50% N, P, K, S +
Vermicompost @ 2 t/ha, N, P, K, S (20:17:20:20 kg/ha) +
Rhizobium culture + PSB, 50% N, P, K, S + Rhizobium
culture + PSB, FYM @ 5 t/ha + Rhizobium culture + PSB
treatment. Only N, P, K, S @ 20: 17: 20: 20 kg / ha”
application was found to be crucial in increasing the pods
number of each plant then 50% N, P, K,S and control
treatment. The application of chemical fertilizer alone or in
combinations with organic manures and bio-fertilizers
crucially affected the pods number of each plant.

Table 8: “Nutrient management” effect “on yield attributing characters of lentil.”

“Treatment” “No. of pods/ “No. of “Seed yield/ | “Seed index
plant” seeds/pod” plant (g)” (g)”
Control (no fertilizers) T1 41.33 1.21 1.72 2.26
“N, P, K, S (20:17:20:20 kg/ha)” T2 54.67 1.29 2.48 2.49
50% N, P, K, S T3 46.33 1.22 1.78 2.29
FYM @ 5 t/ha T4 58.33 1.25 2.44 2.46
Vermicompost @ 2 t/ha Ts 56.67 1.28 2.40 241
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5t/ha” Ts 66.67 1.44 3.07 2.92
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 66.00 1.36 2.88 2.72
50% N, P, K,S+FYM @ 5 t/ha Ts 65.67 1.32 2.76 2.71
50% N, P, K, S + Vermicompost @ 2 t/ha To 62.67 1.35 2.67 2.62
Rhizobium culture + PSB Tio 59.00 1.24 2.34 2.32
“N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB” Tu 63.67 1.32 2.65 2.61
50% N, P, K, S + Rhizobium culture + PSB T2 61.33 1.29 2.51 2.52
FYM @5 t/ha + Rhizobium culture + PSB Ti3 62.67 1.31 2.55 2.56
Vermicompost @ 2 t/ha + Rhizobium culture + PSB T 56.67 1.26 2.43 2.42
SEm+ 1.65 0.06 0.18 0.11
C.D. (at 5%) 4.80 NS 0.53 0.32

3.2 Seeds Number of each pod

Seeds number of each pod did not vary altogether due to
distinctive nutrient management treatments as uncovered from
Table 9.n In Control (no fertilizers) showed 1.21/pod and “N,
P, K, S (20:17:20:20 kg/ha) + FYM @ 5 t/ha)’treatment
showed 1.44/pod.

3.2.1 Seed yield of each plant

The “data on seed yield of each plant are displayed in Table
9.”The seed yield of each plant was crucially affected by
different integrated nutrient management treatments. The
application of “N, P, K, S @ 20:17:20:20 kg/ha + FYM @ 5
t/ha was brought 3.07 g seed yield of each plant.” It was
found significantly superior than “FYM @ 5 t/ha +
Rhizobium culture + PSB, 50% N, P, K, S + Rhizobium
culture + PSB, Rhizobium culture + PSB, Vermicompost @ 2
t/ha, FYM @ 5 t/ha, 50% N, P, K, S, N, P, K, S (20:17:20:20
kg/ha) and control treatments, whereas at par with N, P, K, S
(20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha, 50% N, P, K,
S+ FYM @ 5 t/ha, 50% N, P, K, S + Vermicompost @ 2
t/ha, N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture +
PSB, FYM @ 5 t/ha + Rhizobium culture + PSB, N, P, K, S
@ 20:17:20:20 kg/ha” alone affected that increased seed yield

of each plant found significant than T3 and control treatments.
However, it has been found to be equivalent with
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB, FYM
@ 5 t/ha + Rhizobium culture + PSB, Vermicompost @ 2
t/ha, Rhizobium culture + PSB.” The application of organic
manures i.e., vermicompost @ 2 t/ha and bio-fertilizers were
also increased seed vyield of each plant significantly then
control treatment.

3.2.2 Seed Index (9)

The seed weight of 100 seeds was also deviated significantly
due to applied fertility treatments as revealed from data in
Table 9. The result indicated from the data that the 100 seeds
weights were essentially “affected by different integrated
nutrient management” treatments. The maximum weight of
100 seeds (2.92 gm) was recorded with application of “N, P,
K, S @ 20:17:20:20 kg/ha + FYM @ 5 t/ha,” this treatment
was found significantly superior to “N, P, K, S (20:17:20:20
kg/ha), 50% N, P, K, S, FYM @ 5 t/ha, Vermicompost @ 2
t/ha, Rhizobium culture + PSB, 50% N, P, K, S + Rhizobium
culture + PSB, FYM @ 5 t/ha + Rhizobium culture + PSB,
Vermicompost @ 2 t/ha + Rhizobium culture + PSB and
control treatments and at par with N, P, K, S (20:17:20:20
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kg/ha) + Vermicompost @ 2 t/ha, 50% N, P, K, S + FYM @
5 t/ha, 50% N, P, K, S + Vermicompost @ 2 t/ha, N, P, K, S
(20:17:20:20 kg/ha) + Rhizobium culture + PSB treatments.
The application of N, P, K, S @ 20:17:20:20 kg/ha alone was
found significantly superior than 50% N,P,K.S FYM @ 5
t/ha, Vermicompost @ 2 t/ha, Rhizobium culture + PSB,

http://www.thepharmajournal.com

Vermicompost @ 2 t/ha + Rhizobium culture + PSB control
treatments.” The effect of organic manures applied separately
or in combinations with Rhizobium + PSB were found
significant than control. Wherever the application of
Rhizobium + PSB alone was found significantly superior then
control and 50% N, P, K, S.

Table 9: “Nutrient management” effect “on yield attributing characters of lentil.”

“Treatment” No. of pods of | No. of Seeds | Seed Yield of “Seed
each plant of each pod | eachplant(g) | index” (g)

Control (no fertilizers) T1 41.33 1.21 1.72 2.26
“N, P, K, S (20:17:20:20 kg/ha)” T2 54.67 1.29 2.48 2.49
50% N, P, K, S T3 46.33 1.22 1.78 2.29
FYM @ 5 t/ha T4 58.33 1.25 2.44 2.46
Vermicompost @ 2 t/ha Ts 56.67 1.28 2.40 241
“N, P, K, S (20:17:20:20 kg/ha) + FYM @ 5t/ha” Te 66.67 1.44 3.07 2.92
“N, P, K, S (20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” T7 66.00 1.36 2.88 2.72
50% N, P, K, S+FYM @ 5 t/ha Ts 65.67 1.32 2.76 2.71
50% N, P, K, S + Vermicompost @ 2 t/ha To 62.67 1.35 2.67 2.62
Rhizobium culture + PSB Tao 59.00 1.24 2.34 2.32
“N, P, K, S (20:17:20:20 kg/ha) + Rhizobium culture + PSB” Tu 63.67 1.32 2.65 2.61
50% N, P, K, S + Rhizobium culture + PSB T2 61.33 1.29 2.51 2.52
FYM @5 t/ha+ Rhizobium culture + PSB Ti3 62.67 1.31 2.55 2.56
Vermicompost @ 2 t/ha + Rhizobium culture + PSB T 56.67 1.26 2.43 2.42
SEm+ 1.65 0.06 0.18 0.11
C.D. (at 5%) 4.80 NS 0.53 0.32

3.2.3 Seed yield (kg/ha)

Application of Farm Yard Manure, vermicompost and
biofertilizer alone or N, P, K, S combine control affected the
seed yield noteworthy in Table no.10.“N, P, K, S”“(20: 17:
20: 20 kg / ha)” + “FYM @ 5 t” / ha showed that maximum
seed vyield of lentils (805.25kg / ha) which was affected
outstanding higher in control (502.16kg / ha) than other
treatments. Application of “N, P, K, S (20:17:20:20 kg/ha) +
Vermicompost @ 2 t/ha was found second best treatment
which was at par with 50% N, P, K, S + FYM @ 5 t/ha, 50%
N, P, K, S + Vermicompost @ 2 t/ha, N, P, K, S (20:17:20:20
kg/ha) + Rhizobium culture + PSB, and significantly superior
than FYM @ 5 t/ha, 50% N, P, K, S + Rhizobium culture +
PSB, N, P, K, S (20:17:20:20 kg/ha), FYM @ 5 t/ha +
Rhizobium culture + PSB, Vermicompost @ 2 t/ha,
Vermicompost @ 2 t/ha + Rhizobium culture + PSB,
Rhizobium culture + PSB, 50% N, P, K, S, Control (no
fertilizers).”

3.2.4 Straw yield (kg/ha): The trend of results in the case of
lentil straw yield has been found to be similar to that observed
in the case of lentil grain yield. “The data clearly showed that
the effect of different integrated nutrient management
treatments on” straw yields has been found extraordinary
(Table 10). “N, P, K, S”@*20:17:20:20 kg/ha” + “FYM @ 5
t/ha” application affected increased straw yield “1447 kg/ha”
and found noteworthy higher than “Vermicompost @ 2 t/ha,
Rhizobium culture + PSB, Vermicompost @ 2 t/ha +
Rhizobium culture + PSB, 50% N, P, K, S and control.”
“Further it was observed that this treatment was found
statistically at par with” “N, P, K, S (20:17:20:20 kg/ha) +
Vermicompost @ 2 t/ha, N,P,K,S(20:17:20:20 kg/ha), 50% N,
P, K, S + Vermicompost @ 2 t/ha N,P,K,S(20:17:20:20
kg/ha) + Rhizobium culture + PSB, 50% N,P,K,S+
Rhizobium culture + PSB, 50% N, P, K, S + FYM @ 5 t/ha,
FYM @ 5 t/ha + Rhizobium culture + PSB. Only chemical
fertilizers application of N, P, K, S @ 20:17:20:20 kg/ha
increased straw yield significantly after the control.”

Table 10: “Nutrient management effect on Lentil yields and harvest index.”

“Treatment” “Seed yield (kg/ha)” | “Straw yield (kg/ha)” | “Harvest index (%)”
Control (no fertilizers) T1 502.16 939.20 34.85
“N,P,K,S(20:17:20:20 kg/ha)” T2 662.35 1387.34 34.40
50% N,P,K,S T3 565.43 1027.78 35.52
FYM @ 5t/ha T4 688.89 1306.48 34.49
Vermicompost @ 2 t/ha Ts 582.41 1173.46 33.20
“N,P,K,S(20:17:20:20 kg/ha) + FYM @ 5 t/ha” Ts 805.25 1447.53 35.92
“N,P,K,S(20:17:20:20 kg/ha) + Vermicompost @ 2 t/ha” | T 773.15 1419.44 35.29
50% N,P,K,S+ FYM @ 5 t/ha Ts 771.91 1353.70 38.63
50% N,P,K,S+ Vermicompost @ 2 t/ha To 749.69 1364.50 35.66
Rhizobium culture + PSB Tio 568.21 1147.53 33.11
“N,P.K,S(20:17:20:20 kg/ha) + Rhizobium culture + PSB” | Tu1 735.18 1312.96 36.19
50% N, P, K, S + Rhizobium culture+ PSB T 670.37 1258.64 35.26
“FYM @ 5 t/ha + Rhizobium culture + PSB” Ti3 649.38 1218.52 34.77
“Vermicompost @ 2 t/ha + Rhizobium culture + PSB” Tia 575.31 1163.58 33.01
S.Em + 24.17 80.56 1.81

C.D. (at 5%) 70.26 234.23 NS
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4. Summary

The display examination entitled as impact of Farm Yard
Manure, Vermicompost, Bio -fertilizer on plant growth and
yield attributes of lentil crop was dispensed throughout during
Rabi season (2021-2022) at the experimental farm of
Department of Agronomy, Doon (P.G) college of Agriculture
science and Technology, Dehradun. The soil of the test plot
was sandy loam soil with pH 8.3, natural carbon 0.45%,
accessible N, P and K, 213.0, 15.0 and “184.0 kg / ha”
separately. “The experiment was performed in randomized
block design having 14 treatments of nutrient management
with 3 replications.” Treatments includes of Control,
“N,P,K,S” “(20:17:20:20 kg/ha),” 50% “N, P, K, S,” “FYM
@ 5 t/ha,” “Vermicompost @ 2 t/ha,” “N, P, K,
$7420:17:20:20 kg/ha)’+“FYM @ 5 t/ha,” “N, P, K,
S7%(20:17:20:20 kg/ha)”+“Vermicompost @ 2 t/ha,”50% “N,
P, K, S”+“FYM @ 5 t/ha,”*50% N, P, K, S + Vermicompost
@ 2 t/ha,” Rhizobium culture + PSB,”*N, P, K, S
(20:17:20:20 kg/ha)”+ “Rhizobium culture + PSB,” “50% N,
P, K, S”+“Rhizobium culture + PSB,” “FYM @ 5 t/ha +
Rhizobium culture + PSB”and“Vermicompost @ 2 t/ha +
Rhizobium culture + PSB.” The plot size for this particular
experiment was“(4m x 3m)”gross and net size“(3.5m x
2.4m)”along spacing of “(30cm X 10cm).”The dosages of
NPK and S were work in applied within the form of urea,
DAP fertilizer, MOP and “gypsum individually.” FYM “and
vermicompost” was applied evenly in soil before sowing. We
have done “seed treatment @ 5 g/kg” seed with the
application of Rhizobium culture + PSB. Lentil var VL
Masoor 148 was sown on 25" November 2021. The crop was
raised under rainfed conditions and harvested on 20"march;
2022 The main results of the current test are summarized
below.

4.1.1 Growth parameters

Different “nutrient management treatments had a crucial
impact on development characteristic of lentil viz.,” plant
height, branches number of each plant, etc. The
aforementioned characters were crucially improved under
treatment “N, P, K, S (20: 17: 20: 20 kg / ha) + FYM @ 5t/
ha compared to the rest of the treatment. Although,
application of N, P, K, S (20:17:20:20 kg/ha) +
Vermicompost @ 2 t/ha, 50% N, P, K, S+ FYM @ 5 t/ha and
50% N, P, K, S+ Vermicompost @ 2 t / ha” was found to be
comparable to the previous treatment in all growth
characteristic. The least value of all these parameters was
recorded within the control.

4.1.2 Root nodulation

Different nutrient management treatments had a crucial effect
on “observations recorded on both the number of root nodules
of each plant and the sowing stage recorded at 45 and 60 days
showed a significant increase” in all fertility treatments on
control. By application of“N,P,K,S”@‘20:17:20:20 kg/ha”+
“FYM @ 5 t/ha,” the maximum root nodules per plant 11.93
and 17.10”were recorded at both crop growth stages and all
the treatments recorded altogether “higher root nodules of
each plant’s dry weight as compared to control treatment.” By
application of “N, P, K, S @ 20: 17: 20: 20 kg / ha + FYM @
5t / ha,” the maximum “root nodules dry weight at both
stages of crop growth is 3.63 and 7.86. It has been found to
coincide with the rest of the treatment.”
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4.1.3 Root length and bio-mass of each plant

In Lentil different nutrient management treatments had
noteworthy affect on root length and bio-mass. Root length of
each plant was significant at 45 DAS, treatment “N, P, K, S
(20:17:20:20 kg/ha) + FYM @ 5 t/ha, recorded the
significantly longer root length per plant than Control (no
fertilizers), 50% N,P,K,S + Rhizobium culture + PSB 50%
N,P,K,S+ Rhizobium culture + PSB and the higher value of
root biomass was recorded in N,P,K,S (20:17:20:20 kg/ha) +
FYM @ 5 t/ha, N,P,K,S (20:17:20:20 kg/ha) + Rhizobium
culture + PSB and FYM @ 5 t/ha + Rhizobium culture +
PSB.”

4.1.4 Yield attributing parameters

“Pods number of each plant, seeds humber per unit, seed yield
of each plant, and seed index were increased altogether due to
expanded supply of nutrients from integrated nutrient
management treatment” having “N, P, K, S @ 20:17:20:20
kg/ha + FYM @ 5 t/ha,” Fertility remaining without this
treatment was found to be significantly higher than the
treatment having “N, P, K, S @ 20:17:20:20 kg/ha +
vermicompost @ 2 t/ha and then N, P, K, S @ 20:17:20:20
kg/ha + Rhizobium + PSB. Thus, the treatment of nutrient
management is N, P, K, S @ 20: 17: 20: 20 kg / ha +
vermicompost @ 2t/ haand then N, P, K, S @ 20: 17: 20: 20
kg / ha + Rhizobium + PSB” ranked second and third best,
respectively, for encouraging yield trait parameters. The best
treatment “N, P, K, S @ 20:17:20:20 kg/ha + FYM @ 5 t/ha”
resulted in “maximum yield attributes” viz. 66.67 pods of
each plant, 1.44 seeds of each pod, 3.07 g seed yield of each
plant and 2.92 g seeds weight. The corresponding values in
case of control treatment were significantly lowest i.e., 41.33
pods, 1.21 seeds per pod, 1.72 g seed yield of each plant and
2.26 seed index.

5. Conclusion

From recent research it has been concluded that integrated
nutrient management having “N, P, K, S @ 20:17:20:20 kg/ha
+ FYM @ 5 t/ha” “increased the plant height,” branches and
“root length,” root biomass of lentil up to maximum, this was
closely followed by “N,P.K,S @ 20:17:20:20 kg/ha +
vermicompost @ 2 t/ha and then N,P,K,S @ 20:40:20:20
kg/ha + Rhizobium + PSB.”

In the treatment of integrated nutrition management, “N, P, K,
S”@20: 17: 20: 20 kg / ha”+ “FYM @ 5 t / ha” results in
root-nodulation (number & weight of root nodules) as well as
“N, P, K, S @ 20: 17: 20: 20 kg / ha”+ Physiological
parameters of lentil pulses (leaf area, dry weight per plant,
LAI, CGR and NAR) are significantly higher / haand N, P, K
than other treatments except “vermicompost @ 2 t., S @ 20:
17: 20: 20 kg / ha + Rhizobium + PSB.” “The
yield attributing parameters and yield of lentil var. VL
Masoor 148 was found highest from the integrated nutrient
management treatments” with “the application” of
“N,P,K,S@ 20:17:20:20 kg/ha +FYM @ 5 t/ha,” being
noteworthy superior to the remaining treatment, except
“N,P,K,S@ 20:17:20:20 kg/ha + vermicompost @ 2 t/ha and
N,P,K,S@ 20:17:20:20 kg/ha + Rhizobium + PSB.”

Amongst the integrated nutrient management treatment, “N,
P, K, S”(“20:17:20:20 kg/ha”) + “FYM @ 5 t/ha” gave the
maximum net profit up to Rs. 17787 per hectares and B: C
ratio 2.30 followed by “N,P,K,S”(“20:17:20:20 kg/ha”) +
“Vermicompost”’ @2 t/ha”, 50% “N,P,K,S + Vermicompost
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@ 2 t/ha,” “N,P,K,S”(“20:17:20:20 kg/ha”) + Rhizobium
culture + PSB, 50% N,P,K,S+ FYM @ 5 t/ha, 50% N,P,K,S+
Rhizobium culture + PSB which gave Rs. 17763, 17572,
17252, 17103, and15859 /ha net return and 2.62, 2.83, 2.86,
2.39, 2.91 B: C ratio.”
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