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ABSTRACT

Wheat is an important food crop of the world. This crop has wider adaptability due to its genetic makeup.
The sowing environment and varieties interaction plays important role in enhancing its productivity and
optimum utilization of the resources. As this crop has wider adaptability so we planned our experiment to
study the grain yield, heat use and water use efficiency of diverse wheat varieties which have been
recommended in different wheat growing zones, sown at different environment in North-western India, to
increase the varietal spectrum. A field experiment was conducted during the winter (rabi) season of 2022—
23 at Dugurpur village Palka, (Dumdum), Bhabua Block, District Kaimur, Bihar under on Farm Trial by
Krishi Vigyan Kendra, Kaimur, to investigate the Integration of Different Forms of Fertilizer on Yield,
Yield Attributes and Soil Chemical Properties of Lentil. The experiment was tested in a randomized block
design with Farmer Practice (N: P: K: 20:40:00) kg/ha, Technology Option 1 is 50% of RDF + WS 18:18:18:
@ g g/l water (Single spray at pre flowering stage) and Technology Option 2 is Seed treatment with PSB +
Rhizobium, 50% RDF + WS 18:18:18 @ 5 g/1 water (Single spray at pre flowering stage). Results revealed
that, yield attributes were significantly higher with Seed treatment with PSB + Rhizobium, 50% RDF + WS
18:18:18 @5 g /1 water (Single spray at pre flowering stage) followed by Technology Option 1 and minimum
yield was recorded in Farmer Practice (Seed treatment + RDF). This treatment also resulted in 12.23 and
6.0% more grain yield with Farmer Practice (15.45 q/ha). The number of pod per plant which resulted in
significantly higher in Technology Option 2 (53.13) followed by Technology Option 1 (51.38) and minimum
in Farmer Practice (48.25). Thus, Seed treatment with PSB + Rhizobium, 50% RDF + WS 18:18:18 @ 5 g/1
water (Single spray at pre flowering stage) are the more productive options for lentil-growing farmers
keeping view of the reducing soil fertility.
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Introduction seeded and large seeded. Lentil is an important food

legume, cultivated during Rabi season in rainfed ar-
In India lentil occupies an area of 1.40 m/ha and  eas in the Gangetic Plains of Northern India where
produced 1.03 m tones of grains with an average  rainfall is not only low but also variable. In these
productivity of 741 kg/ha (Deol et al., 2005), culti-  areas important abiotic stresses like heat stress, wa-
vated lentils belongs to two broad group, the small ter stress and salinity may individually or in combi-
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nation adversely affect the planting value of lentil
which suffers considerable yield losses because of
various biotic and/or abiotic stresses (Sellami et al.,
2019). Water deficiency at any stage can affect plant
growth as a result of reducing crop production, es-
pecially during seed filling of the reproductive
phase. Amir et al., (2021) reported that lack of ad-
equate soil moisture in the field is one of the major
obstacles to the establishment of lentil, because inad-
equate soil moisture can reduce germination, slow
down seedling growth and yield in rainfed crops.
One of the most important effects of drought is the
failure to establish plant stand which consequently
results in reduction of growth and yield. Rapid field
emergence and seedling vigour substantially con-
tribute to high lentil yield under drought conditions
(Khan et al., 2016). Their inference in the agricultural
manufacture system lies in the fact that they are
natural nitrogen fixers and help maintain soil fertil-
ity.

Bio-fertilizers are living Microorganisms of Bac-
terial, Fungal and Algal origin. They solubilize the
insoluble forms of phosphates like Tricalcium, Iron
and Aluminium Phosphates into accessible forms.
They scavenge phosphates from soil layers and pro-
duce hormones and antimetabolites which promote
root growth (Kumar, 2008).

Rhizobium is comparatively more effective and
widely used Bio-fertilizer. Effective nodulation of
leguminous crop by rhizobium largely depends on
the obtainability of a well-matched stain for a par-
ticular legume. Rhizobium population in the soil is
hooked on the presence of legumes crops in field
(Ahmadpour, 2017). Low productivity of lentil may
be ascribed to many reasons such as inadequate and
imbalanced fertilization and prevalence of subopti-
mum soil moisture condition. The lentil crop shows
good response to phosphorus fertilization
(Muhammad et al., 2002). Rhizobium and phosphate
solubilizing bacteria are known to enhance the pro-
ductivity of the crop as they increase the availability
of soil nitrogen and phosphorus (Sonkarlay et al.,
2020).

Materials and Methods

The field experiments were conducted at the
Dugurpur village Palka, (Dumdum), Bhabua Block,
District Kaimur, Bihar under on Farm Trial by Krishi
Vigyan Kendra, Kaimur. The Geographical situation
of the farm lies of 250 8' North latitude and 880 03'
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East longitudes and 128.93 m above the mean sea
level.

The experiment was laid out in Randomized
Block Design (RBD) during Rabi seasons with three
treatments and eight replications. The details of
various treatments applied to rabi crop are as fol-
lows: Farmer Practice (N: P: K: 20:40:00) kg/ha,
Technology Option 1 is 50% of RDF + WS 18:18:18:
@ g g/1 water (Single spray at pre flowering stage)
and Technology Option 2 is Seed treatment with
PSB + Rhizobium, 50% RDF + WS 18:18:18 @ 5 g/1
water (Single spray at pre flowering stage). Field
was prepared by cross harrowing followed by sow-
ing of lentil var. IPL- 220 through zero tillage. Rec-
ommended doses of nitrogen, phosphorus and po-
tassium, i.e. @ 20, 40 and 00 kg ha™ respectively,
were applied to lentil as 20 kg of nitrogen ha™ was
considered as 100 per cent of nitrogen. Nitrogen was
applied through urea, uniform based application of
phosphorus was made through single super phos-
phorus and mureate of potash, respectively to all
plots. Number of plant/m?and no. of pods/m?from
marked one meter squire area were recorded in each
plot as at harvest stages.

Results and Discussion

The number of plant/m? was significantly due to
increased with application of treatment with PSB +
Rhizobium, 50% RDF + WS 18:18:18 @ 5 g/1 water
(Single spray at pre flowering stage) (33.75) over the
technology option 1 (32.75) and Farmer practice
(30.88). The number of pod /m?was recorded maxi-
mum in technology option 2 (53.13) followed by
technology option 01 (51.38) which was 10% and 6%
increased over Farmer practice (48.25). The grain
yield of lentil var. IPL-220 was found higher by
17.34 q/ha due to technology option 02, by 16.38 q/
ha due to technology option 01 and 15.45 q/ha due
to Farmer practice (Table 1, Fig. 1 & Fig. 2). The
Stoveryield was found significant. The highest sto-
ver yield of was found (34.26) by Technology option
02 (Seed treatment with PSB + Rhizobium, 50% RDF
+ WS 18:18:18 @ 5 gm/lit water (Single spray at pre
flowering stage). Where Technology option 01 (50%
of RDF + WS 18:18:18: @ g/1 water (Single spray at
pre flowering stage) and Farmer practice (N: P: K:
20:40:00) kg/ha) recorded (32.98 and 30.92 q/ha).
Rakesh and Mehera, 2022 reported that PSB helped
in increasing the availability of phosphorus through
their solubilising effect and increase in no of plant/
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m?” and no of pod/plant. Phosphorus increased the
underground growth, i.e. number of plant/m? and
no of pod/plant which leads to better utilization of
nutrients and water in turn improved the yield at-
tributes. Significantly highest seed yield and stover
yield was recorded with seed inoculation through
PSB application during the year.

The postharvest nutrient status of the soil was
also found to be influence by the different form of
fertilizer oftreatments as shown in Table 2. After
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analysis of the postharvest soil samples, Technology
option 02 (Seed treatment with PSB + Rhizobium,
50% RDF + WS 18:18:18 @ 5 g /1 water (Single spray
at pre flowering stage)was found to remarkably im-
prove soil organic carbon (0.41%), available nitrogen
(186.13 kg /ha), phosphorus (24.75 kg P,O,/ha) and
potassium (135.00 kg K,O/ha). The improvement in
soil fertility as recorded in this treatment may be the
result of synergistic and beneficial effect of seed
treatment, chemical fertilizer along with spray of

Table 1. Effect of Integration of Fertilizer in Different form on Yield and Yield attributes in Lentil.

Treatments No. of No. of Pod/ Grain Yield  Stover Yield
Plant/m? Plant (g/ha) (g/ha)
Farmers Practice (RDF+ Seed Treatment) 30.88 48.25 15.45 30.92
50% RDF+ WS 18:18:18 @ 5gm/lit water (Single Spray at 32.75 51.38 16.38 32.98
Pre Flowering Stage)
Seed Treatment with PSB+ Rhizobium, 50% RDF+ WS 33.75 53.13 17.34 34.26
18:18:18 @ 5 gm/lit water (Single Spray at Pre Flowering
Stage)
SEmz+ 0.415 0.461 0.08 0.792
CD (P=0.05) 1.258 1.397 0.243 0.261

*RDF- Recommended dose of fertilizer (N: P: K: 20:40:00) kg/ha, *WS- Water Soluble

Table 2. Effect of Integration of Fertilizer in Different form on soil chemical properties in Initial and post harvest of

Lentil.
Treatments pH EC OC Available Available P Available
@Sm?) (%) N(kg/ha) (kg/ha) K (kg/ha)
Initial Soil 7.12 0.18 0.37 116.00 12.50 117.00
Farmers Practice (RDF+ Seed Treatment) 727 0.19 0.35 155.63 18.25 120.50
50% RDF+ WS 18:18:18 @ 5gm/lit water (Single 7.40 0.23 0.39 174.25 23.25 128.38
Spray at Pre Flowering Stage)
Seed Treatment with PSB+ Rhizobium, 50% RDF+
WS 18:18:18 @ 5gm /lit water (Single Spray at Pre  7.43 0.22 0.41 186.13 24.75 135.00
Flowering Stage)
SEm=+ 0.16 0.038 0.025 1.186 0.757 0.898
CD (P=0.05) NS NS 0.008 3.598 2.298 2.723
*RDF- Recommended dose of fertilizer (N: P: K: 20:40:00) kg/ha, *WS- Water Soluble
Table 3. Effect of Integration of Fertilizer in Different form on Economics of Lentil Crop.
Treatments Gross Cost  Gross Return  Net Return B:C
(Rs./ha) (Rs./ha) (Rs./ha) Ratio
Farmers Practice (RDF+ Seed Treatment) 38714 77250 38536 1.99
50% RDF+ WS 18:18:18 @ 5gm/lit water (Single Spray at 40516 81900 41384 2.02
Pre Flowering Stage)
Seed Treatment with PSB+ Rhizobium, 50% RDF+
WS 18:18:18 @ 5gm /lit water (Single Spray at Pre 41419 86700 45281 2.09

Flowering Stage)

*RDF- Recommended dose of fertilizer (N: P: K: 20:40:00) kg/ha, *WS- Water Soluble
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Fig. 1. Effect of Integration of Fertilizer in Different form
on Yield of Lentil

18:18:18 at pre flowering stage. The increase in car-
bon content might be due to seed treatment with
Rhizobium and PSB increased the activity of mi-
crobes in the soil which can decompose the unavail-
able carbon and facilitate it to the plants. Samar and
Kumar (2020) reported a significant increase in or-
ganic carbon content with application of Seed treat-
ment Rhizobium + PSB as compared with Farmer
practice. Microorganisms play a major role in the
nutrient cycling of soil reservoir. PSB and Rhizo-
bium are well known for their role in Phosphate and
Nitrogen solubilization, respectively. Pandey et al.,
(2015) also reported that combined inoculation of
Rhizobium and PSB improved the nutrient status of
soil through their synergistic effect on nitrogen fixa-
tion and solubilization of native soil phosphorus
which increased availability of these nutrients by the
crop plant.

The net return from lentil var. IPL- 220 was esti-
mated to be higher by Rs.45, 281 and 41,384 /ha due
to application of Seed treatment with PSB + Rhizo-
bium, 50% RDF + WS 18:18:18 @ 5 gm/lit water
(Single spray at pre flowering stage)and 50% of RDF
+ WS 18:18:18: @ g gm/lit water (Single spray at pre
flowering stage), respectively over their respective
Farmer practice (Rs. 38,536/ha). The beneficial: cost
ratio eventually followed the similar trend (Table 3).

Conclusion

Therefore, it can be concluded that the maximum no
of plants/m? no. of pod/ plant, grain yield and sto-
ver yield was recorded by Seed treatment with PSB
+ Rhizobium, 50% RDF + WS 18:18:18 @ 5 gm /1
water (Single spray at pre flowering stage) of lentil.
Therefore, optimum chemical fertilizer dose are es-
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sential for improving the crop growth and grain
yield in lentil. The biofertilizers such as Rhizobium
and plant growth promoting rhizobacteria not only
as single inoculations but also as co-inoculation can
play a great role in sustainable agriculture.
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