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ABSTRACT

A field experiment was conducted during Rabi season of 2019, at crop research farm of
Department of Agronomy at Sam Higginbottom University of Agriculture, Technology
and Sciences, Prayagraj in North Eastern plains of Eastern Uttar Pradesh with the objective
to study the effect of foliar feeding of bioregulator and micronutrient on growth, yield and
economics of lentil (Lens culinaris Medikus) Var. IPL 316 under Randomized block
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gég\r/]\grr;il(;eld, design comprising of 10 treatments of which control (T;) (N:P:K at 20:40:20 kg/ha) and
rest of treatments (T,-Tyy) with combination of bioregulator (Thiourea) along with
Article Info micronutrient (Iron) which are replicated thrice. The experimental results revealed that
application of T,o(Thiourea 1000 ppm + Iron 100 ppm) has recorded highest plant height
Accepted: (43.03 cm), highest number of branches/plant (3.87), maximum dry matter

accumulation/plant (12.15 gm), number of pods/plant(81.93). The application of Ty
(Thiourea 1000 ppm + Iron 100 ppm) has recorded significantly Highest Benefit: Cost
ratio (2.59) maximum seed yield (1.52 t ha™), gross return (Rs. 77,440 ha™) and net return
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(Rs.555,890 ha™).

Lentil is the third most important pulse crop of
North India which is mainly grown as rain-fed

Introduction

India is the largest pulse-growing country
which accounts for nearly one-third of the
total world area under pulses and one-fourth
of the total world production. India stands
second in production of lentil after Canada.
The major lentil-growing countries of the
world include India, Canada, Turkey,
Bangladesh, Iran, China, Nepal and Syria.
Lentil occupies 1469 thousand ha area with
the production of 1035 metric tons and a
productivity level of 705 kg per hectare in
India.
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crop in Uttar Pradesh, Uttarakhand, Madhya
Pradesh, Jharkhand, Bihar and West Bengal.
Lentil plays key role in the diet of developing
world. Lentils have the second highest ratio of
protein per calorie of any legume, after soybean.
Lentil provide a variety of essential nutrients to
a person’s diet, containing high levels of protein
(20-30%), minerals (2-5%), vitamin B9.Lentil
is typically rich in micronutrients and has the
potential to provide adequate dietary amounts,
especially for iron (Fe), zinc (Zn), and selenium
(Se).
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Thiourea is a nitrogen and sulphur containing
compound with better water solubility and
absorption potential. Thiourea is a potential
Bioregulator for alleviating Abiotic stress.
Structurally, Thiourea molecule has two main
functional groups; ‘thiol’ is reported vital for
oxidative stress response and ‘imino’
strikingly capable to fulfil the increased N
requirement under abiotic stress conditions.
Thiols are well-known to maintain the
disturbed redox state (-SH/-S-S- ratio) of the
cell and its proper functioning under stress
conditions (Nathawat et al., 2007 and
Dhikwal et al., 2012). Its involvement and
applicability have also been demonstrated for
increasing grain filling under drought. At
physiological level, this is directly associated
with enhanced photosynthesis, increased
metabolite translocation and co-ordinated
regulation of plant’s source to sink
relationships (Pandey et al., 2013).

The deficiency of iron in plants causes
significant changes in the plant metabolism
and also induces chlorosis, especially in
young leaves and leads to very low
reutilization. lron enters in many plant
enzymes that play dominant roles in
oxidation- reduction reactions of
photosynthesis  and  respiration.  Iron
participates in content of many enzymes:
cytochromes, ferredoxine, superoxide
dismutase.

Materials and Methods

A field experiment was conducted during rabi
season of 2019, at Crop research farm of
Department of  Agronomy at Sam
Higginbottom University of Agriculture,
Technology, and Sciences, Prayagraj which is
located at 25°24' 42" N latitude, 81°50' 56" E
longitude and 98 m altitude above the mean
sea level (MSL). To assess the effect of
bioregulator and micronutrient on growth and
yield of lentil (Lens culinaris Medikus). The
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experiment was laid out in Randomized Block
Design comprising of 10 treatments which are
replicated thrice. Each treatment net plot size
is 3m x 3m. First treatment (T) is categorized
as control20kg N ha™ through urea and DAP,
40 kg ha™ P,0s through DAP and 20 kg ha™
K20 through Muriate of Potash. Rest of the
treatments applied with recommended dose of
fertilizers (RDF) 20 kg ha™ through urea and
DAP, 40 kg ha™ through DAP and 20 kgha™
through Muriate of Potash in addition with
bioregulator like Thiourea and micronutrient
like Iron when applied in combinations as
follows, (T,) Thiourea 500 ppm + Iron 50
ppm, (T3) Thiourea 500 ppm + Iron 75 ppm,
(T4)Thiourea 500 ppm + Iron 100 ppm, (Ts)
Thiourea 750 ppm + Iron 50 ppm, (Tg)
Thiourea 750 ppm + lIron 75 ppm, (T)
Thiourea 750 ppm + Iron 100 ppm, (Tsg)
Thiourea 1000 ppm + Iron 50 ppm, (To)
Thiourea 1000 ppm + lron 75 ppm, (Tio)
Thiourea 1000 ppm + Iron 100 ppm. Foliar
application of Thiourea and Iron was done by
mixing them with water and is sprayed during
Flower initiation stage and at Pod formation
stage. The lentil crop was harvested treatment
wise at harvesting maturity stage. Growth
parameters viz. plant height (cm), number of
branches, dry matter accumulation g plant™
were recorded manually on five randomly
selected representative plants from each plot
of each replication separately and after
harvesting, seeds were separated from each
net plot and were dried under sun for three
days. Later winnowed, cleaned and seed yield
per ha was computed and expressed in tonnes
per hectare. After complete drying under sun
for 10 days stover yield from each net plot
was recorded and expressed in tonnes per
hectare. The data was computed and analysed
by following statistical method of Gomez and
Gomez (1984). The benefit: cost ratio was
worked out after price value of seed with
straw and total cost included in crop
cultivation.
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Results and Discussion
Effect on growth parameters
Plant height

It is evident from Table 1 that plant height
measured increased with advancement in crop
growth. At harvest the treatment Tio
(Thiourea 1000 ppm + Iron 100 ppm)
recorded maximum height of 43.03 cm. At
harvesting stage maximum plant height was
measured in T and treatments Tg and Towere
found statistically at par to Tio. The highest
plant height in treatment T, may be ascribed
due to the continuous supply of nutrients
throughout all growth stages with beneficial
association between Thiourea and Iron along
with chemical fertilizers. This positive
changes in the crop might be due to better
growth and development of crop with
thiourea treatment action possibly targeted the
meristematic activity of apical tissues with
stimulatory effects on cell division which
causes increase in shoot length and cell
number for improved leaf area (mostly by
increased Sulphur and nitrogen nutrition).
According to Trivedi et al., (2011), The
increase in the availability of iron to plant
might have stimulated the metabolic and
enzymatic activities thereby increasing the
growth of the crop.

Number of branches/plant

At harvesting stage maximum number of
branches (3.87) are produced by Ty
(Thiourea 1000 ppm + Iron 100 ppm) and
Tois statistically at par to maximum. The
maximum number of branches per plant was
attained under the treatment because thiourea
increased the net photosynthetic rates and the
concentrations of total chlorophyll and starch
in the leaves. Similar findings also observed
by Yadav (2002).
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Dry matter accumulation

The treatment Ty (Thiourea 1000 ppm + Iron
100 ppm) recorded maximum dry matter
accumulation 0f12.15 (g) at the harvesting
stage and Tg, Totreatments are found
statistically at par to maximum dry matter
accumulation. This might be due to its role in
starch formation and protein synthesis as well
as maintenance and synthesis of chlorophyli
in plants. The increase in the availability of
iron to plant might have stimulated the
metabolic and enzymatic activities thereby
increasing the growth of the crop Trivedi et
al., (2011)

Yield and yield attributes
Number of pods/plant

Significant effect was observed by the
statistical analysis of number of pods per
plant. Treatment Thiourea 1000 ppm + 100
ppm Fe recorded significant and highest
number of pods per plant (81.07). However,
Thiourea 1000 ppm + 50 ppm Fe and
Thiourea 1000 ppm + 75 ppm Fe recorded
statistical parity with Thiourea 1000 ppm +
100 ppm Fe. This might be attributed to
triggered nitrogen metabolism of crop and
extended retention of moisture by the treated
crop especially during moisture stress period,
which might have helped to bear a greater
number of pods per plant at harvest. These
results are in conformity with the findings of
Singh, R.P. and Dasharath Singh (2017)
illustrating advantage of foliar application for
incremental yield enhanced in pulses.

Seed yield

Seed vyield was significantly influenced with
different combinations of thiourea and iron
with chemical fertilizers. The maximum yield
(1.52 t ha) was observed with T1o (Thiourea
1000 ppm + Iron 100 ppm) (Table 2).
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Table.1 Effect of Thiourea and Iron on growth parameters of lentil var. ‘IPL 316’ at harvest

T.No.

Treatments

Control

Thiourea 500 ppm + Iron 50 ppm
Thiourea 500 ppm + Iron 75 ppm
Thiourea 500 ppm + Iron 100 ppm
Thiourea 750 ppm + Iron 50 ppm
Thiourea 750 ppm + Iron 75 ppm
Thiourea 750 ppm + Iron 100 ppm
Thiourea 1000 ppm + Iron 50 ppm
Thiourea 1000 ppm + Iron 75 ppm
Thiourea 1000 ppm + Iron 100 ppm
SEm (1)

CD (P 0.05)

Plant height (cm)

32.04
34.73
34.97
36.33
35.49
35.68
36.33
40.70
42.17
43.03

0.88

2.60

No. ofbranches

plant
3.00
2.93
2.93
3.00
2.93
3.00
3.07
3.20
3.53
3.87
0.14
0.41

-1

Dry matter
accumulation (g plant™)
11.22
11.58
11.62
11.63
11.82
11.83
11.84
12.11
12.12
12.15
0.01
0.04

Table.2 Effect of Thiourea and Iron on yield and yield attributing characters of lentil var. ‘IPL 316’

T. No

T
LF:
Ts
T4
Ts
Te
T7
LE;
Te
Tio

Treatments

Control
Thiourea 500 ppm + Iron 50 ppm
Thiourea 500 ppm + Iron 75 ppm
Thiourea 500 ppm + Iron 100 ppm
Thiourea 750 ppm + Iron 50 ppm
Thiourea 750 ppm + Iron 75 ppm
Thiourea 750 ppm + Iron 100 ppm
Thiourea 1000 ppm + Iron 50 ppm
Thiourea 1000 ppm + Iron 75 ppm
Thiourea 1000 ppm + Iron 100 ppm
SEm (%)
CD (P 0.05)

No. of pods plant *
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60.87
68.40
69.20
70.27
74.20
75.33
76.33
80.20
81.13
81.93
0.98
2.91

Seed Yield

(t hat)
0.90
1.05
1.12
1.16
1.22
1.29
1.33
1.46
1.47
1.52
0.02
0.06

Stover Yield
(tha™)
1.87
2.07
2.21
2.29
2.40
2.52
2.58
2.79
2.80
2.85
0.02
0.07



S.No | T.No. | Treatments Cost of Gross return |~ Net return Benefit:
cultivation” (x 10° (x 10° Cost ratio
(x 10° Rs.ha™) Rs.ha™) Rs.ha™)

1 Ty Farmers practice 21.43 46.07 24.64 1.15

2 T, Thiourea 500 ppm + Iron 50 21.49 53.40 31.91 1.48
ppm

3 T3 Thiourea 500 ppm + Iron 75 21.49 57.02 35.53 1.65
ppm

4 T, Thiourea 500 ppm + Iron 100 21.49 59.02 37.52 1.75
ppm

5 Ts Thiourea 750 ppm + Iron 50 21.53 62.35 40.83 1.90
ppm

6 T Thiourea 750 ppm + Iron 75 21.53 65.80 44.27 2.06
ppm

7 T, Thiourea 750 ppm + lron 100 21.53 67.78 46.25 2.15
ppm

8 Tsg Thiourea 1000 ppm + Iron 50 21.56 74.55 52.99 2.46
ppm

9 To Thiourea 1000 ppm + Iron 75 21.56 75.00 53.44 2.48
ppm

10 T1o Thiourea 1000 ppm + Iron 100 21.56 77.44 55.89 2.59
ppm

#Data not subjected to statistical analysis
The effect of Thiourea and Iron had and plant growth regulator. Iron also
significant influence on seed vyield at improves photosynthesis and assimilates
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Table.3 Effect of Thiourea and Iron on economics of lentil var. ‘IPL 316’

production increased over farmer practices
(T1) when compared with treatment Tig
(Thiourea 1000 ppm + lron 100
ppm).Treatments Tg and Ty were found
statistically at par to maximum (Ty).The
increase in the vyield recorded in this
investigation could be a reflection of the
effect of thiourea on growth and development.

The yield was higher due to increase in the
number of branches per plant pods and hence
more seeds, which could lead to increase in
photosynthesis, resulting in greater transfer of
as similates to the seeds and causing increase
in their weight. These results are conformity
with Anitha et al., (2005), Anitha et al.,
(2006). The application of iron sulphate plays
an important role in synthesis of chlorophyll
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transportation to sinks and finally increases
seed and stover vyield. This may include
increase in carbohydrate synthesis. Similar
effect of foliar spray of iron was observed in
cowpea by Anitha et al., (2005).

Stover yield

The application of Thiourea and Iron had also
significantly influenced the stover production
of the lentil crop. Tio(Thiourea 1000 ppm +
Iron 100 ppm) gained maximum stover yield
and treatments Tg and Towere found
statistically at par to maximum. Stover yield
also exhibited similar trend as that of seed
yield of lentil. The increase in seed and stover
yield due to thiourea application is a clear
reflection of increase in growth and vyield
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attributes as the thiourea helps in better dry
matter partitioning, increase net
photosynthesis and nitrate reductase activity.
These results are in close conformity with the
results of Sharma et al., (2002), Shekhawat et
al., (2003), Anitha et al., (2006).T1 (Thiourea
1000 ppm + Iron 100 ppm) recorded
maximum number of pods per plant with Tg,
and To are at par to Tio.This might be
attributed to triggered nitrogen metabolism of
crop and extended retention of moisture by
the treated crop especially during moisture
stress period, which might have helped to
bear a greater number of pods per plant at
harvest.

The application of iron significantly increased
the yield characteristics in lentil. The yield of
crop is the cumulative effect of growth
attributing characters and yield characters
such as pods per plant. These findings are in
confirmation to the earlier reported by Kumar
et al., (2009) and Khan et al., (2014).

Economics

Among the different combination of nutrient
source highest gross return (Rs.77,440 hal),
maximum net return (Rs.55,890 ha™) and
Higher benefit cost ratio (2.59)recorded by
(T10) Thiourea 1000 ppm + Iron 100 ppm.

In conclusion the treatment Thiourea 1000
ppm + 100 ppm Fe recorded highest seed
yield (1.52 t/ha) and gross return (77.44x 10°
Rs./ha). However, highest net return (55.89 x
10° Rs./ha) and benefit: cost ratio (2.59) was
observed under Thiourea 1000 ppm + 100
ppm Fe which may be more preferable for
farmers since it is economically more
profitable and also achieved statistical parity
with Thiourea 1000 ppm + 50 ppm Fe,
Thiourea 1000 ppm + 75 ppm Fe regarding
seed yield of lentil var. ‘IPL 316’ and hence,
can be recommended to the farmers (Table 3).
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