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ABSTRACT

Zinc plays a greater role during reproductive phase especially during fertilization. A field experiment
was conducted in district seed farm AB block, Kalyani, Nadia, Bidhan Chandra Krishi
Viswavidyalaya (B.C.K.V) during 2016-17 and 2017-18 in Randomized Block Design (RBD) and
replicated thrice to check the response of lentil against different concentration of ZnSO,* 7H,0. Zinc
foliar application applied at preflowering and podding stage. It has been observed that all the zinc
applications have better results than the control. Among different treatments 0.04% and 0.08% zinc
shown better result. Among humans, Zinc (Zn) deficiency is a well documented global health
problem, affecting nearly half of the world population. Zn content of the seed increased maximum in
0.08% Zn treatment but seed yield is maximum in 0.04% Zn treatment. Therefore, it is concluded
that foliar application of zinc improves lentil productivity and lentil production.

*Corresponding author: E-mail: pragun13@gmail.com;

Note: This paper was presented in National Conference on Biotechnological Initiatives for Crop Improvement (BICI 2018),
December 08-09, 2018, Organized by Bihar Agricultural University, Sabour, Bhagalpur - 813210 (Bihar), India. Conference
oraanizina committee and Guest Editorial Board compoleted peer-review of this manuscriot.



Pal et al.; CJAST, 33(2): 1-6, 2019; Article no.CJAST.46424

Keywords: Lentil; zinc foliar application; biofortification; seed yield.

1. INTRODUCTION

Lentil (Lens culinaris Medikus) is one of the early
crops domesticated and cultivated by man and
have been continued to be an important food
source for over 8000 years [1]. The high protein
content of lentil (about 25%) has made them a
nutritious substitute for meat. It is an important
pulse crop grown during rabi season in Indian
subcontinent. Lentil is a deployed (2n=14), self-
pollinating, annual species with a haploid
genome [2]. Zn deficiency is wide spread and
very common in Indo-Gangetic Plains , in the rice
growing tract in general and rice-wheat and rice-
lentil  cropping system in particular [3].
Physiologically role of zinc in a plant is either as
a metal constituent in an enzymes or as a
functional co-factor of number of enzymes
reactions. In general zinc deficient plant show
signs of low levels of auxins such as IAA. It is
required for synthesis of I|AA [4,5]. After
flowering, high concentration of zinc in plant
enhances cell differentiation. Zinc plays a
greater role during reproductive phase
especially during fertilization. Remarkably pollen
grain contains zinc in very high quantity. At the
time of fertilization most of zinc is diverted to
seed only [6,7,8]. Zinc (Zn) deficiency is a well
documented global health problem, affecting
nearly half of the world population, particular in
developing countries. Lentii has been
identified as an ideal crop for micronutrient
biofortification and a possible whole food
solution to the global micronutrient malnutrition
[9]. Knowledge of the different forms of Zn
fertilizer and timing of foliar Zn application is
crucial for enhancing grain Zn. The most
effective method for increasing grain Zn is the
soil and foliar application method, which may
result in an about 3-fold increase in grain Zn
concentration. Among the different forms of Zn
fertilizer that were tested, the application of
Zn as ZnSO, was most effective in increasing
grain Zn, compared to other forms of Zn [10].
High seed Zn concentrations ensure good
root growth and contribute to better protection
against soil borne pathogens [11]. Besides
checking response of different zinc treatment in
growth development and yield of Ilentil,
concentration of zinc in lentil seeds also being
observed. This field experiment was undertaken,
keeping in view the importance of zinc especially
during sensitive phase may boost the
performance of lentil in the west Bengal region of
India; with an objective to improve the lentil

productivity, production and zinc concentration
by foliar supplementing of zinc.

2. MATERIALS AND METHODS

A field experiment was conducted at district seed
farm AB block, Bidhan Chandra Krishi
Viswavidyalaya, Kalyani during 2016-17 and
2017-18 in randomized block design (RBD) and
replicated thrice. The experimental plot size was
10.0 m x 5.0 m. The experiment consist of 4
treatments (concentration levels) of Zn, namely
(control) Zn1 (0.0%), Zn2 (0.025%), Zn3 (0.05%),
Zn4 (0.075%). Foliar applications were carried
out at pre-flowering and post podding stages.
Every time, light irrigations were provided two
days before the treatment applied. The chosen
agrochemical was none other than commercial
grade zinc sulphate (Zn SO, 7H,O) which
contains 21% Zn (active ingredient). Tested lentil
genotypes were WBL-77 or Maitree, a farmer
and consumer accepted cultivar of west Bengal
region and BM-8 (BARI Masoor 8) and Precoz
micronutrient accumulator and promising cultivar.
Sowing of lentil was performed on 20th of
November during both occasions. Seeds were
sown at 3 cm depth at 30 cm row distance.
Nutrients particularly, nitrogen, phosphorus,
potassium and sulphur were applied as basal
dose as well as other agronomic management
practice was as per recommended practices and
was kept similar for all the treatments. One hand
weeding after three weeks of sowing was
performed to maintain optimum plant population.
Two watering was done at pre flowering stage
and post podding stage. Plant protection
measures were taken care to manage the biotic
stress if any. To ascertain the extent and pattern
of effective availability of Zn applied to the leaves
of lentil crop. Treatment used was Zinc (0%)
control, (Zn1) 0.025% (Zn2), 0.05% (Zn3) and
0.075% (Zn4). Data on number and dry weight of
nodules/plant were recorded 60 and 90 DAS by
digging five plants from each plot. Five plants
were sampled 90 DAS for measuring shoot dry
weight. Dry weight of the nodules and shoots
were recorded by drying samples in an oven at
60°C for 72 hrs. Similarly, chlorophyll contents
were taken at 90 DAS. ChIorophdyII contents were
determined in young leaves (3" to 4™ leaf from
the top) by the SPAD meter At harvest five
representative samples of each plot were
collected and biometrical data were recorded and
computed for plant height, shoot dry weight, root
length, root dry weight, productive branch/plant,



pod/plant, seed yield. Similarly 100-seed weight
was also computed. Biomass and seed yield
(kg/ha) were computed based on seed weight
per plot and computed for ha.

3. RESULTS AND DISCUSSION

The plant height of lentil is significantly
influenced by different levels of Zn (Fig. 1) in all
the three cultivars. Maximum (49.3 cm) in WBL
77 and minimum (35.3 cm) in BM-8 plant height
was recorded at harvest, with 0.08% Zn and
control (0%) application of Zn, respectively (Fig.
1). In each cultivar plant height increased with
increased zinc dose. Similar results were also
observed earlier [3,12].

100-gain weight (g) was not influenced by of the
levels of Zn as it is genetic characters and in

Pal et al.; CJAST, 33(2): 1-6, 2019; Article no.CJAST.46424

general not influenced by management practices
(Fig. 2) in all the three cultivars. Similar results
were also observed earlier [13].

Numbers of primary branches not significantly
influenced by different levels of Zn (Table 1). In
all the three cultivars very negligible increase in
number of primary branches was recorded at
harvest, but there is relatively more increase in
number of secondary branches with increase in
zinc treatment. Maximum number of secondary
branches 9.1 in WBL77 and 4.4 in Precoz was
recorded in 0.04% Zn and control (0%)
application of Zn, respectively (Table 1)
Number of productive branches per plant is one
of the primary yield contributing traits get
influenced with the tested nutrient. Similar results
in case of number of branches were observed
[12,14,15].
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Fig. 1. Height of Lentil cultivars WBL77, BM 8, Precoz against four different zinc treatment
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Fig. 2. 100 seed weight of Lentil cultivars WBL77, BM 8, Precoz against four different zinc
treatment
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Table 1. Effects of foliar application of zinc on Number of primary and secondary branches of
different cultivars of lentil

Treatments At harvest

Number of primary Number of secondary

branches/plant branches/plant
WBL 77 BM 8 Precoz WBL 77 BM 8 Precoz

Zn1 (0.00%) 3.33 2.62 2.30 7.7 5.5 4.4
Zn2 (0.25%) 3.33 2.62 2.32 8.6 6.3 4.5
Zn3 (0.50%) 34 2.64 2.35 9.1 71 4.8
Zn4 (0.75%) 34 2.64 2.32 8.8 6.9 5.6
P=0.05 N.S N.S N.S 0.12 0.11 0.10

Table 2. Effects of foliar application of zinc on shoot dry weight (gm/plant) and total biomass
(kg/ha) of different cultivars of lentil

Treatments At harvest
Total biomass (kg/ha) Shoot dry weight (gm/plant)
WBL 77 BM 8 Precoz WBL77 BMS8 Precoz
Control 2489.4 2134 .1 2767.2 3.23 2.78 3.89
Zn1 (0.0%) 2676.3 2344.3 2898.3 3.73 2.99 413
Zn1 (0.0%) 2777 .4 2404.5 2967.3 413 3.34 4.56
Zn1 (0.0%) 2823.1 2465.1 2978.2 4.11 3.23 4.50
P=0.05 81.3 80.7 82 0.16 0.13 0.18

Chlorophyll contents were measured at 90 DAS,
significant increase in chlorophyll with increase
Zn concentration were recorded up to highest
concentration, though, maximum percentage
increased was noticed in case of Zn2 over Zn1.
Here we have taken SPAD values through SPAD
meter (Fig. 3). Similar finding was also reported
by Pandey and Gautam [7].

Shoot dry weight was increased with increasing
concentration of foliar applied Zn mineral (Table
2). Minimum (2.78 g/plant) in BM-8 cultivar and
maximum (4.56 g/plant) in Precoz shoot dry
weight was recorded with application of Zn1
(0.0%) and Zn4 (0.08%), respectively. Similar

stimulation of shoot dry weight was observed
[16,12,15,17]. Total above ground biomass was
also gets influenced significantly with applied
zinc. Maximum (2978.2 kg/ha) in Precoz and
minimum (2134.1 kg/ha) in BM-8 above ground
biomass was recorded with the (0.08%) plot and
(0.0%) zinc (Table 2). Similar findings were
recorded in few species [7,18].

Highest lentil seed yield (1299.6 kg/ha) was
recorded with (0.04%) Zn treatment whereas
lowest yield (213.8 k/ha) was noticed with no
application of (0.0%) Zn. Singh et al. [12] also
reported similar result. Similar result was also
reported [19].
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Fig. 3. SPAD value of leaves of Lentil cultivars WBL77, BM 8, Precoz against four different zinc
treatment
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Fig. 4. Seed yield of Lentil cultivars WBL77, BM 8, Precoz against four different zinc treatments

4. CONCLUSION

It is concluded that foliar application of zinc
improves lentil productivity and lentil production.
Among the different zinc treatments Foliar
application of zinc (0.04%) not only proved to be
most beneficial but also economical for lentil
production. Among the three lentil cultivars
WBL77 found better in respect of production (Fig.
4) and other yield attributes. Though Precoz
shown some good growth attributes but in
production purpose in this specific experiment
performance of this cultivar is very poor.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Haslett JF. Iron fortification of rice seed by
the soybean ferritin gene. Nature
Biotechnology. 2001;17:282—-286.

2. Muehlbauer C, Brown KH. Assessment
of the risk of zinc deficiency in
populations and options for its control.
Food and Nutrition Bulletin. 1991;25:94—
204.

3. Ali RI, Awan TH, Ahmad MM, Saleem U
and Akhtar M. Diversification of rice-based
cropping systems to improve soil fertility,
sustainable productivity and economics.
Journal of Animal and Plant Sciences.
2012;22:108-112.

4. Guilfoyle T, Hagen G. Auxin response
factors. Journal of Plant Growth
Regulation. 2001;10:281-291.

5.

10.

1

12.

Liscum E, Reed JW. Genetics of AUX/IAA
and ARF action in plant growth and
development. Plant Molecular Biology.
2002;49:387-400.

Jenik PD, Barton M. Kathryn. Surge and
destroy: The role of auxin in plant
embryogenesis. Development. 2005;132:
3577-3585.

Pandey SN, Gautam S. Effects of zinc
supply on its uptake, growth and
biochemical constituents in lentil. Indian
Journal of Plant Physiology. 2009;14:67-
70.

Reid DE, Ferguson BJ, Hayashi S, Lin YH,
Gresshoff PM. Molecular mechanisms
controlling legume autoregulation of
nodulation. Annals of Botany. 2011;
108:789-795.

White PJ, Bryson RJ, Meacham MC,
Bowen HC, Johnson SE, McGrath SP,
Zhao FJ. Biofortification of UK food crops
with selenium. Proceedings of the Nutrition
Society. 2008;65: 169—181.

Karak Tanmoy, Kumar Singh, Uttam Das,
Sampa Das, Kuzyakov Yakov.
Comparative efficacy of ZnSO4 and Zn-
EDTA application for fertilization of rice
(Oryza sativa L.). Archives of Agronomy
and Soil Science. 2005;51:253-264.

1. Cakmak I. Enrichment of cereal grains with
zinc: Agronomic or genetic biofortification?
Plant and Soil. 2012;302:1-17.

Singh AK, Meena MK, Bharati RC. Sulphur
and zinc nutrient management in rice lentil
cropping system international conference
on Life Science Research for Rural and
Agricultural Development, CPRS Patna
(Bihar). 2011;66-67.



13.

14.

15.

16.

Singh AK, Bhatt BP. Late-sown lentil
performance in response to foliar
application of zinc. Bangladesh Journal of
Botany. 2015;44(1):125-128.

Singh AK, Bhatt BP. Effects of foliar

application of zinc on growth and
seed vyield of late-sown lentil. Indian
Journal of Agricultural Sciences.

2013;83:622-626.

Somani LL. Micronutrients for soil and
plant health. Agrotech Publishing
Academy. 2008;14-74.

Vant MA, Hartley I. Methods to improve the
crop-delivery of minerals to humans and
livestock. In: Broadley MR, White PJ, eds.
Plant nutritional genomics. Oxford, UK:
Blackwell. 2000;265-286.

Pal et al.; CJAST, 33(2): 1-6, 2019; Article no.CJAST.46424

17.

18.

19.

Mcvicar ML, Yanyan W, Tilotran MJI,
Ranford LT. Biofortification and
bioavailability of rice grain zinc as affected
by different forms of foliar zinc fertilization.
Plos One. 2010;7(9):2257—2264.
Ramakrishna A, Gowda CLL, Johansen C.
Management factors affecting legumes
production in the Indo-Gangetic Plain. In:
Legumes in rice and wheat cropping
systems of the Indo-Gangetic Plain -
constraints and  opportunities. (In:
Johansen C, Duxbury JM, Virmani SM,
Gowda CLL. Eds.). 2000;156-165.
Thiyagarajan TM, Backiyavathy MR,
Savithri P. Nutrient management for pulses
- A review. Agricultural Research. 2003;24:
40-48.

© 2019 Pal et al.; This is an Open Access article distributed under the terms of the Creative Commons Aftribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle 3.com/review-history/46424




