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Abstract: A laboratory experiment was carried out in the Department of Seed Science and Technology, College of
Agriculture, University of Agricultural Sciences, Raichur to study the effect of seed polymer coating with micronutri-
ents and foliar spray on the resultant seed quality parameters of chickpea. Among the seventeen different treat-
ments, resultant chickpea seeds obtained from treatment polymer coated seeds (each@ 6 ml/kg of seed) along with
the combination of micronutrients viz.,ZnSQO,4 + Boron + Ammonium molybdate + FeSO, ( each @ 2 g/kg of seed )
and two foliar sprays (0.5 % + 0.2 % + 0.1% + 0.5 %, respectively, except ZnSO, and FeSO, in EDTA form) at an
interval of 10 days during flowering stage (50 and 60 days after sowing) recorded significantly highest hundred seed
weight (25.9 g), germination (97.00 %), speed of germination (18.50), shoot length (8.43 cm), root length (19.80 cm),
seedling dry weight (43.30 mg) and seedling vigour index (2738) compared to all other treatments and control (23.6
g, 92.05 %, 13.74, 5.48 cm, 16.30 cm, 34.00 mg and 2004, respectively) and hence above treatment combinations
can be used in order to produce good quality seeds.
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INTRODUCTION volved in biosynthesis of plant hormone and is m-co
ponent of variety of enzymes like, carbonic anhgdra
alcohol dehydrogenase, glutamic dehydrogenase. It
also plays an important role in nucleic acid anotgin
synthesis and helps in utilization of phosphorud an
nitrogen in seed formation and development. Ferrous
sulphate is another important micronutrient whishai
constituent of chlorophyll biosynthesis, regulatespi-
ration, photosynthesis, reduction of nitrates aoll s
phates and also activates several enzymes invatved
respiration (Kaleeswargt al., 2013). While, boron
plays an important role in flower retention, polkebe
growth, seed formation and seed setting and mainly
involved in translocation of metabolites from sauto
sink (Tanaka and Fujiwar, 2008). While, molybdenum

Among the pulses, chickpeg&iter arietinum L.) is a
major crop, which is highly nutritious grain legume
and one of the cheapest sources of energy andmprote
But, the slow growth in pulse production compared t
enormous increase in human population led to the pr
gressive decline in the per capita availabilitypofses.
(Anonumous, 2010). In India, chickpea is grownin a
area of 10.22 million hectares with a production of
9.88 million tonnes and an average productivitPe7

kg per hectare (Anon., 2014) which is far lesshe t
world average productivity. In order to improve the
productivity, it is necessary to supply the goodligy
seed to the farmers, as it is a proven fact thafptio-

ductivity of many crops can be increased by 20-25i,4yed in nitrogen assimilation and helps rootinie

percent by mear use of high quality seed. bacteria to fix atmospheric nitrogen (Campbal.,
For optimum growth and development of crop pIants,zooo)

17 elements are very much essential. These mineralspeqe micronutrients may be supplied to the plants
when reql_ured in r_elatlvely high amounts are C_a"edthrough soil application, foliar spray or seed tneant.
macronutrients or in trace a_modunts, Im'_cr(?numents'Micronutrient application through seed treatments i
Since, micronutrients are required in relativelyadier proves the stand establishment, advances phonalogic

quantities _for plant growth, they are as importast o\ ents and increases yield and micronutrient grain
macronutrients (Farooef al.,2012). They often act as .t in many crops (Faroog al, 2012). In many

co—faptors In enzyme systems and participate Ipxed cases, micronutrient application through seedrreat
reactions and having several other vital f_unct|mn§ performed better or similar to other applicationtime
plants (Mengelet al., 2001). Among the micronutri-  ,qq (gingret al., 2003). Being an easy and cost effec-
ents, zinc, boron, ferrous sulphate and ammonium MOy e method, seed treatment by polymer coatinggalon
lybdate are very important for pulses as zinc is in i, foliar spray offer an attractive option forstirce
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poor farmers through its pronounced effect durimg t
early stage of seedling establishment (Johretcad.,
2005) and seedling growth (Singhal., 2003). Keep-
ing in view the above facts, the present investgat
was carried with an objective to study the influed
seed coating with micronutrients and foliar spray o
seed quality of the resultant seed of chickpea.

MATERIALSAND METHODS

found significant for various seed quality paramete
under study.

RESULTSAND DISCUSSION

The results obtained on various resultant seedtgual
parameters of chickpea obtained from seed polymer
coated with micronutrients and foliar sprays afteir
harvest from the field are presented below:

100 seed weight (g):In the present study, significantly

An experiment was conducted in the Department ofhigher hundred seed weight (25.9 g) was recorded by
Seed Science and Technology, College of Agriculture the seed harvested fromsTfreatment (seed polymer

University of Agricultural Sciences, Raichur during
the year 2014 to study the effect of seed polyroat-c
ing with micronutrients and foliar spray on seedlgu
ity parameters of the resultant seed of chickpétéavau

coating with 6 ml/kg along with combination of noer
nutrients namely, ZnSOr Boron + Ammonium mo-
lybdate + FeS@each at 2 g per kg of seed ) along with
two foliar sprays (0.5 % + 0.2 % + 0.1% + 0.5 %, re

JG-11. The experiment consisted of seventeen differspectively, except ZnS@and FeSQin EDTA form) at
ent treatments which were imposed with different an interval of 10 days during flowering stage (50 a

micronutrients either individually or in combinatio
along with polymer ( Disco Agro DC Red L-603 pro-
cured from Incotec Pvt. Ltd. Ahmedabad, Gujarath @
ml per kg of seed dissolved in 45 ml water in anpt
seed coating machine except contrial,T;: ZnSQ, @

2 g per kg of seed,,TZnSQ, @ 4 g per kg of seedT
Boron @ 2 g per kg of seed;; Boron @ 4 g per kg of
seed, . Ammonium molybdate @ 2 g per kg of seed,
Te: Ammonium molybdate @ 4 g per kg of seed, T
FeSQ @ 2 g per kg of seedgTFeSQ @ 4 g per kg
of Seed, BT+ T3 Tig T+ Ts, Tyt T+ Tq, Teo T3
+Ts, Tagt Ta+ T7, Tigl Ts + T7, Tag Ty + T3+ Ts + T4,
T1e Only polymer, T7: Absolute control.The coated
seeds were properly dried in shade to bring baek th
original moisture content and sown in the fielddal-
ing standard agronomic practices in a randomise#t bo

60 DAS) ) compared to all other treatments androbnt
(23.6 g) (Table 1). This increase in hundred seed
weight might be due to better seed filling as thierm
nutrients play an important role in pollen germioat
seed development, cell division, translocation afas
and starch from source to sink (Masughial., 2009).
Similar results were reported by Umarahal. (2003)

in black gram by seed pelleting with DAP (40 g) +
ZnSQ, (100 mg) + FeSE(100 mg) + ammonium mo-
lybdate (250 mg) using 10 per cent maida as an-adhe
sive and Dixit and Elamathi (2007) in green grane du
to foliar application of DAP (2%) + Napthelene acet
acid (40 ppm) + B (0.2%) + Mo (0.05%).

Seed germination (%): The seed germination (97.00
%) was significantly higher in the seeds harwkste
from Ty5 treatment compared to all other treatments

design. During flowering stage (50 and 60 DAS) two and control (92.05 %) (Table 1) as it had suppthex

foliar sprays at an interval of 10 days were gieéher
individually or in combination as per the treatngent
(ZnsSQ, @ 0.5 % + Boron @ 0.2 % + Ammonium mo-
lybdate @ 0.1% + FeSO@ 0.5 %, respectively,
ZnSQ, and FeSQ@in EDTA form). At physiological

required micronutrients for better seed development
which in turn might have influenced the seed geanin
tion. Similarly, Harriset al., (2008) demonstrated that
the chick pea seed Zinc content was increased by 29
per cent through seed priming with Zinc sulphaterov

maturity the seeds were harvested followed by propethe control. Priming seeds in Zn solution increased

threshing and drying and subjected for assessang v
ous seed quality parametetz., seed germination per-

grain Zn contents in chickpea, lentil, rice and wheat
(Johnsoret al., 2005). This is in turn dependent on the

centage was worked out by putting 100 seeds each iefficient synthesis, accumulation of food metaleslit
four replications by following between paper method such as protein, carbohydrates and their transtotat
and the rolled towels were incubated in the walk infrom source to the developing seed (sink) at greate
seed germinator maintained at 25 degree celcius wit ease (Shkolnik and Abdurashitov, 1958). Seed pgmin
90 percent relative humidity (ISTA, 1999), speed of with Zn improved germination and seedling develop-
germination was worked out (Maguire, 1962) by ment in barely (Ajourkt al., 2004). Similarly, Ozturk
counting the number of seeds that geminated oy dail et al. (2006) studied the effect of foliar Zn application

basis up to the day of final count, shoot lengtiotr
length, seedling dry weight and vigour index wak ca

on the concentration of Zn in seeds of a breadatvhe
cultivar and found that after 36 hours of gerrtiona,

culated as per the formula suggested (Abdul-Ba#li an the coleoptile and roots that emerged showed very
Anderson, 1973). The data of the laboratory experi-intensive red colour formation and had Zn concentra

ment were statistically analyzed by adopting com-

pletely randomized design as outlined by Sundartraj
al. (1972). The critical difference were calculated a
one per cent level of probability, Wherever ‘F'ttesas

tion up to 200 mg/kg indicating substantial remiabil
tion of Zn from seed pools into the developing soot
(radical) and coleoptile thus highlighting the ihxe
ment of Zn in physiological processes during early
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Control (Ty17) Micronutrient treatment (T1s)

Plate 1. Influence of micronutrients on seedling vigour of the resultant seed in chickpea.

seedling development, possibly in protein synthesisbolic activity of indole acetic acid and auxin
cell elongation membrane function and resistance tqKrishnasamy, 2003) through the micronutrients and
abiotic stresses (Cakmak, 2000). In addition, highe its translocation leading to faster cell divisionda
seed Zn contents may better resist invasion of soil elongation leading to increase in root and shaugtle
borne pathogens during germination and seedling deSimilar results were also reported by Srimaghial.
velopment thus ensuring good crop stand (Marschner(2007) in green gram due to hardening with MgSO
1995). Kauret al. (2009) also reported improved ger- (100 ppm) andprosopis leaf extract (1%) + pelleting
mination of Chlorophytum borivilianum (L.) from with DAP (40 g) + MnSQ@ (100 mg) + FeSQ (100
seeds soaked in Zn (Zn@Jor 12 h. Substantial im- mg) + ammonium molybdate (250 mg) per kg of seed
provement in germination and early seedling growthand Harish Babet al., (2005) by pelleting green gram
was observed when seeds of papaya were primed in &eds with micronutrient mixture (2 % iron + 1% man
mg per litre B solution for 6 h (Dedt al., 2010). How-  ganese + 3 % zinc + 0.5 % boron).

ever, Rahmaet al., (2014) did not find any significant Seedling dry weight (mg) and seedling vigour
variation in seed germination due to seed treatmenindex: Among the different treatments, significantly
with boron (2 g/kg of seed) and molybdenum (1 g/kghigher seedling dry weight (43.3 mg) was recordgd b
seed) in chickpea. Ti5 as compared to all other treatments and control
Speed of germination:Among the treatments, signifi- (34.0 mg). This could be due to better seedlingtlen
cantly higher speed of germination (18.50) was re-(root + shoot) as well as enhanced lipid utilizatio
corded by Ts compared to all other treatments and through glyoxylate cycle, a primitive pathway leagli
control (13.74) (Table 1). This could be due todké&- to faster growth and development of seedling techea
vation of cells, which might have resulted in thee e autotrophic stage well in advance of others and ena
hancement of mitochondrial activity leading to the bling them to produce relatively more quantity of d
formation of high energy compounds and vital bio- matter (Jayaraj, 1997) and finally resulted in Hign
molecules, which were made available during earlycantly higher seedling vigour index (2738) compared
phase of germination (Dharmalingaatnal., 1998) and  to other treatments (Table 1 and Plate 1) and ateide
also due to nitrogen containing compound that mightcontrol (2004). Similar results were reported byista
have stimulated the speed of germination with tihe i Babuet al., (2005) by pelleting green gram seeds with
crease in the seed cytokine content, which intexéttt micronutrient mixture (2 % Fe+ 1% Mn + 3 % Zn +
growth inhibitors and enhance metabolic procesd-lea 0.5 % B) and Srimathgt al. (2007) by hardening green
ing to higher speed of germination. Similarly, Kei gram seeds with MnS{100 ppm) andorosopis leaf
(2002) also reported that, seed with higher init&bi- extract (1%) + pelleting with DAP (40 g) + Mn30O
tal food reserve (test weight) always showed rapd (100 mg) + FeS©(100 mg) + ammonium molybdate
faster germination. (250 mg) per kg seeds, Kavitha (2002) in blackgram
Shoot and root length (cm):Similarly, significantly  seeds hardened witprosopis leaf extract (1%) fol-
higher shoot and root length (8.43 cm and 19.80 cm)owed by pelleting with 40 g DAP + 100 mg Zn$S®
respectively) were recorded from the seeds that wer 100 mg FeSQ+ 250 mg ammonium molybdate per kg
harvested from f treatment compared to all other of seed. Similarly, Deepika and Pitagi (2015) régar
treatments and control (5.48 cm and 16.30 cm, pespe higher seedling dry weight (5.07 mg) of the reslta
tively) (Table 1). This might be due to increaseetan  seed with the combination of RDF + ZnS@ 10 kg
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per ha + Borax @ 0.1% spray at bud initiation stage papaya Carica papaya L.) through different pre-
radish. However, Rahmaet al., (2014) did not find sowing seed treatmentcta Hort., 851 : 313-316.

any significant variation in seedling dry weightdan Dixit, P. M. and Elamathi, S. (2007). Effect ofitol applica-
vigour index due to seed treatment with boron &g/ tion of DAP, micronutrients and NAA on growth and
seed) and molybdenum (1 g/kg seed) in chickpea. 2’5'9300?;3067” gram\ignaradiata L.). Legume Res., 30
Conclusion Farooq, M., Wahid, Aand Kadambot, H. and Siddique M.

) . M.(2012).Micronutrientapplication through seed treat-
Polymer coating (@ 6 ml/kg) of chickpea seeds along  ments - a reviewd. Soil Sci. and PI. Nutrition., 12 (1) :
with ZnSQ, + Boron + Ammonium molybdate + 125-142.
FeSQ (each @ 2 g/kg of seeds) with two foliar sprays Harris, D., Rashid, A., Miraj, G., Arif, M. and YusaM.
(0.5% + 0.2 % + 0.1% + 0.5 %, respectively, except (2008).A 'On-farm' seed priming with zinc in chidep
ZnSQ, and FeSQin EDTA form) at an interval of 10 and wheat in PakistaRl. Soil. 306 : 3-10.
days during flowering stage (50 and 60 days after Harish Babu, B. N., Kempegowda, M. L., Kalappa,P/.and

sowing ) resulted in significant increase in huettr Rudra Naik, V. (2005). Comparative evaluation dfe
ent pelleting materials on seed performance ofdfrbean

seed weight (25.9 g), germination (97.00 %), spafed and e }

L green graniKar. J. Agric. <ci., 18 (1) : 32-35.
germination (18.50), ShOOt Iength (8.43 cm), root ISTA. (1999). International rules for seed testiBged Sci.
length (19.80 cm), seedling dry weight (43.30 mgg) a and Technol., 27 : 25-30.

seedling vigour index (2738) compared to othertirea jayaraj, T. (1997). Study of the effect of planbtpction
ments and control (23.6 g, 92.05 %, 13.74, 5.48 cm,  chemicals on seed quality in sesaresgme indicum
16.30 cm, 34.00 mg and 2004, respectively). Hence, L.) Cv. KRR 2 and TMV 3M. . (Agri.) Thesis, Tamil
the seed producing organizations can use this téchn Nadu Agric. Univ., Coimbatore (India).

ogy for suppling the micronutirnets to the seedryr Johnson, S. E., Lauren, J. G., Welch, R. M. and Doxh).

early seed germination which helps in better geamin M. (2005). A comparison of the effects of microment
tion with high vigour. seed priming and soil fertilization on the minenatri-

tion of chickpea Cicer arietinum), lentil (Lens culi-
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