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ABSTRACT

The field experiment was conducted at Zonal Agricultural Research Station, University of
Agricultural and Horticultural Sciences, Navile, Shimoga during kharif, 2013 and Laboratory studies
were conducted in the Department of Seed Science and Technology, UAS, Bangalore. The four levels
of nutrients M,:75:40:40NPK kg ha'M,: RDF+ZnSo, @10 kg ha" M,: RDF + Borax 0.1% spray at
bud initiation stage M,: RDF + ZnSo, @ 10 kg ha™ + Borax (0.1%) spray at bud initiation stage. The
combination of RDF + ZnSo, @ 10 kg ha™' + Borax 0.1% spray at bud initiation stage was effective
in maximum plant height (33.80cm),number of leaves plant™ (34.30) at bud initiation stage, length
of inflorescence (93.80cm),number of siliqua plant*(363),siliqua weight plant’ (26.30g), siliqua
length (5.34cm),No. of seeds siliqua™(5.67),seed recovery per cent (92.87), seed yield(199.93kg
ha'), germination per cent(92.20), seedling vigour index | &Il (2100 & 467) compared to control
with (30.09cm, 26.60, 81.70 cm,13.809,4.63cm,4.59,80.38%,138.75 kg ha™ 83.70%,1243 and 357

respectively.
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INTRODUCTION

Radish is one of the important root
vegetable extensively grown in almost all parts of the
country .It can be considered an annual as well as
a biennial crop. It is cool season vegetable. Radish
plays a vital role in the health and nutritional security
of human beings in addition to improve the economy
of the people of the country. Zinc plays vital role in the
metabolic activities of plants. The principal function
of zinc in plant is as a metal activator of enzymes.
Boron, on the other hand is considered to be
necessary for hormone metabolism, photosynthetic
activities, cellular differentiation and water absorption
in plant parts. Good quality seed is also one of the
important means to increase productivity in any seed
crop. In this view, the present investigation initiated
to know the effect of zinc and boron on growth, seed
yield, quality of radish (Raphanus sativus L.) in cv.
Arka nishanth.

MATERIALS AND METHODS

The experiment was conducted during rainy
season of 2013 at ZARS, Navile, UAHS and Shimoga
.Nutrients levels four. M,: RDF 75:40:40 NPK kg ha™,
M,:RDF+ZnSo, @10 kg ha', M_:RDF + Borax 0.1%
spray at bud initiation stage , M,: RDF + ZnSo, @
10 kg ha' + Borax 0.1% spray at bud initiation stage
were tested in Factorial Randomised Block Design
replicated thrice, plot size gross 2.5mtx4.2mt, Net
plot 1.5mt x4.2m, spacing of radish row to row 60cm
and plant to plant 30cm.Radish steckling were raised
onridges and 40-45days old and uniform stecklings
were selected. One-third portion of root and shoot
was cut to the original root and shoot formed without
giving any injury to central growing point. The growth,
seed yield and quality parameters viz., Plant height
and No. of leaves at bud initiation stage (cm), length
of inflorescence (cm), Days to 50 per cent flowering,
Days to maturity, Number of siliqua per plant, siliqua
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weight per plant (g), siliqua length (cm), No. of seeds
per siliqua, Seed recovery (%),Seed yield plant™ (g),
seed yield plot™ (g), seed yield (kg ha'),test weight
(9), germination percent, mean seedling length (cm),
mean seedling dry weight (mg), seedling vigour
index 1&ll, electrical conductivity (uSppm-') ,total
dehydrogenase activity (0D value) and data were
analyzed as suggested by Sundaraju et al. (1972)
.The crop raised in sandy loam soil, fertility status
as envisaged through the status of available N is low
(178.60 kg ha"),P,0, is high (68.70 kg ha),K,O is
medium (167.60 kg ha') range having soil reaction
in the acidic pH (5.86),micronutrients like boron is
low (0.43mg kg') ,Zinc also low (0.46mg kg™).

RESULTS AND DISCUSSION

The results obtained from the present
investigation have been discussed in the following
sub heads.

Growth attributes

Growth parameters like plant height (33.80
cm) and number of leaves per plant (34.30) at bud
initiation stage, length of inflorescence (93.80cm),
days to maturity (94.90), 50 per cent flowering
(54.90) were significantly affected by M, treatment
combination of RDF + ZnSo, @ 10 kg ha™' + Borax
(0.1%) spray at bud initiation stage (Table 1) over
other treatments except followed by M, and M,
treatment. Fewer days taken for 50 per cent flowering
in M, treatment (54.90 days) and same result shown

in days taken for maturity (94.90days) compared to
other treatments. The increase in plant height and
number of leaves could be attributed to inter nodal
elongation by cell division and synthesis of higher
photosynthesis due to recommended dose of NPK
and micronutrients cations are involved in enzyme
systems as cofactors with the exception of Zn and
these are capable of acting as ‘electron carriers’ in
the enzyme systems which are responsible for the
oxidation-reduction in plant. The results uphold the
findings of earlier studies made by Makhan Singh
et al. (2003) in tomato, Pranabjyoti Sarma et al.
(2003) in cabbage, Yadav et al. (2009) in cabbage.
The length of inflorescence maximum this might be
due to application of micronutrients helps in growth
of meristematic tissues growth which ultimately
increases the vegetative growth. Present findings
were collaborated with earlier observations made
by Saha et al. (2010) in sprouting broccoli, Suresh
kumar et al. (2010) in cauliflower, Ankur agarwal
and Ahmed (2007) in cauliflower. The days taken
to 50 per cent flowering was increased with an
application of 75:40:40 recommended dose of NPK
kg ha'(58.8days) compared to 75:40:40NPK kg ha™
+ Zinc sulphate @10 kg ha'+0.1 % borax spray at
bud initiation stage was decreased in the days taken
to 50 per cent flowering (54.90days) and days to
maturity(94.90days) Induction of early flowering due
to application of micronutrients was mainly ascribed
to the process of plant regulators which have an
influence on early flower initiation. The results are in
agreement with findings of Geetharani et al. (2008) in

Table1: Effect of zinc and boron on growth parameters in radish
(Raphanus sativus L.) cv. Arka nishanth

Nutrients Plant heightat  No. of Leaves length of Days taken for Days taken
levels bud initiation  at bud initiation  inflorescence 50 per cent for
stage(cm) stage (cm) flowering maturity
M, 30.09 26.60 81.70 58.80 111.80
M, 31.53 28.90 86.30 57.40 102.50
M, 32.40 30.10 87.00 56.90 98.40
M, 33.80 34.30 93.80 54.90 94.90
S.Emz+ 0.351 0.952 1.428 0.417 0.948
CD (P=0.05) 1.030 2.791 4.190 1.223 2.781

Nutrients (M)

M1: RDF (75:40:40 NPK kg ha), M,: RDF+ZnSO, @10kg ha!, M_: RDF+ borax 0.1% spray at bud initiation

stage, M,: M+M,
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onion, Dileepkumar Masuthi et al.( 2009) in cowpea,
Nag et al. (2003) in African marigold.

Seed yield attributes

Application of 75:40:40NPK kg ha™' + Zinc
sulphate @10 kg ha™ +0.1 % borax spray at bud
initiation stage (M,)recorded significantly highest
values for seed yield and quality parameters and
produced (Table 2) no. of siliqua per plant (363) ,
siliqua weight (26.30g),siliqua length (5.34cm),no.
of seed per siliqua (5.67), seed recovery per cent
(92.87),seed yield per plant (7.88g) ,seed yield plot™
(1269) and seed yield ha' (199.93kg ha'') over other
treatments and was followed by M, (215, 13.80g,

4.63cm, 4.59, 3.73g, 80.38%, 849, 138.75 kg ha™,
respectively) .The highest seed yield was also due to
higher no. of siliqua per plant ,siliqua length and no.
of seed per siliqua .The increased seed recovery per
cent might be due to effect of micronutrients play a
decisive role in improving the productivity of the crop
.In fact zinc is recognized as key element in protein
synthesis and also involved in nitrogen fixation,
boron helps in arresting flower drop and improve the
pod setting which concerned with sugar translocation
from complex compounds like carbohydrates and
translocated them at greater ease. Boron plays a
greater role in nitrogen based synthesis or utilization
and involved in RNA metabolism. Similar results

Table 2: Effect of zinc and boron on seed yield attributes in radish
(Raphanus sativus L.) cv. Arka nishanth

Nutrients  No. of Siliqua Siliqua No. of Seed Seed Seed Seed
levels siliqua weight length seed recovery yield yield yield
plant’ (9) (cm) siliqua™ (%) plant' (g) plot'(g) (kg ha')
M, 215 13.80 4.63 4.59 80.38 3.73 84 138.75
M, 263 15.70 4.82 4.85 80.67 5.72 94 150.80
M, 280 18.70 4.93 5.03 82.20 6.34 100 158.04
M, 363 26.30 5.34 5.67 92.87 7.88 126 199.93
S.Emzx 11.440 0.434 0.063 0.096 2.081 0.351 2.060 6.345
CD(P=0.05) 33.550 1.273 0.186 0.281 6.102 1.030 6.040 18.610

Nutrients (M)

M1: RDF (75:40:40 NPK kg ha'), M,: RDF+ZnSO, @ 10kg ha'', M,: RDF+ borax 0.1% spray at bud initiation

stage, M,: M+M,

Table 3: Effect of zinc and boron on seed quality attributes
in radish (Raphanus sativus L.) cv. Arka nishanth

Nutrients Test Germination Mean Mean Seedling Seedling EC TDH
levels weight percent seedling seedlingdry vigour vigour (uSppm)(OD Value)
(9) length(cm) weight (mg) index| index Il
M, 8.74 83.70 14.85 4.27 1243 357 81.47 0.925
M, 9.20 86.60 18.48 4.49 1599 388 69.89 0.981
M, 9.44 89.30 19.88 4.77 1776 426 68.31 0.994
M, 9.70 92.20 22.77 5.07 2100 467 57.20 1.032
S.Emz 0.148 0.531 0.172 0.038 16.800 4.320 0.708 0.008
CD(P=0.05) 0.424 1.522 0.495 0.111 48.180 12.40 2.032 0.023

Nutrients (M)

M1: RDF (75:40:40 NPK kg ha'), M,: RDF+ZnSO, @ 10kg ha!, M,: RDF+ borax 0.1% spray at bud initiation

stage, M,: M+M,
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were reported by Hamsaveni et al. (2003) in tomato,
Natesh et al.(2005) in chilli, Geetharani et al. (2008)
in onion, Dileepkumar et al.( 2009) in cowpea,
Nagaraju and Mohankumar et al.(2010) in soybean,
Naga et al. (2013) in tomato.

The resultant seeds were analyzed for
various seed quality parameters (Table 3) .Nutrients
levels showed beneficial significant effect on seed
quality parameters over other treatments. M,
treatment seeds showed higher test weight (9.709),
germination (92), mean seedling length (22.77cm),
seedling dry weight (5.07mg), seedling vigour
index | (2100) seedling vigour index Il (467),total
dehydrogenase activity (1.032) and lowest electrical
conductivity (57.20 uyS ppm™) compared to other
treatments . This ZnSO, enhanced metabolic
activity; earliness in germination may be due to
presence of higher amount of metabolites, which
helps in resumption of embryonic growth during

germination. In addition to these metabolites, release
of certain enzymes responsible for degradation of
macromolecules into micro molecules within the
seed as reported by Dileepkumar et al.(2009) in
cowpea, Hamsaveni et al. (2003) in tomato, Natesh
et al.(2005) in chilli, Geetharani et al. (2008) in onion.
The improvement in root and shoot length of seedling
due to ZnSO, ascribed to the efficient protein
synthesis and better source to sink relationship
which resulted in better development of seeds giving
rise to higher germination and vigour index. These
results were in collaborative with Dileepkumar et
al.(2009) in cowpea, Arvind kumar et al. (2012) in
bitter gourd,

CONCLUSION

Thus it is concluded that M, (RDF+ZnSo,
@10 kg ha' + Borax (0.1%) spray at bud initiation
stage) is effective in increasing the growth, seed
yield and quality of radish.
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