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Abstract

Macro and Micronutrients in oilseeds essential for plant growth, but plants require macro nutrients in
large quantity and micronutrients relatively in smaller quantity. Macronutrients include nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) and sulphur (S). They play major role in
protein and starch synthesis, fruit formation, nodulation, pegging, oil synthesis and chlorophyll
production. Micronutrients include iron (Fe), manganese (Mn), zinc (Zn), copper (Cu), molybdenum
(Mo) and boron (B). They play major role in translocation of photosynthesis, increases seed setting
percentage, essential for translocation of sugar, germination of pollen grains, stigma receptivity, amino
acid and protein synthesis which ultimately increase the productivity of oilseed crops.
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Introduction

India is the largest producer of oilseeds in the world and oilseed sector occupies an important
position in the agricultural economy of the country. Qilseeds are among the major crops that
are grown in the country apart from cereals. In terms of acreage, production and economic
value, these crops are second only to food grains. India is the 4™ largest vegetable oil economy
in the world, next only to USA, China, Brazil and Argentina, and has an annual turnover of
about Rs 80000 corer. India accounts for 12-15 per cent of oilseeds area, 7-8 per cent of
oilseeds production, 6-7 per cent of vegetable oils production, 9-12 per cent of vegetable oils
import and 9-10 per cent of the edible oils consumption (Anonymous 2014) [,

Almost 72% of the total oilseeds area is confined to rainfed farming, cultivated mostly by
small and marginal farmers. Macronutrients include nitrogen (N), phosphorus (P), potassium
(K), calcium (Ca), magnesium (Mg) and sulphur (S). They play major role in protein and
starch synthesis, fruit formation, nodulation, pegging, oil synthesis and chlorophyll production.
Seven of the sixteen essential plant nutrients are referred to as micronutrients. Micronutrients
are essential for plant growth, but plants require relatively in smaller quantity. They include
iron (Fe), manganese (Mn), zinc (Zn), boron (B), copper (Cu), molybdenum (Mo) chlorine
(CI). In oilseeds these micronutrients play a major role in translocation of photosynthates,
increasing seed setting percentage, essential for translocation of sugar, germination of pollen
grains, stigma receptivity, amino acid and protein synthesis which ultimately increase the
productivity of oilseed crops (Anonymous 2012) [, Almost 72% of the total oilseeds area is
confined to rainfed farming, cultivated mostly by small and marginal farmers. The problem of
micronutrient deficiency is becoming more serious due to introduction of high yielding
varieties, increasing cropping intensity, use of high analysis fertilizers and limited use of
organic manures. These are causes for poor productivity of oilseed crops. Hence, it is
necessary to adopt the proper micronutrient management practices to increase the productivity
of oilseed crops. The work of various research workers discussed above indicated that macro
and micronutrient management practice may plan an significant role to promote growth,
productivity, uptake of nutrients and oil content of oilseed crops in sustainable basis as well as
soil health.

Effect of foliar application on growth parameters of oilseed crops
Mary Schon and Dale Blevins (1990) %l revealed that foliar application of B at 1.12 kg ha*
and 2.24 kg ha increased the number of branches plant (2.2) at the end of the season and
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significantly stimulated the formation of groundnut pods
(42.7). This rate also further tended to increase the number of
seeds plant? (98.8) and seed yield plant?! (13.2 g) of
groundnut as compared to absolute control i.e. number of
branches plant® (0.6), formation of groundnut pods (24),
number of seeds plant? (56.1) and seed yield plant? (9.5 g)
respectively. Patra et al. (1995) %] reported that application of
0.5% KNOs, 0.5% Ca(NOs), and 2% urea increased growth
rate about 7.2 g m? day?, 20.89 pods plant?, 100 kernel
weight 47.70 g, shelling% 70.65 and pod yield 3732 kg ha™* of
groundnut compared to absolute control i.e. growth rate about
5.36 g m2day?, 12.7 pods plant™, 100 kernel weight 44.3 g,
shelling% 68.7 and pod yield 2077 kg ha? respectively.
Reinbott and Blevins (1995) [ reported that foliar
application of B increased the plant height and nodulation of
the soybean over absolute control. Sarkar et al. (1999) [8
revealed that foliar application of 0.25% KNO; + 0.203%
Ca(NO:s), in groundnut resulted in higher plant height (48.6
cm), dry matter production (14.60 g plant™) and growth rate
(0.285 g plant® day™) over without spray. Kulkarni et al.
(2002) 9 concluded that foliar application of boron at 0.2%
at 45 and 55 DAS of sunflower has recorded significantly
higher number of leaves (11.9 plant?) and dry matter
production (45.4 g plant?) as compared to control 10.4 leaves
plant? and 39.3 g plant? of dry matter production of
sunflower. Sharma and Jain (2003) 2 reported that foliar
application of zinc at 0.5% at flower initiation and 50%
flowering stage in Indian mustard has recorded significantly
higher plant height (166.2 cm) and primary branches (7.17
plant?) as compared to control (154.6 cm and 5.00 plant?,
respectively).

Thalooth et al. (2005) 431 showed that increasing the level of
phosphorus fertilization to 48 kg P,Os acre® and foliar
spraying with zinc 1 g L has a favorable effect on enhancing
growth and yield of sunflower plants grow under salinity
condition compared to without spray. Veerabhadrappa and
Yeledhalli (2005) ®7 conducted the field experiment on
groundnut at College of Agriculture, Raichur to study the
effect of foliar spray of nutrients (formulation of urea, SSP
and MOP at 1%) at 60 DAS along with 100% RDF recorded
the number of leaves plant? (27.90), leaf area plant? (5.85
dm? plant™) and total dry matter production (22.91 g plant™)
compared to absolute control i.e. number of leaves plant?
(23), leaf area plant™ (4.79 dm? plant?) and total dry matter
production (19.63 g plant?) respectively. Tejeswara Rao and
Subbaiah (2006) ™3 reported that combined (Zn, B and Mo)
foliar application of micronutrient recorded significantly
higher plant height (176 c¢m), primary branches (7.0 plant?)
and dry matter production at different stages of Indian
mustard as compared to control (144 cm, 5 plant? and dry
matter production at different stages, respectively). Ravi et al.
(2008) reported that combined foliar application of iron at
0.5% + zinc 0.5% at 30 and 65 DAS of safflower has
recorded significantly higher growth parameters like plant
height (97.5 cm), no. of leaves (81.5 plant?), primary (10.8
plant?), secondary (17.3 plant?) and dry matter production
(2440.7 kg ha) as compared to control (80.4 cm, 65.4 plant?,
7.6 plant?, 13.7 plant® and 2029.6 kg ha’, respectively).
Arvind Kumar et al. (2010) B! reported that foliar application
of zinc at 0.5% at 35 and 55 DAS on sunflower has recorded
significantly higher plant height (65.66 cm), number of leaves
(23.02 plant?) and stem girth (4.13 cm) but it was statistically
on par with boron at 0.3% application compared to absolute
control plant height (64.33 cm), number of leaves (22.30
plant?) and stem girth (4.13 cm), respectively. Nofal et al.
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(2011) [ observed significantly higher plant height (72.17
cm), stem length (60.22 cm), stem diameter (2.02 mm) and
length of fruiting zone (12.79 cm) due to foliar application of
2% zinc in linseed as compared to absolute control higher
plant height (67.47 cm), stem length (59.33 cm), stem
diameter (1.76 mm) and length of fruiting zone (8.78 cm),
respectively. Hafiz and El-Bramawy (2012) [*4l reported that
the foliar spraying of sesame plants with 2% potassium
sulphate induced significant increases number of capsules
plant? (108.20) and seed yield plant? (20.97 g) compared to
unsprayed plants number of capsules plant™ (91.45) and seed
yield plant? (17.67 g), respectively. Naveenkumar (2012) 28]
reported that basal application of 20 kg N, 60 kg P,Os, 25 kg
K20 ha? + foliar application of nitrogen at 7 kg N ha! at 45
days after sowing and foliar application of nitrogen at 7 kg N
ha! at 60 days after sowing recorded significantly higher leaf
area plant® (17.45 dm?), leaf area index (5.82), leaf area
duration (136.54 days) and total dry matter production (39.36
g) of groundnut than absolute control.

Effect of foliar application on yield and yield attributing
character of oilseed crops

Kulkarni et al. (1989) I8 reported that higher pod yield of
groundnut was obtained with the soil application of Zn at 20
kg ha! (1150 kg ha') followed by foliar spray of Mn 0.6 per
cent (1222 kg ha) and B 0.2 per cent (1213 kg ha?). Balerao
et al. (1994) [ reported that mean dry pod yield was
increased by 5.6 — 20% by foliar applications including
individual or combined trace elements (borax at 2%), urea,
phosphorus and plant growth regulators (tricontanol). Khilari
(1994) 71 reported that the foliar application of either 0.5%
FeSo, or 0.5% Fe-EDTA along with 1% DAP controlled
yellowing in groundnut and increased the pod yield and
haulm yield and also iron uptake over without foliar spray.
Hag and Mallarino (2000) (%1 reported that foliar application
of N, P, K at 1% each at reproductive stage slightly increased
seed yield due to increase pod number compared to absolute
control. Hugar and Kurdikeri (2000) [ observed at Dharwad
(Karnataka), that the application of Zn and Mo through seed
treatment 2 g kg seed each + foliar spray (0.025% Zn and
0.5% Molybdenum) resulted in soybean crop the highest seed
yield (24.34 g ha), oil content (20.20%) and test weight
(14.41 g) in soybean compared to lower levels. Sesay and
Shibles (2000) M9 studied the effect of N, P, K foliar
application at 1% each on soybean during seed filling stage
and observed that foliar nutrients application gave significant
yield increase over control. Padma et al. (2001) 34 concluded
that foliar spray of boron at 0.2% at ray floret stage in
sunflower has recorded significantly higher seed set (84.2%),
total number of seeds head™ (901), test weight (6.00 g), seed
yield (11.689 q ha*) as compared to control (72.6%, 708, 4.20
g and 6.95 g ha'l, respectively).

Ali and Mowafy (2003) ™ observed that foliar spray of Zn
(2%) improved the groundnut yield attributes and yield as
well as quality over absolute control. Mahesh et al. (2003) 291
concluded that foliar spray of zinc at 0.5% at flowering stage
of first raceme + at flowering stage of secondary racemes has
recorded significantly higher the all yield parameters in castor
as compared to spraying at flowering stage of first raceme.
Sharma and Jain (2003) 2 reported that foliar spray of zinc at
0.5% at flower initiation and 50% flowering has recorded
significantly higher yield parameters like silique plant?, 100
seed weight, seed yield and harvest index of mustard as
compared to control. Shanke et al. (2004) [“Y reported that
foliar application of boron at 0.5% + soil application of
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molybdenum at 1 kg ha* recorded significantly higher kernel
yield (21.87 g ha'l), straw yield (39.89 g ha) and oil content
(45.7%) of groundnut as compared to recommended dose
(15.43 g ha!, 32.52 g ha! and 43.15%, respectively). Dash et
al. (2005) [ reported that 100% RDF (recommended dose of
NPK 20:60:40) recorded higher plant height, number of
branches, LAI and dry matter accumulation of soybean over
50% RDF and the control. Patil et al. (2006) 32 reported that
application of boron and zinc through soil as well as foliar
application among them foliar application of borax at 0.1% at
55 DAS has recorded significantly higher yield parameters of
sunflower as compared to soil application.

Tejeswara Rao and Subbaiah (2006) 1 concluded that
combined foliar application of micronutrients Zn (0.5%) + B
(1 ppm) + Mo (0.1%) has recorded significantly higher
number of silique plant? (245), seed yield (1349 kg hal),
stover yield (2710 kg ha?) and oil content (33.5%) of Indian
mustard as compared to control higher number of silique
plant? (186), seed yield (1020 kg ha't), stover yield (2364 kg
hal) and oil content (30.8%) respectively. Noor et al. (1997)
(39 and Venkatesh et al. (2006) “é reported that the increased
in pod weight (38.37 g), seed index (43.41 g) and pod yield
(27.96 g ha') of groundnut with foliar application of Boron (2
ppm) over absolute control i.e pod weight (32.28 g), seed
index (39.55 g) and pod yield (23.28 q ha), respectively.
Meena et al. (2007) 4 carried out experiment in TN,
Coimbator with application of ZnSo, at 20 kg ha™* plus 0.5%
foliar spray along with borax at 25 kg ha™* plus 0.25% foliar
spray recorded the highest pod yield (19.54 q ha?l) of
groundnut over absolute control pod yield (13.80 q ha?),
respectively. Ravi et al. (2008) % reported that foliar
application of zinc and iron both at 0.5% each at 30 and 65
DAS of safflower has recorded significantly higher number of
capsule (28.8 plant?), seed weight head (0.78 g), 1000 seed
weight (56.8 g) and seed yield (1445 kg ha*) as compared to
control (20.5 plant?®, 0.62 g, 44.7 g and 1172 kg ha?,
respectively).

Similar findings have been reported by Arvind Kumar et al.
(2010) &1, Choudhury et al. (2010) 1, Thakur et al. (2010) [*41,
Doustan et al. (2011) 3, Murthy (2011) 61, Pendashtek et al.
(2011) B4, Galavi et al. (2012) [*3, Mostafavi (2012) 2],
Naveenkumar (2012) %81, Bahrani (2015) 'l and Vinodkumar
et al. (2016) 1 for oilseed crops.

Effect of foliar application on uptake of nutrients by
oilseed crops

Mary Schon and Dale Blevins (1990) 22 revealed that foliar
application of B 1.12 kg ha' and 2.24 kg ha? induced
increases in leaf B concentration far above the 60 micrograms
gram level that was previously accepted as the upper level of
tolerance for soybeans. Revathy et al. (1997) 7] reported that
the foliar spray of chelated mixtures of micronutrients
increased the respective micronutrient concentrations in seeds
of groundnut besides their nutrient uptake. Shanke et al.
(2004) ™4 reported that foliar application of boron at 0.5% +
soil application of molybdenum at 1 kg ha?' has recorded
significantly higher uptake of boron at flowering, pod
formation and at harvest stage as well as molybdenum also
over recommended dose of fertilizer. Nasef et al. (2006) [27)
observed that the highest seed yield of groundnut and yield
components were obtained from plants receiving foliar
spraying with 200 ppm boron and inoculated with Rhizobium
strains. Also inoculated with biofertilizer (Rhizobium strains)
alone or combined with different levels of boron increased
significantly the uptake of N, P, K, Fe, Mn, Zn and B by straw
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and seeds of groundnut in both seasons as compared with
corresponding treatments without biofertilizer.

Ravi et al. (2008) [ reported that foliar spray of iron at 0.5%
+ zinc at 0.5% sprayed at 30 and 65 DAS has recorded
significantly higher nutrient uptake of major nutrients (N
84.38 kg hal, P 9.49 kg ha*, K 66.35 kg ha and S 12.41 kg
ha') and micronutrients (Zn 409 g ha, Fe 1396 g ha) as
compared to control major nutrients (N 43.83 kg hat, P 2.23
kg hal, K 2782 kg ha'! and S 5.21 kg ha') and
micronutrients (Zn 102 g ha?, Fe 566 g ha™), respectively.
Aslihan et al. (2011) 1 reported that foliar applications of
KNO3s, Mg (NO3), and Ca(NOs), increased the concentrations
of N, K, Mg, Ca, and P but not Na under salinity stress. It is
not surprising that supplementary KNOs;, Mg (NOs)2, and
Ca(NOs), enhanced concentrations of N, K, Ca, and Mg, but
those element contents of plants receiving supplementary
KNO3, Mg(NOs3)2, Ca(NO3s), were still much lower than those
receiving non saline treatment. Phosphorus, Fe, and Zn
contents in the leaves also increased with foliar applied
treatments and still were much lower than those of the no
saline treatment. Abd EL-Kader and Mona (2013) I reported
that application of sulfur fertilization (200 kg acre) and
foliar spraying and their combinations with Zn or B (3.33 g or
0.83 g L plot?) increased significantly the nutrient content of
N (63.18 kg acre?), P (7.45 kg acre!), K (11.62 kg acre™) and
S (5.25 kg acre?) in peanuts seeds as compared to the control
plot N (39.98 kg acre™), P (4.10 kg acre™), K (7.18 kg acre™?)
and S (1.74 kg acre™t), respectively.

Manasa et al. (2015) reported that the application of FYM +
100% RDF + foliar spray of fertilizers at 2% at 30, 45 and 60
DAS recorded higher uptake of N (223 kg ha?), P (43.89 kg
hal), K (207 kg ha?), S (35.10 kg ha'), Cu (187 g hal), Zn
(278 g hal), Fe (3301 g ha?') and Mn (650 g ha) over
absolute control N (113 kg ha't), P (16.17 kg ha?), K (132 kg
ha?), S (12.13 kg ha'), Cu (117 g ha), Zn (174 g haY), Fe
(2099 g ha') and Mn (505 g ha%), respectively.

Effect of foliar application on quality of oilseed crops
Sathiyamoorthy and Vivekanandan (1988) 9 observed that
foliar spray of KNOg, thiourea and DAP increased the protein
yield without affecting the oil content in soybean in moderate
saline or alkaline soil. VVeerabhadrappa and Yeledhalli (2005)
147 recorded higher oil content 4.92% and higher oil yield
25.63% with spray of urea, SSP, MOP at 1% as compared to
application of 100% RDF alone. Gobarah et al. (2006)
reported that the application of 60 kg P,Os acre™* with foliar
spraying with 1.0 g L* zinc having oil yield (633 kg acre™)
and protein yield (368 kg acre™) compared to control oil yield
(456 kg acre) and protein yield (251 kg acre™?) respectively.
Nasef et al. (2006) 27 observed that the highest oil (50.13%)
and protein (32.11%) of peanut seeds in both of seasons were
attained when the highest level of B (300 ppm) applied as
compared to control oil (44.33) and protein percentage
(23.41), respectively.

Galavi et al. (2012) [*2 reported that the combined application
of micronutrients (Fe 4 ml + B 2 ml L) recorded the highest
oil percentage (25.25%) compared to control (21.19%).
Mekki (2015) 3 reported that application of soil (115 kg ha-
D or foliar (36% KO at 3 cm® L) potassium fertilizer
significantly increased the oil content compared to control
plants. The highest oil yield (11.13 g) was obtained by the
treatment received Ksoii+Kroiar followed by Ksii (8.85 g) and
Kroliar (6.58 g), while the lowest (4.02 g) with untreated plants.
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Conclusion

These review papers clearly suggested that application of
macro and micronutrients through foliar spray was found
more beneficial than the soil application for oilseed crops.
Hence, application of macro and micronutrients leads to
higher vyield, uptake of nutrients and oil content in oilseed
crops.
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