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The occurrence of micronutrient deficiencies in crops has increased markedly in recent
years due to intensive cropping, soil erosion, leaching, liming of acid soils, reduced use of
manures, increased purity of chemical fertilizers and use of marginal lands for crop
production. Among the micronutrients, the boron plays an important role in flowering and
fertilization process and hence boosting yield and quality of crop produce. Response of
legume crops to boron application suggested that boron deficiency drastically reduced
nodulation, growth and yield of legumes because of inadequate supply of carbohydrates to
bacteria in the root nodules and insufficient conversion of starch to soluble sugars.
Application of boron also markedly increases yield and quality of oil seed crops. The
literature on the significance of Boron in growth as well as physiological functions of
pulses and oil seed crops have been reviewed and presented.

Introduction

Boron is an essential  micronutrient
indispensable for the normal growth and
development of plants. It plays an important
role in flowering and fertilization process,
boosting yield and quality of crop produce
(Kanwar and Randhawa, 1974). It is
recognized as one of the most commonly
deficient micronutrients in soils as its
deficiency has been reported in 132 crops
over 80 countries (Shorrocks, 1997). The
deficiency of boron in soils is a major cause
of crop yield reduction in China, India, Nepal,
and Bangladesh (Anantawiroon et al., 1997).
In Indian, about one third of the soils are
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deficient in B spreading over wide area, and
particularly in alluvial soils (Sakal and Singh,
1995; Singh, 2008). Its deficiency has been
reported to the tune of 5-10% in soils of
Punjab (Bansal et al., 2003; Singh and
Nayyar, 1999). In general, deficiencies of B
are prominent in soils of light texture and
high pH, and in areas of heavy rainfall, dry
weather and high intensity of light. The
magnitude of response of B application varies
widely from crop to crop, varieties within a
crop and on different soils for the same crop.
The soils with high initial available boron
produce lower yield response or no or even
negative response to application. As the range
between boron deficiency and toxicity is also
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very narrow, therefore, it needs to be applied
cautiously (Sakal et al., 1999). Horticultural
crops require more B than crucifers followed
by the legumes and cereals the least,
accordingly the response to B application in
crops follows the order of horticultural crops
> crucifers > legumes > cereals (Ranade,
2009).

Positive responses of pulses crops to B
application (0.5 to 2.5 kg B ha-1) have been
largely reported from Bihar, Orissa, West
Bengal, Assam, and Punjab (Takkar et al.,
1997). The genotypes of a crop either
susceptible or tolerant to B helps in
determining the rate and method of boron
application to enhance the crop yield (Ceyhan
and Onder, 2007). Interaction of B with other
nutrients may take place in soils and/or in
plants. Interactions may lead to the increased
availability (synergistic) or adversely affect
the availability (antagonistic) of those
nutrients (Sakal et al., 1988). Temperature as
an abiotic factor plays an important role. At
chilling temperature, B uptake, transport and
partitioning into growing shoots are strongly
impaired, and B use efficiency in the growing
tissues is reduced (Ye, 2004). Hence, boron
plays an important role in growth and
development of higher plants, especially,
horticulture crops, crucifers and legumes.

Response of
application

legume crops to boron

It has been observed that deficiency of boron
drastically reduces nodulation, growth and
yield of legumes due to insufficient supply of
carbohydrates to bacteria in the root nodules
and inadequate conversion of starch to soluble
sugars (Brenchley and Thornton, 1925;
Walter et al., 1982; Tripathy et al., 1999).

Application of 1 kg B ha™ has been reported
to produce an additional pod yield of 7.38 g
ha™ in French bean (Singh and Singh, 1990),
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but its application above this level proved to
be detrimental while in coarse textured highly
calcareous soils, application of 2.0 and 2.5 kg
B ha resulted in an increase in grain yield of
black gram and chickpea by 33 and 38 per
cent, respectively (Sakal et al.,, 1988). A
reduction in seed yield of black gram up to
40-50 per cent as a result of boron deficiency
in soils with hot water soluble boron content
(HWS-B) of 0.12-0.14 mg B kg has also
been reported (Rerkasem et al., 1988).
Similarly, in boron deficient soils of Thailand
a reduction in yield of black gram has been
reported upto 70 per cent and while in green
gram by 21 per cent (Rerkasem, 1991).

The grain yield of green gram was found to be
significantly increased by application of
boron, however, early growth of the crop in
soils on low boron contents is depressed
because of the large percentage of abnormal
seedling but increasing boron content of the
soil to 0.36 mg B kg™ eliminates any such
abnormal seedlings regardless of the seed
boron content (Rerkasem et al., 1990). In
black gram, symptoms of boron deficiency
were observed as chlorosis of leaf margins,
inhibited floral development, brittleness,
shortened internodes and reduced pod set
which were similar to those as reported in
black bean (Howeler et al., 1978). The
symptoms were corrected by an application of
4 kg borax hal. In addition, the boron
application also increased pod set and seed
yield. Boron application increased dry matter
yield and concentration of B in white clover
and lucerne grown on silty loam soils of New
Zealand with pH 5.9 and available boron
content 0.28 ppm (Sherrell, 1983a; Sherrell,
1983b).

Dear and Lipsett (1987) reported in cereal-
clover rotation, herbage yields of
subterranean clover increased by 25 per cent
with application B but seed yield increased
21-fold with B application. Increasing levels
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of boron increased dry matter yield of
berseem up to 2 ppm. Thereafter, yield
decreased with higher doses of boron
application (Pal et al., 1989). Prakash and
Dey (1997) reported that black gram sprayed
with 0, 0.01 per cent, 0.02 per cent or 0.03 per
cent B solutions (as borax) had a positive
effect on crop in field trials in kharif season.
Ceyhan and Onder (2007) studied the effect
of boron on vyield and yield components of
five chickpea (Cicerarietinum) genotypes,
namely Akc, in-91, Population, Go"kc,e,
I'zmir-92, and Menemen-92 in calcareous
soils in central Anatolian Turkey. They
observed that grain yields in all genotypes
(except for Go kc.e) were significantly
increased by 1 kg ha' B application.
Genotypes  studied showed significant
variations with respect to their responses to
additional B. Dixit and Elamathi (2007)
reported that foliar application of boron (0.2
per cent) in green gram increased the plant
height, number of nodules plant?, dry weight
plant™ and number of pods plant™, 1000-seed
weight, grain yield and haulm yield over the
control. Harmankaya et al., (2008) observed
that the vyield loss in common bean
(Phaseolus vulgaris L.) was due to boron
deficiency when the susceptible cultivars
were grown in calcareous boron deficient
soils. The yield was obtained higher in boron
applied genotypes (Sehirali-90, Yunus-90,
Karacasehir-90, Onceler-90, Goyniik-98 and
Akman-98) than control. Applications of soil
and foliar boron increased yield average of 10
and 20 per cent, respectively. Kaisher et al.,
(2010) conducted a field experiment on mung
bean in sandy loamy textured boron-deficient
soil in Bangladesh. They observed that
application of boron at the rate of 5 kg B ha™
had significant effect on plant height, number
of branches plant™, number of pods plant™,
number of seeds pod™, 1000-seed weight and
seed yield of mung bean seed. Stoltz and
Wallenhammar (2013) studied the effect of
soil and foliar applied boron (B) on flower
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development, nectar production, seed yield
and germination in organic red clover was
investigated in B deficient soils. The results
showed that there is a greater increase in seed
yield when B is applied to the soil compared
with foliar application. Among different
treatments, soil applied 0.5 kg ha™ dose was
reported optimum. Padbhushan and Kumar
(2014) conducted a greenhouse experiment
with green gram grown on boron (B) deficient
calcareous soils was to study the influence of
soil and foliar applied boron on green gram.
The treatments comprised of four levels of
soil applied boron viz. 0.5, 0.75, 1.0 and 1.5
mg B kg? and two levels of foliar applied
boron viz. 0.1 and 0.2 per cent borax solution
with common control. It was found that soil
applied boron has more influence on mean
dry matter yield while foliar applied boron
has on mean grain yield. Among all soil
applied boron 0.5 mg kg™ is best treatment
while 0.1% is best foliar treatment. Soil
applied boron was at the par with foliar
applied boron. Khurana et al., (2012) in a
field study reported that berseem fodder yield
increased significantly in the first and second
cuttings with soil application of 0.75 kg B ha
! However, significant increase in yield was
obtained in the third cutting with the
application of 1.0 kg B ha™. Sakal et al,
(1999) evaluated the direct and residual effect
of varying levels of B on maize-lentil
cropping system through a field experiment
on calcareous soils. It was revealed that
increasing levels of B  application
significantly increased the yield of maize and
lentil up to 16 kg borax ha™. Lentil was found
to be more responsive to B.

Responses of oilseed crops to boron
application

Application of boron markedly increased
kernel yield and quality of groundnut (Harris
and Gilman, 1957; Harris and Brolman,
1966). However, it was observed that 1.1 kg
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B ha™ in linseed showed a non-significant
increase in grain yield by 0.67-0.74 q ha®
over control (Chourasia et al., 1992). Sinha et
al., (1991) studied the effect of boron
application on yield of various kharif and rabi
crops and found the increase in the yield of all
the crops. The maximum response was
observed in onion and minimum in lentil
crop. The crops like groundnut, maize and
onion, 2.5 kg B ha™ was found to produce the
highest yield but for crops such as sweet
potato, Sunflower, mustard and lentil,
application of only 1.5 kg B ha™ proved to be
beneficial. Malewar et al., (2001) reported
that with increasing levels of borax up to 10
kg Borax ha®, stover yield increased from
947 to 14.41 per cent and seed vyield
increased from 6.54 to 10.21 per cent in
mustard. Sarker et al., (2002) observed a
significant variation in respect of vyield
components of soybean on a silt loam soil at
different levels of boron. They reported that
boron at the rate of 4.0 kg ha™ produced
highest plant height and branches per plant.
Boron application at the rate of 1.0 kg ha™
increased effective pod per plant while boron
at the rate of 2.0 kg B ha™ produced higher
100 seed weight significantly. Similarly, Ross
et al., (2006) found that there was increase in
the number of plant nodes and plant height in
soybean crop with increasing levels of boron
up to 1.12 kg B ha®, however, significant
increase was observed up to 0.56 kg B ha™ of
application.

Hemantaranjan et al., (2000) observed that
foliar application of boron as boric acid at the
rate of 50 mg kg™ and 100 mg kg™ boron on
soybean increased morpho-physiological
attributes, total dry matter production and
seed yield. Hossain et al., (2012) conducted a
field experiment to evaluate the response of
different varieties of B. napus, B.
campestrisand B. juncea to boron application.
Boron application was made at 0 and 1 kg/ha.
The response of the three Brassica species
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followed the  order: B.  napus>B.
campestris>B. juncea. It was recommended
that different varieties of musturd can grow in
the moderately B deficient soils with a
minimum dose (0.5 kg ha™) of B application.
In Egypt, Sesame plants were sprayed with
different concentrations of boron solution at
20, 30 and 40 ppm at different stages of plant
growth (1, 2 and 3 months). Treating plants
with boron solution at 20 ppm gave the
highest results in growth criteria as compared
with corresponding control or plants treated
with higher boron solutions (30 and 40 ppm).
The highest oil viscosity was recorded at a
boron concentration of 30 ppm (Hamideldin
and Hussein, 2014).

Prevention and/or correction of B deficiency
in crops on B-deficient soils can have a
dramatic effect on yield and produce quality
of pulse and legume crops. An increase in
yield of 33% in black gram, 38% in Chick
pea, 25% in clover, 20% in common bean,
and 10.21% in mustard was observed with B
fertilization. Both soil and foliar application
methods of B are effective in improving crop
yield.
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