
HIND INSTITUTE OF SCIENCE AND TECHNOLOGY

INTRODUCTION

Pulses are the important source of dietary protein with
a protein content nearly twice as high as that of in cereals.
The food value of pulse grains is high and contain 18-28 per
cent protein and 1-5 per cent fat and considered rich in calcium
as compared to cereals and contain about 100-120 mg of
calcium per 100 g seeds. They are also rich in iron, thiamine,
riboflavin and niacin. Each plant of pulse crop is virtually a
nature’s mini nitrogen fertilizers that enable to meet its own
requirements and benefit the succeeding crop. Pulses are also
excellent feed and fodder for livestock. Besides their dietary
value and nitrogen fixing ability, pulses also play an important
role in sustaining intensive agriculture by improving physical,
chemical and biological properties of soil and are considered
excellent crops for diversification of cereals based cropping
systems. High amounts of iron and aluminum in acid soils
favour formation of complexes with boron and results in its
higher deficiency in acid soil (Singh, 2006).This highlights
the urgency of applying B fertilizers in such soils to check
further deterioration of agricultural production (Jana and
Nayak, 2006). Molybdenum, being a constituent of nitrate
reductase and nitrogenase enzymes, is associated with
ammonia reduction and nitrogen fixation and its deficiency
adversely affects growth and yield of Mungbean (Paricha et
al., 1978; Velu and Savithri, 1983). In Rabi and Kharif season
the area under pulse crop at present is around 23 million

hectare with the production around 15 million tones and
productivity about 650 kg/ha (The Hindu survey, 2012).
mungbean crop fix atmospheric nitrogen 58-109 kg/ha, in
symbiotic association with Rhizobium bacteria. mungbean
crop has also been reported to smother weed flora appreciably
20-45 per cent when intercropped with tall cereals or
pigeonpea and consequently, minimize the cost incurred on
weed control. Improvement in seed yield of mungbean through
use of boron which is one of the most import trace elements
is essential for normal life cycle of the plants. Boron influenced
the absorption of N, P, K and its deficiency changed the
equilibrium of optimum of those three macronutrients. Boron
plays a key role in sugar translocation, nitrogen fixation,
protein synthesis, sucrose synthesis, cell wall composition,
membrane stability and K+ transporter. In crop quality and
yield, the role of boron in pollen germination and pollen tube
growth is more important. molybdenum is important for good
foliage growth of higher plants. It involved in the process in
nitrogen fixation, nitrate reduction and nitrogen metabolism.

RESEARCH  METHODOLOGY

The experiment was laid out in field in the Department
of Crop Physiology, Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur during Kharif season
in 2012. The experimental field was a piece of well drained
medium high land. The soil type was sandy loam in texture.
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Soil pH 7.5 and had 0.52 per cent organic carbon, 0.056 per
cent total nitrogen, 15 ppm available phosphorus and 78 ppm
available potash, in addition to above also had 54.20 per cent
fine sand and 14.0 per cent clay. boron and molybdenum were
applied in concentrations through soil application as basal.
0.1 and 0.2 per cent boron solution was sprayed on plants
before flowering and quantities of borax were applied at
flowering in other treatment. Thus one treatment was kept as
control to compare the various treatments of boron and
molybdenum applied by different methods. The variety of
mungbean was PDM-139, number of replications was 3, field
size was 13.0m x 10.8m and plot size was 2m x 1m. Sowing
date of this experiment was 1 August, 2012 and at 24 October
2012 plant were harvested individually with the help of sickle.
Threshing was done manually and weight of seed obtained
from each plant was recorded separately by weight balance.
Ten plants were taken from each plot to measure the yield
attributes.

Statistical analysis :
Data obtained were subjected to statistical analysis

following the Randomized block design model and the
variation among the treatment means was tested for
significance of analysis of variance technique. Levels of
significance used for t-test was p<0.05 given by Fisher (1970).
The critical difference was also worked out.

RESEARCH FINDINGS AND ANALYSIS

Data presented in Table 1 regarding plant height,
significantly was recorded maximum in treatment boron @
3.75 kg/ha through soil application (43.05 cm) followed by
treatment boron @ 2.50 kg/ha through soil application (41.29
cm) and Mo @ 0.75 kg/ha through soil application (41.04
cm). Control recorded lowest value over all treatment.  Higher
growth attributes were observed by Singh et al. (2012),  Pal
(2010) and Awomi et al. (2011). The result suggested that
beneficial effect of boron and molybdenum application
through different treatment were initiated during the early
stage of growth and has been carried over at successive stage
of plant growth. Molybdenum @ 0.75 significantly given good
response in the dry weight of pod/plant followed by boron @

Table 1 : Effect of boron and molybdenum on plant height, dry wt. pod per plant wt. of plant, chlorophyll content, seeds per pod, leaf area per
plant, grain yield, harvest index and RGR

Sr.
no.

Treatments
Plant height

(cm)
Dry wt.

pod/plant (g)
Dry wt. of
plant (g)

Chlorophyll
content

Seeds
per pod

Leaf area/
plant (cm2)

Grain
yield (g)

Harvest
index

RGR
(mg/g/day)

1. Control 36.75 2.72 6.28 44.85 9.33 841.67 2.26 36.06 12.75

2. Boron 1.25 kg/ha 38.50 4.29 10.11 46.86 9.78 906.67 3.89 38.52 18.50

3. Boron 2.50 kg/ha 41.29 6.06 13.34 48.05 10.00 978.33 5.09 39.02 19.35

4. Boron 3.75 kg/ha 43.05 6.75 15.12 49.98 10.89 1048.33 6.26 41.38 20.69

5. Boron 5.00 kg/ha 37.62 3.24 7.11 45.17 9.44 873.33 2.61 36.74 17.21

6. Mo 0.25 kg/ha 38.01 4.21 9.78 46.93 9.89 911.67 3.75 38.60 17.16

7. Mo 0.50 kg/ha 39.02 5.03 10.79 48.12 10.22 1021.67 4.22 39.11 18.50

8. Mo 0.75 kg/ha 41.04 7.03 13.22 50.33 11.00 1108.33 5.75 43.52 21.34

9. Mo 1.00 kg/ha 37.03 3.22 7.04 45.29 9.56 886.67 2.65 37.73 17.09

0.34 0.05 0.32 0.19 0.41 7.56 0.28 1.34 1.22S.E. ±

C.D. (P = 0.05) 0.72 0.11 0.69 0.41 0.87 16.16 0.55 2.86 2.61
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Table 2 : Correlation co-efficient between physiological parameters
Plant

height (cm)
Dry wt.

pod/plant (g)
Dry wt. of
plant (g)

Chlorophyll
content

Seeds per
pod

Leaf area/
plant (cm2)

Grain
yield (g)

Harvest
index

RGR
(mg/g/day)

Plant height(cm) 1

Dry wt. pod/plant 0.9493* 1

Dry wt. of plant (g) 0.9727* 0.9723* 1

Chlorophyll content 0.9080* 0.9805* 0.9486* 1

Seeds per pod 0.8673* 0.9424* 0.8902* 0.9812* 1

Leaf area/plant 0.8381* 0.9451* 0.8691* 0.9678* 0.9669* 1

Grain yield 0.9680* 0.9871* 0.9915* 0.9768* 0.9389* 0.9105* 1

H.I. 0.8013* 0.9236* 0.8418* 0.9517* 0.9705* 0.9462* 0.9006* 1

RGR 0.8260* 0.8888* 0.8584* 0.8703* 0.8485* 0.8599* 0.8771* 0.8726* 1
* indicates of significance of values at P=0.05, respectively
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2.50 kg/ha and 3.75 kg/ha applied through soil application.
Dry weight of plant significantly increased with the
application of boron @ 3.75 kg/ha followed by boron @ 2.50
kg/ha and molybdenum @ 0.75 kg/ha. boron and molybdenum
applied through different recommended treatments were also
effective in increasing dry matter production of plant with
the findings of Chakraborty (2009), Shankhe et al. (2003)
and Bandyopadhyay and basu (2003). Seeds per pod showed
significant beneficial effects of molybdenum @ 0.75 kg/ha
and boron @ 3.75 kg/ha through soil application which was
clearly reflected on yield and yield attributes of mungbean.
Similar findings were reported by Kushwaha (1999) and
Srinivasan et al. (2007).

Grain yield was significantly maximum with boron @
3.75 kg/ha followed by molybdenum @ 0.75 kg/ha and boron
@ 2.50 kg/ha applied through soil application. Harvest index
was significantly maximum in molybdenum @ 0.75 kg/ha
applied through soil application, this finding is quit similar
with those reported by Howeler et al. (1978), Dwivedi et al.
(1990) and Gupta (1993). Relative growth rate under the
influence of different treatment of boron and molybdenum
application did not record many variants. However, there was
indication that molybdenum @ 0.75 kg/ha had some favorable
effects towards RGR. Thus, other treatment of boron and
molybdenum applied through soil application were equally
effective in increasing RGR over control. Pal (2010) reported

that RGR decreased with the advancement of the age in
mungbean. Chlorophyll intensity of plant was recorded highest
in boron @ 3.75 kg/ha over control. Application of boron and
molybdenum improved in the term of stem chlorophyll and
carotene oil content. Boron spray improved the sex ratio and
early production of fruit and gave high fruit yields reported by
El-Yazied et al. (2007). Table 2 shows the correlation co-
efficients between physiological parameters, gave significant
response to each other. The present study has clearly brought
about significant changes in growth and fruiting behavior of
mungbean variety PDM-139 with the soil application of varying
level of boron and molybdenum. The best treatments emerged
out from this study were boron @ 3.75 kg/ha and molybdenum
@ 0.75 kg/ha for growth parameters, fruiting behaviors and
grain yield of mungbean variety PDM-139. Working with
different crops other researchers have also reported increased
yield of different crops with application of boron (Sakal and
Singh, 1995; Sharma, 2006; Singh, 2001; Singh, 2006),
molybdenum (Singh, 2006) and micronutrient mixtures
containing boron and molybdenum (Kumpawat and Manohar,
1994; Revathy et al., 1997; Jayaball et al., 1999; Manivannan
et al., 2001). The result presented in this report clearly brought
out the need and the benefit of application of boron and
molybdenum for improving pulse production in acidic soils
of the state.
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