Annals of Plant and Soil Research 18(3): 262-265 (2016)

EFECT OF PHOSPHORUS AND MOLYBDENUM ON YIELD AND NUTRIENT UPTAKE OF
FABA BEAN IN ALLUVIAL SOIL

MUNNA LAL", ANIL KUMAR PAL?, MAHESH CHAND AGRAWAL, K. USHA RANI®. D. SUMA CHANDRIKA®
AND ABHAY PRATAP SINGH

Department of Agricultural Chemistry and Soil Science, Raja Balwant Singh College Bichpuri,
Agra (U.P.)-283105

Received: November, 2015; Revised accepted March, 2016

ABSTRACT

An experiment was conducted at Bichpuri (Agra) during rabi seasons of 2008-09 and 2009-10 to study
the impact of phosphorus and molybdenum on yield and nutrient uptake by faba bean (Vicia faba)in alluvial soil.
The experiment was laid out in randomized block design with four levels of phosphorus (0,30,60 and 90 kg
P,Os ha'l) and four levels of molybdenum (0,1, 2,and 3 kg ha'l).The results revealed that the faba bean
responded significantly upto 90 kg P,0s ha™ and increased the graim and straw yield by 13.4 and 15.7 percent,
respectively, over control. Application of 3 kg My ha™ proved superior to the control with respect to grain and
straw yields and increased the grain and straw yields by 9.0 and 8.4 percent, respectively. The phosphorus
levels significantly increased the nitrogen, phosphorus, potassium and molybdenum uptake by faba bean over
control. Molybdenum application also influenced the utilization of nitrogen, P, K and Mo and the more beneficial
effect was observed with highest level of molybdenum (3 kg ha™).The status of nutrients in post harvest soil

improved significantly with P and Mo levels over the control.
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INTRODUCTION

Vicia faba, also known as the broad
bean, fava bean or faba bean or field bean is a
species of bean (Fabaceae). In addition to its
use as food for human and livestock, faba bean
plays a critical role in some agricultural systems
due to the ability of the nitrogen-fixing bacteria, it
harbors to fix the atmospheric nitrogen under a
broad spectrum of environmental conditions.
This facilitates diversification of the agro
ecosystem in both time (via crop rotations) and
in space (via intercrops), which also may
indirectly enhance associated diversity of wild
flora and fauna, as well as soil microbes, which
may in turn impact the sustainability of
agricultural systems. Molybdenum is required for
growth of most biological organisms including
plants and animals which play an important role
in the process of Rhizobium symbiosis.
Molybdenum is a constituent of the nitrogenase
enzyme and every bacterium which fixes
nitrogen needs molybdenum during the fixation
process. Molybdenum has a positive effect on
yield quantity, quality and nodule formating in
legume crops (Singh et al. 2014). Phosphorus is

one of the most important elements significantly
affecting plant growth and metabolism. It is,
along with N, a major yield limiting nutrient
Phosphorus may be a critical constraint of
legumes under low nutrient environments
because there is a substantial need for P in the
N, fixation process. However, in legumes, the
high requirement for P is consistent with the
involvement of P in high rates of energy transfer
that take place in the nodule. Under P shortage
conditions, legumes may lose the distinct
advantage of an unlimited source of symbiotic N.
In addition, phosphorus has also an enhancing
impact on plant growth and biological yield
through its importance as energy storage and
transfer necessary for metabolic processes
(Srivastava et al., 1998 and Singh et al., 2014).
Phosphorus addition increased the efficiency of
plants to photosynthesis, enhances the activity
of rhizobia and increases the number of
branches and pod /plants, consequently greater
yield of pea, lupine, faba bean and groundnut.
The present study was undertaken to evaluate
the effect of phosphorus and molybdenum on
faba bean crop in alluvial soil.
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MATERIALS AND METHODS

The field experiments were conducted at
the Agriculture Research farm of R.B.S. College
Bichpuri, Agra (located in semi arid or gray
steppe arid region of South-Western Uttar
Pradesh. the intersect of 27.2 ° N attitude and
77.9 ° E longitude), during two consecutive rabi
seasons of 2008-09 and 2009-10 on sandy loam
soil. The soil had EC 0.16 dSm™, pH 8.4, organic
carbon 3.4 g kg™, available N 170, P 9.4, K 111
kg ha?, and molybdenum 0.05 mg kg™. The
experiment was laid out in randomised block
design with four levels of phosphorus (control,
30, 60 and 90 kg P,Os ha™) and four levels of
molybdenum (control, 1.0,2.0 and 3kg ha-') with
three replications. The recommended doses of N
and K @ 25 and 60 kg K,O ha™, respectively
were applied as urea and muriate of potash.
Phosphorus and molybdenum were supplied
through single super-phosphate and ammonium
molybdate as per treatments. The faba bean
was sown on October 25, 2008 and October 27,
2009 and irrigated at the proper time as judged
by the appearance of soil and crop. The weeds
were eradicated time to time from the crop. The
crop was harvested on maturity. The grain and
straw samples were analysed for N content by
Kjeldahl method (Jackson 1973). Grain and
straw samples were digested in di acid (HNOs,
HCIO,) and the digest were analysed for
phosphorus by vanado molyblophosphoric acid
yellow colour method, K by flame photometer
and Mo by atomic absorption spectrophotometer
(Jackson 1973). The uptake of nutrients was
calculated using the yield data in conjunction

with their respective contents. The soil samples
collected after harvest were analysed for organic
carbon, available N, P, K and Mo as per
procedures suggested by Jackson (1973).

RESULTSTS AND DISCUSSION

Yield

The grain and straw yields of faba bean
increased significantly by levels of phosphorus
over control (Table 1). Application of 90 kg P,0Os
ha™ recorded significantly higher yields of grain
and straw over control. The increases in grain
and straw yields with 90 kg P,Os ha™ were 13.4
and 15.7%, respectively over control. The
increase in yield may be attributed to the
effective metabolic activities coupled with
increased rate of photosynthesis leading to
better translocation of nutrients to sink. Similar
results were reported by Nusakho Nyekha et al.
(2015) in green gram and Singh et al. (2016) in
lentil. Pooled data showed 9.0 and 84% increase
in grain and straw yield of faba bean (Table 1)
with the application of 3 kg Mo ha* over the
control which might be owing to better nutritional
environment in term of increased nitrogen
fixation  and increased plant  growth.
Molybdenum is known to be essential for N,-
fixation by rhizobia in legumes, being a
component of nitrate reductase enzyme which
controls the reduction of inorganic NO; and
helps in fixing nitrogen as NHs;, as a result
occurs increased nodulation, growth, grain and
straw yield. These results confirm the findings of
Kumawat et al. (2009) and Singh et al. (2014).

Table 1: Effect of Phosphorus and molybdenum on yield and uptake of N, P, K (kg ha™) and Mo (g

ha™) by faba bean (mean of two years)

Yield (q ha™) Uptake of nutrients
Treatment Grain | Straw N | P | K] Mo

Phosphorus (kg ha™)

0 35.76 30.33 139.1 27.0 87.9 201.9

30 37.24 31.93 150.4 30.5 94.6 231.8

60 39.53 33.83 164.1 34.2 103.5 259.0

90 40.57 35.10 172.5 38.2 108.7 294.7

SEmz+ 0.16 0.12 2.25 0.45 0.84 6.46

CD (P =0.05) 0.44 0.35 6.54 1.26 2.43 18.10
Molybdenum(kg ha™)

0 36.71 31.43 145.0 27.3 91.7 177.1

1 37.65 32.31 152.7 30.4 96.5 218.5

2 38.73 33.07 160.1 34.8 100.4 270.6

3 40.01 34.38 168.3 37.3 106.1 321.3

SEmz+ 0.16 0.12 2.25 0.45 0.84 6.46

CD (P =0.05) 0.44 0.35 6.54 1.26 2.43 18.10
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Nutrients Uptake

The uptake of nitrogen by faba bean crop
increased significantly with increase in the levels
of phosphorus compared to control.Application
of 90 kg P,0s ha™* resulted in significantly higher
nitrogen uptake by the crop which may be
attributed to increased N content coupled with
higher yield (Singh et al. 2016). The uptake of
nitrogen was significantly higher with increase in
the levels of molybdenum over control and
maximum value was recorded with 3 kg Mo ha™.
This increase in N uptake may be attributed to
the role of molybdenum in the process of
Rhizobium symbiosis. Molybdenum, which is a
constituent of nitrogenase enzyme, fixes
nitrogen during the fixation process. Kushwaha
(1999) and Singh et al. (2014) reported similar
results. Increase in  phosphorus levels
significantly increased the phosphorus uptake by
the crop over control and lower levels of
phosphorus. The maximum enhancement in
phosphorus uptake was recorded with 90 Kg
P,Os ha™. Similar findings were also recorded by
Singh et al. (2016). The utilization of phosphorus
by the crop significantly increased with
increasing levels of molybdenum compared to
control and the maximum value was recorded at
3 Kg ha®. Similar observations were also
recorded by Kumawat et al. (2009).The uptake
of potassium by the crop increased significantly
with 60 and 90 kg ha™ compared to control. The

uptake of potassium did not show any significant
change with 30 kg P,0s ha®. Comparatively
higher potassium utilization was recorded with
90 kg P,0s ha®. The increase in potassium
uptake might be due to increased potassium
content and yield of faba bean with phosphorus
levels. Our findings are in agreement with those
of Singh et al. (2014). The uptake of potassium
increased significantly with increase in the levels
of molybdenum in comparison to control. The
more beneficial effect on potassium uptake was
noted with highest level of molybdenum (3 kg Mo
ha™). Higher values of potassium uptake with
molybdenum application are apparently the
result of favourable effect on grain and straw
production. Similar results were also noted by
Srivastava and Ahlawat (1995) and Alben Awomi
et al. (2012). The utilization of molybdenum
increased with increase in levels of phosphorus
over control and the maximum values were
recorded with 90 kg P,Os ha™. This increase is
attributed to enhanced faba bean production and
an increase in molybdenum content. A further
study (Table 1), reveals that the molybdenum
uptake by the crop increased significantly with
increasing levels of molybdenum as compared to
control. The maximum enhancement in
molybdenum uptake was recorded with highest
level of molybdenum (3 kg ha™). Similar findings
were reported by Kushwaha, (1999).

Table 2: Effect of P and Mo levels on fertility status of post harvest soil (mean of 2 years)

Treatment | Org. C (g kg™) [Avail. N (kg ha™)[ Avail. P (kg ha™) | Avail. K (kg ha™) | Avail. Mo (mg kg™)
Phosphorus (kg ha™)
0 3.1 162.0 8.8 101.0 0.04
30 34 163.8 9.1 103.0 0.04
60 35 170.1 10.1 105.0 0.05
90 3.6 173.5 11.6 107.0 0.05
SEmz+ 0.011 0.63 0.32 0.93 0.006
CD (P =0.05) 0.030 1.76 0.88 2.60 NS
Molybdenum(kg ha™)
0 3.3 163.3 9.1 102.5 0.03
1 34 164.5 9.4 103.5 0.04
2 34 169.0 10.0 104.4 0.05
3 35 171.0 10.3 105.1 0.06
SEmz 0.011 0.63 0.32 0.93 0.006
CD (P =0.05) 0.030 1.76 0.88 NS 0.017
Soil fertility application also enhanced the organic carbon

Organic carbon content in post
harvest soil increased from 3.1 g kg™ at control
to 3.6 g kg™ with 90 kg P,0s ha™. Similarly, Mo

content in soil. The minimum value of available
N content in soil was recorded in control, which
may be ascribed to greater utilization of N by
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faba bean. Molybdenum application also
improved the status of available N in soil as
compared to control (Singh et al. 2014). There
was a significant build-up of available P in soil
with P application and maximum value was
recorded with 90 kg P,Os ha™ (Singh et al.
2016). The amount of available P in soil was
lowest in control, which increased with Mo
application. Similar results were reported by
Singh et al. (2014). At harvest, the amount of
available K was depleted from the initiat value of
110 kg ha® to 101 kg ha™. Available K content
increased with various levels of Mo and
maximum value was recorded with 3 kg Mo ha™.
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