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BIOCHEMICAL PARAMETERS AND YIELD OF PIGEONPEA

R. D. Deotale!, Yogita Chinmalwar?, V. B. Kalamkar®, S. R. Kamdi* and V. R. Jaybhaye®

ABSTRACT

The experiment was conducted to study the effect of two foliar sprays of different
concentrations of NAA (25,50 ppm NAA) and cow urine (4%, 6%, 8%) at 45, 65, 85, and 105
days after sowing on pigeonpea cultivar PKV-Tara. The experiment was laid out in RBD
with spacing of 60 cm x 20 cm in kharif 2015-2016. Observations on chemical (N, P, K),
biochemical (chlorophyll, protein), parameters were recorded at 45, 65, 85 and 105 days
after sowing. Observations on number of pods plant?, test weight, seed yield plant’, seed
yield plot! were also recorded after harvesting. Considering the cow urine concentrations,
6% cow urine spray and 50 ppm NAA alone and in combination were found more effective in
enhancing the chemical, biochemical, yield and yield contributing parameters when

compared with control.

(Key words: Pigeonpea, cow urine, NAA, foliar application, chemical, biochemical and

yield contributing parameters)

INTRODUCTION

The pigeopea has a noticeably higher soil
adaptability in comparison to other leguminous crops. This
proves that pigeonpea is a better performing nitrogen fixer.
Growing pigeonpea is profitable enough as these plants
yield in less fertile soil and require only normal rainfall.
Pods of pigeonpea vary in size and colour ranging from
green to purple or dark brown. Raw pigeonpea seeds
extracted from green coloured pods generally are said to be
better than those extracted from purple pods. Interest in
this crop is growing in many countries because of its
multiple use as source of food, livestock fodder and also
improves soil fertility. Pigeonpea is nutritionally important
as it contains protein 22.3 %, fat 1.7 %, calcium 7.3 mg,
thiamine 0.45 mg, riboflavin 0.19 mg, niacin 2.9 mg. Besides
this they are also the sources of minerals and some vitamins.

Cow urine is having nutrients like N 1%, K.O 1.9%
and P O,in traces (Tamhane ez al., 1965). Agrawal (2002)
reported cow urine contains N, P, K, Na, S, Ca, Mg, Cu, I,
NH,, silver, urea, uric and oxalic acid, lead, hipuric acid,
crietinine, eltine, enzymes, steroids phosphates, lead,
propiline oxide, ethylene oxide, glycosides, glucose, citric
acid, alkalide, acetate, endesonine, carbolic acid and growth
substances.

NAA (Naphthalene Acetic Acid) is the synthetic
auxin with the identical properties to that naturally occuring
auxin. It prevents formation of abscission layer and thereby
flower drop. It was observed that the growth regulators are

involved in the direct transport of assimilates from source
to sink (Sharma et al., 1989).

Considering the above facts the field experiment
was conducted to investigate the effect of foliar applications
of cow urine and NAA on chemical, biochemical parameters,
yield and yield contributing parameters of pigeonpea.

MATERIALS AND METHODS

The physiological responses of foliar sprays of cow
urine (4, 6 and 8 %) and NAA (25, 50 ppm) on the
morphophysiological, biochemical, chemical and yield and
yield contributing parameters of pigeonpea PKV-Tara was
studied during kharif 2015 at the experimental farm of Botany
Section, College of Agriculture, Nagpur. The experiment was
laid out in RBD with three replications consisting of twelve
treatments comprising of different concentrations of cow
urine and NAA along with their various concentrations.
Two foliar sprays were given at 45 and 65 DAS. Observations
on nitrogen, phosphorus, potassium, chlorophyll were
recorded at 45, 65, 85 and 105 DAS. Protein content in seed
is also estimated after harvesting. Observations on test
weight, number of pods plant’, number seeds pod™, seed
yield plant™, seed yield plot” were also recorded. Chlorophyll
was estimated by colorimeter as per method suggested by
Brusinma (1982). Nitrogen content in leaves and protein
content in seeds were determined by micro-kjeldahl’s method
as given by Jackson (1967). Potassium content in leaves
was determined by flame photometer by diacid extract
method as given by Jackson (1967). Yield and yield
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contributing parameters viz., Number of pods plant', number
of seeds pod!and test weight were also recorded.

RESULTS AND DISCUSSION

Leaf nitrogen content

Leaf nitrogen was not significantly enhanced by
different treatments of cow urine and NAA at 1* stage of
observation (45 DAS). Leaf nitrogen at 65 DAS was
significantly enhanced by the treatments 4% cow urine + 50
ppm NAA (T, ) and 6% cow urine + 50 ppm NAA (T, )
followed by 8% cow urine +50 ppm NAA (T ) and 6% cow
urine + 25 ppm NAA (T,) over control and rest of the
treatments in a descending manner. Similarly treatments 4%
cow urine + 25 ppm NAA (T.), 8% cow urine +25 ppm NAA
(T,), 50 ppm NAA (T,) and 25 ppm NAA (T,) also increased
leaf chlorophyll significantly when compared with control
and rest of the treatments. But treatments 8% cow urine
(T,), 6% cow urine (T,) and 4% cow urine (T,) were found at
par with control (T)).

Leaf nitrogen at 85 DAS was significantly
enhanced by the treatments 4% cow urine + 50 ppm NAA
(T,,) and 6% cow urine + 50 ppm NAA (T ) followed by 8%
cow urine +50 ppm NAA (T ), 6% cow urine + 25 ppm NAA
(T,) and 4% cow urine + 25 ppm NAA (T,) over control and
rest of treatments in a descending manner. But treatments
8% cow urine +25 ppm NAA (T,), 50 ppm NAA (T,), 25 ppm
NAA(T,), 8% cow urine (T,), 6% cow urine (T,) and 4%
cow urine (T,) were found at par with control (T ).

Nitrogen content at 105 DAS was significantly
enhanced by treatments 4% cow urine + 50 ppm NAA (T, )
and 6% cow urine + 50 ppm NAA (T ). Next to these two
treatments, treatments were 8% cow urine +50 ppm NAA
(T,,), 6% cow urine + 25 ppm NAA (Ty) and 4% cow urine
+ 25 ppm NAA (T,) when compared with rest of the
treatments and control in enhancing N content. Treatments
8% cow urine +25 ppm NAA (T,), 50 ppm NAA (T,), 25 ppm
NAA (T,), 8% cow urine (T,), 6% cow urine (T,) and 4%
cow urine (T,) were found at par with control (T ).

Arsode (2013) studied the effect of foliar
application of humic acid through cowdung wash and NAA
and stated that 50 ppm NAA + 300 ppm HA through
cowdung wash significantly increased leaf nitrogen content
in mustard.

Leaf phosphorus content

Data showed significance at all the stages of
observations viz., 65, 85 and 105 DAS except 45 DAS stage.
At 65 DAS treatments 4% cow urine + 50 ppm NAA (T, ),
6% cow urine + 50 ppm NAA (T ) and 8% cow urine +50
ppm NAA (T,,)) were increased leaf phosphorus content
over control and rest of the treatments. But treatments 6%
cow urine + 25 ppm NAA (T,), 4% cow urine + 25 ppm NAA
(T,), 8% cow urine +25 ppm NAA (T,), 50 ppm NAA (T,), 25
ppm NAA (T,), 8% cow urine (T,), 6% cow urine (T,) and
4% cow urine (T,) were found at par with control (T ).

At 85 DAS treatments 4% cow urine + 50 ppm
NAA (T, ) followed by 6% cow urine + 50 ppm NAA (T, ),
8% cow urine +50 ppm NAA (T ,), 6% cow urine + 25 ppm
NAA (T,), 4% cow urine + 25 ppm NAA (T,), 8% cow urine
+25 ppm NAA (T)), 50 ppm NAA (T,) and 25 ppm NAA (T,),
significantly increased leaf phosphorus content when
compared with control and remaining treatments under
study. Treatments 8% cow urine (T,), 6% cow urine (T,) and
4% cow urine (T,) were found at par with control (T)).

At 105 DAS treatment 4% cow urine + 50 ppm
NAA (T, ) followed by 6% cow urine + 50 ppm NAA (T, ),
8% cow urine +50 ppm NAA (T,)) and 4% cow urine + 25
ppm NAA (T,), were increased leaf phosphorus content
significantly over control and rest of the treatments.
Moreover, treatments 8% cow urine +25 ppm NAA (T,), 50
ppm NAA (T,) and 6% cow urine + 25 ppm NAA (T,) also
recorded significantly more leaf phosphorus content over
control and rest of the treatments. But treatments 25 ppm
NAA (T,), 8% cow urine (T,), 6% cow urine (T,) and 4% cow
urine (T,) were found at par with control (T ).

Ingle (2007) observed that the foliar application of
6% cow urine + 50 ppm NAA increased phosphorus content
in leaf of black gram. Bagde (2008) noted that foliar
application of 12% cow urine of Holstein Friesian breed
increased phosphorus content in leaves of cotton as
compared to cow urine of other breeds.

Leaf potassium content

Data were subjected to statistical analysis and were
found significant at 65, 85 and 105 DAS stages. Potassium
content at 45 DAS by the application of different treatments
were found non significant. Potassium content at 65 DAS
was significantly maximum in treatments 4% cow urine + 50
ppm NAA (T, ) and 6% cow urine + 50 ppm NAA (T )
followed by 8% cow urine +50 ppm NAA (T,)), 6% cow
urine + 25 ppm NAA (T,), 4% cow urine + 25 ppm NAA (T.),
8% cow urine +25 ppm NAA (T,) 50 ppm NAA (T), 25 ppm
NAA (T,), 8% cow urine (T,) and 6% cow urine (T,) in a
descending manner when compared with treatment 4% cow
urine (T,) and control (T ).

Potassium content at 85 DAS and 105 DAS was
found significantly more in treatment 4% cow urine + 50
ppm NAA (T, ), 6% cow urine + 50 ppm NAA (T, ), 8% cow
urine +50 ppm NAA (T,,) and 6% cow urine + 25 ppm NAA
(T,). Treatments 4% cow urine + 25 ppm NAA (T,), 8% cow
urine +25 ppm NAA (T,) 50 ppm NAA (T), 25 ppm NAA
(T,), also achieved significantly more potassium content at
this stages of observations when compared with remaining
four treatments i.e. 8% cow urine (T,), 6% cow urine (T,),
4% cow urine (T,) and control (T)).

Basole et al. (2003) reported that foliar application
of hormones (NAA 50 ppm) and nutrients viz., FeSO,, KNO,,
ZnSO,, MgSO, 0.5 % on soybean increased potassium
content in leaves significantly.

Chlorophyll content in leaves

Data regarding chlorophyll content in leaves at 45
DAS was found to be non significant. At the 65 DAS the



highest chlorophyll content was recorded in treatment 4%
cow urine + 50 ppm NAA (T, ) followed by 6% cow urine +
50 ppm NAA (T, ), 8% cow urine +50 ppm NAA (T, ), 6%
cow urine + 25 ppm NAA (T,), 4% cow urine + 25 ppm NAA
(T,), 8% cow urine +25 ppm NAA (T,) and 50 ppm NAA (T,).
But treatments 25 ppm NAA (T.) , 8% cow urine (T,), 6%
cow urine (T,) and 4% cow urine (T,) were found at par with
control.

At 85 DAS chlorophyll content in leaves ranged
from 1.55-1-09 mg g'. Significantly highest chlorophyll was
found in combination treatment of 4% cow urine + 50 ppm
NAA(T,,) followed by 6% cow urine + 50 ppm NAA (T )
and 8% cow urine +50 ppm NAA (T ,), 6% cow urine + 25
ppm NAA (T,) when compared with control and rest of the
treatments. Similarly treatments 4% cow urine + 25 ppm NAA
(T)) and 8% cow urine +25 ppm NAA (T,) also increased
leaf chlorophyll significantly when compared with control
and rest of the treatments. But treatments 50 ppm NAA (T ),
25 ppm NAA (T,), 8% cow urine (T,), 6% cow urine (T,) and
4% cow urine (T,) were found at par with control (T ).

At 105 DAS chlorophyll content in leaves ranged
from 0.99-0.78 mg g'. Significantly highest chlorophyll was
found in combination treatment of 4% cow urine + 50 ppm
NAA (T,). Next to this treatment, teatments were 6% cow
urine + 50 ppm NAA (T,)), 8% cow urine +50 ppm NAA
(T,,), 6% cow urine + 25 ppm NAA (T,) when compared
with control and rest of the treatments. Treatments 4% cow
urine + 25 ppm NAA (T,), 8% cow urine +25 ppm NAA (T,),
50 ppm NAA (T)), 25 ppm NAA (T,) , 8% cow urine (T,), 6%
cow urine (T,) and 4% cow urine (T,) were found at par with
control (T,) in chlorophyll content in leaves.

Deogirkar (2010) investigated the effect of foliar
sprays of cow urine (4, 6, 8 and 10%) and NAA (0.36, 0.55,
1.03 and 2.31 ppm) on the chemical and biochemical
parameters of chickpea cv.Jaki. The results showed that
foliar sprays of 6% cow urine was found most effective in
increasing chlorophyll.

Protein content in seeds

Treatment considering for evaluation of this study
were found significantly superior over control. However,
4% cow urine + 50 ppm NAA (T,)) recorded the highest
protein content i.e. 22.95%, while control (T)) treatment
recorded minimumi.e. 19.23%.

Data regarding protein content in seeds was found
significant. Treatments 4% cow urine + 50 ppm NAA (T ),
6% cow urine + 50 ppm NAA (T, ), 8% cow urine +50 ppm
NAA(T ,), 6% cow urine +25 ppm NAA (T,), 4% cow urine
+25 ppm NAA (T,), 8% cow urine +25 ppm NAA (T,), 50
ppm NAA (T)), 25 ppm NAA (T,), 8% cow urine (T,), 6%
cow urine (T,) and 4% cow urine (T,) significantly increased
protein content when compared with control (T ). Deogirkar
(2010) investigated the effect of foliar sprays of cow urine
(4, 6,8 and 10%) and NAA (0.36,0.55, 1.03 and 2.31 ppm) on
the chemical and biochemical parameters of chickpea cv.Jaki.
The results showed that foliar sprays of 6% cow urine was
found most effective in increasing protein content in seeds
over control.
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Number of pods plant™

Number of pods plant™! significantly increased in
treatments 4% cow urine + 50 ppm NAA (T, ), 6% cow urine
+50 ppm NAA (T, ), 8% cow urine +50 ppm NAA (T ,), 6%
cow urine + 25 ppm NAA (T,), 4% cow urine +25 ppm NAA
(T.,), 8% cow urine +25 ppm NAA (T,) and 50 ppm NAA (T,)
in a descending manner when compared with remaining
treatments and control. Treatments 25 ppm NAA (T,), 8%
cow urine (T,), 6% cow urine (T,) and 4% cow urine (T,)
were remained at par with control (T)) in respect of number
of pods plant.

Number of seeds pod!

In general it can be said that foliar application of
cow urine and NAA significantly enhanced number of seeds
pod! when compared with control. Treatments 4% cow urine
+50 ppm NAA (T, ), 6% cow urine + 50 ppm NAA (T, ), 8%
cow urine +50 ppm NAA (T ,), 6% cow urine + 25 ppm NAA
(Ty), 4% cow urine + 25 ppm NAA (T,), 8% cow urine +25
ppm NAA (T,) and 50 ppm NAA (T,) significantly enhanced
number of seeds pod! when compared with control and
rest of the treatments. Similarly treatments 25 ppm NAA
(T,) and 8% cow urine (T,) also significantly increased
number of seeds pod! when compared with control. But
treatments 6% cow urine (T,) and 4% cow urine (T,) were
found at par with control (T ).

Test weight

Significantly maximum 100 seed weight were
recorded in treatments 4% cow urine + 50 ppm NAA (T, ),
6% cow urine + 50 ppm NAA (T ), 8% cow urine +50 ppm
NAA(T,)), 6% cow urine + 25 ppm NAA (T,), 4% cow urine
+25 ppm NAA (T,) and 8% cow urine +25 ppm NAA (T,).
Treatments 50 ppm NAA (T)), 25 ppm NAA (T,), 8% cow
urine (T,), 6% cow urine (T,) and 4% cow urine (T,) were
found at par with control (T) in respect of test weight.

Deogirkar (2010) investigated the effect of foliar
sprays of cow urine (4, 6, 8 and 10%) and NAA (0.36, 0.55,
1.03 and 2.31 ppm) on the chemical and biochemical
parameters of chickpea cv.Jaki. The results showed that
foliar sprays of 6% cow urine was found most effective in
increasing 100 seed weight over control.

Seeds yield

The maximum seed yield plant?, plot! were recorded
in treatment 4% cow urine + 50 ppm NAA (T ). The range
of increase in seed yield plant, plot! was 13.60 g, 1.74 kg
and 14.50 q in treatment T (control) to 17.30 g, 2.41 kg and
20.10 q in treatment 4% cow urine + 50 ppm NAA (T ).
Significantly maximum grain yield plant’, plot!, were
recorded in treatments 4% cow urine + 50 ppm NAA (T, ),
6% cow urine + 50 ppm NAA (T, ), 8% cow urine +50 ppm
NAA(T,)), 6% cow urine + 25 ppm NAA (T,), 4% cow urine
+25 ppm NAA (T,) in a descending manner when compared
with control and rest of the treatments. Treatments 8% cow
urine +25 ppm NAA (T,), 50 ppm NAA (T), 25 ppm NAA
(T,), 8% cow urine (T,), 6% cow urine (T,) and 4% cow urine
(T,) were found at par with control (T ).
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Upaydhyay and Rajan (2015) tested different
concentrations of growth regulators (T -control, T -NAA
10 ppm, T,-NAA 20 ppm, T,-NAA 30 ppm ,T-GA -10 ppm,
T,-GA,-20 ppm, T - GA,-30 ppm, T,-Kinetin-10 ppm, T,-
Kinetin-20 ppm, T, -Kinetin-30 ppm) on soybean.The
significantly highest grain yield (g plant™) recorded in 20
and 30 ppm followed by all the concentrations of GA, and
Kinetin.
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