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Influence of ethrel on quality parameters and yield of soybean
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ABSTRACT

A field experiment was conducted during kharif 2013-14 at
farm of Botany section, College of Agriculture, Nagpur to
study the influence of two foliar sprays of 100, 150, 200, 250
and 300 ppm ethrel at 30 and 45 DAS on quality parameters
and yield of soybean. Data revealed that 200 ppm ethrel
significantly increased leaf chlorophyll, leaf nitrogen, leaf
phosphorus, leaf potassium content, seed protein and oil
content and yield of soybean.
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Soybean (Ghycine max L.)is a miracle “Golden bean”
of 21™ century mainly due to its high protein (38-41%)
content and oil content (19-21%) and is now making
headway in Indian agriculture. In India it is mainly grown
as oilseed crop.Among, oilseeds soybean ranks fifth in the
world. The important soybean growing countries in world
are America, Brazil, Argentina, China and India. The largest
soybean producing state in India are Madhya Pradesh,
Maharashtra and Rajasthan. In India Maharashtra having
Second rank in production.Plant growth regulators are
known to enhance the source-sink relationship and
stimulate the translocation of photo-assimilates thereby
helping in effective flower formation, fruit and seed
development and ultimately enhance productivity of the
crops. Growth regulators can improve the physiological
efficiency including photosynthetic ability and enhance
the effective partitioning of accumulates from source and
sink in the field crops (Solamani et al.,2001).

Ethrel (2-chloroethylphosphonic acid) is a plant
growth regulator reported to improve the productivity of
pulse crop like soybean, cowpea, pigeonpea, mungbean
by increasing the number of pods, seed weight and seed
yield (Chandra 1985, Singh 1984, Yadav et a/. 1980, Bora
and Bohra 1989). The aim of present work was to study the
influence of ethrel on quality parameters and yield of
soybean.

A field experiment was conducted at the experimental
farm of Botany section, College of Agriculture, Nagpur to
study the influence of foliar sprays of ethrel on quality
parameters and yield of soybean. The present investigation
was undertaken during the kharif season 0f2013-2014. The
field experiment was laid out in Randomized block Design
(RBD) with four replications consisting of six treatments

comprising of different concentrations of ethrel (100, 150,
200, 250 and 300 ppm) at 30 and 45 DAS. Plot size of
individual treatment was gross 2.10mx 2.20 mandnet 1.5 m
X 2.00 m. Seeds were sown at the rate of 75 kg ha' by
dibbling method at a spacing of 30 cmx 10 em.Observations
were recorded at different stages i.e. at 45, 60 and 75 DAS
on chlorophyll content, leaf nitrogen, leaf phosphorus, leaf
potassium content. Nitrogen content in leaves was
estimated as per methods suggested by Somichi et al.
(1972), phosphorus and potassium content from leaves were
estimated as per method suggested by Jackson (1967).
Chlorophyll from leaves was estimated by Colorimetric
method as suggested by Bruinsma (1982). Nitrogen content
in seed was analysed by Somichi ef a/. (1972) and the same
was converted to crude protein. Qil content in seed was
determined by Soxhlet’s method as suggested by Sankaran
(1965). Seed yield plant”, plot” was recorded after
harvesting. Data were analysed by statistical method as
suggested by Panse and Sukhatme (1954).

Leaf chlorophyll content Data regarding chlorophyll
content were recorded at 45, 60, and 75 DAS. Significant
variation was noticed at every stage of observation by the
foliar sprays of ethrel. At 45 DAS chlorophyll content was
significantly increased in treatment T, (200 ppm ethrel)
followed by the treatments T, (150 ppmethrel) and T, (250
ppm ethrel) in a descending manner when compared with
treatment T, (control) and remaining treatments under study.
Treatments T, (300 ppm ethrel) and T, (100 ppm ethrel)
were found ar par with treatment T, (control). At 60 DAS
the treatment T, (200 ppm ethrel) followed bythe treatment
T, (150 ppm ethrel) noted significantlymaximum chlorophyll
content over treatment T, (control) and rest of the
treatments under study. But treatments T, (250 ppm ethrel),
T, (300 ppm ethrel) and T, (100 ppm ethrel) were found at
par with treatment T, (control). At 75 DAS the treatment i
(200 ppm ethrel) followed by the treatment T, (150 ppm
ethrel) was most effective in increasing chlorophyll content
in leaves when compared with treatment T, (control) and
rest of the treatments under study. Also, treatments T5 (250
ppm ethrel) and T, (300 ppm ethrel) and T, (100 ppm ethrel)
were found at par with treatment T, (control). Devi et al.
(2011) studied the effect of foliar spray of growthregulators
salicylic acid (50 ppm), ethrel (200 ppm) and cycocel (500
ppm) on soybean. They observed that ethrel at 200 ppm
significantly increased chlorophyll content over
control.Sharma and Sardana (2012) carried out a field
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experiment to studythe effect of foliar application of growth
regulating substances i.e [AA, ethrel and mepiqyat chloride
on groundnut and reported that the application of [AA at 5
ppm + ethrel at 25 ppm significantly increased chlorophyll
content in leaves.

Data regarding leaf nitrogen content were recorded
at45, 60 and 75 DAS and found statistically significant. At
45 DAS nitrogen content was significantly more in
treatment T, (200 ppm ethrel) followed by the treatment T,
(150 ppm ethrel) whencompared with treatment T, (control)
and other remaining treatments under study. Treatments
T, (250 ppm ethrel) and T, (300 ppm ethrel) were also noted
51gmf1cantly more nitrogen over treatment T, (control).
While, treatment T, (100 ppm ethrel) was found at par with
treatment T, (control). At 60 DAS nitrogen content was
swmﬁcantly maximum in treatment T, (200 ppm ethrel)
followed by the treatment T, (150 ppm ethrel) when
compared with treatment T, (control) and other treatments.
Treatment T, (100 ppm ethrel) was found at par with
treatment T, (control) At 75 DAS nitrogen content was
slgmﬂcantiy maximum in treatment T, (200 ppm ethrel)
followed by the treatments T, (150 ppm ethrel) and T, (250
ppm ethrel) when compared wiih treatment T, (control) and
rest of the treatments. Next to these treatments, treatment
T, (300 ppm ethrel) was also found significant over T,
(control) While, treatment T, (100 ppm ethrel) was found
at par with treatment T, (control) Khan et al. (2008)
conducted field experiment to study the effect of ethephon
(ethrel) on mustard. They observed that ethrel increased
the nitrogen (N) content in leaves.

Data on Leaf phosphorus content were recorded at
four stages viz.,45, 60 and 75 DAS. Leaf area recorded at
these stages gave significant results.At 45 DAS
significantly more leaf phosphorus content was recorded
in treatment T, (200 ppm ethrel) followed by treatment T,
(150 ppm ethrel) whencompared with treatment T (control)
and other treatments under study. Treatments T, (250ppm
ethrel) and T, (300 ppm ethrel) also showed their s1gmﬁcance
over treatment (control). While, treatment T, was found
at par with treatment T, (control). At 60 DAS 51gmﬁcantly
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maximum leaf phosphorus content was recorded in
treatment T, (200 ppm ethrel). Next to these treatment,
treatments T (150 ppm ethrel), T, (250 ppm ethrel) and T
(300 ppm ethrel) also gave sxgmﬁcant]y more phosphorus
over treatment T, (control). Treatment T, (100 ppm ethrel)
was found atpar w:thtreatment T, (comrol) At75 DAS leaf
phosphorus content was sngmﬁcantlyma‘omum in treatment
T, (200 ppm ethrel) followed by the treatment T, (150 ppm
ethrel) when compared with treatment T, (controi) and other
rest of the treatments. Treatments T, (250 ppm ethrel), T,
(300 ppm ethrel) and T, (100 ppm ethrel) also showed their
significance over treatment T, (control).

Data on leaf potassium content were recorded at the
three growth stagei.e. 45,60 and 75 DAS gave significant
variation. At45 DAS significantly maximum leaf potassium
content was observed in treatments T, (200 ppm ethrel)
and T, (150 ppm ethrel) when compared with treatment T,
(control) and rest of the treatments under study. Next to
these treatments, treatments T, (300 ppm ethrel) and T,
(100 ppm ethrel) also showed their significance over T,
(control).

At 60 DAS significantly maximum leaf potassium
content was observedin treatment T, (200 ppm ethrel) when
compared with treatment T, (control) and rest of the
treatments under study. Next to these treatments T, (150
ppm ethrel) and T, (250 ppm ethrel) also showed their
significance over T (control). While, treatments T, (300
ppm ethrel) and T, (1 00 ppm ethrel) were found at par with
treatment T, (control) At 75 DAS significantly maximum
leaf potassmm content was observed in treatment T, (200
ppm ethrel) followed by T, (150 ppm ethrel) when compared
with treatment T, (control) and rest of the treatments under
study. Next to these treatments, treatment T, (250 ppm
ethrel) and T, (300 ppm ethrel) also showed their
significance overT (control). While, treatment T,{100 ppm
ethrel) was found at par with treatment T, (control). Mir et
al. (2009) conducted a field experiment to study the effect
of basal nitrogen application and foliar spray of ethrel
(ethephon) on mustard. The results showed that foliar spray
of ethrel significantly increased potassium (K) content in

Table 1. Influence of foliar sprays of ethrel on chemical and biochemical parameters of soybean
Leaf chlorophyll (mg g') Leaf nitrogen (%) Leaf phosphorus (%) Leaf potassium (%)
Treatments 45DAS 60 75 45 DAS 60 75 DAS 45 DAS 60 743 45 DAS 60 DAS 75 DAS
DAS DAS DAS DAS DAS

T, (Control) 1.54 1.56 1.22 2.28 2.20 1.76 0.35 0.58 0.43 112 2.01 1.29
T, (100 ppm ethrel) 1.61 1.64 1.24 235 223 1.80 0.37 0.62 0.49 1.23 2.06 1.38
T (150 ppm ethrel) 1.74 117 1.31 2.56 2.37 2.08 0.48 0.75 0.57 1.41 225 1.75
T4 (200 ppm ethrel) 1.81 1.86 1.40 2.64 241 212 0.51 0.80 0.60 1.47 2.39 1.84
Ts(250 ppm ethrel) 1.72 1.75 1.29 2.50 2.30 2.00 0.45 0.71 0.55 1.39 2.18 1.69
Te (300 ppm ethrel) 1.65 1.69 1.27% 2.46 2.28 193 0.42 0.67 0.52 127 2.10 1.45
SE(m) = 0.040  0.048 0.028 0.044 0.046 0.052 0.016 0.010 0.012 0.027 0.038 0.031
CD at 5% 0.115  0.140 0.080 0.127 0.133 0.149  0.048 0.031 0.034 0.078 0.110 0.089
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Table 2.  Influence of ethrel on sced protein, oil content
and yield of soybean
Treatments Protein  Qil content Seed vield Seed yield
content (%) (%) _ plant’ (g plot” (ke)
T, (control) 33.92 14.06 5.20 0.52
T, (100 ppm ethrel) 34.61 14.28 5.63 0.56
T3 (150 PPM ethrel) 37.98 16.86 6.36 0.64
T4 (200 ppm ethrel) 38.35 17.91 6.61 0.66
Ts (250 ppm ethrel) 37.44 15.82 6.24 0.62
Te (300 ppm ethrel) 35.69 14.63 5.87 0.59
SE(m) + 0.972 0.391 0.238 0.023
CD at 5% 2.793 1.124 0.685 0.068

leaves of plants.

Data indicated that protein content was significantly
increased in treatment T, (200 ppm ethrel) followed by the
treatments T, (150 ppmethrel) and T, (250 ppm ethrel) when
compared with treatment T, (control). While, treatment T,
(100 ppm ethrel) was found af par with treatment T,
(control).Devi et al. (2011) investigated the effect of foliar
spray of growth regulators salicyclic acid (50 ppm), ethrel
(200 ppm) and cycocel (500 ppm) on soybean. They
observed that ethrel at 200 ppm significantly increased
protein content in soybean.Pahwa (2013) conducted a field
experiment to study the effect of plant growth regulator on
pigeonpea. Inpresent study ethrel at 100 pg ml”' significantly
increased protein content in seeds of pigeonpea.

Maximum oil content in seed of soybean was recorded
in the treatment T, (200 ppm ethrel) followed by the
treatments T, (150 ppmethrel) and T, (250 ppm ethrel) when
compared with treatment T, (control) and remaining
treatments under study. The treatments T, (300 ppm ethrel)
and T, (100 ppmethrel) were found at par withtreatment T,
(control).Devi et al. (2011) investigated the effect of foliar
spray of growth regulators salicyclic acid (50 ppm), ethrel
(200 ppm) and cycocel (500 ppm) on soybean. They
observed that ethrel at 200 ppm significantly increased oil
content in soybean.Lone(2001) conducted a field experiment
to study the effect of cycocel and ethrel along with nitrogen
on mustard and found that ethrel with basal doseof N at 80
kg ha' significantly increased oil content.

Significantly maximum seed yield plot'was recorded
in treatment T, (200 ppm ethrel) followed by treatments T,
(150 ppm ethrel) and T, (250 ppm ethrel) when compared
with control and remaining treatments under study. While,
treatments T, (300 ppmethrel) and T, (100 ppm ethrel) were
found at par with T, (control).

The use of plant hormone may prove its potential as
it has been found to enhance growth and productivity of
the crop plants. It also improve the crop manipulating
source-sink relationship at pod development stage, several
naturally occurring phytohormones ethylene influences
about all aspects of plant growth and development as well
as the induction of some plant defense responses. Ethrel

involved in diverse array of cellular, developmental and
stress released processes in plants. It reduces the problem
of pod shattering by restricting the flower and pod
abortions, Mir ef al. (2010).Devi et al. (2011) conducted
experiment to study the effect of salicylic acid, ethrel and
cycocel (50,200 and 500 ppm) on soybean and observed
that ethrel at 200 ppm gave highest number of pods
plant’, 100 seed weight and seed yield ha'.

Sharma and Sardana (2012) tried ethrel and mepiquat
chloride as foliar spray on groundnut and observed that
TAA at 7.5 ppm + ethrel 25 ppm increased pod yield.
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