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Effect of Growth Regulators on Physiological and Biometric Parameters of
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Abstract
A field experiment on soybean variety MAUS 162 was conducted to study the effect of

foliar spray of growth regulators viz. GA
3
 and IBA on growth and yield of soybean along with to

study correlation between seed yield and its attributing traits at Department of Botany, VNMKV,
Parbhani during kharif2014. Observation were recorded as plant height, number of branches
per plant, number of leaves per plant, leaf area per plant (cm2) , total dry weight per plant (g)
at 30, 45 and 60 days after sowing. Different growth & yield parameters viz. absolute growth
rates (mg/day/plant), relative growth rate (mg/g/day), net assimilation rate (mg/cm2/day), leaf area
index (LAI), crop growth rate (CGR) (g/cm2/day) and leaf area ratio (LAR) estimated at 0-30,
31-45 and 46-60 days after sowing for all parameters except for LAI and LAR, which was
estimated at 30,45 and 60 DAS. Results revealed thatspraying of growth regulators showed
influence on the growth, development and yield of soybean. The GA

3
 increased the pod size,

number of grains per pod and yield per hectare.GA
3
 250 ppm was found effective in increasing

vegetative growth parameters as well as yield and yield attributing characters. Further detailed
research work is needed on the physiological aspects of growth, development and yield to
explain the effects of these growth substances.
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Introduction
Soybean (Glycine max (L.) Merill) belongs to

family Leguminoaceae with sub family Papilionaceae.
It is a native of South Asia and its wild type had been
identified in China. It is being cultivated since long time
in China, but afterwards, it has spread in countries like
Brazil, America, (Hymowitz, 1970).  It was introduced
in India in 1970-71 mainly due to its rich protein and
edible oil content (Andole, 1984).  Soybean grown
successfully in subtropical and tropical regions.

In any production programme the seed yield
and quality parameters are directly or indirectly
controlled by environment under which crops are
grown.The strategy to boost the level of  crop
productivity would be through the adoption of package

of practices comprising use of seeds of high yielding
varieties, adequate  doses of fertilizers, growth
regulators, plant geometry and protection chemicals.

Application of growth regulators is new concept
to enhance the productivity of crop plants. Growth
regulators are chemicals, which participate in the
control of growth of plants. In last few years it has
been well established that certain organic compound
present in plants control the growth of plants which
are exceedingly called phytohormones growth
promoting substance or growth regulators.Auxins are
organic substances which promote growth along the
longitudinal axis, when applied in low concentration to
shoot of plant. IAA is only naturally occurring auxin in
the plant, but NAA, IBA, etc. are synthetic chemicals
which are similar to IAA in its biological activity. All
chemical activities an auxin, have common structural
features in their molecules.

Investigations on gibberellins have been
extended to several important phenomenon in plant
life, such as elongation of stem, expansion of leaves,
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__production of dry matter, elimination of dwarfism, root
growth, breaking dormancy, cell division and several
metabolic processes. GA

3
 is natural product of higher

plants, which is useful to prevent genetic and
physiological dwarfism, breaking of dormancy cell
elongation and controlling fruit growth.

The present investigation, was undertaken to
study effect of growth regulators on physiological and
biometric parameters sprayed at 30 DAS on soybean
crop to study the effect of GA

3
 and IBA on various

physiological aspects of growth and development and
correlation of various physiological parameters with
yieldin soybean.
Materials and Methods

A field experiment on soybean variety MAUS
162 was conducted to study the effect of foliar spray
of growth regulators viz. GA

3
 and IBA on growth and

yield of soybean along with to study correlation
between seed yield and its attributing traits at
Department of Botany, VNMKV, Parbhani during
kharif 2014. The experiment was laid out in
randomized block design with 3 replications and seven
treatments as given below. The crop was sown in plot
of 2.25m X 4m to apply each treatment separately,
following a spacing of 45 x 5 cm between and with
rows of 4m length. Observation were recorded as plant
height, number of branches per plant, number of leaves
per plant, leaf area per plant (cm2) , total dry weight
per plant (g) at 30, 45 and 60 days after sowing.
Different growth & yield parameters viz. absolute
growth rates (mg/day/plant), relative growth rate (mg/
g/day), net assimilation rate (mg/cm2/day), leaf area
index (LAI), crop growth rate (CGR) (g/cm2/day) and
leaf area ratio (LAR) estimated at 0-30, 31-45 and
46-60 days after sowing for all parameters except for
LAI and LAR, which was estimated at 30,45 and 60
DAS .

Treatments Details
T

1
GA

3 
100 ppm (Gibberellic acid)

T
2

GA
3
150 ppm (Gibberellic acid)

T
3

GA
3 
250 ppm (Gibberellic acid)

T
4

IBA 100 ppm (Indole butyric acid)
T

5
IBA 150 ppm (Indole butyric acid)

T
6

IBA 250 ppm (Indole butyric acid)
T

7
Control

Results and Discussion
The data on different biometrical observations

is presented in Table 1.  Results revealed that GA
3

250 ppm significantly increases the plant height at all
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Table 3: Simple correlation coefficient between yield and its contributing traits in soybean
_____________________________________________________________________________________________
Character            Plant height    No. of leaves/    Leaf area/ Total dry   No. of pods/    100 seed      Yield

   (cm)              plant      plant (dm2)   weight (g)      plant  wt. (g)       (q/ha)
_____________________________________________________________________________________________
Plant height (cm) 1.000 0.940** 0.931** 0.872** 0.721* 0.627* 0.786**
No. of leaves/ plant 1.000 0.900** 0.856** 0.640* 0.442 0.680*
Leaf area/ plant (dm2) 1.000 0.871** 0.882** 0.774** 0.921**
Total dry weight (g) 1.000 0.656* 0.542 0.754**
No. of pods/ plant 1.000 0.928** 0.981**
100 seed wt. (g) 1.000 0.936**
_____________________________________________________________________________________________
*Significant at 5 % level, **Significant at 1% level.

the stages of growth and at par with GA
3 
150 ppm and

IBA-250 ppm. The positive effects of growth
regulators on plant height were recorded by Zhao et
al. (1995)  and Yadav et al. (2015). This could be
attributed to enhanced cell multiplication and cell
elongation.  It is also reported that IBA induced
plasticity in cell wall, causing water diffusion pressure
deficiency, which resulted in water uptake and causing
cell elongation and consequently increased plant height.

Further, GA
3
 250 ppm significantly increase the

number of branches as compared to other
concentrations of growth regulators over the control.
The positive effect of growth regulators spraying on
number of branches were observed by Ghuge (1999)
in soybean.  The trends in case of number of leaves
showed that there was considerable effect of all the
concentrations of GA

3
 and IBA.  The GA

3
 250 ppm

was more effective among the various concentrations
in this regard.  This could be due to its activity of cell
multiplication.  It could also be possible due to more
number of internodes, thus more number of leaves,
consequently more leaf area of plants. Similar findings
observed and supported by Deotaleet al. (1998) in
soybean.The increasing trends of total dry weight
showed that there was more accumulation of dry
matter in plant due to spraying of GA

3
 and IBA(Table

1).  This was maintained upto 60 DAS.  The dry weight
was also increased at various stages of plant growth.
Among the various concentrations, GA

3
 and IBA (250

ppm) was most effective in increasing total dry matter.
GA

3
 250 ppm significantly increases the

number of leaves as compared to other concentrations
of growth regulators over the control. The positive
effect of growth regulators spraying on number of
leaves were observed by Zaid and Singh (1993) and
Deotaleet al. (1998) in soybean more number of leaves

helped in production and accumulation of
photosynthesate, resulting into more production of
biomass, higher dry matter accumulation coupled with
higher partitioning ratio towards economic yield.Foliar
application of GA

3
 250 ppm was more effective for

inducing 50 per cent flowering.  All the growth
regulators hastened the flowering period as compared
to the control.  Similar results were observed by
Mehtre and Lad (1995) in soybean.

Effect of growth regulators on growth
parameters is presented in Table 2.Ingrowth
parameters all the observation of AGR, RGR, NAR,
CGR, LAR and LAI are based on general mean.  From
data it is clear that there was very little effect on
increase or decrease of growth functions due to
spraying of  GA

3
 and IBA.  However, GA

3
 250 ppm

resulted in highest increase on AGR, RGR, CGR, NAR,
LAR and LAI  compared to other treatments and
control at all growth stages.  Many workers studied
this growth parameters such as Deotale et al. (1996)
in soybean, Kalita and Day (1992) in green gram.

The effects of all the concentration of GA
3

and IBA on different yield components  were found
significantly superior over control (Table 2 and 2a).
In general GA

3
 250 ppm was more effective in

increasing yield and yield attributing characters, such
as the number of pods per plant, number of seeds per
pod, weight of straws per plant, weight of seeds, grain
yield (q/ha) and harvest index(%).Among the different
concentrations of growth regulators GA

3
 250 ppm

found more effective than others, because of it acts
as a chelating agent, it also prevent auxin oxidation,
due to which contribution was more in increasing the
yield as compared to other growth substance.  Also
the increase in grain yield was achieved by stimulating
effects of growth substances of various yield
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contributing characters.  This increase in soybean grain
yield due to growth substances was also reported by
Mehtre and Lad (1995).

The correlation coefficient studies (Table 3)
have indicated positive and significant correlation
between seed yield and parameter like plant height,
number of leaves, leaf area, total dry weight, number
of pods and 100-seed weight indicating that these
characters had major direct contributetowards seed
yield. Das etal. (1989) and Amaranth etal. (1990) also
obtained similar result in soybean. Total dry weight
manifested positive and significant associated with rest
of the biometrical traits except 100-seed weight,
indicating a certain inherent relation between them.A
strong positive and significant association was observed
between number of pods, 100-seed weight and leaf
area per plant, suggested the importance of leaf area,
there by photosynthetic surface towards its associated
traits.

From the present investigation it may be
conducted that growth regulators had influencethe
growth, development and seed yield of soybean further,
GA

3
 250ppm found effective in investigating vegetative

growth parameters as well as yield and its correlated
traits.
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