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Abstract

The field experiment was conducted at College of Agriculture, Pune, Maharashtra during kharif 2018 to
study the performance of soybean (Glycine max (L.) Merrill) varieties to different spacings under
mechanized conditions. Five spacings S1- 45 x 5 cm?, S2- 45 x 10 cm?, S3- 60 x 5 cm? and S4- 60 x 10
cm?,

(Under mechanized condition) and S5- 45 x 5 cm? (under conventional condition) and three varieties V1:
KDS-344 (Phule Agrani), V2- KDS-726 (Phule Sangam), V3- KDS-753 (Phule Kimaya) were tested in
split plot design with three replication. The growth characters viz., plant height (cm), plant height (cm),
number of branches plant?, number of functional leaves plant?, leaf area plant*(dm?), number of root
nodules plant?, fresh and dry weight of root nodules plant™ (g), days to 50 % flowering and days to
maturity and dry matter plant and yield attributes viz., number of pods plant?, number of seeds pod-,
weight of pods plant ! (g), seed yield plant® (g), straw yield plant® (g) and test weight (g) were
significantly influenced at spacing 60 x 10 cm? under mechanized condition. Among the varieties KDS-
344 gave significantly superior in all growth and yield attributing characters except test weight (g). The
test weight (g) was significantly highest value by variety KDS-726 (Phule Sangam).
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Introduction

Soybean (Glycine max (L.) Merrill) is the economically most important bean in the world. It is
native to eastern Asia. Soybean is grown as long as 2800 BC in China, where it was
considered one of five sacred grains. By the 17" century, soybean was planted in Europe.
Soybean has been miracle crop of 20" century and is often designated as “Golden Bean”.
Besides, soybean having a very good nutritive value and it is capable for fixing atmospheric
nitrogen at the rate of 65-115 kg ha?l year! with symbiosis of Rhizobium japonicum
microorganism (Alexander, 1977) . It builds up the soil fertility and productivity by fixing
large amount of nitrogen through the root nodule, and also through leaf fall.

The United States is the world leader in soybean production; growing about 2 billion bushels
annually more than 50 per cent of the world crop. In India, soybean was grown on an area of
11.32 million ha with production of 13.79 million tonnes and productivity of 1219 Kg ha™.
Whereas, in Maharashtra, soybean was grown on an area of 3.98 million ha with production of
4.77 million tonnes with average productivity of 1201 Kg ha* during 2016-17 (Anonymous,
2017) @1,

Soybean possesses a very high nutritional value. It contains about 20 % oil and 40 % high
quality protein. Soybean protein is rich in valuable amino acid lysine (5 %) in which most of
the cereals are deficient. The biological value of the soybean protein is as good as meat and
fish protein (Quayam et al., 1985) [*2. It yields more usable protein per hectare than any of the
common cereal grains (Cowan, 1973) Bl

Current mechanized agriculture includes the use of tractors, trucks, combine harvesters,
countless types of farm implements, aeroplanes and helicopters (for aerial application) and
other vehicles. Mechanization was one of the large factors responsible for urbanization and
industrial economies. Besides improving production efficiency, mechanization encourages
large scale production and sometimes can improve the quality of farm produce.

Spacing is one of the important parameter, which ultimately affect nutrients uptake, growth
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and vyield of plant. Increase in spacing, the total population
decrease, but with more nutrition the individual plant grow
better and get more yield and vice-versa. Row spacing and
varieties both are the main factor of crop production. Varieties
play an important role in the production of grain yield,
selection of proper varieties for a set of agro-climatic
conditions is very important to achieve maximum potential,
because due to their different growth and development
behavior. The reason of low productivity is non cultivation of
suitable variety as suited to agro-climatic conditions with
proper row spacing.

Materials and methods

The experiment was conducted at College of Agriculture,
Pune (18° 32’ North latitude and 73° 51° East longitude)
during kharif 2018. It comprised 15 treatments with five
spacings S1- 45 x 5 cm?, S2- 45 x 10 cm?, S3- 60 x5 cm? and
S4- 60 x 10 cm? (under mechanized condition) and S5- 45 x 5
cm? (under conventional condition) and three varieties V1:
KDS-344 (Phule Agrani), V2- KDS-726 (Phule Sangam), V3-
KDS-753 (Phule Kimaya). The experiment was laid out in
split plot design in 6.00 x 3.60 m? gross plot size and 5.00 x
2.40 m? (for 60 x 50 & 60 x 10 cm), 5.00 x 2.70 m? (45 X5 &
45 x 10 cm) with three replication. The soil of the
experimental field was medium black, organic carbon (0.50
%), available nitrogen (166.21 %), available phosphorous
(22.21 %) and potassium (407.21 %). The sowing was done
by tractor drawn seed- cum- ferti drill on 20 July 2018. The
optimum seed and fertilizer were used as per recommendation
and necessary calibration. The crop was raised by treating
seed with Rhizobium and PSB culture @ 250 g 10 kg? of
seeds. The fertilizer were applied according to recommended
dose of fertilizers (50: 75: 45 kg NPK ha) by calculating
proper quantity of each straight fertilizer required per plot. To
raise good crop 3 irrigations were applied during experiments.
Spraying of herbicides Irish @ 2 ml lit"* of water with power
spray except conventional condition followed by hoeing was
carried out by Kubota tractor drawn hoe and weeding by
power weeder under mechanized condition. Whereas, hoeing
was carried out by hand hoes and weeding by hand under
conventional condition. To control caterpillar  pest
Chloropyriphos 20 % EC 20 ml in 10 liter of water was
sprayed at the stage of pre flowering. The data on growth and
yield characters were collected from from randomely selected
five plants per plot.
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Results and discussion

The data on growth contributing characters and yield
attributes of soybean as influenced by different treatments are
presented in Tablel and Table 2, respectively.

Effect of Spacings

The growth attributing characters of soybean was influenced
significantly due to different treatment of spacings.
Significantly maximum plant height (56.08 cm) were
recorded at spacing of 60 x 10 cm? (under mechanization)
than other spacings and it was at par with spacing 45 x 10 cm?
and 60 x 5 cm? (under mechanized condition). This might be
due to availability of more space and nutrient to the plant.
Similar results also reported by Mondal et al. (2014) 1, The
maximum plant spread (30.12 cm) was recorded at spacing of
60 x 10 cm? (under mechanization) and it was significantly
more than other treatments of spacings. Kadam and
Khanvilkar (2015) [ also observed similar results. The
significantly highest number of branches plant? (9.44) were
recorded at spacing 60 x 10 cm? (under mechanization) than
other spacings. It is due to stout plants produced by exploiting
available space, nutrient, moisture and light resources
favouring fast vegetative growth. However, it was at par with
spacings 45 x 10 cm? and 60 x 5 cm? (under mechanizad
condition). The significantly maximum number of functional
leaves plant were recorded at spacing 60 x 10 cm? than other
rest spacings. This might me due to availability more space,
efficient uptake of plant nutrient and effective photosynthesis.
Similar results were also reported by Sathe and Patil (2012)
(381, The significantly maximum number of root nodules plant
1 (84.33) and fresh and dry weight of root nodules plant?
(0.66 and 0.22 g, respectively) was recorded at spacing 60 x
10 cm? than other spacings.

As regards to the days to 50 % flowering and days to
physiological maturity (44.89 and 100.56, respectively) was
found non-significant in all the spacings under investigation.
This might be due to meteorological conditions occurred
during the growth period of soybean. Similar results also
reported by Gebrelibanous and Fiseha (2018) ™. The
maximum dry matter plant? at spacing of 60 x 10 cm? (under
mechanization) and was significantly higher than other
remaining treatments of spacings under study due to
maximum growth and development of individual plant in
various characters. Malek et al. (2012) [l were also reported
similar results.

Table 1: Performance of soybean varieties to different spacings under mechanized operations on growth contributing characters of soybean

Fresh Dry
Plant | Plant Number Numper of | Leaf | Number weight of | weight of Days to Days to Dry
- of functional | area | of root 50 . - matter
height | spread i 1 root root physiological 1
Treatment branches (leaves plant|plant?| nodules % : plant
(cm) (cm) lant-. 1 (dm?) lant-L nodules | nodules flowerin maturity ©
P P plant? (g) |plant? (g) Y g
A. Main plot : Spacings
2
45x5em?(Under| g5 35 | 5700 | go7 258 | 371 | 7611 | 055 019 | 4278 98.44 20.01
mechanization)
2
45x10em® (Under| ¢, 29 | 5934 | g9 362 | 422 | 8378 | 058 | 021 | 4433 99.67 2163
mechanization)
2
60x5cm*(Under| 345 | 2783 | 885 311 | 403 | 8278 | 057 020 | 4389 99.33 20.71
mechanization)
2
60x 10 cm (pnder 56.08 30.12 9.44 3.96 4.62 84.33 0.60 0.22 44.89 100.56 22.89
mechanization)
2
45x5em’(Under| g5 1 | 5797 | 784 251 358 | 7533 | 054 019 | 4244 98.11 19.92
conventional)
S.Emz* 0.77 0.37 0.26 0.19 0.16 1.62 0.006 0.004 0.78 1.30 0.63
C.D. at 5% 2.52 1.22 0.85 0.63 0.51 5.27 0.02 0.01 NS NS 2.05
B. Sub plot : Varieties
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KDS- 344 5450 | 28.86 8.99 3.30 427 | 8153 0.61 0.22 45.13 105.07 22.15
KDS- 726 52.47 | 27.61 8.05 2.87 3.64 | 78.60 0.53 0.18 43.53 98.20 18.91
KDS- 753 54.21 | 28.53 8.88 3.30 419 | 81.27 0.56 0.20 42.33 94.40 22.04
S.Em# 0.55 0.30 0.14 0.11 0.16 0.86 0.008 0.004 0.49 0.99 0.57
C.D. at 5% 1.62 0.88 0.42 0.31 0.47 2.55 0.02 0.01 1.46 2.92 1.69
C. Interaction (AxB)
S.Em+ 1.23 0.67 0.32 0.24 0.36 1.93 0.02 0.009 1.11 2.21 1.28
C.D. at 5% NS NS NS NS NS NS NS NS NS NS NS
General Mean | 53.73 | 28.33 8.64 3.15 4.03 | 80.47 0.57 0.20 43.67 99.22 21.03

Significantly more number of pods plant * were recorded at
spacing of 60 x 10 cm? (under mechanization) than other
spacings and it was at par with spacing 45 x 10 cm? and 60 x
5 cm? (under mechanized condition). Less competition in
wider spacing and ample availability of light, moisture and
nutrients might had resulted in more number of branches
plant® which in turn might have increased more number of
pods plant?. Similar results also reported by Halvankar et al.
(1999) B1, The highest number of seeds pods™ was recorded at
spacing of 60 x 10 cm? (under mechanization) and it was
significantly more than other treatments of spacings. This
indicates that the plants require optimum plant space for
better growth and development of yield attributes of the crop
and greater utilization of moisture, nutrients and sunlight by
the plant and better source-sink relationship. Rahman and
Hossain (2013) %1 also observed similar results. The highest
weight of pods plant? (g) were recorded at spacing 60 x 10
cm? (under mechanization) than other spacings. However, it
was at par with spacings 45 x 10 cm? (under mechanized
condition). This might be due to the wider spacing which
increased in uptake of more plant nutrients and resulted in
development of pods as compare to crowding.

The seed and straw yields plant? were recorded highest at
spacing 60 x 10 cm? than other rest spacings. The maximum
seed yield might be due to greater availability of nutrients,
more pods plant™ and more space for their growth resulting in
higher photosynthesis and translocation of assimilates.
Similar results were also reported by Rajput and Kaushik
(1992) 4 The test weight (g) was recorded highest at
spacing 60 x 10 cm? than other spacings. This might be due to
more space and nutrients available for their pod and seed
development which ultimately increased the test weight.

As regards to the seed yield (2488.78 kg hal), it was highest
at the spacing of 45 x 5 cm? (under mechanization) and was
significantly higher than other remaining treatments of
spacings. Though all the vyield attributing characters were
higher at wider spacings, these improvements were not
sufficient to compensate the yield that obtained due to higher
plant population in close spacing. Similar results were also
reported by Prasad et al. (1993) and Rahman and Hossain
(2013) [t B3 The straw yield (2792 kg ha %) recorded
maximum at spacing 45 x 5 ¢cm? (under mechanization). A
progressive decrease in the straw yield from closer spacing to
wider spacing was mainly attributed to higher plant number
obtained at closed row spacing. Rahman and Hossain were
also observed similar results.

Effect of varieties

The growth contributing characters of soybean was influence
significantly due to different wvarieties. Significantly
maximum plant height (54.50 cm) were recorded by variety
KDS- 3444 than other varieties and it was at par with KDS-
753. Similar results also reported by Malusare et al. (2015) [,
The maximum plant spread (28.86 cm) was recorded by
variety KDS- 344 and it was significantly more than other
treatments of varieties. This might be due to its own genetic
makeup and physiological characteristics. The significantly
highest number of branches plant™ (8.99) were recorded by
variety KDS-344 than other varieties. This might be due to its
own genetic makeup and physiological characteristics.
Similar results also reported by Malusare et al. (2015) [,
However, it was at par with variety KDS-753. The
significantly maximum number of functional leaves plant?
were recorded by variety KDS-344 than other rest varieties.
This might me due to genetic makeup. Similar results were
also reported by Thakur and Vyas (2005) [, The
significantly maximum number of root nodules plant? (81.53)
and fresh and dry weight of root nodules plant? (0.61 and
0.22 g, respectively) was recorded by variety KDS-344 than
other varieties. Similar results were also reported by Vyas and
Khandwe (2014) 7] As regards to the maximum number
days to 50 % flowering and days to physiological maturity
was recorded by variety KDS-344. The occurrence of days to
50% flowering and physiological maturity might be due the
genetic and physiological characteristics of variety. Similar
results were also reported by Malusare et al. (2015) [,

The maximum dry matter plant? by variety KDS- 344 and
was significantly higher than other remaining treatments of
varieties under study. Variation in dry weight plant? in
varieties might be due to variation in overall growth and
development of individual variety as it was also evident from
various growth and yield observations like plant height plant
! number of branches plant, number of functional leaves
plant® and number of pods plant™. These finding was in close
agreement with the Nigam et al. (1989) [,

The yield contributing characters of soybean was influence
significantly due to different varieties. Significantly highest of
number pods plant? than other varieties were recorded by the
variety KDS-344. The number of seeds pod?® were
significantly maximum recorded by variety KDS-344 than
KDS-726 and it was at par with KDS-753. This might be due
to inherent characteristics of said variety. Similar results were
recorded by Malusare et al. (2015) [,

Table 2: Performance of soybean varieties to different spacings under mechanized operations on yield attributes of soybean

Seed

Weight of . Straw . Seed Straw

Treatment Numb:e;nc:_flpods Numbegdqlz seeds pods );;er:?-l yield Test(w)elght yield yield
P P plant? (g) P @ plant? (g) g (Kg hal)| (Kg ha)

A. Main plot : Spacings
2
45 x5 cm* (Under 94.34 2.56 2392 | 1172 | 1464 | 1238 | 2488.78 | 2792.00
mechanization)

45 x 10 cm? (Under 95.89 2.86 26.43 14.34 17.40 13.11 2172.67 | 2439.89
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mechanization)
60 x 5 cm? (Under 95.63 2.77 24.45 1328 | 16.35 12.86 | 2339.78 | 2641.56
mechanization)
60 x 10 cm? (Under 96.65 2.99 2705 | 1548 | 1853 1379 | 1979.22 | 2281.22
mechanization)
45 x5 cm? (Under 94.31 2.54 2307 | 1169 | 14.62 1230 | 2479.22 | 2779.89
conventional)
S.Emz 0.46 0.07 051 026 | 027 0.23 7188 | 7031
C.D.at5% 1.49 0.24 1.67 084 | 0.0 0.76 23441 | 229.31
B. Sub plot : Varieties
KDS- 344 96.25 2.79 25.29 1391 | 16.90 1272 | 2420.60 | 2722.13
KDS- 726 94.24 2.66 23.80 1260 | 1550 13.88 | 2083.53 | 2385.27
KDS- 753 95.60 2.77 25.26 1339 | 16.45 1207 | 2371.73 | 2653.33
S.Emz 0.42 0.04 0.32 034 | 034 0.33 52.77 | 5040
C.D.at5% 1.23 0.11 0.96 1.01 1.01 0.98 155.66 | 148.69
C. Interaction (AxB)
S.Emt 0.93 0.08 0.72 076 | 0.78 0.75 117.99 | 112.70
C.D.at5% NS NS NS NS NS NS NS NS
General Mean 95.37 2.74 24.78 1530 | 18.31 12.89 | 2291.96 | 2586.91

The variety KDS-344 produced maximum weight of pods
plant? (g) but it was at par with variety KDS-753. The
probable reason for this might be the genetic makeup of the
variety that has helped in improving the photosynthetic
activity due to which increased source capacity and efficient
translocation of photosynthates to the sink (seed). Yadahalli et
al. (2006) 18 were also observed similar results. Seed and
straw yield plant? (g) were recorded highest at variety KS-
344 than other varieties. This might be due to genetic makeup
and its higher growth and yield attributing characters. The
variety KDS-726 registered maximum test weight (g) than
remaining varieties. This might be due to well developed and
boldness characteristics of the seed.

As regards to the seed yield (2420.60 kg ha) and straw yield
(2722.13 kg ha) were recorded maximum at variety KDS-
344 than KDS-726 and KDS-753. This might be due to higher
values of expression of yield contributing characters and yield
potential of variety KDS-344 over the other varieties and
proved be the most efficient in assimilation and translocation
of photosynthates resulting in the highest seed and straw yield
of soybean.

Conclusion

A spacing 60 x 10 cm? was found significantly superior for
obtaining growth and yield characters. Among varieties KDS-
344 recorded maximum growth and yield characters than
other varieties.
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