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Abstract: A field experiment was conducted at the Sher-e-Bangla Agricultural University Farm, Dhaka 1207
during the period from December 2008 to April 2009 to study the role of potassium and sulphur on the growth,
yield and oil content of soybean (Glycine max var.BARI Soybean-5). The experimental soil was clay loam in
texture having pH of 6.3. The experiment included four levels of potassium viz. 0, 20, 40 and 70 kg K ha  and1

four levels of sulphur viz. 0, 10, 20 and 40 kg S ha . The experiment was laid out in a Randomized Complete1

Block Design with three replications. Potassium showed significant effect on yield and yield attributes of
soybean. Application of potassium @ 40 kg ha  produced the highest plant height, seed yield, 1000-seed1

weight and straw yield. Sulphur fertilizer also had significant effect on yield and yield attributes of soybean.
Application of sulphur @ 20 kg ha  produced the highest plant height, seed yield, 1000-seed weight and straw1

yield. Potassium in combination with Sulphur showed significant effect on yield and yield attributes of soybean.
Combined application of Potassium @ 40 kg ha  and sulphur @ 20 kg ha resulted the highest seed yield, plant1 -1

height, 1000-seed weight, straw yield, protein and oil contents of soybean. On the other hand, in all the cases
the lower response was found from the control treatment. 
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INTRODUCTION is also needed for the synthesis of other metabolites,

Soybean (Glycine max L.) is an important and well - glutathione. It occurs in volatile compounds responsible
recognized oil and protein containing crop of the world. for the characteristic taste and smell of plants in the
Soybean grows well in different regions of the world, mustard and onion families. In Bangladesh, limited
particularly in the tropical to the mid temperate zones. information is available on the role of potassium and
About 73,444 thousand hectares of land in the world is sulphur on the growth, yield and oil content of soybean.
under cultivation of soybean and annual production is With a view to generate information a field experiment
approximately 1, 91,993 million tons [1]. Soybean is a good containing the treatments of each of potassium and
source of protein, unsaturated fatty acids, minerals like Ca sulphur was conducted to compare the growth and yield
and P including vitamin A, B, C and D [2]. Its seed contain performance of soybean by using different doses of
42-45% best quality protein and 20-22% edible oil [3]. potassium and sulphur; to observe the interaction effect
However, soybean is an important source of good quality of K and S on the growth, yield and oil content of
protein and oil and can play an important role in solving soybean and to find out the optimum doses of K and S for
the malnutrition problem of Bangladesh. Fertilizers have maximum growth, yield and oil content of soybean.
been used in most countries where agriculture is now well
developed but their essential role in modern farming has MATERIALS AND METHODS
become clear only in the last 60 years. Potassium is one of
the three major essential nutrient elements required by This experiment was conducted at the Sher-e-Bangla
plants. Potassium exists in mobile ionic form (K ) and its Agricultural University Farm Dhaka-1207(Tejgaon series+

function appears to be primarily catalytic in nature. Plants under AEZ No.28) during the rabi season of 2008. The
absorb K in larger amounts than any nutrient except N. S characteristics of initial surface soil (0-15 cm) were: pH 6.3,

including coenzyme A, biotin, thiamin or vitamin B  and1
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textural class  clay loam, total N 0.075%, Organic matter RESULTS AND DISCUSSION
0.80%,available phosphorous 16(mg kg )  , available1

potassium 0.38 (cmol kg ), available sulphur 10 (mg kg ) Plant Height: The effects of potassium on the plant1 1

and available zinc 1.30 (mg kg ). The experiment was laid height of soybean are presented in Table 1. Significant-1

out in Randomized Complete Block Design, each plot variation  was  observed  on  the  plant   height of
measuring 2.5 m × 2.0 m (5 m ) with 3 replications. The soybean  when  the  field was fertilized with different2

experiment consisted of 2 factors viz. 4 levels of doses of potassium. Among the different doses of
potassium: K  = 0 kg K ha , K  = 20 kg K ha , K  =40 kg potassium,  K   (40  kg  K  ha )  showed  the  highest0 1 2

1 1

K ha , K  = 70 kg K ha  and 4 levels of sulphur: S  = 0 plant  height  (68.13  cm)  and  it   was   closely  followed1 1
3 0

kg S ha , S  = 10 kg S ha , S  = 20 kg S ha , S  =40 kg S by  (67.56 cm) K   treatment.  On the other hand, the1 1 1
1 2 3

ha . BARI Soybean-5, a high yielding variety of soybean lowest  plant  height (58.52 cm) was observed in the K1

was used as the test crop in this experiment. treatment where no potassium was applied. Hungria et al.
Recommended doses of N, P, Zn and B (30 kg N from urea, [5]  also  found  similar  results  with  the  application  of
30 kg P from TSP, 2 kg Zn from ZnO and 1 kg B ha from 90 kg K O/ha. Soybean plants showed significant1

Boric acid, respectively) were applied. The whole amounts variation in respect of plant height when sulphur fertilizer
of TSP, ZnO, Boric acid and half of the urea fertilizer were in different doses was applied (Table 2). Among the
applied as basal dose during final land preparation. The different fertilizer doses, S  (20 kg S ha ) showed the
remaining half of urea was top dressed after 22 days of highest plant height (69.72 cm). On the contrary, the
germination. The required amounts of K (from MP) and S lowest plant height (59.07 cm) was observed in the
(from gypsum) were applied at a time as per treatment treatment where no sulphur fertilizer was applied. Mohanti
combination after field lay out of the experiment and were et al. [6] observed that the highest plant height was
mixed properly through hand spading. Soybean seeds obtained with the application of 30 kg S/ha. Combined
were sown on the 27  December 2008 in lines following application of different doses of potassium and sulphurth

the recommended line to line distance of 30 cm and plant fertilizers had significant effect on the plant height of
to plant distance of 5 cm. The crop was harvested on 16 soybean (Table 3). The lowest plant height (51.72 cm) wasth

April 2009. The harvested crop of each individual plots observed in the control treatment (No potassium and No
were recorded plot wise and the yields were expressed in sulphur). On the other hand, the highest plant height
t ha . Plant samples were collected from every individual (73.39 cm) was recorded with K S  (70 kg K ha + 20 kg S1

plot for chemical analysis. Ten plants were randomly ha ) which was statistically similar with the K S  (40 kg
collected from each plot to record yield contributing K ha + 20 kg S ha ) treatment. The highest plant height
characters and stored for chemical analysis. The data were may be due to the positive effects of potassium and
analyzed statistically to find out the treatment difference sulphur on the vegetative growth and accumulation of
and the mean differences were compared by DMRT [4]. materials.
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Table 1: Effect of potassium on the yield contributing characters and yield of soybean
Treatments Plant height (cm) 1000 seed weight (g) Grain yield (t ha ) Straw yield (t ha )1 1

K 58.52 c 79.05 c 1.57 d 1.47 c0

K 62.65 b 81.79 b 1.84 c 1.80 b1

K 68.13 a 83.78 a 2.09 a 1.90 a2

K 67.56 a 81.60 b 1.98 b 1.92 a3

LSD 0.953 0.3596 0.102 0.0870.05

CV (%) 7.78 8.51 3.86 5.15
In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly as per DMRT

Table 2: Effect of sulphur on the yield contributing characters and yield of soybean
Treatments Plant height (cm) 1000 seed weight (g) Grain yield (t ha ) Straw yield (t ha )1 1

S 59.07 d 79.40 d 1.61 c 1.52 d0

S 61.99 c 81.67 c 1.81 b 1.75 c1

S 69.72 a 82.86 a 2.08 a 1.95 a2

S 66.09 b 82.30 b 1.99 a 1.87 b3

LSD 0.95 0.363 0.099 0.0830.05

CV (%) 7.78 8.51 3.86 5.15
In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly as per DMRT
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Table 3: Interaction effect of potassium and sulphur on the yield contributing characters and yield of soybean
Treatments Plant height (cm) 1000 seed weight (g) Grain yield (t ha ) Straw yield (t ha )1 1

K S 51.72 j 75.20 k 1.33 g 0.94 h0 0

K S 55.78 i 79.61 i 1.45 g 1.43 g0 1

K S 65.34 de 81.25 gh 1.78 ef 1.87 b-d0 2

K S 61.25 g 80.13 i 1.72 f 1.62 ef0 3

K S 57.70 h 78.53 j 1.45 g 1.53 fg1 0

K S 58.55 h 82.31 d-f 1.95 cd 1.81 d1 1

K S 68.15 bc 83.50 bc 2.00 c 1.85 cd1 2

K S 66.20 cd 82.81 c-e 1.96 cd 2.00 ab 1 3

K S 64.12 ef 83.00 cd 1.87 c-e 1.85 cd2 0

K S 67.31 b-d 83.12 c 1.98 c 1.77 d2 1

K S 72.01 a 84.90 a 2.35 a 2.00 ab 2 2

K S 69.10 b 84.10 b 2.15 b 1.97 a-c2 3

K S 62.74 fg 80.86 h 1.77 ef 1.74 de3 0

K S 66.30 cd 81.62 fg 1.85 d-f 1.97 a-c3 1

K S 73.39 a 81.79 fg 2.18 b 2.08 a3 2

K S 67.80 bc 82.15 ef 2.13 b 1.87 b-d3 3

LSD 1.905 0.719 0.118 0.1290.05

CV (%) 7.78 8.51 3.86 5.15
In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly as per DMRT

Weight  of  1000  Seed:  Significant  variation  was (2.09 t ha ) was recorded in K  (40 kg K ha ) treatment.
observed on the weight of 1000 seed of soybean when The lowest grain yield (1.57 t ha ) was recorded in the K

treatment where no potassium was applied. Grewal et al.
highest weight of 1000 seed (83.78 g) was recorded in K [10] observed that the soybean grain yield increased with2

(40 kg K ha ) treatment. The lowest weight of 1000 seed the application of 50 kg K O/ha. Different doses of1

(79.05 g) was recorded in the K treatment where no sulphur fertilizer showed significant variations in respect0

potassium was applied. Habibzadeh et al. [7] revealed that of grain yield of soybean (Table 2). Among the different
the highest 1000-seed weight (90.6 g) was obtained with doses of S fertilizer, S (20 kg S ha ) showed the highest
225 kg K/ha. Different doses of sulphur fertilizer showed grain yield of soybean (2.08 t ha ) which was statistically
significant variations in respect of the weight of 1000 seed similar with S  (40 kg S ha ) treatment. On the contrary,
(Table 2). Among the different doses of S fertilizer, S (20 the lowest weight of grain yield of soybean (1.61 t ha )2

kg S ha ) showed the highest weight of 1000 seed (82.86 was recorded in the S treatment where no sulphur1

g). On the contrary, the lowest weight of 1000 seed (79.40 fertilizer was applied. Mohanti et al. [6] found similar
g) was recorded in the S treatment where no sulphur results with the application of 30 kg S/ha. The combined0

fertilizer was applied. Saran and Giri [8] also found similar effect of different doses of K and S fertilizers on the grain
results with the application of 60 kg S ha . The combined yield of soybean was significant (Table 3). The highest1

effect of different doses of K and S fertilizers on the grain yield of soybean (2.35 t ha ) was recorded with the
weight of 1000 seed of soybean was significant (Table 3). treatment combination of K S  (40 kg K ha  + 20 kg S
The highest weight of 1000 seed (84.90 g) was recorded ha ). On the other hand, the lowest grain yield of
with the treatment combination of K S  (40 kg K ha  + 20 soybean (1.33 t ha ) was recorded in the K S  treatment2 2

1

kg S ha ). On the other hand, the lowest weight of 1000 (control treatment). Grain yield increased with increasing1

seed (75.20 g) was recorded in the K S  treatment (control level of potassium and sulphur up to certain level due to0 0

treatment). The weight of 1000 seed increased with the positive effect of fertilizers on the yield attributes.
increasing level of potassium and sulphur up to certain Singh and Singh [9] also found similar result with the
level due to the favorable effects of fertilizer on the yield application of 50 kg K O and 40 kg S ha .
attributes. Singh and Singh [9] also found similar result
with the application of 50 kg K O and 40 kg S ha . Straw Yield: Significant variation was observed on the2

1

Grain Yield: Significant variation was observed on the were applied (Table 1). The highest straw yield of
grain yield of soybean when different doses of potassium soybean (1.92 t ha ) was recorded in K  (70 kg K ha ),
were applied (Table 1). The highest grain yield of soybean which was statistically similar with K  (40 kg K ha )

1 1
2

1
0

different doses of potassium were applied (Table 1). The
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straw yield of soybean when different doses of potassium

1 1
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treatment. The lowest straw yield (1.47 t ha ) was1

recorded in the K treatment where no potassium was0

applied. Different doses of sulphur fertilizer showed
significant variations in respect of straw yield of soybean
(Table 2). Among the different doses of S fertilizer, S (202

kg S ha ) showed the highest straw yield of soybean1

(1.95 t ha ). On the contrary, the lowest weight straw1

yield of soybean (1.52 t ha ) was recorded in the S1
0

treatment where no sulphur fertilizer was applied. The
combined effect of different doses of K and S fertilizers on
the straw yield of soybean was significant (Table 3). The
highest straw yield of soybean (2.08 t ha ) was recorded1

with the treatment combination of K S (Kg ha  + 20 kg3 2
1

S ha ) which was statistically identical with the treatment1

combinations of K S (40 kg K ha  + 20 kg S ha ), K S2 2 1 3
1 1

(20 kg K ha  + 40 kg S ha ), K S (40 kg K ha + 40 kg S1 1 1
2 3

ha ) and K S  (70 kg K ha  +10 kg S ha ). On the other1 1 1
3 1

hand, the lowest straw yield of soybean (0.94 t ha ) was1

recorded in the K S  treatment (control treatment). 0 0

Protein Content: A statistically significant variation was
observed in protein content in seed of soybean with
different doses of potassium (Table 4). Among the
different doses of potassium the highest protein content
in seed (42.23%) was recorded in K  (70 kg K ha )3

1

treatment which was statistically similar with K (40 kg K2

ha ) treatment. On the other hand, the lowest protein1

content in seed (38.70%) was recorded in the K  treatment0

where no K was applied. Magen et al. [11] obtained the
highest protein contents and nodulation with an
application of 100 kg K O/ha. The effect of different doses2

of sulphur showed statistically significant variation on the
protein content in seed of soybean (Table 5). The highest
protein content in seed (42.08%) among different doses of
S fertilizers was recorded with S  (40 kg S ha ) treatment3

1

which was statistically similar with S  (20 kg S ha )2
1

treatment. On the other hand, the lowest protein content
(39.08%) was observed in the S  (control condition)0

treatment. Gokhale et al. [12] reported that application of
30 kg S ha  increased protein content in soybean seed1

over control. Significant effect of combined application of
different doses of K and S fertilizers on the protein
content was observed in seed of soybean (Table 6). The
highest protein content in the seed (44.55%) was recorded
with the K S  (40 kg K ha  + 20 kg S ha ) treatment2 2

1 1

which was statistically similar with K S K S  treatments.2 3, 3 3

On the other hand, the lowest protein content (38.41%) in
seed was observed in K S  treatment. Singh and Singh [9]0 0

also found similar result with the application of 50 kg K O2

and 40 kg S ha .1

Table 4: Effect of K on protein and oil content of soybean

Treatments Protein content (%) Oil content (%)

K 38.70 c 19.460

K 40.54 b 19.991

K 42.22 a 20.442

K 42.23 a 20.363

LSD 1.393 NS0.05

CV (%) 4.08 2.93

In a column figures having similar letter(s) do not differ significantly whereas
figures with dissimilar letter(s) differ significantly as per DMRT

Table 5: Effect of S on protein and oil content of soybean

Treatments Protein content (%) Oil content (%)

S 39.08 c 19.410

S 40.77 b 19.861

S 41.67 ab 20.532

S 42.18 a 20.453

LSD 1.115 NS0.05

CV (%) 4.08 2.93

In a column figures having similar letter(s) do not differ significantly whereas
figures with dissimilar letter(s) differ significantly as per DMRT

Table 6: Interaction effect of K and S on protein and oil content of soybean

Treatments Protein content (%) Oil content (%)

K S 38.41 d 18.54 i0 0

K S 38.51 d 19.48 h0 1

K S 39.06 cd 19.90 e-g0 2

K S 38.84 d 19.92 e-g0 3

K S 38.90 d 19.42 h1 0

K S 40.11 cd 19.94 e-g1 1

K S 41.56 bc 20.07 e1 2

K S 41.59 c 20.53 cd1 3

K S 39.46 cd 19.88 fg2 0

K S 40.69 cd 19.98 ef2 1

K S 44.55 a 21.48 a2 2

K S 44.18 a 20.42 d2 3

K S 39.44 cd 19.78 g3 0

K S 43.86 ab 20.04 ef3 1

K S 41.49 bc 20.68 c3 2

K S 44.11 a 20.94 b3 3

LSD 2.231 0.15820.05

CV (%) 4.08 2.93

In a column figures having similar letter(s) do not differ significantly whereas
figures with dissimilar letter(s) differ significantly as per DMRT.

Oil Content: A statistically insignificant variation was
observed in oil content in seed of soybean with different
doses of potassium (Table 4). Among the different doses
of potassium the highest oil content in seed (20.44%) was
recorded in K  (40 kg K ha ) treatment. On the other2

1

hand, the lowest oil content in seed (19.46%) was
recorded   in   the   K   treatment  where no K was applied.0
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The effect of different doses of sulphur showed 2. Rahman, L., 1982. Cultivation of soybean and its
statistically insignificant variation on the oil content in uses. City press, Dhaka, pp: 5-7.
seed of soybean (Table 5). The highest oil content in seed 3. Wahhab,  D.M.,   M.R.I   Mondal,   A.M.  Akbar, S.M
(20.53%) among different doses of S fertilizers was Alam, U.M Ahmed and F. Begam, 2001. Status of
recorded with S  (20 kg S ha ) treatment. On the other Oilcrop Production in Bangladesh. Oil research centre2

1

hand, the lowest oil content (19.41%) was observed in the Bangladesh Agricultural Research Institute
S  (control condition) treatment. Gokhale et al. [12] Joydebpur, Gazipur-1701. pp: 1-5.0

reported that application of 30 kg S ha  increased oil 4. Gomez, A.K. and A.A. Gomez, 1984. Statistical1

content in soybean seed over control. Significant effect of Procedure for Agricultural Research. Intl. Rice Res.
combined application of different doses of K and S Inst. John Willy and Sons. New York, Chickester,
fertilizers on the oil content was observed in seed of Brisbane, Toronto, Singapore. pp: 680.
soybean (Table 6). The highest oil content in the seed 5. Hungria, M. and J.C. Franchini,  2000. Effect of split
(21.48%) was recorded with the K S  (40 kg K ha + 20 kg application of potassium on growth, yield and2 2

1

S ha ) treatment. On the other hand, the lowest oil potassium accumulation by soybean. Canadian J.1

content (18.54%) in seed was observed in K S  treatment. Plant. Sci., 39(3): 27-34.0 0

Singh and Singh [9] also found similar result with the 6. Mohanti, A.K. , K. Sunil,  S.K. Jha, M. Sanjeev  and
application of 50 kg K O and 40 kg S ha . B.L. Chandrakar, 2004. Effect of different levels of2

1

CONCLUSION and economics of soybean (Glycine max). Plant-

Different combinations of potassium and sulphur 7. Habibzadeh, F. , I. Amini and  S.K. Mirnia, 2004.
fertilizer exhibited significant variation in respect of plant Effects of different potassium and zinc applications
height, seed yield, straw yield, protein content and oil on yield and yield components of soybean (Glycine
content of soybean. Plant height was significantly max L.) in Mazandaran province. Pajouhesh-va-
affected by different levels of K and S. The tallest plant Sazandegi-In-Agron.-and-Hort., 61(4): 18-24.
(73.39 cm) was found in K S treatment, which was higher 8. Saran, G. and G. Giri, 1990. Influence of nitrogen,3 2

over control treatment (51.72 cm). The combined phosphorous and sulphur on soybean under semi
application of K and S had positive effect on grain yield arid rainfed condition of North West. Ind. J. Agron.
of soybean. The highest grain yield of soybean (2.35 t 35(1-2): 131-126.
ha ) was recorded in K S treatment. The lowest yield 9. Singh, D. and V. Singh, 1995. Effect of potassium,1

2 2

(1.33 t ha ) was recorded in K S treatment. Combined zinc and sulphur on growth characters, yield1
0 0

application of K @ 40 kg ha  and S @ 20 kg ha attributes and yield of soybean (Glycine max). Ind. J.1 1

produced higher grain yield compared to control treatment Agron., 40(2): 223-227.
significantly. Protein content in seeds of soybean was 10. Grewal, H.S., J.S. Kola and D. Singh, 1994. Effect of
significantly increased due to application of K and S. The potassium and nitrogen on growth and yield of
range of protein content in seeds varied from 38.41% in soybean (Glycine max L.) Merr. J. Potassium Res.,
K S  to 44.55% in K S  treatment. Application of K @ 40 10(2): 173-177.0 0 2 2

kg ha  and S @ 20 kg ha  produced higher protein 11. Magen, H., 1997. IPI Activity in India – Summary1 1

content in seed compared to control treatment report for 1993-1997: Results from field
significantly. Oil content in seeds of soybean was experimentation and description of promotional
significantly increased due to application of K and S. The activity. October 1997. International Potash Institute,
range of oil content in seeds varied from 18.54% in K S  to pp: 33.0 0

21.48% in K S  treatment. Application of K @ 40 kg ha 12. Gokhale,  D.N.,  A.G.  Kanade,  P.N.  Karanjikar  and2 2
1

and S @ 20 kg ha  produced higher oil content in seed V.D. Patil, 2005. Effect of sources and levels of1

compared to control treatment significantly. sulphur on seed yield, quality and sulphur uptake by
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