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Abstract 
 

An experiment was conducted to find out the combined effect of cowdung and potassium on 
the growth and yield of onion cv. BARI piaz-I at Horticulture Farm, Bangladesh Agricultural 
University, Mymensingh during the period from December 2010 to March 2011. The 
experiment was laid out in a randomized complete block design with three replications. The 
two factors experiment had four levels of cowdung, viz., 0, 5, 10 and 20 tons ha-1 and four 
levels of potassium, viz. 0, 50, 150 and 250 kg K ha-1. Doses of cowdung and potassium 
showed significant variation in respect of all the parameters studied. The combination of 10 
tons cowdung and 250 kg K ha-1 gave the tallest plant (46.60 cm), the highest number of 
leaves plant-1 (6.40), the highest length of bulb (3.27 cm), the highest diameter of bulb (4.83 
cm), individual weight of bulb (51.23 g), dry matter content (12.66%) and yield of bulb ha-1 
(12.83 tons); whereas the control treatment gave the shortest plant (38.15 cm), lowest 
number of leaves plant-1 (5.68), diameter of bulb (3.41), individual weight of bulb (35.65g) 
and gave lowest bulb yield ha-1 (9.16 tons). 
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Introduction 
 

Onion (Allium cepa L.) belonging to the family 
Alliaceae is one of the most important spice as 
well as vegetables crops in the world including 
Bangladesh. Among the spices crops grown in 
Bangladesh onion ranks top in respect of 
production and second in respect of area. It is a 
short duration and quick growing having various 
uses such as vegetables, spices and medicinal. The 
main edible portion is the bulb, which is a 
modified organ consisting of thickened fleshy 
scale leaves and stem plate (Jones and Mann, 
1963). In Bangladesh onion has been an integral 
part of the people’s daily diet and its use is very 
common in almost all food preparations (Hossain 
and Islam, 1994). Medicinal value of this spice 
crop is helpful for human being and it has 
preservative. 
 

The demand of onion bulbs and its seeds are 
increasing with the ever increasing population. To 
meet the national requirement, Bangladesh 
officially imported 47 thousand tones of onion in 
1999 with a cost of about US$ 10.3 million. The 
total production of onion in Bangladesh in far less 
than the quantity required. The total requirement 
is 1030 thousand metric tons and 330 thousand 
metric tons is imported annually (Anonymous, 

2005). There are many causes for such limited 
production, which include production of onion 
only in the winter season and use of sub-optimal 
production inputs at the farmers’ level. As a 
result, huge amount of onion bulb is imported 
and smuggled in from neighboring countries like 
India, Myanmar and Pakistan.  
 

Onion production is greatly influenced by 
agronomic practices (Mondal et al., 1986).  The 
production of onion in Bangladesh can be 
increased either by extending the land area 
under cultivation or by increasing the yield of the 
crop. The hectare-1 yield of onion can be 
increased by efficient use of manures and 
fertilizers (Katwale and Saraf, 1994). Organic 
manure improves soil physical chemical 
properties that are important for plant growth 
(Synman et al., 1998). Organic fertilizers has 
positive  effect  on  root  growth  by  improving  
the  root rizosfer  conditions  (structure,  
humidity,  etc.) and  also plant  growth  is  
encouraged  by  increasing  the  population of 
microorganisms (Shaheen et al., 2007). Organic 
fertilizers contain plant nutrients. Organic acids 
which occur in decomposition increases the 
benefits of nutrients (Anonymous, 2010). 
Cowdung is important organic manure in 
Bangladesh. The farmers of our country today is 
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burned as fuel it and is this lost to agriculture. 
Cowdung manure may be bulky (nutrient 
contents are very low per unit volume) and it 
improve physical conditions of the soil and 
supplies N-P-K and other nutrients to plants. Now 
a day’s gradual deficiency in soil organic matter 
and reduced yield of crop are an alarming factor 
and burning issue for the farmers and 
agriculturists.  
 

Judicial application of organic and inorganic 
fertilizers is important for the production of 
onion. Among the nutrients, potassium plays the 
most important role for photosynthetic activity of 
leaf, as it helps in translocation of food (Rai, 
1981). Potassium helps in root development, and 
exerts a balancing role in multi nutrient fertilizer 
application (Brady, 1995). Among the yield 
contributing factors, application of proper doses 
of potassium is of great importance (Magruder 
and Allard, 1937; Sotomayer, 1975). The higher 
doses of potassium showed positive effect to 
attain lower percentage of rotten bulb and weight 
loss (Dilruba, 2001). Adequate potassium levels 
are especially important in improving bulb quality 
and storage life (Ali et al., 1994). 
 

Considering the above points, the  main  objective  
of  this  present experiment was  to  study the  
effect  of  different  levels  of  organic  manures 
and potassium  on  the growth and bulb yield of 
onion cv BARI-I  plants. 
 

Materials and Methods 
 

The experiment work was conducted at the 
Horticulture Farm of Bangladesh Agricultural 
University, Mymensingh, during the period from 
December, 2010 to March, 2011 in an attempt to 
evaluate the effect of different levels of cowdung 
and potassium on growth and yield of onion cv. 
BARI piaz-I. The soil of experiment area was 
medium high in topography and sandy loam 
in texture belonging to the Old Brahmaputra 
Flood Plain Alluvial Tract under the AEZ number 
9 (UNDP, 1988). The research work was 
carried out with onion variety BARI piaz-I. 
The seeds were collected from the Spices 
Research Centre of Bangladesh Agricultural 
Research Institute (BARI), Gazipur. The 
experiment was consisted of 16 treatment 
combinations and was laid out in the Randomized 
Complete Block Design with three replications. An 
area of 153 square meter of uniform fertility with 
good irrigation and drainage channels was 
divided into three equal blocks, representing the 
replications. A 75 cm space between the blocks 
and 50 cm between the plots was provided. The 
size of a unit plot was 1.2 m X 1.0 m. The 
experiment had two factors and was designed to 
study the effect of different cowdung and 
potassium levels on growth and yield of  

onion cv. BARI piaz-I). The experiment 
consisted of the following treatments: 
 

Factor A: four levels of cowdung  
 

C0 : 0 ton cowdung ha-1 (control) 
C1 : 5 ton cowdung ha-1 
C2 : 10 ton cowdung ha-1 
C3 : 20 ton cowdung ha-1 
 

Factor B: four levels of potassium (K) 
 

K0 : 0 kg K ha-1 (control) 
K1 : 50 kg K ha-1 
K2 : 150 kg K ha-1 

K3 : 250 kg K ha-1 
 

In this study, manures and fertilizers were 
applied according to the experimental 
treatments. The seedlings were always kept 
under careful observation. Necessary 
intercultural operations were done 
throughout the cropping season for better 
growth and development of the plants. The 
crop was harvested when 75% of the tops had 
fallen over (Shalalby et al., 1991). The data on 
plant height, number of leaves plant-1, length of 
bulb, diameter of bulb, individual weight of bulb, 
and dry matter percentage of bulb and yield of 
bulb hectare-1 were recorded. The percentage of 
bulb dry matter was calculated by the following 
formula: 
 

                                          Constant weight of bulb  
% Dry matter of bulb =                                                x 100 
                                                Fresh weight of bulb 
 

The collected data were statistically analyzed 
using MSTAT software. Difference (LSD) taking 
the probability level 5% and 1% as the minimum 
unit of significance and where higher levels of 
significance were found, they were indicated in 
results (Gomez and Gomez, 1984). 
 

Results and Discussion 
 

Plant height   
 

The combined effect of cowdung and potassium 
was statistically significant. The tallest plant 
(46.60 cm) was observed from the treatment 
combination of 10 tons cowdung ha-1 and 250 kg 
K ha-1 the shortest plant (39.77 cm) was obtained 
from the control dose. The height of plant 
increased gradually with the increased level of 
cowdung up to 10 tons ha-1 and potassium up to 
250 kg K ha-1 plant height will be increased 
(Table 1). Our findings were full agreement with 
the result of Singh and Dhankhar (1988). 
 

Number of leaves 
 

The combined effect of cowdung and potassium 
on the number of leaves plant-1 was significant 
(Table 1). The maximum number of leaves plant-1 
(6.40) was recorded from the treatment 
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combination 20 tons cowdung ha-1 with 250 kg K 
ha-1, while the minimum number of plant leaves 
plant-1 (5.68) was obtained from the treatment 
combination of 0 tons cowdung ha-1 with 0 kg K 
ha-1 at 70 DAT (Table 1). The result points out that 
the number of leaves plant-1 was highest (6.40) 
with the treatment containing the highest dose of 

cowdung 20 tons ha-1 and 250 kg K ha-1 
respectively. Singh and Dhankhar (1989) also 
observed similar results. From this study, it was 
found that the number of leaves plant-1 was 
directly related with the application of optimum 
levels of cowdung and potassium.  

 

Table 1.  Combined effect of cowdung and potassium on plant height and number of leaves plant-1 

 

 

C0= 0 ton cowdung ha-1              K0= 0 kg K ha-1            ** = Significant at 1% level of probability 
C1= 5 ton cowdung ha-1               K1= 50 kg K ha-1          * = Significant at 5% level of probability 
C2= 10 ton cowdung ha-1             K2= 150 kg K ha-1       
C3= 20 ton cowdung ha-1            K3= 250 kg K ha-1 
 

Length of bulb  
 

The effect of cowdung and potassium combinedly 
showed significant variation with respect of bulb 
length. The maximum bulb length (3.27 cm) was 
obtained from the plant that received 10 tons 
cowdung ha-1 and 250 kg K ha-1. The lowest bulb 
length (2.80 cm) was found from the control 
(Table 2).  
 

Diameter of bulb 
 

There was non-significant variation due to the 
combination effect of cowdung and potassium 
application. The diameters of the bulbs were 
varied from 3.41 cm to 4.83 cm. The maximum 

diameter (4.83 cm) was found from the 
treatment combination of 10 tons cowdung ha-1 
and 250 kg K ha-1 that was statistically different 
from the other combination. The lowest bulb 
length (3.41 cm) was found from the control 
treatment (Table 2). 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

Plant height (cm) at different DAT No. of leaves plant1  at different DAT Treatment 

20 30 40 50 60 70 20 30 40 50 60 70 
C0K0 7.20 11.37 20.16 24.48 30.70 38.15 1.81 2.10 3.20 3.22 3.58 5.68 
C0K1 7.62 12.23 21.56 25.48 32.06 39.77 2.00 2.20 3.10 3.36 3.76 5.90 

 C0K2 7.54 12.23 21.37 25.90 31.45 39.85 1.98 2.20 3.20 3.33 3.73 5.86 
C0K3 7.63 12.34 21.95 25.98 32.17 40.09 2.00 2.23 3.26 3.36 3.76 5.93 
C1K0 7.68 12.40 21.99 26.14 32.55 41.19 2.00 2.23 3.24 3.36 3.86 5.90 
C1K1 7.76 12.46 22.64 26.37 33.06 41.72 2.03 2.26 3.28 3.36 3.93 5.96 

C1K2 7.68 12.49 22.24 26.68 32.93 41.38 2.00 2.26 3.26 3.40 3.90 5.96 
C1K3 7.89 12.51 22.66 26.74 33.12 41.90 2.03 2.28 3.30 3.40 3.93 6.03 
C2K0 7.70 12.40 22.14 26.21 32.41 40.64 2.00 2.23 3.20 3.36 3.83 5.93 
C2K1 7.79 12.54 22.63 26.51 32.60 41.77 2.00 2.26 3.28 3.40 3.83 6.00 

C2K2 7.86 12.49 22.19 26.31 32.95 41.59 2.03 2.26 3.23 3.36 3.86 5.96 
C2K3 7.92 12.59 22.79 26.56 33.00 46.60 2.03 2.30 3.26 3.40 3.86 6.40 
C3K0 7.92 12.66 22.88 26.87 33.40 42.76 2.04 2.30 3.33 3.46 3.90 6.06 
C3K1 8.14 12.69 23.00 26.94 33.57 42.89 2.06 2.33 3.33 3.43 3.96 6.06 
C3K2 8.20 12.79 23.00 27.04 33.86 42.99 2.08 2.36 3.36 3.46 4.00 6.10 
C3K3 8.67 13.65 25.04 29.07 35.74 41.92 2.41 2.45 3.47 3.58 4.25 6.00 

LSD at 5% 0.08 0.14 0.10 0.13 0.27 0.29 0.01 0.01 0.01 0.01 0.03 0.04 

LSD at 1% 0.11 0.18 0.13 0.17 0.37 0.39 0.02 0.01 0.02 0.02 0.04 0.06 
Level of 
significance 

** ** ** ** ** ** ** ** ** ** ** * 
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Table 2. Combined effect of cowdung and potassium on length of bulb, diameter of bulb, individual 
weight of bulb, dry matter % of bulb, yield of bulb hectare-1  

 

Treatment Length of bulb 
(cm) 

Diameter of 
bulb 
(cm) 

Individual 
weight of bulb 
(g) 

Dry matter of 
bulb 
(%) 

Yield of bulb 
hectare-1 

C0K0 2.80 3.41 35.65 11.26 9.16 

C0K1 2.88 3.71 39.63 11.33 9.41 

C0K2 2.57 3.68 38.70 11.41 11.16 

C0K3 2.87 3.78 40.00 11.50 9.66 

C1K0 2.97 3.80 40.23 11.55 9.75 

C1K1 2.88 3.86 41.46 11.61 10.83 

C1K2 2.81 3.84 41.06 11.61 10.50 

C1K3 2.97 3.92 42.23 11.96 10.91 

C2K0 3.01 4.30 43.10 11.83 11.08 

C2K1 2.99 4.37 45.30 12.21 11.75 

C2K2 3.04 4.36 43.20 12.05 11.33 

C2K3 3.27 4.83 51.23 12.66 12.83 

C3K0 2.92 3.88 40.50 11.66 10.35 

C3K1 2.88 4.12 41.90 11.81 10.50 

C3K2 2.88 3.92 41.73 11.77 10.08 

C3K3 2.87 4.13 42.10 11.88 10.83 

LSD at 5% 0.03  0.99 0.07 0.02 

LSD at 1% 0.05  1.32 0.10 0.03 

Level of 
significance ** NS ** ** ** 

 

NS = Not significant, ** = Significant at 1% level of probability, * = Significant at 5% level of probability 
 

Individual weight of bulb 
 

The combined effect of cowdung and potassium 
had significant effect on the individual weight of 
bulb as well as significant influence on their 
interaction effect. However, the highest bulb 
weight (51.23 g) was found from the treatment 
combination of 10 tons cowdung ha-1 and 250 kg 
K ha-1 and the lowest (35.65 g) was observed from 
control (Table 2). This result is an agreement with 
that of Singh and Dhankhar (1988) who found 
similar result on effect of cowdung and potassium 
on fresh weight of onion bulb. 
 

Dry matter percentage of bulb 
 

There was significant variation of dry matter 
content of bulb on the effect of different levels of 
cowdung and potassium. However, it was found 
that 10 tons cowdung ha-1 and 250 kg K ha-1 
produced the maximum dry matter (12.66%) and 
minimum dry matter (11.26%) was recorded 
under control treatment (Table 2). It was 
observed that the highest doses of cowdung and 

potassium as combined cause barrier effect to 
uptake water by plant. 
 

Yield of bulb per hectare 
 

The variation in yield at harvest due to the 
combined effect among different doses of 
cowdung and potassium was observed to be 
significant. The maximum yield of bulb (12.83 
tons ha-1) was observed with 10 tons cowdung 
ha-1 and 250 kg K ha-1 and the minimum yield of 
bulb (9.16 tons ha-1) was obtained from control 
treatment (Table 2). Mandaria and Khan (2003) 
observed similar results and they reported that 
application of cowdung and potassium showed 
the best performances in terms of growth and 
yield. 
 

The present findings revealed that application of 
10 ton cowdung ha-1 and 250 kg K ha-1 might be 
recommended for proper growth and yield of 
onion cv. BARI piaz-I to get more yield under the 
Bangladesh Agricultural University, Horticulture 
Farm conditions. 
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