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ABSTRACT

The field experiment was conducted to study the effect of different levels of potassium on growth
and yield of onion at Agricultural Research Station Baffa, Mansehra, Khyber Pakhtunkhwa during
the year 2016- 2017. Four levels of potassium i.e. 0, 60, 120 and 180 kg ha” were used as
treatments in the experiment. It was observed that there was significant increase in growth and yield
of onion in response to different levels of potassium. The results indicated that maximum average
bulb weight (78.44 g), maximum bulb diameter (5.20 cm), and maximum yield (24.67 t ha™) was

*Corresponding author: E-mail: naveedahm89@gmail.com;



Aftab et al.; ARJA, 7(3): 1-4, 2017; Article no.ARJA.38322

noted in plots applied with potassium at the rate of 120 kg ha™". The lowest onion yield (10.40 tons
ha'1) was obtained with control. It may be concluded that the highest dose of potassium application
for the soil medium of Agricultural Research Station Baffa, Mansehra is empirical proved 120 kg
ha” which has significant effects on bulb diameter, bulb weight and yield of onion. Therefore
potassium application of 120 kg ha” is recommended as the most suitable dose for obtaining

maximum yield of onion in Mansehra.

Keywords: Onion; potassium,; growth; yield.
1. INTRODUCTION

Onion (Allium cepa L.) belongs to family
Amaryllidaceae. It is important cool season and
monocotyledon vegetable crop. Onion have
diploid chromosomes number 2n=16. Onion is a
biennial herb with more than 600 species
distributed worldwide. Onion has shallow root
system, long, linear and hollow leaves, as it
grows the compacted stem at the base increases
in diameter. It can be grown from seeds or bulbs
depending on the purpose and variety. Onions
are best cultivated in fertile soils that are well-
drained. The optimum pH range, regardless of
soil type, is 6.0 to 6.8, although alkaline soils are
also suitable. Onions do not thrive in soils below
pH 6.0 because of trace element deficiencies, or
occasionally, aluminum or manganese toxicity.
Sandy loams are good as they are low in
sulphur, while clay soils usually have high
sulphur content and produce pungent bulbs.
Onions require a high level of nutrients in the soll
[1]. In Pakistan onion crop is grown over an area
of 147.6 thousand hectares with production of
1939.6 thousand tons and average yield/ha was
13.1 tons, while the per hectare yield in Khyber
Pakhtunkhwa is 16.5, Baluchistan 18.4, Punjab
8.2 and Sindh 13.6 t ha™'[2].

There is a significant response of onion to both
inorganic and organic fertilizer. Generally a
heavy dose of fertilizer is recommended for onion
cultivation [3]. Among the major nutrients,
potassium plays a vital role in plant metabolism
such as photosynthesis, translocation of
photosynthetic substrates regulation of plant
pores, activation of plant catalysts and resistance
against pests and diseases. It is also considered
as a quality element as it improves quality
parameters of many crops including onion.
Potassium improves color, glossiness and dry
matter accumulation besides improving, it also
keeping bulb quality of onion [4]. Potassium is
also important role in respiration, energy storage,
protein synthesis and assimilates translocation
[5]. Potassium application also improved the
post-harvest life of onion and some other

horticultural commodities by reducing rotting,
sprouting and weight loss during storage. Onion
requires large quantities of nutrients and is a high
yielding crop. In Pakistan per hectare yield of
onion is low compared to other countries. The
low production may be due to improper fertilizer
usage, improper use of micro and macro
nutrients [6]. Therefore, present study was
designed to check the effect of different levels of
potassium on growth and yield and to determine
the optimum dose of potassium to obtain
maximum vyield of onion.

2. MATERIALS AND METHODS

The field experiment was conducted at
Agricultural Research Station Baffa, Mansehra to
observe the impact of potassium on the growth,
yield and yield contributing attributes of onion
(Allium cepa L.) during the year 2016-17. The
soil of experimental site is clay loam with pH:
6.70, EC: 2.1 ds/m, Organic matter: 1.01%,
Nitrogen:  1.26%, Potassium: 0.9% and
Phosphorous 0.15%.

The experiment was laid out in Randomized
Complete Block Design (RCBD) by using the
onion variety “Swat-1" and four different doses of
K (T4- Control, To- 60 kg ha™' Ts- 120 kg ha™ and
T4~ 180 kg ha'1) with three replications. Seed
beds were prepared to raise onion seedling and
seeds were sown on 15" November, 2016 for the
production of seedlings. The experimental field
was properly ploughed and leveled by the
application of cultural practices. Recommended
doses of urea were applied to field in two split
doses 60 kg ha™' at the time of transplantation
and another 60 kg ha™ after 30 days. One month
old uniform and healthy seedling of onion were
planted on each subplots 15 cm apart between
the rows and plant to plant distance 15 cm.
Each subplot size was 6 m2, 3 mlength and 2 m
width. All the cultural practices were uniformly
applied to all plots including irrigation, hoeing,
weeding, spraying of insecticides and fungicides.
Parameters which were studied are leaf
length, plant height, number of leaves plant'1,



average bulb diameter, average bulb weight and
yield t ha™.

2.1 Statistical Analysis

The experiment was laid out in accordance with
Randomized Complete Block Design (RCBD),
replicating three times. All the data was
statistically analyzed at 5% level of probability
through statistics software “statistix-8.1".

3. RESULTS AND DISCUSSION
3.1 Leaf Length (cm)

The mean data regarding leaf length are
presented in Table 1. The mean data regarding
leaf length showed significant variation.
Application of potassium 120 kg ha' had
obtained the maximum leaf length (32.00 cm),
which graduated by treatments 180 and 60 kg
ha'as 29.46 and 2526 cm respectively.
Whereas, the plot treated with no potash
application gave minimum leaf length (21.16 cm).
The present study was in close agreement with
findings [7].

3.2 Plant Height (cm)

The mean data regarding plant height is
presented in Table 1. Maximum plant height
(48.16 cm) was obtained in the Plots fertilized
with K at the rate of 120 kg ha ', followed by
treatments 180 and 60 kg ha”' as 41.50 and
38.08 cm respectively. However, minimum plant
height (33.91 cm) was recorded in the plots
received no potash (control). Similar results [8]
and positive effect of K on growth of onion
applied at the rate of 150 kg ha"' were observed
by the other scientist [9].

3.3 Number of Leaves Plant™

The mean data regarding number of leaves
plant’ are presented in Table 1. The data
revealed that maximum number of leaves plant'1
(7.50) was obtained in T, where K was applied at
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the rate of 120 kg ha™, followed by 6.80 and 6.06
when treated with potassium at the rate of 180
and 60 kg ha’ respectively. While minimum
number of leaves plant” (5.30) was recorded in
control treatment. The results are in conformity
with that of 150 kg N and 120 kg K ha™ in which
maximum plant height was obtained [10].

3.4 Single Bulb Weight (g)

The mean data regarding single bulb weight are
presented in Table 1. The results showed that
potassium levels have significantly affected
average bulb weight. Maximum bulb weight
(78.44 g) was observed in plots applied with
potassium at the rate of 120 kg ha"', closely
followed by the treatment 180 kg ha” (77.11 g),
while minimum single bulb weight (50.88 g) was
recorded in plots received no potash (control). It
was reported that 120 kg ha” K produced the
maximum bulb weight [11].

3.5 Bulb Diameter (cm)

The mean data regarding bulb diameter are
presented in Table 1. The data showed that
potassium levels significantly affected bulb
diameter of onion. Maximum bulb diameter (5.20
cm) was observed in plots applied with K at the
rate of 120 kg ha™ followed by 4.80 cm when
graduated with potassium of 180 kg ha”. While
minimum bulb diameter (4.20 cm) was recorded
in plots received no potassium (control). These
results are in agreement with those of [12] who
reported that application of potash gave the best
results with regard to bulb diameter.

3.6 Yield (t ha™)

The mean data regarding vyield t ha™are
presented in Table 1. The data showed that
increasing K rate up to 120 kg ha™ significantly
increase yield tons ha™. Maximum Yield (24.673
t ha'1) was noted in plots applied with potassium
at the rate of 120 kg ha™, which graduated by
treatments 180 and 60 kg ha'as 20.42

Table 1. Leaf length (cm), plant height (cm), number of leaves plant'1, single bulb weight (g),
bulb diameter (cm) and yield t ha™ affected by different levels of Potassium

Treatments Leaf length Plant height Number of Single bulb  Bulb Yield t
(K Levels) (cm) (cm) Ieavesplant’1 weight (g) diameter ha™
(cm)
To-Control 21.16d 33.91d 5.30d 50.88 ¢ 4.20d 10.40d
T-60kgha' 25.26¢ 38.08 ¢ 6.06 c 62.77 b 450c 16.59 ¢
T»120kg ha” 32.00a 48.16 a 7.50 a 78.44 a 520a 24.67 a
T:-180kgha” 29.46b 41.50b 6.80b 7711 a 480b 20.42b
LSDgo.05 1.04 2.37 0.26 0.81 0.19 1.43




and 16.59 t ha™' respectively. However, minimum
yield (12.403 t ha'1) was recorded in plots
received no Potash (control). The results are in
agreement that the application of potash at the
rate of 120 kg ha'1significantly increased the
yield and yield component of onion [13]. Sulphate
of potash gave best results regarding bulb yield
as compared to muriate of potash. Carbohydrate
content and bulb pungency were significantly
increased with increasing potash level.

4. CONCLUSION

The best dose of potassium application for the
soil medium of Agricultural Research Station
Baffa, Mansehra is empirical proved 120 kg ha™
which has significant effects on bulb diameter,
bulb weight and yield of onion.
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