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Abstract

The research study the effect of potassium and row spacing on yield of onion was conducted at Dargai Malakand
during summer 2012. The experiment was conducted in Randomized Complete Block Design with split plot
arrangement having three replications. Potassium levels (0, 40, 80 and 120 kg ha™) were applied to main plot
while row spacing (15, 20 and 25 cm) were kept in sub plot. Recommended doses of nitrogen were applied at
two split doses and phosphorus and potassium were applied at time of planting. The studied perimeters were
plant height, number of leaves plant”, bulb diameter, average bulb weight, numbers of bulb kg™ and yield (t ha
". The maximum plant height (51.6 cm), number of leaves plant’1 (9.89), bulb diameter (5.93), average bulb
weight (64.89 g), leaf width (1.33 cm) and yield (22.91 t ha'l) were observed with the application of 120 kg K,O
ha'. The maximum number of bulb kg™ (15.78) was observed in control. On the other hand the maximum plant
height (47.1 cm), number of leaves plant'l (8.67), bulb diameter (5.64 cm) and average blub weight (54.92 g)
were recorded at 25 cm row spacing. And maximum leaf width (1.26 cm) and yield (22.45 t ha'l) was observed
at 20 cm row spacing. The maximum bulb kg™ (16.92) was observed at 15 cm row spacing. The highest yield
were observed with the application of 120 kg ha™ 'potash application and at 20 cm row spacing. Based on the
above result it is recommended that 20 cm row spacing with 120 kg K,O ha™' should be used for best growth and
maximum yield of onion under the agro climatic condition of Dargai at Malakand.

I. INTRODUCTION

Onion (Allium cepa L.), belonging to family amaryllidaceae. It is an important monocotyledonous, cross
pollinated and cool season vegetable crops. Its origin is reported to be Afghanistan, Tajikistan and Uzbekistan,
Western Tien Shan and India. Western Asia and the areas around the Mediterranean Sea are secondary countries
of development.

A pound of onion crop contain protein 6 g, Fats 0.9 g, Carbohydrate 44 g, Calcium 137 mg,
Phosphorous 188 mg, Iron 2.1 mg, Thiamine 0.15 mg, Riboflavin 0.1mg, Niacin 0.6 mg and Ascorbic acid 38
mg. Onion is one of the important vegetable crop and occupies an important place in the vegetable cultural of
this area. As it demands worldwide so it is grown around the globe. (Thomson and Kelly 1982)

Onion contains all essential elements and is widely used in chutney, curry and pickles etc. Pakyurek et al. (1994)
and Rizk (1997) observed that the highest sowing rate (planting density) produced a noticeably higher yield of
good quality bulbs than the lower sowing rate. Verma et al. (1994) found that average branch length increased
between the low and medium spacing. Weerasinghe et al. (1994) investigated that increasing plant competition
significantly reduced seedling leaf number. Farrag (1995) emphasized that high planting density significantly
increased single-bulb, double-bulb and total yields, as well as reducing bulb weight diameter. Coleo et al. (1996)
reported that highest commercial bulb yield was recorded at higher planting density, while the highest proportion
of large bulbs and average bulb weight were examined at lower planting density. Stoffella (1996) apprehended
that percentage of small and medium-sized bulbs increased and percentage of large bulbs decreased as in-row
spacing decreased. Viegas (1996) found that close of larger bulbs decreased on contrast to the yield of small
bulbs, which was highest at the highest density. Pakyurek et al. (1994) tested various varieties for yield and
quality and concluded that not all the varieties gave the similar response.

Similarly, Rumpel and Felezynski, (1997) reported that greater yield was produced by Mercato and lower yield
was obtained in Summit Fl. Gendi (1998) studied the susceptibility of onion varieties to disease and observed
that Giza 20 was more susceptible to thrips infestation than Giza 6 and Behiri was the least susceptible. Singh
and Sachan (1999) compared two varieties Kalyanpur Round Red and Nasik Red for seed yield and observed
that Kalyanpur Round Red was superior to Nasik Red; comparing onion varieties, (Vanparys, 1999) Rumpel et
al. (2000) reported that in both varieties, the highest yield being obtained with the smallest spacing.

The greater commercial yield, onion production is still very low in Pakistan as compared to the other countries of
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the World. It could be attributed to the lack of adaptation of proper planting density and cultivation of unsuitable
varieties for the specific locality. Plating density greatly influenced quality, texture, taste and yield of onion even
within a particular variety. The varieties of the same species grown in the same environment often respond
differently. Keeping in view the above facts, therefore, the present research work was initiated to determine the
optimum planting density and best performing onion varieties which give higher yield with qualitative
characters.
The onion is a cool-season crop affected by the length of the day and day length requirement of different
varieties may differ. Therefore only acclimatized verities should be grown. A relatively high temperature and a
long photoperiod are essential for bulb formation in most of the commercial varieties grown in Pakistan.
However, for seed stalk development, temperature as more important than day length.
Onion is grown on nearly all types of soils, but they grow more successfully on fertile soil which is rich in
humus and well drained. Onion are sensitive to high acidity and produce there maximum yield over a fairly
narrow range of soil reaction; optimum PH ranges from 5.8-6.5. Tisdal et al (1985)
Potassium is a major plant nutrient, which is needed by the plants in large amount and is supplied by the
fertilizer.it is available to the plants in the form of cation (k¥). Actually potassium is essential for a variety of
process i.e. photosynthesis, fruit formation, winter hardiness and disease resistance. It stiffens straw and thus
reduces lodging, and plays an important role in protein formation especially in grain filling. Moreover, all the
root crops frequently respond to the potassium application. The commercial yield of onion is still very low in
Pakistan as compared to the other countries of the World. It could be attributed to the lack of adaptation of
proper planting density that greatly affects the quality, texture, taste and yield of onion. Tahir saleen et al (1986)
The higher yield can be obtained if all the growth factors act optimally. Spacing is an important factor for the
production of onion. As the plant spacing influence both the yield and its quality, so in the experiment we grown
onion crop at different row spacing to determine the optimum row spacing to get the highest yield. Malik et al
(1994) The present study is initiated with aim to find out the optimum row spacing and potash levels for the
onion production under the following objectives.
Objectives:

1) To determine the effect of potash levels on onion yield.

2) To determine the effect of row spacing on onion yield.

3) To determine the combined effect of potash and row spacing on onion yield.

III. MATERIALS AND METHODS

This study under the topic Effect of potassium levels and row spacing on onion yield was conducted at Dargai,
Malakand in the year of 2012. The experiment was carried out in Randomized Complete Block Design with split
plot arrangement, and then replicated 3 times. There were four levels of Sulphate of potash e.g. 0, 40, 80,120 kg
ha” and three row spacing e.g. 15cm, 20cm and 25 cm. The sub plot size was 2.4 m”. Swat-1 variety was used
in the experiment. Half dose of nitrogen and full dose of phosphorous and sulphate of potash was applied during
field preparation and half dose of nitrogen was applied after one month. All the standard culture practices were
carried out to raise a good crop.

Soil Preparation and Analysis

Soil Samples were randomly taken from six locations in field for chemical analysis. Their soil sample was
analyzed for potash, bulk density, PH, EC and texture.

Table. A. soil analysis shows the status of soil.

Determination | Potash mg/kg Bulk density gm./cm cubic pH | EC dms’’ Texture

Quantity 0.25 1.440 8.3 2.31 Sandy clay loam

The experiment was consisting of following factors.
Factor A: Main plot
A. (Potassium levels)

K, = control
K,=40kgha"
K;=80kgha'
K4 =120 kg ha™!

Factor B: Sub-plot
B. (Row spacing)

RS;=15cm
RS, =20 cm
RS;=25cm

Data were recorded on the following growth and yield parameters.
Plant height (cm) Plant height data were recorded on five randomly selected plants in each treatment for each
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replication and calculated their average.

Number of leaves plant'1 Number of leaves plant”were recorded on five randomly selected plants in each
treatment for each replicate and calculated their average.

Leaf width (cm) Leaf width was measure with help of measuring tape at three different places of leaves and
their average was calculated.

Bulb diameter (cm) the bulb diameter was recorded with help of vernier caliper of 10 randomly selected bulbs
in each treatment for each replication and calculated their average.

Number of bulbs kg™ Number of blubs kg™ were recorded with help of electrical balance and counted number
of blubs in 1 kg.

Average weight of bulb (g) Average weight of blub was recorded by weighting the bulbs of for each treatment
and calculated their average.

Yield (t ha™) Bulb harvested from each treatment was weighted with help of electrical balance then their yield
was converted to tons ha™'.

STATISTICAL ANALYSIS The whole data was recorded over various parameters of plant yield, plant
analysis and soil analysis that were subjected to statistical analysis for comparison as suggested by Steel and
Torric (1980). The use of LSD was for mean comparison while the use of orthogonal contrast for the comparison
of effect of different groups.

IV. RESULTS AND DISCUSSION

Plant height (cm) Table No.01 contains on the data about the plant height whereas the Table No. O1A is on their
analysis of variance.. The results of the statistical data showed that plant height was affected significantly by the
levels of potassium and the row spacing and their interaction as well.

Mean data for potassium revealed that tallest plant height (51.6 cm) was recorded with the application of 120 kg
K,O ha™ followed by (47.1 cm) with the application of 80 kg K,O ha™' while in control treatment the lowest plant
height (40.1 cm) was observed. The plant height was recorded significantly tallest in plot treated with 120 kg
K,0 ha'. The highest plant height was recorded with 120 kg ha'potash level and lowest plant height was
recorded in control treatment. It shows that the plant height increased with the increase in potash levels. and it
shows a positive relation with plant height. It lines with the finding of A.Salam et al.( 2004) who stated that
potassium application increase the efficiency of plant for utilization of nitrogen that enhance the plant growth.
Mean data for row spacing indicated that the taller plant (47.1 cm) was observed at 25 cm row spacing followed
by (45.4 cm) row spacing at 20 cm while the lowest plant height (43.6 cm) were recorded at 15 cm row spacing.
The plant height significantly increased at wider row spacing the highest plant height was recorded at wider
spacing from the rest of row spacing. It may be due to less competition among the plant for light, Hyo and
nutrient. It lines with the finding of Khan et al (2003) who stated that wider plant spacing produce the tallest
plant.

The mean data for interaction revealed that the tallest plant height (60.30) was recorded with the application of
120 kg K,O ha and 25 cm row spacing. While the lowest plant height (36.0) was recorded in control treatment
with 15 cm row spacing.

Table 1. Plant height (cm) of onion as affected by potassium levels and row spacing.

. Potassium (kg hal)

Row spacing (cm) 0 20 80 120 Mean

15 36.0 47.0 473 443 43.6 ¢

20 40.0 38.3 53.0 50.3 454b

25 443 43.0 41.0 60.3 47.1a

Mean 40.1d 42.7 ¢ 47.1b 51.6a

LSD value for K at 5 % level 2.09
LSD value for RS at 5 % level 1.67
LSD value for K x RS 3.35

Number of leaves plant™'The Table No. 02 is contains about the number of leaves plant” and Table No. 02A is
on their analysis of variance. The statistical analysis of the data highlighted the significant effect of potassium
levels on the number of leaves plant™, their row spacing and interaction.

The data containing the mean value indicated the results that with the application 120 kg potassium ha-1
maximum number of leaves plant-1 (9.89) followed by (8.67) with the application of 80 kg potassium ha-1
whereas in control treatment minimum number of leaves plant-1 (6.67) was observed. The numbers of leaves
plant” increases with increase potash levels. Our result are inconformity with the finding of Baniony (2006) who
reported that plant height and number of leaves plant™ increased with increase in potash level up to some extent.
The mean data for row spacing indicated that the maximum number of leaves plant” (8.67) was observed at 25
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cm row spacing followed by (8.42) at 20 cm row spacing while the minimum number of leaves plant” (7.67)
was recorded at 15 cm row spacing. The maximum number of leaves plant” was found at wider spacing that
shows a positive relation with row spacing. It lines with the finding of singh and singh (2000) who stated that the
maximum number of leaves were noted at wider spacing.

The mean data for interaction revealed that the maximum number of leaves plant’1 (11.67) were observed with
the application of 120 kg K,0 ha™' and 25 cm row spacing and the lowest number of leaves plant” (6.33) was
observed in control treatment with 15 cm row spacing.

Table 2. Number of leaves plant of onion as affected by potassium levels and row spacing.

. Potassium (kg ha'l)

Row spacing (cm) 0 10 ) 120 Mean

15 6.33 6.33 9.33 8.67 7.67Db

20 6.33 9.67 8.33 9.33 842 a

25 7.33 7.33 8.33 11.67 8.67 a

Mean 6.67 d 7.78 c 8.67b 9.89 a

LSD for K 0.36
LSD for RS 0.62
LSD for K x RS 1.24

Leaf width (cm) The data regarding to the leaf width is given in Table.3 and their analysis of variance in
Table.3a,. Statistical analysis of the data showed that leaf width was non significantly affected by potash levels
row spacing and their interaction.

The mean data for potash revealed that the maximum leaf width (1.33) was observed with application of 120 kg
K,0 ha™' followed by (1.22) with application of 80 kg K,O ha™'. While the minimum leaf width (1.20) was
observed in control treatment.

The mean data for row spacing indicated that the maximum leaf width (1.26) was observed at 20 cm row spacing
followed by (1.23) at 25 cm row spacing. While minimum leaf width (1.21) was recorded at 15 cm row spacing.
The maximum leaf width was recorded in wider plant spacing it might be due to the more light availability to the
plants and water. It line with the finding of Khan e al, (2002) who stated that as row spacing increases the leaf
width per plant” increases.

The mean data for interaction revealed that the maximum leaf width (1.41) was observed with application of 120
kg K,0 ha' and 25 cm row spacing and the lowest number of leaves plant” (1.10) was observed in control
treatment with 15 cm row spacing.

Table 3. Leaf width (cm) of onion as affected by potassium levels and row spacing.

. Potassium (kg ha'l)
Row spacing (cm) 0 40 ) 120 Mean
15 1.10 1.24 1.23 1.25 1.21
20 1.31 1.12 1.28 1.32 1.26
25 1.19 1.18 1.14 1.41 1.23
Mean 1.20 1.18 1.22 1.33

LSD for K Ns

LSD for RS Ns

LSD for K x RS Ns

Bulb diameter (cm) Table No. 04 contains about the bulb diameter and Table No. 04A on their analysis of
variance. The statistical analysis of the data illustrated that potassium levels affected the bulb diameter
significantly, their row spacing and interaction as well.

The mean data for potash revealed that the maximum bulb diameter (5.93) were recorded with application of 120
kg K,O ha™' followed by (5.65) with the application of 80 kg K,O ha" while the minimum bulb diameter
(5.01cm) were recorded in control treatment. The bulb diameter was significantly high with 120 kg ha™ potash
from the rest of potash levels. The maximum bulb diameter were recorded at highest potash dose which shows a
relation of potash level with bulb diameter and lowest bulb diameter were recorded in control treatment. It lines
with the finding of Ali et al. (2007) who reported that bulb diameter of onion crop is positively affected by
potassium the bulb diameter increases with increases potash levels.

The mean data for row spacing revealed that the larger bulbs diameter (5.64) was observed at 25 cm row spacing
followed by (5.46) at 20 cm row spacing while the small bulb diameter (5.39) was observed at 15 cm row
spacing. The bulb diameter of onion was significantly affected by row spacing. The maximum bulb diameter
were recorded at wider row spacing it might be due to more light availability to plants and less competition
among the plants. Its lines with the finding of Mohanty and Prusti (2001) who stated that as row spacing
increases the bulb diameter increases.

The mean data for interaction revealed that the large bulbs diameter (6.46) was observed with application of 120
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kg K,O ha and 25 cm row spacing and the lowest bulbs diameter (4.68) was observed in control treatment with
15 cm row spacing.
Table 4. Bulb diameter (cm) of onion as affected by potassium levels and row spacing.

. Potassium (kg ha™)

Row spacing (cm) 0 40 ) 120 Mean

15 4.68 5.89 5.54 5.43 5.39b

20 5.42 5.31 497 6.13 5.46 ab

25 4.93 4.94 6.46 6.22 5.64 a

Mean 5.01d 5.38 ¢ 5.65b 593 a

LSD for K 0.19
LSD for RS 0.19
LSD for K x RS 0.38

Number of bulb kg™ The Table No. 05 contains the data about the number of bulb kg-1 and Table No. 06A on
their analysis of variance. the statistical analysis of the data demonstrated the number of bulb kg-1 was
significantly affected by potash levels row spacing and their interaction.

Mean data for potash revealed that the highest number of bulbs kg (15.78) were observed in control treatment
followed by (13.00) kg with 40 kg K,O ha' while the lowest bulbs kg' (8.67) was recorded with the
application of 120 kg K,O ha'. The number of bulbs kg was highly affected by potash doses. The number of
bulbs kg increased with the decrease of potash levels. The result of our finding was similar to Pervez et al.
(2004) who stated that as potash levels increases the number of bulbs kg™ decreases.

Mean data for row spacing indicated that maximum number of bulbs kg™ (16.92) was recorded at 15 cm row
spacing followed by (11.33) at 20 cm row spacing. While the minimum number of bulbs kg (8.42) was
recorded at 25 cm row spacing. The number of bulbs kg™ increases with decreases the row spacing it might be
due to less availability of nutrients and water competition of the plant. The result of our finding was similar to
Kumar ez al. (1998) who stated that as plant density increases the number of bulb kg™ increases.

The mean data for interaction revealed that the maximum number of bulbs kg’1 (20) was recorded in control
treatment with 15 cm row spacing and the minimum bulbs kg™ (5) was recorded in 120 kg K,O ha” with 15 cm
row spacing.

Table 5. Bulb kg™’ (g) of onion as affected by potassium levels and row spacing.

Potash (kg ha™)
Spacing 0k 40 k 80 k 120 k Mean
15 20.00 18.67 15.33 13.67 16.92
20 15.67 11.67 10.67 7.33 11.33
25 11.67 8.67 8.33 5.00 8.42
Mean 15.78 13.00 11.44 8.67
LSD for Potash 0.618
LSD for RS 0.594
LSD for Potash X RS 1.189

Average bulb weight (g) The data regarding to the number of average bulb weight is given in Table 6. And their
analysis of variance was given in Table No. 06A. The statistical analysis of the data illustrated the significant
affect by potassium level on average bulb weight, the row spacing and their interaction.

Mean data for potash revealed that maximum bulb weight (64.89 g) were observed with the application of 120
kg K,O ha™ followed by (50.69 g) with the application of 80 kg K,O ha while minimum average bulb weight
(31.89 g) were observed in control treatment. Bulb weight increases with increases the potash levels. Similar
result were quoted by Ghafoor et al. (2003) who reported that as average bulb weight increases with increases in
potash levels.

Mean data for row spacing indicated that maximum bulb weight (54.92 g) was observed at 25 cm row spacing
followed by (48.57 g) at 20 cm row spacing while minimum average bulb weight (41.17 g) was recorded at 15
cm row spacing. The average bulb weight significantly increased with wider spacing. The maximum average
weights were recorded at 25cm row spacing from the rest of row spacing. It might be due to more space
available to bulb for expression and less competition for nutrient and light. Its line with the finding of Balraj et al
(1998) reported that bulb diameter and average bulb weight increased with increasing the row spacing.

The mean data for interaction revealed that the maximum bulbs weight (78 g) was recorded in 120 kg k,0 ha™ at
15 cm row spacing and the minimum bulbs (26.67) was recorded in control treatment with 15 cm row spacing.
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Table 6. Average bulb weight (g) of onion as affected by potassium levels and row spacing.

Potash (kg ha™)
Spacing 0k 40k 80 k 120 k Mean
15 26.67 41.00 46.33 50.67 41.17
20 31.67 45.19 51.41 66.00 48.57
25 37.33 50.00 54.33 78.00 54.92
Mean 31.89 45.40 50.69 64.89
LSD for Potash 18
LSD for RS 6.5
LSD for Potash X RS 13

Yield (t ha™) the data regarding to the number of Yield tons hais given in Table No. 07 and their analysis of
variance in Table No. 07A. The Statistical analysis of the data showed the significant effect of Yield tons ha™ by
potassium levels, row spacing and their interaction.

The mean data for potash revealed that maximum yield (22.91 t ha™") were observed with the application of 120
kg K,0 ha! followed by (19.47 t ha™") with application of 80 kg K,O ha™ while the minimum yield (16.21 t ha’
') was recorded in control treatment. The maximum yield was recorded at 120 K,O ha™ from the rest of potash
levels it might be due the optimum potash availability to the plants as potash level increases the yield increases.
The same result was also concluded by Khan ef al. (2003) who stated that as potash level increases up to
optimum levels the yield (t ha™') increases.

The mean data for row spacing indicated that highest yield (21.47t ha™) was observed at 20 cm row spacing
followed by (20.50 t ha™") at 25 cm row spacing while lowest yield (15.00 t ha™') was recorded at 15 cm row
spacing. The maximum yield was recorded in 20 cm row spacing from the rest of the row spacing. Its line with
the finding of Balraj et al. (1998) who stated that increasing the plant spacing will result in an increase in onion
yield.

Mean data for interaction revealed that the maximum yield (25.89 t ha™') were observed with application of 120
kg K,O ha” and 20 cm row spacing while the minimum yield (11.28 t ha™') was recorded in control treatment
and 15 cm row spacing.

Table 7. Yield tons ha™ of onion as affected by potassium levels and row spacing.

Potash (kg ha™)
Spacing 0k 40k 80 k 120 k Mean
15 11.28 14.04 15.31 19.36 15.00
20 19.29 22.19 22.45 25.89 22.45
25 18.07 19.75 20.67 23.49 20.50
Mean 16.21 18.66 19.47 2291
LSD for Potash 0.299612
LSD for RS 0.262923
LSD for Potash X RS 0.525846

V. SUMMARY, CONCLUSION AND RECOMMENDATIONS

The research study the under the topic Effect of potassium and row spacing on yield of onion was carried out in
the District Malakand, Village Dargai in the year of 2012 summer season. The experimentally was conducted in
Randomized Complete Block Design with split plot arrangement having three replications. Potassium levels (0,
40, 80 and 120 kg ha™) were applied to main plot while row spacing (15, 20 and 25 cm) were kept in sub plot.
Recommended doses of nitrogen were applied at two split doses and phosphorus and potassium were applied at
time of planting.

The parameter study were plant height, number of leaves plant™, bulb diameter, bulb kg™, average bulb weight,
leaf width and yield ton ha™.

Maximum plant height (51.6 cm), number of leaves plant"l (9.89), bulb diameter (5.93), average bulb weight
(64.89 g), leaf width (1.33 cm) and yield ton (22.91 ha'l) were observed with the application of 120 kg K,0O ha™'.
The maximum bulb kg'1 (15.78) was observed in control. The minimums plant height (40.1 cm) number of
leaves plant’1 (6.67), bulb diameter (5.01), average bulb weight (31.89 g) and yield (16.21t ha!) were recorded in
control condition. The minimum leaf width (1.18) was recorded in 40 kg K,O ha™! and minimum bulb kg’1 (8.67)
was recorded in 120 kg K,O ha™.

On the other hand the maximum plant height (47.1 cm), number of leaves (8.67), bulb diameter (5.64 cm) and
average blub weight (54.92) were recorded at 25 cm row spacing and the maximum leaf width (1.26 cm) and
yield (22.45 t ha™') was observed 20 cm row spacing. The maximum bulb kg (16.92) was observed at 15 cm

123



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) LL,i_l
Vol.3, No.16, 2013 Ils E

row spacing. Whereas the minimum plant height (43.6 cm), leaf width (1.21 cm), number of leaves (7.76), bulb
diameter (5.39 cm), average blub weight (41.17) and yield (15.00 t ha'l)were recorded in 15 cm row spacing.
The minimum blub kg (8.42) was recorded in 25 cm row spacing.

Conclusion and Recommendation
From the result discus in pervious chapter it is concluded that:
e Maximum yield of onion were produce by application of 120 kg K,O ha'.
e Maximum yield of onion were observed in 20 cm row spacing
The following recommendation can be formulated from the present research work for the guidance of farmer and
for general cultivation of onion.
e The application of 120 kg K,O ha™' at 20 cm row spacing is recommended for the highest production of
onion at Dargai Malakand area.
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