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Abstract 

An experiment entitled “The effect of sowing dates and phosphorus levels on the growth and 

bulb production of onion” was conducted at Dargai with collaboration of Agriculture Extension 

Department Malakand Agency Pakistan in 2012.  The experiment was laid out according to 

Randomized Complete Block Design (RCBD) with split plot arrangement. There were two 

factors i.e. sowing date and phosphorus levels. Sowing dates were assigned to main plots while 

different phosphorus levels were allotted to sub plots. The nursery of onions were raised on five 

different dates (26th October, 5th November, 15th November, 25th November and 5th 

December) 2012 and were treated with different levels of phosphorus (0, 60, 90 and 120 kg ha-1) 

at the time of transplantation. Increase in plant heights (57.5 cm), number of leaves (9.0), leaf 

length (46.4 cm), leaf width (1.0 cm), bulb diameter (4.9 cm) average bulb weight (84.8) and 

yield ton ha-1 (36)  was observed when seeds were sown on 26th October  while best results 

regarding plant height (53 cm), number of leaves (8.3), leaf length (41.1 cm), leaf width (0.8 

cm), bulb diameter (4.2 cm) average bulb weight(58.2)  and yield tons ha-1 (34.8) was observed 

with the application of 120 kg phosphorus ha-1. As onion sown on 26th October with the 

application of 120 kg phosphorus ha-1 resulted in overall best performance and hence 

recommended for onion bulbs production in Malakand region. 

Keywords: Onion (Allium cepa L); Sowing dates; Phosphorus levels; Growth of onion bulb; 

Onion production  

Introduction   

Onion (Allium cepa L.) is an herbaceous, 

biennial, monocotyledonous. Onions were 

known to be grown about 5000 years ago. 

Now a days there is more focus on 

increasing production of onions. The 

optimum use of fertilizer is the main factor 

of increasing production [1]. The production 
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of onion is about 2.7 million in the world, 

producing 48 million tons each year. China, 

United States of America, Pakistan, Turkey 

and India are the main producing countries 

[2].  

Onion is a cash crop and it is the most 

important bulbous vegetable crops. It is 

widely used as spice, salad and dressing. It 

is extensively cultivated in winter. It is 

recommended for persons suffering from 

high cholesterol, weakness, lethargy and 

lack of appetite. Onion is also used in 

Jaundice, bleeding, piles and prolepses and 

dog bites (Hydrophobia). The survey of 

literature indicates that very scanty work has 

been done on the effect of phosphorus on 

growth and yield on onion [3, 8]. 

Optimum fertilization is necessary for better 

production of crop. Phosphorus is important 

nutrient which enhances production. It also 

enhances plant growth and brings early 

maturity [1]. 

Phosphorus is important for root 

development and when unavailable plant 

growth is usually reduced. Its deficiency in 

onions reduces root and growth of leaf, size 

of bulb, yield and delay maturation. Onions 

growth can be enhanced by phosphorus 

fertilization where phosphorus is deficient in 

soils. Onions are more responsive to nutrient 

deficiencies than most crop plants because 

of their shallow root system hence respond 

well to optimum fertilizers. A number of 

production constraints are responsible for 

such reduced bulb yield of which lack of 

specific fertilizer recommendation for the 

area is in the top list [4, 12]. 

Onion is used as condiment in daily diet and 

helps to fight against blood and heart 

diseases. In Pakistan, onion is grown on an 

area of 105.6 thousand hectares with an 

annual production of 1488.5 thousand 

tonnes. Rapid increase in population is 

exerting more pressure on its demand. 

Onion being perishable commodity could 

not be stored for longer time. Less 

availability of fresh onion increases its price 

from November to February in Punjab. 

Autumn crop was introduced by the 

Vegetable [17]. 

The sowing timing effects the vegetative 

growth of onion. Early sowing results in 

more vegetative growth having larger leaf 

area than the plants which have late sown. 

Sowing time effects   bulb and seed 

production of onion production of onion 

which ultimately affects the yield of onion 

[19]. 

Hence, keeping the above points in view the 

present investigation will be undertaken at 

Dargai in collaboration with agriculture 

extension department dargai malakand 

agency to know the effect of sowing dates 

and phosphorus levels on the growth and 

bulb production of onion with the objectives 

to determine the optimum sowing date and 

phosphorus level for onion for better 

production. 

Materials and methods 
An experiment was conducted at Dargai 

with collaboration of Agriculture Extension 

Department Malakand Agency Pakistan. 

The experiment was laid out according to 

Randomized Complete Block Design 

(RCBD) with split plot arrangement with 

factors  sowing dates and different 

phosphorus levels .The nursery of onions 

were raised in five different dates with the 

interval of ten days and was then 

transplanted after 35 days interval in the 

field. A transplanted plant were obtained 

from raised nursery.  Nitrogen was applied 

at level 150 kg ha -1 and potash was applied 

at 50 kg ha -1 to the field at time of 

transplantation. The plant to plant distance 

was 4 inches and row to row distance was 9 

inches kept after transplant. An onion 

variety swat 3 was used in the experiment. 

Factor A 

(Sowing dates) 

Factor B (Phosphorus 

levels kg ha-1) 

S1 26/10/2011                                        P1=0 (control) 

S2 5/11/2011                                          P2=60 
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S3 15/11/2011                                        P3=90 

S4 25/11/2011                                        P4=120 

S5 5/12/2011  
Soil preparation and analysis  

Soil was ploughed up thoroughly and 

levelled. Farm yard manure was mixed to 

the soil. Urea (46% N) was used as nitrogen 

source and applied in split doses, one at the 

time of transplantation and other dose was 

after one month of transplantation. Sulphate 

of Potash (50% K) was used as potassium 

source and Single Super Phosphate (18% P) 

as Phosphorus. Soil samples taken were 

analyzed and following results were 

obtained. Soil Analysis of the field is shown 

in Table 1. 
 

Table 1.  Soil analysis of the field  
Determination Nitrogen 

mg/kg 

Bulk density 

gm/cm cubic 

pH EC          

dms-1 

Texture Phosphor

us mg/kg 

Potassiu

m mg/kg 

Quality 0.6  1.440 8.3 2.31 Sandy 

clay loam 

0.20 0.25 

 

Figure 1. Rainfall Graph of Malakand Region in 2012 
Rainfall graph of Malakand region for 2012 in 

given above, this graph clearly shows 

variation in rainfall of Malakand area in 2012 

(Figure 1). 

Parameters studied are given below: 

Number of leaves 

Total number of leaves originating from the 

bulb of twelve randomly selected plants was 

counted and average was calculated.  

Leaf length (cm) 

The length of leaves was measure with ruler 

originating from the bulb and average was 

calculated.  

Leaf width (cm) 

Leaf length was measured randomly from 

plants with the help of using ruler and its 

average was calculated. 

Plant height (cm) 

The plant height was noted with a ruler by 

measuring the distance from the soil to the 

plant tip. 

Bulb diameter (cm) 

The bulb diameter was measured with vernier 

calliper and average was calculated from 

randomly plants. 

Average bulb weight (g) 

Weight of bulbs was recorded by weighting 

the bulbs randomly in each replication and 

their average was calculated. 

Number of Bulbs kg-1 

Number of bulbs recorded after harvesting a 

crop from each replication and its average was 

calculated. 
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Yield Tons ha-1  

Bulb harvested from each treatment was 

weighted with the help of electronic balance 

and expressed in tonnes per hectare. 

Statistical procedure 

The data collected on different parameters was 

subjected to analysis of variance (ANOVA) 

technology to observe the difference, between 

different treatments as well as their 

interactions. In case where the difference was 

significant the mean was further assist for 

differences through least significant difference 

(LSD) test. Statistical computer software, 

MSTATC (Michigan state university, USA), 

was applied for computing both ANOVA and 

LSD [5]. 

Results and discussion 

Number of leaves 

Analysis shows that number of leaves of onion 

was significantly affected by sowing dates, 

different phosphorus levels and their 

interaction (Table 2).  

Maximum number of leaves (9.0) was 

recorded from the plants sown on 26th 

October followed by the plant sown on 

November  (8.9)  that was statistically similar 

with plants sown on 5th November (9) and 

26th October (8.3), respectively while the 

lowest number of leaves (4.5) was observed 

from the plants sown on 5th December. It 

might be due to the fact that the month of 

November is the best month for raising of 

nursery under climatic condition of Malakand 

for higher growth and yield components of 

onion. Similarly results were found by 

Cheema [6]. 

In case of phosphorus maximum number of 

leaves (8.3) were obtained at 120 kg ha-1 

followed by number of leaves (7.5) recorded 

at the application of 90 kg ha-1 while the 

lowest number of leaves (5.7) was observed in 

control. It might be due to the fact that the 

phosphorus is an essential component of 

nucleic acids, phospholipids and some amino 

acids and absorbed phosphorus helped a direct 

stimulation of cellular activity in roots and 

leaves, it is useful for the process of cell 

division and meristematic growth and the net 

assimilation rate of phosphorus fed plants 

were accelerated by their increased content 

and the absorbed phosphorus helped the 

formation of food reserves due to higher 

photosynthetic activity so therefore increases 

of number of leaves. Similar results were 

found by [3, 11]. 

The results of interaction between sowing 

dates and phosphorus showed that more 

number of leaves (12.0) was observed in the 

plants sown on 26th October treated with 120 

kg P ha-1 while lowest number of leaves (4.0) 

was observed in the plant sown on 26th 

October without phosphorus. Interaction has 

been shown in Figure 2. 

Table 2.  No. of leaves plant-1, Leaf Length (cm), Leaf width (cm), Plant height (cm) effected by sowing 

dates and phosphorus levels 

                          No. of leaves     Leaf Length     Leaf Width     Plant Height  

                              Plant-1                (cm)                (cm)                  (cm) 

Sowing Dates (s) 

 26th Oct              9.0a                      46.4a                1.0a                  57.5a            

 5th    Nov             8.3a                      42.5b               .9a                    53.2b            

 15th  Nov             8.9a                      41.5b               .7b                    53.6b 

  25th Nov             5.1b                      29.8d               .5c                    39.0c 

  5th   Dec             4.5b                      3.0c                  .5c                    39.0c 

LSD (0.05)           2.33                     1.18                 0.15                  1.05               

Phosphorus levels (p) 

0                          5.7c                       33.8c               .5c                    42.4c             

60                        7.1b                       38.7b               .7b                   45.8b             

90                        7.5ab                     39.0b               .8a                   52.6a             

120                       8.3a                      41.4a               .8a                   53.0a             

LSD (0.05)          0.84                      1.05                .07                    0.233             

  Means followed by different letter(s) are significantly different at 5% level of significance used LSD test 
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Figure 2. Effect of phosphorus levels and different sowing dates on number of leaves 
 

Leaf Length (cm) 
Leaf length was significantly affected by 

sowing dates and phosphorus similarly 

interaction between sowing dates and 

phosphorus was also found significant 

(Table 2). 

Maximum leaf length (46.4 cm) was 

recorded from the plants sown on 26th 

October which was statistically different 

from the rest of the treatments followed by 

the plant sown on 15th November (42.5cm) 

while the lowest leaf length (29.8 cm) was 

observed in the plants sown on 25th 

November. It might be due to the month of 

November is suitable for onion growing 

under climatic condition of Malakand for 

higher growth and yield components of 

onion. Similar, results were found by [7].      

In case of phosphorus maximum leaf length 

(41.4 cm) was recorded in plants treated 

with 120 kg ha-1 followed by plants (39 cm) 

treated with 90 kg ha-1 while the lowest leaf 

length (33.8 cm) was obtained in control 

treatment. It might be due to the fact that the 

phosphorus is an essential component of 

nucleic acids, phospholipids,  and some 

amino acids and absorbed phosphorus 

helped a direct stimulation of cellular 

activity in roots and leaves, it is useful for 

the process of cell division and meristematic 

growth and the net assimilation rate of 

phosphorus fed plants were accelerated by 

their increased content and the absorbed 

phosphorus helped the formation of food 

reserves due to higher photosynthetic 

activity so therefore increases of length . 

Similar results were found by [8, 18]. 

In case of interaction between sowing dates 

and phosphorus the maximum leaf length 

(51.0 cm) was observed in the plants sown 

on 26th October supplied with 120 kg P ha-1 

while lowest leaf length (27.0 cm) was 

observed in the untreated plants, sown on 

25th November. Interaction has been shown 

in Figure 3. 

Leaf width (cm) 

Leaf width was significantly affected by 

sowing dates and phosphorus levels 

similarly interaction between sowing dates 

and phosphorus levels was also found 

significant (Table 2).  

Wider leaf (1 cm) was recorded from the 

plant sown on 26th October followed by the 

leaf width (0.9 cm) recorded from the plant 

sown on 5th November while the lowest leaf 

width (0.5 cm) was observed from the plants 

sown on 25th November  and 5th December 

which were statistically same . It might be 

due to the month of November is the best 

sowing dates for onion for nursery sowing 

under climatic condition of Malakand for 
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Figure 4. Effect of phosphorus levels and different sowing dates on leaf width 

Figure 3. Effect of phosphorus levels and different sowing dates on leaf length 

higher growth and yield components of 

onion. Similarly, results were found by [6].      

As concerned phosphorus levels, plants 

supplied with 120 kg P ha-1 and 90 kg P ha-1 

gave more leaf width (0.8 cm), followed by 

60 kg P ha-1 (0.7 cm) while the lowest leaf 

width (0.5 cm) was observed in untreated 

plants with phosphorus. It might be due to 

the fact that the phosphorus is an essential 

component of nucleic acids, phospholipids 

and some amino acids and absorbed 

phosphorus helped a direct stimulation of 

cellular activity in roots and leaves, it is 

useful for the process of cell division and 

meristematic growth and the net assimilation 

rate of phosphorus fed plants were 

accelerated by their increased content and 

the absorbed phosphorus helped the 

formation of food reserves due to higher 

photosynthetic activity so therefore 

increases of leaf width. Similar results were 

found by [9]. 

In case of interaction between sowing dates 

and phosphorus the maximum leaf weight 

(1.3 cm) was observed in the plant sown on  

26th October treated with 120 kg P  ha-1 

while 5th December plantation when treated 

with 90 120 kg P ha-1 gave less leaf width 

(0.4 cm).Interaction has been shown in 

Figure 4. 
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Figure 5. Effect of phosphorus levels and different sowing dates on plant height 

Plant Height (cm) 
Plant height was significantly affected by 

sowing dates and phosphorus level, similarly 

interaction between sowing dates and 

phosphorus were found significant (Table 

2). More plant height (57.2 cm) was 

recorded from the plant sown on 26th 

October followed by (53.6 cm) on 15th 

November while the lowest plant height (39 

cm) was observed from the plants sown on 

25th November and 5th December. It might 

be due to the fact that the month of 

November is the best sowing date for onion 

for nursery sowing under climatic conditions 

of Malakand for higher growth and yield 

components of onion. Similar results were 

found by [10].      

In case of phosphorus higher plant height 

(53.0 cm) was recorded at the application of 

120 kg ha-1 which was related with plant 

height (52.6 cm) by the application of 90 kg 

ha-1 while the lowest height of plant (42.4 

cm) was noted in control treatment. It might 

be due to the fact that the phosphorus is an 

essential component of nucleic acids, 

phospholipids and some amino acids and 

absorbed phosphorus helped a direct 

stimulation of cellular activity in roots and 

leaves, it is useful for the process of cell 

division and meristematic growth and the 

net assimilation rate of phosphorus fed 

plants were accelerated by their increased 

content and the absorbed phosphorus helped 

the formation of food reserves due to higher 

photosynthetic activity. Therefore, due to 

accelerated growth of plant, increase in plant 

height was observed. Similar results were 

found by [11].  

As concerned interaction maximum plant 

height (62.7 cm) was obtained in the plants 

sown on 26th October applied with 120 kg P 

ha-1 while lowest height of plant (33 cm) 

was obtained in the plant sown on 25th 

November in untreated plants with 

phosphorus. Interaction has shown in Figure 

5.

Bulb Diameter (cm) 
Bulb diameter was significantly affected by 

sowing dates and phosphorus levels 

similarly interaction between sowing dates 

and phosphorus levels was also found   

significant (Table 3). 

Maximum bulb diameter (4.9 cm) was 

recorded from plants planted on 26th 

October followed by bulb diameter (4.5 cm) 

recorded from the plant sown on 5th 

November while the lowest bulb diameter 

(3.0 cm)  was observed from the plant sown 

on 25th November  and 5th December  
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which were statistically same.  It might be 

due to the month of November is the best 

sowing dates for onion for nursery sowing 

under climatic condition of Malakand for 

higher growth and yield components of 

onion. Similarly, results were found by [12].      

In case of phosphorus maximum bulb 

diameter (4.2 cm) was obtained by the 

application of 120 kg P ha-1 followed by 

bulb diameter (4.1 cm) recorded by the 

application of 90 kg P ha-1 which was 

related with bulb diameter (4 cm) recorded 

by the application of 60 kg P ha-1 while the 

lowest leaf width (3.4 cm) was observed at 

control. It might be due to the fact that the 

phosphorus improved the carbohydrate 

content of the plants and it extended root 

growth, which ultimately increased the blub 

size. Similar results were found by [13].   

In case of interaction between sowing dates 

and phosphorus the maximum bulb diameter 

(5.5 cm) was observed in the plants sown on 

26th October and 5th November treated with 

120 kg P ha-1 and 90 kg P ha-1 while lowest 

bulb diameter (2.5 cm) was observed from 

the plants sown on 25th November untreated 

with phosphorus. Interaction has shown in 

Figure 6. 

Table 3. Bulb Diameter (cm), Number of bulbs kg-1,  Average Bulb weight (g), Total 

Yield   ha-1 (tons) effected by sowing dates and phosphorus levels                                                   

             Bulb Diameter               Number of             Average Bulb          Total Yield                                                     

                  (cm)                            bulbs kg-1                    weight (g)                 ha-1 (tons) 

Sowing Dates (s) 

 26 th Oct              4.9a                        21.5b                      84.8a                  36.0a            

 5th    Nov             4.5b                        21.2b                     77.2b                   34.8b            

 15th  Nov             4.4b                        18.8c                      58.2c                   34.8b 

  25th Nov             3.0c                         24.3a                      22.8d                  32.4c 

  5th   Dec             3.0c                         20.5bc                    19.1e                   32.4c 

LSD (0.05)           .13                           1.87                        0.99                     0.24               

Phosphorus levels (p) 

0                          3.4d                       24.4a                       47.3c                  33.0c             

60                        4.0c                        21.7b                       49.1c                  33.9b             

90                        4.1b                       18.0c                        53.1b                  34.7a             

120                      4.2a                        20.9b                       58.2a                  34.8a             

LSD (0.05)           0.11                        1.27                        0.69                    0.14             
Means followed by different letter(s) are significantly different at 5% level of significance used LSD test 

 

Figure 6. Effect of phosphorus levels and different sowing dates on bulb diameter 
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Figure 7. Effect of phosphorus levels and different sowing no of bulbs kg-1hieght 

Number of bulbs kg-1 
Number of bulbs kg-1 was significantly 

affected by sowing dates and phosphorus 

levels similarly interaction between sowing 

dates and phosphorus levels was also found 

significant (Table 3). 

Maximum number of bulbs kg-1 (24.5) were 

recorded from plants sown on 25th 

November followed by number of bulbs kg-1 

(21.5) recorded from the plant sown on 5th 

November while the lowest number of bulbs 

kg-1 (18.8) were observed from the plant 

sown on 15th November .It might be due to 

the month of November is the best sowing 

dates for onion for nursery sowing under 

climatic condition of Malakand for higher 

growth and yield components of onion. 

Similarly, results were found by [6]. 

In case of phosphorus maximum number of 

bulbs kg-1 (24.4) was recorded in plants 

untreated with phosphorus followed number 

of bulbs kg-1 (22.1) by the plants supplied 

with 60 kg P ha-1 while the lowest number 

of bulbs kg-1 (18) were observed by the 

application 90 kg P ha-1. It might be due to 

the fact that the phosphorus improved the 

carbohydrate content of the plants and it 

extended root growth, which ultimately 

increased the number of blub and blub size 

so increase bulb weight. Similar results were 

found by [3]. 

In case of interaction between sowing dates 

and phosphorus levels the maximum number 

of bulb kg -1 (37) were observed from the 

plant sown on 25th November sowing treated 

with 60 kg P ha-1 while lowest  number of 

bulb kg-1 (13)  were observed  by the plant 

sown on  5th December and supplied with 90 

kg P ha-1. Interaction has been shown Figure 

7. 

Average bulb weight (g)  
Average bulb weight was significantly 

affected by sowing dates and phosphorus 

levels similarly interaction between sowing 

dates and phosphorus levels was also found 

significant (Table 3). 

Maximum average bulb weight (84.8 g) was 

recorded from the plant sown on 15th 

November followed by (77.2g) recorded 

from the plant sown on 5th November while 

the lowest average bulb weight (19.1g) was 

observed in plants sown on 5th December. It 

might be due to the month of November is 

the best sowing dates for onion for nursery 

sowing under climatic condition of 

Malakand for higher growth and yield 

components of onion. Similarly results were 

found by [13]. 

In case of phosphorus maximum average 

bulb weight (58.2g) was obtained by the 

application of 120 kg ha-1 followed by 

(53.1g) by P at 90 kg ha-1 while  the lowest 

average bulb weight (49.1gm) was observed 

in plants untreated with phosphorus. It might 
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Figure 8. Effect of phosphorus levels and different sowing no of average bulb weight 

be due to the fact that the phosphorus 

improved the carbohydrate content of the 

plants and it extended root growth, which 

ultimately increased the number of blub and 

blub size so increase of size bulb weight was 

also increase. Similar results were found by 

[16]. 

In case of interaction between sowing dates 

and phosphorus levels maximum average 

bulb weight (92 g) was observed in plants 

sown on 15th November untreated with 

phosphorus while lowest average bulb 

weight (12.2gm) was observed in plant sown 

on 5th December supplied with 120 kg P ha-

1. Interaction has been shown Figure 8. 

Yield tons ha-1: 

Yield tons ha-1 was significantly affected by 

sowing dates and phosphorus levels 

similarly interaction between sowing dates 

and phosphorus levels was also found   

significant (Table 3).  

The highest yield tons ha-1 (36 tonnes) was 

recorded from plants sown on 26th October 

followed by (34.8 tonnes) and (34.7 tonnes) 

from the plants sown on 5th November and 

15th November respectively, which are at 

par with each other while the lowest yield 

ton ha-1 (32.4 tonnes) was observed from the 

plants sown on 5th December and 25th 

November which are also statistically same. 

It might be due to the month of November is 

the best sowing dates for onion for nursery 

sowing under climatic condition of 

Malakand for higher growth and yield 

components of onion. Similarly results were 

found by [14]. 

In case of phosphorus maximum yield kg 

hac-1 (34.8 tonnes) was obtained by the 

application of 120 kg P ha-1 followed by 

(34.7 tonnes) with the application of 90 kg P  

ha-1 while  the lowest yield tons ha-1 ( 33 

tonnes) was observed in plants untreated 

with phosphorus. It might be due to the fact 

that the phosphorus improved the 

carbohydrate content of the plants and it 

extended root growth, which ultimately 

increased the number of blub and blub size 

so increase yield tones ha-1 . Similar results 

were found by [15]. 

In case of interaction between sowing dates 

and phosphorus the maximum yield (36.6 

tonnes) was observed in plants sown on 26th 

October and treated with 120 kg P ha-1 while 

lowest yield (31.3 tonnes) was observed 

from the plants sown on 25th November 

untreated with phosphorus .Interaction has 

been shown Figure 9. 
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Figure 9. Effect of phosphorus levels and different sowing no of average yield ton ha-1 

 

Conclusion and recommendations 

On the basis of different results recorded in 

the present study it is concluded that sowing 

onion seeds on 26th October increases 

Number of leaves, Leaf length, Leaf width, 

Plant height, Bulb Diameter, Number Bulbs 

kg-1, Average bulb Weight,   and Yield ton 

ha-1 of onion and the application of 120 kg 

ha-1 phosphorus also increases the above 

parameters at time of transplanting. On the 

basis of results recorded the following 

recommendations can be given: 

For obtaining maximum yield and larger 

bulb size, onion should be sown on 26th 

October provided with phosphorus level of 

90 kg ha-1. 
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