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Abstract  

An experiment was carried out to assess the effect of integrated organic and 

inorganic nitrogen on growth and nutrient concentration in summer onion 

(Allium cepa var. BARI Piaz-2). The study was done on a silty clay loam soil of 

Sher-e-Bangla Agricultural University Farm, Dhaka during kharif (March to 

October) season. The soil of the experimental site belongs to the Tejgaon series 

of AEZ No. 28, Madhupur Tract, classified as Shallow Red Brown Terrace Soils 

in Bangladesh soil classification system. Twelve treatments were used in the 

experiment and in each treatment, different combinations of urea, cowdung, and 

vermicompost were used to supply nitrogen (N) at the rate of 120 kg/ha. The 

treatments were arranged in a RCBD with three replications  included- control 

or no fertilizer supplied (T1), 120 kg N/ha supplied from urea (T2), 100 kg N/ha
 

supplied from urea with 20 kg from cowdung (T3), 100 kg N/ha supplied from 

urea with 20 kg from vermicompost (T4), 80 kg N/ha supplied from urea with 40 

kg from cowdung (T5), 80 kg N/ha supplied from urea with 40 kg from 

vermicompost (T6), 60 kg N/ha supplied from urea with 60 kg from cowdung 

(T7), 60 kg N/ha supplied from urea with 60 kg from vermicompost (T8), 40 kg 

N/ha supplied from urea with 80 kg from cowdung (T9), 40 kg N/ha supplied 

from urea with 80 kg from vermicompost (T10), 120 kg N/ha supplied from 

cowdung (T11), 120 kg N/ha supplied from vermicompost (T12). Data on plant 

height, number of leaves, leaf length, bulb length, and bulb weight of onion 

were recorded. Samples of bulb and leaf were analyzed for determining the total 

nitrogen, phosphorous, potassium, and sulphur content. Height of plant ranged 

from 24.25 to 39.25 cm with lowest and highest value from T1 and T5, 

respectively. Like plant height, the longest leaf length (34.35 cm) and bulb 

length (2.79 cm) was observed in T5, whereas the shortest leaf length (21.20 cm) 

and bulb length (2.40 cm) was recorded in T1 treatment. Similarly treatment T5 

showed the highest value for both bulb weight (30.40 g) and bulb yield (12.16 

t/ha), whereas the lowest bulb weight (14.90 g) and bulb yield (5.96 t/ha) was 

obtained from T1 treatment. Statistically insignificant variations were recorded 

on number of leaves/plant. The highest nitrogen, phosphorous, potassium and 

sulphur content in bulb (2.30, 0.185, 1.71 and 0.96%, respectively) and in leaf 

(2.91, 0.183, 2.45, and 0.98%, respectively) were recorded in treatment T5. 

Whereas, the lowest nitrogen, phosphorous, potassium, and sulphur content in 

bulb (1.41, 0.055, 0.89, and 0.66%, respectively) and in leaf (2.15, 0.053, 1.71 
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and 0.63%, respectively) was found in T1. Therefore, the overall results suggest 

that treatment T5 which supplied 40 kg N/ha from cowdung and rest 80 kg from 

inorganic urea resulted in maximum plant growth and nutrient concentration and 

can be recommended for optimum production of summer onion.    

Keywords: Allium cepa, organic nitrogen, summer onion, growth parameters and 

vermicompost. 

Introduction 

Onion (Allium cepa L.), a member of Amaryllidaceae family is one of the most 

important mono-cotyledonous spice crop. This most widely used condiment, 

believed to be originated in Central Asia, possesses tremendous popularity as 

well as economic importance all over the world. It is currently grown in at least 

175 countries worldwide with a total production of 85375 thousand metric tons 

(FAO, 2011). Among the countries, China, India, United States, Turkey, 

Pakistan, Russia, South Korea, Japan, Egypt, and Spain are the largest producers. 

In Bangladesh, it is commercially cultivated in the greater districts of Faridpur, 

Rajshahi, Manikgonj, Comilla, Mymensingh, Jessore, Rangpur, and Pabna (BBS, 

2004). Onion is used as a delicious vegetables and it is very common in almost 

all food preparations (Hossain and Islam, 1994). People consume onion daily as 

salad and pickle, as boiled, fried and baked condition as well as in curries 

(Pandita, 1994).   

In 2002-03, the country produced only 153 thousand MT of onion as against 

the total requirement of 450 thousand MT per year on an area of 38 thousand 

hectares of land (BBS, 2004). Total area coverage and production of onion in 

Bangladesh has been increased gradually over the time and in 2010-11, it covers 

128 thousand ha of land with a total production of 1051 thousand MT. Although 

the average yield of onion in Bangladesh reaches around 8.21 MT/ha, but still it 

is far below than the world average of 19.89 MT/ha (FAO, 2011). As a thermo 

and photosensitive crop, optimum temperature for onion cultivation ranges 

between 13 and 24
o 
C (Mallik, 2011). Though once onion is grown only in winter 

season but with the development of summer tolerant varieties and proper culture 

techniques, it has now been cultivated in summer season also. Recently BARI 

has released three summer onion varieties viz., BARI Piaz-2, 3, and 5 for 

growing in kharif season as its genetic potentiality already proved to be suitable 

for summer season. Introducing heat and summer tolerant onion variety might 

help solving shortage of onion production in the country.  

Production level can be increased either by increasing the extent of cultivated 

area or by increasing yield per unit area. However, the possibility to increase the 

extent under cultivation is less because of limited land resource and also existing 

land become unsuitable to cultivation due to adverse climatic changes and natural 

disaster. Cultivation of this nutrient responsive crop using eco-friendly 
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innovative techniques like integrated use of organic manures along with 

inorganic fertilizer for sustainable use of available resources could be best way to 

increase production level. The importance of macro nutrients, such as nitrogen, 

phosphorous, potassium, sulphur, zinc, and boron for the growth and yield of 

vegetable crops is well established. Among all the major nutrients, nitrogen plays 

an essential role in synthesizing amino acid to increase vegetative growth of 

onion which ultimately helps in increasing bulb size and total yield (Rai, 1981).  

Brewster and Butler (1989) and Randle (2000) also stated about influence of 

nitrogen on development, flavour and quality of onion bulb. Nitrogen also 

increases the vegetative growth, produces good quality foliage and promotes 

carbohydrate synthesis (Rai, 1981). 

Onion shows significant response to organic and inorganic fertilizers 

(Nasreen and Hossain, 2000). Therefore, the usage of organic manures as 

alternative source of nitrogen would give better result in its growth and yield. 

Organic material, such as farmyard manure improves soil physico-chemical 

properties that are important for plant growth (Snyman et al., 1998). 

Decomposition of materials would provide additional nutrients to the growing 

medium which may lead to higher uptake of nutrient by the crop and 

subsequently high yield. Besides, organic manures have positive effect on root 

growth by improving the root rhizosphere conditions (structure, humidity, etc.) 

and also plant growth is encouraged by increasing the population of 

microorganisms (Shaheen et al., 2007). Previously in several studies, the effects 

of integrated use of organic-inorganic nitrogen on yield and quality of onion were 

investigated. Kumar et al. (2001) found that the application of 120 kg N/ha 

increased onion yield to 30%. Rumpel (1998) researched the effect of 20, 40, 60 

t/ha animal manure doses, NPK (75: 50: 100 kg/ha) inorganic fertilizer and 

combination of these. Researchers have found that addition of animal manure 

resulted in higher onion yield compared to sole application of inorganic NPK 

fertilizer. Sharma et al. (2003) reported that 0, 50, and 150% of the 

recommended amounts of NPK fertilizers (125:33:50 kg/ha) with 0, 10, 20 t/ha 

cowdung combination increased onion yield and nutrient uptake. Mixture of 

chicken manure and bio-fertilizer increases the yield of onion and enriched 

nutrient content in tuber was reported by Shaheen et al. (2007). Vasanthi and 

Kumaraswamy (1999) showed that the grain yields of rice were significantly 

higher in the treatments that received vermicompost from any of the 5 to 10 t/ha 

organic materials (sugarcane trash, Ipomoea, banana peduncle, etc.) with N, P, 

and K at recommended levels than in the treatment that received N, P, and K 

alone. Dry matter accumulation, grain yield, and grain protein content in 

chickpea was considerably improved by the application of 3 t/ha vermicompost 

(Rao et al., 2000). Keeping this view, the present study was conducted to study 

the influence of integrated organic and inorganic nitrogen for improving growth 

and nutrient concentration of summer onion. 
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Materials and Method 

Experimental site and crop: The experiment was conducted at Sher-e-Bangla 

Agricultural University farm in kharif season. The soil of the experimental field 

belongs to the Tejgaon series of AEZ No. 28, Madhupur Tract, classified as 

Shallow Red Brown Terrace Soils. The climate is characterized by sub-tropical 

accompanied by heavy rainfall (average 258 mm), high humidity (average 77%), 

high temperature (average maximum and minimum was around 32.2 and 24.6° C, 

respectively), relatively long day during the kharif season (BMD, 2007). BARI 

Piaz-2, a high yielding variety of summer onion was selected for this experiment.  

Initial soil parameters: Soil of the experimental site consisted of 24.5, 43.1 and 

32.4% sand, silt and clay, respectively and therefore, regarded as silty clay loam. 

Initial soil pH was 6.0 and organic matter content was found 0.83%. Total 

nitrogen (N), available phosphorous (P), exchangeable potassium (K) and 

available sulphur (S) of the experimental site’s soil were 0.076%, 19.72 ppm, 

0.17 meq/100 g soil and 20.51 ppm, respectively. 

Experimental design and plot preparation: Light textured and well drained soil 

was selected for raising seedlings. The size of the seedbeds was 3m × 1m with a 

height of about 20cm above soil level. Onion seeds were soaked overnight in 

water and allowed to burgeon in a piece of moist cloth keeping in the sunshade 

for one day. Then seeds were sown directly in the seedbed for raising seedlings. 

The experiment consisted of 12 treatment combinations and was laid out in 

Randomized Complete Block Design (RCBD) with 3 replications. An area of 380 

m
2
 was divided into three equal blocks representing the replications, each 

containing 12 plots. A total of 36 micro plots, each measuring 2  2m
2
 were 

prepared. The distance between plots and blocks was 1 and 1.5 m, respectively. 

The experimental plot was ploughed and laddered mechanically several times to 

obtain a desirable tilth of friable soil for transplanting of seedlings. Necessary 

weeding was done at the same time. Finally, the land was leveled and the 

experimental plot was partitioned into the unit plots.  

Treatments of the experiment: The present experiment consists of 12 

treatments where 120 kg N/ha supplied from different combination of urea, 

cowdung, and vermicompost. According to the recommendation of Bangladesh 

Agricultural Research Institute, Urea, TSP, MoP, and gypsum were used at the 

rate of 260, 220, 200, and 180 kg/ha, respectively. Assuming the N content of 

urea, cowdung, and vermicompost is 46, 0.5 and 0.64%, respectively, the 

amount of manures and fertilizers in each treatment was set exactly to supply 

120 kg N/ha. Treatment wise nitrogen supply plan and fertilizer doses are 

presented in Table 1.  
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Table 1. Treatment combination with manure and fertilizer doses. 

Treatments 

Source wise amount of N  Fertilizer dose 

N from 

Urea  

(kg/ha) 

N from manure substitution  
Urea 

(kg/ha) 

Manure Substitution  

Cowdung 

(kg/ha) 

Vermicompost 

(kg/ha) 

Cowdung 

(t/ha) 

Vermicompost 

(t/ha)  

T1 - - - - - - 

T2 120 - - 260 - - 

T3 100 20 - 215 4 - 

T4 100 - 20 215  3 

T5 80 40 - 174 8 - 

T6 80 - 40 174 - 6.25 

T7 60 60 - 130 12 - 

T8 60 - 60 130 - 9.5 

T9 40 80 - 87 16  

T10 40 - 80 87 - 12.5 

T11 - 120 - - 24 - 

T12 - - 120 - - 18.75 

Application of manures and fertilizers: The entire amount of TSP, MoP, 

Gypsum and well decomposed cowdung were added to the soil at the time of 

final land preparation. Urea was applied in four equal splits and vermicompost 

was applied in three splits where 50% in first split and remaining 50% in two 

equal splits. Healthy and disease free uniform sized 45 days old seedlings of 

BARI Piaz2 were transplanted in the main field with the spacing of 25cm × 

10cm. Intercultural operations were done whenever required for getting better 

growth and development of the plants. The crop was harvested according to their 

attainment of maturity showing the sign of drying out of most of the leaves and 

collapsing at the neck of the bulbs. Five plants were randomly selected from each 

plot and necessary information was recorded. 

Chemical analysis of plant sample: Plants samples were collected, processed 

and were analyzed for determination of nitrogen (N), phosphorous (P), potassium 

(K), and sulphur (S) content. Nitrogen was determined by Micro-Kjeldahl 

method as described by Bremner and Mulvaney (1982). Phosphorus was 

determined by ascorbic acid blue colour method (Murphy and Riley, 1962) with 

the help of a Spectrophotometer (LKB Novaspec, 4049), potassium was 

determined by flame photometer, sulphur was analyzed by turbidimetric method 

as described by Hunt (1980) using a Spectrophotometer (LKB Novaspec, 4049).  
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Statistical analysis: Data obtained from the experiment were analyzed 

statistically using MSTAT computer package program to find out the 

significance of the difference among the treatments. The mean values of all the 

treatment were calculated and analysis of variances for all the characters was 

performed by the ‘F’ (variance ratio) test. The significance of the differences 

among the pairs of treatment means was estimated by the Duncan Multiple 

Range Test (DMRT) at 1% and 5% level of probability (Gomez and Gomez, 

1984) for the interpretation of results. 

Results and Discussion 

Growth parameters  

Plant height: A significant variation was observed in plant height of summer 

onion due to application of N from organic and inorganic sources (Table 2). 

Application of N influenced plant height positively. Among the treatments, 

urea with cowdung treated plots gave higher plant height compared to urea with 

vermicompost treated plots. The highest plant height (39.25 cm) was recorded 

in T5 (80 kg N/ha supplied from urea with 40 kg N/ha substituted by cowdung) 

followed by T6 (80 kg N/ha supplied from urea with 40 kg N/ha substituted by 

vermicompost) with the value of 37.82 cm. In contrast, the lowest plant height 

(24.25 cm) was observed in the T1 (control) plot receiving no organic or 

inorganic fertilizer. Treatment receiving full dose of N from urea (T2), 

cowdung (T11) and vermicompost (T12) alone had significantly lower plant 

height compared to those receiving N from urea with cowdung and urea with 

vermicompost. Relatively similar result was found by Reddy and Reddy 

(2005). They observed that plant height of onion increased significantly with 

increasing levels of vermicompost (from 10 to 30 t/ha) and N fertilizer (from 

50 to 200 kg/ha). Haque et al. (2004) stated that plant height of onion increased 

with increasing rates of N up to 125 kg/ha and decreased thereafter. Plant 

height of onion showed increasing trends up to the highest N rate (Singh et al., 

2004). Jayathilake et al. (2003) found that the plant height of summer onion 

was significantly increased with the application of bio-fertilizers in 

combination with 50% N applied through organic manure (vermicompost or 

farmyard manure) while the other 50% of recommended N and 100% 

phosphorous and potassium were supplied through chemical fertilizer which 

was significantly superior to the application of chemical fertilizer alone or 

application of organic manure alone.  
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Table 2. Effect of integrated use of nitrogen on the growth parameters and yield of 

summer onion. 

Treatments 

Plant 

height 

(cm) 

Number of 

Leaves/ plant 

Leaf 

length 

(cm) 

Bulb 

length 

(cm) 

Bulb weight 

(g) 

Bulb 

yield 

 (t/ha) 

T1 24.25
h
 4.98 21.20

h
 2.40

g
 14.90

i
 5.96

h
 

T2 32.57
de

 6.00 26.94
c-g

 2.54
def

 24.10
def

 9.64
cde

 

T3 37.18a
bc

 5.67 30.97
abc

 2.69
abc

 28.25
abc

 11.30
ab

 

T4 35.56
bcd

 5.00 30.16
a-d

 2.65
bcd

 27.10
a-d

 10.84
abc

 

T5 39.25
a
 5.00 34.35

a
 2.79

a
 30.40

a
 12.16

a
 

T6 37.82
ab

 5.00 32.16
ab

 2.74
ab

 29.10
ab

 11.64
a
 

T7 35.15
bcd

 5.33 29.05
b-e

 2.63
bcd

 26.80
b-e

 10.72
a-d

 

T8 34.18
cd

 5.33 27.83
b-f

 2.59
cde

 25.25
c-f

 10.10
b-e

 

T9 30.88
ef
 5.33 25.91

d-h
 2.50

efg
 23.45

efg
 9.38

def
 

T10 29.10
fg

 5.00 25.15
e-h

 2.48
efg

 21.90
fgh

 8.76
efg

 

T11 28.35
fg

 5.67 23.33
fgh

 2.46
fg

 20.38
gh

 8.15
fg

 

T12 26.70
gh

 5.67 22.67
gh

 2.43
fg

 18.55
h
 7.42

g
 

Level of 

significance 

0.01 NS 0.01 0.01 0.01 0.01 

Figures in a column having same letter(s) do not differ significantly at 1% level of 

significance as per DMRT. 

Number of leaves/plant: Number of leaves/plant of summer onion was found 

insignificant when the influence of integrated N from urea, cowdung and 

vermicompost were compared (Table 2). The highest number of leaves/plant
 

(6.00) was observed in treatment T2 (120 kg N/ha supplied from urea) followed 

by that T3, T11, and T12 with the value of 5.67. Alternatively, the minimum 

number of leaves (4.98) per plant was found in T1 treated plots, where no 

fertilizer was applied. This result is in agreement with the findings of El-Oksh et 

al. (1993). They observed that N application had no significant effect on number 

of leaves of onion. Singh et al. (1989) stated that a combination of 120 kg N/ha 

with green manure gave the tallest plants and the maximum number of 

leaves/plant. Reddy and Reddy (2005) also observed that highest number of 

leaves per plant in onion was recorded with 30 t/ha vermicompost with 200 kg 

N/ha. Application of 80 kg N/ha increased the number of leaves/plant compared 

to 40 kg N/ha (Nehra et al., 1988). Kumar et al. (2001) found that 130 kg N/ha 

resulted in the highest number of green leaves per plant of onion. 

Leaf length: The study revealed that the longest leaf (34.35 cm) was observed 

when the field was incorporated with 80 kg N/hafrom urea and 40 kg N/ha from 
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cowdung (T5) followed by the treatment T6 (80 kg N/ha supplied from urea and 

40 kg from vermicompost) with the value of 32.16 cm (Table 2). The shortest 

leaf (21.20 cm) was recorded in the treatment T1 receiving no organic or 

inorganic N fertilizer. Length of leaves decreased due to the sole application of 

urea, cowdung, and vermicompost compared to their integrated use. Singh et al. 

(1997) found that combination of different sources of organic manures viz., 

cowdung, farmyard manure, vermicompost, and inorganic fertilizer increased the 

leaf length of onion compared with their sole application. Singh et al. (2004) 

found that application of the highest N rate (150 kg/ha) gave the highest leaf 

length (28.22 cm) of onion. Meena et al. (2007) stated the highest N level (150 

kg/ha) gave the maximum length of the leaves in comparison to its lower levels 

i.e., 50 and 100 kg N/ha.    

Bulb length: Integrated application of N from organic and inorganic sources 

showed significant variations in respect of bulb length of summer onion (Table 

2). Bulb length increased due to the integration of inorganic and organic 

fertilizer. The highest bulb length (2.79 cm) was achieved from treatment T5 

where 80 kg N/ha supplied from urea and 40 kg N/ha substituted by cowdung 

which was statistically identical with the treatment T6 (80 kg N/ha
 
supplied from 

urea with 40 kg N/ha substituted by vermicompost) with a value of 2.74 cm. On 

the contrary, control plot (T1) gave the lowest bulb length (2.40 cm) of summer 

onion. The treatment receiving 120 kg N/ha only from urea (T2) was better than 

the treatment receiving 120 kg N/ha only from cowdung (T11) or 120 kg N/ha 

only from vermicompost (T12). Treatments T11 and T12 showed statistically 

similar result. Probably integration of organic and inorganic sources of N 

supplied the necessary requirements for the proper vegetative growth of plant 

that helps in obtaining the highest bulb length. Hussain et al. (1988) reported that 

organic manures increased the efficiency of chemical fertilizers. Similar views 

were reported by Reddy and Reddy (2005). They observed that combination of 

30 t/ha vermicompost and 150 kg N/ha gave the highest bulb length of onion. 

Pande and Mundra (1971) also stated that the bulb length of summer onion 

significantly increased by the application of N. Bulb length of onion increased 

with increasing rates of N up to 125 kg/ha (Haque et al., 2004).  

Bulb weight: Significant variation in respect of bulb weight (g) was observed 

when N was applied in an integrated manner (Table 2). There was a remarkable 

variation in bulb weight of summer onion among the twelve different treatments. 

The variation of bulb weight was recorded due to the application of N from 

different sources of organic and inorganic fertilizers. Results revealed that 

treatment T5 where 80 kg N/ha supplied from urea and 40 kg N/ha substituted by 

cowdung gave the highest (30.40 g) bulb weight followed closely (29.10 g) by 

treatment T6 (80 kg N/ha supplied from urea and 40 kg N/ha substituted by 

vermicompost) which was statistically identical with treatment T6. Treatment T3 
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and T4 also showed statistically similar performance with the treatment T5. In 

contrast, the lowest bulb weight (14.90 g) was obtained from T1 (control) 

treatment. Like bulb diameter and bulb length, bulb weight was increased by the 

integrated use of N compared to sole use of N from urea. However, treatment T9 

(40 kg N/ha supplied from urea and 80 kg N/ha substituted by cowdung) and T10 

(40 kg/ha N supplied from urea and 80 kg N/ha substituted by vermicompost) 

gave inferior results compared to treatment T2 where 120 kg/ha N supplied only 

from urea. Singh et al. (2004) also observed similar results in kharif onion 

(Allium cepa) cv. N53. They found that the average bulb weight increased 

significantly up to 120 kg N/ha and FYM at 10 t/ha. Haque et al. (2004) stated 

that application of 125 kg N/ha increased bulb weight. Singh et al. (1997) 

recorded the highest fresh weight of bulb (47.48 g) with 150 kg N/ha.  

Bulb yield: The results of bulb yield are presented in Table 2. The highest bulb 

yield of 12.16 t/ha was recorded in treatment T5 receiving 80 kg N/ha from urea 

and 40 kg N substituted by cowdung followed by the treatments T6, T3, T4, and 

T7 which were statistically identical. Treatments receiving 120 kg N from urea 

(T2), 40 kg N/ha from urea and rest of the 80 kg N/ha substituted by either 

cowdung or vermicompost (T9 and T10) produced comparable yields but were 

significantly lower than the treatments T5 and T6. Treatments receiving N solely 

from cowdung and vermicompost (T11 and T12) produced lower bulb yield 

compared with the other fertilizer treatments. The lowest bulb yield (5.96 t/ha) 

was obtained from T1 treatment. Cowdung showed better performance compared 

to vermicompost may be due to the slower mineralization of vermicompost. 

Similar results were achieved by Abbey and Kanton (2004). They stated that 

onion bulb yield due to the FYM with inorganic fertilizer treatment was 34.1% 

higher than that for FYM, and 4.6% higher than that for the inorganic fertilizer 

treatment. Application of FYM either alone or in combination with inorganic 

fertilizer significantly (P< 0.05) reduced bulb rot and use of both FYM with 

inorganic fertilizer at half their recommended rates increased onion bulb yield 

and reduced field defects. Singh et al. (1997) found that the combination of green 

manure, farmyard manure (25 t/ha), vermicompost (2 t/ha) and 100 kg N/ha, 

yields were increased to 323.1 t/ha. Reddy and Reddy (2005) noticed that yield 

of onion increased significantly with increasing levels of vermicompost and 

nitrogen fertilizer and the highest yield was recorded with vermicompost at 30 

t/ha with 150 kg N/ha.  

Nutrient concentrations in the onion bulb  

Nitrogen content: Table 3 presents the N concentration in bulb of summer onion 

at harvest. The highest N concentration (2.30%) was recorded in the treatment T5 

(80 kg N/ha supplied from urea with 40 kg N/ha substituted by cowdung) which 

was statistically identical with treatment T6 (80 kg N/ha supplied from urea with 
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40 kg N/ha substituted by vermicompost). Conversely, lowest N concentration 

(1.41%) was found in treatment T1 (control). These observations are in 

accordance with those of Metwally and Khamis (1998) who reported that 

combination of organic and inorganic N resulted in greater values of apparent net 

N release than those obtained when each was applied singly. They also observed 

that the best mixture ratio between organic and inorganic N sources was 1: 1, 

which partially agrees with the present findings. Hedge (1988) stated that N 

fertilization increased the N, Ca, and Mg concentrations in the bulb of onion. 

Maximum N content by the bulb of summer onion was observed when organic N 

was applied with inorganic N up to a certain limit.  

Table 3. Effect of integrated use of nitrogen on the nutrient concentrations of 

summer onion bulb. 

Treatments 

Nutrients (%) 

Nitrogen Phosphorus Potassium Sulphur 

T1 1.41
j
 0.055

h
 0.89

h
 0.66

f
 

T2 1.85
ef
 0.103

def
 1.36

c-f
 0.77

c-f
 

T3 2.19
ab

 0.166
ab

 1.56
abc

 0.88
abc

 

T4 2.10
bc

 0.147
bc

 1.50
a-d

 0.85
a-d

 

T5 2.30
a
 0.185

a
 1.71

a
 0.96

a
 

T6 2.24
a
 0.173

ab
 1.62

ab
 0.91

ab
 

T7 2.01
cd

 0.126
cd

 1.48
a-d

 0.81
b-e

 

T8 1.93
de

 0.112
de

 1.42
b-e

 0.79
b-f

 

T9 1.78
fg

 0.093
efg

 1.28
d-g

 0.75
c-f

 

T10 1.69
gh

 0.085
efg

 1.21
efg

 0.73
def

 

T11 1.61
hi
 0.078

fg
 1.15

fg
 0.71

def
 

T12 1.55
i
 0.069

gh
 1.10

gh
 0.70

ef
 

Level of significance 0.01 0.01 0.01 0.01 

Figures in a column having same letter(s) do not differ significantly at 1% level of 

significance as per DMRT.    

Phosphorus content: The phosphorus content in onion bulb as improved by 

different combinations of N from urea, cowdung, and vermicompost showed a 

statistically significant variation (Table 3). With the twelve different treatments, 

the highest phosphorous concentration in bulb (0.185%) was recorded from 

treatment T5 (80 kg N/ha supplied from urea with 40 kg N/ha substituted by 

cowdung). Statistically identical performance was observed in treatment T6 (80 

kg N/ha supplied from urea with 40 kg N/ha substituted by vermicompost) and 
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treatment T3 (100 kg N/ha supplied from urea with 20 kg N/ha substituted by 

vermicompost), whereas the lowest phosphorous concentration (0.055%) was 

found in control (T1). Kumar et al. (2006) found that the phosphorus content of 

bulb was increased significantly over the control with the application of 150 kg 

N/ha. Coolong et al. (2004) stated that in onion bulbs N and P content was 

increased by N application. These results were in agreement with earlier reports 

on nutrient concentration and uptake was increased due to fertilization of crop 

(Nakashgir et al., 2000). 

Potassium content: It was observed from the study that the highest potassium 

content (1.71%) was recorded in treatment T5 (80 kg N/ha supplied from urea 

with 40 kg N/ha substituted by cowdung), which was closely followed (1.62%) 

by treatment T6 (Table 3). The potassium concentration of treatment T3 and T4 

were also statistically similar with the treatment T5. Control plots (T1) showed 

significantly the lowest potassium concentration (0.89%). It was observed that 

the combined application of N increased potassium content in onion bulb 

compared to other treatments. Yoldas et al. (2011) reported that the rise of K 

content in bulb depends on increasing cattle manure doses and it was maximum 

(4.09%) at 60 t/ha dose. But 20 and 40 t/ha doses of organic manure and mineral 

N, P, K application were in the same statistical group. 

Sulphur content: A statistically remarkable variation was observed regarding the 

sulphur concentration in bulbs of summer onion (Table 3). The highest sulphur 

concentration (0.96%) was observed in the treatment T5 (80 kg N/ha supplied 

from urea with 40 kg N/ha substituted by cowdung) which was statistically 

similar with treatment T6 (80 kg N/ha supplied from urea with 40 kg N/ha 

substituted by vermicompost) with a value of 0.91%. A positive response of 

onion towards N and sulphur in terms of yield and quality of bulbs was reported 

by Vachhani and Patel (1993). Moreover, sulphur is considered essential for 

building up of sulphur containing amino acids and also for a good vegetative 

growth and bulb development in onion (Anwar et al., 2001). In contrast, the 

lowest sulphur concentration (0.66%) was found in treatment T1 (control). This 

might be due to the fact that the combined effect of N from organic and inorganic 

sources played positive effect on sulphur accumulation in the bulb of summer 

onion up to a certain limit. These results are also in conformity with the findings 

of Singh et al. (1995) who found the combined effect of N and sulphur on N 

uptake to be synergistic. 

Nutrient concentrations in the onion leaves  

Nitrogen content: The effect of integrated use of N revealed that the treatment T5 

(80 kg N/ha supplied from urea with 40 kg N/ha substituted by cowdung) showed 

the highest N concentration (2.91%) in the leaf of summer onion (Table 4). 

Statistically identical performance was observed in the treatment T6 where 80 kg 
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N/ha supplied from urea with 40 kg N/ha substituted by vermicompost. The next 

highest N content was obtained in treatment T3 and T4. On the contrary, 

significantly lowest N concentration (2.15%) was recorded in the treatment T1 

where none of the fertilizers was applied. Probably, maximum N concentration in 

the leaf of summer onion was observed when organic N was applied with 

inorganic N up to a certain limit, after that sole application performed better. 

Similar results were found by Metwally and Khamis (1998). They reported that 

combination of organic and inorganic N resulted in greater values of apparent net 

N release than those obtained when each was applied singly.  

Table 4. Effect of integrated use of nitrogen on the nutrient concentrations in the 

leaf of summer onion.  

Treatments 
Nutrients (%) 

Nitrogen Phosphorus Potassium Sulphur 

T1 2.15
i
 0.053

k
 1.71

b
 0.63

f
 

T2 2.51
efg

 0.086
fg

 2.22
a
 0.76

c-f
 

T3 2.75
bc

 0.153
c
 2.38

a
 0.89

abc
 

T4 2.69
cd

 0.133
d
 2.34

a
 0.87

a-d
 

T5 2.91
a
 0.183

a
 2.45

a
 0.98

a
 

T6 2.83
ab

 0.166
b
 2.41

a
 0.94

ab
 

T7 2.61
de

 0.107
e
 2.31

a
 0.84

a-e
 

T8 2.55
ef
 0.093

f
 2.27

a
 0.79

b-f
 

T9 2.46
fgh

 0.080
gh

 2.19
a
 0.74

c-f
 

T10 2.41
gh

 0.073
hi
 2.15

a
 0.71

def
 

T11 2.40
gh

 0.067
ij
 2.11

a
 0.69

ef
 

T12 2.39
h
 0.060

jk
 2.05

ab
 0.68

ef
 

Level of significance 0.01 0.01 0.01 0.01 

Figures in a column having same letter(s) do not differ significantly at 1% level of 

significance as per DMRT. 

Hedge (1988) noticed that the N, Ca, and Mg concentrations in the leaf of 

onion was increased by the N fertilization. Kumar et al. (2006) also found that 

the application of 150 kg N/ha significantly increased the N content in the leaves 

of onion over the control. Boyhan et al. (2007) reported that leaf tissue N had a 

significant quadratic effect that ranged from 18.2 mg/g to 36.3 mg/g with N 

fertilizer rates of 0 to 336 kg/ha. They also found that leaf tissue N levels 

generally did not differ much over the range of N fertilizer except for the 0 kg/ha 

N treatment where N fertilizer with a rate of 84 kg/ha resulted in lowest leaf 

tissue N content which was 37% greater than the control or 0 kg/ha rate. 
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Phosphorus content: The phosphorus content of leaves of summer onion at 

harvest showed a statistically significant variation (Table 4). The highest 

phosphorous concentration in leaves (0.183%) was recorded in the treatment T5 

where 80 kg N/ha supplied from urea with 40 kg N/ha substituted by cowdung. 

Alternatively, the lowest phosphorous concentration (0.053%) was found in 

treatment T1 receiving no organic or inorganic fertilizers. The highest content of 

the nutrient in the plant might be due to application of most favourable rate of 

organic or inorganic fertilizers in treatment T5 which are in agreement with the 

previous findings of Jha et al. (2000). According to Kumar et al. (2006), 

significant rise in phosphorous concentration was recorded in the leaves of onion 

grown under 150 kg N/ha
 
application. 

Potassium content: The leaf of summer onion showed significant variations in 

respect of potassium concentration after harvest when N was applied from 

different organic and inorganic sources (urea, cowdung, and vermicompost) are 

presented in Table 4. Among the different treatments, application of 80 kg N/ha 

from urea with 40 kg N/ha substituted by cowdung (T5) showed the highest 

(2.45%) potassium concentration which was closely followed (2.41%) by 

treatment T6 (80 kg N/ha supplied from urea with 40 kg N/ha substituted by 

vermicompost). The next highest potassium concentration was achieved in T3 and 

T4 treatment. Control plot (T1) showed significantly lowest potassium 

concentration (1.71%).  It was observed that all the treatment combinations 

showed statistically similar values of potassium concentration except T1 and T12. 

Significant linear increase in potassium content of onion leaves with increasing N 

fertilizer was recorded that peaked with 140 kg/ha N fertilizer (Boyhan et al., 

2007). 

Sulphur content: Sulphur concentration in the leaves of summer onion after 

harvest also showed variable response to different doses of N fertilizer treatments 

(Table 4). The performances of the most of the treatments differ significantly 

from each other. The highest sulphur concentration in the leaves (0.98%) was 

observed in the treatment T5 (80 kg N/ha supplied from urea with 40 kg N/ha 

substituted by cowdung) which was statistically similar with treatment T6 (80 kg 

N/ha supplied from urea with 40 kg N/ha substituted by vermicompost) with a 

value of 0.94%. Treatment T3, T4, T6 also showed statistically identical 

performance. Conversely, the lowest sulphur concentration (0.63%) was found in 

treatment T1 where no fertilizer was applied. This might be due to the integrated 

effect of N from organic and inorganic sources played positive effect on sulphur 

concentration in the leaves of summer onion up to a certain limit (Rodrı´guez et 

al., 1999; Sharma et al., 2003). These findings were also in agreement with 

Boyhan et al. (2007) who recorded 0.37 to 0.7% sulphur content in onion leaves 

grown under different N fertilizer rates. 
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Fig. 1. Relationship between the weight and nutrient contents of summer onion 

(Allium cepa var. BARI Piaz-2) bulb. 

Almost a linear relationship between onion bulb weight and macro nutrient 

content was observed in the present experiment (Fig. 1). Highest N, P, K, and S 

contents of onion bulb were recorded in T5 which was clearly reflected by the 

highest bulb weight. A similar trend was observed in terms of nutrient contents 

and bulb weight in case of T6. From the ongoing discussion it may be inferred 

that the weight as well as yield of onion bulbs showed highest increase where 40 

kg/ha N was supplied from organic source viz., cowdung and vermicompost.  

Higher and lower rate of organic N application resulted in the onion crop to 

respond negatively in terms of above mentioned parameters. Synergistic effect on 

weight and protein content in the onion bulb by integrated application of N and P 

was reported by Kumar et al. (2006). In case of onion leaves, T5 where one third 

of recommended 120 kg N/ha supplied from cowdung showed highest leaf length 

as well major macronutrient contents (Fig. 2). This was followed by T6 with one 

third of total N supplied from vermicompost. These results were in conformity 

with Fujime et al. (2001) who reported similar findings for sewage sludge treated 

onion crops.  

 
Fig. 2. Relationship between the length and nutrient contents of summer onion 

(Allium cepa var. BARI Piaz-2) leaves. 
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Conclusion 

Integrated use of organic and inorganic N resulted in higher nutrient content in 

onion bulb and leaf, which ultimately reflected in maximizing growth parameters 

and bulb yield of onion. A package of 80 kg N from urea and 40 kg N from 

cowdung (at the rate of 8 t/ha) along with a blanket dose of 44 kg P, 100 kg K, 

and 32 kg S/ha appeared as the best suited combination and thus may be 

recommended for the cultivation of summer onion in the study and alike areas of 

the country.   
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