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AbstrAct
Studies were conducted at the department of Agronomy of the University for development 
Studies in Nyankpala, ghana, from July to october 2011 and repeated in the same period in 
2012 to determine the response of onion to depth of planting and fertilizer application. onion 
bulbs of average fresh weight of 24 g were planted 0, 2, 4 and 6 cm deep from soil surface, and 
NPK (15:15:15) fertilizer at the rate of 0, 85, 170 and 255 kg ha-1 was applied at the time of 
planting and 2 weeks after planting. the treatment combinations were replicated four times in 
randomized complete block (rCb) design. the results indicated that planting 4 cm deep, and 
applying NPK fertilizer at the rate of 85 kg ha-1 produced the highest bulb size and fresh weight 
at harvest. bulbs planted 2 cm deep, which received no fertilizer application, produced the high-
est number of bulbs at harvest, whilst those planted at the depth of 6 cm and fertilized with 170 
kg ha-1 of NPK gave the least number of bulbs. Leaf production was highest when bulbs were 
planted 2 cm deep, and no NPK fertilizer application. tiller production was also highest when 
bulbs were planted 4 cm deep and no NPK fertilizer application. In onion production, therefore, 
whilst NPK fertilizer may not be required for vegetative growth, it is important to apply the 
fertilizer to enhance bulb production. onion growers in the study area should plant onion bulbs 
on Nyankpala soil series 4 cm deep, and apply NPK fertilizer at the rate of 85 kg ha-1 to the soil 
for good bulb yield.

Original scientific paper. Received 03 Apr 14; revised 16 Sept 14.

Introduction
onion (Allium cepa L.) was introduced into 
Ghana from Burkina Faso around 1930 and 
cultivated first at Bugri near Bawku (Sinna-
durai, 1992). onion planted from the bulb 
generally matures 3 - 4 weeks earlier and 
yield higher than seeded onion (ware et al., 
1992). onion is used in soups and for sea-
soning other foods. Tindall (1983) indicated 
that onion leaves are used in salads, whilst 

some have been selected for their dry matter 
yield and suitability for dehydration in some 
tropical areas. Purseglove (1988) indicated 
that onion, among other fresh vegetables, 
has a relatively high food value, interme-
diate in protein content but rich in calcium 
and riboflavin. Harvested mature onion con-
tains 86 per cent water, 1.4 per cent protein 
and 0.2 per cent fat, and carbohydrates are 
principally in the form of sugar. Yayock et 
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al. (1988) reported that the crop has a place 
in traditional medicine. onion is useful in 
treating fever, catarrh, dropsy and chronic 
bronchitis (rai & Yadav, 2005). In ghana, 
commercial onion production occurs in the 
Northern and Upper regions particularly 
around bawku east, bawku west and in 
bolgatanga. Production on small scale also 
occurs around urban and peri-urban areas. 
Soil infertility in onion growing areas in 
ghana has become a problem in Northern 
ghana, and growers are seriously concerned 
about declining yield per unit area of pro-
duction. Few farmers, in trying to improve 
upon the nutrient status of the soil, rely on 
chemical fertilizers. Yields of about 15-25 t 
ha-1 of the crop are obtained in the Upper 
regions of ghana as compared to the yield 
level of about 60-80 t ha-1 (local cultivars) 
or 100 t ha-1 (exotic varieties) in Niger (Nor-
man, 1992). ghana imports onion from 
other neighbouring countries because of the 
existing low productivity of the crop in the 
country.

It has been established that onion re-
sponds well to the application of organic 
and inorganic fertilizers (tweneboah, 2000). 
Nitrogen deficiency causes a reduction not 
only in bulb sizes but also in marketable 
yield. Phosphorus deficiency may also result 
in stunted growth, and plants tend to have 
small root systems. Such plants are less ef-
ficient in accessing soil for uptake of nutri-
ents. It has been established that onion takes 
up potassium in quantities nearly equivalent 
to nitrogen (Pire et al. 2001). According to 
brewster (1994), potassium requirement of 
onion increases with yield and its functions 
are linked to photosynthesis. In onion, po-
tassium deficiency results in stunted growth, 
susceptibility to diseases and reduced yield. 

onions produce good yield when 60-120 kg 
ha-1 of nitrogen, 60-70 kg ha-1 of phosphoric 
acid and 110-135 kg ha-1 of potash are ap-
plied to the soil. 

In plant production, depth of planting is 
another important factor to be considered in 
order to obtain good yield. Poor establish-
ment occurs when the planting depth is too 
deep (Markley, 1950). Chapman & Car-
tar (1976) stated that emergence decreases 
markedly if plants are sown deeper than 5 
cm. According to Upfold & olechowski 
(1994), deep planting exposes plants to 
greater risk of damage by soil-borne path-
ogens than shallow planting. However, in 
geophytic crops, plants must be planted 8 
-10 cm deep (rattan, 1995). the need to de-
termine the optimum fertilizer requirement 
and the depth of planting onion bulb has 
been felt over the years, because available 
literature in this area of study indicates that 
not much work has been done in the study 
area. Planting onion bulbs at the right depth 
and applying fertilizer at optimum rate will 
result in increases in yield of the crop. the 
study was, therefore, conducted to investi-
gate the response of onion to planting depth, 
and the rate of NPK fertilizer application in 
the guinea savanna zone of ghana. 

Materials and methods
Site description
the study was conducted at the research 
farm of the Agronomy department of the 
University for development Studies in 
Nyankpala, ghana from July to october 
2011, and repeated on a different field but 
within the same community and geographi-
cal location from July to october 2012. the 
area lies within the interior guinea  savanna  
of  Ghana  which  falls  on  latitude 9˚ 25` 
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141``, longitude 0˚ 58` 142`` and at an alti-
tude of 183  m  above  sea  level (Lawson et 
al., 2008). the relative humidity of the area 
greatly increases during the rainy season to 
a maximum monthly value of 87 per cent 
in September and minimum monthly value 
of 44 per cent in January. the climatic con-
ditions which prevailed within the period 
of study are shown in table 1. the  area  
is  characterised with  natural  vegetation  
dominated  by  grasses  with few  shrubs.  
the  area  has  an  average  minimum tem-
perate  of  25 ˚C  and  maximum  average 
temperature  of  35 ˚C  with  total  annual  
rainfall of about 1022 mm (Lawson et al., 
2013). The soil was derived from Voltaian 
sandstone and classified as Nyankpala series 
(Plinthic Acrisol; FAO, 1988). Soil physical 
and chemical properties of the experimental 
sites for the 2 years were not significantly 
different, and the mean values for the 2 
years are summed up in table 2.

table 1

Meteorological Data for the experimental Area During the 
Study period.

 Total monthly  Rainy Mean monthly Mean
Yr rainfall (mm)    days max. temp. monthly  min.
   (°C) temp. (°C)

2011
Jul 145.7 8 34.4 25.6
Aug 254.8 14 33.6 26.4
Sep 210.1 14 32.5 24.3
Oct 102.4 8 34.2 25.5

2012    
Jul 198.8 13 33.8 25.2
Aug 77.0 6 35.3 26.7
Sep 209.1 13 32.2 24.6
Oct 151.3 13 34.4 25.4

Source: CSIr – SArI, Nyankpala Station.

Land preparation, pre-planting treatment 
and planting of bulbs

Stumps and old pegs as well as fresh 
grasses were removed using hand fork. de-
composed plant parts were mixed into the 
soil to serve as organic matter before raising 
the beds. About one-third of the top of each 
bulb was cut before placing them in well de-
composed sawdust. This was kept for 3 days 
to allow pre-sprouting of the bulbs to oc-
cur before planting. the experimental area 
of 10.2 m × 3.9 m was measured out after 
ploughing and harrowing. the beds were 
raised at 0.30 m high and 0.3 m × 0.75 m us-
ing hoe, tape measure, pegs and garden line. 
In all, four replications were considered, and 
each had a dimension of 8.19 m2. the area 
per plot was 0.225 m2 and the spacing be-
tween blocks and plots were 0.6 m and 0.3 
m, respectively. NPK fertilizer (15:15:15) at 
the rates of 85, 170 and 255 kg ha-1 were ap-
plied at planting using the banding method 
of fertilizer application. Plots that received 
no fertilizer application (0 kg ha-1) were con-
sidered as control. the fertilizer application 
was repeated 2 weeks after planting. the 
onion bulbs (average fresh weight of 24 g) 
were planted 2, 4 and 6 cm deep from the 

table 2

Some physical and Chemical properties of the Soil at the 
experimental Site

Soil property Value

Sand (%) 51.10
Silt (%) 43.60
Clay (%) 5.30
pH 5.06
organic carbon (%) 0.81
Available nitrogen (%) 0.13
Available phosphorus (mg kg-1) 2.91
Potassium (mg kg-1) 8.90
CeC (cmol kg-1) 2.88
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soil surface but some were also placed on 
soil surface (0 cm) to serve as control. the 
levels of the two factors were combined and 
replicated in randomized complete block de-
sign. 

Data collection and statistical analysis
data were collected on the following pa-

rameters: plant height (measured from the 
base of the plant to the tip of the tallest leaf), 
leaf length (measured from the base to the tip 
of the tagged leaves) and number of leaves. 
At harvest, number of tillers (sprouts) per 
plant, number of bulbs per plant, bulb size 
(bulb diameter for the widest point from one 
side to the other) and bulb fresh weight were 
also recorded. data collected were subject-
ed to analysis of variance (ANOVA) using 
genstat (discovery edition) statistical soft-
ware and LSD at five per cent was used to 
separate the treatment means. 

results
the interactions between seasons (2 years) 
and any of the factors considered in the 
study for the various parameters measured 
were not significant. 

Leaf number
Table 3 shows the number of leaves re-

corded. Leaf number significantly differed 
among levels of NPK fertilizer application 
and planting depth. Significant interactions 
between the two factors were also observed. 
Leaf number generally decreased with in-
creases in rates of fertilizer application. Leaf 
number also increased from a planting depth 
of 0 to 2 cm, but decreased later from the 
planting depth of 2 to 6 cm. bulbs planted 2 
cm deep, which received no NPK fertilizer 

application produced the highest number of 
leaves (Tables 3ab), whilst those planted 4 
cm deep but fertilized with 255 kg ha-1 of 
NPK recorded the least number of leaves 
(Tables 3ab).

 
plant height

Plant height (tables 4ab) did not vary sig-
nificantly among the levels of planting depth 
and fertilizer application, and no significant 
interactions were also observed. 

Leaf length
Like plant height, leaf length did not sig-

nificantly differ among the levels of the two 
factors considered (tables 5ab).

Tiller (sprout) and bulb numbers 
Tiller and bulb number varied signifi-

cantly among planting depths and levels of 
NPK fertilizer application. Significant NPK 
× planting depth interactions were also ob-
served. In general, as the rate of application 
of NPK fertilizer increased, tiller and bulb 
numbers significantly decreased (Tables 
6ab). Plants planted 2 cm deep recorded 
significantly higher values of tiller and bulb 
numbers than those placed on the soil sur-
face (0cm). bulbs planted 4 cm deep which 
were not fertilized with NPK produced the 
highest number of tillers, whilst bulbs placed 
on the soil surface but fertilized with 255 kg 
ha-1 recorded the least tiller number (table 
6a). Similarly, bulbs which were planted 2 
cm deep but received no fertilizer applica-
tion produced the highest number of bulbs 
whilst those planted 6 cm deep and fertilized 
with 170 kg ha-1 of NPK produced the least 
number of bulbs at harvest (table 6b).
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Bulb size, cluster weight and fresh weight at 
harvest

table 7 shows values for bulb size, clus-
ter weight and fresh weight at harvest which 
differed significantly among planting depths 
and fertilizer applications. Significant in-
teractions were also observed (tables 7ab). 
Bulb size was significantly higher following 
the application of 85 kg ha-1 of NPK as com-
pared to the control (0 kg ha-1). Fertilizer 
application beyond the 85 kg ha-1 of NPK 
resulted in a decrease in bulb size. Simi-
larly, increasing planting depth from 0 to 
2 cm significantly increased bulb sizes. In 

general, beyond 2 cm, the deeper the depth 
of planting, the smaller the bulb size at har-
vest. the highest bulb size was recorded by 
plants planted 2 cm deep which received 85 
kg ha-1 of NPK; but bulbs planted 4 cm deep 
that received 255 kg ha-1 of NPK gave the 
lowest bulb size at harvest (table 7a). 

Cluster weight of bulbs, that is, the total 
weight of the bulbs from one stand before 
separation into individual bulbs, increased 
significantly from 0 to 85 kg ha-1 of NPK 
application in all planting depths. From 85 
to 255 kg ha-1 of NPK application, cluster 
weight of bulbs decreased (table 7b). Clus-

table 3

effects of planting Depth and NpK fertilizer Application on Leaf Number of Onion:
   
(a) at 6 weeks after planting

   Depth of planting (cm)
 
Levels of 
NpK (kg ha-1) 0 2 4 6 Mean
 
0 22.60 23.05 19.60 17.10 20.59
85 19.40 18.15 16.05 15.10 17.18
170 14.15 17.10 14.80 15.45 15.38
255 12.70 15.80 11.75 16.98 14.31

Mean 17.21 18.53 15.55 16.16 

CV (%) = 18.7; LSD (0.05): NPK = 1.42; planting depth = 1.25; NPK × planting depth = 1.48

(b) at 8 weeks after planting

   Depth of planting (cm)
 
Levels of 
NpK (kg ha-1) 0 2 4 6 Mean
 
0 20.00 20.15 16.80 14.90 17.96
85 16.80 15.50 13.90 12.55 14.69
170 11.35 13.65 11.70 13.25 12.49
255 9.55 12.15 8.40 14.55 11.16

Mean 14.43 15.36 12.70 13.81

CV(%) = 21.5; LSd = 0.05; NPK = 1.12; Planting depth = 0.87; NPK × Planting depth = 1.31.
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ter weight of bulbs increased from 0 to 2 or 
4 cm deep, but decreased significantly as 
the planting depth increased to 6 cm. Plants 
planted 4 cm deep and fertilized with 85 kg  
of NPK per hectare produced the highest 
cluster weight, whilst those from the same 
planting depth which received 255 kg ha-1 
recorded the lowest cluster weight at har-
vest. 

Like bulb cluster weight, the highest value 
of bulb fresh weight at harvest was recorded 
by plants planted 4 cm deep that were fer-
tilized with 85 kg ha-1 of NPK, whilst the 
lowest bulb fresh weight was recorded when 

table 4

effects of planting Depth and NpK fertilizer Application on plant Height (cm) of Onion

(a) at 6 weeks after planting 

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean 

0 36.78 36.81 37.23 37.13 36.99
85 36.98 36.99 37.09 37.06 37.0
170 36.83 36.88 37.02 37.01 36.93
255 37.01 36.83 36.87 36.85 36.89

Mean 36.90 36.88 37.05 37.01 

CV (%) = 0.40; LSd = 0.05; NPK = 0.21; Planting depth = 0.20; NPK × Planting depth = 1.23

(b) at 8 weeks after planting 

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean 

0 38.34 38.40 38.73 38.98 38.61
85 38.49 38.52 38.61 38.61 38.56
170 38.51 38.38 38.52 38.73 38.53
255 38.55 38.39 38.46 38.42 38.45

Mean 38.47 38.42 38.58 38.68 

CV (%) = 21.5; LSD (0.05): NPK = 0.20; planting depth = 0.21; NPK × planting depth = 1.21

plants were planted 6 cm deep and fertilized 
with 255 kg ha-1 (table 7c).

Discussion
Leaf production decreased with increases in 
planting  depth. this observation is in ac-
cordance with the earlier finding of Galil 
(1961) that bulbs, like many other geo-
phytes, struggle in their natural habitat to 
maintain their required depth in the soil, 
and by so doing, a number of their char-
acteristics are affected. An earlier study on 
ornamental geophytes (Addai et al., 2011) 
revealed that when bulbs are planted in the 
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soil, they generally expend most of their re-
served carbohydrates to pushing their shoots 
upwards so as to emerge from the soil. bulbs 
depend on their reserved carbohydrates for 
growth and development during the initial 
stages of their growth (Miller, 1992; Theron 
& Jacobs, 1996).  Also, deep planted bulbs 
expend more of the reserves stored in their 
bulbs scales than shallow planted bulbs dur-
ing sprouting (Addai & Scott, 2011). 

It is expected that in the study, the number 
of leaves produced decreased with increases 
in depth of planting. the study, however, 
revealed that from 6 to 8 weeks after plant-

ing, the number of leaves decreased. the de-
cline in number of leaves during this period 
of growth may be attributed to the onset of 
bulbing which normally occurs between 7 
and 11 weeks after planting (Ibrahim, 2010). 
the time of bulbing is the most critical stage 
in the life of onion, and during this time, the 
crop attains maximum leaf production and 
plant height. rey et al. (1974) reported that 
at the start of bulbing, some onion leaves 
desiccate and the production of new leaves 
almost ceases. results of the study indicated 
that, bulbs planted 2 cm deep which received 
no NPK fertilizer application produced the 

table 5

effects of planting Depth and NpK fertilizer Application on Leaf Length (cm) of Onion:
  
(a) at 6 weeks after planting 

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean 

0 30.12 30.24 30.13 30.30 30.20
85 30.13 30.21 30.17 30.19 30.17
170 30.13 30.21 29.99 30.24 30.14
255 30.16 30.19 30.14 30.07 30.14

Mean 30.13 30.21 30.10 30.20 

CV (%) = 18.7; LSd = 0.05; NPK = 0.11; Planting depth = 0.09; NPK × Planting depth = 0.20

(b) at 8 weeks after planting

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean
 
0 30.70 30.98 30.82 30.99 30.87
85 30.77 30.98 30.96 30.94 30.91
170 30.87 30.82 30.87 30.94 30.87
255 30.88 30.86 30.88 30.90 30.88

Mean 30.80 30.91 30.88 30.94 

CV (%) = 21.5; LSd = 0.05; NPK = 0.12; Planting depth = 0.10; NPK × Planting depth = 0.21
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table 6

effects of planting Depth and NpK fertilizer Application on Average Tiller and Bulb Number of Onion

(a)  Tiller number

   Depth of planting (cm)
 
Levels of 
NpK (kg ha-1) 0 2 4 6 Mean 

0 5.03 5.80 6.45 5.55 5.71
85 5.04 5.95 5.30 4.75 5.26
170 4.30 5.55 4.70 5.00 4.88
255 3.70 4.70 4.05 5.55 4.50

Mean 4.52 5.50 5.12 5.21 

LSd = 0.05; NPK = 0.60; Planting depth = 0.41; NPK × Planting depth = 1.50
 
(a) Bulb number

   Depth of planting (cm)
 
Levels of 
NpK (kg ha-1) 0 2 4 6 Mean 

0 5.70 6.30 5.05 4.10 5.28
85 4.85 5.00 4.65 4.15 4.66
170 3.83 3.90 3.60 2.90 3.55
255 3.65 4.68 3.15 4.00 3.87

Mean 4.51 4.97 4.11 3.78 

LSd = 0.05; NPK = 0.44; Planting depth = 0.36; NPK × Planting depth = 1.41

highest number of leaves, followed by those 
from the same planting regime that were fer-
tilized with 85 kg ha-1 of NPK. However, the 
application of 255 kg ha-1 of NPK seemed to 
have enhanced leaf production when bulbs 
were planted 6 cm deep. the observation 
made here probably suggests that, good veg-
etative growth in onion is enhanced when 
little or no fertilizer application is made, and 
also when bulbs are planted shallow (2 cm). 

In the study, tiller numbers decreased 
with increasing planting depth above 2 cm. 
Since each tiller is capable of producing one 
or more bulbs, the number of bulbs observed 

had a similar pattern as the number of till-
ers produced. bulb size, fresh weight and 
cluster weight at harvest increased from 0 
to 85 kg ha-1 of NPK application. this im-
plies that adding NPK fertilizer to the soil 
resulted in higher bulb yield at harvest. In 
bulbs, the developing plants cannot pho-
tosynthesize because they lack mature and 
true photosynthetic leaves. during sprout-
ing and the time of initial growth stages 
of bulbs, reserved carbohydrates stored in 
the scales decreased, because the develop-
ing plant make use of these nutrients as a 
source of energy to sprout and grow (theron 
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table 7

effects of planting Depth and NpK fertilizer Application on Bulb Size (cm), bulb Cluster weight (g) and Bulb fresh weight 
(g) of Onion at Harvest

(a) Bulb size (cm)

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean
 
0 2.52 2.73 2.49 2.63 2.59
85 2.61 3.88 3.67 3.47 3.40
170 1.91 2.12 1.97 1.92 1.98
255 1.85 1.68 1.52 1.56 1.65

Mean 2.22 2.60 2.41 2.39 

LSd = 0.05; NPK = 0.18; Planting depth = 0.23; NPK × Planting depth = 0.36 

(b) Bulb cluster weight (g)

   Depth of planting (cm) 

Levels of 
NpK (kg ha-1) 0 2 4 6 Mean
 
0 35.29 41.89 39.78 34.85 38.35
85 42.78 44.30 58.05 36.72 45.46
170 18.58 15.96 14.27 14.55 15.84
255 14.31 14.23 9.91 10.65 12.27

Mean 27.74 29.09 30.50 24.19 

LSd = 0.05; NPK = 5.22; Planting depth = 2.31; NPK × Planting depth = 5.62 

(c) Bulb average fresh weight (g)

                          Depth of planting (cm)

Levels of       
NpK (kg ha-1) 0 2 4 6 Mean

0 5.55 7.70 7.63 7.96 7.21
85 9.30 10.2 13.97 10.23 10.92
170 4.71 3.38 3.87 4.44 4.10
255 2.68 3.93 2.90 2.48 2.99

Mean 5.56 6.30 7.09 6.27  

LSd = 0.05; NPK = 0.58; Planting depth = 0.69; NPK × Planting depth = 1.98
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& Jacobs, 1996). Soils at the experimental 
sites were predominantly sandy with little 
organic matter content and available nutri-
ents (table 2). Adding NPK to the soil re-
plenished soil with plant nutrients, and this 
resulted in better bulb yield as compared to 
the unfertilized soil (0 kg ha-1). Nasreen et al 
(2007) found that the application of 120 kg 
ha-1 of nitrogen significantly increased the 
yield of bulbs in their study. 

Nagaraju et al. (2000) also reported that 
the application of P and K improved both the 
number and size of bulbs at harvest. Nitro-
gen is utilized in enzyme formation which 
play a major role in many metabolic proc-
esses of plants. Phosphorus helps in root de-
velopment and its deficiency in soil results 
in reduction in plant growth (McPharlin & 
robertson, 1999), whilst K is known to in-
fluence yield and photosynthetic processes 
of plants (Marschner, 1995). 

the observed increases in bulb yield of 
the treated plants (85 kg ha-1) in the study as 
compared to the untreated plants (0 kg ha-1) 
were due to the roles played by the nutrient 
elements (NPK), and possibly the relatively 
good weather conditions (table 1) that pre-
vailed during the experimental period. drost 
et al. (2002) confirmed that the application 
of nutrients influenced the yield of bulbs. In 
the study, there were no increases in bulb 
yield beyond the 85 kg ha-1 of NPK, and as 
the application of NPK exceeded 85 kg ha-1, 
bulb cluster weight, fresh weight and sizes 
decreased. Also, the deeper the depth of 
planting, the lower the bulb cluster weight, 
fresh weight and sizes of bulbs at harvest. 
These observations confirm the earlier find-
ing of galil (1961), that deep planted bulbs 
use more of their reserved metabolites dur-
ing sprouting and a number of their charac-

teristics are affected. the results obtained 
from the study suggested that, in the study 
area, onion does not require fertilizer appli-
cation at a rate more than 85 kg ha-1 of NPK. 
this agrees with the observation made by 
rahn et al (1996) that too much of NPK in 
soil reduces the growth and yield of bulbs. 
batal et al (1994) also observed that exces-
sive application of NPK causes bulb decay 
leading to reductions in yield and quality of 
marketable bulbs. 

conclusion
the application of 85 kg ha-1 of NPK to bulbs 
planted 4 cm deep produced the highest bulb 
size or fresh weight at harvest. However, 
planting 2 cm deep and applying no fertiliz-
er gave the highest bulb yield. Leaf produc-
tion was highest when bulbs were planted 2 
cm deep and no NPK fertilizer application. 
tiller production was also highest when 
bulbs were planted 4 cm deep and no NPK 
fertilizer application. whilst NPK fertilizer 
may not be required for vegetative growth, 
the application of the fertilizer, especially at 
85 kg ha-1, enhances bulb production. Plant-
ing onion 4 cm deep and applying NPK 
fertilizer at the rate of 85 kg ha-1 to the soil 
is recommended for good bulb yield in the 
study area. 
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