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Abstract This study was conducted to evaluate the effect
of plant spacing on onion seed quality, The experiments were
executed at the nursery of Horticulture Administration,
Ministry of Agriculture and Animal Resources and the
labouratory of the Agricultural Research Station , Northern
State, Sudan, in two successive seasons (2010 -2011and
2011-2012). In the nursery the bulbs of cultivar “Bafetaim
(s)” were planted on both sides of 70cm ridges at 2.5, 5, 10
and 12.5 cm within ridge spacing. The cultural practices
were followed as recommended till seed harvest. The
experimental units were in completely randomized block
design with four replications. After harvest the seeds were
tested directly for germination (germination percentage, rate
and uniformity) in petri dishes and emergence(emergence
percentage, rate and uniformity) in soil in plastic seeds were
again tested for germination after one and two years storage
in paper bags at room temperature. All seed tests
experiments were in completely randomized design with
three replications. The results showed that the widest spacing
had positive effects on germination and emergence
percentage and rate. The closest spacing had positive effects
on germination and emergence uniformity as well as ageing
or deterioration rate. It could be concluded that closer plant
spacing has no significant effect on onion seed quality
moreover, it may reduce ageing rate during storage under
normal storage conditions. However, the closest within row
spacing (2.5 and 5cm) might be tedious and labourious
compared to medium ones (10 cm). So medium within row
spacing (10 cm) could be recommended for high onion seed
yield (data not shown) and quality in the Northern State,
Sudan and areas of similar environmental conditions.
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1. Introduction
Onion (Allium cepa L.) which belongs to the family
Alliaceae is one of the most important vegetables. It contains

some important vitamins (A, B and B2) and minerals (Ca, P,
Fe, Cu and Zn) in addition to some soluble sugars and
nicotinic acid. It is grown from either seeds, transplants or
sets, for both green and dry bulbs [1]. The leading onion
producer countries are China, India, USA and Turkey [2]. In
Sudan onion is the most widely grown vegetable (between
latitudes 3° and 23° North). With an average area of 84000
ha it constitutes about 33% of the total area under vegetable
production (Fedral Ministry of Agriculture and Forestry,
Khartoum, Sudan, 2008)
One of the major onion production problems is lack of
high quality seeds and improper agronomic practices used by
farmers. The main seed supply is from unreliable sources,
where after number of market picks the late fruits or part of
the crop is kept for seeds. Such seeds are usually of low
quality (viability, vigor and genetic purity). However, they
are kept for the next season and the surplus is sold to
neighbour farmers [3]. Brewster [2] reported that optimum
plant spacing and high quality seeds were considered
important for optimum plant growth and high yield and
quality. Plant and raw spacing are considered important to
the optimum plant population which may be reflected in
optimum yield and quality as shown by many researches.
Levy et al. [4 ] found that under arid conditions large mother
bulbs and high plant density (60 cm inter-row and 10 cm
intra-row spacing) gave the best results. Singh, et al. [5 ]
studied six plant spacing (30 × 30, 30 × 45, 30 × 60, 45 × 45,
45 × 60 and 60 × 60 cm. They found that the highest planting
density (30 × 30 cm) gave a significantly higher seed yield
per unit area compared to other spacing but the lowest seed
yields per umbel and per plant and 1000 seed weight.
References [6-9,] reported no significant effects of plant
spacing on onion seed quality. (1000 seed weight and
germination percentage and rate), Similar results were also
obtained by [10,11] on grain legumes. References [12,-,14]
reported that wider spacing had significant positive effects
on 1000 seed weight but not the germination percentage of
cotton and onion seeds, respectively. They recommended
medium plant spacing for high seed yield and quality.
References [15,,16] found no significant effect of bulb size
and planting density on seed quality.
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Factors affecting seed quality before harvest may have
further impact. For example they might increase seed
deterioration rate during storage. In general, longer seed
storage life is obtained if seeds are kept dry and at low
temperatures [17,18]. Many vegetable seeds will maintain
germination rates of at least 50% for ten or more years.
However, the relative longevity of onion seeds under cool
and dry conditions is 1-2 years [17,19]. Seed germination
and vigour are the main seed physiological quality attributes
affected during seed deterioration.
This work was carried out to study how far the higher seed
yields per unit area obtained at close within row spacing are
also of high quality after harvest and storage.

2. Materials and Methods
This study was conducted in the nursery of Ministry of
Agriculture and Animal Resources, Dongla, Northern State,
Sudan, during two winter seasons(2010/2011 and
2011/2012). The soil is clay loamy of 7.6 pH and 2.5 dS/m
electric conductivity (Ec.).The maximum and minimum
temperature was 37°C and 18.8°C, respectively. Seed bulbs
of onion cultivar “Bafetaim” were obtained from Dongla
Research Station, Northern State, Sudan. The bulbs of
almost the same size (45-50mm) were planted manually on
both sides of 70cm ridges at 2.5, 5, 10 and 12.5 cm within
row spacing, in December 2010 and November 2011. The
experimental units were in completely randomized block
design with four replications. They were irrigated at 7 days
interval and the other cultural practices (fertilizer application,
weeding and pest control) were done as recommended. Seed
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samples were drawn from seeds obtained at each within row
spacing and tested for germination (germination percentage,
rate and uniformity) on filter paper in petri dishes and for
emergence (emergence percentage, rate and uniformity) in
loamy soil in plastic bags, directly after harvest in each
season and for germination ( germination percentage, rate
and uniformity) after one and two years storage at the seed
laboratory of Dongla Agricultural Research Station,
Northern State, Sudan. They were stored in paper bags at
room temperature. In both tests 50 seeds were used in each
experimental unit and according to [20]. They were in
completely randomized design with three replications. The
data were analyzed using soft ware package MSTATC and
the means were separated using LSD method at p≤ 0.05 [21].

3. Results and Discussion:
As in Table1, increasing of plant spacing increased 1000
seed weight, germination percentage and uniformity but
delayed germination rate in both seasons, especially at the
widest spacing (12.5cm) compared to the narrowest one
(2.5cm). However, no significant effects were recorded. The
same effect was noticed on seed emergence (Table2), where
increased plant spacing increased emergence percentage and
uniformity and decreased emergence rate in both seasons.
However, no significant differences were noticed. Similarly
[12,-,14] reported that wider spacing had significant positive
effects on 1000 seed weight but not the germination
percentage of cotton and onion seeds, respectively. They
recommended medium plant spacing for high seed yield and
quality.

Table1. Effect of plant spacing on seed quality (germination (G.) percentage, rate and uniformity) of onion. (Winter 2010/2011 and 2011/2012)
Plant
spacing
(cm)
2.5

1000 seed
weight(g)
3.5a

Season 2010 -2011
G .rate
G.(%)
(day)
91.2a
4.9b

G. uniformity
(seeds/day)
8.1c

1000 seed
weight(g)
3.5c

Season 2011 -2012
G. rate
G. (%)
(day)
92.0b
5,0b

G. uniformity
(seeds/day)
8.6b

5

3.6a

93.5a

5.7ab

8.9c

3.6bc

97.3a

5.5ab

9.1ab

10

3.7a

96.0a

5.6ab

9.3ab

4.1ab

98.0a

6.0ab

9.2ab

12.5
LSD at
p≤0.05

4.2a

97.7a

6.0a

10.0a

4.2a

98.5a

6.4a

10.5a

1.2

6.3

1.0

0.9

0.6

2.6

1.1

1.5

Means having similar letters were not significantly different using LSD at p ≤ 0.05.
Table2. Effect of plant Spacing on seed Quality (Emergence (E.) percentage, rate and uniformity) of onion.(Winter 2010/2011 and 2011/2012).
Plant

Season 2010 – 2011

Season 2011 – 2012

spacing
(cm)

E. percentage
(%)

E. rate
(days)

E. uniformity
(seed/day)

E. percentage
(%)

E.
rate
(days)

E.
uniformity
(seed/day}

2.5

91.3a

7.4a

7.2b

94.7a

7.4a

6.3a

5

93.5a

7.1a

7.47b

95.5a

7.7a

7.0a

10

96.0a

9.2a

8.0ab

96.0a

8.2a

6.7a

12.5

97.8a

8.2a

8.7a

98.2a

8.3a

6.9a

LSD
p≤0.05

6.3

2.2

1.2

4.0

1.3

0.7

Means having similar letters were not significantly different using LSD at p ≤ 0.05.
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Table3. Effect of plant spacing on onion seed quality (germination (G.) percentage, rate and uniformity) after one and two years storage
Plant
spacing
(cm)
2.5
5.0
10.0
12,5
LSD
p≤0,05

G. percentage
( %)

After one year storage
G.
rate(day)

G. uniformity
(seed/day)

G. percentage
(%)

After two years storage
G.
G.
rate (day)
uniformity (seed/day)

83.5a

3.5a

3.7a

74.0a

3.4a

3.4a

76.3ab

3.9a

3.7a

67.5ab

3.6a

3.4a

74.4b

3.6a

3.4a

64.5ab

3.7a

3.2a

69.5b

3.5a

3.6a

58.6b

3.5a

2.7a

7.5

0.6

0.6

12.7

0.6

0.9

Means having similar letters were not significantly different using LSD at p ≤ 0.05

After one or two year storage no significant differences
(Table3) among the different plant spacing were noticed on
seed quality (germination percentage, rate and uniformity).
However, seeds produced at the closet spacing (2.5cm) were
less affected by storage compared to those obtained at the
widest spacing (12.5cm). It was clear that increased seed
weight at wider plant spacing due to low competition for
nutrients between plants as stated by many researchers [6,7,9]
had no significant effect on onion seed quality. However, it
has positive effects on seed germination percentage and
uniformity but reduced germination rate, which could be
attributed to the abundant food reserve ( low within row
competition) and moisture for active growth of the embryo
on the short run (directly after harvest or short storage period)
as stated by [1314]. On the long run (long storage period) the
reverse would take place due to high moisture and high
temperature resulted from excessive biological processes e.g.
respiration. Seeds retain their quality for longer periods if
they are stored at relatively low moisture content and low
relative humidity ([17,19]. At high storage temperatures and
high relative humidity in addition to high food reserve (high
seed weight) onion seeds lose viability quicker than many
vegetable seeds and this can be a serious problem in local
seed production in tropical areas [22].
Similar results were also obtained by [10,11,] on grain
legumes and [23,8]) on onion.
It could be concluded that closer plant spacing has no
significant effect on onion seed quality moreover, it may
reduce ageing rate during storage under normal storage
conditions. However the closest within row spacing (2.5 and
5 cm) may be tedious and labour consuming compared to
medium one (10 cm). So medium within row spacing (10 cm)
could be recommended for high yield and quality onion
seeds in the Northern State, Sudan and areas of similar
environmental conditions.
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