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ONION BULBS PRODUCTION GROWN BY SETS 1. EFFECT OF PLANT
DENSITY AND SET-SIZE
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ABSTRACT

This study was conducted during the seasons of 2011/2012 and 2012/2013 at the Experimental
Farm of Shandweel station to investigate the effect of plant density (100, 80, 60 and 40 plants/m?) and
set-size (10-15, 15-20 and 20-25 mm) on onion (4Hium cepa L.) yield and some bulb characteristics of
onion produced from sets under Sohag Governorate conditions. Results revealed that, total single
bulbs and marketable yield were significantly increased at the density of 100 plants/m®, while culls
yield, doubling and average bulb weight decreased, also bolters reduced with plant density of 40
plants/m’. Total marketable yields, average bulb weight and emergence were significantly increased
by using large sets (20-25 mm). In the meantime, single bulbs were increased, while culls yield,
doubling and bolters reduced by small sets (10-15 mm}). Culls yield, bolters and bulb weight were

significantly decreased by the interaction (100 plants/m’ x small sets 10-15 mm).
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INTRODUCTION

Onion (Allium cepa 1.) is one of the
important crops in Egypt, not only for local
consumption but also for export. Upper Egypt is
the main producer of Egyptian onion for export.

Brewster (1994) described sets as small
onion bulbs, ranged from 2 g to 3g fresh weight.
They are produced by growing a crop from
direct seed sown at a high population density of
1000 to 2000 plants per m”. Sets less than 25
mm in diameter are planted to develop into
larger bulbs. Owing to their size, sets produce a
more robust plant at emergence as compared to
seeds. This allows them to be grown successfully
in less favourable growing conditions where the
use of transplant and direct sowing are limited.
Sets have a shorter growing season than plants
from seeds and this vantage is often exploited
when early season production is required. In fact
it is possible to advance the crop three weeks
when sets are used to raise a crop as compared
to direct sowing.

Jones and Mann (1963) elaborated that
choice of cultivar is very important in growing

* Corresponding author: Tel. : +201229001595
E-mail address: hamam{@yahoo.com

of onion from set. It must be rapid growing,
early maturing and attractive.

Yamaguchi (1980) reported that ideal size of
set should be 1.5-2.0 cm in diameter. Bulb
greater than 2.5cm in diameter became vernalized
at low temperature and prone to bolting. Bulb
less than 2.5 cm in diameter is still juvenile
stage and less apt to be vernalized. Onion set of
1.0-1.5 cm are less sensitive to cold.

Size of set is closely to subsequent bulb yield
and it has been observed that large sets produced
greater yields (Khokhar, 2008a).

Rizk (1997) observed that the highest sowing
rate (planting density) produced a noticeably
higher yield of good quality bulbs than the lower
sowing rate.

Farrag (1995) emphasized that high planting
density increased significantly single-bulb,
double bulb and total yields, as well as reducing
bulb weight diameter.

Coelo et al. (1996) reported that the highest
commercial bulb yield was recorded at higher
planting density, while the highest proportion of
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large bulbs and average bulb weight were
examined at lower planting density.

Stoffella  (1996) apprehended that the
percentage of small and medium-size bulbs
increased and the percentage of large bulbs
decreased as row spacing decreased.

Viegas (1996) found that close of larger
bulbs decreased on contrast to the yield of small
bulbs, which was highest at the highest density.

Keeping in view the above facts. Therefore,
the present resecarch work was initiated to
determine the optimum planting density and set-
size which give higher yield with qualitative
characters under climatic conditions of Sohage
Governorate.

MATERIALS AND METHODS

The present study was carried out at the
Experimental Farm of Shandweel Station for
two successive seasons 2011/2012 and
2012/2013 to study the effect of plant density
and set size on production bulb from dry onion
sets cv. Shandweel 1. The soil was loamy clay in
texture having a pH of 8.

The experiment consisted of 12 treatments
which were the combinations of four densities;
i.e., 100, 80, 60 and 40 plants/m2 and three sizes
of sets; ie, 10-15 mm (small), 15-20 mm
{medium) and 20-25 mm (large). The onion sets
were planted on early September in both
seasons.

The experimental design was split plot with
four replications. The main plots contained the
plant densities, while the sub-plots included set-
sizes. Each sub plot was 2x3 m (1/700 faddan).
The sets were planted on both sides of ridges.

Normal cultural practices of growing onion
by sets were followed. Harvesting took place
when about 75 percent of tops had fallen over.
The harvested onions were left in the field for
about two weeks to cure. Roots and tops were
removed.

Measurements were taken for: total yield of
bulbs (ton/fad.), marketable yield (ton/fad.),
culls vield (ton/fad.), external doubling
(percentage), bolters (%), average bulb weight
(g), singie bulb (%) and plant emergence (%).

All data was subjected to statistical analysis
using the normal F-test and the means of
treatments were compared using the L.S.D.
methods {Snedecor and Cochran, 1967).

RESULTS AND DISCUSSION

Total Yield of Bulbs (ton/fad.)

Results in Table 1 show the effect of plant
density and set size on total yield of bulbs. It is
evident that density of plant population affected
significantly total yield. Total yield increased by
increasing the density.

Data indicate that set size affected
significantly the total yield, large sets gave the
highest total yield value in both seasons.
Moreover, the interaction between plant density
and set-size had no significant effect on total
yield of bulbs in both scasons of study.

Marketable Bulb Yield (ton/fad.)

Results in Table 2 for this character show
that marketable bulb yield were significantly
affected by plant density. Marketable yield
increased significantly by increasing the plant
density, 100 plants / m’ gave the greatest value
of marketable yield compared to 80, 60 and 40
plants/m?.

Moreover, marketable bulb vyield was
significantly  affected by set-size. The
marketable yield was high value at large set (20
mm) compared with the small size (10 mm).

The interaction effect of plant density x set
size on marketable yield was insignificant in the
two seasons of study.

Culls Yield (ton/fad.)

Presented data in Table 3 show clearly that
culls yield was decreased by increasing density
of planting. Culls yield was at the least value
with 100 plants / m? compared with 80, 60 and
40 plants/m’ in the two seasons of study.
However, culls vield was significantly affected
by set size. Small sets gave the lowest value
compared with the medium and large sets.

The interaction between plant density and
set-size reflected significant effect on culls yield
in the second season only. The interaction
between plant density (100/m%) and small sets
gave the lowest value, while the plant density
(40/m®) and large sets gave the highest value of
culls yield.
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Table 1. Effect of plant density and set size on total yield of bulbs (ton/fad.) in 2011/2012 and
2012/2013 seasons

Set size (mm)
No. of ) 2011/2012 2012/2013
plants/m Small Medium  Large Small Medium Large

10-15 15-20 20.25  Mean 10-15 1520 2025 Mean
100 9.5 14.02 1648 1336 10.30 13.64 1659 1351
80 9.51 1121 1466 1179 9.75 1140 1503  12.06
60 8.08 10.55 1216  10.26 0.16 1.10 1502 1176
40 777 1025 1196  9.99 6.77 9.24 1274 958
Mean 8.74 11.51 13.81 8.99 1134 1485
L.S.D. 5% -
Plant density 0.51 0.54
Set size 1.27 0.84
Density x size N.S. N.S.

Table 2. Effect of plant density and set size on marketable bulb yield (ton/fed.) in 2011/2012 and

2012/2013 seasons
Set size (mm)
No. of 2011/2012 2012/2013
plants/mz Small Medium Large Small Medium  Large
10-15 15-20 2025 Mean 10-15 1520 2025 Mean
160 6.79 8.88 9.84 8.52 6.56 7.43 8.77 7.59
80 4.59 6.07 7.86 6.17 4.49 541 7.53 5.81
60 3.78 4.82 6.35 498 3.14 4.58 6.31 4.68
40 2.40 423 3.69 3.44 2.75 3.88 4.13 3.58
Mean 439 6.00 6.94 4.23 532 6.68
L.S.D. 5%
Plant density 0.80 1.00
Set size 0.71 1.07
Density x size N.S. N.S.

Table 3. Effect of plant density and set size (mm) on culls yield (ton/fed.) in 2011/2012 and

2012/2013 seasons
Set size (mm)
No. of , 2011/2012 2012/2013
plants/m Small Medium Large Small Medium  Large
10-15 15-20 20.25 ean 10-15 1520 2025 Mean
100 2.80 5.14 6.64 4.86 3.74 5.21 5.82 4.92
80 4.92 5.14 6.80 5.62 4.76 5.99 7.50 6.08
60 4.30 5.73 7.55 5.86 6.02 6.52 8.71 6.52
40 5.36 6.20 8.27 6.61 4.02 5.36 8.61 6.56
Mean 4.34 5.55 7.32 4.63 5.717 7.66
L.S.D. 5%
Plant density 0.53 0.88
Set size 0.63 0.55

Density x size N.S. 0.96
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External Doubling (%)

As shown in Table 4 it is clear that plant
density and set size affected significantly the
percentage of external doubling, The density
(100 /m%) gave the lowest value of percentage of
external doublmg compared with 80, 60 and 40
plants/m in both seasons. Data 1nd1cate also that
set size had significant effect on percentage of
external doubling, it was clear that small sets
gave lower value of percentage of external
doubling compared with large and medium sets.
The interaction (density x set size) didn't reflect
any significant effect on external doubling
percentage.

Bolters (%)

Results in Table 5 show that the two studied
factors; i.e., plant density and set-size affected
significantly the percentage of boiters in the two
experimental seasons. It was clear that the best
results were achleved by lower plant densities
(40 or 60 plants/m®) compared with the highest
densities (80 or 100 plants/m®) in both seasons.
Moreover, small sets gave the lowest value of
bolters percentage, while the large scts gave the
highest values in the two studied seasons.

The interaction (plant densities x set size)
affected significantly the bolters percentage. It is
evident that the interaction (100 plants / m® x
large sets) gave the highest bolters percentage
while the interaction (100 plants / m® x small
sets) gave the lowest value of bolters percentage
in first season.

Average Bulb Weight (g)

Data in Table 6 show the effect of plant
density on average bulb welght Results indicate
that plant density (40 plants /m”) gave maximum
average bulb weight. The same data reveal that
sets size affected significantly the average bulb

yield in both seasons. Large sets enhanced
average bulb weight compared with small or
medium sets.

The interaction between plant density and
sets-size was s1gmﬁcant in the two studied
seasons, 40 plants/m’ with large sets gave high
values of buib weight in both seasons.

Single Bulb (%)

Data in Table 7 show the effect of plant density
and set size on percentage of single bulb. Results
indicate that the plant density (100/m?) and the
small sets size gave the highest value in both
seasons. Moreover, the interaction between plant
density and sets-size was insignificant in both
seasons of study regarding single bulb percentage.

Plant Emergence (%)

Results in Table 8 indicate that the plant
density had no significant effect on percentage
of plant emergence.

However, the sets size reflected a significant
effect on emergence (%), heaviest emergence
(%) was obtained from large sets compared with
medium and small sets in both seasons. The
interaction between plant density and set size
did not significantly affect the emergence (%) in
both seasons. In respect of adapting some
cultural practices which might affect the
production of high-quality onion bulbs grown by
sets, it was found, in the present study that
Shandweel I cv., affected by plant density and
set-size. These results are supported by many
workers such as Yamaguchi (1980) and Viegas
(1996). It found also that using combination
between plant density and set-size could be
helpful in onion bulbs production grown by sets.
These obtained results were in harmony with
those obtained by Rizk (1997), Coelo ef al.
(1996), Jones et al. (1963) and Khokhar (2008b).

Table 4. Effect of g)lant density and set size (mm) on % external doubling in the 2011/2012 and

2012/2013 seasons

Set size (mm)

lNo. (;f s 2011/2012 2012/2013
plants/m’ Small Medium Large Small Medium Lar e
10-15 15-20 30.55  Mean 10-15 15-20 75 Mean
100 13.9 2247 1 2.20 13.58 17.53 23 47 1
80 24.07 30.72 41.84 32.21 31.22 37.35 43.26 37 28
60 44.84 50.47 53.59 49.63 45.71 57.50 61.96 55.06
40 50.93 58.64 64.68 58.08 46.91 58.90 63.92 56.58
Mean 3346 40.57 47.57 34.36 42.82 48.15
L.S.D. 5%
Plant density 8.49 8.15
Set size 2.38 3.34
Density x size N.S. N.S.




Zagazig J. Agric. Res., Vol. 40 No. (4) 2013 689

Table 5. Effect of plant density and set size (mm) on (%) of bolters in the 2011/2012 and

2012/2013 seasons
Set size (mm)
No. of 2011/2012 2012/2013
plants/m’ Small ~ Medium  Large Small Medium  Large
10-15 15-20 20-25 can 10-15 1520 2025  Mean
100 0.74 220 5.11 2.68 213 2.70 5.56 3.46
80 1.19 4.04 5.58 3.60 2.53 3.86 4.89 3.76
60 1.36 1.90 205 1.77 1.14 2.35 4.37 2.62
40 1.01 1.36 1.85 1.41 1.08 2.31 2.87 2.09
Mean 1.07 2.38 3.65 1.72 2.81 4.42
L.S.D. 5%
Plant density 1.24 0.64
Set size 1.00 0.61
Density x size 1.73 1.06

Table 6. Effect of plant density and set size on average bulb weight (g) in 2011/2012 and
2012/2013 seasons

Set size {mm)
No. of 2011/2012 2012/2013
plant/m” “Small  Medium  Large - Small Medium Large
10-15 15-20 20-25 can 10-15 1520 20-25 eat
100 70.86 89.94 106.83  89.21 55.92 71.02 80.29  69.07
80 107.45 121.12 145.84 12480  100.61 124.47 14457  124.88
60 137.56  159.07 181.65 15943  162.74 167.23  192.60 174.19
40 167.25  215.51 24934 21070  181.90 201.34 23430 205.85
Mean 120.78 146.41 170.92 125.29 141.01  164.19
L.S.D.5%
Plant density 16.76 8.23
Set size 6.42 475
Density x size 11.11 8.22

Table 7. Effect of plant density and set size (mm) on (%) of single buibs in the 2011/2012 and

2012/2013 seasons
Set size (mm)
No. of ) 2011/2012 2012/2013
plants/m Small Medinm Large Small Medium  Large
1045 1520 2005  Mean 1005 1520 2025 Mean
100 85.00 75.50 69.08 75.10 84.40 80.40 70.00 78.26
80 74.90 65.20 53.10 64.40 66.70 59.30 51.70 59.23
60 54,10 48.50 44.30 48.96 53.09 40.50 34.30 42.63
40 48.00 40.30 34.30 40.86 52.00 39.00 33.00 41.33
Mean 65.50 57.37 49.12 64.04 54.80 47.25
L.S.D. 5%
Plant density 9.04 8.64
Set size 4.39 5.51

Density x size N.S. N.S.
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Table 8. Effect of plant density and set size (mm) on percentage of plant emergence in 2011/2012

and 2012/2013 seasons
Set size (mm)
No. of ) 2011/2012 2012/2013
plants/m Small Medium Large M Small Medium  Large
10-15 15-20 20-25 an 10-15 15-20 20-25  Mean
100 65.14 75.29 81.78 74.40 69.17 77.15 87.66 77.99
80 69.41 74.70 81.94 75.35 71.73 75.52 82.36 76.53
60 69.78 75.37 80.37 75.17 65.74 75.70 78.52 73.32
40 71.38 74.44 80.27 75.37 74.44 80.42 80.35 78.40
Mean 68.93 74.95 81.34 70.27 77.19 82.22
L.S8.D. 5%
Plant density N.S. N.S.
Set size 3.02 4.51
Density x size N.S. N.S.
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