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Abstract:

Field experiments  were
carried out on the clay soil of the
Experimental Farm, Faculty of
Agriculture, Assiut University,
Assiut in two consecutive winter
seasons 2007-2008 and 2008-
2009. The aim of this
investigation was to study the
effects of three planting dates and
three seeding rates in cv. Giza 6
on yield and quality of onion sets
under Assiut conditions.

The obtained results
indicated that the minimum
average plant length  was

recorded for January 1st planting,
and maximum plant length was
found  with  planting on
November 1st in both seasons
and sampling dates. Sowing rate
of 30 kg/fed of onion seeds gave
significantly the tallest onion
plants. Average bulb diameter
increased  significantly  with
earlier planting compared with
later planting. Lower seeding rate
gave significantly the biggest
average bulb diameter. The
authenticity bulb was obtained

from planting on December 1st in
the second sampling date (105
days). However, no true bulb was
obtained from any planting date
in the first sampling date (75
days) in both seasons. Lower
seed vrate (30 Kkg/feddan)
significantly gave the truth bulb
in both seasons.
Introduction

Onion (Allium cepa L.) is one
of the most important vegetable
crops grown in Egypt not only
for local consumption but also
fore exportation. Onion is grown
in more than 135 countries in the
world producing 29.3 billion
kilograms onion bulbs each year.
Sets are typically weighing 2-3 g
fresh, produced by growing a
crop from seed sown at the very
high density of 1000-2000
plants/m?>. The production of
onion from sets has traditionally
been performed in the Upper
Egypt regions of Beni Suef,
Menia, Sohage and Assiut and to
a minor extent in a few scattered
localities in the Lower Egypt like
Kalubia, Dakahliya and Gharbia
(ElI-Amir, 1981 and Awad,
1983).

Bulb sets, small bulbs about
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2-3 cm in diameter, are
sometimes used for planting
onions during the late fall
through winter (October through
December). Sets are grown in
field nurseries by seeding thickly
(20-30 kg seed per feddan) in
rows 60 cm apart. About 300—
350 kg/fed of sets 2-3 cm in
diameter is required. Generally,
seeds for the production of sets
are sown in December through
March to help ensure that the
young seedlings will be exposed
to the longest days possible
during their two-to-three-leaf
stage. About 8-12 weeks after
sowing, the small bulbs are
harvested, cured, and maintained
in a shaded, well ventilated area
(Brewster, 1994).

The onion cultivated area in
Egypt in 2007 was 202385
feddan (4200 m% and the total
production was about 1050000
tons*. However, in 2008, it came
down to 125917 feddan but the
total production was increased to
1728417 tons. This high decrease

in area and increasing in
production demand a high
attention in onion agricultural
practices like fertilization,
irrigation, new cultivars

introducing and pest control.
(*FAO Production Year Book

Vol. 60, 2010)
Onion in Egypt is planted
between mid-August and

December. Bulbing on onion is
controlled by the day length and
temperature to which growing
onion plants are exposed before
bulbing begins. Bulbing requires

long photoperiods and warm
temperatures (Steer, 1980).

Yield of onions is the result
of the plant density and the mean
size of onions. However, with
increasing plant density the
proportion of small bulbs will
increase  (Bleasdale, 1966;
Hatridge-Esh and Bennett, 1980;
Chapman, 1981). From low plant
densities a high proportion of
large bulb size will result, but at
the cost of a lower total yield
(Frapell, 1973).

The purpose of present
studies was to get the desirable
size of onion set by sowing the
seed on different dates and
different seed rates, so that
diameter of set may be reduced
to a desirable size.

Materials and Methods:

Field experiments were car-
ried out in the clay soil of the
Experimental Farm, Faculty of
Agriculture, Assiut University,
Assiut, in two consecutive winter
seasons of 2007/2008 and
2008/2009. The aim of this in-
vestigation was to study the ef-
fects of four planting dates and
three seeding rates in cv. Giza 6
on the yield and quality of onion
sets under Assiut conditions.
Experimental factors:-

1- Planting dates:

The three planting dates were
November 1%, December and 1%,
January1® in both seasons. Un-
fortunately, seeds planted in the
last date, February 1%, failed to
germinate in the two seasons.
Therefore, from this point on-
wards, we will only mention the
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results of the first three sowing
dates.

2- Seeding rates (plant densi-
ty):

The three tested seeding rates
were 30, 45 and 60 kg/fed at the
rate of 7.5, 11.25 and 15 g/m?
respectively.

In each season, the experi-
ment consisted of 9 treatments,
which included the combination
of 3 seeding rates in 3 planting
dates. The three planting dates
and the three seeding rates were
arranged in the field as a split
plot design in randomized com-
plete block design with four rep-
licates according to Snedecor and
Cochran (1986). The three plant-
ing dates were in the main plots,
while seeding rates were random-
ly distributed to the sub-plots.
Each sub-plot (10.5 m?) consisted

of 5 ridges each of 3.5 meters in
length and 0.6 meter in width
forming a plot area of about 10.5

1
m2 equal to (—— Fed). Ridgin
q (400 ) ging

direction was east-west with
sowing on both ridge sides.

Levels of applied fertilizer in
the field were at or slightly above
the guidelines. The following
amounts and types of fertilizers
were applied. Local cultivation
practice recommendations for
control of weeds, insects and dis-
eases were followed and were
sufficient to maintain normal
crop growth in each sowing date.
Data on some physical and chem-
ical properties of experimental
site for the two seasons 2007-
2008 and 2008-2009 are shown
in Table (1).

Table 1: The physical and chemical properties of the soil used for

growing onion plants in the two seasons.
Total Available nutrients ppm

Year |Sand |Silt |Clay |Tex- |pH |ECe |[Ca- |Total

[0) 0, [0) - 0,

Yo % Yo ture |1:1 |dS/m g/:OOS N % 3 K Fe Tvin 1zn
2007- |19.3 [31.0 |49.7 |Clay |7.80 |1.42 |3.13 |1.80 |16.4 (354 (9.7 |10.3 |1.2
2008
2008- |21 29.2 |47 Clay |75 |11 |35 |1.72 [12.2 |325 |86 |12 |15
2009

Data of maximum and minimum temperatures (°C) for the two
seasons (2007/2008 and 2008-2009) that prevailed during the experi-
mental period are shown in Figs. 1and 2, respectively.
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Fig. (1): Average daily temperature (°C) during the two seasons of

2007/2008 and 2008/2009. (With permission of Assiut
University Agricultural Meteorological Station)
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Fig. (2) Average photoperiod (h) prevailed during the experimental
period of all tested planting dates of the study.

General observation and
measurements:
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The following characters
were measured in two samples at
75 and 105 days from planting
date. A random sample of 10
plants from the second ridge of
each sub-plot was taken.

The following data were
recorded in the two seasons.
Plant morphological
measurements:

1- Vegetative characters:

1. Average plant height (cm).

The length of 10 randomly
selected plants was measured
from the bulb base to the tip of
the leaf blade in each treatment
and average was calculated.

2. Average bulb diameter (cm).
The diameter of 10 randomly
selected bulbs in each treatment
was measured and average was
calculated.

3. Average neck diameter (cm).
Neck diameter of 10 randomly
selected bulbs in each treatment
was measured and average was
calculated.

4. Bulbing ratio. Measured
according to Mann's study
(1952), wusing the following
formula.

Neck diameter (cm.)
Bulbing ratio = ------------=-=------
Bulb diameter (cm.)
5. Average leaves number per
plant.The number of leaves of 10
randomly selected plants in each
treatment was counted and
average was calculated.
6. Average plant fresh weight
(9)
Statistical analysis
Data were subjected to
statistical analysis according to
Gomez and Gomez (1984).

Significance among means was
tested using the LSD range test.
Results and Discussion
1.Average plant height (cm)
Data of the influence of
planting date and seeding rate
treatments on plant height are

presented in Table (2) for
2007/2008 and  2008/2009
seasons. Plant height average

overall mean of the three plant
densities decreased with delay in
planting date, so that the
minimum average plant length
was recorded for January 1%
planting, and maximum plant
length was found with planting
on November 1% in both seasons
and sampling dates (after 75 and
105 days from planting). These
results agree with those of Rajesh
et al. (2003a) who found that
sowing on December resulted in
the greatest plant height, foliage
weight, bulb  weight and
diameter, number of large (>5-10
g) sets and total bulb yield; these
parameters decreased with the
delay in sowing. Gupta et al.
(1999) who reveled that earlier
sowing dates which had done on
25 December and 15 January
recorded taller plants than
sowings done in February.

Seed rates also varied
significantly in their overall
mean average plant height in the
second sampling date (105 days)
but in the second season only.
Sowing rate of 30 kg/fed of
onion seeds gave significantly
the tallest onion plants (41.3 cm)
as compared with the other two
seeding rates (45 and 60 kg/fed)
which produced shorter plants
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(37.9 and 38.9 cm, respectively). The interaction between
Opposite findings were recorded sowing dates and seeding rates
by Gupta et al. (1999) who treatments did not significantly
reported that higher seed rates of  affect the average plant height in
30 and 45 g/m? resulted in taller either season or any sampling
plants than the lower seed rates date.

of 15¢.

Table 2: Average plant height (cm) after 75 and 105 days from
planting as affected by the three planting dates and the three
seeding rate treatments during the two winter seasons of
2007/2008 and 2008/2009.

After 75 Days

2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg
November 1% 33.435 31.995 33.315 32.915
December 1% 29.253 30.210 31.200 30.221
January 1% 25.595 25.302 25.027 25.308
Mean 29.427 29.169 29.847 29.481
2008-2009

November 1* 36.333 35.743 36.860 36.312

December 1% 27.490 29.265 28.165 28.307

January 1% 25.925 26.915 27.115 26.652
Mean 29.916 30.641 30.713 30.423
After 105 Days
2007-2008
November 1% 45.592 47.307 45.820 46.240
December 1% 35.215 37.545 37.395 36.718
January 1% 25.538 24.325 23.760 24.541
Mean 35.448 36.392 35.658 35.833
2008-2009

November 1% 52.608 49.247 50.670 50.842

December 1% 40.290 36.527 36.375 37.731

January 1% 30.960 28.005 29.740 29.568
Mean 41.286 37.927 38.928 39.380
L.S.D.0.05
2007/2008 2008/2009
75 Days 105 Days 75Days 105 Days

A — Planting date 0.94 1.26 1.45 2.47
B — Seeding rate N.S. N.S. N.S. 2.24
Interaction (A x B) N.S. N.S. N.S. N.S.
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2. Average bulb diameter (cm)

Average bulb diameter, as an
average of all tested seeding
rates, was significantly affected
by planting date during the two
seasons of the study (Table 3).

In the first sampling date
(after 75 days from planting)
average bulb diameter was
significantly affected by planting
date in the second season only.
However, in the second sampling

date (105 days) significant
differences were recoded in the
first season. Average bulb

diameter increased significantly
with earlier planting (November
1*) compared with later planting
(December1® and January 1%) in
the first sample. On the other
hand, December 1% planting date
gave significantly the highest
average bulb diameter in the first
season when it measured after
105 days from planting.
Moreover, later planting dates
(January 1%) gave significantly
the lowest average bulb diameter
in the second sample. The same
trend was also recorded in the
second season in spite of the
insignificant differences. These
results agree with those reported
by Rajesh et al. (2003a) who
found that sowing on December
resulted in the greatest plant
height, foliage weight, bulb

weight and diameter, number of
large (>5-10 g) sets and total
bulb vyield; these parameters
decreased with the delay in
sowing. The same was also found
by Ansari (2007) who reported
that sowing date had a significant
effect on the bulb size.

Seeding rates also varied
significantly in their overall
mean average bulb diameter.
Seed rate of 30 kg/fed in the first
sampling date (75 days) in the
second season and the second
sampling date (105 days) in both
seasons gave significantly the
highest average bulb diameter.
Moreover, the higher seed rate 60
kg/fed gave significantly the
lowest average bulb diameter and
average bulb diameter increased
up to 75 days from planting. The
same was recorded by Rajesh et
al. (2003b) who revealed that
bulb weight and bulb diameter
increased up to 106 days after
planting  (when  the last
observation was taken). Both
these parameters decreased with
the increase in seed rate

The interaction between
sowing dates and seeding rates
treatments was not significantly
affected by average plant height
in either season or any sampling
date.
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Table 3: Average bulb diameter (cm) after 75 and 105 days from
planting as affected by the three planting dates and the three
seeding rate treatments during the two winter seasons of
2007/2008 and 2008/20009.

After 75 days

2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg
November 1% 0.522 0.505 0.525 0.518
December 1% 0.517 0.520 0.522 0.520
January 1™ 0.555 0.490 0.515 0.520
Mean 0.532 0.505 0.521 0.519

2008-2009
November 1% 0.573 0.515 0.535 0.541
December 1% 0.523 0.515 0.507 0.515
January 1% 0.555 0.510 0.488 0.518
Mean 0.550 0.513 0.510 0.524

After 105 Days

2007-2008
November 1% 1.485 1.343 1.198 1.342
December 1% 1.500 1.330 1.363 1.398
January 1% 0.920 0.858 0.782 0.853
Mean 1.302 1.177 1.114 1.198

2008-2009
November 1% 1.607 1.333 1.082 1.341
December 1% 1.498 1.292 1.015 1.268
January 1% 1.365 1.120 1.107 1.198
Mean 1.490 1.248 1.068 1.269
L.S.D.0.05

2007/2008 2008/2009

75 Days 105Days 75 Days 105 Days

A — Planting date N.S. 0.17 0.01 N.S.
B — Seeding rate N.S. 0.09 0.02 0.17
Interaction (A x B) N.S. N.S. N.S. N.S.

3. Average neck diameter (cm)  (November 1%) which gave
As shown in Table (4) significantly the highest average

planting dates and seeding rates neck diameters re_:gardless the
had a significant effect on season or the sampling date while

st
average neck diameter in Januagy 1" gave the lowest
2007/2008  and  2008/2009 ¢
seasons. The highest average Average neck diameter was

neck diameter was obtained from  significantly affected by seeding
the earlier planting date rate treatments except in the first
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season with the first sampling
date after (75 days from planting)
Lower seed rate (30 kg/fed) gave
significantly the highest average
neck diameter in both sampling
dates except in the first season of
the first sampling date.

There  was insignificant
interaction  between  planting
dates and different seeding rate
treatments in both seasons and

both sampling dates except in the
first season after 105days from
planting. Planting on November
1% with the lower seeding rate
(30 kg/fed) gave significantly the
greatest neck diameter (0.953
cm), however, planting on
January 1* with either 45 or 60
kg/fed gave significantly the
smallest average neck diameter
(0.285cm in both seeding rates).

Table 4: Average neck diameter (cm) after 75 and 105 days from
planting as affected by the three planting dates and the three
seeding rate treatments during the two winter seasons of

2007/2008 and 2008/20009.

After 75 Days

2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg
November 1% 0.395 0.391 0.383 0.390
December 1% 0.373 0.386 0.358 0.372
January 1% 0.351 0.328 0.336 0.338
Mean 0.373 0.368 0.359 0.367
2008-2009
November 1% 0.425 0.400 0.392 0.406
December 17 0.353 0.353 0.358 0.354
January 1% 0.375 0.330 0.292 0.332
Mean 0.384 0.361 0.347 0.364
After 105 Days
2007-2008
November 1% 0.953 0.907 0.813 0.891
December 1% 0.465 0.435 0.406 0.435
January 1% 0.297 0.285 0.285 0.289
Mean 0.572 0.543 0.501 0.538
2008-2009
November 1% 0.703 0.587 0.603 0.631
December 1% 0.625 0.562 0.482 0.557
January 1% 0.528 0.413 0.400 0.447
Mean 0.618 0.521 0.495 0.545
L.S. D.0.05
2007/2008 2008/2009
75Days 105Days 75Days 105 Days
A — Planting date 0.02 0.04 0.01 0.06
B — Seeding rate N.S. 0.03 0.02 0.05
Interaction (A x B) N.S. 0.05 N.S. N.S.
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4. Bulbing ratio

The effect of planting dates
and seeding rates on bulbing ratio

is shown in Table (5) in
2007/2008 and  2008/2009
seasons.

The term "bulbing ratio" is
used in this study to describe the
degree of bulbing. It is the
maximum bulb diameter divided
by the minimum pseudostem
(neck) diameter. A bulbing ratio
greater than 2.0 or less than 0.5
has frequently been taken as
inductive of definite bulbing in
common onion (Steer, 1980 and
Mondal et al., 1986).

In spite of the insignificant
values in both sampling dates,
results of the two seasons as an
average of all tested seeding rates
indicated that the authenticity
bulb (0.338) was obtained from
planting on December 1% in the
second sampling date (105 days
from planting). However, no true
bulb was obtained from any
planting date in the first sampling
date (75 days) in both seasons.

The combination of the
second season with the first
sampling date (0.811) and the
first season with the second
sampling date (0.727) gave
significantly mendacious bulbs.

Bulbing ration was
significantly affected by the
seeding rate treatments except in
the first season when measured
after 105 days from planting.
Lower seed rate (30 kg/fed)
significantly gave the truth bulb
in both seasons in the second

sampling date, in spite of the
insignificant values in the second
season.

There was insignificant
interaction  between  planting
dates and different seeding rate
treatments except in the second
season after 105 days from
planting. Planting on November
1% with the higher seeding rate
(60 kg/fed) gave significantly the
greatest bulbing ratio values
(0.592), however, planting on
January 1% with either 30, 45 or
60 kg/fed gave significantly the
lowest values of bulbing ratio
(0.475, 0.465 and 0.428 in 30,
45 and 60 kg/fed seeding rates,
respectively). Its worth to
mention that the earlier planting
date (November 1%) delayed bulb
formation in onion plants under
any given seeding rates.

5. Average number of leaves
per plant

The effect of planting dates
and seeding rates on the average
number of leaves per plant is
shown in Table (6) in 2007/ 2008
and 2008/2009 seasons. The
average number of leaves per
plant varied significantly among
the different planting dates in the
first sampling date (75 days from
planting) in both seasons. The
maximum average number of
leaves per plant was found in the
earliest planting date, November
1%, (3.307 and 3.290 in the first
and second seasons, respectively)
and in January 1% (3.407) in the

second season. However,
planting on January 1% and
December 1% significantly
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possessed the minimum average

number of leaves per plant (2.966

Table 5: Bulbing ratio after 75 and 105 days from planting as affected
by the three planting dates and the three seeding rate
treatments during the two winter seasons of 2007/2008 and

2008/2009.
After 75 Days
2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg

November 1* 0.763 0.907 0.750 0.807
December 1% 0.752 0.755 0.708 0.738
January 1% 0.672 0.705 0.688 0.688
Mean 0.729 0.789 0.715 0.744

2008-2009
November 1% 0.760 0.910 0.763 0.811
December 1% 0.690 0.690 0.700 0.693
January 1% 0.685 0.657 0.630 0.657
Mean 0.712 0.753 0.698 0.721

After 105 Days

2007-2008
November 1* 0.702 0.730 0.748 0.727
December 1% 0.328 0.355 0.330 0.338
January 1% 0.365 0.367 0.407 0.380
Mean 0.465 0.484 0.495 0.481

2008-2009
November 1% 0.490 0.498 0.592 0.527
December 1% 0.465 0.492 0.518 0.492
January 1% 0.475 0.465 0.428 0.456
Mean 0.477 0.485 0.512 0.491
L.S.D.0.05

2007/2008 2008/2009
75Days 105Days 75Days 105 Days

A — Planting date N.S. 0.03 0.10 N.S.
B — Seeding rate N.S. 0.02 N.S. N.S.
Interaction (A x B) N.S. N.S. N.S. 0.5
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Table 6: Average number of leaves per plant after 75 and 105 days
from planting as affected by the three planting dates and the
three seeding rate treatments during the two winter seasons of
2007/2008 and 2008/20009.

After 75 Days

2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg

November 1% 3.38 3.27 3.27 3.31
December 1 3.01 3.08 2.9 3.01
January 1% 2.92 2.99 2.99 2.97
Mean 3.10 3.12 3.06 3.09

2008-2009
November 1% 3.49 3.16 3.21 3.29
December 1% 2.80 2.68 3.09 2.86
January 1% 3.64 3.42 3.15 3.41
Mean 3.31 3.09 3.15 3.18

After 105 Days

2007-2008
November 1% 3.28 2.90 2.90 3.02
December 1 2.97 2.82 2.74 2.85
January 1% 3.21 2.94 3.01 3.05
Mean 3.15 2.89 2.89 2.97

2008-2009
November 1% 3.52 3.31 2.96 3.26
December 1% 3.66 3.24 2.94 3.28
January 1% 4.03 3.48 3.17 3.56
Mean 3.74 3.34 3.02 3.37
L.S.D.0.05

2007/2008 2008/2009

75 Days 105 Days 75Days 105 Days

A — Planting date 0.16 N.S. 0.16 N.S.
B — Seeding rate N.S. 0.32 0.16 0.17
Interaction (A x B) N.S. N.S. N.S N.S

and 3.008, respectively) in
the first season.

The average number of
leaves per plant was significantly
affected by seeding rate
treatments except in the first
season when measured after 75

days from planting. The Lowest
seed rate (30 kg/fed) significantly
gave the highest average number
of leaves per plant in both
seasons with the second sampling
date and in the second season
only with first sampling date.
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The same trend was also found in
spite of the insignificant values
recorded in the first season with
sampling measured after 75 days
from planting.

There was insignificant
interaction  between planting
dates and different seeding rate
treatments on average number of
leaves per plant in both seasons.
6. Average plant fresh weight
C);

Data of the influence of
planting date and seeding rate
treatments on average plant fresh
weight are presented in Table (7)
for 2007/2008 and 2008/2009
Seasons.

The average plant fresh
weight  varied  significantly
among the different planting
dates in the two sampling dates
(75 and 105 days from planting)
in both seasons. November 1%, as
an early planting date, gave
significantly the highest average
plant fresh weight in both
seasons regardless the sampling
date. On the other hand, the
average plant fresh weight
significantly  decreased  with
delaying planting date beyond

November 1% in all sampling
dates or both seasons.

The average plant fresh
weight was significantly affected
by seeding rate treatments except
in the first season after 75 days
from planting. The lowest seed
rate (30 kg/fed) significantly
gave the heaviest average plant
fresh weight. In spite of
insignificant values in the first
season in sampling measured
after 75 days from planting, the
same trend was recorded.
Moreover, the highest seeding
rate (60 kg/fed) gave
significantly the lightest average
plant fresh weight in both
seasons and sampling dates
except in the first season with
measurements taken after 75
days from planting. These results
agree with those reported by
Anant et al. (2003) who found
that the maximum fresh weight
of the whole plant (13.48 g) and
the roots (1.09 g) was obtained at
a lower seed rate of 10 g/m*

There was insignificant
interaction  between  planting
dates and different seeding rate
treatments on number of leaves
plant in both seasons.
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Table 7: Average plant fresh weight (g) after 75 and 105 days from
planting as affected by the three planting dates and the three
seeding rate treatments during the two winter seasons of
2007/2008 and 2008/20009.

After 75 Days

2007-2008
Planting Seeding rates (B) Mean
Dates (A) 30 kg 45 kg 60 kg

November 1% 2.82 2.46 2.40 2.56
December 1% 2.12 2.17 2.11 2.13
January 1% 1.46 1.60 1.34 1.47
Mean 2.14 2.08 1.95 2.05

2008-2009
November 1* 4.05 3.20 3.02 3.43
December 1% 2.11 2.21 2.30 2.21
January 1% 2.16 1.86 1.41 1.81
Mean 2.78 2.42 2.25 2.48

After 105 Days

2007-2008
November 1% 10.99 8.53 6.60 8.71
December 1% 6.74 5.85 5.26 5.95
January 1% 1.71 1.49 1.23 1.48
Mean 6.48 5.29 4.37 5.38

2008-2009
November 1% 14.53 9.87 7.85 10.75
December 1% 10.28 8.27 4.56 7.70
January 1% 5.73 3.74 3.78 4.42
Mean 10.18 7.29 5.40 7.62
L.S.D.0.05

2007/2008 2008/2009
75 Days 105Days 75Days 105 Days

A — Planting date 0.25 1.65 0.41 1.50
B — Seeding rate N.S. 1.11 0.38 1.74
Interaction (A x B) N.S. N.S. N.S. N.S.
References Science-Journal. 2003; 12(1):

Anant-Bahadur;  Raghavendra- 77-78
Singh 2003. Effect of seed rate  Ansari,-N-A 2007 Effect of
on seedling growth and bulb density, cultivars and sowing
production of onion.  Farm- date on onion sets production.
Asian-Journal-of-Plant-

131




Abdalla et. al. 2010

Sciences. 2007; 6(7):
1150

Awad, EI-S.A. 1983. Studies on
production of onion (Allium
cepa L.) from dry-sets. Ph.D.
Thesis, Fac. Agr., Univ. Assiut,
Egypt.

Bleasdale, J.K.A., 1966. The
effect of plant spacing on the
yield of bulb onions (Allium
cepa L.)grown from seed. J.
Horti. Sci. 41, 145+153.

Brewster, J.L. 1994. Onion and
other vegetable Alliums. Univ.
Press, Cambridge, MA. Cotner,
S., J. Parsons, J. Johnson, and
C. Cole. 1996. Onion planting.

Chapman, E.A., 1981. Methods
of analysing yield from trials in
which the produce is graded
according to diameter. J. Agric.
Sci. 97, 55+68.

El-Amir, M.S. 1981. The use of
seeding and planting machines
for onion crop production.
Dr.Sc. Thesis, Fac. Agr. Univ.
Cairo, Egypt.

Frapell, B.D., 1973. Plant
spacing of onions. J. Horti. Sci.
48, 19+28..

Gomez, K.A. and A.A. Gomez.
1984.  Statistical procedures
for Agricultural Research. 2nd
(ed.). John Wily & Sons. New
York, pp. 680.

Gupta,-R-S; Bhutani,-R-D;
Khurana,-S-C;  Thakral,-K-K
1999 Effect of sowing time
and seed rate on the production

1147-

132

of onion setts for kharif crop.
Vegetable-Science. 1999;
26(2): 137-139

Hatridge-Esh, K.A., Bennett,
J.P., 1980. Effects of seed
weight, plant density and
spacing on yieldresponses of
onion. J. Horti. Sci. 55,
2474252,

Mann, L.K. 1952: Anatomy of
the garlic bulb and factor
affecting bulb development.
Hilgardia, 21: 195-228.

Rajesh-Kumar;  Khurana,-S-C;
Bhutani,-R-D; Bhatia,-A-K;
Dudi,-B-S (2003a) Effect of
sowing time on kharif onion
(Allium  cepa L)  set
production. Haryana-Journal-
of-Horticultural-Sciences.
2003; 32(1/2): 134-137

Rajesh-Kumar;  Khurana,-S-C;
Bhutani,-R-D; Bhatia,-A-K;
Dudi,-B-S 2003b  Effect of
seed rate on kharif onion
(Allium  cepa L.  sets
production.  Haryana-Journal-
of-Horticultural-Sciences.
2003; 32(1/2): 134-137

Sendcore, CW. and W.G.
Cochran 1986. “ Statistical
Methods” 6th ed. Iowa Univ.
Press, Ames, lowa, USA.

Steer, B. T. 1980. The bulbing
response to day-length and
temperature of some Australian
cultivars of onion (Allium cepa
L.). Aust. J. Agric. Res.
31:511-518.



Assiut J. of Agric. Sci., 41 (Special Issue )(The 4™ Conference of Young
Scientists Fac. of Agric. Assiut Univ. April, 27, 2010) (118-133)

A1 )30 2 ga g (g RN Jaray 0 5l g Juasl) Byl (g padl) gall)
o go) ddadlaa g 3 cun
Ll ¢ dillae o ghay 0 ¢ (LA Cpalall () ales ¢ dllae e a2 a2
22 Jlea
L gl — Lo gauad drdla — Ao 30 A0S - bl aud

roadlall
LH\KML&—&C‘JJ‘L&S—W‘ c._a_)l._:ﬂ\:\.::JJA,\;\.m\Jﬂ\ Y tl\g);\
2009/2008 52008/2007 Lt Gmel)) Gpamse JA 3

o IVl smedsi (e D51 ) Aol 50 aed se 06 Al all o3 & Caeddial
((O9/a2S 60 545 530) b 55 DY ama S5 (ks o Y15 aannd
.6 8 caiall el Jallfaa 15 511,25 57,5 Jama

oabg e dsY) e ge 5 Sull Al o e e Jeaniiall gl el
OJJLM}EA}&‘J}S“ JM}M‘}&M‘ #}QL\.\D d)LEJLlj‘;\ LLD‘
Aaidl y giadl Hld 385 clil) Jsha jead A 50) 5l (e ISV s 5yl
Gl s Gpamsall AS b xSl bl s iy bl @)yl sac
Jsh (8 4t 33b) ) Glé/aas 30 datdiall dplall 28EIL de) ) 5l
all 3 elldy | Jpadl) Jebeal ded 8 (L 0 Jo¥1) A del )50
e 75) ¥ Al B oSl e (Re) 30 e pm 105) AE
b Aiis Juayl elac) ) Gld/aaS 30 Jamey Aol 30l del 3l

133



