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ABSTRACT

Two field experiments were carried out at the Experimental Farm of
Sakha Agricultural Research Station.” Kafr Ei-Sheikh, Egypt. The
experiments were carried out during 1999/2000 and 2000/2001 seasons to
study the effect of three mother bulb sizes (<3, 3-5 and >5 c¢m in diameter).
three planting spaces (15. 25 and 35 cm apart) and three nitrogen levels (60.
90 and 120 kg N/fed.) on seed production and its quality of onion cultivar
Giza 20. The treatments were arranged in split-split plot design with four
replications. The main findings could be summarized as follows:

The obtained resultes reveal that mother bulb size had a significant
effect on number of sprouts and scapes/plant. dry weight of umbels/plant.
seed yield per plant and per feddan. 1000-seed weight in both growing
seasons as well as on diameter of main umbel in 2000/2001 season and on
weight of seed/umbel in 1999/2000 season. The highest values of all these
traits were obtained with sowing the largest mother buib size. On the other
hand. seed setting and seed germination percentages were not significantly
affected by mother bulb size in the two seasons of study.

Increasing planting space from 15 to 35 cm apart caused-a significant
increase in diameter of main umbel. dry weight of umbels/plant, seed
weight/umbel. seed yield/plant and 1000-seed weight. but it significantly
decreased seed yield/fed. Planting space had no significant effect on number
of sprouts and scapes/plant as well as seed setting and seed germmatlons
percent in both seasons.

Application the ‘highest rate of nitrogen (120 kg N/fed.) resulted in the
highest vatues of all studied traits in the two seasons. The obtained results
reveal also that with each increment of applied nitrogen the number of
sprouts and scapes/plant as well as seed yield per plant and per feddan were
swmﬁcantlv mcreased in both seasons.

Fmally it can be concluded that planting large bulbs (>3 cm in
diameter) at narrow spacing (15 cm between plants) and applying nitrogen
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level at a rate of 120 kg Nfed. were -recommended for onion growers at
Kafr El-sheikh Governorate to produce the highest seed yield of Giza 20
with best quality.

INTRODUCTION

Onion (Allium cepa L.) is one of the most important crops in Egypt for
exportation as well as for local consumption. Nowadays. onion seed
production is the most important and vital step in onion crop production.
since the production of bulbs is directly dependent on the highly selected
onion seed. Thus, maximizing the productivity of onion seed yield with
excellent specific quality under the conditions of Kafr El- Sheikh
Governorate could be achieved by improving cultural practices such as
choosing the suitable mother bulb size. planting space as well as the
optimum nitrogen level. k

Several investigators stated that mother bulb sizc is one of the limiting
factors affecting onion seed yield and its quality. In this connection, Mostafa -
(1992) investigated the effect of three mother bulb sizes (> 7. 5-7 and 3-3
cm in diameter) on onion seed production. He concluded that number of
. umbels/plant. number of capsules/umbel. seed setting percentage. weight of
seeds/umbel. seed yield per plant and per feddan as well as 1000- seed
weight were increased with increasing mother bulb size up to 7 cm or more.
Whereas. number of seeds/capsule and seed germination percentage did not
affec.ed by different sizes of mother bulbs. Also. Brewster (1994): Gamie et
al. (1996): Mostafa et al. (1996). Perez et al. (1996). Nawab et al. (1998):
Singh and Sachan (1998 and 1999) reported that large mother bulbs
produced the highest values of onion seed yneld and its attnbutes with best
quality.

With respect to the effect of planting space on onion seed yield. many
researchers reported that the highest seed vield/fed. was obtained from the
closer spacing between rows and within row, although the seed yield of
individual plant was increased with wider spacing. They found also that the
highest values of number of sprouts and scapes/plant. 1000- seed weight and
seed germination percent were obtained with wider distance between plants
(Dalject et al... 1990: Farghaly and Farag. 199¢0: Ibrahim et al.. 1990:
Mostafa. 1992: Singh et al.. 1993; Abdel- Latit. 1995: Gamie et al: 1996:
Nawab et al: 1998 and Singh and Sachan. 1999 '

Nitrogen fertilizer levels are of much xmportance to onion seed
producnon it is considered as an essential element for both growth and
reproducnve of all plants and oniom crop. The beneficial effect of nitrogen
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application on onion seed yield and its attributes was noted’ by Farag et al.
(1989): Hanna- Alla et al. (1997); Rahim et al. (1997) and El- Saadany and
Salman (2000).

The objective of the present investigation was to study the etfect of
mother bulbs size, planting space and nitrogen fertilizer level on yield and
quality of onion seeds.

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental Farm of
Sakha Agricultural Research Station at Kafr El- Sheikh, Agricultural .
Research Center (ARC), Egypt during the two successive growing seasons
of 1999/2000 and 2000/2001. The preceding crop was cotton in the two
seasons. The experimental soil was clay in texture with pH of 8.1. 1.95%
organic matter and containing 24, 11 and 450 ppm available N. P .and K.
respectively (average of the two seasons for the upper 30 cm of the soil
surface). A split- split plot design with four replicates was used in this study.
The main plots were designated to the three mother bulb sizes grades. i.e. <
3 cm in diameter (small size). 3-5 cm in diameter (medium size) and > 3
cm in diameter (large size). The sub plots were allocated to three planting
spaces. i.e. 15 cm (narrow spacing). 25 cm (mid spacing) and 35 cm (wide
spacing). Plant spacing treatments, number of plants/fed. as well as weight
of bulbs required/fed. for each treatment are show in Table (1). The three
nitrogen fertilizer levels. i.e. 60. 90 and 120 kg N/fed. were randomly
distributed in sub- sub plots. The sub- sub plot consisted of 4 ridges. each
3.5 meter ‘in length and 60 ¢m in width. Mother bulbs were. planted on
December 15" in the two seasons. Nitrogen levels in the form of ammonium
nitrate (33.5% N) at the above mentioned levels, were applied in thé two
equal doses. the first was applied after thirty days from planting before the
first irrigation and the second was given thirty days later. Calcium
superphosphate (15.5% P,Os) was added during tillage operaﬁon at the rate
of 300 kg/fed. Other cultural practices for growing onion seed have been
camed out as recommended.

Table (1): Plantmg space treatments. number of plants/fed .and

weight of bulbs required/fed. ,
Spacmg between No.of | Wexggt of bulbs reqmred jt/fedl -
plants (cm) plants/fed: <3cm 35cm | >5cm’
15 46 666 1 1.222 2450 - |3.724
25 28 000 0.734 ~ =~ 14707 12134
35 120000~ 10524 < [1.030- - {1.596
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Studied characters:

1. Ten plants were randomly labeled as a representative sample of each plot
and the number of sprouts/ plant was measured.
2. At harvest. the following characters were determined on the chosen ten

plants:
2.1. Number of scapes/ plant. 2. Diameter of mam umbel (cm).
2.3. Dry weight of umbels/ plant (g). 7 4 Seed- setting percentage" ’
2.5. Weight of seed/ umbel (g). - -~ 2.6: Seed yield/ plant (g).
* It was calculated according to the following formula:
number of capsules / umbel

Seed setting percentage = —— x 100
: ' total number of ﬂowers / umbel

3. Umbels in"each plot were harvested and left two weeks .until fully air-
' dried by sunshine. then onion seed yield as kg/fed. was calculated
" 4. Seed quality: onion seed quality was determined as: ' :
4.1. Weight of 1000-seed (g). . 4.2, Seed germination percentage.

All data collected were subjected to statistical analysis as described by
Snedecor -and Cochran (1980). The mean values of treatments were
compared according to Duncan’s multiple range test (Dunéan 1955). All
- statistical analysis was performed using analysis of vanance technique by
- means of "IRRISTAT” computer software package.” -

RESULTS AND DISCUSSION

Effect of mother bulb size:

The presented data in Tables (2 and 3).indicate that mother bulb size had a
- significant effect on number of sprouts. and: scapes/plant, dry weight of
umbels/plant, seed yield per plat and per feddan, 1000-seed weight in both
seasons as well as on diameter of main umbel in the second season and on
seed -weight'umbel in the first season. Whereas, seed setting and seed
germination percentages were not significantly affected by mother bulb size
in the two seasons. The hrghest values of all these traits were recorded with
the largest mother bulb size. It is also clear from the presented data that each
increment in mother bulb size resulted in a significant increase in seed yield
_ per plant and- per feddan in both seasons. From the previously mentioned
results, it. my be concluded that there was a strong association between
- number of sprouts as well as scapes and size of mother bulbs. The larger
- size of mother bulbs contained more growing points than smallest size. The
increase in seed yield per plant as well as per feddan may be due to the fact,’
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Table (2): Effect of mother bulb size, planting space, mlrouen level and their interaction on onion seed weld of “c
Giza 20” and its attributes as well as seed quality in 1999/2000 season.

PTp—

' No.of | No.of |mi B b [Seed o ] Seed
Treatment | sprouts | scopes |ofmete |of sosels. |seiog S;ﬂ'b':;*s'" Seed Yid | Seod vild | 1000seed (L,
/plant Iplant |umbel (em) | plant (g) | percentage | /UM (®) | (¢/plant) (kg/fed.) |weight(g) percentage
Mother bulb size (cm) (A): ' : i
<3 402b | 3.77¢ | 6.57 [24.36b| 5549 | 3.99b 13.57¢ [27639c | 3.22b | 8332
3-5 408b | 4.12b | 684 |[28.96b| 56.61 453 a 1898b | 406.67b | 3.67a | 86.34
>5 488a | 534a | 691 |42.62a| 5663 | 471a | 2235a |511.81a| 4.63a | 877}
F. test * ** N.S * N.S * T = * N.S~
Planting space (cm) (B): ‘ : o ’
15 4.04 4.38 6.38¢ [29.56b| 54.78 393b 12.80¢ | 449.16a | 3.60b 84.97
25 4.84 442 ) 6.84b |31.43ab| 55.53 | 4.22b 17.89b | 39597b | 3.77b | 84.04
35 4.10 443 | 7.09a |34.95a| 58.43 510a | 24.21a [349.72c | 4.15a | 88.35
_F. test N.S N.S * ** . NS P *k * * N.S .
N- level (kg N/fed.) (C):
60 4.08c | 392¢c | 6.55¢ {29.23 b|5291b| 4.10b 1444 ¢ |32028c | 3.68b | 83.85b
90 4.33b [ 437b | 6.78b |31.55ab{56.79ab| 4.34b | 18.23b [400.83b [3.80ab | 86.36 ab
120 457a | 493a | 6.99a [35.16a|59.04a| 482a | 22.23a | 473.75a| 4.04a | 87.15a
F. test o * * * Tk * ** o * *
Interaction : ‘ :
AxB N.S N.S N.S N.S N.S * * N.S NS NS :
AxC - . NS | NS | NS N.S . - NS | NS
BxC N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S
AxBxC N.S N.S N.S N.S N.S N.S N.S N.S N.S: N.S -

*** and N.S indicate P-0.05. P- 0.01 and not significant, respectively. Means of each factor designated by the saime latter are not

significantly different at 5% level, using Duncan’s multiple range test.
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Table (3): Effect of mother bulb size. planting space, nitrogen-level and their interaction oh onion seed yleid OI ‘ov.
: Giza 20” and its attributes as well as seed quahly in 2000/2001 season.

. No. of No. of | Dimmeter | Dry weight Sced - . . Seed
Treatment sprouts | scapes | of main or):l b cgl o | sctting Seed weiglit | Sced yield | Seed yield IO(‘W-seed germination
: Iplant Iplant  {unibel (cm) | plant(g) | percentage fumbel (g) | (g/ plant) (kg/fed.) | weight (g) percentage
Mother bulb size (cm) (A): ' _ -
<3 3.50c | 3.72b | 6.79b | 33.14b| 65.57 427 1526¢c | 310.56c | 4.27b 84.81
3-5 410b | 4295 17.20ab|42.08b| 68.18 4,56 18.53b | 449.28b | 4.52a 89.46
>5 539a | 6.24a | 8.23a }65.75a] 69.40 4,99 2938a | 516.69a | 462a 93.06
"F. test *% *h 'Y T *» N.S . N.S ok >k » N.S
Plant spacing (cm) (B): | : o
: 15 429 450 | 7.07b |36.49c| 65.2] 3.80¢ 1691c | 51S.11a | 413b | 8847
25 431 460 [7.51ab|4526b]| 68.68 454 b 20.62b |396.67b | 4.32b 88.91
35 439 S5.11 7.64a | 58.55a| 69.26 548 a 25.65a | 364.70c | 4.96a 89.94
F. test N.S N.S * " N.S ** ** ** * N.S
N- ]evel (kg N/fed.) (C): ' ' A
60 398¢c | 4.13c | 7.08b |48.32ab|65.10b| 4.03b 16.09¢c | 32544c | 4.24b | 84.85¢
90 425b | 473b | 7.26b |48.32b|6845a ) 4.46b 20.78b | 41570b | 4.60a | 90.49b
120 476a | 531a | 7.88a |57.64a|69.60a]| 5.32a 26.32a | 535.36a | 4.56a | 91.99a
F. test % * x - * o * *h * » *
HInteraction: n ]
AxB N.S | NS N.S N.S 'N.S N.S N.S N.S N.S .N.S
AxC N.S N.S N.S | N.S 'N.S N.S o * N.S N.S
BxC N.S N.S N.S NS | NS 'N.S NS | ~NS N.S NS
AxBxC N.S N.S N.S N.S N.S N.S [ NS P N.S N.S

* ** and N.S indicate P<0.05, P<0.01 and not significant, respecuvely ‘Means of each factor designated by the same latter are not
sngmﬁcamly different at 5% level, using Duncan’s multiple range test.
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that using large mother bulbs produced higher number of umbels/plant and
this associated with increasing in seed yield/plant. The presentiresults are in
accordance with those reported by Mostafa. 1992: Brewster, 1994: Mostafa
et al. 1996: Nawab et al.. 1998 and Singh and Sachan, 1998 and 1999.

Effect of planting space:

As shown in Tables (2 and 3). planting spaces (15. 25 and 35 cm
apart) significantly affected diameter of main umbel. dry weight of
umbels/plant. seed weight/umbel. seed vield per plant and per feddan as
well as 1000-seed weight. Increasing planting space caused a significant
increase in these traits. except seed yield /fed.. which significantly decreased
with increasing planting space. Seed yield/plant was significantly increased.
but seed yield/fed. was significantly decreased with each increment in
planting space. While, planting space had no significant effect on number of
sprouts and scapes/plant as well as seed setting and seed germination
percentages in both seasons. Increasing planting space positively affects
weight and diameter of umbel/plant, which reflected in seed yield/plant.
Such result are realistic logic., where wide spaces between plants permit
more suitable conditions for higher productivity of individual plant. while in
case of narrow space. higher seed yield/fed. is due to the intensive number
of plants/unit area. These results were supported by the findings of Mostafa.
1992; Singh et al., 1993: Abdel-Latif. 1995: Gamie et al., 1996: Nawab et
al.. 1998 and Singh and Sachan. 1999.

Effect of nitrogen level :

The analysis of variance indicate that all studied traits were
significantly increased with increasing nitrogen level (Tables. 2 and 3). This
fact was true in both seasons. The obtained results reveal that with each
increment of applied nitrogen the number of sprouts and scapes/plant as
well as seed yield per plant and per feddan were significantly increased in
both seasons. Nitrogen fertilizer is of much importance to onion seed
product. it is considered as essential element for both growth and
reproductive all plants and onion crop. In general. application of nitrogen
fertilizer improvement plant growth and photosynthetic capacity, which
reflected in turn on increases different yield components as well as seed
yield per plant and per feddan. These results are in harmony with those
obtained by Farag et al.. 1989; Hanna-Alla et al., 1997; Rahim et al.. 1997
and El-Saadany and Salman, 2000.
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Effect of interaction:

Data presented in Tables (2 and 3) show that the interactions among
three factors under study failed to exert any significant effect on studied
traits. except that the interaction between mother bulb size and nitrogen
level on number of sprouts and scapes /plant only in the first season as well
as on seed yield per plant and per feddan in both seasons. The interaction
between mother bulb size and planting space was also significant on seed
weight/umbel and seed yield/plant in the first season. The interaction among
three factors affected significantly seed yield/fed. only in the second season.

Data in Tables (4 and 3) reveal that the .combination between the
largest mother bulb size (>5 cm in diameter) and the highest nitrogen level
(120 kg N/fed.) recorded the highest values of' number of sprouts and
scapes/plant as well as seed yield per plant and per feddan. Whereas the
smallest mother bulb size (<3 cm in diameter) gave the lowest values of
mentioned traits when it fertilized with 60 kg N/fed.

Data presented in Table (6) show clearly that the highest weight of
seed/umbel Was obtained from medium bulb sizes and wide planting space.
while the highest value. of seed yield/plant was obtained from large bulbs
and wide planting space. Small bulbs and narrow planting space recorded
the lowest values of both traits. That was true in the two growing seasons.

According to the data in Table (7). it is clear that the highest seed
vield/fed. was obtained by sowing the largest mother bulb size (>5 cm in
diameter) at the narrow planting space (I5 cm apart) and fertilized onion
plants with the highest nitrogen level (120 kg N/fed.). while the smallest
mother bulb size (<3 cm in diameter) gave the lowest seed yield/fed. when it
planted at the wide planting space (35 cm apart) and its plants were
fertilized with the lowest nitrogen level (60 kg N/fed.). "~
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Table (4): Number of sprouts and scapes/plant of onion ¢v. Giza 20 as
influenced by the interaction between mother bulb size and
nitrogen level in 1999/2000 season

Nitrogen level Mother bulb size (cm)

(kg/fed.) 3 s =3
Number of sprouts/plant

60 4.0le 3.77f 4.46¢

90 4.09de 4.0%e 4.89b

120 4.15de 426cd —5.30a
Number of scapes/plant

60 3.44¢g 3.64fg 4.69¢

90 3.74ef 3.97de 5.41b.~

120 4.13d 4.75¢ 3.92a

Means designated by the same latter are not significantly different at 5% level. using
Duncan’s multiple range test.

Table (5): Seed yield per plant and per feddan of onion cv. Giza 20 as
influenced by the interaction between mother bulb size and
nitrogen level in 1999/2000 and 2000/2001 seasons.

Nitrogen Mother bulb size (cm)
oty | <3 [3 >5 <3 35 | >5
Seed vield (g/plant)
1999/2000 season 7000/2001 season
60 12.39f 13.22ef 17.72cd 13.13f 13.29f | 21.84cd
90 12.98¢f | 19.10c 22.64b 15.10ef 18.43de | 28.84b
120 15.85de | 24.35ab 26.68a 17.57e 23. 8Ec 37.49a
Seed vield (kg/fed)
1999/2000 season 200072001 season
60 ' 243.75g | 350.42¢ 366.67de | 248.75f | 311.25e 416.33¢cd
90 259.1 7fg 430.83cd 519.50b 320.42¢ 465.00¢ 461.75¢
120 326.25ef | 438.75¢ 656.25a 362.50de 571.58b 672.00a

Means designated by the same latter are not significantly different at 5% level, using
Duncan’s multiple range test.
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Table (6): Seed weight/umbel and seed yield/plant of onion cv. Giza 20 as
influenced by the interaction between mother bulb size and
planting space in 1999/2000 season.

Planting space Mother bulb size (cm)
(cm) <3 3-3 >5

‘ Seed weight/umbel
15 3.27e 3.75d 4.58bc
25 3.83de 4.18¢cd 4.63bc
35 4.87b 5.47a 4.92ab

Seed vield (g/plant)

15 10.12g 13.21fg 15.10ef
25 13.14fg 19.55¢cd 20.97bc
35 17.46de 24.18b 30.98a

! - . . - »
Means designated by the same latter are not significantly different at 5% level, using
Duncan's multiple range test.

~ Table (7): Seed yield/fed. Of onion cv. Giza 20 as influenced by the
interaction between mother bulb size, planting space and

nitrogen level during 2000/2001 season.

Planting N- level Mother bulb size (cm)
space (cm) : (kg/fed.) <3 3-5 >5

60 362.5 i-m 37625h-1 | 419.75 d-
15 90 400.00d-j | 3533.75cde | 515.75c-g

120 467.50 d-i 645.00b | 675.50a
60 2262510 | 283.75lmn | 416.00 e-j
25 90 271.251mn | 791.25d-h | 406.00 g-k
120 327.504n | 53725c¢d | 610.75 be

60 157.500 | 273.751mn | 413.25f-d

35 90 25000 mno | 370.00i-] | 463.50 d-i
[ 120 292.50k-n | 532.50cf | 529.75 c-f

Means designated by the same latter are not significantly different at 5% level. using
Duncan’s muitiple range test.
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