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ABSTRACT

There is a recent tendency to use organic and slow release fertilizers in
crops as a natural and safe substance. Two field experiments were carried out during
winter seasons of 2008/09 and 2009/10 at Sakha Agricultural Research Station, Kafr
El-Sheikh Governorate, Egypt, to compare the effect of different sources of nitrogen
fertilizer: 6 tons compost/fed, 8 tons compost/fed, 10 tons compost/fed, 30 kg N/fed,
as Enciabein (Enc., a commercial trade name of slow release N fertilizer), 60 kg N
(Enc.)/fed, 90 kg N (Enc.)/fed and 90 kg N/fed as ammonium nitrate on growth, yield,
quality, macroelements contents and storability of onion bulb cultivars (Giza 20 and
Giza Red).

The results showed that Giza Red onion cultivar had the highest means of
vegetative growth i.e.(plant height, No. of leaves/plant, bulb diameter, neck diameter,
bulb fresh weight and plant fresh and dry weight at 90 and 120 days after
transplanting , marketable and total bulbs yield/fed, average bulb weight and bulb
diameter compared with cv. Giza 20.

Application of 90 kg N/fed as mineral source produced the highest and
significant values of plant height, number of leaves, neck diameter, bulb diameter,
bulb fresh weight, plant fresh weight and plant dry weight. Application of 30 kg (Enc.
/fed) or 6 t/fed compost resulted in the highest and significant dry matter content of
bulbs.

Giza Red cv. produced the highest and significant bulb fresh weight, plant
fresh and dry weight, number of leaves, neck diameter, bulb diameter, bulb fresh
weight, plant dry weight, marketable yield/fed, total yield/fed and average bulb weight
under the application of 90 kg N/fed as mineral source, but it gave the lowest culls
yield/fed. Meanwhile, application of 30 kg N (Enciabien) or application of 6 t/fed
compost significantly increased bulbs dry matter content.

Giza Red cv. with 90 kg N/fed (mineral) produced highest and significant
marketable yield, total yield and average bulb weight, but it significantly decreased
culls yield/fed. On the other hand, Giza 20 cv. with 30 kg N (Enciabien) produced
highest and significant total soluble and dry matter content.Giza 20 cv. had the lower
and significant P-content with the best of storability after 180 days storage period.
Keywords: Onion, Allium cepa L., N-sources, slow release N, mineral nitrogen

fertilizer and compost

INTRODUCTION

Onion (Allium cepa L.) is an important crop in Egypt. It is consumed
at its young green stage or after its full maturity when it is harvested in form of
a dry bulb. It is growing extensively during winter season in Egypt, occupying
the third crop after tomato and potato in area (115295 feddans) in 2010
season and production (1563300 tons) with an average of 13.56 t/fed, as
mentioned by the yearly book of Economics and Statistics of the Agric.
Ministry, in Egypt.
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Over use of mineral fertilizers causes environmental pollution due to
the excessive accumulation and leaching of harmful elements to the ground
water (Ju et al., 2007). Therefore, N fertilization in vegetable fields has to be
taken into account not only farming economics but also the environment and
human health (Schenk, 2006).

Application of Enciabein as a slow release N fertilizer was superior
than other fast release N fertilizers with regard to growth and yield (El-
Dawwey et al., 1998; Zeidan and El-Karamany, 2001 and Ahmed et al.,
2009). Moreover, Geries (2007) found no valuable effect was observed due
to frequency of application with Enciabein. Organic manures can serve as
alternative to mineral fertilizers as reported by Naeem et al., (2006) for
improving soil structure (Dauda et al., 2008). Many investigators studied the
role of organic manures as stimulating the plant growth, yield of onion (El-
Sheekh and Hegazy (1998), Mahmoud et al. (2000), Rizk et al. (2002),
Ahmad (2004), Geries (2007) and Shaheen et al. (2007). On the other hand,
mineral nitrogen fertilizer is found essential and plays important role on the
bulb formation, consequently affect onion yield. Herison et al., (1993) found
that higher nitrogen application produced larger onion plants at transplanting
and larger bulbs at harvest. Khan et al., (2002) reported that application of
100 kg N/ha produced the highest bulbs vyield. Ghaffoor et al.(2003)
concluded that application of 150 kg/ha gave highest number of leaves/plant,
bulb diameter, marketable yield ,culls percentage and total yield.

The main objective of this investigation was to compare the effect of
different levels of organic (compost) and slow release fertilizers, in addition,
mineral fertilizer and their effect on growth, yield, quality and storability of two
onion cultivars.

[
MATERIALS AND METHODS

Onion was grown in a clay soil at the Experimental Farm of Sakha
Agricultural Research Station, Kafr EI-Sheikh Governorate, Egypt, in 2008/09
and 2009/2010 seasons. The preceding crop was rice in both seasons.
Chemical analysis of soil samples, which taken to 30 cm depth before
transplanting are presented in Table (1). Organic fertilizer, which used in both
seasons, is analyzed as shown in Table (2). The experimental soil was
fertilized with 45 kg P,Os/fed in the form of calcium superphosphate (15.5%
P,0s) during soil preparation.

Table 1: Chemical analysis of the experimental soil (0-30 cm depth) in

2008/09 and 2009/10 seasons.
EC

DTPA extract

H CaCO ON Available (ppm)
Season P (mmhos/ 3 (ppm)
(1:2.5) | " em?) % % N TP K | Zn [ Mn [ Fe
2008/09 8.2 2.90 2.58 1.14 | 24.12 | 6.31 | 309.6 | 0.97 | 10.0 | 9.43
2009/010 8.2 2.73 3.07 0.96 [ 19.80| 7.11 | 293.16 | 155 | 12.0 | 6.12

Table 2: Total macro and micro elements content, C/N ratio and bulk density
(kg) of one m® compost in 2008/09 and 2009/010 seasons.

Season [ P [ K [ Ca [ Mg Fe [Mn]Zn] C/N [Bulk density
As % of dry matter (ppm) ratio kg /m®
2008/09 1.38 1.39 1.83 ‘ 5.76 0.70 | 4278 | 348 |214| 14.89 590
2009/010 1.74 1.50 221 6.22 0.83 | 5781 | 397 |222|11.21 550
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Seed of two tested cultivars (Giza 20 and Giza Red) were sown in
the nursery on October 5" in both seasons. Transplanting took place on
December 18" and 23" in the two seasons, respectively.

A split plot design with four replications was used. The main plots
were assigned to onion cultivars i.e. Giza 20 and Giza Red and the sub-plot
was occupied by N-fertilizer sources as follows:

N;) 6 t compost (comp.)/fed.

N,) 8 t compost/fed.

N3) 10 t compost/fed.

N4) 30 kg N/fed, as Enciabein (commercial trade name of slow release N
fertilizer 40% N) (Enc.).

Ns) 60 kg N (Enciabein)/fed.

Ns) 90 kg N (Enciabein)/fed.

N-;) 90 kg N/fed, as ammonium nitrate (33.5% N, mineral).

The plot area was 10.5 m? (3.5 m length and 3 m width) included five
ridges with 60 cm apart between ridges. Uniformed seedlings were
transplanted on the two sides of ridges 7-10 cm apart. Compost and
Enciabein were added during soil preparation and ammonium nitrate was
added in two equal doses, the first was applied after thirty days from
transplanting and the second was given thirty days later. Other cultural
practices for growing onion were conducted as recommended.

Studied characters:
A. Plant growth measurements:

A representative samples, each consisted five plants were randomly
taken from 2" row of each plot at 90 and 120 days after transplanting (DAT)
to estimated plant height (cm), No. of leaves/plant, bulb and neck diameter
(cm), bulbing ratio (neck diameter, cm/bulb diameter, cm) as disscribed by
(Mann, 1952), bulb fresh weight (g) as well as fresh and dry weights of whole
plant (according to the methods described by A.O.A.C., 1975).

B. Total bulbs yield and quality:

At harvest, all the remaining bulbs were uprooted and bulbs yield of
onion expressed as average bulb weight (g), marketable bulbs yield (t/fed),
culls bulb weight (t/fed) and total bulbs yield (t/fed). In the same time,
samples of 5 bulbs from each plot were taken randomly for recording the bulb
quality properties, i.e., bulb diameter (cm), total soluble solids (TSS%) and
dry matter content.

C. Macro elements content:

At harvest, onion bulb samples from each plot were randomly
selected for elemental analysis. Bulb tissues were oven dried at 70°C for 72
hours. N, P and K elements were determined according to the methods
described by Pregl (1945), Trough and Mayer (1939) and Brown and Lilleland
(1946), respectively.

D. Storability:

After curing, random samples (each of 10 kg) were taken from every
treatment, stored at normal room conditions and weight loss percentage was
recorded after every 60 days (3 storage periods).
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Statistical analysis:

Combined analysis of variance was carried out for the two seasons
according to Gomez and Gomez (1984). Treatment means were compared
by Duncan’s Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

A. Plant growth measurements:

The combined analysis show that onion cultivars had a significant
influence on plant growth characters as expressed by plant height, No. of
leaves/plant, bulb diameter, neck diameter, bulb fresh weight as well as fresh
and dry weights of onion plant at all sampling as shown in Tables (3 and 4).
Giza Red had the highest values of these traits compared with Giza 20.
These results might be attributed to genetic variation between the onion
cultivars in respect to these characters. The differences between onion
cultivars in respect to these traits were reported by El-Damarany and
Obiadalla-Ali (2005), Gamie and Yaso (2007), Yaso (2007) and Marey and
Morsy (2010).

Concerning N-fertilizer source, combined data in Tables (3 and 4)
reveal a positive effect of 90 kg N (Mineral)/fed on plant height, No. of
leaves/plant, bulb diameter, neck diameter, bulb fresh weight as well as fresh
and dry weights of onion plant.

Table 3: Means of plant height, No. of leaves/plant, bulb diameter and
neck diameter at 90 and 120 DAT as affected by onion cultivar
and N-fertilizer source in combined analysis over 2008/09 and

2009/10 seasons.
Plant height No. of Bulb diameter | Neck diameter
Factor (cm) leaves/plant (cm) (cm)

Days after transplanting

90 120 90 120 90 120 90 120
Cultivars(c):
C:- Giza 20 60.66 b |70.76 b| 7.21b | 7.80b | 2.36b | 4.64b [ 1.46b | 1.51b
C,- Giza Red 65.93a|74.36a| 7.64a | 866a |274a|512a|1.75a|175a
F_test *k *%k *%k *%k *k *% **k **k
N-fertilizer source (N):
N; 6 t comp./fed 60.46d |68.79c|6.99de| 7.74e [2.29cd| 4.68d [1.53cd| 1.55b
N 8 t comp./fed 62.52 cd|71.60 b|7.06 de|8.00 de|2.44cd| 4.70d |1.52cd|1.62 ab
N3 10 t comp./fed 64.83 bc|73.30 b|7.63 bc |8.59 bc|2.57 bc|4.99 bc|1.63 bc| 1.69 a
N4 30 kg N(Enc.)/fed 56.26 e |67.12¢c| 6.75e | 7.05f | 220d |4.36e | 1.36d | 1.38¢C
Ns 60 kgN (Enc.)/fed 63.46 c [72.12b|7.29 cd |8.22 cd |2.55 bc [4.81 cd |1.57 bc|1.67 ab
Ns 90 kgN (Enc.)/fed 66.53 ab|76.58 a| 7.84b | 8.78 b [2.78 ab|5.13b [ 1.73b | 1.75a
N7 90 kgN (Min.)/fed 69.00a|78.39a| 843a|926a |3.03a|548a|191a|175a
F_test *%k *%k *%k *%k *%k *% *%k *%k
Interaction (C x N) * NS NS NS NS NS NS NS

* ** and NS indicated P<0.05, P<0.01 and not significant, respectively. Means within the
same column for each factor designed by the same letter are not significantly different at
5% level according to Duncan’s multiple range test

While application of 30 kg N (Enc.)/fed followed by 6 tons
compost/fed were inferior as compared to all treatments at 90 and 120 DAT.
However, N-fertilizer source revealed non significant differences in bulbing
ratio. Such favorable effect of mineral nitrogen on plant growth might be
resulted from quick uptake of nitrogen in roots zone, which resulted in more
vegetative growth. These results are in agreement with the findings of Rizk et
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al. (2002), Karam (2005), Yaso et al. (2007), Serana et al. (2010) and
Shaheen et al. (2010).

The interaction between cultivar and N-fertilizer source significantly
affected Plant height at 90 DAT, plant dry weight at 120 DAT, bulb fresh
weight and plant fresh weight at all sampling dates. Moreover, the results in
Table (5) show that the maximum values of plant height, bulb fresh weight
and plant fresh weight were recorded with application of mineral fertilizer (90
kg N/fed) to Giza Red, whereas highest plant dry weight with Giza 20 onion
cultivar under the application of 90 kg N/fed as mineral source

Table 4: Means of bulbing ratio, bulb fresh weight, plant fresh weight
and plant dry weight at 90 and 120 DAT as affected by onion
cultivar and N-fertilizer source in combined analysis over
2008/09 and 2009/10 seasons.

Bulbing ratio Bulb fresh Plant fresh Plant dry weight

weight (9) weight (9) @
Factor Days after transplanting
90 120 90 120 90 120 90 120

Cultivars(c):

C:- Giza 20 0.62 0.33 (47.36 b|90.57 b [107.35 b({162.14 b[ 8.53 a | 17.34 a
C,- Giza Red 0.65 0.34 |[54.66 a|100.57 a|125.61 a|184.47 a| 6.58 b| 15.10 b
F_test N S N S *%k *%k *% *% *% *%
N-fertilizer source (N)

N; 6t comp./fed 0.68 0.34 (39.48 e| 80.99 f [100.22 f{152.65 f| 6.20 d | 14.56 c
N. 8t comp./fed 0.63 0.35 |[45.71d|90.99 e [107.56 e|166.69 e[6.69 cd| 15.25 d
N; 10 t comp./fed 0.64 0.34 |[50.06 c |103.58 ¢[115.25 ¢[177.69¢c|[8.23 b | 16.95¢C
N, 30 kg N(Enc.)/fed | 0.63 0.32 [ 35.70f|70.00¢g|88.96 g[138.16 g[5.56 e | 13.79 f

Ns 60 kg N(Enc.)/fed | 0.63 0.35 (47.99 cd| 95.15d [111.19 d|172.20 d| 7.04 c | 15.86 d
Ne 90 kg N(Enc.)/fed | 0.62 0.34 |(64.84 b|108.55 b[133.89 b[194.95b[9.35a| 18.02 b
N7 90 kg N(Min.)/fed 0.63 0.34 [73.30 a|120.99 a|159.30 a/210.80 3/ 9.78 a| 19.11 a
F_test N S N S *%k *%k *% *% *% *%
Interaction (C x N) NS NS ** ** ** ** NS **

* ** and NS indicated P<0.05, P<0.01 and not significant, respectively. Means within the
same column for each factor designed by the same letter are not significantly different at
5% level according to Duncan’s multiple range test.

The interaction between cultivar and N-fertilizer source significantly
affected Plant height at 90 DAT, plant dry weight at 120 DAT, bulb fresh
weight and plant fresh weight at all sampling dates. Moreover, the results in
Table (5) show that the maximum values of plant height, bulb fresh weight
and plant fresh weight were recorded with application of mineral fertilizer (90
kg N/fed) to Giza Red, whereas highest plant dry weight with Giza 20 onion
cultivar under the application of 90 kg N/fed as mineral source
B. Total bulbs yield and quality:

Results concerning total bulbs yield and quality i.e. average bulb
weight (g), marketable bulbs yield, culls yield, total bulbs yield (t/fed), bulb
diameter (cm), TSS and dry matter content are given in Table (6). Onion
cultivars differently and significantly affected bulbs yield and quality except
culls yield/fed. The highest values of all studied characteristics resulted from
cv. Giza Red as compared to cv. Giza 20. The inverse was true in TSS and
dry matter content. The significant differences between studied onion
cultivars may be due to their significant performance in some other traits such
as plant height, No. of leaves/plant, bulb diameter, neck diameter, bulb fresh
weight as well as fresh and dry weights of onion plant that were discussed
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previously. Genotypic differences in onion yield and quality were reported by
many investigators such as El-Damarany and Obiadalla-Ali (2005); Yaso
(2007) and Marey and Morsy (2010).

Table 5: Plant height at 90 DAT, bulb and plant fresh weight at90 and

120 DAT and plant dry weight at 120 DAT as affected by the

interaction between onion cultivar and N-fertilizer source in

combined analysis over 2008/09 and 2009/10 seasons.
N-fertilizer source

Cultivar 6t 10t 30 kg 60 kg 90 kg 90 kg

8t
comp./fed | comp./fed ‘comp./fed ‘N(Enc.)/fed N(Enc.)/fed|N(Enc.)/fed|N(Min.)/fed
Plant height (cm) at 90 DAT

Giza 20 59.10 ef ‘ 61.24 def | 62.10def | 54.16 g ‘ 61.49 def | 62.96 de ‘ 63.54 d
GizaRed | 61.81 def | 63.79cd | 67.56 bc 58.37 f 65.43 cd 70.09 b 74.46 a
Bulb fresh weight (g) at 90 DAT

Giza 20 36.44 i 45.57 fg 49.64 e ‘ 32.02 ‘ 48.87 ef 57.34d ‘ 61.64 ¢
Giza Red | 42.52gh | 45.85fg 50.48 e 39.38 hi 47.10 ef 72.34 b 84.96 a
Bulb fresh weight (g) at 120 DAT

Giza 20 75.09 g ‘ 89.22 ef 98.31d ‘ 66.45 h ‘ 91.10 e ‘ 100.20d ‘ 113.64 b
GizaRed | 86.50f 92.77 e 108.84 c 73.55¢ 99.20d 116.89b | 128.35a

Plant fresh weight (q) at 90 DAT

Giza 20 96.18 h ‘ 99.46 gh | 109.16 f ‘

GizaRed | 104.26g | 115.65e | 121.35d

Plant fresh weight (q) at 120 DAT

Giza 20 ‘ 141.99j | 157.72h | 171.00f ‘ 121.46 k ‘ 161.99 gh | 180.08 e | 195.73 ¢

81.41i 102.31g | 123.88d | 139.05¢
96.52h |120.06de | 143.89b | 177.56 a

GizaRed | 163.319g | 175.67 ef | 184.38d 149.85i 182.40d | 209.82b | 225.87 a
Plant dry weight (q) at 120 DAT

Giza 20 15.26 g 16.49 f ‘ 18.41 bc 14.34 h 17.43 de ‘ 19.18 b 20.24 a
Giza Red | 13.85 hi 14.00 hi 15.48 g 13.25i 14.28 h 16.87 ef 17.99 cd

Means designed by the same letter are not significantly different at 5%
level, using Duncan's multiple range test.

Regarding N-fertilizer source, it was exhibited a significant effect on
bulb yield and its components as well as bulb quality. Nitrogen fertilizer in the
form of mineral (ammonium nitrate) at 90 kg N/fed resulted in the highest
values of bulb weight, marketable yield/fed, total yield and bulb diameter,
while it gave the lowest values of culls yield/fed, TSS and dry matter content
as compared with applying 90 kg N (Enc.)/fed and other treatments. Such
effect of mineral nitrogen was possibly due to its immediate availability and
quick absorption from the roots zone both of that are associated with better
growth and weight of whole onion bulb, which promoted bulb yield,
consequently, decreased the TSS and dry matter content. Serana et al.
(2010) found that application of inorganic fertilizers gave a higher yield than
organic manure alone. This effect was in conformity with the results obtained
by Rizk et al. (2002), Karam (2005), Geries (2007) and Shaheen et al. (2010).
Results presented in Table (6) show that the interaction effect between onion
cultivar and fertilizer source (organic and inorganic fertilizers) was significant
on bulbs yield and quality, except of bulb diameter and dry matter content.
The data of Table (7) show that, maximum average of bulb weight,
marketable yield/fed and total bulbs yield/fed were obtained with application
of mineral fertilizers at the rate of 90 kg N/fed to Giza Red onion cultivar.
While 30 kg N (Enc.)/fed with Giza Red onion cultivar gave the maximum
weight of culls yield/fed. Data also in Table (7) show that the highest TSS%
value was produced by combination of Giza 20 and 30 kg N (Enc.)/fed
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Table 6: Means of average bulb weight, marketable bulbs yield, culls
yield, total bulbs yield, bulb diameter, TSS % and dry matter
content as influenced by onion cultivar and N-fertilizer source
in combined analysis over 2008/09 and 2009/10 seasons.

Bulbs yield Bulb qualit
Av. bulb | Mark. Culls Total Bulb Dry
Factor weight yield yield yield |diameter T(,?S matter
() (t/fed) (t/fed) (t/fed) (cm) 0 content
Cultivars(c) :
C;- Giza 20 92.02b | 10.38b 2.28 12.66b | 587b | 12.80a | 16.52a
C,- Giza Red 97.94a | 1131 a 2.33 13.64a | 6.64a [12.29 b | 14.99b
F_test *%k *% N S *%k *%k *%k *
N-fertilizer
cource): 4 | 8392e | 98le | 243b | 1225e | 572e | 13.08b |16.78ab
Nl 8t comp'/fed 86.53e | 10.64d | 2.35b | 12.99d | 6.12d | 12.41c | 16.36b
N2 101 corﬁ' Jed 99.18c | 11.12c¢ | 2.12c | 13.24c | 6.42bc | 12.45c | 1552¢c
N3 30 k N(E'nc yfed 78.77 f 8.74f 311a | 11.85f 5.35f 13.51a | 17.14 a
N4 60 kg N(Enc')/fed 92.69d | 10.73d | 2.13c | 12.87d | 6.23cd | 1253c | 15.76 ¢
NZ 90 kg N(Enc')/fed 106.09b | 11.73b | 2.04c | 13.77b | 6.65b | 12.26c | 14.50d
FN7 90 kg N(Min.j/fed 117’.59 a 13.*1*5 a 1?5 c | 15. 39 al| 7. 2*? a 11.i9 d 14.i3 d
-test

Interaction (C x N) ** ** ** ** NS ** NS

* ** and NS indicated P<0.05, P<0.01 and not significant, respectively. Means
within the same column for each factor designed by the same letter are not
significantly different at 5% level according to Duncan’s multiple range test.

Table 7: Average bulb weight (g), marketable bulbs yield (t/fed), Culls
yield (t/fed), total bulbs yield (t/fed) and TSS% as affected by
the interaction between onion cultivar and N-fertilizer source in

combined analysis over 2008/09 and 2009/10 seasons.

] N-fertilizer source

Cultivar 6t ‘ 8t 10t ‘ 30 k 60 k 90 k

comp./fed | comp./fed | comp./fe nc.)/fe nc.)/fe nc.)/fe in.)/fe
/fed /fed /fed IN(E ) dIN(E ) dIN(E ) dN(M )fd

/Average bulb weight

Giza 20 80.32 g 84.46 f% ‘ 94.25 de ‘ 82.93 fg ‘ 86.93 efg ‘ 103.70 bc | 11153 b

Giza Red | 87.51 efq 88.60 104.10bc | 74.61h 98.45 ¢ 108.48b | 123.85a

Marketable bulbs yield (t/fed)

Giza 20 9.311 10.30 ‘ 10.64 ‘ 39k ‘ 10.20 h ‘ 11.11 ef 12.73 b

glzli‘:l RedId ( %O.(%l h 10.98 f 11.62 9.08 | 11.27 e 12.35¢ 13.56 a

ulls yiel t/fe

Giza 20 2.31 cde | 2.33 cde ‘ 2.12 def 290 b 2.07 ef 2.12 def 2.08 ef

Giza Red 255¢c 2.37cd 2.11 def 3.33a 2.19 def 1.95fg 1.81h

-(EOtaIZ%UIbS VJ.?.I%Z(t”ed) 12.63 fi 12.7 11. 12.27 h 13.23 14.81 b
iza i . 23 e .

'(I?JISZg Red 12.86 f ‘ 13.35 g ‘ 13. 73 d ‘ 12. 41 qh 13.46 e ‘ 1431 c ‘ 15.37 a

Giza 20 13.31b 12.28 ef 12.74 d 13.80a | 12.85cd | 12.55de ‘ 12.10 ef
GizaRed | 12.85cd | 12.54cd | 12.16ef | 13.21bc | 12.21 ef 11.97f 11.07 g

Means designed by the same letter are not significantly different at 5% level, using
Duncan's multiple range test

C. Macro elements content:

The combined data in Table (8) show that the differences in N and K
contents of onion bulbs as affected by the two cultivars did not reach the 5%
level of significant level. However, P content was significantly higher in
cultivar “Giza Red” when compared to cultivar “Giza 20”. This superiority
might be attributed to that Giza Red attained the maximum values of plant
growth measurements as well as total bulbs yield and its physical properties,
consequently, these might be reflected on the chemical properties of onion
bulbs. In this connection, Mohamed and Gomei (1999) found that the
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differences in N, P and K contents as affected by different cultivars did not
reach the 5% level of significant.

There was a significant difference in macro elements content due to
N-fertilizer source (Table 8). Results revealed that the maximum of nitrogen
content was recorded with 90 kg N/fed as ammonium nitrate. The rise of P
and K contents in bulb depends on increasing compost doses and they were
maximum at 10 tons compost/fed. But inferior values of N, P and K were
observed with 30kg N (Enc.)/fed. Then, it was considered that the decrease
in the elements content of bulbs by applying manure would be due to the
element, which causes enlargement of bulb, and increasing vyield
consequently reduces the unit amount of these elements (dilution effects).
Coolong et al. (2004) stated that in onion bulbs N and P content was
increased by N application. Yoldas et al. (2011) found that increasing the rate
of cattle manure doses significantly increased K content of onion, while N
content had low level.The interaction between onion cultivar and the source
of N-fertilizer was significantly affected P content only (Table 9) and the
highest P content was found by adding 10 tons compost/fed for Giza Red
without significant with Giza 20 onion cultivar under the same source.

D. Storability of onion bulbs:

Data presented in Table (8) indicate significant differences between
the two cultivars for total weight loss of onion during storage period of six
months after harvest, except at the third period. Giza Red was affected
greater than Giza 20. It is clear from the previous results that Giza Red had
low storability than Giza 20. These differences in percentages of bulbs weight
loss may be attributed to the genetic differences between the tested onion
cultivars , in addition, onion cv. Giza 20 is characterized by having a high
capability to control sprouting phenomena under the local storage condition at
North Delta. The differences between onion cultivars in respect to storability
were reported by many investigators such as El-Kafoury et al., 1996; Abbey
et al., 2000; Leilah et al., 2003 and Marey and Morsy 2010.

Table 8: Percent of macro elements content and total weight loss
percent of two onion bulbs cultivars during storage period
of six months as affected by N-fertilizer source in combined
analysis over 2008/09 and 2009/10 seasons.

Weight Toss percent

Factor Percent of Storage period (Months)

N P K 2 4 6
Cultivars(c ):
C:- Giza 20 1.58 0.28 b 0.56 9.69 b 7.74b 13.64
C,- Giza Red 1.59 0.32a 0.53 10.34 a 8.10a 14.25
F-test NS * NS ** * NS
N-fertilizer source (N):
N; 6 t comp./fed 1.31d 0.24d 0.51c 9.17c 6.90d 12.51 de
N, 8 t comp./fed 1.42 cd 0.32b 0.54 bc 9.55 be 7.58 ¢ 12.82d
Nz 10 t comp./fed 1.77b 0.41a 0.72a 10.34b 8.37b 14.49 ¢
N4 30 kg N(Enc.)/fed 1.08 e 0.24d 0.44 d 8.87c 6.66d 11.93 e
Ns 60 kg N(Enc.)/fed 157c 0.29 bc 0.51c 9.89 bc 791c 13.99 ¢
Ns 90 kg N(Enc.)/fed 1.89b 0.32b 0.57b 10.65 b 8.56 b 15.43 b
N7 90 kg N(Min.)/fed 2.07 a 0.27cd 0.53¢c 12.05 a 9.47 a 16.46 a
F_test *% *% *% *% *% *%
Interaction (C x N) NS *x NS NS * NS

* ** and NS indicated P<0.05, P<0.01 and not significant, respectively. Means within the
same column for each factor designed by the same letter are not significantly different at
5% level according to Duncan’s multiple range test.
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Table 9: Effect of the interaction between onion cultivar and N-fertilizer
source on percent of P content and total weight loss percent at
the second storage period (4 months) in combined analysis
over 2008/09 and 2009/10 seasons.

N-fertilizer source
Cultivar 6t ‘ 8t ‘ 10t ‘ 30 kg ‘ 60 kg ‘ 90 kg ‘ 90 kg
comp./fed | comp./fed | comp./fed |N(Enc.)/fed | N(Enc.)/fed | N(Enc.)/fed | N(Min.)/fed

Percent of P content
Giza 20 0.26 efg ‘ 0.31 cde ‘ 0.39 ab ‘ 0.24fg ‘ 0.27 efg ‘ 0.29 def ‘ 0.21g
Giza Red 0.22¢g 0.33 cd 0.42a 0.24 fg 0.33 cd 0.35 bc 0.32 cde
Total weight loss percent(4 months)
Giza 20 6.99 fg 7.70 de ‘ 7.94 de ‘ 6.48 g ‘ 7.74 de ‘ 8.31cd ‘ 9.04 b
Giza Red 6.80 fg 7.47 ef 8.79 bc 6.84 fg 8.07 de 8.80 bc 9.90a

Means designed by the same letter are not significantly different at 5% level, using
Duncan's multiple range test.

N-fertilizer source had a significant effect on total weight loss of onion
bulbs at all storage periods (Table 8). Therefore, the minimum weight loss
percentage of onion bulbs was obtained from applying 30 kg N (Enc.)/fed or 6
tons (compost)/fed. While, excessive N application contributes to increase
storage losses. This may be attributed to the negative relation between TSS
in bulbs and sprouting percentage of bulbs during the storage period, which
resulted from mineral fertilizer. This finding was in accordance with those
reported by Mohamed and Gamie (1999), Tumbare and Pawar (2003) and
Geries (2007).

Results recorded in Table (9) indicate that the effect of interaction
between onion cultivar and N-fertilizer source was significant for total weight
loss percentage only at the second storage period (4 months). Giza Red
recorded the highest total weight loss under 90kg N/fed as mineral fertilizer.
Conclusion

In conclusion, Giza 20 cv. with application of 30 kg N (Enciabein)/fed
produced the highest and significant total soluble solids and dry matter
content. While, Giza Red cv. with application of 90 kg N(mineral)/fed
produced the highest and significant average bulb weight. Application of 30
kg N (Enciabein) decreased the weight loss after six month. Further studies
are needed to evaluate combination of organic and mineral fertilizers to
identify optimal rates of organic and mineral fertilizers for proper growth and
production of onion.
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