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ABSTRACT

Two field experiments were conducted in the two successive seasons of
2002/2003 and 2003/2004 in Assiout governcrate to evaluate the two onion cultivars
i.e. Shandaweell and Giza 6 under four fertilizing treatments i,e.chicken , cattle,
mineral and check on vegelative growth, and mineral content as well as yield and
quality of onion bulbs .

The results indicated that the vegetative growth expressed as plant height, leaf
number and bulbing ratio recorded higher values with minerat fertilizer and chicken
manure. Plant height and leaf number were not statistically affected by the two tested
cultivars, in most cases. However, bulb ratio value of Giza 6 was higher than that of
Shandaweelq.

Higher N, P and K content of onion plant were recorded by chicken manure.
The two tested cuitivars were not siatistically different in their N, P, and K content.

The highest total and exportable yield were obtained by chicken manure
followed by mineral fertilizer. Total yield was not statistically affected by the tested
cultivars whereas, Shandaweel{ produced higher exportable yield than Giza 6 cv.

INTRODUCTION

Onion is one of the most important crops for local consumption and
exportation in Egypt. It is one of the most important food crops in the daily
diet of ever Egyptian, as it is usually included in most cooked vegetables, in
salad as well as sometimes as green vegetable. It is well known that using
higher amount of mineral fertilizer cause the loss of most of it in the ground
water and the pollution of the soif and plant. [t might be injurious for animal
and humans. On the other hand, Organic manures are "valuabie as a source
of fertilizers, and essential macro and micronutrients to plants, and serves as
a good natural soil texture conditioner being rich in organic matter (Mishref et
al, 2000). Many studies, carried out in different locations reported the
response of organic manure and mineral fertilizer on growth and vield of
onion. Mohamed and Gamie (1299) found that total bulbs yield of onion
produced by application of Farmyard manure (FYM) and chicken manure
were amounted by 55.3% and 58.7 % from the total bulbs yield obtained by
inorganic fertilizers, respectively. They found also that, the marketable buibs
yield obtained by FYM and chicken manure were about 53% and 61.7 % from
the marketable bulbs yield produced by inorganic fertilizers, respeciively,
produced increases by 53% and 61.7 compared with inorganic fertilizers
respectively. In this concern, Khalil ef al. (2002) foeund that chicken manure
produced the highest total and marketable bulbs yield by about 19.47%
compared by inorganic fertilizers and the same treatment gave the highest
concentration of P and K in onion leaves. In addition Abou El-Magd et a/.
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(2003) indicated that highar vegetative growth, dry matter content and total
yield with better quaility as well as higher N,P, K, Na, Fe, Mn, Zn and Cu
contents of onion bulb were obtained by chicken manure whereas, the lower
values were obtained by cattle manure or mineral fertilization. In anther
investigation Abou El-Magd et al. (2004) obtained higher vegetative growth,
dry matter content and yield with higher quality by the high level of poultry
manure compared with catile manure or mineral fertilization.

As for cultivar effect, Waried and Loaiza (1993) in study on 13 onion
cultivars indicated that the cultivar had a significant influence on bolting, total
yield and marketable yield . In addition Abd EI-Rahim and El-Aref, (2001)
evaluated three onicn cultivars and six strains. They found that Giza 6
Mohassan gave the highest total and exportable yield compared with Behairy
and Giza 20 cultivars. or the other six strains.

This work aimed to investigate the effect of chicken, cattle manures
and mineral fertilization on the vegetative growth , N, P and K contents as
well as yield and quality of onion crop compared with mineral fertilizer to find
out their possibility of replacing or partially replacing mineral fertilizer .

MATERIAL AND METHODS

Two Field experiments were conducted in the Agricuiture Experimental
Station of the facuity of agriculture Al-Azhar university, Assiuct Governorate
during in the two successive seasons 2002 / 2003 and 2003 / 2004 to
evaluate the two onion cultivars i,e. Shandaweelt and Giza 6 under four
fertilizing treatments i,e.chicken , cattle, mineral and check on vegetative
growth, and leaves mineral content as well as yield and quality of onion
bulbs.Soil properties of the experimental site is shown in Table (1) and
chemical analysis of the organic fertilizers used is shown in Table (2).

Table {1): Some physical and chemical properties of the experimental

soil.
Mechanical
analysis Texture | pH | EC |CaCo3l P | K [Ca|Mg| Cl |Hcosl |Sos
Sand | Sait| Clay dsiem| % | % | % | MgiL
Yo 0 Yo
90 5 5 [Sandy soill8.20[ 1.50 | 5.5 [0.44[5702.632.4] 33 | 3.83 [55
Table (2) : Some chemical properties of cattle and chicken manure .
Organic manure C |OMIC/IN Ratiof N { P i K :Ca | Mg|Fe MN
% % % % | % | % | % | % | % ppm
Cattie mnure 18.71137.41 11.62 [1.61|0.73|1.27|0.17{0.70(0.65; 190
Chicken manure 18.48 1 36.96 4.48 4.12|0.18(2.25(1.19{0.52(0.06} 203

Onion seedlings were on 20" of November for the two seasons. Every
experiment included eight treatments which were the possible combinations
of four fertilizer treatments and two cultivars . Experimental design was split
plot with three replicates. Were cultivar treatments were represented in the
main plots and fertilizer treatments occupied the sub- plots. The plot area was
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10.50 m® (consisted of § ridges, 3.5 m long and 60 cm width). Organic
manures were applied before transplanting, while mineral fertilizer treatment
were divided into three equal portions. The first was added after 30 days, the
second after 60 days and the third after 90 days from transplanting.  All the
recommended practices of growing onion in upper Egypt area were followed
. Treatment of this experiment were as follows :
A . Cultivar i.e., Shandaweeel 1 and Giza 6 .
B . Fertilizing treatments . { 80 N units / feddan )
1- chicken manure.
2- cattle manure.
3- Urea.
4- control { without fertilizers )

A random sample of the plants was taken from each plot after 90 days
from transplanting in the following plant growth measurements :
1- plant height "cm
2- Number of leaves per plant .
3- Bulbing ratio ;. Neck diameter / Bulb diameter
4-Average bulb weight ( gm )

Samples of plant were oven dried at 70°C  till the constant weight , fine
grounded , acid digested and kept for chemical analysis. Total N, P and K
were determined according to Cottenie ef af. (1982).

The obtained data were statistically anaiyzed using Costat Software
(1985) and treatment means were compared by using Duncans's multiple
range test at 5% level according to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

A. Vegetative growth :
L. Effect of fertilization:

Vegetative growth of onion plants expressed as plant height, leaf
numbers, bulb weight and bulbing ratio was widely influenced by organic and
mineral fertilization (Table 3). The highest vegetative growth of onion crop
was obtained by mineral fertilization in the two seasons. Addition of urea to
onion crop recorded the tallest plants, denser leaves, heaviest bulbs and
higher values of bulbing ratio. Chicken manure recorded the second order of
onion growth in the abovementioned characters. On the other hand, lower
vegetative growth of onion plant was obtained by cattle manure of onion crop,
but the poorest growth was recorded by the plants without fertilization.
Similar results on onion, Khalil et al., 2002, Abou El-Magd et al., 2003; Abou
Ei-Magd et al., 2004; Ali et af., 2001 and El-Bassyoni, 2002 on garlic, Abou
El-Magd and El-Abagy 2003; Badwi et al, 2005 a and b and Abou EL-Magd
et al,, 2005 on sweet fennel.

2. Effect of cultivar :

The two cultivars Shandaweel 1 and Giza 6 were different in their
vegetative growth in the two seasons. Plant height of the two cultivars was
statistically different in the second season, hut the difference did not reach
the level of significance in the first seasons.
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Tahble (3): Effect of organic and in-organic fertilizers , cultivars and their interaction on plant height, leaf number

and bulbing ratio of onion plants.

Plant height (cm leaf number Bulbing Ratio (Cm)
Shandaweel4 Shandawel1 Shandaweell
Treatments Giza6 Giza6 Mean Giza b Giza6 Mean Giza 6 Giza b Mean
: 2002/2003
Cattle Manure 70.00 a 71.00 a 70.50 b 7.45a 775 a 758 ¢ 0.45a 051a 0485
Chicken Manure 8167 a 8267 a 8217 a 8.18 a 834a 831 b 053 a 0.59a 0.56a
Minerai 84.00 a 8500 a 8367 a 8.35a 860a 8.48 a 053 a 0.5%a 0.56 a
Control 64.00 a 6500 a 64.50¢ 6.62a 6.87 a 6.74 d 0.41a 0.46 a 044 c
Mean 7492 A | 755 A 767 A |7.90 A 0.48 B 0.54 A
200312004
iCattle Manure
7167 a 7267 a 7217b 735 a 760a 748 ¢ 0.46 a 0.53a 050¢c
IChicken Manure 81.00 a 82.00 a 81.50a 8.48 'a 873a 8.61¢ 0.52a 0.58a 0.55b
Mineral B267 a 8367 a 83.17 a 8.25 a 850a 8.78b 0.55a 062 a 0.58a
Control 64.00 a 64.83 a 64.42 ¢ 652 a 6.75a 6.63d 0.39a 0.45a 0.42d
Mean 74.83 B 75.79 A 7.65 A 7T90A 048 8B 053 A
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Leaf numbers was statistically different in the first season, but the difference
was not statistical in the second one. Bulbing ratio was statistically higher
with Shandaweel 1 compared with Giza 6. These results reflected better
growth and bulbing ratio for Shandaweel 1 cultivar than that of Giza 6.

3. Effect of interaction :

Interaction of fertilization and cultivars did not reflect any statistical
differences in the vegetative growth of onion crop expressed as plant height,
leaf numbers, average bulb weight and bulbing ratio (Table 3). These results
indicated that cuitivars and fertilization act independently in growing onicn,

B. Chemical content :
1. Effect of fertilization :

N, P and K percentages were statistically influenced by manuring or
mineral fertilization. Higher content of N, P and K was recorded in onion
leaves by chicken manure. In addition, lower N,P and K percentages in cnion
leaves were recorded by mineral, cattle and control treatments in a
descending order. These results were true and similar in the two seasons of
the experiment. These results are in accordance with those obtained by
Abou El-Magd et al., 2003 and Abou EI-Magd et al.,, 2004 on conion crop and
Ali et al., 2001 and El-Bassyouni, 2002 on garlic and Abou El-Magd and El-
Abagy 2003, El-Shakry, 2005, Badawi et al., a and b 2005 and Abou El-
Magd et al., 2005 on sweet fennel.

2. Effect of cultivars:

N, P and K percentages in onion plant were not statistically different
between the two tested cultivars. N, P and K content of the leaves of
Shandaweel 1 and Giza 6 were not statistically different. These results were
true and similar in the two seasons.

3. Effect of interaction :

Interaction of fertilization and_cuitivars did not reflect any statistical
results in N, P and K percentages of onion plants . These resuits were true
and similar in the two seasons. These results indicated that cuitivars and
fertilization act independently with respect to N, P and K content of onion
teaves.

C. Totai yield of bulbs :
i. Effect of fertilization :

Organic and mineral fertilization statistically increased total yield of
onion crop compared with the control Table (8). The highest total yield of
onion crop was obtained by chicken manuring in the two seasons. Lower
total yield was obtained by mineral fertilization and cattle manuring in a
descending order, but the lowest yield of bulbs was recorded by the
unfertilized treatment. These results were similar and true in the two seasons
of the experiment. The superiority of chicken manure yield might be
attributed to its favourable effect on the soil conditions. Chicken manuring
enhances soil aggregation, aeration and water holding capacity of the soit. In
addition, chicken manuring offers slow release nutrients flow through the soil
soluticn. These results might be attributed also to the higher N, P and K
conient of onicn leaves cbhtained by chicken manure {(Table 4).
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Table (4): Effect of organic and in-organic fertilizers , cultivars and their interaction on N,P and K
percentage of of onion leaves .

N % P % K %
Shandaweel Shandaweel
Treatments 1 1 Shandaweel 1 Mean
Giza6 [Giza 6| Mean Giza b Giza6 |Mean Giza 6 Giza 6
2002/ 2003
Cattle Manure 215a 217 al2.14¢c 0.32a 0.31a [0.32¢ 2.60a 258a 259b
Chicken manure 320a 3.19a13.17 a 0.53a 051a |0.52a 284 a 275a 278a
Mineral 3.05a 3.05a|3.04Db 048 a 043a |046b 250a 3.23a 249¢
Control 117 a 1.70a)1.70d 0.18a 018a [0.18d 20 a 380a 1.89d
Mean 252A |250A 0.38 A 0.36 A 2.48 A 2.45A
Cattle Manure 2003 12004
206a 2.05al2.05¢ 0.43a 0.41a |042¢c 2.44 a 245a 2.43b
IChicken manure 3.05a 3.02a|3.04a 0.53 a 0.52a |053a 250a 2.46a 2.48a
Mineral 280a 2.90al290b 0.46 a 044a |046b 230a 225a 227¢c B
Control 1.65a 1685a(1.85d 0.21a 0.22a {0.22d 1.80a 1.79a 1.79d
Mean Z2A1A 2.40A 041 A D.40 A 225 A 224 A
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These favourable conditions might be reflected as increases in onion crop.
Khalil et al., 2002 and Abou EI-Magd et al., 2003 and 2004 on onion and
Abou El-Magd et al, 2003 on sweet fennel found that organic manuring
enhanced onion yield. Similar results were obtained by El-Bassyouni, 2002
on garlic. Similar results were also by Abou El-Magd and El-Abagy, 2003, El-
Shakry, 2005, Badawi et al., 2005 a and b and Abou Ei-Magd et al., 2005 on
sweet fennel.

2. Effect of cultivars :

The two tested cultivars Shandaweel 1 and Giza 6 were not
statistically different in their total yield. These results were similar and true in
the two seasons of the experiment. These results might be the reflection of
the heaver vegetative growth of the two cultivars in the two seasons. Abd EI-
Rahim and El-Aref evaluated three onion cultivars and six new strains, They
found that Giza 6 Mohassan gave the highest total and exportable yield of
bulbs compared with Behairy and Giza 20.

3. Effect of interaction :

There was no differences in the total yield of onion resulting from the
interaction between fertilization and cultivars. These results was the direct
reflection of the insignificant effect of interaction on the vegetative growth.
Results of Table (3) indicated that onion cultivars and fertilization act
independently on onion growth and total yield. These resuits were true and
similar in the two seasons of the experiment.

C. Bulb quality :
I. Effect of fertilization :

Exportable yield was statistically affected by organic and inorganic
fertilization. Chicken manure treatment recorded the highest percentage of
exportable yield followed by mineral fertilization and cattle manure in a
descending order. The lowest exportable yield was recorded by the
unfertilized treatment. These resuits were true and similar in the two
seasons. Mean bulb weight was also affected significantly by nitrogen
sources. The heaviest bulbs were obtained by mineral fertilization foliowed by
chicken and cattle manures in a descending order. Plant without fertilization
{(control) recorded the lowest mean bulb weight. These results are in
agreement with those obtained by Abou El-Magd ef al,, 2003 and Abou El-
Magd el al., 2004 on onion crop.

Total soluble solids content of onion bult was differed affected by
organic and mineral fertilization (Table 6). Bulbs of mineral fertilization
treatment recorded the highest values of T.5.5. content in the first season.
,but those of chicken manure treatment recorded higher T.5.S. content in the
second season. Lower values of T.5.8. were recorded by cattle manure
treatment buibs. The lowest values of T.5.5. were obtained by those plants
without fertilization {(control).

2. Effect of cultivars : -

Exportable yield was statistically different between the two tested
cultivars (Table 5). Higher and statistical values of exportable yield were
obtained by Shandweel 1 cultivar compared with Giza 6. These results were
true and simiiar in the two seasons of the experiment.
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Table (5): Effect of organic and in-organic fertilizers , cultivars and their interaction on total yield, average weight of
bulb, exportable yield and T.S5.S .

Total yield (Ton / Feddan) Average weight of bulb{gm) Exportable yield {%) T.8.8
T reatments Shandawee1 Shandawee1 Shandaweeli Shandaweell

Giza 6 Giza6 [ Mean Giza 6 Giza 6 Mean Giza 6 Giza 6 | Mean Giza b Gizag | Mean

2002 72002

e 783 a |794a|789c!| 24332 2767a | 260d| 90.39b | 81.9d [861¢c| 890f 122¢ | 1055¢
Cricken 1204 2 |1166a|1184a| 355a 3767a |358b| 9432a | 887b |9i5al 90f |1265b)|1083b
Mineral 8.81 a 885al 928 b 3653 a 39,6 a 38,07 a 915 b 86.7c |{89.4b 9.23e 129a [ 11.07a
Control 581 a 529-a| 566 d 32.33a 355 a 3392¢ 84.3¢c 69.1e |[77.0d B.0g 12.0d | 10.0d
Mean 862 A 865 A 32188 351A S00A 822B 878 B 1243 A
Cattle 2003 /2004
Manure 8.09 a 822 a) B16 ¢ 255a 28.63 a 27.07d 86.3¢ 81.id |831¢c 865 e 1215¢ ; 1040¢c
Chicken
manure 1234 a 1250 a| 1242 a 33.70a 36.73a 3555hb 914a B89a [90.15a 890d 1280b | 1085a
Mineral 969 a 9.24 3| 9894 b 3783a 40.67 a 39.25 a 88.2b B36d |85.2b 8201 13.0a | 10.60h
Control 545 a 587 a| 566 d 325 a 355 a 340c¢ 751 e 727e |73.2d 8.10f 12.05c | 10.08d
NVean 889 A 896 A 3255 B 3538 A 852 A 81.7B 8.46 B 125A
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Data revealed that Shandawee! 1 cultivar yielded more exportable crop than
Giza 6. These resuits were in agreement with those obtained by Abd El-
Rahim and El-Aref (2001).

Mean bulb weight was statistically affected by cultivars (Table 5).
Giza 6 bulbs were statistically heavier than those of Shandaweel 1. These
results were similar and true in the two seasons. Similar results were
obtained by Abd EI-Rahim and El-Aref (2001).

Total soluble solids content of onion bulbs was statistically different
between the two tested cultivars. T.5.S. content of Giza 6 was higher than
that of Shandaweel 1 bulbs. These results were similar and true in the two
seasons. :

3. Effect of interaction :

Exportable yield percentage was widely affected by the combined
effect of fertilization and cultivars. The highest exportable yield percentage
was obtained by the combined effect of chicken manure and Shandaweel 1
cultivars. Shandaweel 1 cultivars receiving chicken manure yielded the higher
exportable crop. On the other hand, the lowest exportable yield percentage
was obtained by Giza 6 cultivar without fertilization.  Other interaction
treatments yielded exportable crop percentage ranging between these two
treatments of interaction. These results were true and simifar in the two
seasons of this study.

Mean bulb weight was not statistically differed between interaction
treatments in the two seasons. These results indicates that fertilization and
cultivars act independently with respect to mean bulb weight.

Total soluble solids content of the bulbs was statistically affected by
the interaction of fertilization and cultivars. Giza 6 cultivar receiving chicken -
manure recorded the highest T.$.S. content of the bulbs in the first season.
In the second one, the highest T.S.S. content was obtained by the bulbs of
Giza 6 receiving mineral fertilization. On the contrary T.5.5. content of the
bulbs was obtained by Shandaweel 1 bulbs without fertilization in the two
seasons of the experiment.

Conclusion

For obtaining high total and exportabie yields with higher bulb quality
Shandaweel 1 cultivar fertiized with chicken manure (80 N units/feddan)
could be recommended in Assiout area.
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