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This experiment was conducted to find the influence of both organic and mineral fertilizer on the quality
and yield of onion (Allium cepa L.) and also on the macro and micro element contents of onion bulb.
Cattle manure was applied at 0, 20, 40 and 60 t/ha. Nitrogen:phosphorus:potassium was applied at the
recommended dose of 120:100:150 with half of the recommended rate of NPK. Yield, yield components
and macro-micro element contents were measured. In the first year, bulb width and number of storage
leaf were influenced significantly by the treatments. In the second year, applications affected onion
yield significantly but bulb number, fleshy thickness, bulb weight, bulb height, number of storage leaf,
number of shoot tip and number of dried leaves were not influenced statistically. In the first year,
treatments influenced K content, but did not influence N, P, Ca, Na, Mg, Fe, Zn, Cu and Mn contents of
the onion bulb. In the second year, the treatments influenced Na content, but did not influence the

others.

Key words: Onion, organic fertilizer, mineral fertilizer, yield, macro elements, micro elements.

INTRODUCTION

In Turkey, due to over population, the high rates of using
chemicals disrupt the natural balance of the environment
and human health. In this sense, natural resources, such
as water, soil conservation and productivity by natural
sustainability are important. In this regard, organic fertile-
zers are considered important.

Organic material such as farmyard manure improves
soil physical chemical properties that are important for
plant growth (Synman et al., 1998). Organic fertilizers has
positive effect on root growth by improving the root
rizosfer conditions (structure, humidity, etc.) and also
plant growth is encouraged by increasing the population
of microorganisms (Shaheen et al., 2007). Organic fertile-
zers contain plant nutrients. Organic acids which occur in
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Abbreviations: NPK, Nitrogen : phosphorus : potassium; N,
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manganese; O.M., organic matter; AAS, atomic absorption
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decomposition increases the benefits of nutrients
(Anonymous, 2010).

In several studies, the effects of fertilization on yield
and quality of onion were investigated. Kumar et al.
(2001) found that application of 120 kg N/ha increased
onion yield to 30%. Rumpel (1998) researched the effect
of 20, 40, 60 t/ha animal manure doses, NPK (75: 50:
100 kg / ha) inorganic fertilizer and combination of these.
Researchers have found that addition of animal manure
resulted in higher onion yield compared to NPK fertilizer.
0, 50 and 150% of the recommended amounts of NPK
fertilizers (125:33:50 kg/ha) with 0. 10, 20 t/ha manure
combination increased onion yield and nutrient uptake
(Sharma et al., 2003).

Mixture of chicken manure and biofertilizer increases
the yield of onion and enriched nutrient content in tuber
was reported by Shaheen et al. (2007).

Onions are produced in our country as widely as
possible. According to the data of Turkey Statistics Insti-
tute (tuik), the production of fresh onion was 168223 tons,
and 2007118 tons for dried onion (Anonymous, 2009).

The main objective of this investigation was to study
the effect of different levels of organic fertilizers on the
yield, quality and macro-micro element content of onion



Table 1. Physical and chemical properties of soil in the experimental field.

Yoldas et al.

1st Year 2nd Year

Property

(0-30 cm) (30-60 cm) (0-30 cm) (30-60 cm)
pH 7.15 6.86 7.29 8.07
Salt (%) 0.03 0.03 0.03 0.03
O.M. (%) 0.57 0.77 0.46 0.05
CaCOs (%) 0.56 0.64 0.63 0.63
Sand (%) 84.92 76.92 81.12 83.12
Lime (%) 2.72 2.72 4.88 4.88
Silt (%) 12.36 20.36 14.00 12.00
Structure Loamy-sand Loamy-sand Loamy-sand Loamy-sand
Total N (%) 0.12 0.13 0.05 0.028
Available P (ppm) 0.22 0.25 18.4 19.3
Available K (ppm) 71 70 70 35
Available Ca (ppm) 1500 1486 691 543
Available Mg (ppm) 485 480 132 72
Available Fe (ppm) 4.92 4.80 17.36 14.12
Available Mn (ppm) 2.81 2.15 5.26 30.60
Available Zn (ppm) 3.22 2.85 2.13 0.51
Available Cu (ppm) 0.49 0.52 1.70 0.87
Available Na (ppm) 9 9 16 16
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(Allium cepa L.) plants. In addition, the results are
compared with mineral fertilizer applications.

MATERIALS AND METHODS

The research was conducted at the experimental field of Ege
University, Odemis Technical Training College (38° 16'N, 27° 59'W).
Valencia variety was used. The experiment was arranged in
randomized block design with three replications. In the experiment,
the cattle manure of 0, 20, 40, 60 t/ha, and also recommended
dose of NPK (120:100:150 kg / ha) and half dose (60:50:75 kg/ha)
were used (Vural et al., 2000). Six different treatments with control
and three replications were conducted in 18 plots. The plot area
was 3m? and consisted of ten rows, 0.3 m apart, with 0.02 m
spacing in rows. Nitrogen fertilizer was applied in ammonium nitrate
form (33 %); 1/3 at planting, 1/3 for full leaf expansion and 1/3 at
the beginning of the bulb, making three divisions. Phosphorus and
potassium were applied at the planting in the forms of triple super
phosphate and potassium sulphate.

The research was conducted over two years; seeds were sown in
March 2nd in the first year and March 21st for the second year.
Seedlings were planted in April 29th and May 18th, in the first and
second years, respectively. In every two year, the harvest was
carried out in the first week of November. The soil characteristics of
the field are given in Table 1. The soil is in neutral reaction except
in the second year where it is 0 to 30 cm in depth (alkaline
medium).

There is no problem of total salt. The texture is loamy-sand. Lime
and organic matter was poor. In the first year, total N content was
good, but poor in the second year. Available K content of soil was
low. Available P content was poor in the first year, but rich in the
second year. In the first year, calcium content was medium, but in
the second year, it was poor. The content of Mg in 0 to 30 cm depth
was good. Fe, Cu, Mn and Zn were found to be sufficient. However,
in the 2nd year, the experiment soil at a depth of 30-60 cm was the
critical level for Zn (Glnes et al.,, 2000). The cattle manure

characteristics are given in Table 2. In this study, during the growth
period, weeds were removed by hand hoeing and irrigation was
done on a regular basis. At the end of the experiment, yield
components (average bulb width, bulb height, and flesh thickness,
number of storage leaf, number of shoot tip, and number of dried
leaf) were determined.

For chemical analysis of the bulb, samples were taken from plots
after they were dried in 70°C, ready for analysis (Kacar, 1972).
Onion samples were chosen from each parcel. In the study, total
nitrogen was analyzed according to the modified method of Kjeldahl
(Bremner, 1965). After wet digestion of samples, the phosphorus
content was determined by colorimetric method (Lott et al., 1956).
Potassium, calcium and sodium contents were analyzed by
flamefotometer; magnesium was measured by the AAS (Kacar,
1972). Fe, Zn, Mn and Cu amount was determined by AAS (Munoz,
1968).

Trial statistical evaluation result of data was done using software
package TARIST (Agikgdz et al., 1993).

RESULTS AND DISCUSSION

Data about effects of organic and mineral fertilization on
onion yield and some quality criteria in the 1st and 2nd
years are given in Tables 3 and 4. In the first year, onion
yields were found to be between 31.65 to 41.50 t/ha;
number of bulb to be 26.7 to 33.0; bulb width to be 5.49
to 7.9 cm; bulb height to be 6.31 to 8.66 cm; number of
storage leaf to be 7.80 to 11.27; fleshy thickness to be
0.17 to 0.26 cm; the number of shoot tips to be 1.27 to
2.07 and the number of dried leaf to be 2.00 to 2.40
(Table 3). According to statistical analysis, bulb width and
the number of storage leaves were affected by
applications.

Bulb width and the number of storage leaves were at
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Table 2. Some properties of manure (1st and 2nd year).

Property

Total N (%)
Available P (%)
Available K (%)
Available Ca (%)
Available Mg (%)
Available Fe (%)
Available Mn (ppm)
Available Zn (ppm)
Available Cu (ppm)

1st Year 2nd Year
1.36 1.6
0.32 0.92
1.11 1.21
0.38 0.60
0.60 0.58
1.35 0.06
213.2 101
92.1 46
25.0 12

Table 3. Effects of organic and mineral fertilization on yield and some quality criteria (1st year).

Yielg Number Bulb Bulb Fleshy Number of Numberof Number
Treatment (t/ha) of bulg) width height thickness storage shoottip  of dried
(no/m?) (cm) (cm) (cm) Leaf (no) (no) leaf (no)
0 31.65 26.7 5.49° 6.31 0.18 8.13° 1.27 2.40
20t/ ha 34.65 33.0 6.13° 7.43 0.26 8.33° 1.47 2.40
40t/ ha 35.40 32.5 7.42° 7.21 0.22 8.73" 1.40 2.20
60t/ha 36.70 28.5 7.89° 8.66 0.20 11.27% 2.07 2.00
NPK 39.20 31.7 7.45° 8.03 0.19 10.20° 1.73 2.33
NPK/2 41.50 31.3 6.65% 7.37 0.17 7.80° 1.40 2.20
LSD ns ns 1.281" Ns 1.162** ns ns

a, b, c and d; Average which is shown with different letters in the same column are significantly different; * significantly different
at the P < 0.05 level; ** significantly different at the P < 0.01 level; ns, no significant difference.

the maxmium at 60 t/ha application of organic fertilizer.
However, for bulb width, 40 t/ha and 60 t/ha of organic
fertilizer application, NPK and NPK/2 mineral fertilizers
applications were in the same statistical group. In the
number of storage leaves between 60 t/ha organic
fertilizer and the NPK application, statistically significant
difference was not found. The highest yield was obtained
with the application of mineral NPK/2 but this was not
significant. This application increased yield by 24%
compared to the control plots. Similar result was found
also by Rather et al. (2003), Sharma et al. (2003), Kumar
et al. (2001), Dixit (1997) and Mallanagouda et al. (1995)
but Akoun (2005), Agudelo and Casierra (2004), Blay et
al. (2002), Rumpel (1998), Singh et al. (1997), Singh at
al. (1997) and Vural et al. (1987) reported the opposite of
the others. They found the best result from organic
manure. The number of bulb, bulb height, fleshy
thickness, the number of shoot tip and number of dried
leaf were not affected statistically by fertilization in the
first year (Table 3).

In the second year, it was found that yields were
changed from 15.38 to 27;80 t/ha; number of bulb, from
48.98 to 68.62 no/m?; bulb width, from 3.81 to 5.38 cm;
bulb height, from 5.43 to 6.69 cm; fleshy leaves thick-
ness, from 0.17 to 0:28 cm; number of storage leaves,

from 6.87 to 7.82; the number of shoot tips, from 1.07 to
1.47 and number of dried leaf from 1.80 to 2.53 (Table 4).
The applications affected yield. The highest yield was
obtained with the application of organic fertilizers at a
dose of 20 t/ha. This application increased yield by 24%
compared to the control plots; but there was no important
difference between the 20 t/ha of organic fertilizer
application and the control, statistically (Table 4).

Organic manures activate many species of living
organisms which release phytohormones and may
stimulate the plant growth and absorption of nutrients
(Arisha et al., 2003) and such organisms need nitrogen
for multiplication (Ouda and Mahadeen, 2008). Similar
result was also reported by Rumpel (1998) and Sharma
et al. (2003). They found that animal manure applications
increased onion yield. Vural et al. (1987) also reported
that it was a converse relationship between delay in
sowing time and bulb sizes. In addition, they noticed that
the size of bulb reduced because of delay of sowing and
planting to February. However, the use of organic
fertilizer increases the height of the bulb, as reported by
Jayathilake et al. (2003) and Akoun (2005). Organic and
mineral fertilizer applications did not affect number of
bulb, bulb width, bulb height, fleshy thickness, number of
storage leaf, number of shoot tip, and number of dried
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Table 4. Effect of organic and mineral fertilization on yield and some quality criteria (2nd).

Yielg  Numberof  Bulb Bulb  Fleshy Numberof Numberof Number of
Treatment th bulb width  height thickness storage shoottip  dried leaf

Wha) " (mom?®)  (em) (em) (cm) leaf (no) (no) (no)
0 25.98% 55.352 3.81 5.59 0.18 6.87 1.13 2.00
20t/ ha 27.80° 67.045 5.38 6.69 0.28 7.43 1.47 1.80
40t/ha 15.38° 68.623 3.94 5.43 0.21 7.07 1.07 1.93
60t/ha 19.77% 55.544 4.30 6.07 0.19 6.87 1.20 1.87
NPK 18.97° 53.644 4.40 5.50 0.20 7.73 1.47 2.53
NPK/2 17.78° 48.982 4.34 5.96 0.17 7.82 1.27 2.07
LSD 6.417** Ns ns ns Ns ns ns ns

a, b, c and d; Average which is shown with different letters in the same column are significantly different; * significantly different at
the P < 0.05 level; ** significantly different at the P < 0.01 level; ns, no significant difference.

Table 5. Effects of organic and mineral fertilization on the contents of the macro and micro elements in onion (1styear).

Treatment P K Ca Mg Fe Cu Zn Mn Na
(%) (%) (%) (%) (%) (pPpm) (ppm) (ppm) (PPM) (%)
0 493 044 3.41° 1.82 047 185.0 9.70 1453 4523 0.27
20t/ ha 510 044 391% 193 053 184.0 1150 1270 4423 0.33
40t/ ha 540 045 3.92% 1.70 049 1733 1060 1493 39.90 0.32
60t/ ha 493 048 4.09° 193 051 1723 1097 1640 4253 0.38
NPK 497 048 378" 207 057 182.0 1067 16.00 4450 0.29
NPK/2 513 0.48 3.60™ 199 059 1757 1083 1717 5440 0.24
LSD s ns ns 0.35* ns Ns Ns ns ns ns Ns

a, b, c and d; Average which is shown with different letters in the same column are significantly different; * significantly different
at the P < 0.05 level; ** significantly different at the P < 0.01 level; ns, no significant difference.

leaf significantly in the second year.

The results of the macro and microelements for the first
year (N: 4.93 to 5.40%; P: 0.44 to 0.48%; K: 3.41 to 4.09;
Ca: 1.70 to 2.07; Mg: 0.47 to 0.59%; Fe: 172.33 to
185.00 ppm; Cu: 9.70 to 11.50 ppm; Zn: 2.70 to 17.7; Mn:
39.90 to 54.40 ppm and Na: 0.24 to 0.38%) in onion bulb
are given in Table 5.

Applications affected K content of bulb significantly.
Minimum K value of onion bulbs were analyzed at the
control plots (3.41 %). The rise of K content in bulb
depends on increasing cattle manure doses and it was
maximum at 60 t/ha dose (4.09%). But 20 and 40 t/ha
doses of organic manure and mineral NPK application
were in the same statistical group. In the first year, N, P,
Ca, Mg, Fe, Zn, Cu, Mn and Na amounts of onions were
not significantly affected by manure applications. Coolong
et al. (2004) reported that N, P, Mn, Fe and Zn content of
bulb were increased by N treatments but the content of N
was decreased by N doses. K, Cu and Mo contents were
not affected by the treatments.

In the 2nd year, macro and microelements content of

bulb were also determined (Table 6). Effects of the
applications were significant in Na content of the bulb.
The highest Na content was determined at the 40 t/ha
doses of cattle manure as 0.13%. But 20 t/ha and 40 t/ha
cattle manure applications were in the same statistical
group. Fertilizer application did not have significant effect
on N, P, K, Ca, Mg, Fe, Zn, Cu and Mn amount of onion
bulbs. 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 yield consequently reduces the unit
amount of these elements (dilution effect).

Coolong et al. (2004) stated that in onion bulbs N and P
content was increased by N application. Mn, Fe and Zn
contents have the tendency to increase; K, Cu and Mo
contents were not affected. Abdelrazzag (2002) found
that increasing the rate of the sheep and chicken manure
increased N content of onion significantly, while P and K
contents had low level.

As a conclusion, it was found that organic manure
increased onion yield and 20 t/ha application could be
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Table 6. Effects of organic and mineral fertilization on the contents of the macro and micro elements in onion (2nd year).

Treatme N P K Ca Mg Fe Cu Zn Mn Na
nt (%) (B (R (%) (%)  (ppm) (ppm) (pPm) (PPM) (%)

0 4.28 0.34 3.90 1.71 0.297 88.00 1.30 3267 11.97 0.077°
20t/ ha 4.09 0.34 3.54 1.79 0.273 74.33 1.73 28.67 11.3 0.117%
40t/ha  4.63 0.34 3.98 1.62 0.257 66.00 1.37 31.33 113 0.130°
60t/ha 4.43 0.36 3.96 1.49 0.287 62.00 1.37 22.33 9.63 0.097"
NPK 4.60 0.37 3.89 2.02 0.307 73.33 1.37 28.67 10.73 0.100*
NPK/2 4.23 0.34 3.82 1.74 0.343 66.67 1.47 30.00 12.63 0.077°
LSD (5 ns ns ns ns ns ns Ns Ns ns 0.028**

a, b, c and d; Average which is shown with different letters in the same column are significantly different; * significantly different
at the P < 0.05 level; ** significantly different at the P < 0.01 level; ns, no significant difference.

suggested for onion cultivation.
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