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ABSTRACT

A field experiment was carried out at the Experimental Farm of Sakha
Agricultural Research Station in Kafr El-Sheikh Governorate at North Nile Delta
Region. The experiments were conducted to study the response of onion to nitrogen
fertilizer levels under different bio-organic fertilizers (compost tea and Ny-fixing
bacteria) as well as their interaction, on some soil properties and the growth and onion
bulbs yield and its quality during the two successive winter seasons of 2009/2010 and
2010/2011. A split-split plot design with three replicates was used in this study. The
main plots were designated to the three mineral nitrogen fertilizer levels (60, 90 and
120 kg N fad.'1), whereas foliar spraying treatments with compost tea at the same
dose, 20 L fad.” (spraying with water; foliar spraying at 40 days after transplanting
(DAT); foliar spraying at 40 and 60 DAT,; foliar spraying at 40, 60 and 80 DAT and soil
application, 30 DAT at rate of 30 L fad.'1) were randomly distributed in sub plots. While
uninoculation and inoculation with di-nitrogen fixing bacteria (Azotobacter
Chroococum and Azospirilium Brasilense) were randomly distributed in the sub-sub
plots.

The obtained results could be summarized as follow:

The highest increase in soil available nutrients (N, P and K), organic matter
percentages and total bacterial counts were increased significantly and recorded in
the plots treated with compost tea as soil application batches and/or inoculation at
nitrogen fertilizers level 90 kg N fed™ (N2B4C,) while the lowest were recorded in the
uninoculated plots treated with N fertilizers at 60 kg N fed” without both compost tea
and bacterial inoculation. With inoculation and mineral nitrogen applications, soil
salinity and pH were decreased in compost tea treatment under soil application as
compared with others compost tea applications. The experimental results confirmed
that the combination of compost tea, inoculation by di-nitrogen fixing bacteria and
mineral nitrogen fertilizers could improve soil fertility.

Growth and onion bulbs yield and their quality were highest due to application
of compost tea on thrice than twice batches at the same dose and other treatments.
The effect of bio-fertilizer in plant height, leaves dry weight/plant, bulb dry weight,
plant dry weight, bulb diameter and bulb weight as well as bulb quality was evident in
both seasons. In general, inoculation with Azotobacter chroococcum and Azospirilium
brasilense positively increased all the previous characters. Based on the results of the
current study, the combinations of medium dose of mineral N and compost tea or
biofertilizers could be considered as an integrated nutrient management to improve
soil bio-physical properties and the growth and yield of onion plants. It also confirmed
that compost tea can be used as organic substrate additives in plant cultivation and
substitute for chemical nitrogen fertilizers.

Keywords: Azotobacter Chroococcum, Azospirillium brasilense, compost tea, soil
properties and onion yield and quality.
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INTRODUCTION

Production of horticultural crops has undergone significant changes in
recent years due to development of innovative technologies including
integrated nutrient management practices involving biofertilizers, which
include phosphate-solubilizing bacteria, symbiotic and non-symbiotic N-fixing
bacteria and arbuscular mycorrhizal (AM) fungi. The use of biofertilizers in
enhancing plant growth and yield has gained momentum in recent years
because of higher cost and hazardous effect of chemical fertilizers. Microbial
inoculants are promising components for integrated solutions to agro-
environmental problems because inoculants possess the capacity to promote
plant growth, enhance nutrient availability and uptake, and support the health
of plants (Dobbelaere et al., 2001; Kloepper et al., 2004; Han and Lee, 2005;
Weller, 2007and Adesemoye et al., 2008). Nitrogen-fixing bacteria were
found to enhance the growth and production of onion plants significantly
(Geries, 2007; Ahmed, 2009 and Sridevi and Ramakrishnan, 2010), besides
improving the microbiological activity in the rhizosphere (Kohler et al., 2008).

The use of microbe-enriched compost tea for nutrient mobilization is
becoming popular, and new systems are being developed to meet the
requirements of different crops and cropping systems. Several studies have
reported benefits from the use of compost and compost tea as organic
substrate additives in plant cultivation and in the suppression of soil-borne
diseases. It has been reported that compost tea obtained from agro-wastes
were able to enhance the growth and yield of okra when sprayed weekly at
full strength (Siddiqui et al., 2008, 2009).

Inorganic fertilizers have significant effects on world crop production
and are essential components of today’s agriculture. Estimates show that
agricultural production is raised by 50% as a result of chemical fertilizers and
60% of the population owes its nutritional survival to nitrogen (N) fertilizers
(Fixon and West, 2002). However, of the total applied N, less than 50% is
recovered in the soil-plant system, while the remainder is lost to the
environment (Abbasi et al.,, 2003). Hence, growing concerns about the
negative impact of inorganic fertilizers on the environment and their future
cost make it expedient to integrate a greater use of organic materials in
cultivation practices to enhance crop yields. There are intensive efforts
worldwide to use organic manures to provide the same amount of food with
less fossil fuel-based inorganic fertilizers.

Integrating nutrient management with organic manures and inorganic
fertilizers has been reported to increase yields and chemical constituents in
onion (Geries, 2007 and Nyangani, 2010); Plantago arenaria (Kolodziej,
2006). The conjunctive use of organic nutrient sources with inorganic
fertilizers was shown to improve the efficiency of inorganic fertilizer, increase
crop vyield, reduce inputs of chemical fertilizers and minimize environmental
risks (Siddiqui et al., 2011).

Onion (Allium cepa L) is extremely important vegetable crop in Egypt,
which is cultivated in a large scale not only for internal consumption but also
as highest foreign exchange earner among the fruits and vegetables. The
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total area planted in 2007/2008 was 102,703 fad. (1 faddan = 4200 m2) and
produced 1,259,007 tons with an average yield of 12.6 t fad.™. The average
of exports reached 340,000 tons*.

The information on role of mineral nitrogen, compost tea and
biofertilizers and their combinations on some soil properties and production of
onion are very scanty. Therefore, there is an urgent need to study the
influence of mineral, organics, biofertilizers and their combinations to improve
soil fertility and onion productivity and its quality under the conditions of Kafr
El-Sheikh Governorate.

MATERIALS AND METHODS

Experimental treatments

A field experiment was carried out during the two successive winter

seasons of 2009/2010 and 2010/2011 at the Experimental Farm of Sakha
Agricultral Research Station in Kafr EI-Sheikh Governorate at North Nile
Delta Region (30° 51 in latitude and 31° 05 in longitude). The soil of the
experimental fields and compost tea analysis were shown in Table (1).
Compost tea preparation: ten kilograms of Controlled Microbial Compost
(CMC) was brewing in 350 | free chlorine water for 36 hrs. in brewing system
for compost tea production in Sakha Agriculture Station —Bacterial Lab
according to the method, which described by EI-Gizawy (2005).
Bio-fertilizer preparation: for Azotobacter chroococcum, Jensens medium
(Allen, 1953) was used. It contains in g/l: decstrose 2.0, MgSQO,7H,0 0.2,
Ko,HPO, 0.5, FeCL3.6H,0 traces, Casein 0.2 (Dissolve 0.2 g Casien in 10 ml
0.1 N NaOH) pH 6.5-6.6. for Azospirillum brasilense, semi-solid malate
medium (Dobereiner et al 1978) was used. It contains in g/, DI-Malic acid 5.0,
KOH 4.0, K;HPO, 0.5, FeS0O,4.7H,O 0.5, MnSO,4.H,O 0.01, CaCl, 0.02,
Na,MoQO, 0.002, (Bromothymole blue 0.5% alcoholic solution) 2.0 ml, agar
1.75 and pH 6.8.

Five hundred ml conical flasks containing 150 ml of Jensen medium
and malate medium for Azotobacter and Azospirillum, respectively were
sterilized and inoculated with full knob of 5-days specific selective agar old
culture media of each bacterial genus. Inoculated flasks were shaking
incubated (150 rpm) at 2812 °C for 7 days. Total count of each bacterial
genus was determined and its concentration was adjusted to 10’cell ml”
using distilled water. Four weeks old healthy seedlings were dipped in liquid
biofertilizers ( Azospirillum b. at 2 L and Azotobacter ch. at 2 L ) and
transplanted in main field on the time.

The experimental design was split-split-plot with three replicates. The
main plots included three mineral nitrogen levels (N) i.e., 60, 90 and 120 kg N
fad.™. While compost tea (B) were allocated in sub— plots; By: foliar spray with
water (Control); B4: foliar spray, 40 days after transplanting (DAT), at a rate of
20 L fad.™; B,: foliar spray, 40 and 60 DAT, at a rate of 20 L fad.”; Bj: foliar

t(Central Administration of Agricultural Statistics)
T (General Organization for Export and Import Control)
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spray, 40, 60 and 80 DAT, at a rate of 20 L fad." as well as B, soil
application, 30 DAT, at a rate of 30 L fad.™. Inoculation treatments (C);
uninoculated and co-inoculation with Azotobacter spp. and Azospirilium spp.
as biofertilizer were allocated in sub-sub-plots. 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 seedling was transplanted after hardening on the sides of
ridges 10 cm apart.

Table (1): Physiochemical properties of compost tea and the study of
the soil under growing seasons.

. Compost Soil
Nutrients/heavy metals | ;¢ tea 2009/2010 2010/2011
Particle size distribution
Coarse sand % 2.4 21
Fine sand % 21.9 22.2
Silt % 22.2 24.4
Clay % 53.5 51.3
[Textural class - - Clayey
Smell (odor) Good smell - -
Color Dark - -
[Total Solid materials gl’ 1.15 - -
Organic matter % - 1.62 1.68
pH* 5.01 7.93 7.81
EC** dSm’ 1.63 1.83 2.11
[Total Nitrogen mg I’ 7300 - -
IAmmonium Nitrogen mg I’ 2010 - -
Nitrate Nitrogen mg I 3300 - -
IAvailable nitrogen mg kg™ - 18.2 20.3
soil
Total phosphorus mg I’ 4500 - -
IAvailable phosphorous mg kg™ - 7.0 7.5
soil
Total Potassium mg I’ 6200 - -
IAvailable potassium mg kg™ - 209 227
soil
Calcium carbonate % - 3.51 2.56
Available Fe mg kg™ - 8.4 9.6
soil
IAvailable Zn mg kg™ - 8.01 7.22
soil
IAvailable Mn mg kg™ - 11.71 12.61
soil
Total Bacterial Counts (CFU/g) | Cell mI” 102 x10” - -
Total Actinomycetes Counts [ Cell mI” 93 x10° - -
[Total Fungus Counts Cellml” 81 x10° - -
Feacal Coliform Cellml” Nil - -
Escherichia coli Cell ml” Nil - -
Salmonella & Shigella Cellml” Nil - -

* And ** :EC and pH measurements in soil paste extract and direct measurements (1:5d)
in compost tea at 25°C.*

The onion seed was sown in the nursery on October 5" in both seasons.

Transplanting took place on December 28" and 13" in the first and second

seasons, respectively. Phosphorus fertilizer was applied in the form of

calcium super phosphate (15.5% P,0s) at the rate of 45 kg P,0sfad.” during

land preparation. Nitrogen fertilizer as ammonium nitrate (33.5% N) at the
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above mentioned levels was added in the two equal doses (after 30 and 60
DAT). All cultivation practices were done according to the common practices
in onion growing.

Data recorded:

A- Soil parameter measurements:

Soil samples (0-30 cm) were taken before sowing and after harvesting
and chemically analyzed for the main soil characteristics such as total soluble
salts (TSS) were measured as ECe (dS/m) electrical conductivity apparatus
in the saturated soil past extract. pH, and organic matter were determined
according to Page et al (1982). Available nitrogen was extracted by K;SO,
(1%) and determined by micro-Kjeldahl methods. Available phosphorus was
extracted with 0.5 N sodium bicarbonate and determined by
spectrophotometer according to Olsen methods, available potassium was
extracted by ammonium acetat1 N and determined photometrical according
to Page et al (1982). Total bacterial count was determined according to the
methods which described by (Allen 1953).

B-Growth and yield parameter measurements:
B-1- Plant growth measurements:

A representative samples, each five plants were randomly taken from
the 2™ row of each plot at 120 DAT to estimated plant height (cm), number of
leaves/plant, bulb diameter (cm) as well as fresh and dry weights of
leaves/plant, bulb and whole plant (g).

B-2- Onion bulbs yield and its quality:

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

Statistical analysis:

All data collected were subjected to statistical analysis as described by
Snedecor and Cochran (1980) and the means were compared using L.S.D.
test at 5% significance level. Treatments means were compared according to
Duncan’s multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of the interaction between N-fertilizer level, compost tea and bio-
fertilizer on:
Soil pH

Soil pH is one of the most important parameters which reflect the overall
changes in soil chemical properties. It is obvious from Table (2) that the soil
of all experimental plot units is characterized by slightly alkaline trend, where
the pH value is always around 7.81 to 7.50. Data showed that the soil pH
tended to decrease due to application of compost tea in soil (B, treatments).
However, there was no clear trend, for the applied different treatments, on the
pH values of the studied soils. On the other hand, the soil pH, after the two
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seasons, tended to slightly decreased with increasing the mineral N fertilizer
rates combined with co-inoculation and compost tea treatments.

Table (2):Some soil properties measurements after onion crop harvesting
as influenced by mineral nitrogen level, compost tea and bio
fertilizers applications in 2009/2010 and 2010/2011 seasons.

(IgCe dSm") pH Toteg Bacterial
N- |Compost| . oil paste . o ounts

level| " toa o Dl (Soil paste) Oom% (cfuld g soil)

2009/10]2010/11]2009/10{2010/11]2009/10/2010/11{2009/10 [ 2010/11

Bo C4 1.84 1.91 7.81 7.73 1.61 1.60 [42x 10° [13.4x10°

C, 1.78 1.79 7.71 7.68 1.63 1.62 [ 39x10° [15.5x10"

B C4 1.81 1.85 7.68 7.71 1.65 1.63 | 72x10° [12.3x10°

C, 1.74 1.80 7.71 7.67 1.67 1.65 | 28x10” [14.1x10’

B, Cq 1.76 1.81 7.66 7.71 1.62 1.64 | 34x10° [ 67x10°

A C2 1.74 1.80 7.61 7.70 1.61 1.65 [ 59x10" | 81x10’
B3 C4 1.80 1.83 7.68 7.66 1.61 1.63 | 82x10° [ 90x10°

C, 1.72 1.74 7.71 7.67 1.62 1.61 [11.5x107[12.6x10’

By C4 1.70 1.74 7.52 7.61 1.72 1.64 [14.3x10°[ 19x10°

C, 1.65 1.64 7.50 7.58 1.77 1.66 [19.6x10°] 22x10°

Bo C4 1.72 1.81 7.77 7.71 1.63 1.62 | 23x10° [14.6x10°

C, 1.70 1.80 7.76 7.75 1.66 1.63 | 74x10" [ 81x10°

B C4 1.81 1.74 7.73 7.74 1.64 1.62 | 51x10° [12.3x10°

C, 1.80 1.73 7.73 7.72 1.66 1.62 [ 62x10° [ 19x10’

B> C4 1.83 1. 81 7.77 7.73 1.65 1.64 | 43x10° [13.5x10”

A; C, 1.75 1.78 7.72 7.71 1.64 1.63 | 61x10” [21.4x10°

Bs C4 1.71 1.72 7.73 7.74 1.63 1.62 | 81x10° [19.2x10°

Co 1.70 1.71 7.71 7.72 1.66 1.65 [ 71x10" [ 41x10°

By C4 1.84 1.69 7.59 7.62 1.75 1.74 162x10° [ 52x10°

C, 1.78 1.66 7.61 7.56 1.77 1.72 [12.6x10°[19.5x10’

Bo C4 1.72 1.72 7.49 7.57 1.72 1.65 [13.2x10°[12.5x10°

C, 1.70 1.69 7.62 7.71 1.81 1.72 [14.2x10°[12.6x10’

B C4 1.81 1.73 7.63 7.77 1.82 1.87 | 35x10° | 45x10°

C, 1.80 1.71 7.67 7.72 1.76 1.76 [17.5x10°[12.7x10°

B> C4 1.83 1.77 7.56 7.72 1.69 1.63 [21.4x10°[13.5x10°

As C, 1.75 1.75 7.67 7.82 1.72 1.70 [56x10° [ 73x10°
Bs C4 1.71 1.72 7.56 7.62 1.69 1.73 | 72x10° | 45x10°

C, 1.70 1.66 7.63 7.71 1.72 1.75 | 64x10° [23.5x10°

By C4 1.72 1.63 7.59 7.58 1.84 1.88 | 55x10° | 62x10°

[ 1.70 1.60 7.58 7.61 1.91 1.90 [ 33x10° | 46x10°

LSD at 0.05 N.S. N.S. N.S. N.S. | 0.051 | 0.036 [14.4x10°23.2x10"

N1: 60, N2: 90 and N3: 120 Kg N fad.-1 — B0: Without compost tea, B1: Foliar at 40 DAT,
B2: Foliar at 40 and 60 DAT, B3: Foliar at 40, 60 and 80 DAT and B4: Soil application at30
DAT - C1: Uninoculated and C2: Inoculated by free living (z+s).

These findings were in agreement with those reported by Nasef et al. (2009)
who found that the application of compost, compost tea and bio-fertilizer
combined with different rates of mineral N fertilizer, in general, decreased the
soil pH in both seasons of the experiment. These findings could be explained
as a result of organic acids like amino acid, glycine, cystien and humic acid of
the compost tea which would have caused this decrease in soil pH. These
study results were also, in harmony with those reported by Shaban and Omar
(2006) who found that the formation of hydrocarbonic acids in the rhizosphere
of maize root, due to biofertilizer treatment, led to decreasing in soil pH.
Soil salinity

Table 2 shows no-significant effect of different mineral nitrogen
level, compost tea and bio fertilizers applications in 2009/2010 and
2010/2011 seasons on soil salinity. Generally trend of soil salinity changes
was the same in both seasons; however, the soil salinity decreased with
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increasing the N- fertilizer rates with all combinations. With inoculation and
mineral nitrogen applications, soil salinity was decreased in compost tea
treatment under soil application as compared with other compost tea
applications. The higher decreases in soil salinity were with co-inoculation
with Azotobacter and Azospirilium than un-inoculation under all treatments.
This may be due to inoculation enhanced root growth and uptake salts from
the rhizosphere which decreased soil salts (phytoremediation). These
findings were in agreement with those obtained by Abdurrahman et al.
(2004), Porass, et al. (2010) and Hussein and Hassan (2011). These results
could be explained as a reflection of the activity of microorganisms to reduce
salinity and simultaneously improving characterization of soil structure;
increasing drainable porosity and aggregate stability, and consequently
enhanced leaching process through irrigation fractions. Generally the
obtained decreases in soil salinity may be due to the high organic matter of
them (Table 2), which, it was enhanced physical properties of this soil, and
consequently improved soil leaching.
Organic matter percentages
The significant effect of different mineral nitrogen level, compost

tea and bio fertilizers applications in 2009/2010 and 2010/2011 seasons on
soil organic matter was shown in (Table 2). With inoculation and mineral
nitrogen applications, soil organic matter was increased in compost tea
treatment under soil application as compared with other compost tea
applications. The higher increases in soil organic matter were with co-
inoculation with Azotobacter and Azospirilium than un-inoculation under all
treatments. These increases were attributed to high organic materials content
and microbial populations of compost tea (Table 1).
Total Bacterial Count:

The total bacterial count (CFU/d % soil) fluctuated from 13.2 X 10° to
33 X 10° and from 13.5 X 10* to 46 X10° during 2009/2010 and 2010/2011
seasons, respectively. These results indicated that the total bacterial count in
soil treated with compost tea and inoculation (B,C, treatments) were higher
than that those untreated plots (Bo,12 and 3C1 treatments). Counts of total
bacteria in soil contained with compost tea progressively increased with
inoculation and mineral nitrogen applications (Table 2). The highest increases
in counts of total bacteria were with co-inoculation with Azotobacter and
Azospirilium than un-inoculation under all treatments. These increases were
attributed to high total bacteria count of compost tea and nutrients (Table 1).
Total bacteria count increased with compost tea and biofertilizer treatments
may be due to compost tea include a lot of macro and micro elements such
as N, P, K, Fe, Zn, Cu, Mn and Mo and humic acids that affects on soil
fertility, and consequently increased them.
Soil available N, P and K contents

Generally data in Table (3) show that the increase in the availability
of phosphorus and potassium was increased with soil application of compost
tea and inoculation treatment at the two seasons of study (B4C2) especially
at the second level of mineral nitrogen (90 kg N fad. ) While the soil
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availability of nitrogen was increased according to continuous additions of
mineral nitrogen fertilizers.
Table (3): Available N, P and K (mg kg'1 soil) in the experimental soil after onion

crop harvesting as influenced by mineral nitrogen levels, compost tea
and biofertilizer applications in 2009/2010 and 2010/2011 seasons.

. Nitrogen Phosphorus Potassium
N-level Cortnpost P rtBiIIic;- " (mg kcgsoil) (mg kg™ soil) (mg kg™ soil)
ea ertilizers =5609/10 | 2010/11 | 2009/10 | 2010/11 | 2009/10 | 2010/11
B, Ci 18.4 18.6 7.9 8.1 218 209
C. 23.1 19.4 7.9 8.3 220 213
B, Ci 23.0 20.0 7.6 8.1 200 204
C. 243 22.6 8.1 8.3 218 220
B, C 28.1 25.1 8.2 76 209 211
A C2 28.7 30.2 9.2 8.0 231 209
B, C 33.2 30.6 8.3 8.3 207 204
C. 34.1 38.1 9.1 8.2 221 209
B, C 445 43.0 9.1 9.1 251 244
C, 46.8 146 96 94 260 271
Bo C 38.1 36.2 8.7 8.1 204 213
C, 40.6 35.5 7.9 8.3 209 224
B, Ci 39.6 36.7 7.1 8.0 212 220
C. 38.1 36.2 9.1 8.4 208 228
B, Ci 42.2 36.4 8.4 76 210 214
A, C. 39.1 38.0 9.1 7.9 218 234
B, C 46.7 32.1 9.2 8.1 216 221
C. 36.1 43.0 8.8 8.3 220 231
B, C 51.6 46.7 9.4 10.6 248 251
C. 55.8 52.4 9.8 1.1 266 264
Bo C 51.0 53.6 72 8.2 198 204
C, 51.1 54.1 73 86 204 209
B, C 52.6 56.7 8.0 7.8 206 211
C, 53.0 60.1 8.1 9.2 214 224
B, C 61.3 60.3 8.3 8.3 220 231
A, C. 62.1 61.0 9.1 9.0 217 224
B: C 59.8 58.2 8.9 8.6 208 231
C. 60.2 60.3 9.2 8.4 221 234
B, C, 64.8 62.1 10.6 10.0 238 248
C. 65.0 63.4 11.0 10.8 249 274
LSD at 0.05 23.85 | 31.53 3.12 2.83 51.24 | 62.12

Ns: 60, N,: 90 and N;: 120 Kg N fad.” — B,: Without compost tea, Bs: Foliar at 40 DAT, B,:
Foliar at 40 and 60 DAT, B;: Foliar at 40, 60 and 80 DAT and B,: Soil application at30 DAT —
C1: Uninoculated and C,: Inoculated by free living (z+s).

In this connection, Jayathilake et al. (2006) found similar results in
onion plants. In all treatments, the mean values of soil available NPK were
increased due to the application of compost tea to soil (B; treatments) as
compared to foliar application in both seasons of study.

Effect of different nitrogen fertilizer on growth and yield of onion plants.
Plant growth measurements:

It is clear that applying of 90 kg N fad.” (N2) significantly increased
plant height, number of leaves, bulb diameter as well as fresh and dry weight
of bulbs, leaves/ plant and whole plant of onion at 120 days after
transplanting (DAT) without significant difference with 120 kg N fad.” (N3) on
most studied characters. Therefore, bulb and plant dry weight significantly
increased with N applied, especially in the plots treated with N, treatment in
the two seasons (Tables 4 and 5).
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The highest values of plant growth measurements under higher rate of
nitrogen reflect the role of nitrogen in enhancing biochemical process, which
in turn enhanced the vegetative growth of onion plants. The same results
were recorded by Geries (2007) and Geries et al. (2012) are supported the
obtained results.

Onion bulbs yield and its quality:

Data cited in Tables (6 and 7) show that the nitrogen fertilizer at 90
kg Nfad." (N,) resulted in the heaviest bulb weight, marketable yield fad.”,
total yield fad.” and highest bulbs diameter. 120 kg N fad™ (N3) gave the
lowest values of culls yield fad.', TSS and dry matter percentage, if
compared with applying 60 and 90 kg N fad.”(N; and N,) in the two seasons.
The reduction in TSS and dry matter with 90 and 120 kg N fad.” may be
explained as the dilute effect, which accompanied the increment in the growth
and weight of whole onion bulb, consequently, decreased the T.S.S and dry
matter content. So it is clear from these results that an increase in N
application beyond 90 kg N fad." is merely an increase in the cost of
production. The trends of the obtained results are in good accordance with
that reported by many investigators such as Shaheen et al., (2011). Also,
many researchers reported bulb yields improvement in response to N
fertilization (Geries, 2007; Marey 2009; Abdissa et al., 2011; Geries et al.
2012 and Morsy et al. 2012).

Table (6): Effect of different nitrogen rates, compost tea, bio fertilizer and their
interactions on bulb yield and quality of onion in 2009/2010 season.

Yield Quality
g = 83—~ | —~| 8 h
Treatment 825> | 2235 2235 | 835 [29F| 95 | 2E
8332 | 508 |388|R2E|@5g| PT (a8
< =35 L2 e | 5
N-Level (N
60 7410 ¢ 1135 ¢ | 1.97a |13.32¢c|5.31c|12.77a|15.55a
90 108.57a | 1567 a | 1.77b |17.45a|7.05a|12.10b [14.58 b
120 104.26 b | 1544 b | 1.10c [16.54b|6.65b|11.86¢c|13.12¢c
F_test *% *% *% *% *% *% *%
Comp. Tea (B):
Control
Foliar at 40 DAT 72.67 e 11.67e | 1.81a |13.48e|5.77d|11.47d[12.59 e
Foliar at 40 and 60 DAT 97.55 ¢ 14.62c | 1.51b |16.13¢|6.42b|12.10c |[14.22 ¢
Foliar at 40, 60 and 105.17b | 14.79b | 1.57b |16.36 b |[6.55b|12.48 b |15.68 b
BODAT 110.97 a 15.39a | 1.72a |17.12a|6.76a|13.32a|16.46 a
Soil application at 30| 92.30 d 14.30d | 1.46b [1576d|6.21¢c|11.85d|13.14d
DAT
F_test EX) *% EX) *% EX) *% *%
Bio-fertilizer (C):
Uninoculated 89.57 13.62 1.71 15.34 | 6.17 | 11.93 | 13.56
Inoculated with (z+s) 101.89 14.69 1.52 16.20 | 6.51 | 12.56 | 15.28
|F_test *% *k *% *k *% *k *k
*%k *k NS *k *%k NS *%
* * N.S * N.S N.S **
*% * N.S *% N.S N.S *k
** ** N.S ** N.S NS N.S

*, ** 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 (7): Effect of different nitrogen rates, compost tea, bio fertilizer
and their interactions on bulb yield and quality of onion in
2010/2011 season.

Treatment Yield Quality
—~| 2 o =
G - =~ | B o] K]
(o] = v T - -
Ss2E| 8335 | 2383 | 53 |2eF 95 | S
R AR LR EE S
< = g = = o= 5 5
N-Level (N):
60 68.64 c| 952 b 250 [12.02b [461b| 12.88a |16.26a
90 104.64a| 12.60a 227 |14.88a |6.60a| 12.24b |1542b
120 98.87 b| 12.62a 2.11 14.73a [ 6.54a | 12.10b |13.56 ¢
F‘test *% *% N.S *% *%k *% *%
IComp. Tea (B):
Control 6743 e| 1048e | 2.75a | 13.23d | 5.40d | 11.66d [13.49¢e
Foliar at 40 DAT 9487 c¢| 11.76c | 2.14b |13.91 bc|5.98 bc|12.46 bc|15.19 ¢

Foliar at 40 and 60 DAT  |100.33 b| 12.09b | 2.06b |14.16 ab|6.13ab| 12.66b |15.76 b
Foliar at 40, 60 and 80DAT|106.30 a| 12.38a | 1.95b | 14.33a |6.36a | 13.05a |16.91a
Soil application at 30 DAT | g4 65 d| 11.18d | 2.56a |13.73 ¢ |5.71¢ | 12.23 ¢ | 14.05d
F_test *k k% dk dk K% dk *k

Bio-fertilizer (C):

Uninoculated 86.46 11.19 2.49 13.69 5.73 12.00 14.25
Inoculated with (z+s) 93.97 11.96 2.09 14.05 6.10 12.81 15.91
F-test *k ok *k *k *k *k *k
Interaction:

IW *% *% NS *% * NS *%
Nx C * ** N.S ** N.S Ns **
B xC * *k NS *k NS NS *k
NxBxC * * N.S * 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.

Effect of compost tea under mineral nitrogen levels on growth and yield
of onion crop:
Plant growth measurements:

Onion growth significantly improved with application of compost tea
and bio-fertilizer when it used alone (Tables 4 and 5). Application of compost
tea and bio-fertilizer produced an almost equal growth as that of N - inorganic
fertilization in terms of plant height, number of leaves, bulb diameter and
fresh and dry weight of bulbs, leaves/ plant and whole plant of onion plants at
120 DAT. This fact was true in both seasons. Onion growth was higher under
the application of compost tea on thrice (B3) than twice batches at the same
dose compared to control treatment (Bo). Application of Bj (foliar spraying
with compost at 40, 60 and 80 DAT) increased bulb and plant dry weight by
(31.59 and 32.05%) and (40.10 and 30.29%) during both seasons,
respectively.

The application of compost tea as foliar treatments on onion plants
was higher in onion growth than compost tea applied as soil application. The
highest growth of onion plants was obtained in the plots treated by compost
tea under Bj treatment compared with other organic fertilization in both
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seasons. Inoculation with di-nitrogen fixing bacteria (Azotobacter and
Azospirilium) significantly improved growth of the onion plants compared with
uninoculation treatment (Tables 4 and 5). Considering inoculation treatment
increased bulb dry weight and plant than uninoculation treatment by (18.57
and 12.20%) and (19.20 and 11.72%) during 2009/2010 and 2010/2011
seasons, respectively. This data indicated that inoculation had the highest
effect on onion growth. These increases may be due to the effect of nitrogen,
which produced by inoculated bacteria in addition to cytokinens, GA; and
IAA, which increase vegetative growth. These results were coinciding with
those of Khalid et al. (2006) and Gharib et al. (2008). They all showed that
compost tea increased vegetative growth and essential oil content of Ocimum
basilicum and marjoram plants, respectively. The beneficial effect of compost
tea on herb dry matter may be due to both supply nutrients and microbial
functions (as useful microorganisms increase the time stomata stay open,
then reducing loss from the leaf surface). It can provide chelated
microelements and make them easier for plants to absorb and increasing soil
aeration and acidity (Ebid et al., 2008). This decrease of compost tea applied
as soil application on onion growth due to soil components (i.e., organic
matter, Al- and Fe-hydr oxides, variable charge clays, ect.), which probably
interacted with the humic and fulvic acids and phenolic compounds that in
compost tea contents. In case compost tea as foliar, there are increasing
permeability of cellular membranes in plants to vitamins within the cell (Kaya
et al., 2005), which increased plant growth. And also, when compost teas are
applied to foliage, there may be direct effects on the pathogen and indirect
effects through improvement in plant resistance (Litterick et al., 2004), which
probably increased plant growth. Jayathilake et al. (2006) was obtained
highest onion bulb yield (22.4%) with the application of Azospirillum +
vermicompost + chemical fertilizers.

Onion bulbs yield and its quality:

It is clear from the present data in Tables (6 and 7) that foliar
nutrients with compost tea significantly affected onion bulb yield and quality in
the two seasons. Application of compost tea and bio-fertilizer when it used
alone was effective in increasing the onion bulb yield in both seasons.
Maximum average bulb weight, marketable and total bulbs yield (t fad.'1),
bulb diameter, TSS % and dry matter % were achieved by foliar spraying with
compost tea at 40, 60 and 80 DAT (B3).On the other hand, the lowest values
were obtained from spraying with water (By), while it gave the highest values
of culls yield fad.in the two seasons. Application of B3 increased marketable
yield, total yield and TSS % by (31.88 and 18.13 %), (27.00 and 8.32%) and
(16.13 and 11.92 %) during 2009/2010and 2010/2011 seasons, respectively.
Effect of the interaction between N-fertilizer levels and compost tea:

According to the data in Table (8), it is clear that the combination
between 90 kg N fad.” and compost tea at 40, 60 and 80 DAT (N,B)
resulted in the highest values of plant height, plant dry weight, average bulb
weight, marketable yield as well as total yield and bulb diameter, while the
highest value of dry mater % was recorded when fertilized with 60 kg N fad.”.
(N1Bs).
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Table (8): Effect of the interactions between N-fertilizer level, and
compost tea on onion growth, onion bulbs and yield in
2009/2010 and 2010/2011 seasons.

o E (= ] [ E —
sl s | 3| 9| % |82 | 2.7 |gon| B | 8
e | & | 8§ | E | >3 | S:5 | 523 |Ee3| SE | EE
3 : 22 | 57 | 20T | E5E | FRE | TS =
n 2 £ € - 2 5 = =| a [
o K] c <3 s = a
o o 8 2 a
o
B, | 61301 | 1451] | 61451 997] | 1247k | 505j | 1350e
B, |6583gh| 1768h | 73.76] 11341 | 13.04] | 5350 | 1554¢
N B, |67.17efg| 1763h | 79.24h | 11.60h | 13.48i | 5.40i | 16.85ab
B, | 69.17de | 21.39e | 8478g | 12319 | 1444g | 563h | 17.42a
B, | 6458h | 1521i | 7129k | 1155hi | 13.18] | 516ih | 14.45d
o B, |6658fgh| 19.17g | 76211 | 1178h | 1406h | 6.03g | 12.75fg
s B, | 7567b | 2230d | 109.39e | 1667b | 18.29b | 7.31ab | 15.24 gh
S N, B, |77.68ab | 26.26b | 12443b | 16.64b | 18.28b | 7.38a | 1556 ¢
S B, | 7802a | 28.18a | 126.79a | 17.24a | 1896a | 7.53a | 16.20 bc
~ B, | 7235c | 19.97f | 107.35e | 16.03cd | 17.64d | 7.01cd | 13.18 ef
B, | 66.67fgh | 19.99f | 80.35h 1327f | 13.90 h | 6.23fg | 1152h
B, |6917de| 21.46e | 10951e | 1587d | 17.07e | 6.59e | 11.87gh
N; B, |71.23cd| 22.76d | 111.85d | 1613c | 17.33e | 6.86d | 14.64d
B, | 7242c | 2561c | 12134c | 1662b | 17.94c | 7.13bc | 15.75¢
B, | 6867ef | 20.42f | 98.24f | 1532e | 16.46f | 645ef | 11.80h
B, | 5492 | 15771 | 52331 855] | 11.35g | 416f | 14409
B, |6267de|17.82gh| 6839g 972h | 12.19¢ef | 4.69ef | 16.70 ¢
N, B, |6200def| 1825g | 77.68f 989h | 12.19¢ef | 4.76e | 17.05b
B, |6300cd| 2220d | 8539e | 1040g | 1250e | 497e | 17.92a
B, | 56.27i | 17.19h | 59.39h 901i | 11.75fg | 4.49ef | 1522 f
- B, | 57.67h | 1920f | 72.00g | 1095f | 13.72d | 598d | 14.02 h
s B, |6408bc | 2219d | 113.23b | 13.08b | 15.13ab |6.71 abc| 15.68 e
g N, B, | 6692a | 2437b | 11400b | 13.29ab | 15.34a |6.82abc| 16.23d
s B, | 6667a | 2557a | 117.99a | 1354a | 1545a | 7.20a | 16.62¢
N B, | 61.75¢ef | 2121e | 106.00 cd | 12.16de | 14.73bc | 6.28¢cd | 14529
B, | 59429 | 1960f | 77.95f | 11.95e | 14.63bc |6.07bcd | 12.07 k
B, | 6287de| 2098e | 10297 d | 1249¢c | 14.40c |6.54bcd| 13.191
N, B, | 6483b |2267cd| 109.32¢c | 1310b |14.94 abc|6.81abc| 14.00 h
B, | 6483b | 23.33¢c | 11552ab | 13.19b |14.94abc| 6.90ab | 16.18d
B, | 6133f | 19.79f | 8856e | 12.36cd | 14.72 bc | 6.38bcd | 12.39

Means designed by the same letter are not significantly different at 5% level, using
Duncan's multiple range test. N;: 60, N2: 90 and N3: 120 Kg N fad.” - By: without compost
tea, B;: Foliar at 40 DAT, B,: Foliar at 40 and 60 DAT, Bs: Foliar at 40, 60 and 80 DAT and
B,: Soil application at 30 DAT.

Adding 120 kg N fad.™ with soil application of compost tea at 30 DAT attained
the highest mean values of weight loss% at all storage periods in both
seasons, except for that at 6 months storage period in the second season
(N3B,4). Siddiqui et al. (2011) found that the interaction between compost tea
and an inorganic fertilizer has led to an increase in macronutrient content.
This increase might be related to the positive effect of compost tea and an
inorganic fertilizer in increasing the root surface area per unit of soil volume,
water use efficiency and photosynthetic activity, which directly affect
physiological processes. These elements improve the yield and growth of
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onion. Also, the organic sources of nitrogen, as well as their combinations
with inorganic sources, have been reported to significantly improve plant
height, fresh and dry weight of both above-ground parts and roots, and
increase oil yield in basil compared to plots receiving only inorganic N (Sifola
and Barbieri, 2006).

Effects of the interaction between N- fertilizer level and bio-fertilizer
are shown in Table (9). Plant fresh weight, average bulb weight, marketable
and total yield were increased in all plots which received 90 kg N fad.™ with
applying biofertilizer in comparison to all other treatments.

Table (9): Plant fresh weight (g), average bulb weight (g), marketable
and total yield (t fad.”) and dry mater % as affected by the
interactions between N-fertilizer levels and bio-fertilizer in
2009/2010 and 2010/2011 seasons.

2009/2010 | 2010/2011
N- level - —
(Kg fad.") i Bio-fertilizer :
Uninoc. | Inoc. [ Uninoc. | Inoc.
Plant fresh weight (g)
60 155.31 f 165.40 e 14540 e 180.60 d
90 205.96 ¢ 236.21 a 19512 ¢ 219.03 a
120 194.84 d 221.34 b 194.87 ¢ 208.45b
Average bulb weight (g)
60 68.35 f 79.86 e 64.33 e 7295 d
90 103.04 ¢ 114.62 a 101.53 b 107.76 a
120 97.33 d 111.20 b 93.53 ¢ 104.20 b
Marketable yield (t fad.”)
60 10.92 e 11.79d 9.10 f 993 e
90 15.15b 16.20 a 12.12d 13.09 a
120 14.81 ¢ 16.07 a 12.38 ¢ 12.86 b
Total yield (t fad.”)
60 1298 e 13.67d 11.83 e 12.20d
90 16.99 b 17.90 a 1454 ¢ 15.21 a
120 16.05 ¢ 17.03 b 14.71 be 14.75b
Dry mater (%)
60 14.85c¢ 16.26 a 15.29 ¢ 17.23 a
90 13.39d 15.78 b 14.29d 16.54 b
120 1243 e 13.80d 13.18 f 13.95 e

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

Whereas, application of 60 Kg N. fad.-1 recorded the highest values of dry
mater % (16.26 and 17.23%) under inoculation treatment in the first and
second seasons, respectively. Effects of the interactions between compost
tea and bio-fertilizer are shown in Table (10). The maximum plant height and
plant dry weight at 120 DAT, average bulb weight, marketable yield and
percentage of dry mater were noticed from the treatment included bio-
fertilizer application and spraying with compost tea at 40, 60 and 80 DAT
followed by foliar application of compost tea at 40 and 60 DAT, while the
lowest one was obtained with the combination of control (without both
compost tea and inoculation treatment).
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Table (10): Plant height (cm), plant dry weight (g), average bulb weight
(g), marketable and total yield (t fad.”) and percentage of dry
matter as influenced by the interactions between foliar
nutrients with compost tea and biofertilizer in 2009/2010 and
2010/2011 seasons.

- -
s | 8 8| ez=| F2_ | 8% [8o5 505 ns
e | 28 | 82 | S25| £25 | 535 |3} |EeR[58E
@ 5~ o e a2l - a7 | E5>% |—>~:°EV
@ o 2 o <3 g = =
o =
B Cs 64.11f 16.45i 66.78 h 11159 [13.17h | 12.19¢g
0 C. 65.59 e 19.33 f 78.57 ¢ 1219f | 13.79¢g [12.98 ef
B C4 68.09 d 18.86 g 88.47e 14.14d [ 15.70e | 13.37 e
e ! C. 72.36 b 22.10d 106.63 ¢ 15.11¢c [ 16.57¢c | 15.06 ¢
g B C4 69.92 ¢ 19.87 e 99.87 d 14.18d | 15.82e | 14.31d
b= 2 C. 7413 a 2456 b 11048 b | 1540b | 16.91b | 17.06b
8 B C4 71.37b 22.75¢ 107.92 ¢ 14.99¢c | 16.82b | 15.15¢
3 C, 75.03 a 27.38a 114.02 a 15.79a | 17.41a | 17.77a
B Ci 65.92 e 17.12h 84.82f 13.68e | 15.20f | 12.76 f
4 C. 71.14 be 19.95e 99.77 d 14.93c |16.32d | 13.52¢e
B Cs 56.119 17.41h 61.759 10.19i [13.10e | 13.09
0 C. 58.56 f 18.96 f 7311 f 10.78g | 13.37e | 13.90f
B Cs 61.02e 19.18 f 88.85d 11.52f [13.95¢cd| 14.27 e
h ! C, 65.39 b 21.48d 100.89bc | 12.01c | 13.86d | 16.11¢c
g B C4 62.56 d 20.24 e 9741c¢ 11.76 e |13.95cd|14.44 de
e 2 C. 66.61a 23.29b 103.26b | 12.43b [14.37 ab| 17.08 b
5 B C4 63.37 ¢ 2251¢ 104.17b | 11.97 cd [14.17 bc| 15.96 ¢
3 C. 66.17 a 24.88 a 108.43 a 12.79a [ 1449a | 1785a
B C4 58.16 f 18.29¢9 80.14 e 10.56h | 13.28e | 1349¢
4 C. 6141e 20.50 e 89.16 d | 11.79de [14.19 bc| 14.59 d

Means designed by the same letter are not significantly different at 5% level, using
Duncan's multiple range test.B,: without compost tea, B,: Foliar at 40 DAT, B.: Foliar at 40
and 60 DAT, B;: Foliar at 40, 60 and 80 AT and B,: Soil application at30 DAT — C;:
uninoculated and C,: Inoculated by free living (z+s)

There was a significant effect due to the interaction among N-
fertilizer level, compost tea treatment and bio-fertilizer on average bulb
weight, marketable yield and total yield in the two seasons. Data in Table 11
show that added of 90 kg N fad”, compost tea spraying 3 times and
inoculation by bacterial di-nitrogen fixers (N,B3C,) compared to (N2,B,C,) led
to an increase in average bulb weight (g), marketable yield (t/fed.) and total
yield t/fed.) in both 2009/2010 and 2010/2011 seasons were 81.4, 62.32 and
45.5% and 91.2, 31.3 and 15.4%, respectively.
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Table (11): Average bulb weight (g), marketable yield (t fad™) and total
yield (t fad™) as affected by the interaction among N-fertilizer
level, compost tea and biofertilizer in 2009/2010 and
2010/2011 seasons.

N- Compost Bio- Average Marketable Total
Levels Tea fertlizers | bulb weight(g) Yield (t fad.-1) Yield (t fad.-1)
2009/10 | 2010/11 | 2009/10 | 2010/11 | 2009/10 | 2010/11
C, 54.86 51.32 9.77 8.07 12.43 11.00
B, C, 68.05 53.34 10.17 9.03 12.51 11.70
C, 66.63 56.51 10.85 9.40 12.61 12.14
B4 C, 80.89 80.28 11.82 10.04 13.47 12.23
C4 76.02 72.70 10.77 9.68 12.75 12.14
N4 B, Cx 82.45 82.66 12.43 10.11 14.20 12.23
C4 83.06 83.39 11.96 10.12 14.18 12.51
Bs; Cy 86.49 87.39 12.66 10.68 14.71 12.68
C4 61.16 57.73 11.25 8.21 12.91 11.35
B, C; 81.41 61.06 11.85 9.80 13.45 12.16
Bo C4 70.40 62.73 10.88 10.70 13.28 13.70
C; 82.01 81.27 12.68 11.20 14.84 13.73
B1 C4 97.79 111.78 16.41 12.74 18.06 14.96
C, 120.98 | 114.69 16.93 13.41 18.52 15.29
N B, C, 121.24 | 111.92 16.25 12.86 17.94 15.03
Cx 127.62 | 116.08 17.04 13.72 18.63 15.66
B; C4 123.51 | 116.03 16.83 13.03 18.61 15.09
Cx 130.08 | 119.94 17.66 14.05 19.32 15.81
Ba C4 102.27 | 105.17 15.39 11.29 17.09 13.89
Cy 112.43 | 106.83 16.68 13.04 18.19 15.57
B, C4 75.06 71.20 12.80 11.80 13.80 14.60
Cz 85.64 84.71 13.73 12.10 14.00 14.67
C, 101.01 98.25 15.15 12.41 16.42 14.75
B4 C, 118.02 | 107.70 16.58 12.58 17.71 14.06
Ns B, C4 102.34 | 107.60 15.52 12.73 16.75 14.67
C, 121.36 | 111.04 16.73 13.46 17.92 15.21
B; C, 117.20 | 113.10 16.19 12.76 17.67 14.90
Cx 125.49 | 117.96 17.06 13.63 18.21 14.98
B, C4 91.02 77.52 14.39 12.18 15.59 14.61
Cx 105.46 | 99.61 16.25 12.54 17.33 14.82
L S D at 0.05 2.755 7.134 0.330 0.346 0.402 0.441

Ni: 60, N2: 90 and Ni: 120 Kg N fad.” — B,: Without compost tea, B;: Foliar at 40 DAT, B,:
Foliar at 40 and 60 DAT, Bs: Foliar at 40, 60 and 80 DAT and B,: Soil application at 30 DAT
— C4: Uninoculated and C,: Inoculated by free living (z+s).
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Table (4): Effect of different nitrogen rates, compost tea, bio fertilizer and their interactions on some onion growth
characters at 120 DAT in 2009/2010 season.

Plant go. of Bulb Lfav;e]s fBuIl')] :Iant: Leaves dry Bulb dry Plant dry
Treatment height reen diameter res res res weight weight weight
(cm) leaves (cm) Weight weight weight Iplant (g) (©) (©)
Iplant Iplant (g) (9) (9)
N-Level (N):
60 65.61¢c 716 b 397 b 8191 ¢ | 7844 ¢ | 160.35¢ 4.48¢c 12.81b 17.28 ¢
920 74.06 a 8.67 a 433 a 98.40 a | 122.69a | 221.09a 6.47 a 16.71a 2317 a
120 69.63 b 8.80 a 4.25 a 9041 b | 117.68b | 208.09 b 5.82b 16.23 a 22.05b
F_test *k *% *% *k *k %% *k *k ek
ICompost Tea (B):
Control 64.85d 7.38 ¢ 3.98 d 76.67 e 85.70e | 16237 e 431e 13.58 e 17.89 e
Foliar at 40 DAT 70.22b | 8.30 ab 410 ¢ 89.21¢ 105.78c | 194.98 ¢ 5.85¢ 14.90 ¢ 2048 ¢
Foliar at 40 and 60 DAT 72.03 a 8.52 ab 430 b 95.38b 120.52b | 215.89 b 6.35b 15.87 b 2222 b
Foliar at 40 , 60 and 80 DAT 7320 a 8.71 a 463 a 105.87a 128.00a | 233.88a 719 a 17.87 a 25.06 a
Soil application at 30 DAT 68.53 ¢ 8.12 b 3.91 d 84.06 d 91.37d | 175.43d 452d 14.02d 18.53d
F_test *%k *% *% *k *k *% ek *k ek
%@—' 67.88 7.95 3.94 8419 | 101.18 | 18537 5.06 13.95 19.01
. 71.65 8.46 4.42 96.29 111.36 207.65 6.12 16.54 22.66

Inoculated with (z+s)
F_test *k *% *% *% *k *k *¥k ek *k
Interaction:
Nx B * N.S N.S N.S N.S N.S N.S N.S **
Nx C N.S N.S N.S N.S N.S ** N.S N.S N.S
BxC * N.S N.S N.S N.S N.S N.S N.S *
N x B Xc N.S N.S N.S N.S N.S N.S N.S N.S N.S

*, ** 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 (5): Effect of different nitrogen rates, compost tea, bio fertilizer and their interactions on some onion growth
characters at 120 DAT in 2010/2011 season.

Plant N::eonf Bulb Lﬁzzzs Bulb fresh Plant Leaves dry | Bulb dry | Plant dry
Treatment height Igaves diameter Weight weight fresh weight weight weight weight
(cm) Iplant (cm) Jplant (g) (9 (@ Iplant (g) (@ (@

N-Level (N):
60 59.77 c 728 b 328 b 86.11 b 76.89 b 163.00 b 466 b 13.59¢c | 18.24c¢
90 63.42 a 8.59 a 421 a 98.96 a 108.12 a 207.08 a 6.58 a 15.93a | 22.51a
120 62.62 b 831a 4.34 a 94.46 ab 107.19 a 201.66 a 6.45a 14.82b | 21.27b
F_test *% *% * * *k *% *% *k *k
IComp. Tea (B):
Control 5734 d | 732 d 357 ¢ 86.18 ¢ 90.17 ¢ 176.35¢ 5.18d 13.01e | 18.19e
Foliar at 40 DAT 6321 b | 791 ¢ 402 b 92.98 bc 95.42abc 188.40 bc 5.97 bc 14.36c | 20.33 ¢
Foliar at 40 and 60 DAT 6458 a | 872 b 413 ab 96.16 ab 102.14ab 198.31 ab 6.16 ab 1560b | 21.76 b
Foliar at 40 , 60 and 80 DAT 64.77 a | 9.17 a 431 a 101.06 a 106.23 a 207.30 a 6.51a 17.18a | 23.70 a
Soil application at 30 DAT 59.78 ¢ | 719 d 3.70 c 89.50b ¢ 93.03 be 182.53 ¢ 5.66 ¢ 13.73d | 19.40d
F_test *% *% *% *% * *% *% *% *%
Bio-fertilizer (C):
Uninoculated 60.24 7.60 3.76 85.90 92.56 178.46 5.60 13.93 19.53
Inoculated with (z+s) 63.63 8.52 4.13 100.45 102.24 202.69 6.19 15.63 21.82
F_test *% *% *% *% *k *%k *% %% *%
Interaction:
Nx B * N.S N.S N.S N.S N.S N.S N.S **
Nx C N.S N.S N.S N.S N.S * N.S N.S N.S
BxC * N.S N.S N.S N.S N.S N.S N.S *
N x B xC N.S N.S N.S N.S N.S N.S N.S N.S N.S

*, ** 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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