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ABSTRACT

Two field experiments were carried out at the
Experimental Farm of the Faculty of Agriculture,
Tanta University, Egypt, during the winter seasons
of 2006/2007 and 2007/2008 to study the effect of
some bio-fertilizers such as rhizobacterin, ni-

trobein, biogein, phosphorein, microbein combined.

with different levels of NPK mineral fertilizers on
growth, yield, and yield quality and storability of
onion bulbs. The obtained results indicated that,
applying the rhizobacterin plus phosphorein, ni-
trobein plus phosphorein and biogein- plus phos-
phorein combined with 75 % of the recommended
dose of mineral fertilizers significantly increased
plant height, dry weight per plant, bulb weight, total
bulb yield and N content of leaves and bulbs. Also,
the previous gave the lowest values of bulb weight
loss percentage during the storage periods, i.e. 2,
4,6 and 8 months, in both seasons. There were no
significant differences between these treatments
and the complete recommended dose of NPK
mineral fertilizers in this concern. Biofertilization
treatments resulted in the lowest values of nitrate
in both leaves and bulbs in the two growing sea-
sons. Applying rhizobacterin plus phosphorein,
nitrobein plus phosphorein and biogein plus phos-
phorein combined with 75 % of the recommended
dose of mineral fertilizers were recommended for
onion production without reducing productivity.
Other benefits of these treatments incluge reduc-
tion the cost of chemical fertilizers, avoiding the
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risk of nitrate accumulation in the edible portions
and the pollution of the environment.

INTRODUCTION

Onion (Allium cepa. L) is one of the most im-
portant vegetable crops in Egypt. For local markets
and export as fresh or dried. The productivity of
onion is influenced by several factors, such as
NPK-fertilization.

Some investigators reported the beneficial ef-
fects of NPK fertilizers on growth and yield of onion
(Ahmad, 2004; Batal, et a/ 1994; Mazrouh and
Abo-Waly, 1992; Mazrouh and Ragab, 2000 and
Wiedenfeld and Braveman, 1991). However, the
continuous increase in the cost of using chemical
NPK fertilizers prevents the producers to use suffi-
clent amount of fertilizers, since the excessive use
of NPK-fertilizers represents the major cost in plant
production and causes pollution of the agricultural
environment. In addition, using of N-fertilizer in
excess levels caused significant increment in ni- -
trate accumulation of several vegetable crops
{(Brown and Smith, 1966).

There is a great debate among scientists about
the role played by the microorganisms in promoting
plant growth. Some investigators stressed their
contribution to Na-fixation, P or K solubilization and
cellulose decomposition, while others stressed the °
production of plant growth modifying substances
by such bio-fertilizers. Soil microorganisms, known
as phosphate solubilizing bacteria, play a funda-
mental role in correcting the solubility problems in
different soils, by releasing the fixed form of p to
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soluble one to be ready for plant nutrition. The or-
ganisms capable of carrying out such process are
known as phosphate dissolvers (El-Sheekh,
1997).

Microbein, nitrobein and rhizobacterin are com-
mercial bio-fertilizers which gave the same effect of
full dose of mineral nitrogen application (Bedalwi
et al 1997 and Tawfik, 2008). Biogein also is a
commercial bio-fertilizer which has high amount of
symbiotic and non symbiotic bacteria responsible
for atmospheric nitrogen fixation. Biofertilizer appli-
cation enhances the resistance of plant to root
disease and reduces the environmental pollution
from chemical fertilizer application (Rizk and
Shafeek, 2000). Phosphorein partially overcomes
the phosphate fixation problem in calcareous soil
as found by Han and Lee (2007). Applying of bio-
fertilizers gave the positive responses for storability
of onion bulbs (El-Sheekh, 1997). Utilization of
bio-fertilizers is very successful in minimizing
chemica! fertilizers in different vegetable crops
(Azcon-Aguilar and Barea, 1997; Shaheen et a/
2007 and Sorial and Abd El-Fattah, 1998).

Therefore, the aim of this study was to investi-
gate the effect of some commercial bio-fertilizers
i.e. microbein, nitrobein, rhizobacterin, biogein,
phosphorein and their combinations with different
levels of NPK fertilizers on the growth, yieid, quality
and storability of onion buibs.

MATERIALS AND METHODS

Two field experiments were carried out during
the winter seasons of 2006/2007 and 2007/2008 at
the Experimental Farm of the Faculty of Agricul-
ture, Tanta University, Egypt to investigate the
effect of some bio-fertilizers in combinations with
different levels of NPK fertilizers on the growth,
yield as well as quality of onion bulbs.

The experimental soil was clay loam in texture
and the chemical analysis of this soil was done
according to Ryan et al (2003) and the results
were as follows:

pH=7.88 HCO; = 5.15 meq/i

E.C. = 2.15 mmhos Cl=8.19 meg/i

Mg = 4.95 meq/l N =385 (mg/100g soil)
Na = 12.8 meq/l P=69 {mg / 100g soil)
Ca = 6.45 meq/| K=156.4 (mg/100g soil)

Onion seeds of the cultivar Giza 6 Mohassan
were used in this experiment. Uniform onioh seed-
lings (60 days old) were planted on 21" and 20" of
November in the two growing seasons, respec-
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tively at 10 cm apart in both sides of the ridges.
The plot area was 18 m? which contained 5 rows
with 6 m in length and 60 cm in width.

The biofertilizers used in this experiment were,
rhizobacterin, biogein {(a nitrogenous biofertelizer
containing nitrogen fixing bacteria like Azotobac-
ter), microbein (a nitrogenous blofertelizer contain-
ing nitrogen fixing bacteria like Rhizobium), phos-
phorein (a phosphorus biofertelizer containing
phosphate dissolvers or vesicular arbuscular my-
crohizas and silicate bacteria) and nitrobein (a ni-
trogenous biofertelizer containing nitrogen fixing
and phosphate dissolving bacteria).

Onion seedlings were inoculated at planting
with rhizobacterin, nitrobein, biogein, phosphorein,
microbein, and mixture of rhizobacterin plus phos-
phorein (1:1), mixture of nitrobein plus phosphorein
(1:1) and mixture of biogein plus phosphorein
(1:1). Enriching seedling roots with bio-fertilizers
suspension by dissolve the bio-fertilizers in water
mixing with arabic gum with dipping the roots for 3
minutes in the suspension before transplanting.
Bio-fertilizers were added at 3 kg/fed according to
the recommendation of Ministry of Agriculture,
Egypt.

All the previous biofertilizers treatments were
applied in combination with ¥z or % of the recom-
mended dose of NPK mineral fertilizers. In addi-
tion, the complete dose of NPK fertilizers was ap-
plied as control,

Recommended units of mineral NPK fertilizers
were 100 N, 60 P,05 and 100 K,O/fed. as recom-
mended by Ministry of Agricu|ture*Egypt.

Calcium super phosphate (15.5% P.0s) was
added during soil preparation, while ammonium
sulphate (20.5% N) and potassium sulphate (48%
K,0) were divided into two equal parts applied
after 4 and 8 weeks from transplanting.

The other cultural practices were done as rec-
ommended.

The treatments were arranged in a complete
randomized block design with three replicates as
follows:

1- 1’2 Recommended rate of NPK mireral fertiliz-
ers + Rhizobacterin

2- 1/2 Recommended rate of NPK mineral fertiliz-
ers + Nitrobein

3- 1/2 Recommended rate of NPK mineral fertiliz-
ers + Biogein?

4- 1/2 Recommended rate of NPK mineral fertiliz-
ers + Phosphorein

5- 1/2 Recommended rate of NPIK inineral fertiliz-
ers + Microbein
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6- 1/2 Recommended rate of NPK mineral fertiliz-
ers + (Rhizobacterin + Phosphorein)

7- 1/2 Recommended rate of NPK mineral fertiliz-
ers + (Nitrobein + Phosphorein)

8- 1/2 Recommended rate of NPK mineral fertiliz-
ers + (Biogein + Phosphorein)

9- 3/4 Recommended rate of NPK minera! fertiliz-
ers + Rhizobacterin

10- 3/4 Recommended rate of NPK mineral fertiliz-
ers + Nitrobein

11- 3/4 Recommended rate of NPK mineral fertiliz-
ers + Biogein

12- 3/4 Recommended rate of NPK mineral fertiliz-
ers + Phosphorein

13- 3/4 Recommended rate of NPK mineral fertiliz-
ers + Microbein

14- 3/4 Recommended rate of NPK mineral fertiliz-
ers + (Rhizobacterin + Phosphorein)

15- 3/4 Recommended rate of NPK mineral fertiliz-
ers + (Nitrobein + Phosphorein)

16- 3/4 Recommended rate of NPK mineral fertiliz-
ers + (Biogein + Phosphorein)

17- Recommended rate of NPK mineral fertilizers
was used as control.

Ninety days after transplanting 5 plants were
taken randomiy from each plot to measure growth
parameters, i.e. plant height, number of leaves/
plant and dry weight/plant. Also, the content of
NO;-N was determined in fresh leaves. At harvest
period (131 days after transplanting), all bulbs of
each treatment were digged to determine the total
yield. Unmarketable bulbs (double and bolters)
were separated to determine culls yield percent-
age. The remained bulbs were weighed as mar-
ketable yield. A bulb sample (40 bulbs) from each
plot was taken to determine average bulb weight,
TSS using refractometer, vit. C using the method
described in A.O.A.C. (1995). Another bulb sample
were oven dried at 70°C to measure dry mat-
ter/plant, and then the dry matter was ground and
used to determine N, P and K. The content of NO;-
N was determined in fresh bulbs according to
A.0.A.C. (1995).

A portion of twenty kilograms of single bulbs
from each treatment were stored in common burlap
bags and kept under normal storage conditions
(25+ 2°C and 65% + 5 RH). The percentages of
weight loss, decay and sprouting were recorded.

All data were subjected to analysis of variance
using MSTATC program. Means were compared
using LSD test at 5 %.

RESULTS AND DISCUSSION
1- Vegetative growth

. Data in Table (1) clearly demonstrate that ap-
plying the microbein, (rhizobacterin plus phos-
phorein), (nitrobein plus phosphorein), (biogein
plus phosphorein) combined with % of the recom-
mended rate of NPK mineral fertilizers significantly
increased plant height and dry weight per plant in
both seasons. There were no significant differ-
ences between these treatments and the complete
recommended dose of chemical fertilizers, The
number of leaves per plant was increased as a
result of using various biofertilizer treatments,
however, the differences were significant only in
the second season (Table 1).

The increment in vegetative growth characters
may be due to the release of the fixed phosphorus
from the soil and fixing nitrogen, hence increasing
the concentrations and availability of these two
elements (P and N) in the root zone. Phosphorus
plays a great role in cell division and cell enlarge-
ment as well as the synthesis of nucleic acids
(Abdalla, 2002). Nitrogen also enhances protein
synthesis, division and enlargement of cells as well
as it is important for the photosynthetic processes
(Cao and Tibbitis, 1993). Thus, an increase in
ptant growth and its development was obtained.
Other investigators recorded a similar trend
(Abdalla et al 2001 on pepper; Abou El-Salehein
et al 2005 on peas; El-Awag et al 1993 on
soybean; El-Habbasha et al 2007 on faba bean;
El-Kramany et al 2000 on other crops; El-Shaikh,
2005 on onion; El-Sheekh, 1997 on onion; El-
Zeiny, 2007 on bean; Hewedy, 1999 on tomato;
Najafvand Direkvandi et al 2008 on tomato; Rizk
and Shafeek, 2000 on other crops and Shaheen
et al 2007 on onion).

2- Yield and quality of bulbs

Average bulb weight and total bulb yield were
significantly increased as a result of applying dif-
ferent biofertilizers treatments in both seasons
(Table 2). Otherwise, T.S.S and vitamin C were
enhanced but the differences were significant only
in the first season, while dry weight per bulb, single
bulbs percentage and culls yield percentage
(measured as double and bolter bulbs) were not
affected in both seasons. Applying the rhizobac-
terin plus phosphorein, nitrobein plus phosphorein
and biogein plus phosphorein combined with 3/4 of
the recommended rate of mineral fertilizers and the -
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Table 1. Effect of different levels of NPK fertilizers with some bio-fertilizers on the vegetative
growth of onion plants during 2006/2007 and 2007/2008 seasons

2006/2007 season 2007/2008 season
Treatments* Plant No. of Dry wt. / Plant No.of | Drywt./

height leaves/ Plant height leaves/ Plant

(cm) plant (9) (cm) plant (9)

1/2 RD + Rhizobacterin 52.6 8.7 16.5 54.9 7.6 14.7
1/2 RD + Nitrobein 53.7 8.8 15.7 55.7 7.5 14.9
1/2 RD + Biogein 54.9 8.6 155 53.6 7.7 14.8
1/2 RD + phosphorein. 52.8 8.7 15.7 54.7 75 14.9
1/2 RD + Microbein 54.0 8.9 16.1 56.1 7.6 16.2
1/2 RD +Rhizo.+ Phos. 55.9 8.8 15.9 56.4 7.7 15.3
1/2 RD + Nitro. + Phos. 57.1 9.0 16.0 659 7.6 15.2
1/2 RD + Bio. + Phos. 58.4 8.9 16.56 56.8 7.6 15.0
3/4 RD + Rhizobacterin 57.9 8.7 16.3 57.4 7.7 15.1
3/4 RD + Nitrobein 58.3 8.7 16.2 571 7.9 15.4
3/4 RD + Biogein 59.7 8.9 16.6 58.3 7.8 15.7
3/4 RD + phosphorein. 61.9 9.1 16.4 61.9 8.1 15.5
3/4 RD + Microbein 65.0 9.3 16.5 65.0 8.1 16.2
3/4 RD +Rhizo.+ Phos. 68.4 9.4 17.0 65.8 8.2 16.4
3/4RD + Nitro. + Phos. 67.2 9.1 16.9 66.9 8.1 16.1
3/4 RD + Bio. + Phos. 69.7 9.3 17.5 65.9 8.3 15.7
All RD (control) 65.9 9.4 17.3 64.2 8.1 15.9
L.S.D.at5% 5.96 N.S 0.82 3.53 0.32 0.76

*.- RD = Recommended dose of NPK mineral fertilizers, Rhizo. = Rhizobacterin, Nitro. = Nitrobein, Bio = Biogein,

Phos. = phosphorein

recommended rate of mineral fertilizers gave the
highest values of bulb weight, total builb yield,
T.S.S and vitamin C in both seasons.

In general, the results indicate that there were
insignificant difference between the recommended
rate of mineral fertilizers and 3/4 recommended
rate of mineral fertilizers with all bio-fertilizers in
both seasons. These results may be due to the
increase of the estimated attributes in leaves. In
addition, the promotion in leaf number, dry weight
of plants and plant height reflected in a significant
increase of the bulb yield. On the other hand, the
microorganisms found in these biofertilizers acted
mainly in increasing the availability of phosphorus
and nitrogen, and consequently increasing their
absorption by the plants. The two elements play an
important role in the plant development and pro-
duction. Nitrogen is present in chlorophyll molecule
and a component of all proteins. Phosphorus is

important for production. It is also a part of the en-
zyme system having a vital role in the synthesis of
other compounds from carbohydrates and is con-
sidered a constituent of nuclear proteins. Similar
positive responses were reported by Abdalla,
(2002); Abdalla et al (2001); Abou El-Salehein et
al (2005); El-Habbasha et al (2007); El-Kramany
and Bahr (1999); El-Shaikh, (2005); El-Sheekh,
(1997); El-Zeiny, (2007); Hewedy, (1999); Na-
jafvand Direkvandi et a/ (2008); Rizk and
Shafeek (2000) and Shaheen et al (2007) on
different crops.

3- Chemical composition

The effect of all treatments on P and K
percentage in leaves and bulbs of onion plants
were insignificant in both seasons. But, N and NO3
contents of leaves and bulbs were significantly
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Table 2. Effect of different levels of NPK fertilizers with some bio-fertilizers on yield and quality of
onion bulbs during 2006 /2007 and 2007/2008 seasons

Ave-rage | Dry wt. Total Single Culis (%) vit.c
Treatments* Bulb wt. ! bulb yleld bulbs T::.S (:;g[
(9 ) | tton/ted) | (%) | doubles | bolters | - " fwt)
2006/2007 season
1/2 RD+Rhizobacterin 86.0 13.48 10.92 98.8 06 - 0.6 10.8 11.4
1/2 RD + Nitrobein 85.5 13.54 10.99 99.1 0.5 0.4 109 11.5
1/2 RD + Biogein 88.9 13.61 10.95 98.6 0.9 05 11.0 1.6
1/2 RD+ phosphorein. 847 13.46 11.29 98.9 0.6 0.5 11.0 1156
1/2 RD+ Microbein 85.9 13.61 11.49 98.7 0.7 0.6 10.7 11.4
1/2 RD+Rhizo.+ Phos. 86.2 13.66 11.41 98.9 0.7 0.4 10.8 11.8
1/2 RD+ Nitro. + Phos. 88.1 13.71 11.36 98.8 0.6 0.5 11.0 116
1/2 RD+ Bio. + Phos. 89.7 13.76 11.45 99.0 0.5 0.5 10.9 115
3/4 RD+Rhizobacterin 98.9 13.99 11.82 99.3 0.4 0.3 10.8 11.8
3/4 RD + Nitrobein 96.9 14.00 11.89 99.4 03 0.3 11.0 11.6
3/4 RD + Biogein 97.5 13.95 12.00 99.5 0.3 0.2 10.9 11.7
3/4 RD+ phosphorein. 99.1 13.97 11.93 99.4 04 0.2 11.0 11.8
3/4 RD+ Microbein 97.7 14.09 12.19 99.4 03 0.3 11.5 12.4
3/4 RD+Rhizo.+ Phos 107.1 14.07 12.35 99.3 05 0.2 114 12.2
3/4RD + Nitro. + Phos. 109.7 14.02 12.42 99.5 03 0.2 116 12.5
3/4 RD + Bio. + Phos, 108.0 14.10 12.51 99.5 0.3 0.2 1.7 12.4
All RD (control) 100.3 13.91 12.05 99.6 0.2 0.2 11.5 12.0
L.S.D. at 5% 9.40 N.S 0.59 N.S N.S N.S 0.27 0.36
2007/2008 season
1/2 RD+Rhizobacterin 75.9 13.19 10.29 95.9 1.2 29 104 10.9
1/2 RD+ Nitrobein 77.3 13.29 10.61 95.5 1.3 3.2 10.5 10.6
1/2 RD + Biogein 79.1 13.25 10.48 95.8 1.2 3 10.2 10.7
1/2 RD+ phosphorein. 75.4 13.28 10.38 95.4 1.5 31 10.3 10.7
1/2 RD + Microbein 77.8 13.36 10.59 96.0 1.3 2.7 10.4 10.8
1/2 RD+Rhizo.+ Phos. 79.9 13.35 10.43 96.2 12 26 10.5 10.9
1/2 RD+ Nitro. + Phos. 79.6 13.30 10.52 96.1 1.3 26 10.7 10.7 .
1/2 RD + Bio. + Phos. 80.9 13.39 10.61 96.3 1.3 24 10.4 11.0
3/4 RD+Rhizobacterin 847 13.51 10.79 096.8 1 22 10.6 10.8
3/4 RD + Nitrobein 829 13.49 10.74 96.6 1.1 2.3 10.7 10.9
3/4 RD + Biogein 87.4 13.43 10.87 96.7 1.1 22 11.0 10.7
3/4 RD + phosphorein. 85.2 13.40 10.82 96.9 0.9 2.2 10.9 10.8
3/4 RD + Microbein 89.7 13.47 10.89 971 1 1.9 10.7 11.0
3/4 RD +Rhizo.+ Phos 95.4 13.53 11.15 96.8 0.9 2.3 10.8 11.4
3/4 RD +Nitro. + Phos. 94.5 13.47 11.22 97.0 1 2 11.0 111
3/4 RD + Bio. + Phos. 92.7 13.50 11.10 97.3 0.8 1.9 10.7 113
All RD (controh) 90.8 13.52 11.00 97.1 0.8 21 10.8 11.4
L.S.D. at 5% 8.62 N.S 0.22 N.S N.S N.S N.S N.S

*- RD = Recommended dose of NPK mineral fertilizers, Rhizo.= Rhizobacterin, Nitro. = Nitrobein, Bio = Biogein, ’
Phos. = phosphorein

Annals Agric. Sci., 54(2), 2009




432 Ahmed

Table 3. Effect of different levels of NPK fertilizers with some bio-fertilizers on chemical composi-
tion of onion plants during 2006/2007 and 2007/2008 seasons

Leaves Bulbs
Treatments* N | NOs(mgikg | P | K | N | NOs(mgkg | P K
(%) F.W) (%) (%) (%) F.W.) (%) (%)
2006/2007 season
1/2 RD + Rhizobacterin | 2.10 825 026 274 1.39 523 0.17 1.15
1/2 RD + Nitrobein 2.13 831 025 270 1.31 517 0.18 1.18
1/2 RD + Biogein 2.17 839 025 271 1.33 509 0.17 1.17
1/2 RD + phosphorein. | 2.24 851 026 265 1.38 513 0.18 1.15
1/2 RD + Microbein 2.40 849 025 269 145 521 0.17 1.16
1/2 RD +Rhizo.+ Phos. | 2.35 832 0.27 267 1.43 527 0.18 1.18
1/2 RD + Nitro. + Phos. | 2.39 843 0.28 2.71 1.52 534 0.16 1.19
1/2 RD + Bio. + Phos. 2.32 851 0.26 2.74 1.58 545 0.17 1.17
3/4 RD + Rhizobacterin | 2.45 867 0.27 273 1.57 538 0.19 1.15
3/4 RD + Nitrobein 2.41 856 026 269 160 540 0.17 1.16
3/4 RD + Biogein 2.50 863 027 271 -1.65 546 0.18 1.18
3/4 RD + phosphorein. | 2.46 874 028 279 1.61 553 0.19 1.17
3/4 RD + Microbein 2.51 850 031 274 164 549 0.18 1.21
3/4 RD +Rhizo.+ Phos | 2.54 889 028 283 1.66 566 0.20 1.20
3/4RD + Nitro. + Phos. | 2.58 876 0.30 2.81 1.7% 579 0.19 1.22
3/4 RD + Bio. + Phos. 2.56 900 0.29 2.89 1.69 574 0.19 1.26
Aill RD (control) 2.61 949 ) 0.31 2.88 1.72 609 0.21 1.25
L.S.D. at 5% 0.15 47.0 N.S N.S 0.13 28.0 N.S N.S
‘ 2007/2008 season

1/2 RD + Rhizobacterin | 1.89 544 0.19 2.57 1.46 287 0.18 1.22
1/2 RD + Nitrobein 1.86 531 0.20 259 1.51 294 0.16 1.24
1/2 RD + Biogein 1.92 537 022 258 145 300 0.20 1.25
1/2 RD + phosphorein. | 1.85 545 019 265 148 291 0.17 1.26
1/2 RD + Microbein 1.93 521 020 264 1.55 299 0.19 1.27
1/2 RD +Rhizo.+ Phos. | 1.99 539 0.21 263 164 293 0.19 1.28
1/2 RD + Nitro. + Phos. | 1.90 547 0.18 257 1.52 285 0.18 1.24
1/2 RD + Bio. + Phos. 1.95 560 019 259 1.54 291 0.17 1.22
3/4 RD + Rhizobacterin | 2.04 591 022 259 168 301 0.18 1.28
3/4 RD + Nitrobein 2.08 568 020 263 1.79 294 0.20 1.27
3/4 RD + Biogein 2.15 599 019 260 1.70 302 0.18 1.26
3/4 RD + phosphorein. | 2.12 579 0.18 2.61 1.75 315 0.19 1.25
3/4 RD + Microbein‘ | 2.20 595 0.20 2.67 1.78 307 0.21 1.29
3/4 RD +Rhizo.+ Phos | 2.17 586 020 262 1.83 305 0.19 1.27
3/4RD + Nitro. + Phos. | 2.21 594 021 288 1.80 314 0.21 1.25
3/4 RD + Bio. + Phos. 2.22 600 024 272 1.81 308 0.18 1.30
All RD (control) 2.25 675 025 270 1.88 365 0.20 1.29
L.S.D. at 5% 0.17 37.5 N.S N.S 0.18 23.0 N.S N.S

. "~ RD = Recommended dose of NPK mineral fertilizers, Rhizo. = Rhizobacterin, Nitro. = Nitrobein, Bio = Biogein,
Phos. = phosphorein
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Table 4. Effect of different levels of NPK fertilizers with some bio-fertilizers on storability of onion
bulbs during 2006/2007 and 2007/2008 seasons

Weight loss Decay Rooting and sprouting
Treatments* (%) (%) (%)
Storage period Storage period Storage period
{month) {(month) N {(month)
2 4 6 8 2 4 6 8 6 8
2006/2007 season
1/2 RD + Rhizobacterin | 204 246 275 303 83 100 135 171 1.37 10.61
1/2 RD + Nitrobein 201 249 275 306 81 100 133 175 1.36 10.58
1/2 RD + Bioguin 206 248 274 302 79 9.6 134 170 1.35 10.64
1/2 RD + phosphorein. | 1.9 246 267 301 8.0 98 134 172 1.35 10.59
1/2 RD + Microbein 19.3 237 259 292 82 98 131 171 1.32 10.46
1/2 RD +Rhizo.+ Phos. | 186 229 264 291 83 102 134 170 1.29 10.38
1/2 RD + Nitro + Phos. | 191 238 267 295 84 103 135 169 1.25 10.29
1/2 RD + Bio. + Phos. 183 225 259 286 82 100 129 165 1.28 10.25
3/4 RD + Rhizobacterin | 177.0 219 236 252 84 101 133 168 1.27 10.27
3/4 RD + Nitrobein 17.3 218 241 268 85 9.9 13.0 16.7 1.25 10.15
3/4 RD + Biogein 186 231 253 269 8.0 9.6 134 16.2 1.22 10.21
3/4 RD + phosphorein. | 175 219 235 254 82 101 129 16.3 1.24 10.00
3/4 RD + Microbein 16.9 207 229 247 84 100 131 167 1.26 10.08
3/4 RD +Rhizo.+ Phos 159 195 218 233 786 9.6 13.2 165 1.23 9.95
3/4RD + Nitro + Phos. 153 188 215 229 79 9.7 13.0 163 1.19 9.89
3/4 RD + Bio. + Phos. 16.0 195 219 228 78 96 133 161 1.20 10.00
All RD (control) 155 196 221 234 76 95 129 158 1.21 9.72
L.S.D. at 5% 120 130 164 24 NS NS NS NS N.S N.S
o 2007/2008 season
1/2 RD + Rhizobacterin | 25.3 279 301 326 99 12.5 147 180 2.18 12.22
1/2 RD + Nitrobein 248 274 297 316 100 124 148 184 2.19 12.28
1/2 RD + Biogein 256 283 299 315 102 125 154 180 2.24 12.21
1/2 RD + phosphorein. { 259 282 300 319 104 121 154 87 2.22 12.24
1/2 RD + Microbein 248 267 291 308 102 124 153 184 2.15 12.30
1/2 RD +Rhizo.+ Phos. | 239 264 282 304 96 119 149 178 2.24 12.27
1/2 RD + Nitro + Phos. | 224 258 280 301 99 118 151 187 2.18 12.24
1/2 RD + Bio. + Phos. 228 257 278 301 98 122 156 186 2.23 12.21
3/4 RD + Rhizobacterin | 22.4 251 268 29.0 100 121 154 187 2.21 12.15
3/4 RD + Nitrobein 210 245 269 290 102 119 151 186 2.19 12.20
3/4 RD + Biogein 219 249 264 279 98 114 148 183 2.15 12.17
3/4 RD + pho§phorein. | 215 238 259 281 96 118 149 182 2.14 12.10
3/4 RD + Microbein 247 229 247 270 99 123 150 183 217 12.09
3/4 RD +Rhizo.+ Phos | 201 226 249 265 98 118 148 181 2.12 12.00
3/4RD + Nitro + Phos. 204 223 244 259 96 116 145 175 2.06 12.03
3/4 RD + Bio. + Phos. 194 221 239 258 94 119 143 170 2.00 11.97
All RD (control) 202 224 242 256 95 118 141 172 2.08 11.91
L.S.D. at 5% 125 174 186 275 NS NS NS NS N.S N.S
, Rhizo. = Rhizobacterin, Nitro. Nitrobein, Bio = Biogein,

*- RD = Recommended dose of NPK mineral fertilizers

Phos. = phosphorein
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affected by applying some bio-fertilizer treatments
in both seasons. The highest values of N percent-
age and NOs3-N (nitrate) contents in leaves and
buibs were obtained from applying the recom-
mended rate of mineral fertilizers (Table 3). Onion
plants fertilized with bio-fertilizers combined with
the mineral fertilizers gave the lowest values of
nitrate in each of leaves or bulbs in the two grow-
ing seasons. The significant effect of bio-fertilizers
may be due to the effect of different strain groups
of microorganisms such as nitrogen fixers, nutrient
mobilizing microorganisms which help in increasing
the availability of minerals and their forms. in the
composted material and increase the levels of ex-
tractable NPK or Fe, Zn, Mn (El-Kramany & Bahr,
1999 and El-Kramany et al 2000).

4- Storability (Keeping quality)

Concerning the effect of bio-fertilizer treatments
on onion storability, data in Table (4) show that
applying the rhizobacterin plus phosphorein, ni-
trobein plus phosphorein and biogein plus phos-
phorein combined with % of the recommended rate
of mineral fertilizers and the recommended rate ‘of
mineral fertilizers significantly decreased the bulb
weight loss percentage during the storage periods,
i.e. 2, 4, 6 and 8 months in both seasons. While,
the effect of all treatments on the percentages of
decayed and sprouting percentage were insignifi-
cant in both seasons. Similar responses in this
respect were reported by El-Sheekh, (1997).

CONCLUSIONS

From the previous results, it could be con-
cluded that applying the rhizobacterin plus phos-
_ phorein, nitrobein plus phosphorein and biogein
plus phosphorein combined with % of the recom-
mended rate of mineral fertilizers can be used in
onion production without reducing the productivity.
These biofertilizers treatments will reduce the cost
of chemical fertilizer, avoid the risk of nitrate accu-
mulation in the edible portions and decrease the
poliution of the environment.
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