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ABSTRACT

This work was carried out during the two successive winter
seasons of 2005/2006 and 2006/2007 at E}-Khattara Exp. Farm, Fac.
Agric., Zagazig Univ., Sharkia Governorate, Egypt, to study the
effect of biofertilizers and NPK mineral fertilizers on the growth
rate, total uptake of N, P and K, and yield of onion plants, under
sandy soil conditions.

Fertilization of onion plants with some biofertilizers mixture; i.e.,
Rhizobacterine + Phosphorein + Potassumag at rate of 1.5 kg per
feddan caused a significant effect on growth rate, total nutrients
uptake (N, P and K), and the yield and its components expressed as
average bulb weight, exportable, marketable and total yield, but did
not affect both neck and bulb diameter and bulbing ratio.

Application of N, P and K mineral fertilizers caused gradual and
consistent increase in the growth rate except bulbing ratio, dry
weight per plant, total nutrients uptake (N, P and K), as well as yield
and its component.The maximum values in this respect were
obtained via application of the relatively high levels of NPK mineral
fertilizers; i.e., 100 kg N + 60 kg P,Os + 100 kg K;O per feddan or by
application of 80 kg N + 40 kg P,Os + 80 kg K;O per feddan, without
significant differences between them in most cases.

The interaction treatments between biofertilizers mixture and
application of N, P and K mineral ferfilizers at a rate of 100 kg N +
60 kg P;0; + 100 kg K;O per feddan or by application of 80 kg N+
40kg P,0s + 80 kg K,O per feddan caused a significant increase in
average bulb weight and total yield without significant differences
between them.

Keywords: Onion, biofertilizers, mineral fertilizers, growth, total
Uptake, yield and its components.
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INTRODUCTION

Onion {(Allium cepa L.) is one
of the oldest and most important
vegetable crops grown in Egypt for
local consumption and exportation.

Increasing production is one of
the national aims in Egyptian
Agriculiure. In this connection,
omon production suffered from
serious problems that are mostly
due to using excess mineral
fertilizers causes environmental
pollution, and contaminate the
under ground water (Fisher and
Richter, 1984).

Nowadays,  attention  was
focused on the use of organic and
biofertilizers instead of chemical
ones to produce clean vegetable
crops. Moreover, biofertilizers and
organic fertilizer encourage plant
growth through improving soil
conditions which leads to higher
yield with good quality (Borin et
al., 1987). Also, biofertilizers
which can be defined as
preparations containing live cells
of efficient strains of nitrogen
fixing, phosphate and potassium
solubizing bacteria could be used
with a relatively low amounts of
chemical fertilizers instead of
chemical fertilizers alone.
Furthermore, biofertilizers
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increased the availability of
nutrients in form which can be
easily assimilated by plants (Subba
Rao, 1984). In this regard, it is
very important to increase the
productivity of onion yield per unit

. area under sandy soil conditions.

Many investigators concluded that
application of biofertilizers caused
a marked effect on the growth rate,
total nutrients uptake, and
productivity (Ruban, 2007).

Application of NPK mineral
fertilizers exerted a significant
effect on the growth rate and
productivity of onion under sandy
soil conditions (El-Tantway and
El-Beik, 2009).

Thus, the possibility of
supplying bio and chemical
fertilizers to onion plants under
sandy  soil  conditions  is
undoubtedly of great important to
reduce the amount of added
mineral fertilizer alone to onion
plants.

Therefore, the purpose of the
present work was to study the
possibility of supplementation
and/or decreasing the amount of
major mineral fertilizers (N, P and K)
by using biofertilizers in the
production of onion plants under
sandy soil conditions.
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MATERIALS AND
METHODS

This work was carried out
during the two successive winter
seasons of 2005/2006 and
2006/2007 at El-Khattara
Experimental Farm, Faculty of
Agriculture, Zagazig University,
Sharkia governorate, Egypt, to
study the effect of biofertilizers
and NPK mineral fertilizers on the
growth, plant nutritional status and
yield and its components of onion
plants .The experimental soil was
sandy in texture and chemical
properties were: Organic matter
0.30 and 0.34%; total N 0.08 and
0.06%; total P 0.008 and 0.009%;
total K 0.05 and 0.05%; pH 8.00
and 7.88 and E.C. 2.18 and 1.71
dsm” in the first and second
seasons, respectively.

The experiment included eight
treatments which were combination
between Dbiofertilizer treatments
(without and with biofertilizers)
and four rates of NPK mineral
fertilizers as follows:

Biofertilizers Treatments
1. Control (without biofertilizers)

2. Biofertilizers mixture  of
(Rhizobacterine, Phosphorein
and Potassumag) at rate of 1.5
kg each /feddan.
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Rates of NPK Mineral
Fertilizers

1. Control (without NPK)

2. 60 N + 20 P,05 + 60 K,0
(kg/fed.)

3. 80 N + 40 P05 + 80 K,0
(kg/fed.)

4. 100 N + 60 P05 + 100 K;0
(kg/fed.)

These treatments were arranged
in a split plots design with four
replications. Biofertilizers were
randomly arranged in the main
plots, while the rates of NPK
mineral fertilizers were randomly
distributed in sub plots. The area
of sub plot was 9.6 m’. and it
contained four ridges (four dripper
irrigation lines), with 4 m length
and 60 cm width,

Seeds of onion cv. Giza 20
were sown in nursery on October
15™ and 30" and transplanted at
10 cm apart on both sides of the
dn’gper lines on January 5™ and
25" in the first and second seasons,
respectively.

Biofertilizers mixture of
(Rhizobactrine contains of
Azotobacter and Azospirillium,

phosphorein contains of Bacillus
megatherium and  potassumag
contains  of Bacillus circulans)
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mixed with sand and peatmoss,
added at 10 cm depth beside the plant
at 10 days from transplanting,
covered with sand and irrigated. The
source of these biofertilizers was
*(GOAEF). Ammonium  sulphate
(20.50%N), calcium super phosphate
(16-18% P;0Os5) and potassium
sulphate (48-52% K»O) were used
as sources of N, P and K mineral
fertilizers, respectively.

All the amounts of phosphorus
fertilizer and one fourth of N+K
mineral fertilizers were added with
25 m’ farmyard manure/feddan
during soil preparation. The rest
amount of N and K were divided
into five equal portions and added
as soil application every two
weeks beginning at 30 days after
transplanting. Drip  imrigation
system was used and the discharge
of the drippers were two liters /
hour at 1bar.

At 75 days after transplanting, a
random sample of five plants was
taken from each sub plot, plant
growth traits and yield and its
components were recorded and
total nitrogen, phosphorus and
potassium in different plant parts
were determined according to the

" (GOAEF) General Organization for
Agricultural Equalization Foundation,
Ministry of Agriculture, Egypt.
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methods described by Bremner and
Mulvaney (1982), Olsen and
Sommers (1982), and Jackson
(1970), respectively.

Statistical Analysis

The data were subjected to
proper statistical analysis of
variance according to Snedecor
and Cochran (1980) and means
separation were done according to
Duncan (1958).

RESULTS AND
DISCUSSION

Plant Growth Measurements
Morphological characters
Effect of biofertilizers mixture

Table 1 shows that application
of some biofertilizers mixture
significantly  increased  plant
height, number of leaves per plant,
and bulb diameter in both seasons
of study, but did not affect neck
diameter and bulbing ratio as
compared with the control
treatment.

Similar results were found by
Ruban (2007) with plant height,
Mahmoud and El-Hefny (1999) in
growth parameters, except neck
diameter and bulbing ratio.

The beneficial effects of
biofertilizers on growth of onion



Table 1. Effect of some biofertilizers mixture , different rates of NPK mineral fertilizers and their

interactions on the vegetative growth characters of onion plants at 75 days  after
transplanting during 2005/2006 and 2006/2007 seasons
Treatments Vegetative growth characters
‘Blf?rtmzers X N ﬁfﬂm Plant height Numberof _Dimeter(cm) = Plantieight Numberof Dismetertcm) -
mixture (g /o) (cm) leaves/plant Neck Bulb (cm) leaves/plant Neck  Bulb
20052006 season 2006/2007 season

Without 0+0+0 40.10 8 5952 087a 1442  060a 4233 769a 130a 2373  056a
bloferdilizers 50+20+60 5741a 8132 1372 2Ma  059a 5200 8 S44a 1722 3Ma  082a
mixture B0-+40+80 60.55 2 812 143a 2462  0.58a 5580a 9208 190a 37a  05la
100+60+100 60.82 a 8.454 152a 254a  060a 59.65a 9254 153 3953 050z
Mean 54728 7.66 B 130A 219B 0594 5270RB 864B 171A 334B  052A
With 0+0+0 41.16a 6.00a 0923 153a  0.62a 4693 8 875a 149a 2842 053z
blofertillzers 60-+20+-60 61.68 a 8542 l4fa 250a 057a 55852 909 x 1.79a 352a 951a
mixture BO--40-+30 6333 a 836a 1508 2628 0572 5828 a 933a  192a 4042  0.4%a
100+60+100 63.83 8.50a 1.59a 2692  0.59a 60.63 2 975a 19%a 41528 9482
Mean §7.50A 8074  I3A 23BA 0594 55424 9234 LA 364A 050A
Mean values 0 +0+0 40.63B 5938 091C 1481 0.6t A 45.13C 821B 140C 261C  054A
of NPK rates S0+20+60 59.55 A 834 A 139B  242C  058A 53938 8$76AB 1.75B 343B 0SZA
(kg ffed.) BO-+40+80 6194 A 8494 147B 254B  05§A  STOMMAB 9274 1S51A 388A DSDA
100+60+100 6232 A 367 A 156A 261A  059A 60.14 A 950A 1954 404A D494

"With biofertilizers = mixture of 1.5 kg phosphorein + 1.5 kg Rhizobactrine + 1.5 kg potassumag per feddan.
Means having same alphabetical letter(s) within each column did not significantly differ according to Duncan $ multiple range

test at 0.05 level .

Capital letters are for main effects, while small litters for interaction means.

0T0Z (€) ‘ON L€ "IOA “s3Y *oUBY [ 3jzeSez

€09



604

plants might be attributed of N»-
fixation, mobilizing to some macro
and micro elements (Saber, 1993)
and produce plant growth
substances (Noel et al, 1996).
Adding mixture of microorganisms
encouraged each other to be of
more effect.

Effect of NPK mineral fertilizers

Table 1 show that NPK at a rate
of 100 kg N + 60 kg P,Os + 100 kg
K70 and 80 kg N + 40 kg P,Os +
80 kg K,O / feddan increased plant
growth, but it did not affect
bulbing ratio .Similar results were
found by Deho et al. (2002).

The balance between NPK may
be of good effect on plant growth.

Effect of the interaction

Table 1 show that, all interaction
treatments did not show any
significant effect on the vegetative
growth characters of onion plants
in both seasons of study.

Dry Weight
Effect of biofertilizers mixture

Data in Table 2 show that
fertilizing onion plants with
mixture of some biofertilizers
significantly increased the dry
weight bulb, leaves and whole
plant, as compared with the contro]
treatment, whereas it did not affect
the dry weight of roots. Thus,
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application of biofertilizers to
onion plants grown under the
conditions of sandy soil promoted
the plant in building metabolites.

These results may be attributed
to the effect of biofertilizers on the
fresh weight of onion plants.

Effect of NPK mineral fertilizers

Results in Table 2 show that
there was a progressive, consistent
and significant increase in the dry
weight of different parts of onion
plants; i.e., roots, bulb and leaves,
as well as whole plant dry weight
by increasing the application of
NPK mineral fertilizers up to the
relatively highest used rate, which
being the most favorable and
effective treatment in this respect,
followed by application of 80 kg N
+ 40kg P,0O5 +80 kg K;0 /feddan.

In this connection, the increase
in photosynthetic capacity with
application of NPK fertilizers to
which the number of leaves per
plant could be a reliable index
might be contributed much for the
superiority in the dry weight of
onion plants fertilized by a rate of
100 kg N + 60kg P,Os +100 kg
K>O per Feddan.

The favourable effect of NPK
mineral fertilizers on the dry
weight of onion plants was in
harmony with the results reported



'Table 2. Effect of some biofertilizers mixture, different rates of NPK mineral fertilizers and their
interactions on the dry weight of onion plants at 75 days after transplanting during
2005/2006 and 2006/2007 seasons

Treatments Dry weight / plant (g.)
* Biofertilizers Rates of )
mixture X N+ Pws + KO Roots Bulb Leaves Whale plant Roots .  Bulb Leaves Whole plant
(kg /fed.)
2005/2006 season 2006/2007 season

Witheut 0+0+0Q 0.14a 057a 1.14a 185a 0.10a 180a 2.01a 391a

biofertilizers 66+20+60 0.17a 1282 2943  43%9a 0.12a 3652 293a 670a

nuixture 80-40+80 0.188 130a 2991  447a 013a 382a 389a 7.84a

H00-+-60+100 0.23a ld4a 3.20a 487a 0.14a 438a 435a 888 2

Mean 0.18A LI15B 257B 3898 0.12A 341B 330B 633B

With 0+0+0 014 0652 1.28a 2.07a 0.08 a 253a 254a 5152

bioferttlizers 6042060 0.19a 146a 3.19a 43853 G14a  380a 382a 7.76a

mixture 80+40+80 021a 16la 347a 5293 0.14a  4.60a 422a 896a

160-+60-+100 G.26a 1.79a 4.36a 641 a 0.17a 506a 495a 10.18 a

Mean ' 020A 1384 307A 4.65A 0.13A 400A 388A 801A

Mexn values 0+0+9 014C 061B 12IC 196 C 0.09C 216C 228C 4.53D

of NPK rates S0+20-+60 0.18B 137A 307B 4628 0.13B 3.73B 338B 1.23C

(kg /fed.) 80-+40+80 8.19B 146A 323B  488B 0.14B 4.21AB 406A 8.40B

100+60+100 025A 1.62A 378A 564 A 0.16A 4.72A 465A 953A

"With biofertilizers= mixture of 1.5 kg phosphorein + 1.5 kg Rhizobactrine +1.5kg potassumag per feddan. '
Means having same alphabetical letter(s) within each column did not significantly differ according to Duncan $
multiple range test at 0.05 level. Capital letters are for main effects, while small litters for interaction means.
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by El-Tantawy and El-Beik (2009)
in sandy soil who reported that
application of high dose of
nitrogen increased dry weight of
onion plant.

Effect of the interaction

The interaction between the two
factors did not reflect any
significant effect (Table 2) in this
regard

Total N, P and K Uptake
Content

Effect of biofertilizers mixture

Data in Table 3 show that
application of biofertilizers mixture
exerted a marked and significant
effect in increasing the total uptake of
nitrogen, phosphorus and potassium
in the tissues of onion plants, as
compared with the control treatment.

The promoting effect of
biofertilizers mixture application
on the wuptake of nitrogen,
phosphorus and potassium may be
due to its effect on mobilizing
nutrients and to accurate microbial
processes, which helped in
availability of metals and increased
level of extractable minerals. In
this regard, El-Karmany et al.
(2000) came to similar conclusion.
Also to their effects on the dry
matter accumulation (Table 2).

Ibraheim, et al.

Effect of NPK mineral
fertilizers

Data in Table 3 indicate that the
maximum values of NPK total
uptake were more distinct via
application of the relatively high
level (100 kg N + 60 kg P,O5 +
100 kg K»O per feddan), followed
by application of 80 kg N + 40 kg
P>Os + 80 kg K,O/feddan, without
significant differences between
them.

From the previously mentioned
results it could be suggested that
the increase in the total uptake of
N, P and K in the tissues of onion
plants, as a result of increasing the
level of N, P and K mineral
fertilizers might be attributed to
the stimulating effect on the
absorbing efficiency of the plant,
dry matter (Table 2) and the high
content of these nutrients in the
soil media and to the balance
between these elements in the soil.

These results are in agreement
with those reported by Oukal
(1999) who indicated that
application of the high level of
NPK fertilizers recorded the
maximum values of total N, P and
K. uptake by onion plant.

Effect of the interaction

With respect to the effect of the
interaction, it is quite clear from



Table 3. Effect of some biofertilizers mixture, different rates of NPK mineral fertilizers and their
interactions on total uptake of onion plant at 75 days after transplanting during 2005/2006

and 2006 / 2007 seasons

Trextments

Totai uptake (mg /plant)

* "Bifertilizers X Rates of

mixture N+ Pyos + K0 N P K N P K
(kg /fed.)
2 2006 s 2006 / 2007 season

Without 0+0+0 57.89a 632a 68.61a 95.66 a 12.09a 99.83a
biofertilizers 60-+20+60 13147 2 1593 a 162.23a 155.63 2398 a 162493
mixture 804080 139.89a 1646 a 17321 a 183.183a 31.24a 205.56 a
108+60-+-10¢ 15782 a 19.16 a 196.61 a 21276 a 3277 a 232.07a
Mean 121.77B 14478 150.16 B 161818 2502B 17499 B
‘With 0+0+8 65.3%9a 747a 80.65a 12621 a 18.10a 133.24 =
biofertilizers 66-+20+60 144.87 a 2084 » 181.88 178.85a 3153a 184.43a
mixture 80-+40+80 16592 a 22173 20895a 204.23 a 2971a 2159 a
100+60+100 214.85a 2490 a 23499 a 229.77a 33.18a 24782a
Mean 14775 A 18.84 A 176.62 A 184.76 A 2813 A 19535 A
Mean values 0+0+9 61.64 C 689 B 74.63C 118.94D 1575 C 11654 D
of NPK rates 60+20-+60 138.17B 1838 A 17205B 167.24C 2775B 17346 C
(kg /fed.) 80-+40-+30 15290 B 1932 A 191.08 AB 193.70 8 30.48 AB 210.73 B
100-+60+100 186.34 A 2203 A 215.80 A 22126 A 3297 A 239.94 A

“"With biofertilizers = mixture of 1.5 kg phosphorein + 1.5 kg Rhizobactrine + 1.5 kg potassumag per feddan.

Means having same alphabetical letter(s) within each column did not significantly differ according to Duncan's

multiple range test at 0.05 level

Capital letters are for main effects, while small litters for interaction means.
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the obtained results in Table 3 that,
all the interaction treatments
between the two factors of study;
i.e., application of biofertilizers
and N, P,Os and K;O mineral
fertilizers did not reflect any
significant effect on the total
uptake of N, P and K of onion
plant in the two seasons of study.

Yield and its Components
Effect of biofertilizers mixture

It 1s evident from data in Table
4 that application of biofertilizers
mixture significantly increased
average bulb weight, exportable,
marketable and total bulb yield. In
this connection, the total yield of
onion  bulbs  treated  with
biofertilizers mixture was
increased by 11.38% and 9.28%
over the control treatment, in the
first and second  seasons,
respectively.

These results were similarly of
that reported by El-Kalla et al
(1997) and Yadav et al. (2005)
who found that biofertilizers
application increased marketable
yield and average bulb weight of
onion plant.

The superiority in total bulbs
yield by application of
biofertilizers mixture dialectally
owing to the increase in average
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bulb weight (Table 4) and also this
might be due to the favourable
effect of such treatment on
vegetative growth (Table 1), dry
weight of onion plant (Table 2)
and total nutrients uptake (Table
3), which may be increased the
efficiency of  photosynthetic
capacity and in turn resulted in
more accumulation of stored food
in onion bulbs.

Effect of
fertilizers

It is quite clear from the
presented data in Table 4 that there
was a consistent and progressive
increase in average bulb weight,
exportable, marketable and total
yield of onion bulb by increasing
application of N, P and K mineral
fertilizers up to the highest rate
i.e.,, 100 kg N + 60 kg P,Os + 100
kg K,0 per feddan which being the
most effective and favourable
treatment, followed by application
of 80 kg N + 40 kg P,0Os + 80 kg
K,O per feddan.,

The total yield of onion bulbs
was increased over the control
treatment by 68.41%, 62.38% and
45.72% (average of the two
seasons of study) by application of
100 kg N + 60 P05 +100 kg K»O,
80 kg N + 40 kg P,Os + 80 kg K,O
and 60 kg N + 20 kg P,Os + 60 kg
K20 per feddan , respectively.

NPK  mineral



Table 4. Effect of some biofertilizers mixture, different rates of NPK mineral fertilizers and their

interactions on the yield and its components of onion plants at harvest time during
2005/2006 and 2006 / 2007 seasons

z

Fijrsohiid]

Treatments Yield and its components
. Bio-fe rtilizers X N +l;:;:s ::;l o A\l:lrl;ge Yield (Ton /Feddan} Rel:tl:eYi eld A;T:;;ge Yield (Ton /Feddan) Relative
mixture (kg /fed.) weight (g} Exportable Marketable Total (%) weight (g) Exportable Marketable Total yield (%)
2008 / 2006 seasons 2006 / 2007 seasons
Without 0+0+0 45.60d 330f 588d 6.10d  100.00 5477e 435e¢  6BSe 7331 10000
biofertilizers 60+20+50 6671c 734e 896c 8I5c 14655 8335¢ 968c  1109c 11094 15136
mixture 80+40-+80 7232bc  796de  970bc 9.69bc  158.68 95263b 1130b  12.73b 12.73p 17377
100+60+100  72.25bc  953ab  971bc 9.7Lbc  K59.18 9546ab 1133b 1281k I281b 17472
Mean 6422B 703B 8568 861B  100.00 8221B 9.16B  1087B 10998 10000
With 0+0+0 47.04d 3521  642d 644d 10540 6532d 672d 8774 877e 11939
biofertilizers 60+20+60 7321bc 8.40cd 983be 982b  160.81 87.62bc 964c  1L70e¢ 1L70c 159.69
mixture 80-+40+80 77.06b  9.05bc  10.33b 1033b 16934 102.25a 12.34a  1380a 13802 18838
100+60+100 87.30a 10.06a 1178a 11.79a 19311 102.67a 1373a 13762 13.76a 187.84
Mean TL15A  776A  959A 959A 11138 8946A 1035A 1200A [2.00A 10928
Mean values 0+0+0 4632D 341D 615D 627D 100,00 60.04C 553C  781C 8403C 100.00
of NPK rates 60+20+60 69.96C 787C 940C 938C  149.61 85488 966B 1139B 1139B 14184
(kg /fed) 80-+40+80 74698 8508 10028 1001B  159.64 9876 A 1182A 1326A 1326A 16513
100+60+100  79.77TA  980A 10.75A 1075A 17145 99.06A 1203A 1328A 13.28A 16537

*With biofertilizers = mixture of 1.5 kg phosphorein + 1.5 kg Rhizobactrine + 1.5 kg potassumag per feddan. Means having
same alphabetical letter(s) within each column did not significantly differ according to Duncan $ multiple range test at 0.05
level . Capital letters are for main effects, while small litters for interaction means.
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The superiority in onion bulbs
yield and its components by
application of the relatively highest
rate of N, P and K mineral fertilizers
may be due to consequent of
promoting vegetative growth rate
and dry weight of onion plant
(Tables 1 and 2) which resulted in
an increase in  metabolites
synthesized and stored in leaves
shoats.

These  results were in
accordance with those found by
El-Tantway and El-Beik (2009)
who found that application of high
dose of nitrogen increased total,
marketable and exportable onion
yield.

Effect of the Interaction

It is quite clear from data in
Table 4 that the maximum
increments of average bulb weight,
exportable, marketable and total
yield (ton/fed) were more
achieved by the interaction
between biofertilizers mixture and
application of NPK mineral
fertilizers at a rate of 100 kg N +
60 kg P05 + 100 kg K»O / feddan,
which came in the first rank,
followed by the interaction between
biofertilizers mixture and
application of 80 kg N +40 P>0s
+80 kg K,0 / feddan, which being
the second one, without significant
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differences between them in most
cases.

In this respect, it can be
suggested that such treatments
significantly increased the total
yield of onion bulbs through their
superior effect on plant growth
rate, dry weight of onion plant and
partially to their promoting effect
on total nutrient uptake .Similar
results were also reported by
Santhi ez al. (2005) and Massoud
et al. (2009).
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