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ABSTRACT

Two field experiments were conducted at Sakha Protected Cultivation Site,
Kafr El-Sheikh Governorate during 2003 and 2004 seasons to study the effect or
some bio-fertilizers application on growth, productivity and quality of cucumber fruits.
The used bic-fertilizers were Microbeine. Nitrobeine and Phosphorine by the rate of 1
kg/plastic hous2/880 m®) from each one, compared to normal recommended fertilizer
as a control.

The obtz.ned results showed that bio-fertilizers significantly improved the
vegetative traits of cucumber plants namely (stem length, number of branches and
number of leaves total). The highest values of vegetative trait and yield were obtained
from application of phosphorine. Application addition of Phosphorine significantly
increased numter of fruits and yield compared with the plants which received
Microbeine and Nitrobeine. The iowest trait yield and the lowest number of fruits were
achieved with normal recommended fertilizer application. Best resulte for i.e., fruit
quality characters (fruit length, fruit diameter) and dry matter, content were obtained
with cucumber plants which received Phosphorine.

INTRODUCTION

Cucumber is one of the most important vegetables which showed
great success in the protected agricuiture. The increase in crop production
through plastic culture is mainly an export oriented process meeting the
demand of the increasing Egyptian population consejuently, increases the
consumption. The crop production and quality which can be improved
through using healthy and high quality seedlings in addition to application of
bio-fertilizer to the soil.

Microbeine is nitrogenous bio-fertilizer, containing nitragen-fixing
bacteria like Rhizobium. Microbeine also improves the vegetative growth of
plants compared with no-bio-fertilizer (Abdalla et al., 2001 and El-Shazly and
Darwish 2001). A bio-fertilizer is a commercial compound containing active
phosphate-dissolving bacteria, has the ability to converse the insoluble
tricalcium phosphate to the soluble mono-calcium phosphate, supplying the
plant with its needs during different growth stages. The present study was
initiated to elucidate the beneficial effect of using the bio-fertilizers on growth,
yield and fruit quality of cucumber plants under plastic-house conditions
(Radwan. 1997).

Ragab, (1998) Stated that bio-fertilizers drew the attention as a
partial good alternative to N fertilizer, application. In addition, bio-fertilizers
have many merits i.e., supply part of plant N requirement by 25% increasing
the availability of nutrients, reduce the environmental pollution, control the
vegetative growth, and improve the yield potential of cucumber transplants.
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Bio-fertilizers have a significant effect may be due to the effect of using
different strain groups such as nitrogen fixers, nutrients mobilizing
microorganisms which help in availability of metals and their forms in the
composted material and increased levels of extractable N, P, K, Fe, Zn and
Mn (El-Karamany et al., 2000). Bio-fertilizer application improves plant
growth, fruit yield and chemical composition, as compared with the untreated
plants (Abdalla et al., 2001 on pepper plants and Abd El-Mouty et al., (2001)
on potato plants). Application of NPK with bio-fertilizer resulted in the best
growth and total yield of garlic plants (Al et al., 20071).

The aim of the work was to study the effect of some tio-fertilizer
application on vegetative growth, fruits productivity and quality of cucumber
plants under piastic houses conditions.

MATERIALS AND METHODS

The present investigaticn was carried out at Sakha Protected
Cultivation Site, Kafr El-Sheikh Governorate during two spring seasons of
2003 and 2004 to study the influence of some bio-fertilizers (Microbeine,
Nitrobeine and Phosphorine) on cucumber growth and prodiictivity under
plastic house conditions (double plastic-house, its area 880 mz).

Scii anaiysis was carried out according to the standard methods that
outlined by Black (1983) and Weaterman {1990) and the data are listed in
Table (1).

Table 1: Analysis of soil of the experimental plots.

Soil Properties | 2003 season 2004 season |

Mechanical analysis:

Sand, % 32.4 334

Silt, % 29.8 ! 28.2

Clay, % 7.8 ! 38.4

Texture Clay Clay
Chemical analysis:

CaCogz, % Yol 2
QOrganic matter 3.1 2.86
Total nitrogen, % 0.156 0.143
Soil concentration, ppm 2125 2285
Ec, mmhos/cm 3.32 357

pH, 7.60 7.9 i
Soluble N, (mg/100 g) 34 32 '
Soluble P, (mg/100 g) 1.4 1:3
Soluble K, (mg/100 g; 17 16

The experimental design was a completely randomized block design
with four replicates. The treatments were as follows:

1. Control (no bio-fertilizer).

2. Soil addition of Microbeine at 1 kg/plastic house.

3. Soil addition of Nitrobeine at 1 kg/plastic house.

4. Soil addition of Phospharine at 1 kg/plastic house.
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Nitrobeine: & set cf non-symbiotic N- Fixing bacteria (Azospirillivm
Sp. Azotobacier su.)

Phosphiorine: 2 set of P-dissolving bacteria (Bacillus megatheruim
var, phosphaticum).

Microbeine: group of N- fixers and phosphate dissolvers.

In both sezscns, sesds of cv. Delta Star F, were sown on the 15" of
January in seecling irays. Seediing were transplanted on 13" of February in
both experimenizi sezsons. Dauble rows have been planted on each ridge
with a distance of 50 cm between rows and 50 cm between plants within the
row. The plastic house iviced

were arranged in comoiets
and fertigaticn technicu
Site, Ministry of Agricu
Vegetative rai
fiom transolant
aNnd Drenches Der ;
the plani), cer giart 2
fractions in lezves wers
plants by 2 spectreonoten
to the methods of Alcran
Fruits were na
over 10 weeks percd. w

=11 length ( from the ground surface to the top of
:s total chlorophyll was determined. Chiorophyll
gted in the fifth leaf from the growing tip of 10
r by using N, N- dimethyl formamide according
Forath (1980) and Moran (198%).
: successively at regular intervals of two days
it and number of fruits per plot were calculated.
The sum of all pickincs was expressed as total fruit yield (kg/m?). A random
sample of 5 fruits was t=ken from each plot to measure fruit length and
diameter, dry matier =rz icial soluble solids (TSS). Data were statistically
analyzed accorcing ‘¢ sreczcures of Snedecor and Cochran (1980).

RZSULTS AND DISCUSSION

Effect of bio-fertilizers on vegetative growth:

Data in Teble (2! incicated that the bio-fertilizers significantly affected
cucumber growth: is.. stem length, number of branches and leaves, plant.
The highest value of cucumber growth characters was recorded with the
treatment which received Phosphorine bio-fertilizer compared with the other
. bio-fertilizers during 2003 and 2004 seasons. On the other hand. the lowest
value was obteinec from the control plants. The significant effect of bio-
fertilizers may be due tc the effect of different strain groups and nutrients
mobilizing microorganisris which help in availability of metals and their forms
in the composted meterial and increased levels of extractable minerals (El-
Kramany et al., 2000). However, application of bio-fertilizer encouraged plant
growth characters of many crops, as recorded by Mansour, (1998); El-
Kramany et al., (2000); Rizk and Shafeek (2000) and Adam, (2002) on vicia
faba, Abdalla et al.. (2001). Adam et al., (2001) on pepper, Abdel-Mouty et
al., (2001) on potato.

The promoting effect of bio-fertilizer is due to the active bacteria.
Phosphorine which is capable of transforming the tri-calcium phosphate to
mono-calcium phosphate (Ashour, 1998). Sherif et al. (1997) added that
phosphate-dissolving bacteria presses the ability to bring insoluble phosphate
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in soluble forms secreting organic acids such as formic, acetic and lactic
acids. Such acids lower the pH and bring aoout the dissolution of bonds of
phosphate and render them available for growing piants. It could be also
concluded that application of the bio-p fertilizer named Phosphorine
increased plant growth and dry matter due to enhancement of phosphorus
solubilization ( El-Sheekh, 1997) the effect cf bio-fertilizer may be due to the
effect of nutrients mobilizing microorganisms which help in availability of
metals and increased levels of extractable minerals (Ei-Kramany et al., 2000).

Table (2): Effect of the different bio-fertilizers on the vegetative trail
characters of cucumber pilants during 2003 and 2004

seasons
! . No. of No. of

Treatments Starlength; e branches/plant leaves/plant |
2003 2004 | 2003 | 2004 2003 2004 |

Control | 300.25 | 24067 | 328 | 2.38 50.75 36.32

Microbeine 32517 | 26033 | 7.36 5.69 64.75 46.00
Nitrobeine 340.92 | 276.33 .76 5.16 62.28 44.80 |
Phosphoreine | 354.72 | 285.00 9.18 6.97 67.83 47.22 |
L.S.D 0.05 11.74 10.72 1.26 1.23 3.07 282 |

The data also showed that the obtained mean values of cucumber
growth characters, throughout the 2003 agricultural season were higher than
those which were recorded during the following agricuiture season 2004 for
all the different bio-fertilizers as demonstrated in Table (2). This trend may be
attributed to shot the soil was rich with the nutrients macro-and
microorganisms which increased levels of extractable minerals as well as
decreasing the pH and Ec in the first season (2003) compared to the second
season (2004).

Generally, the cucumber piants which were received 1 kg of
Phosphorine/plastic house gave the maximum mean values cof vegetative
traits foilowed by Microbeine and Nitrobeine while, the control treatment gave
the lowest values of all studied fraits..

Finally, the various effect of bio-fertilizers on growth, nutritional status
of the plants and productivity could be due to :

tncourage the uptake of various elements,

Activate the photosynthesis process and both cell division and cell
enlargement, reducing pests and diseases. All of these merits greatly affect
the yield and advance fruit ripening (Mansour, 1998)

Effect of bio-fertilizer on cucumber yield:

The presented data in Table (3) show that the impact of different bio-
fertilizers on fruit yield during the two successive planting seasons of 2003
and 2004. Each of fruit yield and number of fruits was positively affected with
the application of Microbeine, Nitrobeine and Phosphorine throughout the two
seasons of 2003 and 2004. Significant differences were observed on fruit
yield and number of fruits between the plants which received bio-fertilizer and
the control.
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Table (3): Effect of the different bio-fertilizers on the fruits yield and
number of fruits in 2003 and 2004 seasons

Fruit yield Fruit yield No. of : 2

Treatments | (kg/plant) (kg/m?) fruits/plant | VO- Of fruits/m
2003 | 2004 2003 2004 2003 2004 2003 2004
Control 2.523| 1.280 | 6.310 | 3.203 29.51 14.97 | 71.43 | 37.423

Microbeine  |4.423] 3.263 | 10.09 8.230 |40.123 | 30.180 [100.303| 75.447
Nitrobeine 3.930| 2.550 | 9.830 | 6.370 | 38.893 | 29.973 98.727 | 70.933
Phosphoreine|4.987] 3647 | 11.71 8.810 |42.940 | 33.730 |105.147] 96.820
L.S.D 0.05 0.417| 0.320 1.31 1.096 | 6.16 317 | 1226 | 891 |

It is evident from the data listed in Table 3 that the maximum values
of cucumber vyield (11.71 kg/mz) and number of fruits (105.15 fruits/m?) were
accomplished with application of Phosphorine bio-fertilizer as compared with
the Microbeine and Nitrobeine bio-fertilizers during 2003 season. The lowest
value of trait yield (6.0 kg/m®) was achieved with the treatment controi
throughout 2004 season. This effect of Phosphorine on the yield of cucumber
was shown in two experimental seasons. The positive effect of bio-fertilizer
on the cucumber yield is an expected result for its effect on improving plant
growth ( El-Kalla et al., 1999 and Abdel-Mouty et al., 2001). The response of
cucumber plants for bio-fertilizers application was higher during 2003 season
@s compared to 2004 season. This trend might be attributed to the increase
of soluble nitrogen, phosphor and potassium in the tested soil during 2003
season compared with the following season 2004 as shown in Table {1).
Effect of bio-fertizers on fruits quality:

Resuits presented in Table 4 indicate that cucumber fruit quality such
as fruit length and diameter, dry matter and total soluble solids which were
affected by the bio-fertilizers. Data illustrated that all treatments significantly
increased the quality of cucumber fruits compared with the control.

The largest values of fruit length (19.3 cm), fruit diameter (4.37 cm),
dry matter (4.9 %) and TSS% (4.93%) were produced in plants which
received 1 kg/plastic house Phosphorine bio-fertilizer followed by the plants
which received 1 kg/plastic house from Microbeine and Nitrobeine bio-
fertilizers, respectively, during 2003 season. However, the lowest values of
~ fruit quality: 15.2 cm fruit length, 3.06 cm fruit diameter, 3.62% dry matter and
3.0% TSS% were obtained with the control treatment during 2004 season..

Table (4): Effect of different bio-fertilizers on the cucumber quality
during 2003 and 2004 seasons
Fruit length | Fruit diameter

Dry matter (%) TSS% ‘!

Treatments (cm) . (cm)
2003 | 2004 | 2003 | 2004 | 2003 | 2004 | 2003 12004 |
Control 16.267 1 15.177 | 3.533 | 3.063 | 4.200 | 3.620 | 4.167 | 3.00 |
Microbeine 18.733/16.693| 4.000 | 3.413 [ 4733 | 4.320 | 4.633 3.300
Nitrobeine 18.000116.050 | 3.633 | 3.290 [ 4.300 | 4.077 | 4.200 |3.167
Phosphoreine | 19.267/17.877] 4.367 | 3.420 | 4.900 | 4.580 | 4.932 13633
L.8.D0.05 | 1.068 | 0.908 | 0.264 | 0.377 | 0.447 | 0.326 | 0.485 10.235
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Effect of bio-fertilizers on the total chlorophyli:

Data in Table (5) demonstrated the effect of bio-fertilizers on the total
chlorophyil during the two successive seasons of 2003 and 2004. Data in
Table 5 show that chlorophyll content of the leaves was not affected by the
bio-fertilizer in both seasons. Phosphorine treatment tended to have the
highest total chlorophyll content. However, the highest values of total
the cucumber plants which

chlorophyil

were

recorded with
Phosphorine bio-fertilizer followed by the Microbeine then Nitrobeine bio-

received

fertilizers. But, the control treatment, which received no bio-fertilizer, gave the
lowest velues of total chlorophyll during botn seasons of 2003 and 2004
seasons. This trend may be due to increased absorption of the macro- and

micro-nutrients which consequently. increases the photosynthesis.

Table (5): Effect of different bio-fertilizers on chlorophyll content of
number plants during 2003 and 2004 seasons

| Treatments Chl (a) wem® | Chl.(b) wem® | Total Chl. plem® |
g 2003 | 2004 | 2003 | 2004 | 2003 | 2004 |
Control 44.897] 40513 | 11.020 | 9.537 60.293 | 48.097
Microbeine 50.833| 52.180 | 13.260 | 11.223 | 65.187 | 54.057
Nitrobeine |148.213] 43.187 | 12157 | 10.120 | 60.370 | 50.307
Phosphoreine  [52.747| 52.203 | 14.120 12.137 65.867 55.830
L.S.D0.05 4374 8991 | 1.870 1.783 8.878 17.58
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