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ABSTRACT: Two field experiments were carried out at Sakha Agricultural
Research Station Farm, Kafr El Shiekh Governorate, Egypt during the two
successive summer seasons of 2004 and 2005 using Prince hybrid cucumber
seeds. To asses the effect of mineral and bio-nitrogen fertilizers on
vegetative growth, flowering, early yield and fruit quality of cucumber plants.
The most important results can be summarized as follows:

e Biofertilization produced higher vegetative growth parameters (leaf area,
leaf dry matter %, and chlorophyll content), number of female flowers/plant,
early yield as (weight and number) and total soluble solids%.

® Increasing of mineral nitrogen levels led to an increase in vegetative
growth parameters. Also, caused promoting of number of female
flowers/plant and early yield (weight and number), so fruit quality parameters
(T.S.S, fruit length and fruit diameter).

e Liquid inoculation methods increased vegetative growth parameters,
female flowers/plant and early fruit yield (weight and number).

e The interaction between inoculation methods, nitrogen levels and
inoculation treatment exerted significant effects for most of vegetative
growth, female flowers/plant and fruit yield. The best results were obtained
from liquid inoculation method with 60 kg N/fed. followed by tablets
inoculation method with 60 kg N/fed., while the liquid inoculation method
with 30 kg N/fed had higher results than that, of 60 kg N/fed. without
biofertilizer inoculation.
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INTORDUCTION

Cucumber, Cucumis sativus L, is the fourth most important vegetable
crop after tomato, cabbage and onion and a favorite vegetable crop in Egypt.
Although its calorie and nutritional value is very low, it is a primary source of
vitamins and minerals in a human diet. It is a popular in developed countries
where there is an excessive calorie intake. The cucumber fruit products are
used not only for fresh eating and culinary cooking but also for salad and
pickling (Mangbao, 1991).
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Plant growth rate and yield are often dependent on N supply, although
excess N often results in poor fruit quality and depresses commercial yield
(Davenport, 1996). In general, at monoecious cucurbits, high levels of
nitrogen appear to promote female sex expression. Whereas low levels
promote male expression. (Swiader et al., 1994 and Harrison, 2008),
modification of sex expression in monoecious plants, especially in favour of
female flowers, can lead to increased number of fruits per plant hence higher
yield(Omini and Hossain, 1987).

Nitrogen fertilizer applications are expected to be double or even triple
within the next 30 years, making the problem of nitrogen fertilizer related to
the pollution even more serious (Zhang et al., 1996). Recent attention has
been given to less pollution practices in modern agriculture. One of the ways
to reduce soil pollution is the use of biofertilizer (Saber, 1993). Beside the
farmers can not afford the cost of these chemical N fertilizers, application of
biofertilizer is important economically to reduce the cost of fertilizers and
ecologically to reduce pollution of the environment (Saber, 1993 and Hassan
et al., 2000).

Hence, the purpose of this study was the possibility of using bio-fertilizer
replace or reduce the application of mineral N fertilizer of cucumber plants,
also the best of bacteria inoculation methods and the interaction effects of
study factors on vegetative growth, number of female flowers /plant, early
fruit yield and fruit quality.

MATERIALS AND METHODS

A field experiment was carried out at Sakha Agricultural Research Station
Farm during the successive summer seasons of 2004 and 2005 using Prince
cucumber hybrid to asses the effects of nitrogen fertilizer levels, inoculating
the soil by effective strains of non symbiotic N,-fixing bacteria and two
different inoculation methods on vegetative growth, number of female
flowers /plant, early fruit yield and fruit quality . The properties of soil are
shown in Table (1).

Split split plot design with four replicates was used. The main plots were
assigned to two inoculation methods 1): Inoculums was added to the soil as
a liquid, 2): The inoculum was dressing to the soil as tablets beside the
plants roots. The sub plots were assigned to three nitrogen levels of 0, 30, 60
kg. N/ fed™. The sub sub plots were assigned to two inoculation treatments of
1): with inoculation and 2): without inoculation. The plot area was 20 square
meter, the spacing between plants was 40 cm. (Im? included 2.5 plant).

Nitrogen fertilizer was applied as ammonium nitrate 33% N and splited
into two equal doses with the first and the third irrigation. The inoculums of
effective strains of non symbiotic N,-fixing bacteria prepared by Department
of Soil Microbiology-Soil, Water and Environment Research Institute, Agric.
Res. Center. The recommended dose of phosphorus and potassium
fertilizers was added before transplanting.
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Data recording:-
Vegetative growth parameters:
Vegetative growth parameters in this study included

1-leaf area (cm?), which determined using the leaf area meter (model li-
3100). 2- leaf dry matter %, recorded after drying the leaf at 70 °C till a
constant weight 3-chlorophyll content SPAD unit, was estimated in the fifth
leaf from the growing tip using SPAD meter (Minolta Corp, Ramsey, N.J.)
Samples of 5 plants were randomly chosen from each experimental unit to
determine.

Flowering:

Data on flowering were recorded on five plants randomly chosen from
each experimental plot, where accumulative number of female flowers per
plant was recorded daily.

Early fruit yield:

Early fruit yield was determined as weight (Kg) and number of fruits per

plot (20 mz). It was determined on base of yield of the first 4 pickings.

Table (1): Mechanical and chemical analysis of soil before conducting the
experiments in 2004 and 2005 seasons.

. 2004 2005
Soil analyses
season season
Mechanical analysis:
Clay% 53.21 49.17
Silt% 25.14 26.11
Sand% 21.65 24.72
Chemical analyses:
pH(1:2.5 soil: water suspension) 8.05 8.2
EC dSm™ (soil paste extract) 2.1 2.4
Organic matter 1.7 1.6
Available-N mg™ (1 M KCI extracts) 36 28
Available-P mg'l (0.5 N NaHCOg3; extracts) 6.1 5.8
Available-K mg'l(ammonium acetate extracts) 280 214

Mechanical and chemical analysis of soil before conducting the experiments were
determined by Department of Soil Microbiology-Soil, Water and Environment Institute
Agric. Res. Center

Fruit quality:

Included, average fruit length (cm), and fruit diameter (cm). Total soluble
solids (TSS %) was determined in fruit juice by a hand refractometer
according to A.O.A.C. (1965). Fruit characteristics were determined in fruits
picked in the same day (which its flowers were previously labeled at the
same opening day).

Data were tested by analysis of variance (Little and Hills, 1972) and
treatment means were compared by using revised L.S.D test according to the
procedure outlined by Snedecor and Cochran (1972).
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RESULTS AND DISCUSSION

1:- Vegetative growth parameters:

Vegetative growth parameters in this study included leaf area, leaf dry
matter % and chlorophyll content.

Data presented in Table (2) show that, application of biofertilizer had
significantly increase leaf area, leaf dry matter and chlorophyll contents.
These results were in agreement with those obtained by Abd El-Fattah and
Sorial , 1998 on lettuce and Abd El-Fattah and Sorial, 2000 on squash .

Concerning the effect of nitrogen levels, the results in Table (2)
demonstrate that, increasing mineral nitrogen levels significantly increase all
studied vegetative growth characters in both seasons. The highest values
were obtained from application of N at 60 kg/fed compared with the other N
levels.

The promote effect of increasing nitrogen levels might be due to its
positive effect on amount of chlorophylls (Aroiee and Omidbaigi, 2004) and N
content of the leaves (Knany and Abd Alla, 2006)

Concerning inoculation methods, the results in Table (2) show that, liquid
inoculation had the highest values of leaf area and leaf dry matter %
compared with tables’ incoulation method, while no significant differences
were detected between these treatments on chlorophyll content. These
results may be result of increasing the available nitrogen in the soil from
liguid inoculation method at the most of growth season of cucumber plants
(knany and Abd Alla, 2006).

Concerning the interaction effect between biofertilizer inoculation,
nitrogen levels and inoculation methods, Data presented in Table (2) reveal
that, leaf area and leaf dry matter% were significantly affected by the
interaction in both seasons. The highest values of the previous characters
were obtained from plants treated with biofertilization as liquid inoculation
methods and fertilized with 60 kg N/fed, followed by similar treatment with
tablets inoculation methods. Liquid inoculation with 30 kg N/fed. was
superior than the control treatment (60Kg N/fed without biofertilization).

With respect to chlorophyll, no significant differences were obtained from
all treatments at both seasons. This results were agreement with Abd El-
Fattah and Sorial (1998) on lettuce and Barakat and Gabr(1998) on tomato.
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Table (2): Effect of biofertilization, inoculation methods, nitrogen levels and
their interactions on vegetative growth characters of cucumber
plants in 2004and 2005 seasons.

s Leaf dry Chlorophyll
[Treatments Leaf area (cm®) content (SPAD
matter% unit)
Inoculation | Nitrogen | o iaion | 2004 | 2005 | 2004 | 2005 | 2004 | 2005
methods levels
Liquid NO Without 59.33 64.67 14.17 14.77 31.93 32.89
With 75.97 78.00 17.43 17.83 33.33 37.07
N30 Without 71.57 73.33 16.35 16.5 34.5 36.6
With 89.87 93.17 19.41 19.6 36.40 39.50
N60 Without 84.67 89.33 19.01 19.10 36.91 | 40.00
With 106.24 | 108.50 | 23.72 24.23 38.30 | 40.57
Tablets NO Without 59.33 64.67 14.17 14.77 31.93 32.89
With 74.51 77.17 16.36 16.93 34.57 36.3
N30 Without 71.57 73.33 16.35 16.50 34.50 36.60
With 83.51 86.77 19.00 19.37 35.73 36.9
N60 Without 84.67 89.33 19.01 19.1 36.91 40.00
With 93.54 96.9 21.33 21.83 40.47 43.37
LSD 1.400 2.083 1.080 0.788 1.237 1.787
Inoculation | Without 71.86 75.78 16.51 16.79 34.45 36.49
With 87.27 90.08 19.54 19.97 36.47 39.28
Ftest *% *% *% *% *% **%
Nitrogen NO 67.29 71.13 15.53 16.08 32.94 34.79
levels N30 79.13 81.65 17.78 17.99 35.28 37.90
N60 92.28 96.02 20.77 21.77 38.15 40.98
LSD 0.5634 |1.929 0.960 1.106 0.8363 |2.306
Inoculation Liguid 81.27 84.50 18.35 18.67 35.23 37.77
methods Tablets 77.85 81.36 17.70 18.08 35.68 38.01
F.test ** ** * * Ns Ns

2- Female flower and Early fruit yield:

Data presented in Table (3) show that, biofertilization had significant
increase number of female flowers / plant compared with chemical fertilizer.
The superiority of female flower / plant may be due to the increases in
vegetative growth parameters. Data in Table (3) indicate also that, the same
trend was observed for early yield as wt. and number as the results of using
biofertilizer compared with mineral fertilizer, the differences were significant
at both seasons.
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Table (3): Effect of biofertilization, inoculation methods, nitrogen levels and
Their interactions on number of female flower early yield as (weight
and number of fruits) and in 2004and 2005 seasons.

Number of . .
Early yield wt. Early yield no. of
Treatments flov]:/‘iTsa;::)elant kg/plot fruits/plot
'”n?gtﬂﬁzgn N;g\f’jg“ Inoculation | 2004 | 2005 | 2004 | 2005 | 2004 | 2005
Liquid NO Without 800 |1000 220 |244  |3468 |38.40
With 1005 [21.08 6.00 |6.72 8400 |100.68
N30 Without 1317 [1467 524 604 |72.68 |79.60
With 26.17 |27.00 |9.88 1040 |138.40 |158.52
N60 Without 21.33 [22.67 | 856 [10.04 |110.68 |127.20
With 3533 |37.00 |15.88 |17.44 |214.68 |243.60
Tablets  [NO Without 8.00 [1000 220 |2.44 [3468 |38.40
With 10.00 [21.67 |6.36  |652  |76.00 8652
N30 Without 1317 [1467 524  |6.04  |72.68 |79.60
With 23.67 [2500 |7.60 [8.04 |99.20 |105.20
NGO Without 2133 |22.67 |856  [10.04 |110.68 |127.20
With 3267 [3500 1220 [12.96 |134.68 |150.92
LSD 0.874 [0.880 |1.604 0756 |11.316 |10.048
Inoculation  |Without 1417 |15.78 [532  [6.16  |72.68 |81.72
With 2601 |27.79 |9.64 1036 |124.08 |140.92
F. test *% *% *% * *% *%
Nitrogen NO 1356  |1560 |420 |452 |57.32  |66.00
levels N30 19.04 [20.33 700 |76 |9512 |10572
N60 2767 2933|1132 |12.64 |142.68 |162.24
LSD 1804 |0.470 4356 0856 |22.244 |24.856
Inoculation  |Liquid 2054 [2207 796|884  |108.76 |124.68
methods Tablets 1964 |21.50 |7.04 768 |87.96 |97.96
F' test * * * *% *% *

Cucumber early vyield increases could be due to the enhancing in
vegetative growth (Table 2) and the increasing of female flowers / plant
(Table 3) by biofertilizer treatments and enhance uptake of minerals (Kanny
and Abd Alla, 2006).

Concerning nitrogen levels, data in Table (3) indicate that, increasing
mineral nitrogen levels significantly increase female flowers / plant in both
seasons. These results may be due to the possible role of mineral nutrients
in hormonal balance and thereby in sex flower ratio (Omini and Hossain
1987).

Concerning the effect of nitrogen levels on early fruit yield, data present at
Table (3) show that, N application levels had a significant increase at both
seasons, early fruit yield as weight and number remained the same trend of
female flower at both seasons.
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The increase in early fruit yield with increasing N levels may be due to
importance of N of plant growth which presented in Table (2), and reported
also by Davenport (1996).

Concerning the effect of inoculation methods, data in Table (3) show that,
liquid method significantly increase female flowers / plant. The improvement
in number of female flowers may be due to the increase in vegetative growth
parameters (Table, 2).

With respect to early fruit yield, data in Table (3) show that, liquid
inoculation method significantly increase early fruit yield as weight and
number compared with tablets inoculation method. These results may be due
to increase number of female flowers, hence increase early fruit yield.

Concerning the interaction effect between biofertilizer, nitrogen levels and
inoculation methods, data presented in Table (3) manifest that, cucumber
plants which received 60 kg N / fed. and were inoculated with biofertilizer as
liqguid method had the highest number of female flowers/ plant. Early yield
had the same trend with the above mentioned treatment, followed by similar
treatment with tablets inoculation method.

On the other hand, data in the same Table show that, cucumber plants
which received 30 kg N/fed and inoculated with biofertilizer as liquid
inoculation method had the highest number of female flowers/ plant and
early fruit yield than the control treatment (60 kg N without biofertilization).
While the lowest values of both female flower number and early fruit yield
were obtained from cucumber plants with no nitrogen application and
without biofertilizer inoculation.

3- Fruit quality:

Fruit quality in this study included total soluble solids in fruits % (TSS %),
average fruit length (cm) and average fruit diameter (cm).

Data presented in Table (4) show that, biofertilizer had significant increase
in TSS % and average of fruit length in both seasons. However, there were no
significant differences between inoculation and uninoculation plants, similar
results were obtained by Barakat and Gabr (1998).

Concerning nitrogen levels, data in Table (4) show that, N at 60 kg/fed.
significantly improved TSS %, fruit length and fruit diameter, similar results
were reported by many investigators, Raese and Drake (1997) and Abd El-
Fattah and sorial ( 2000).
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Table (4): Effect of biofertilization, inoculation methods, nitrogen levels and
their interactions on cucumber fruit quality in 2004and 2005

seasons.
Treatments Total soluble |Average fruit | Average fruit
solids in fruits |length (cm) diameter (cm)
(%)
Inoculation | Nitrogen |, 1ation | 2004 | 2005 | 2004 | 2005 | 2004 | 2005
methods levels
Liquid NO Without 4.60 |4.53 10.60 10.77 2.37 2.23
With 4.87 14.80 11.67 11.93 2.73 2.57
N30 Without 4.70 |4.87 12.50 12.07 2.70 2.60
With 4.80 |4.87 13.27 13.43 2.67 2.63
N60 Without 4.60 [4.70 13.90 13.77 3.17 2.90
With 5.03 |5.17 14.30 14.00 2.93 2.80
Tablets NO Without 4.60 |4.53 10.60 10.77 2.37 2.23
With 4.67 |4.73 11.80 11.93 2.50 2.37
N30 Without 470 |4.87 12.53 12.07 2.70 2.60
With 4.78 487 13.07 13.20 247 2.23
N60 Without 4.60 [4.70 13.90 13.77 3.17 2.90
With 5.00 |5.07 13.17 13.57 3.70 2.57
LSD 0.272 |0.224 0.752 1.181 0.518 0.426
Inoculation Without 4.64 |4.70 12.34 12.20 2.74 2.58
With 4.86 |4.92 12.88 13.01 2.67 2.53
F. test ** ** ** ** Ns Ns
Nitrogen NO 4.68 |4.65 11.17 11.35 2.49 2.35
levels N30 4.76  |4.87 12.85 12.69 2.63 2.52
N60 4.81 |4.91 13.82 13.78 2.99 2.79
LSD 0.186 |0.259 2.011 1.909 0.345 0.387
Inoculation Liquid 477 |4.82 12.71 12.66 2.76 2.62
methods Tablets 4.73 |4.79 1251 12.55 2.65 2.48
F. test Ns Ns Ns Ns Ns Ns

Concerning the effect of inoculation methods, data in Table (4) show that,
liquid inoculation method increased all fruit characters compared with
tablets method, but the differences were not significant in both seasons.

Concerning the interactions between the previous treatments, data in the
same Table show that, fruit of cucumber plants which received 60 kg N / fed.
and inoculated with biofertilizer as liguid method had the highest values in
the most fruit characteristics (total soluble solids in fruits % and average fruit
length), but the difference were not significant in both seasons.
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