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ABSTRACT: Two greenhouse experiments were conducted during 2014/ 2015 and 

2015/2016 seasons to layout beneficial fertilization protocol enhances the production and 
quality of cucumber under plastic houses. The target fertilization program seeks to achieve the 
best combination of various fertilizers (bio-, organic and inorganic) that lead to the highest yield 
and quality of produced cucumber especially during the winter season. Therefore, two 
successive experiments were carried out in a randomized complete blocks design with 3 
replications. Each replicate included 13 treatments. All determined treatments were distributed 
randomly within each block. The obtained results demonstrated that the combination including 
microbein +10 m

3
/fed. of chicken manure either 25% or 50 % NPK of recommended fertilization 

(Treatment 5 or 8) recorded the highest mean values of the studied vegetative growth  
characteristics and SPAD reading. Plants fertilized with either microbein +5m

3
 of chicken 

manure (Treatment 1) or 100% of NPK recommended dose (Treatment 13); recorded the least 
time that spanned or elapsed to occur the first flowers of cucumber. Noticeable increments in 
number of gyneocious flowers and nitrogen in fruits (N%) were due to the treatments of 
microbein + 25% of recommended dose + 10 m

3
/fed., chicken manure (Treatment 5), in both 

season. Both combinations among microbein + 25% NPK of the recommended dose +10 m
3
 

/fed (Treatment 5) and microbein + 50% NPK of the recommended dose + 10 m
3
 chicken 

manure (Treatment 8); recorded the highest mean values of the give traits (i.e. number of fruit, 
average fruit weight, fruit and early yield /plant, early and total yield / m

2
), during both seasons. 

In the case of fruit dry weight percentage character, the highest percentage was obtained from 
treatment of microbein + 75% of recommended dose + 5 m

3
/fed., chicken manure (Treatment 

10). The cucumber's plants which fertilized with microbein + 25% NPK of recommended dose + 
10 m

3
/fed. chicken manure (Treatment 5), led to the longest fruits and the highest mean values 

of fruit shape, in both seasons. Meanwhile, the combination of microbein + 50 % NPK of a 
recommended dose + 10 m

3
/fed. chicken manure (Treatment 8), caused the highest values for 

fruit diameter and total soluble solids. The highest mean values of acidity and vitamin C were 
recorded when the plants were fertilized with a combination of microbein + 10m

3
/fed. chicken 

manure (Treatment 2), in both seasons. From the results, we can conclude that, the 
combination among microbein + 25% NPK of recommended fertilization +10 m

3
/fed. of chicken 

manure (Treatment 5) or among microbein + 50 % NPK of recommended fertilization +10 
m

3
/fed. organic manure chicken manure (Treatment 8); considered as the best combination 

treatment as it  gave the highest mean values of vegetative growth characters, yield and its 
components  and fruit  quality of cucumber plants grown under plastic houses conditions.  

Keywords: Cucumber, mineral fertilization, inorganic fertilization, organic fertilization, bio-
fertilization. 

 

INTRODUCTION 
 
Cucumber (Cucumis sativus L.) belongs to the Cucurbitaceae family. It is 

one of the most important vegetable crops grown under plastic houses in Egypt 
and the worldwide. It is a sub-tropical vegetable crop that grows successfully 
under conditions of high light, high humidity, high soil moisture, temperature and 
fertilizers in green-house (El-Aidy et al., 2007). Cultivation of cucumber is very 
crucial because of its high rate of consumption, whereas it can be served as 
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fresh or industrialized products, in addition to its nutritional value. In Egypt, it is 
grown as a summer crop in the open field in the period from March to 
September, and under plastic house conditions from September to May. In the 
last century, in general, chemical fertilizers were used in agriculture. Whereas, 
fertilizer is a major part of the crop expenses for cucumber production, and it is 
critical for successful crop yields and high fruit quality. Fertilizer requirements of 
cucumber are quite high due to its high yielding potential per unit area and time. 
Accordingly, mineral nutrition with suitable levels of nitrogen (N), phosphorus 
(P) and potassium (K) had a key role for improving the growth and fruit yield of 
cucumber, as well as influencing the cucumber plant’s ability to withstand 
negative effects from pests, water, temperature, and other stresses. However, 
generally, excessive amount of inorganic fertilization are applied to vegetables 
to achieve higher yield (Stewart et al., 2005; Deore et al., 2010) and enhance 
the growth (Dauda et al., 2008; Deore et al., 2010). Also, using of inorganic 
fertilization only may lead to risks not only for human beings' health, but also for 
environment, too (Arisha and Bradisi, 1999; Deore et al., 2010). Nevertheless, 
N along with P and K, are, still, classified as primary macronutrients or major 
nutritive elements, which are needed in relatively large quantities and are often 
deficient in crops not receiving fertilizer application (Marschner, 1986). 
Nowadays, the best integrated fertilization management which includes 
inorganic, organic and bio-fertilization; plays crucial roles in this respect. 
Therefore, the absence of fertilization program for cucumber production under 
greenhouses conditions remains limiting factor, needs more research to 
develop an appropriate fertilization program satisfies the requirements to 
achieve the highest yield with best quality of cucumber plants grown under 
plastic houses environments. 

Despite organic manures are known to improve the soil properties via 
increasing the limited moisture holding capacity. In addition, they can change 
the chemical properties of the soil via lowering its pH among some other 
factors. Also, they can provide the plants with many essential nutrients as 
nitrogen, phosphorus or potassium or a combination of these three elements 
(Haug, 1993 and Elsokkary et al., 1995). On the other tank, the use of manures 
(organic fertilization) only cannot satisfy the cultivated crop with nutrients 
(Kondapa et al., 2009; Deore et al., 2010). In spite of the positive potential of 
compost on yield of food crops its low nutrients content and high cost relative to 
inorganic fertilizers; makes its use as alone provided nutrient supplies not 
practical matter (Buchanan and Gliessman, 1991; Bittenbender et al., 1998). 
However, they may be used in combination with other fertilizers is necessary in 
order to increase soil organic matter, and reduce loss of inorganic N from the 
rhizosphere. Also, biofertilization is an avenue to enhance soil via different 
aspects (Revillas et al., 2000). However, biofertilization are substrates that 
include living organisms upon their application to the seeds or plants; they 
colonize the rhizosphere or the interior of the plant and enhance growth through 
enrichment of the availability of primary nutrients to host plants (Vessey, 2003 
and Shanmuga et al., 2013). Biofertilizers, however, contain symbiotic or 
nonsymbiotic microorganisms that stimulate the plant growth. Likewise, co-
cultivation of plants with biofertilizers; could give rise to resistance to diseases, 
production of hormones-like substances (cytokinins, auxins, gibberellins…etc.) 
and water –soluble vitamins (Kumar et al., 2001; Shanmuga et al., 2013). Such 
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class of biofertilization, microorganisms assist in nitrogen fixation, hence 
optimizing the nitrogen uptake from other sources (Agrinos, 2011). Bio-fertilizers 
is a broad term used for products containing living or dormant microorganisms 
such as bacteria, fungi, actinomycetes and algae either alone or in combination, 
which help in fixing atmospheric N or solubilize/mobilize soil nutrient in addition 
to secrete growth promoting substance (Rai, 2006). The beneficial effect of N2– 
fixing bacteria inoculation has been proved by many scientists at different parts 
of the world on plant growth, dry weight, total nitrogen content and yield of 
various crops (Nayak et al.,1986). Some of these scientists reported that the 
inoculation with N2-fixess can safe half the normal field rate of mineral nitrogen 
fertilizer (Badawy et al., 1997). 

In this respect, Hassan (2015) indicated that bio-fertilizers accelerate the 
decomposition rate of compost applied to soil and enhances the mineralization 
and availability of plants, nutrients. Also, Saeed et al. (2015) stated that bio-
fertilizer (Azotobar wal) and 1/2 chemical fertilizer (Urea); brought about the 
highest mean values of cucumber growth traits of "Saffe" cv. grown under 
greenhouse conations. Moreover, Abdel Naby et al. (2014) reported that a 
combination of chicken manure at rate of 15m3/fed. with foliar spraying of yeast 
extract at rate of 5g/l and mineral fertilizers with ammonium nitrate (33.5%N) at 
125 kg/fed; gave rise to increase cantaloupe yield which surpassed the check 
treatment plants. Also, Feleafel et al. (2014) demonstrated that using of NPK as 
fertigation, up rate 125% of  recommended dose; (220, 150, 150kg N, P2O5, 
K2O /ha, respectively) brought about  significant increases for plant height and 
leaves, number after 30, 50 and 70 days of sowing seeds( DAS), branches, 
number at 30 DAS, only, also leaf minerals (N, P and K) contents, percentage 
of fruit setting, fruit weight, fruits, number and yield of  fruits of the greenhouse 
cucumber plants, cv. "Alrased 92 F1". Anjanappa et al. (2012) illustrated that 
the cucumber ''Hassan'' cv. plants grown under protected condition and 
provided with 75% recommended dose of fertilizer (60:50:80 kg NPK/ha) + 75% 
from recommended (2.5 t/ha) "FYM" farm yard manure + Azotobacter (AZT) 
5kg/ha + Phosphobacteria (PSB) 5kg/ha + Trichoderma (TD) 5 kg/ha; recorded 
the maximum vine length, maximum number of branches per vine, least number 
of days elapsed until the first male and female flower appearance, maximum 
number of male flowers per vine, lowest sex ratio, highest number fruits per 
vine, maximum fruit weight and maximum fruit yield per vine. While the 
minimum number of male flowers, lowest number of fruits per vine and lowest 
fruit weight was registered with treatment provided with 100%FYM + AZT + 
PSB + TD.  

Vega Ronquillo et al. (2009) declared that the plants that received 
earthworm humus had the greater fruit weight and yield. The results, also, 
showed that the best substrates, from agronomic and economic points of view, 
were compost enriched with partially acidulated phosphate rocks, compost 
enriched with triple super phosphate and earthworm humus. The economic 
evaluation of the results demonstrated the advantage of the use of processed 
organic fertilizers with earthworm humus with the most earnings. Bindiya et al. 
(2006) revealed that combined application of vermicompost (2 t/ha) + half 
recommended NPK (50:30:30 kg/ha) + Azotobacter and phosphate solubilizing 
bacteria (PSB) each at 5 kg/ha; gave rise to increase vine length and 
developing more number of branches per vine; showed quicker earliness and 
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days to 50 percent flowering of the tested cucumber cultivar and gave ultimately 
higher yield of cucumber fruits (9.2 t/ha). The highest yield and net returns were 
obtained with vermicompost in combination with biofertilizers and chemical 
fertilizers but high benefit cost ratio with recommended fertilizer dose. 

 
The objectives of these experiments were to study the effect of mineral 

(NPK), organic and bio-fertilization on cucumber (Cucumis sativus L.) growth 
performance under plastic houses conditions to determinate the suitable 
fertilization program to cucumber plants ''Barracuda F1 hybrid" during its scarcity 
period of the year (from September to May). 

 

MATERIALS AND METHODS 
 

Two field experiments were carried out during the two successive winter 
seasons of 2014-2015 and 2015-2016, at private farm, Abou El-Matameer city, 
Behiera Governorate, Egypt, under unheated plastic houses. Before 
transplanting, random soil sample of 30 cm depth from different places of the 
greenhouse were taken for some important chemical and physical analyses as 
described by Page et al. (1982) and Jackson (1965). The experimental soil 
physical and chemical properties are given  in Table (1). 

 
Cucumber seeds were sown under plastic house on October 26th, during 

both seasons, in seedling foam trays (84 eyes) filled with a mixture of  Peat 
moss: Vermiculite (1:1 v/v), supplemented with 300 g Ammonium Sulphate 
(20.5% N), 400 g Calcium Superphosphate (15% P2O5), 150 g Potassium 
Sulphate (48% K2O), 50 g micronutrient and 50 g of a fungicide (thiophenate 
methyle) for each 50 kg  of the mixture. Seedlings of 25 days old were 
transplanted in the plastic houses on November 20th during  both the seasons at 
30 cm apart and 1 m width of ridge. The experimental plot consisted of one 
ridge with 3 m long and 1 meter width making an area of 3 m2  using drip 
irrigation system. All missing transplants were replaced by another ones of the 
same age , one week later after transplanting. 

 
The plastic house was 24 m long and 6 m width making an total area 144 

m2, during both seasons, 50 cm from both sides of the plastic house's arch near 
from plastic and 30 cm from begining (entrance) and end (exit or out) of the 
plastic house were left without planting. So, the total number of plants/ plastic 
house  were 390 plants (2.71 plants/m2 ). 

 
Cucumber cultivar, seeds coined as ''Barracuda F1 hybrid'' was used for 

the experimentation. It was purchased form Agrotech for Modern Agriculture 
Co., Egypt. The bio-fertilizer “Microbein” is a mixture of non- symbiotic N-fixing 
bacteria of the genera Rhizobium, Azospirillum, Azotobacter and klebsiella as 
well as the phosphate dissolving bacteria Baccillus was purchased from the 
General Organization for Agricultural Equalization Fund, Ministry of Agricultural, 
Egypt. Microbein as a bio fertilizer was dissolved in distilled water, then the 
transplants were irrigated with it in foam trays; whereas, each plant received 0.5 
g microbein dissolved in 20 cm3 distilled water and transplanting after ten 
minutes from treatment, and some plants were maintained to be control ones 
(without manipulation). 
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Organic fertilization was done using matured chicken manure which 
obtained from the local area and its chemical analysis is presented in Table (2). 
Chicken manure treatments were assigned as 5, 10 and 15 m3/Feddan.  

 
Table (1). Physical and chemical properties of the experimental site during 

both seasons of the study (2014/2015 and 2015/2016). 
 

Soil properties 
Season 

2014/2015 2015/2016 
Physical analysis:   
Clay (%) 14.48 14.50 
Silt (%) 8.00 7.50 
Sand (%) 77.52 78.00 
Textural class Sandy loam Sandy loam 
Chemical analysis:   
Soluble cations in (1:5) soil: water extract (meq/l)   
Ca++ 0.25 0.20 
Mg++ 0.32 0.25 
K+ 0.31 0.35 
Na+ 1.92 2.00 
Soluble anions in (1:5) soil: water extract (meq/l)   
CO3

-- 0.00 0.00 
HCO3

- 1.18 1.20 
Cl- 0.72 0.80 
SO4

-- 0.75 0.80 
pH (1:2.5 soil suspension) 8.10 8.20 
EC(dS  /m) at 25° C 0.25 0.28 
Available N (mg/kg soil) 10 15 
Available P (mg/kg soil) 31 37 
Available K (mg/kg soil) 360 412 

 
The analyses were carried out at Nubariya Research Station, Agricultural 

Research Center, Nubariya, Egypt. 
 
Table (2). Chemical analyses of the mature chicken manure for both 

seasons of the study (2014/2015 and 2015/2016). 
 

Properties 
Season 

2014/2015 2015/2016 

pH (1:10 manure suspension) 7.57 7.52 
EC (1 :10) water extract, dS/m 2.96 2.86 
O. M. % 
C/N ratio 

17.73 
8.1:1 

17.67 
8.2:1 

Soluble cations (meq/L) 
Ca++ 

 
3.06 

 
3.00 

Mg++ 2.72 2.70 
Na+ 14.30 14.20 
K+ 33.90 34.20 
Available nutrients (%) 
Nitrogen (N) 

 
1.27 

 
1.25 

Phosphours (P) 1.02 1.04 
Potassium (K) 2.20 2.10 
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Mineral fertilization NPK treatments were at the following rates: (0%, 
25%, 50%, 75% and 100%) of recommended dose; 200 kg. N, 75 kg. P2O5 and 
150 kg. K2O/feddan, respectively. Ammonium nitrate (33.5% N) and nitric acid 
(15% N) as a source of nitrogen were added. Phosphoric acid (55% P2O5) and 
calcium superphosphate (15% P2O5) as a source of phosphorus were used.  In 
addition, potassium sulphate (48% K2O) as a source of potassium was added 
and calcium nitrate (15.5%N +19% Ca2O) as a source of nitrogen and calcium 
was applied. The amounts of recommended dose were add as 415 kg/fed. 
ammonium nitrate, 200 kg/fed. calcium nitrate, 200 kg/fed. nitric acid, 100 
kg/fed. calcium superphosphate, 82 kg/fed. phosphoric acid and 312.5 kg/fed. 
potassium sulphate.  The ratios among the three-used mineral fertigation were 
distributed according to plant growth periods are listed in Table (3). A drip 
irrigation network was designed for this study. The drip irrigation network 
consisted of lateral's GR of 16 mm in diameter, with emitters at 0.3 m distance, 
with allocating a lateral for each row. The emitters had a discharge rate of 4 l.h-

1. Both conducted experiments were layout in a randomized complete blocks 
design, with three replications. Each replicate included 13 treatments as 
illustrated in Table (4). All determined treatments were distributed randomly 
within each block. Total experimental area was 144 m2 (6 m x 24 m) during both 
seasons and 0.30 m between plants and 1.0 m pathway. The planting distance 
adopted at both sites was 0.30 m × 1.0 m, and the plant population per plot was 
ten plants. The experiment plots were tested as free of weeds by hand hoeing. 
Cucumber plants were trained vertically on single stem, where all lateral 
branches were removed from both cotyledonary leaves until the second true 
leaf. After that, the all lateral branches were cut off after two leaves (two fruits) 
until 2m height till the end of the growing seasons. Harvesting of the fruits was 
done for early yield after 40 days, then for the rest of harvesting, daily in 
summer seasons and each 2 days in winter seasons. The harvesting fruits were 
counted and weighted using electronic scale.  

  
Four plants form each treatment in each replications were randomly 

selected and tagged for records on growth, early yield and total yield as well 
fruit quality parameters.  

 
1. Vegetative growth characters: all the following characters were determined 
after 120 days of transplant:   
Plant height (cm), was recorded from the base of the plant to the terminal   
growing point of tagged plants using a meter   scale; stem diameter (cm), was 
measured using caliper and the averages were determined. The diameter was 
measured from about 5cm from the soil surface around the base of the plants.  
Number of leaves per plant were counted. Number of branches per plant were 
counted. Plant fresh weight (kg) was determined as the average fresh weight of 
plant foliage. Plant dry weight (g) was dried in an electrical oven at 70˚ C till the 
constant weight and then the average dry weight of whole plant foliage was 
calculated. 
 
2. Flowering characteristics: four plants from each experimental plot were 
chosen at random and the following data were recorded: 
Time spanned to the first flower appearance (days), which was determined as 
time spanned from transplanting to the first flower appearance (day). Number of 
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flowers per plant the whole numbers of the opened flowers per plant all over the 
season were counted.  

 
3. Fruit number and yield parameters, were determined via number of   fruits 
per plant was determined from the total number of fruits harvested over the 
entire harvest period (130 days). Fruit yield per plants (kg), was calculated from 
the fruit harvested over the all picking times. Fruit yield per square meter 
(kg/m2), was recorded and fruit yield/square meter compared as fruit yield per 
square meter = average fruit yield/plant x number of plants/square meter. 
Average fruit weight (g), was calculated as total fruit yield (kg)/ total  
 
 Table (3). Chemical fertilization program as ratio among N: P2O5: K2O 
 

Fertilization period N P2O5 K2O 
Till flowering 1.00 0.50 1.00 
Till the harvesting 2.25 0.75 1.50 
Till the end of harvesting 2.55 0.85 1.70 

 
Table (4). Total treatments in each replicate were 13 treatments as follows 
 

Treatment No. Microbein 
NPK fertigation % 

from recommended 
Organic fertilization 

m3/feddan 
1 With 0 5 
2 With 0 10 
3 With 0 15 
4 With 25 5 
5 With 25 10 
6 With 25 15 
7 With 50 5 
8 With 50 10 
9 With 50 15 

10 With 75 5 
11 With 75 10 
12 With 75 15 
13 Without 100 0 

 
Number of fruits per plant. Early yield was considered as the weight of all 

harvested fruits during the first 40 days of harvesting per plant and per square 
meter and expressed in kg. Fruit dry matter, randomly fruit samples of 100 g of 
fresh weight were dried in anelectrical oven at 70˚ C till the constant weight then 
the percentage of fruit dry weight was calculated according to the following 

formula:   Fruit dry matter = 
���	����	


����		����	

 × 100 

 
4. Fruit quality, four fruits were randomly taken from each plot of all pickings  to 
study the morphological and chemical characters of the fruits in both seasons. 
Morphological characters: fruit length (cm) and fruit diameter (cm) were 
measured and fruit shape index were calculated as (fruit length/ fruit diameter). 
Chemical composition, The following fruit constituents were determined in fruit 
samples taken specially for chemical characteristics as follows (1): The total 
soluble solids (T.S.S.) or degrees Brix (Bx°) is numerically equal to the 
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percentage of sugar and other dissolved in a solution. This scale is used in the 
food industry for measuring the approximate amount of sugars in fruit 
juices.There, a solution that is 25 degrees Brix has 25g of sugar per 100 g of 
solution (Caralcanti et al., 2010; Majiid et al., 2011).It was estimated in the juice 
of the fresh fruits using a hand refractometer according to (A.O.A.C., 1992). (2) 
Total titratable acidity (%), it was determined in the fruit juice, as citric acid 
percent (mg/100 cm3 juice), by titration with 0.1 N sodium hydroxide  (NaOH) 
after adding a few drops of phenolphthalein as an indicator, as the method 
described in the A.O.A.C. (1992), (3) Total, reducing and non-reducing sugars, 
which  were determined for each fruit sample according to the method 
described by Malik and Singh (1980) and (4)Vitamin C (Ascorbic acid), was 
measured by titration with iodide potassium according to method of Ranganna 
(1986) and calculated as mg vitamin C/ 100 cm3 juice.  
 
5. Plant chemical analysis Plant N, P and K contents were determined as 
follows: (1) N, P and K contents of fruits and leaves, the kjeldahe digestion 
procedure was conducted as described by Okalebo et al. (2002). The total 
nitrogen in plant samples was determined using the microkjedal method of 
distillation and titration as described by Pregel (1945). Total P was determined 
following color development using the Bray P1 extractant, measured by the 
Murphy blue coloration (Murphy and Riely, 1962) and determined on a 
Spectrophotometer (model Perkin Elmer Lamda 45). Total K in samples was 
read by aspirating directly into Jenway flame photometer (PFP7) and (2) Leaf 
colour degrees or Leaf chlorophyll indication (SPAD), for determination 
chlorophyll readings, at harvest, leaf greenness (chlorophyll  content ) was done 
using a non- destructive  method  using a  SPAD 502 chlorophyll meter for each 
plant, 3 recently full- expanded leaves were randomly chosen for SPAD 
measurement at the average of 3 readings  was recoded (Yadva, 1986; 
Marquard and Tipton, 1987) . 
 
Statistical Analysis : 
 Data of the present study were statistically analysed according to the 
design used.  Data were tested by analysis of variance and the comparisons 
among the means of different treatments were carried out, using the revised 
least significant difference test, as illustrated by (Duncan, 1965; Gomez and 
Gomez, 1984). 
 

RESULTS AND DISCUSSION 
 
1. Vegetative growth characters: 

Data listed in Tables (5 and 6) indicated that the combination among 
microbein + 25% NPK of recommended fertilization +10 m3/fed. of chicken 
manure (Treatment 5) or among microbein + 50 % NPK of recommended 
fertilization + 10 m3/ fed. chicken manure (Treatment 8), also, was accompanied 
with the highest mean values of the vegetative characteristics.  
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 Table (5). Effect of bio-, mineral and organic fertilizers on some 
vegetative growth characters of Cucumber plants during 
2014/2015 and 2015/2016 growing seasons. 

 
Treatment 

No. 
Plant height (cm) Stem diameter (cm) No. leaves/ plant No. branches/plant 

 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 251.7D 241.3D 0.66 E 0.76 F 81.00 E 79.67 G 17.33 D 16.33E 
2 273.3C 269.7 C 0.73 DE 0.83 EF 92.00 D 86.67 F 19.67 D 18.67 DE 
3 286.7B 272.0 C 0.70 DE 0.80 EF 94.67 CD 87.00 F 19.00 D 19.00 DE 
4 330.0 A 330.0 A 0.97 B 1.03 CD 101.00 AB 103.70 C-E 28.00 BC 24.00 C-E 
5 330.0 A 330.0 A 1.33 A 1.26 A 102.00 AB 110.70 A 31.67 AB 36.00  A 
6 330.0 A 330.0 A 0.93 BC 0.93 DE 99.00 A-C 107.00 B 29.33 A-C 21.33C-E 
7 330.0 A 330.0 A 1.03 B 1.03 CD 101.00 AB 103.30 DE 28.33 A-C 26.00 CD 
8 330.0 A 330.0 A 1.26 A 1.23 AB 105.00 A 108.30  AB 32.33 A 34.33  AB 
9 330.0 A 330.0 A 0.94 BC 0.90D-F 104.00 A 106.30 BC 29.33 A-C 25.33 CD 
10 330.0 A 330.0 A 1.00 B 1.00CD 102.00 AB 102.70 E 26.67 C 24.33 CD 
11 330.0 A 330.0 A 1.03 B 1.10BC 103.70  AB 105.70 B-D 27.67 BC 27.33 BC 
12 330.0 A 330.0 A 0.96BC 0.93DE 100.30 A-C 101.70 E 27.00 C 25.00 CD 
13 290.B  287.0 B 0.83CD 0.90D-F 97.67 B-D 89.00 F 20.33 D 20.67 C-E 

Values having the same alphabetical letter in common, within each column, do not significantly 
differ, using the Revised L.S.D. test at   0.05 level of probability. 

  
Table (6). Effect of bio-, mineral and organic fertilizers on some vegetative 

growth characters of Cucumber plants during 2014/2015 and 
2015/2016 growing seasons. 

 
Treatment No. Plant fresh weight (g) Plant dry weight (g) 

 2014/2015 2015/2016 2014/2015 2015/2016 
1 763.3D 845.0E 73.13H 84.32B-D 
2 836.7D 895.0DE 71.10H 76.29D 
3 853.3D 896.0DE 94.90C-G 80.89CD 
4 1057.0C 1060.0C 103.60B-E 93.28 A-D 
5 1227.0AB 1300.0A 120.10AB 101.00A-C 
6 1142.0A-C 1130.0BC 90.00D-H 105.10AB 
7 1174.0A-C 1082.0C 82.20F-H 110.30A 
8 1277.0A 1244.0AB 106.90B-D 101.60A-C 
9 1071.0BC 1095.0BC 77.80GH 96.88A-D 

10 1083.0BC 1025.0CD 84.75E-H 101.40A-C 
11 1117.0A-C 1095.0BC 113.50A-C 85.41B-D 
12 1103.0BC 1033.0CD 133.10A 100.90A-C 
13 854.0D  895.0DE 100.60B-F 105.70AB 

Values having the same alphabetical letter in common, within each column, do not significantly 
differ, using the Revised L.S.D. test at 0.05 level of probability. 

 
Such a result can be explained on the basis that the sandy soils of the 

experimental sites have relatively low amounts of nutrients (Table 1), thus the 
application of chicken manure at the rate of 10 m3 fed.-1 improved the physical, 
chemical and biological properties of the soil during the growing period, beside; 
the availability of all type of nutritive constituents either from beneficial 
microorganism (microbein), mineral and organic fertilizers. It is obvious that 
combination of microbein + organic fertilization at 5 m3 /fed. (Treatment 1); 
recorded the lowest mean values compared to the other treatments during both 
seasons of the experimentation. These findings may be attributed to the fact 
that the amount of the macronutrients supplied by organic fertilizer (i. e. chicken 



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 383    
Vol. 22 (2), 2017 

 

manure) is too low compared to those provided by mineral fertilizer which was 
nil (without) level in this treatment. Nevertheless, the lowest amount of chicken 
manure (5m3 /fed.) and microbein added dose which could provide such growth 
promotion activity of the rhizosphere beneficial microorganisms could maintain 
the growth of the plants. The obtained results, in general, are matching well with 
those reported by several researchers (Umamaheshwarappa et al., 2005; 
Anjanappa et al., 2012). 

 
2. Flowering characters: 

Data presented in Table (7) declared that plants fertilized with either 
microbein plus 5m3/fed of chicken manure (Treatment 1) or 100% of NPK 
recommended dose (Treatment 13) recorded the least time that spanned or 
elapsed to occur the first flowers of cucumber "Baracoda" cv. plants which were 
ranged between 30-32 days for the former treatment and 30 days for the latter 
during both seasons of the study. This may be due to the effect of the given 
combination on the facilitation of all available nutritive elements which enhanced 
the reproductive growth on the time spanned until the first flowering after 30 
days. This finding may be taken place due to N fertilization which promotes 
flowering (Ross and Pharis, 1985). This finding, also, could be attributed to the 
balanced nutritive elements released from combination of microbein + 5 m3/fed 
chicken manure (Treatment 1) and P of mineral fertilizer (Treatment 13) which 
enhanced the availability of phosphorus, the essential and key factor, for 
initiation of flowering, and subsequently the early flowering. This result is 
incompatible with those of Sharma et al.  (1997); Patil et al.  (1998). While 
plants that received microbein + 25% of recommended dose + 10 m3/fed., 
chicken manure (Treatment 5); gave the highest time spanned until the 
occurrence of first flower, during both seasons of the study. The increments in 
number of gyneocious flowers were due to the treatments of microbein + 25% 
of recommended dose + 10 m3/fed. chicken manure (Treatment 5), during both 
seasons, could be accounted for higher accessibility and the absorbance of 
nutritive elements via path organic and inorganic fertilizers in addition to the role 
of bio-fertilizers in enhancing production of plant growth promoting substances, 
i.e. cytokinins, auxins, gibberellins etc. which exert significant effects on 
initiation and of flower initials and their developing. The obtained results are in 
compliance with these reported by Nirmala et al. (1999); Singh et al. (1995); 
Anjanappa et al. (2012). On the other hand, the lowest number of gyneocious 
flowers were produced from treating the plants with microbein + 5 m3/fed. 
chicken manure (Treatments 1). 

 
3. Yield and its components: 

Data presented in Tables (8 and 9) expressed that both combinations 
among microbein + 25% NPK of the recommended dose +10 m3 /fed. 
(Treatment 5) and microbein + 50% NPK of the recommended dose (Treatment 
8); recorded the highest mean values of the give traits (i.e. number of fruit, 
average fruit weight, fruit and early yield /plant, early and Total yield / m2) during 
both seasons. In the case of fruit dry weight percentage character, the highest 
percentage was obtained from treatment of microbein + 75% of NPK 
recommended dose + 5 m3/fed. chicken manure (Treatment 10). 
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Table (7). Effect of bio-, mineral and organic fertilizers on some flowering 
characters of Cucumber plants during 2014/2015 and 2015/2016 
growing seasons. 

 
Treatment 

No. 
Time spanned to the first 
flower appearance (days) 

Number of flowers/ Plant 

 2014/2015 2015/2016 2014/2015 2015/2016 

1 32.33CD 30.33D 52.33DE 51.67G 
2 34.00BC 32.67A-D 53.33C-E 53.67FG 
3 35.00A-C 30.33D 52.00E 52.67FG 
4 35.33A-C 30.67D 58.33B-E 65.00DE 
5 37.33A 34.33AB 73.33A 76.67A 
6 35.67AB 34.33AB 60.67B-D 67.33B-E 
7 33.00B-D 31.67B-D 58.67B-E 65.67C-E 
8 34.67A-C 33.00A-D 66.67AB 72.00AB 
9 35.67AB 34.00A-C 59.00B-E 64.00E 
10 30.67D 31.00CD 59.33B-E 70.33B-D 
11 32.33CD 32.67A-D 61.33BC 70.67BC 
12       33.00B-D 35.33A 59.00B-E 66.67B-E 
13 30.00D 30.00D 57.00C-E 57.67F 

Values having the same alphabetical letter in common, within each column, do not significantly 
differ, using the revised L.S.D. test at0.05 level of probability. 

 

 
Table (8). Effect of bio-, mineral and organic fertilizers on yield characters 

of cucumber plants fruits during 2014/2015 and 2015/2016 
growing seasons. 

 

Treatment 
No. 

No. fruit 
per plant 

average fruit weight 
(g) 

fruit yield/ plant 
(kg) 

early yield/ 
plant (kg) 

2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 44.33E 43.00F 81.90D 74.33G 3.60E 3.19F 0.91EF 0.77E 
2 44.00E 41.67F 86.53CD 81.00F 3.80E 3.37F 0.99EF 0.93 DE 
3 45.00E 41.67F 86.27CD 81.00F 3.90E 3.44F 0.84F 0.90DE 
4 52.67CD 52.33B-E 92.90A-C 100.00D 4.90CD 5.23B-D 1.64B 1.57BC 
5 63.33A 56.67AB 91.83A-C 105.30AB 5.80A 5.95A 2.10A 2.17A 
6 54.3B-D 58.00A 95.77AB 94.00E 5.20BC 5.43B 1.38C 1.65B 
7 51.33CD 53.00B-D 97.33A 101.30BC 5.00CD 5.37BC 1.72B 1.43BC 
8 60.00AB 55.67A-C 96.20AB 107.70A 5.76AB 5.99A 2.10A 2.10A 
9 53.67CD 51.67C-E 93.13A-C 101.00BC 5.00CD 5.29BC 1.38C 1.52BC 
10 54.67BC 53.00B-D 93.30A-C 101.70BC 5.10CD 5.38B 1.69B 1.62BC 
11 51.67CD 50.00DE 90.83A-D 100.30D 4.70CD 5.01CD 1.70B 1.51BC 
12 52.67CD 51.00DE 87.23B-D 96.33DE 4.60D 4.91D 1.30CD 1.40C 
13 48.67DE 48.00E 82.10D 84.33F 4.00E 4.048E 1.10DE 1.09D 

Values having the same alphabetical letter in common, within each column, do not significantly 
differ, using the revised L.S.D. test at 0.05 level of probability. 
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Table (9). Effect of bio-, mineral and organic fertilizers on yield characters 
of cucumber plants fruits during 2014/2015 and 2015/2016 
growing seasons. 

 
Treatment 

No. 
early yield/m

2
(kg) total yield/m

2
(kg) fruit dry matter(%) 

2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 2.48E 2.11E 9.75D 8.65F 4.80A 3.80D-F 
2 2.68EF 2.52DE 10.30D 9.14F 4.60AB 4.60A-E 
3 2.29F 2.45DE 10.57D 9.34F 4.40AB 5.20A-C 
4 4.46B 4.26BC 13.28C 14.18B-D 4.60AB 5.30AB 
5 5.69A 5.89A 15.72A 16.15A 4.90A 3.30EF 
6 3.75C 4.48B 15.00AB 14.72B 4.90A 4.10B-E 
7 4.67B 3.92BC 13.55BC 14.56BC 4.60AB 5.00A-D 
8 5.69A 5.70A 15.63A 16.24A 4.20AB 2.60F 
9 3.74C 4.11BC 13.55BC 14.34BC 3.70B 4.00B-E 

10 4.58B 4.39BC 13.82BC 14.60B 4.60AB 5.70A 
11 4.60B 4.09BC 12.74C 13.59CD 5.00A 3.90C-F 
12 3.52CD 3.80C 12.46C 13.32D 5.10A 3.60EF 
13 2.99DE 2.96D 10.84D 10.97E 4.70AB 3.70D-F 

Values having the same alphabetical letter in common, within each column, do not significantly 
differ, using the revised L.S.D. test at 0.05 level of probability. 

 
 

 
Increased fruit yield in the combination among microbein + 25 or 50% 

NPK of the recommended dose +10 m3/fed. chicken manure could be attributed 
to the lowest number of days spanned for flower emergence, production higher 
number of flowers, number of fruits/plant and highest average fruit weight which 
were positively contributes towards fruit's yield. Increased yield was correlated 
to balanced nutrition, better uptake of nutrients by plants which assisted for 
good fruit set and yield. More yield of cucumber in this investigation could be 
attributed to the impact of fertilizers, mixture which encourages photosynthesis 
by more production of endogenous plant growth substances. The profound 
effect of both bio-and organic fertilizers on yield and quality of cucumber's 
outcomes may be attribute to either the execute or pass off growth promoting 
substance such as cytokinins (Tomer et al., 1995), the auxin Indole acetic acid 
(Marha et al., 2000), gibberellins like substances (Brown et al., 1995) and /or via 
releasing siderophores compounds (Marin et al., 2001) that function as 
chelating agents for iron elements acting its function to enhance the facilitating 
of iron for different biophysical and biochemical activities of cucumber plants. 
The indirect effect of microbein is basically through or via amelioration of soil 
structure and by means of the delivery or discharge of polysaccharides- like 
substance which enhance the soil physical and chemical properties (Hamdi, 
1982). Both combinations of treatments T5 and T8; caused a high improvement 
in plant hormones as auxin as IAA and GAs in addition to the vitamin "Biotin, 
folic acid and vitamin B group" of bio-fertilizer in addition to the impact of 
organic fertilizer as a source of slow releasing nutritive elements and rapid 
dissolved NPK elements as a mineral (inorganic) fertilizer represent a 
synergism of combination components that to be available for plants to improve 
the plants quantitative vegetative growth [plant height, leaf number /plant 
,branches number plant, fresh and dry weight of plants and plant greenness 
(SPAD readings] and qualitatively (fruit length, diameter, shape index, fruits 
sugars, titratable acidity, vitamin C, and T.S.S.). The above-mentioned findings 
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are in conformity with those of Sarhan (2008) on potato and Sarhan et al. 
(2011) on summer squash. The obtained data disclose that devoid or the 
absence of NPK fertilizer at any rates from the combined mixture (i.e. 
treatments 1, 2 and 3) or adding NPK at 100% alone (Treatment 13) brought 
about the lowest mean values of the given traits, during both seasons. 

 
4.  Fruit quality characters 
4.1. Fruit length, diameter and shape index 

Data in Table (10) revealed that the cucumber plants which fertilized with 
microbein + 25% NPK of recommended dose + 10 m3/fed. chicken manure 
(Treatment 5); led to the longest fruits and the highest mean values of fruit 
shape index during both season. Meanwhile, the combination of microbein + 50 
% NPK of a recommended dose + 10 m3/fed. chicken manure (Treatment 8), 
caused the highest values for fruit diameter. The highest mean values of fruit 
length and diameter may be brought about due to the impact of bio-fertilizer 
(microbein) which involves life effective bacteria which have the capability to fix 
nitrogen, and they have the ability to provide some micronutrients, and 
phytohormones as cytokinin-like, auxin-like, and gibberellins-like substances. 
Additionally, the slow releasing of the organics NPK which need a 
mineralization process that provides for long time and mineral NPK of the rapid 
release, both play the major role in this respect.  

  
Table (10). Effect of bio-, mineral and organic fertilizers on some fruit 

quality characters of cucumber plants during 2014/2015 and 
2015/2016 growing seasons. 

 
Treatment 

No. 
Fruit length (cm) Fruit diameter (cm) Fruit shape index 

2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 14.33E 13.03G 2.86A-C 2.80F 5.03BC 4.66D 
2 14.47DE 13.73F 3.10AB 2.90EF 4.67C 4.73CD 
3 14.91B-E 13.70F 2.98A-C 2.96DE 4.99BC 4.62D 
4 .  15.50A-D 15.57BC 2.91A-C 3.06B-D 5.39A-C 5.07AB 
5 16.07A 16.07A 2.71C 3.20AB 5.92A 5.02A-C 
6 15.28A-E 14.87D 3.10AB 3.03C-E 4.92BC 4.90A-D 
7 15.87AB 15.63BC 3.10AB 3.13A-C 4.99BC 4.98A-C 
8 15.98AB 15.93AB 3.18A 3.23A 5.16A-C 4.92A-D 
9 15.91AB 15.73A-C 2.80BC 3.10A-D 5.68AB 5.07AB 

10 15.61A-C 15.77A- C 3.20A 3.10A-D 4.86C 5.08AB 
11 15.36A-E 15.67BC 3.13AB 3.13A-C 4.88C 4.99A-C 
12 15.40A-E 15.53C 2.98A-C 3.00C-E 5.20A-C 5.17A 
13 14.60C-E  14.20E 2.95A-C 2.96DE 4.93BC 4.79B-D 

Values having the same alphabetical letter in common, within each column, do not 
significantly differ, using the revised L.S.D. test at0.05 level of probability. 

 
 
 

Further, the phytohormones-like substance affect, also, fruit (length, diameter 
and shape index) via their functions on cell growth indirectly (longitudinal and 
equatorial), subsequently all the fruit characters (El-Sayed et al., 2015). 
However, the obtained data are in agreement with those reported by Shebl 
(2002) who stated that squash fruit length and diameter were, significantly, 
increased due to applying of 50% of mineral NP+ bio-fertilizers (nitrobein 
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+phosphorein + microbein). In this connection, EL Sayed et al. (2015) reported 
that application of 75 % mineral NPK recommended dose in combination with 
bio-fertilizers of nitrobein and phosphorin; gave the highest mean values of 
cucumber fruit length and diameter. On the other extreme, cucumber's plants 
fed with microbein + 5 m3/fed. chicken manure (Treatment 1), possessed the 
lowest mean values of the fruit's characteristics (i.e. fruits length, diameter and 
index) during both seasons of the study compare to the other treatments. Also, 
Hassouna et al. (1998) reported that the lowest records of cucumber fruit shape 
were an achieved by the low level of N, P or NP (25% in combination with bio-
fertilizers during both seasons of their study). 
 
4.2. Fruits reducing, non-reducing and total sugars 

Data in Table (11) disclosed that the highest percentage of reducing 
sugars, during the first season (2014/ 2015), the highest percentage was 
recorded due to fertilizing the plants with mineral nutrition i.e with 100% NPK of 
the recommended dose only (Treatment 13). This finding could be attributed to 
the nature of inorganic or mineral fertilization (NPK) as salts capable of 
increasing soil salinity and lead to increase the osmotic pressure of soils water 
potential formation via activation many reactions involved in carbohydrates 
metabolism. On the other hand, the lowest value was obtained due to supplying 
the plants with a combination of microbein + 50% NPK of recommended dose 
+15m3/fed. of chicken manure (Treatment 9). In another way, it has been known 
that NPK are salts capable of inducing such stress caused by these salts 
presented in soil, which change water status and brings about osmotic effects 
outside the cells leading to hypertonic state (water drowns out of the cells by 
osmosis ) accompanied with water deficit, and  accumulation of compatible 
solutes (soluble sugars, proline, glycine, betaine, free  amino acids and 
polyamine) which may help to maintain the relatively higher  water content 
obligatory for plant growth and cellular functions (Ranganayakulu et al., 2013), 
achieved clearly in form and of reducing sugars. In the second season 
(2015/2016), the highest percentages were occurred at two treatments due to 
fertilization of the plants with mineral nutrition, i.e with 100% NPK of the 
recommended dose only (Treatment 13), also when the plants were fertilized 
with microbein + 50% NPK of the recommended dose +15m3/fed. chicken 
manure (Treatment 9) and owing to fertilizing the plants with a combination of 
microbein + 75% NPK of the recommended dose + 10m3/fed. of chicken 
manure (Treatment11). Meanwhile, the lowest percentage was reported due to 
enrichment the plants with microbein + 25% NPK of the recommended dose + 
5m3/fed. of chicken manure (Treatment 4). This result may be attributed to as 
synchronization of availability of the proper forms of nutritive elements via 
organic or inorganic fertilization in addition to the bio-fertilization, or this 
combination wasn't the appropriate formulae to achieve better feedback of the 
given trait. By other words, organic manure mineralizes and uptake slowly, 
compare to the inorganic fertilization NPK which release readily to the plants 
which may affect microbein function. These finding could be accounted to the 
presence of nitrogen either in mineral or in combination with the other two 
resources (organic and bio-fertilization) which could activate many enzymes 
having a direct effect on photosynthesis and might increase the dry matter and 
subsequently enhanced reducing sugar content or many enzymes involved in 
metabolism of reducing sugar content (Mottaghian et al., 2008). 
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Table (11). Effect of bio-,mineral and organic fertilizers on some fruit 

quality characters of cucumber plants during 2014/2015 and 
2015/2016 growing seasons. 

 

Fertilization 
treatment 

Fruits sugars as % of dry weight 

Reducing sugars 
Non-reducing 

sugars 
Total sugars 

 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 
1 2.15DE 2.97AB 2.04BC 0.32G 4.20B-D 3.30EF 
2 2.68BC 3.00AB 1.62D-F 0.65FG 4.30BC 3.65DE 
3 2.96AB 2.97AB 0.59G 0.31G 3.55E 3.28EF 
4 2.30DE 1.13D 1.89B-D 1.83AB 4.19B-D 2.96F 
5 2.30DE 2.35C 1.45EF 1.08C-E 3.75DE 3.44EF 
6 2.38CD 3,15A 1.72C-E 0.80D-F 4.10B-D 3.95CD 
7 2.65BC 2.95AB 1.30F 1.12C-E 3.95C-E 4.07CD 
8 2.37CD 2.77AB 2.20AB 1.92A 4.57AB 4.70A 
9 1.98E 3.08A 1.82CD 1.49BC 3.78DE 4.57AB 
10 2.14DE 3.00AB 1.74C-E 1.15CD 3.89C-E 4.16BC 
11 2.35CD 3.12A 2.49A 0.55FG 4.85A 3.68C-E 
12 2.09DE 2.90.AB 1.90B-D 1.91AB 4.32BC 4.81A 
13 3.25A 3.02A 0.85G 0.72E-G 4.00C-E  3.75C-E 

Values having the same alphabetical letter in common, within each column, do not 
significantly differ, using the revised L.S.D. test at 0.05 level of probability. 

 
As for the non-reducing sugars (i.e. sucrose), data divulged that during 

the first and second seasons the highest mean values were recorded upon 
addition the combinations that consisted of microbein + 75% of NPK 
recommended dose + 10 m3/fed. chicken manure (Treatment11) and the 
combination of microbein + 50% NPK of recommended dose +10 m3/fed. of 
chicken manure (Treatment 8), each in turn. While the lowest percentage was 
achieved due to fertilizing the plants with microbein + 15m3/fed. chicken manure 
(Treatment 3). In terms of total sugars during the first season (2014/ 2015), the 
highest percentage was recorded when the plants were fertilized with microbein 
+75% NPK of the recommended dose +10m3/fed. chicken manure 
(Treatment11), meanwhile the lowest percent was due to fertilizing the plants 
with microbein + 15m3/fed. chicken manure (Treatment3). Meanwhile, during 
the second season (2015/2016), the highest percent of total sugars was 
recorded upon fertilizing the plants with microbein +75% NPK of the 
recommended dose + 15m3/fed. chicken manure (Treatment12), while the 
lowest value was obtained due to fertilizing with a combination of microbein 
+25% NPK of the recommended dose +5m3/fed. chicken manure (Treatment4) 
with no difference with treatment No.3. 

 
4.3. Fruits titratable acidity, Vitamin C (Ascorbic acid) and TSS% 

Data of Table (12) show that the highest percent values of acidity were 
recorded when the plants were fertilized with a combination of microbein + 
10m3/fed. chicken manure (Treatment 2), during both seasons. 
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 Meanwhile, the lowest percent values of acidity were obtained when the 
tested plants were fertilized with microbein +50% of NPK recommended dose 
+15m3/fed. of chicken manure (Treatment 9), during both seasons of the study. 
These findings may be taken place due to the presence of 50% NPK of 
recommended dose within the combination, and the synergistic effect of the 
combination among bio-, mineral and organic fertilizers as amendments. This is 
owing  to the amelioration or amendment of soil chemical and physical 
properties and accessibility or facilitation of nutritive elements either mineralize 
slowly or rapidly and enhancement of bio-fertilizer (microbien) in turn improve 
plant growth and fruit production and their quality (Itoo and manivannan, 2004).  

 
Results of Neri et al. (2002) support the data recorded in our study. 

Respecting vitamin C data disclosed that the highest values of the given trait 
(more or less) during both seasons, were recorded due to fertilizing the plants 
with a combination of microbein + 10 m3/fed. chicken manure (Treatment 2). On 
the other extreme, the lowest value of vitamin C was recorded in the first 
season (2014/ 2015), when plants were fertilized with a combination microbein 
+ 50 % NPK of recommended dose + 15 m3 /fed. chicken manure (Treatment 
9). While, during the second season (2015/ 2016) the lowest value was 
recorded upon treating the plants with a combination of microbein + 75 % NPK 
of recommended dose + 15 m3/fed. chicken manure (Treatment 12).  

 
This may be attributed to either the discharge or leakage of bio-fertilizer 

(microbein) to growth promoting substances as cytokinins (Tomer et al., 1995), 
the auxin Indole- acetic acid (Marha et al., 2000), gibberellins - like substances 
and /or releasing siderophyres substances (Marin et al.,2011) that function as 
chelating agent for iron element acting its function to enhance  the facilitating of 
iron for different biophysical and biochemical  activities, and then raised the 
content of vitamin C in cucumber plants. Further, this finding is also may 
account to releasing of organic acids as citric acid and malic acid, which are in 
charge for acidity of fruits trait to be more acid, hence effect on fruit quality 
(Taiwo et al., 2007). Furthermore, the indirect effect microbein is basically 
through or via ameliorate the soil structure and by means of the delivery or 
discharge of polysaccharides- like compounds which improve the soil physical 
and chemical properties and subsequently nutrition of fruits (Hamdi, 1982). 
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Table (12). Effect of bio-, mineral and organic fertilizers on some fruit 
quality characters (acidity, vitamin C (as ascorbic acid), and 
total soluble solids (°Brix) of cucumber plants during 
2014/2015 and 2015/2016 growing seasons. 

 

Treatment 
No. 

Acidity % 
Vitamin C%  

(Ascorbic acid) 
TSS %( Brix) 

2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 0.20C 0.26C 6.40BC 5.86D 5.20C 3.49E 
2 0.22A 0.33A 7.20A 6.52AB 5.60AB 3.69DE 
3 0.19D 0.28BC 6.70B 6.28BC 3.90G 3.37E 
4 0.13H 0.28BC 5.80DE 6.43AB 4.70DE 3.60DE 
5 0.18E 0.33AB 6.00C-E 6.66A 4.90D 4.10CD 
6 0.12 I 0.25C 4.50F 6.05CD 3.80G 3.86DE 
7 0.16F 0.28BC 6.10CD 6.07CD 5.30C 4.49BC 
8 0.20C 0.26C 6.60B 5.89D 5.80A 5.60A 
9 0.12 I 0.25C 4.60F 6.53AB 4.50E 4.54BC 

10 0.14G 0.26 C 4.80F 6.58A 4.60E 4.62BC 
11 0.21B 0.25 C 5.90DE 6.11CD 5.40BC 3.79DE 
12 0.18 E 0.29A-C 5.60E 5.53E 4.70DE 5.00B 
13 0.21C  0.28A-C 6.40BC 6.52AB 4.20F 3.89DE 

Values having the same alphabetical letter in common, within each column, do not 
significantly differ, using the Revised L.S.D. test at   0.05 level of probability. 

 
Similar performance was obtained by Sarhan et al. (2011) on summer 

squash. This finding could be brought about due to the complementary effect of 
the three variables under the study to reduce the activities involved in vitamin C 
biosynthesis. As for total soluble solids of the fruits, data revealed that the 
highest Brix values of fruit juice were recorded during both seasons upon 
fertilizing the plants with a combination comprise microbein + 50 % NPK of 
recommended dose + 10 m3/fed. chicken manure (Treatment 8). Meanwhile, 
the lowest values were recorded when the plants were fertilized with microbein 
+ 15 m3/fed. chicken manure (Treatment 3), during both seasons. These 
findings could be explained on the basis that the nutritional integration in the 
defined combination (Treatment 8) which their contents, rapidly, released 
nutritive elements (NPK) and slow release nutritive elements of organic fertilizer 
too, in addition to the key role of microbein, enhanced vegetative growth to 
photosynthize more photosynthates viz carbohydrates and starch which convert 
into sugars. In other words, due to the gradual and steady release of inorganic 
nutrients and gradual release of organic fertilizer during the whole both 
seasons, compare to those recorded the lowest values of T.S.S. Similar results 
were, also, reported by Voth et al. (1967) and El-Gizy (1978). Likewise, these 
findings may be taken place owing to the negative relationship between N-
supplying and fruit sugar content could be attributed to that under high N 
conditions; greater amounts of carbohydrates probably directed and utilized in 
mounting vigorous vegetative growth and little proportion may be left to supply 
the growing fruits with sufficient carbohydrates. The observed reduction in fruit 
total soluble solids might be due to corresponding decrement in the sugar 
content which make up 70-80% of T.S.S as stated by Culpepper et al. (1935). 
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5. Plant chemical analysis 
5.1. Leaf colour degree or chlorophyll index (SPAD) 

Data presented in Table (13) demonstrated that the combination of the 
utilized fertilizers with the presence of applied bio-fertilizer (Microbein) +75% of 
NPK recommended dose +15m3/fed. chicken manure (i.e. treatment 12) and the 
treatments of microbein + 25 or 50% of NPK recommended dose + 10m3/fed. 
chicken manure (Treatments 5 and 8); registered the highest SPAD reading. 
The absence of NPK mineral fertilizer; led to the lowest mean values of SPAD 
readings, regardless the presence of the both bio-fertilizer (microbein) and 
organic fertilization at various added amounts (Treatments 1, 2 and 3). This 
finding could be gave rise to the very close relationship between chlorophyll and 
nitrogen content especially in mineral (inorganic) forms (Field and Mooney, 
1986; Amaliotis et al., 2004). Also, it is an acceptable finding owing to 
considering nitrogen as a structural element of chlorophyll and protein 
molecules, thereby affects the formation of chloroplasts and accumulation within 
or inside them (Tucker, 2004; Daughtry et al., 2000). Meanwhile, the 
combination of the utilized fertilizers as bio-fertilizer (Microbein) + 75% of NPK 
recommended dose +15m3/fed. chicken manure (i.e. Treatment 12); registered 
the highest SPAD reading (49.23) compared with those recorded the lowest 
mean values. In our study, SPAD readings were found under low N 
supplementation conditions, but not under high N ones. This difference is 
mainly due to enlarged chloroplasts occupying almost the entire all space, 
which inhibited chloroplast movement under high N conditions.  

 
Table (13). Effect of bio-, mineral and organic fertilizers on total 

chlorophyll content of cucumber plants during 2014/2015 and 
2015/2016 growing seasons: 

 
 
 
 

Values having the same alphabetical letter in common, within each column and main factor, 
do not significantly differ, using the Revised L.S.D. test at 0.05 level of probability. 

Treatment No. Chlorophyll index (reading by (SPAD) units 
 2014/2015 2015/2016 

1 36.33EF 43.80BC 
2 34.30F 36.90C 
3 39.00E 39.93BC 
4 45.93BC 42.80BC 
5 46.50A-C 51.13A 
6 44.80B-D 41.50BC 
7 37.33EF 41.83BC 
8 47.80AB 43.60BC 
9 43.5CD 42.40BC 
10 42.50D 46.53AB 
11 44.00CD 44.10AB 
12 49.23A 43.40BC 
13 44.00CD 46.30AB 
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The proportionality between chlorophyll content and leaf N content per 
leaf area may vary because nitrogen partitioning among photosynthetic proteins 
changes in response to light, nitrogen supplementation and among species 
(Takashima et al., 2004). Xiong et al. (2015) declared that the proportion of leaf 
N allocated to chlorophyll increased with increasing leaf N content in monocot, 
but it decreased in dicot, which may be attributed to their structural differences. 
A portion effect of organic and inorganic fertilizers on chlorophyll contents might 
be due to the fact that N is a constituent of chlorophyll molecule. Moreover, 
nitrogen is the main constituent of all amino acids in proteins and lipids that 
acting as a structural compound of chloroplasts (Bader and Fekry, 1998; Arisha 
and Bradisi, 1999). 

 
5.2. Chemical analysis of fruits and leaves characters 
5.2.1. Chemical analysis of fruits 

About the N content of cucumber fruits (% of dry weight), data presented 
in Table (14) declared that fertilizing the plants with microbein + 25% NPK of 
the recommended dose + 5m3/fed. chicken manure (Treatment 5), caused the 
highest values of nitrogen during both seasons of the study (1.98 and 2.67%, 
respectively). Meanwhile, the lowest values (N %) as 1.30 and 2.09, each in 
turn were obtained when plants were fed with microbein + 50% NPK of the 
recommended dose + 10m3/fed. chicken manure (Treatment 8). It is noticeable 
that doubling the amounts of mineral (inorganic) fertilizer and organic manure 
(Treatment 8) may assigned higher amount of fertilization (inorganic and 
organic fertilizers) directed, straight forward, for vegetative growth, and lesser 
portion of N accumulated, indirectly, within the fruit tissues. In this respect, Shen 
et al. (2010) reported that the activities of the enzymes of dehydrogenase, 
urease and neutral phosphatase, nitrification capacity, and microbial functional 
diversity were decreased, significantly, with increasing N application rate which 
may reflect negatively on fruits, N content. Meanwhile, the other combinations; 
caused an average values of N%, which may be owe to the variability in the 
accessible or available nutrients to the plants among different fertilization 
combinations.  With respect to cucumber's fruits content of P (% of dry weight), 
data showed that fertifying the plants with microbein + 25 %NPK of 
recommended dose+ 5 m3/fed. chicken manure (Treatment 4) or due to feeding 
the plants with microbein + 25 % NPK of recommended dose + 10 m3/fed. 
chicken manure (Treatment 5) with no significant with one other treatment, led 
to recording the highest value of P for fruits during the first season (2014 /2015) 
as 0.53 and the highest one during the second as 0.44 when the plants 
amended with a combination of microbein + 15 m3/fed. chicken manure 
(Treatment 3) or a combination of microbein + 25% NPK of recommended dose 
+ 5 m3/fed. chicken manure (Treatment 4). This could be taken place due to the 
balanced ratio among the tested items at the given combination (T5), which 
provide more phosphorus used for building up nucleic acids, phospholipids…. 
etc. which stimulate and directed major portion of it to be accumulate in the 
fruits. Meanwhile, the least significant values of P% content were recorded due 
to application of the treatments (T1, T10, T11, T12) during the first season 
(2014 /2015) as 0.37; 0.36; 0.37 and 0.36%, serially, and due to T7 in the 
second one as 0.27. In other words, these finding could be taken place due to 
the existence of chicken manure and its high contents of nitrogen, phosphorus 
and potassium than other manures (Ghanbarrcon et al., 2008) and data 
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recorded in this study (Table 2), but its slow releasing during mineralization 
stage, brought about the minimum P content within fruit's tissues. Meanwhile, 
Garg and Bahl (2008) reported that poultry droppings readily supply phosphorus 
to plants than other organic wastes. As for potassium (K) fruits content, data 
declared that amendment the plants with the combination of microbein + 75 
%NPK of recommended dose + 10 m3/fed. chicken manure (Treatment 11), or 
microbein + 75 % NPK of recommended dose + 15 m3/fed. (Treatment 12) 
without significant difference in the first season (2014/2015) as 2.43 or 2.71% 
and the combination of Treatment 11 as indicated earlier; gave the highest 
values in the second season (2015 /2016) as 5.52%. While, the lowest values of 
the defined trait as 1.01 and 0.99% during both seasons, respectively, may be 
caused due to supplement the culture soil with microbein as bio-fertilizer + 5 
m3/fed. chicken manure (treatment T1). This increment of K fruit's content could 
be accounted for the enrichment of soil of the three major elements (N, P, K) in 
the soil analyses during the second season (2015 /2016) compared to the first 
season (2014 /2015). 

 
Table (14). Effect of bio-, mineral and organic fertilizers on mineral 

nutrient content of cucumber fruits during 2014/2015 and 
2015/2016 growing seasons. 

 

Treatment 
N0. 

Nutrient contents of fruits (as % of dry weight) 

N P K 

 2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 
1 1.81C 2.57AB 0.37D 0.37CD 1.01G 0.99G 
2 1.40FG 2.15EG 0.41CD 0.39A-C 1.34FG 1.49F 
3 1.59DE 2.35C-E 0.46A-C 0.44A 1.25FG 1.14G 
4 1.84BC 2.13FG 0.49AB 0.42AB 1.86DE 3.87C 
5 1.98AB 2.67A 0.53A 0.35CD 2.10B-D 4.36B 
6 1.98AB 2.29D-F 0.49AB 0.39A-C 1.90C-E 3.21D 
7 1.56DE 2.27D-G 0.40CD 0.26F 2.03B-E 4.00C 
8 1.30G 2.09G 0.39CD 0.33DE 2.35A-C 4.03BC 
9 1.59DE 2.45B-D 0.49 AB 0.29EF 2.11B-D 2.71E 

10 1.60DE 2.53 A-C 0.36D 0.35CD 2.10B-D 4.14BC 
11 1.47EF 2.68A 0.37D 0.35CD 2.43AB 5.51A 
12 1.38FG 2.53A-C 0.36D 0.39A-C 2.71A 3.00DE 
13 1.65D 2.24E-G 0.42 B-D  0.38 BD 1.58EF 3.20D 

Values having the same alphabetical letter in common, within each column, do not 
significantly differ, using the Revised L.S.D. test at   0.05 level of probability. 

 
5.2.2. Leaves N, P and K contents: 

Data outlined in Table (15) manifested that fertilizing the cucumber plants 
with a combination of microbein + 25% NPK of recommended dose + 5m3 /fed. 
chicken manure (Treatment 4); led to the highest percentage of leaf's N content 
as 3.06 and 3.04% within leaves, tissues during both seasons. While the highest 
percentages of P within leaf tissues was achieved during both season of the 
study (in spite of no significant differences among some other treatments) as 
0.32 and 0.48%, when the plants were fed with a combination of microbein 
+75% NPK of recommended dose + 5m3 /fed. chicken manure (Treatment 10). 
Meanwhile, the highest percentages of K within cucumber leaf tissues as 1.96 
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and 4.12%, consecutively, during both seasons (despite insignificant difference 
among some other treatment) were achieved when the cucumber plants were 
enriched with a combination of microbein + 50% NPK of recommended dose + 
10m3 /fed. chicken manure (Treatment 8). On the other hand, the lowest values 
of N, P, and K contents as 2.45, 2.39; 0.24, 0.37and 0.96%, orderly within leaf 
tissues were gained, generally, except for K content during the first year 
(2014/2015), were recorded when cucumber plants were fertilized with a 
combination of microbein + +5m3 /fed. chicken manure (Treatment 1). Hence, 
the above- mentioned results reflect the positive effect of the presence of a 
combination among the three sources of nutritive constituents, especially in the 
presence of mineral fertilizer components, i.e. and neither its absence 
(Treatment 1) nor its presence alone (Treatment13). Subsequently, the critical 
balance among them especially at Treatment 4, declared its significant for the 
sake of high contents of N, P and K in leaf tissues. The present results are in 
conformity with those reported by many researchers as El-Sayed et al., 2015). 

 
Table (15). Effect of bio-,mineral and organic fertilizers on mineral nutrient 

content of cucumber leaves during 2014/2015 and 2015/2016 
growing seasons: 

 

Treatment 
No. 

Nutrient contents of leaves (as % of dry weight) 

N P K 
2014/2015 2015/2016 2014/2015 2015/2016 2014/2015 2015/2016 

1 2.45CD 2.39CD 0.24C 0.37C 1.92AB 0.96D 
2 2.40CD 2.49C 0.30AB 0.44A 1.88 AB 1.00D 
3 2.75A-C 2.37CD 0.30AB 0.38BC 1.71B 1.00D 
4 3.05A 3.04A 0.33A 0.36C 1.89AB 2.94C 
5 2.55B-D 2.54BC 0.26BC 0.46A 1.89AB 3.83AB 
6 2.43CD 2.21D 0.31AB 0.42AB 1.95AB 2.78C 
7 2.40CD 3.15A 0.32A 0.38BC 1.77B 3.12C 
8 2.35D 2.76B 0.24C 0.37BC 1.95AB 4.12A 
9 2.48B-D 2.52BC 0.34A 0.37C 2.24A 2.84C 

10 2.65B-D 2.57BC 0.31A 0.47A 2.19A 3.09C 
11 2.45CD 2.43CD 0.25C 0.45A 2.03AB 3.19BC 
12 2.70A-D 2.48C 0.30AB 0.36C 1.99AB 2.70C 
13 2.82AB 2.310CD 0.26BC  0.36C 1.16C 3.22BC 

Values having the same alphabetical letter in common, within each column, do not 
significantly differ, using the Revised L.S.D. test at   0.05 level of probability. 
 
 

In conclusion: Evidently, from these results, it may be concluded to use 
bio-fertilizer microbein with a low or moderate supply of NPK 25% or 50 % of 
recommended fertilization combined with 10 m3/fed. of chicken manure to 
fertilize cucumber plants ''Barracuda F1 hybrid" grown under plastic houses. The 
efficiency of biofertilizer , in this respect, was more  pronounced  at the  low and 
moderat levels (25% or 50 % NPK of recommended). These combination 
treatments gave the highest mean values of vegetative growth, yield and its 
components and fruit quality of cucumber plants, during winter season. Hence, 
this treatment combination will save some of the high costs of chemical 
fertilizers and may reduce the risk of environmental pollution.  
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