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 Abstract: This study was conducted in Tainal watershed, Bazian City, west of
Sulaimaniyah, north of Iraq  (35º57’31’’N, 45º 17’98’’E), the soil fertility was analyzed 
before the application of kinds of soil biofertilizer like dry yeast Saccharomyces 
cerevisiae with two concentrations (5g-L, 10 g-L) of dry yeast. Biofertilizers, organic 
matter like humic acid and chemical fertilizer for more comparison and water as a 
control. Results using dry yeast (10 g-L) have significant differences in (P≤0.05) on the 
vegetable parameters, plant height, leaf area, yield, the number of harvest day and the 
weight of root system. Also the humic acid and biofertilizers have a significant effect 
(P≤0.05). The yeast (10 g/L) have significant differences on (P≤0.05) on yield (1.3 
ton/ha) comparing with control of 48.73 kg/5 m2, and the total leaf area of 1.5 m2 

comparing with the control 1.16 m2. The experiment was performed as factorial with 
randomized completely block design (R.C.B.D) on Cucumber plant type of (SAIF F1) 
with three replicates; each unit from the 18 unite (plot) contained 18 cucumber plant. 
The data were analyzed by using XLSTAT program statistically analyst.
Keywords: Agroecosystem Management, Cucumber, Non-Chemical Fertilizer, Soil fertility.

Introduction
During the last century, people who live on
watersheds in any ecosystem faced many
challenges which mitigating the effects of all
of the changes that adversely affect human
welfare and the functioning of natural
ecosystems; the use of modern agricultural
technologies raising yield has become an
effective substitute for land expansion (Wilde,
2013). These issues have increased public

awareness of soil Ecology and the
significance of maintaining soil health in the
agroecosystem (Wang & McSorley 2005).

Being intensively cultivated with high
yielding crops needs to be carried executed
(Vollrath, 2011). Soil testing is usually
followed by collecting composite soil samples
in the fields without geographic reference.
The results of such soil testing are not useful
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for site-specific recommendations and
subsequent monitoring soil obtainable
nutrients status of using GPS will help in
formulating site-specific balanced fertilizer
recommendation and to understand the status
of soil fertility spatially and temporally (Patil
et al., 2012). The beneficial effects of using
natural improve on soil fertility have been
repeatedly shown yet; there are no procedures
for their management (Bauer & Black, 1994).
Many of organic materials functions with
respect to soil fertility are known. Organic or
biological compounds influence nutrient
availability (i) by nutrients added, (ii) through
mineralization-immobilization patterns, (iii)
as an energy source for microbial activities,
(iv) as precursors to soil organic matter
(SOM), and (v) by reducing P sorption of the
soil. The challenge is to merge organics of
differing quality with inorganic fertilizers to
optimize nutrient availability to plants (Palm
et al., 1997). Results of research made on
organic and synthetic fertility amendments
influence soil microbial, physical and
chemical properties of the yields were higher
on farms with sort of organic production
regardless of soil amendment type (Bonanomi
et al., 2014). Alternative fertility amendments
enhanced beneficial soil microorganisms
decreased pathogen populations, increased
soil organic matter, total carbon, and cation
exchange capacity (CEC), and lowered bulk
density thus improving soil quality (Bulluck
et al., 2002). Cucumber is a popular
cultivated plant in the gourd family
Cucurbitaceae. Over 4000 years ago, the
cucumber was spread beyond Indian borders,
moved through Ancient Greece, Rome,
Europe, New World, China, and eventually
becoming fourth most widely cultivated
vegetable in the globe (Siful, 2008). This
journey was filled with golden periods when
they were viewed as integral parts of many
culture’s cuisines, and sometimes they were
dealt with as bringers of disease. In 2010,
worldwide cucumber production was 57.5
million tons; the majority of the world’s
production and export being located in China
(40.7 million tons). Cucumber (Cucumis
sativus L.) is an important vegetable crop in
our region especially in Sulaimaniyah

province which has almost 3000 greenhouses;
and %50 of them are cultivating with
cucumber. Bacterial fertilizers of the
preparation of living bacteria are applied to
improve soil and increase the yield, the
culture of nodule bacteria (Rhizobium spp.)
have long been used extensively for this
purpose and no controversy exists over their
usefulness (Maurya et al., 2015).

Material and Methods
Site of Experiment
A-Bazian located in Kurdistan region
Northeast of Iraq, 20 km. southwest of
Sulaimaniyah province, 35N latitude, and 45
E longitude, big and important agricultural
city that contain at least 4000 greenhouses,
sea surface level reach it (837m-847m) also
located in Basarah Basin (Fig. 1) that located
in high folded zone, it has a wide plain with
slightly slope topography called Bazian Plain.
It contains six Watersheds and  14 Micro-
catchments (Barzinji, 2013).

B-Stream flow: Basrah Basin has many
springs, kameezes. Basrah Basin has a
perennial mainstream, which consists of the
combination of two great streams which are
Tilie stream and Chami Tainal stream
(Barzinji, 2013).

Climate
In winter, Bazian climate is cold and rainfall
getting to the freezing point at the end of
January and February, in middle and end of
December snowfall be the higher and rainfall
quantities reach it 800 mm- 1000 mm /year.
In summer climate is hot and dry getting to
45oc, in September wind is faster compared to
other months also in June wind is faster but
not like in September as shown in Table (1).

Soil
The experiment was carried out in normal
greenhouses in Bazian city which located in
35º57’31’’N, 45º17’98’’E, and all agricultural
practices were done in an organic way
without using any chemical or pollute sources
starting from plowing; the plow and all
materials  were sterilized by absolute ethanol
(C2H5OH, 35%) as observed in (Table 2).
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Fig. (1): Effect of treatments on cucumber yield (kg/m2) between April-August 2016.

Table (1): Average of climate data for Bazian city, 2016.
Months Temperature (oC) Precipitati

on (rain)
mm.

Humidity

(%)

Sun
(hours)

Pressure

(Mb)

Wind
speed

(M / hr.)
Max. Min. Mean

Feb 2016 15 4 11 69.5 59 73 1021.1 6.5
Mar 2016 17 6 15 175.4 147 106.3 1015.1 10.5
Apr 2016 24 10 20 73.9 38 136 1013.1 9.4
May 2016 30 17 25 19.9 23 146 1010.5 11.4
Jun 2016 37 21 31 3.8 16 149.8 1007.4 12.3
Jul 2016 42.1 25 34.5 0 13 155 1002.8 11.6

Aug 2016 42 24 36 0 22 154.8 1006 10.1

Treatments and experimental design.

X.L.STAT program used for statistical
analysis. Type of research design was
R.C.B.D.. Numbers of treatments = 7,
Numbers of replications = 3, Distance of
treatments (sow line) = 5 m, Width of terraces
or plot (unite experiments) = 1 m , High of
the terraces 30cm., Area of plot = 5 m2,
Distance between each plots= in the same line

= 1 m, Numbers of sow lines in each
treatments 2 line zigzag way. Distance
between each two plant=40 cm. Numbers of
guard line = 2. Numbers of plant in each plot
= 18 cucumbers plant. Numbers of plants
selected for parameters and data’s = 10.
Distance between each feed line 40 cm. Table
(3) explains the procedure used for soil
analyses.
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Table (3): Procedures for soil analysis.

Analysis type Procedure

Soil Texture Bouyoucos (1936)

E.C. Richards (1954)

pH McLean (1982)

N% Kjeldahl

Available P Olsen et al. (1954)

K,K, Na, Ca, Mg, Cl Richards (1954)

O.M. %* Walkley & Black (1934)

CaCo3 % FAO (1976)

HCO3 CO3 Richards (1954)

* O.M.: Organic matter.

* O.M.: Organic matter.

Methods: Distribution of treatment.
1- Control (T1).

2- Humic acid (T2).

Adding 1mm/plant to the soil before planting
(7-10 days).

Adding 1mm/plant to the soil after planting
(15 days).

Adding 1mm/plant to the soil during
flowering.

Adding 1mm/plant to the soil before planting
(7-10 days).

Adding 1mm/plant to the soil at first fruiting.

Adding 1mm/plant to the soil after one, two
and three months.

3-Infoxgen a Biological fertilizer Austrian
origin (T3): According to the
recommendation on the box.

With planting when watering concentration
(25 g \ l of water).

After the planting (20 days) in the same
concentration.

After the First harvest directly concentration
(30 g \ l of water).

A month after the first harvest concentration
(30 g \ l of water).

Two months after first harvest concentration
(30 g \ l of water).

4-Fungus (Saccharomyces cerevisiae) of
bread yeast (Commercial dry yeast) added to
the soil with two concentrations:

5 g \ l of water (T4).

10 g \ l of water (T5).

5- Chemical fertilizer (NPK) 20:20:20 (T6).

Adding 1.5gm/plant to the soil before
planting by (10) days, and in the middle of the
season and before the seasons end in one
month.

6-Vegetable extracts (Nemakey) (T7) add
(1mm\m2) to the soil before planting, with
first fruiting and after one month.

Results and Discussion
The results of table (4) and Fig. (2) indicated
that the highest significant was in cucumber
yield (1.3 ton/ha) when using of 10g/plant
yeast; the reason of the increasing of yield
because of yeast which contains a growth
regulator like oxiness, gabbiness,
carbohydrate and other important elements for
growing (Joshi, et al., 2009). Using humic
acid gave a significant effect on yield (1.1
ton/ha), because of humic ability to soil

BeforeAnalysis element
Clay loamSoil texture

0.28E.C./ ds. m.
7.76pH
0.14N%
15.18Available P (ppm)
0.1Soluoble  K+ (mg/l)
0.17Soluble   Na+ (mg/l)
1.9Soluble  Ca+ (mg/l)
3.6Soluble  Mg+ (mg/l)
0.4Cl- mg/l
2.06O.M. %*
27CaCo3 %
1.7HCO3 mg/l
0.3CO-3 mg/l

Table (2): Soil analysis for soil
samples before the research.
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solution and increase the plant's uptake for
elements.

Day to harvesting made significant
difference on the treatments of yeast
(10g/plant yeast); Albrecht et al. (1997)
reported that might be due to induces nutrient
minerals absorption through improvement of
soil pH. Bown & Rovira (1991) and Sarhan
(2008) indicated the yeast ability to increase
the production of stimulants for plant growth,
especially Gibberellins, Auxins and

Cytokinins which act to improve the plant cell
division and its growth results showed when
they increase of yeast extract up to (10 g-L)

improved the vegetative growth characters as
expressed as plant length, stems and leaves
number/plant, leaf area/plant, fresh and dry
weights of the whole plant. Biofertilizer
treatment affected significantly by decreasing
the number of days needed to harvest (Larkin,
2008).

Table (4): Effect of fertilizers on some parameters.

Treat.
Yields

Ton/ha

Day to

Harvesting

Leaf area

Cm2

The weight of
the shoot
system kg

The weight of the
root system, kg TSS

Treat.1 1.13 c 62 b 1.16 c 3.45b 1.35b 3b

Treat.2 1.10 b 56 a 1.46 b 4.55a 2ab 7b

Treat.3 1b 59 b 1.4 b 3.88a 1.82ab 6b

Treat.4 0.96 c 61.3b 1.21c 3.75 a 1.74 ab 7b

Treat.5 1.30 a 50 a 1.5a 4.6 a 2.39 a 8.3a

Treat.6 0.89 c 61 b 1.1c 3.35 b 1.5b 6b

Treat. 7 0.91  c 62b 1.2c 3.4 b 1.55b 6b

Means with different letters are significantly different according to Duncan's multiple ranges test at P≤0.0.

Fig. (2): Effect of treatments on cucumber yield (kg/m2) between April-August 2016.
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Fig. (3): Effects of treatments on cucumber yield (kg/m2) between April-August 2016.
The yeast application (10 g-L) and humic

acid (1ml. /plant) gave the highest significant
leaf area (1.5cm2) and (1.4cm2) as shown in
Fig. (3). Abdel-Monnem (2015) reported
applying bread yeast near the plants roots
with concentration of (4 and 8 g) lead to a
significant increase in the leaf area compared
with the control.

The significant effect of biofertilizers
(25g./l.) may be due to the fact that
biofertilizers which have a positive effect on
chemical composition in leaves by providing
doses of nutrient to the plants and in some
cases to provide plants with some promoting
growth regulators (Abd El-Monem, et al.,
2008). In addition, biofertilizers increase
microorganisms living in the soil and these
microorganisms work on the organic matter in
the soil to convert organic N to mineral N
(Lampkin, 1990).

Biofertilizers play a fundamental role in
converting P and K fixed form to be ready
soluble for plant nutrition and making the
uptake of nutrients by plants easier. These
results are in conformity with the findings of
Supanjani, et al. (2006). Kaya et al. (2009)
and Khan et al. (2012) showed that
application of biofertilizers (N-fixing bacteria,
P-dissolving microorganisms, and K-
solubilizing bacteria) increased chemical
constituents of sweet pepper leaves.

Conclusions
Agroecosystem practices that increase the
capacity of the ecosystem in the ways that
contribute to reduce needs for surplus
additions that should be emphasized in
conjunction with breeding for cultivars and
their associated microorganisms (Drinkwater,
2009); the role of using natural fertilizer
(resources) to maintain fertility of soils and
have a healthy agroecosystem throw soil
fertility management can have many effects
on plant quality (Wander et al., 1994).

We found evidence to suggest that natural
fertilizer practices can influence the relative
resistance of agricultural crops to insect pests
generally. Increased N levels in plant tissue
were found to decrease pest resistance
(Phelan et al., 1995).
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