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Abstract: Organic farming is an agricultural practice that raise plants specially vegetables and fruits without
the use of synthetic pesticides, herbicides, fertilizers, or plant growth regulators. In Jordan the interest for
organic farming was increased recently. A plastic house experiment was carried out during the 2006/2007
season, in Princess Tasneem Bent Ghazi Technological Research Station at Humrat Al-Sahen; about 25 km from
Al-Salt, Jordan, to compare the effect of four fermented organic matter sources (cattle, poultry and sheep
manure in addition to 1:1:1 mixture of the three organic matter sources) in which 4 kg organic matter/m  were2

used, with that of the conventional fertilizer and control treatments on strawberry cultivar Camaroza, using a
randomized complete block design (RCBD) with four replicates. At the end of the experiment treatment kind had
no significant effect on the soil pH, EC and calcium carbonate (CaCO ). On the other hand the highest soil total3

nitrogen percent and available potassium were obtained by the conventional treatment, while the highest soil
available phosphorous, organic matter content were obtained for all treatments other than conventional and
control. The conventional treatment produced the highest average total yield per plant (126.46 g/plant) which
significantly differed from all other treatments, while the lowest yield (87.95 g/plant) was obtained from the
control treatment. In addition, significant differences were observed between poultry and other organic matter
(Sheep and Cattle) source treatments.
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INTRODUCTION demands [4]. Nutrient value of composts varies widely,

Environmental issues are capturing more and more of initial  material contains manure, it will be richer in
the world's attention, researchers and scientists are aiming nitrogen and other nutrients and the chemical
at improving environmental quality through the adoption characteristics of most finished composts are as follows
of techniques and measures that have a reduced impact (based on percentage by weight): organic matter: 25-50,
on the environment [1]. Conventional agriculture practices carbon: 8-50, nitrogen: 0.4-3.5, phosphorus (as P O ): 0.3-
utilize high-yield crop cultivars, chemical fertilizers and 3.5, potassium (as K O): 0.5-1.8 and calcium (as CaO): 1.5-
pesticides, irrigation and mechanization [2]. Pollution is 7.0, according to W.S.U. [5].
becoming a serious problem in agricultural regions. For Organic matter, such as manure or compost can be
example, various mineral  fertilizers  and agrochemicals added at a rate of 2.5-3.7 ton/ha according to Steinegger
lead to pollution and serious health problems in humans, and  Janssen  [6].  But Hamdar and Rubeiz [1] used
hence alternative  production techniques  which employ poultry hen litter at 7 and 14 ton/ha and found that the
biological or organic compounds for disease and pest lowest  rate of layer hen litter is preferred, because it is
control are needed [3]. Organic cultivation techniques for less  than  the  critical 13 ton/ha, considered to cause
berry and vegetable production in the field and in water contamination by the United States Environmental
greenhouses have been developed in response to these Protection Agency.

depending upon the nature of feedstock composted, if the
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Four fermented organic matter doses (1.5, 3.0, 4.5 and MATERIALS AND METHODS
6.0 kg/m ) was studied by Abu-Zahra et al. [7] with that of2

the conventional fertilizer and control treatments on the
chemical composition of the soil, in which no significant
differences  were  found between all treatments, for the
soil pH and carbonate, while the highest soil electrical
conductivity, total nitrogen percent, available phosphorus
and potassium was obtained by the conventional
treatment, on the other hand the highest soil organic
matter content was obtained by the highest organic matter
dose (6 kg O.M./m ).2

Svensson  [8]  found  that  green  manure  produced,
7, 0.8 and 6.2 g/plant of N, P and K, respectively, while
cattle  manure  produced  55,  29  and 52 g/plant of N, P
and K, respectively, so he concluded that, composted
cattle manure is probably best applied as a source of
nutrients  before  planting.  Application of manure
resulted in an increase in soil mineral content as compared
to  control  treatment  and   in   general   the  elements
such as N, P, K, Fe, Zn, Mn, Cu, Cd and Pb in the soil,
were  increased by increasing the rate of manure, also
organic  matter  was  improved by manure application,
while soil pH was lowered [9]. Microorganisms must
change  organic  nitrogen  to  ammonium   or  nitrate
before  plants  can  use  it, usual release of available N
from  soil  organic  matter  is one to four percent in the
first year, depending on soil texture and weather
conditions [10].

Under organic culture, strawberry yielded 8-12
tons/ha, with an average decrease of about 43 %
compared to conventional culture [11]. Marketable
strawberry yield was consistently lower in the organic
system, but the margin of difference decreased over the
course of the study from 39 to 28 %, however, market
conditions resulted in greater returns/ha in the organic
production system, since prices were 50 % higher, making
the organic system more profitable [12]. Other researchers
[1] used two rates of poultry manure  (7  and  14 ton/ha),
in addition to inorganic fertilizer (ammonium nitrate)
application and found that the yield in all three treatments
was higher than the control with, the highest yield
obtained from the 14 tons/ha treatment.

In Jordan, very few researches have been done
regarding organic culture, in spite of good sources of
organic matter especially animal manure and plant
residues, which are available at very low costs. The
experiment was conducted to study the effect of different
organic matter sources and conventional system on
strawberry yield and soil chemical composition.

This study was conducted during the 2006/2007
season, at Station of Princess Tasneem Bent Ghazi for
Technological Research in Humrat Al-Sahen; about 25 km
from Asalt-Jordan. The climate in this region is rather hot
and dry during summer, warm and rainy in winter. This
experiment was started in mid October 2006 and was
concluded by the end of May 2007. (why that work was
done in one season only, I prefer to repeated that
experiment for confirmation your obtained data??)

Organic  Matter  Preparation  and  Soil  Solarization:
Two months before planting on the 10  of August, a threeth

different  organic matter sources (cattle, poultry and
sheep manure), were fermented according to procedure
outlined by Preusch et al. [13]. During hot summer
months (from August to October), soil solarization, which
is recommended in organic cultures was applied to the soil
of the experimental site, according to procedures outlined
by Abu-Blan and Abu-Gharbieh [14].

Treatments, Planting and Crop Management: A
plastichouse was installed at the area which was solarized.
The width was divided into nine equal sections, while the
length was divided into four equal sections, then ropes
were stretched between marks at both ends, so each
experimental unit represented 1 m X 5 m (width by length).
The conventional planting was done according to the
system applied in the farm where the experiment was
conducted, which included the use of chemicals for pest
control and fertilizers. However, in organic culture
treatments, all types of chemicals (fertilizers, insecticides
and fungicides) were excluded; four organic matter
sources were used (cattle, poultry, sheep manure in
addition to 1:1:1 mixture of the three organic matter
sources). A four kg organic matter was added per meter
for each treatment unit, incorporated into the beds. The
strawberry plants cv. Camaroza were planted on the
beginning of October 2006. Two rows per raised bed
(covered with black plastic mulch) were planted; 20 cm
between rows and 25 cm between plants within a row. 

Experimental Design and Statistical Analysis: A
randomized  completely  block   design   (RCBD),  with
four replicates per treatment were used. All data obtained
were  statistically  analyzed  by  variance,  according to
the procedure outlined by Steel and Torrie [15]. The
differences between means of the different treatments
were compared by the Least Significant Difference at 5 %
significant level.
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Table 1: Organic matter chemical analysis (before planting)

Organic matter sources pH EC (ms/cm) Total N (%) Available P (ppm) Available K (ppm) Total OM (%) TotalCaCO  (%)3

Cattle 7.43 6.09 2.1 194.82 7400 24.27 15.2

Poultry manure 7.22 5.77 2.3 168.43 8400 23.61 14.3

Sheep manure 7.84 7.18 1.92 147.13 6300 26.23 16.4

Mixture of manure 7.52 6.53 2.35 158.22 6700 22.5 16.2

Table 2: Soil chemical analysis after O.M. application (before planting)

Treatments pH EC (ms/cm) Total N (%) Available P (ppm) Available K (ppm) Total OM (%) Total Ca (%)

Conventional 7.93 0.56 0.225 49.34 600 1.4 22

Control 7.70 0.54 0.186 40.17 640 1.4 25

Cattle manure 7.90 0.94 0.782 98.92 760 1.7 28

Poultry manure 7.61 0.83 0.825 122.77 800 1.9 26

Sheep manure 7.66 1.54 0.921 131.64 1900 1.9 24

Mixture of manure 7.74 0.87 0.822 120.56 1100 1.7 23

Parameters Measured: For all parameters measured or analyzed for soil samples from all replicates, before
analyzed (except O.M. analysis), three samples were taken planting (October 2006) and at the end of the experiment
per replication and then the averages of the readings were (May 2007), with the same procedure except that the soil
considered, the parameters included: pH and Total soluble salts was measured in 1: 2.5 (w/v)

Organic Matter and Soil Chemical Analysis: Before The chemical analysis results of organic matter and
treatments application (October, 2006); the three different soil samples collected before planting were summarized in
fermented organic matter (cattle, poultry, sheep manure in Table 1 and 2.
addition to 1:1:1 mixture of the three organic matter
sources), were taken for measurement or analysis, before Total Yield per Plant: This parameter was calculated at
planting: the end of the experiment by dividing total yield per

pH and Total soluble salts was measured in 1: 5 (w/v) replicate over the number of plants in that replicate.
compost-water suspension [16,17]. Total nitrogen (N)
percentage,  determined  by  using  micro  Kjeldahl RESULTS AND DISCUSSION
method [18].    Available  phosphorus  (P),  extracted  by
0.5 N NaHCO  with pH of 8.5 with Spectrophotometer [19]. Soil  pH:  Soil  chemical  analysis  results  at  the end of3

Available potassium (K), extracted by 1 N ammonium the experiment did not show any significant difference
acetate determined by Flame Photometercally [20]. Total among  all  treatments,  for soil pH (Table 3). This could be
organic matter (O.M.) percentage, was determined by due  to  the  fact  that  the  soil  of  the experimental site
using potassium dichromate wet digestion method [21]. had a  relatively  high  buffering capacity based on its
Total carbonates (CaCO ) percentage, was determined by high carbonate content (22-28 %) as found in Table 2 and3

Calcimeter Apparatus according to Nelson, [22]. can fix any change in its pH during organic matter
Before planting, three soil samples were collected at decomposition.

0-20 cm soil depth from each replicate area by using an
auger and then these samples were mixed with each other Total Soluble Salts (EC): There were no significant
to form a composite sample for each treatment. Each soil differences among treatments used (Table 3), eventhough
sample was mixed, then three replications were taken for the highest EC (2.45 mS/cm) was obtained by the
measurements and analysis and the average readings conventional treatment due to the use of inorganic
were recorded. Also at the end of the experiment soil fertilizers, which accumulated and raised the soil EC, while
samples were collected in the same manner, as before the lowest EC (1.85 mS/cm) was obtained by the control
planting, but replicates of each treatment were not mixed treatment, since no inorganic nor organic fertilizers were
with each other and analysis was done with triplicate used. The highest EC that obtained by the manure
samples for each replicate, then average readings were treatments could be attributed to the addition of organic
recorded. The same parameters were measured or fertilizers  that   supplied   soil  with  soluble  compounds.

soil-water suspension.
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Table 3: Results of Soil chemical analysis at the end of the experiment*

Treatments pH EC(ms/cm) Total N(%) Available P (ppm) Available K (ppm) Total O.M. (%) Total CaCO (%)3

Conventional 7.66 a** 2.45 a 0.295 a 55.52 b 1565.75 a 1.308 bc 22.38 a

Control 7.72 a 1.85 a 0.134 b 59.45 b 605.13 c 1.228 c 22.05 a

Cattle manure 7.72 a 2.13 a 0.137 b 92.27 a 639.25 c 1.463 abc 23.75 a

Poultry manure 7.69 a 2.10 a 0.134 b 95.06 a 663.38 c 1.448 abc 19.55 a

Sheep manure 7.72 a 2.30 a 0.132 b 88.14 a 983.25 b 1.678 a 19.78 a

Mixture of manure 7.64 a 2.30 a 0.125 b 62.72 b 977.25 b 1.533 ab 21.95 a

* Values are the mean of four replicates.

**: Means within each column having different letters, are significantly different according to LSD at 5 % level.

Table 4: Results of total yield per plant*

Treatments Yield/plant (gm) Yield decrease/plant (%)

Conventional 126.46 a** 0.0

Control 87.95 d 30.45

Cattle manure 105.94 c 16.23

Poultry manure 116.47 b 7.9

Sheep manure 107.19 c 15.23

Mixture of manure 110.79 bc 12.39

* Values are the mean of four replicates.

**: Means within each column having different letters, are significantly

different according to LSD at 5 % level

In addition the highest EC that was obtained from the
inorganic  fertilizer  (conventional)  treatment  could be
due  to  the  high  use  of  chemical fertilizers. These
results are not in agreement with those of Abebe [9] and
Abu-Zahra et al. [7].

Total Nitrogen (N): Table 3 indicates that total nitrogen
percent in the conventional treatment were significantly
higher than all other treatments, whereas no significant
effects of manure treatments on the soil total nitrogen was
noticed, when compared to the control. This difference
can be attributed to the slow release of nutrients from the
organic matter [10], while the highest use of different
forms of inorganic nitrogen sources were reflected on the
soil total nitrogen.

Available Phosphorous (P): Highly significant available
phosphorus was obtained by using manure (cattle,
poultry and sheep) treatments (Table 3), compared to
other treatments (conventional, control and mixture
organic matter type). These results proved that the use of
inorganic fertilizers could supply the plants with good
amounts of available phosphorous. On the other hand
higher amounts of available phosphorous (62.72 ppm)
were obtained by the mixture manure treatment when
compared with the conventional and the control
treatment, but without significant differences. 

Available Potassium (K): Conventional treatment had the
highest available potassium (1565.75 ppm), which was
significantly higher than all other treatments (Table 3). On
the other hand higher amounts were recorded by using
sheep or mixture manure treatments with a highly
significant difference when compared to other treatments
(control, cattle and poultry). Eventhough the lowest
available potassium were obtained by the control
treatment, but it does not show any significant differences
with the cattle and the poultry manure treatments.

Total Organic Matter (O.M.): The highest soil organic
matter content (1.678 %) was obtained by the sheep
manure  treatment, without a significant differences with
all other manure treatments, while the lowest content
(1.228 %) was obtained by the control treatment, which in
turn did not differ significantly from the conventional,
cattle and poultry manure treatments (Table 3). 

Total Carbonates (CaCO ): Soil carbonate did not show3

any significant differences among the different treatments
as shown in Table 3; which could be due to the initially
high content of soil carbonate and the amounts of applied
organic matter or inorganic fertilizers were relatively low
to affect the soil carbonate content.

Total  Yield  per  Plant:  The  conventional  treatment
(Table 4) produced the highest average total yield per
plant (126.46 g/plant) which significantly differed from all
other treatments, while the lowest yield (87.95 g/plant)
was obtained from the control treatment. In addition, a
significant differences were observed between poultry
and other organic matter (Sheep and Cattle) source
treatments, but without significant differences with the
mixture organic matter source treatments. Yield per plant
in  the present study was relatively low and varied from
88-127 g/plant depending on the production system, but
in   other   study   conducted   by   Pringle   et   al.  [23]
and  Schopplein et  al.  [24]  higher  yields per plant were
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obtained. The lowest productivity per plant in the present 6. Steinegger, D.H. and D.E. Janssen, 1996.
study could be due to losses of the Buble Bee from an Strawberries, plants, selecting and preparing a site,
opening found in the plastichouse; which resulted in low planting and care of strawberries. Institute of
fruit set, fruit size, weight, total yield and relatively inferior Agriculture and Natural Resources, University of
fruit quality. On the other hand, yield decrease per plant Nebraska-Lincoln, 889-897. Retrieved from:
percentage was calculated in compare to conventional http://ianrpubs.unl.edu/horticulture/g897.htm
treatment results, the percentage of decrease in yield per 7. Abu-Zahra,   T.R.,   F.   Shatat   and   K.  Al-Ismail,
plant was ranged from 7.9 to 30.45 %, the highest decrease 2005.  Production,  Storage  and Quality of
was obtained by the control treatment while lowest Strawberry   (Fragaria    X    Ananassa    Duch)
decrease was obtained by the poultry manure treatment Grown    Under   Organic   and  Conventional
(Table 4). Systems in A Plastichouse in the Jordan Valley.

CONCLUSION Jordan.

Treatment   kind    had    no    significant   effect  on with control of insects and mulching/fertilization.
the  soil  pH,  EC  and carbonate (CaCO ). On the other Acta Hort., 567: 419-422.3

hand  the  highest  soil  total nitrogen percent and 9. Abebe,  G.,  2001.  Effect  of  Manure  on Some
available potassium were obtained by the conventional Physico-chemical  Properties  of  Calcareous Soil,
treatment, while the highest soil available phosphorous, Yield and Quality of Cowpea [Vigna unguiculata (L.)
organic  matter  content  were obtained by the used Walp.] Under greenhouse conditions. M.S. Thesis,
organic   matter   treatments.   The   highest   total  yield University of Jordan, Amman, Jordan.
per  plant  was  obtained  from   the conventional 10. Brown, J.R.,  M.  Christy  and  G.S.  Smith,  1993.
treatment,  while  the  control  treatment decreased yield Nitrate in soils and plants. Missouri University
per plant by 30 % compared to the conventional Extension.  Retrieved  May 4 ,  2005,  from:
treatment. http://muextension.missouri.edu/xplor/agguides/ag
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