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Abstract
A laboratory experiment is carried out in one of the greenhouses of the Faculty of Agriculture - Al Qadisiya University during
the autumn season 2018-2019 and three replicates using RCBD design. The mean of the treatments is compared with the least
significant difference of LSD at the 5% probability level in the Sandy loom soil to study the effect of A. bacterium
Azotobacter chroococcum and Psudomonas putide and four levels of compost 0, 1, 2, 3 tons 1 hectare in the growth of
Cucurbita pepo L plant.
The study shows that the best results are in the treatments that combined the bio-fertilization with the mixture and organic
fertilizer at the level of adding 3 tons. Ha, in the traits of plant length, leaf area and dry weight of root and vegetable total,
which were 97.11, 14200, 7.470 and 208.33 respectively, compared to the rest of the treatments. The treatment followed by the
dual fertilizer Azotobacter chroococcum and Psudomonas putide increased significantly Plant, leave area and dry weight of the
root and vegetative mass, because they give the best results in terms of length of plant, leave area and dry weight of the root
and vegetable total, which reached 96.48, 13925, 7.093, 190.99, respectively, compared to the comparison treatment.
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Introduction
Cucurbita pepo L is one of the most important vegetable
crops belonging to the Cucubitaceae family. South America
is the original home of its native inhabitants for more than
2000 years. It spreads throughout the world and is one of the
most common vegetable crops in the Arab world, Iraq
(2002, Dilson) [15]. In the country, the pumpkin is grown in
the open fields with the first spring seeds starting in March
to produce its production in April and the second autumn in
the second half of August to produce its production in
October and the second. In recent years, farmers have
tended to plant them in winter houses, In Iraq for the year
2012 more than 148 thousand hectares at a rate of 15.472
tons / ha (Central Statistical Organization, 2012).
Use of organic fertilizers helps to protect soil health, extend
sustainable and economical production of potato, produce
sufficient quantities of safe and nutritious food, maintain
viable farming enterprises and contribute ( AL-Taey, et al, a
2018; Burhan and AL-Taey, 2018; Manea, et al, 2019) [5, 6]
Bio-fertilizer is natural substance which is composed of
many strains of bacteria and fungus for decreasing the
chemical fertilizers in fertilization applications. In addition,
bio-fertilizer has a positive role in helping the plants (ALTaey and Majid, 2018a, AL-Taey et al., 2019) [5, 8].
The results of the Sarhan et al. (2011) [22] study show a
significant increase in plant height and number of dry leaves
and weight in the treatment of pumpkin plant with
Azotobacter compared to comparison treatment. The results
of Mahfouz and Sharaf-Eldin (2007) [17] showed a
significant increase in plant height and dry weight of plant
root and plant mass when treated with Pseudomonas for
pumpkin plant compared with comparison treatment, (ALTaey and Majid, b 2018) [5] achieved a highest values in
growth and yield when they mixed the bio fertilizers with

organic compost.
Most of the studies conducted by the researchers indicate
that the process of mixed organic and organic fertilization
caused an increase in the growth characteristics of the plant.
The results of the study conducted by Habibi et al. (2011)
[16]
show that the highest values of dry weight of pumpkin
plant were obtained when compost was treated with 10 tons.
1, with germination of nitrogen-soluble and phosphoruscontaining bacteria compared to all treatments, The results
of Mahfouz and Sharaf-Eldin (2007) [17] show a significant
increase in plant height and dry weight of the root and
vegetative mass of the plant when adding Azotobacter and
Psudomonas to the pumpkin plant compared with other
treatments. Al-Jader, (2016) [2] finds in a study of cucumber
plants that the length of the plant, the leave area and the dry
weight of the root and vegetable total increased significantly
when fertilizing with bio fertilizers and compost with a level
of 20 tons Ha -1 compared to other treatments. The study of
Morocco (2015) shows a significant increase in the leave
area and dry weight of the pumpkin plant when fertilizing
with organic fertilizer, especially at the level of addition of
40 tons Ha-1.
Materials and Methods of Work
The experiment هs carried out in one of the greenhouses of
the Faculty of Agriculture - Al-Qadisiya University in the
autumn season 2018 and 2019 with an area of 225 m 2 (9 ×
25) m in Sandy loom soil to study the effect of addition of
compost and bio-fertilizer in the growth of Ghasala F1
gourd plant. And then random samples are taken from the
soil of the plastic house and in depth (0-30 cm) to determine
some physical and chemical soil properties before the
experiment was started.
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Table 1: Physical and chemical proprieties of the soil
Character
Clay
Loam
Sand

Value
Unit
110
291
g kg soil-1
599
Soil texture Sandy loom
Bulk density
1.37
g.cm-3
EC
2.16
Ds.cm m-1
pH degree
7.4
---CEC
19.32
Cnt. ml. kg soil-1
O.M
1.7
g.kg.soil-1
N
26.4
P
7.3
mg.kg.soil-1
K
158

The soil is then softened and well milled, divided into three
sections along the length of the plastic house between each
floor and the other 1mt isolation distance. The single mound
is divided into 16 experimental units. Drip irrigation
systems were installed along each mooring. Surface gourd
seeds are sterilized using mercury chloride and alcohol and
then washed with distilled water Sterilizer to remove trace
material. The seeds are then gummed with 1:10 g of gum: 1
ml of distilled water for half an hour to ensure that the
bacteria adhere to the seeds while cultivating nonvaccinated seeds first.
Pumpkin seeds are planted directly in the field on 20/9/2018
on both sides of the substrate by making a gourd at a
distance of 40 cm between Joura and others (Al-Obeidi,
1986). After 15 days of germination one plant is left in AlJoura. The experiment includes four levels of compost (0, 1,
2, 3) and two levels of the bio-adhesive A. chroococcum
and P. putide. Thus, the experiment includes 48 laboratory
treatments, which are organized in a randomized, Repeat
and compare the mean of the transactions with the least
significant differences of LSD at the level of 5%. Measure
the volume distribution of soil minutes by (Black, 1965) [12].
The apparent density was estimated by (Black, 1965b) [12].
The electrical conductivity was estimated by the method
described in (A.Page, et al., 1982). The pH and cation
exchange capacity were calculated according to the method
described in (Black, 1965) [12]. Organic matter is estimated
according to the method described in (Black, 1965b) [12].
Nitrogen prepared by Caldal and phosphorus is prepared by
the potassium and potassium system, which is equipped
with the film and according to the method described in
(Black, 1965a) [12].
Study Indicators
The vegetative growth characteristics is measured by taking
five plants randomly from each experimental unit
1. Plant length (cm)
The measurement was carried out at the end of the
experiment starting from the soil contact area to the end of
the developing summit by the metric tape
2. Leave area (cm2 – plant-1)
The leave area of the plant was measured on the basis of
soft weight and according to the following equation Total
area of papers (cm2) = total weight of connectors / disk
weight × Area of the circuit of the disks.
3. Dry weight of the root mass (gm-1)
Measure at the end of the experiment by taking five plants

from the experimental unit randomly with the root total and
taking the root total and wash well with water and leave to
dry and then put in the oven at a temperature of 65 m 0 until
the stability of weight.
4. Dry weight of the total vegetative (Gn-1)
The dry weight was measured at the end of the season by
taking 5 plants from the experimental unit randomly, as the
fruits and roots were removed, then weighed before drying
and dried at 70 ° C for 48 hours until the weight was
confirmed and dry weight was taken (Sahaf, 1989) [4].
Results and discussion.
Results and Discussion
Effect of addition of bacterial pollen A. chroococcum, P.
putide and Compost fertilizer in plant length (cm).
The results of Table (2) show that the addition of the A.
chroococcum, P. putide, Compost, and the double
supplementation (A. chroococcum + P. putide), A.
chroococcum + Compost and P. putide + Compost and
triangular interference resulted in a significant increase in
plant length compared to the treatment of the comparison.
The treatment with the addition of the compost (A.
chroococcum + P. putide) and the compost fertilizer at 3 ton
per hectare exceeded the other treatments with an average of
97.11 (cm). Followed by the treatment of biomass additive
compared to the control treatment with an average of 96.48
(cm). This increase may be attributed to the efficacy of
mixed vaccine in providing the nitrogen and phosphorus
more readily to the plant, which improves plant growth and
functional performance (Bakulin et al., 2007) [11].
Table 2: Effect of bacterial pollination A. chroococcum, P. putide
and compost fertilizer in plant length (cm).
Compost fertilizr level P
A.
P.
chroococcum putide
P0
P1
P2
P3
A1
A2
A0 75.61 78.43 80.04 80.30
A0
A2 80.91 91.03 91.52 91.89
A0 89.12 92.76 93.32 93.97
A1
A2 96.03 96.24 96.55 97.11
L.S.D
4.393
A1*P
A0
78.26 84.73 85.78 86.10
A1
92.58 94.50 94.94 95.54

A0
A2

A2*P
82.37 85.60 86.68 87.14
88.47 93.63 94.04 94.50
L.S.D A2*P = 3.106

Averag P

85.42 89.62 90.36 90.82

Averag
A3

A1

78.60
83.72
88.84
92.30
94.39
96.48
2.197 1.553
L.S.D
A1*P=3.106
Averag A2
85.45
92.66
L.S.D
A2=1.553
L.S.D P
=2.197

P= Compost A0= without vaccination
A1=A. chroococcum A2=P. putide A3=A. chroococcum+ P. putide

2. Effect of addition of bacterial pollen A. chroococcum,
P. putide and Compost fertilizer in leave area (cm2)
The results of the statistical analysis in Table (3) show that
the addition of the bacterial vaccine and organic fertilizer
individually or double or triple interference, resulted in
significant differences in the leave area compared to the
comparison treatment. The treatment with the addition of
the double A. chroococcum + P. putide was increased with
compost fertilizer at a level of 3 tons-1 Compost
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significantly in the leaf area of the plant on all the
treatments with an average of 14200 (cm2) followed by the
addition of the mixture (A. chroococcum + P. putide)
compared to the comparison treatment and an average of
13925 (cm2), and the reason for this increase is the ability of
these organisms to stabilize air nitrogen free, which works
on the processing of the nitrogen element of the plant and

the production of growth hormones of these neighborhoods,
which have a significant impact on the division of cells and
increase the expansion of the paper in addition to the
increase in nitrogen work to increase the concentration of
chlorophyll in Leaves and then increase photosynthesis
which positively reflects the leave area of the plant
(Valadabadi et al., 2011) [24].

Table 3: Effect of A. chroococcum, P. putide and compost in the leave area (cm2).
A. Chroococcum A1

P. putide A2
A0
A2
A0
A2

A0
A1
L.S.D
A0
A1

Compost fertilizr level P
P1
P2
10800
11700
12400
12500
13200
13300
13800
14000
869.6
A1*P
10500
11600
12100
13350
13500
13650
P0
8900
12100
1300
13700

P3
11900
12700
13500
14200

Averag
A3
A1
10825
11625
12425
13250
13588
13925
434.8
307.4

12300
13850

L.S.D A1*P= 614.9

A2*P
10950
12900

Averag A2
12000
12500
12700
12038
13100
13250
13450
13175
L.S.D A2*P = 614.9
L.S.D A2=307.4
Averag P
11925
12550
12875
13075
L.S.D P = 434.8
A0= without vaccination, P=Compost, A1=A. chroococcum, A2=P. putide A3=A. chroococcum+P. putide
A0
A2

3. Effect of adding A. chroococcum, P. putide and
Compost in the dry weight of the root mass (Gn-1).
The results of the statistical analysis in Table (4) indicate
that the addition of the bacterial vaccine and the individual
or double fertilization or triangular interference resulted in
significant differences in the dry weight of the root mass
compared to the comparison treatment. The addition of A.
chroococcum + P. putide is higher with compost and at 3
(ton. Ha-1 )is significantly composted in the dry weight of

the root total of the plant on all the treatments and an
average of 7.470 ( g. plant-1), followed by the treatment of
the addition of the double vaccine (A. chroococcum + P.
putide) compared with the comparison treatment and an
average of 7.093 (g. Plant-1).The reason may be attributed to
the fact that bio-fertilization increases the slow release of
nutrients, which reduces the amount lost by washing,
especially nitrogen, and increases the efficiency of nutrient
use (Muneshwar et al., 2001) [20].

Table 4: Effect of adding A. chroococcum, P. putide and compost in the dry weight of the root total (Gn-1)
A. chroococcum A1

P. putide A2
A0
A2
A0
A2

A0
A1
L.S.D
A0
A1

Compost fertilizr level P
P1
P2
P3
5.310
5.410
5.640
5.970
6.010
6.130
6.460
6.490
6.710
6.930
7.090
7.470
0.2198
A1*P
5.367
5.640
5.710
5.885
6.605
6.695
6.790
7.090
P0
4.923
5.810
6.330
6.880

A3
5.321
5.980
6.498
7.090
0.1099

Averag
A1
5.650
6.795
0.0777

L.S.D A1*P=0.1554

Averag A2
5.885
5.950
6.175
5.909
6.450
6.550
6.800
6.536
L.S.D A2*P = 0.1554
L.S.D A2=0.0777
Averag P
5.986
6.168
6.250
6.488
L.S.D P =0.1099
A0= without vaccination, P=Compost, A1=A. chroococcum, A2= P. putide A3=A. chroococcum+P. putide
A0
A2

A2*P
5.627
6.345

4-Effect of adding A. chroococcum, P. putide and Compost
in the dry weight of the vegetative group (Gn-1).
The results of the statistical analysis in Table (5) show that
the addition of the bacterial vaccine and the individual or
double fertilization or triple interference resulted in
significant differences in the dry weight of the vegetative
group compared to the comparison treatment. The treatment
with the addition of A. chroococcum + P. putide and
compost fertilizer at the level of adding 3 tons was

exceeded. Ha-1 was significant in the dry weight of the
vegetative total of the plant on all the plants, with an
average of 208.33 (g.plant-1) followed by the addition of A.
chroococcum + P. putide compared to the comparison
treatment with an average of 190.99 (g.Plant-1).
This is attributed to the positive interaction between
azotobacter and sodomonas bacteria in the secretion of
growth regulators that increase plant growth (Zuhairi, 2017).
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Table 5: Effect of adding A. chroococcum, P. putide and Compost in the dry weight of the vegetative group (Gn-1).
A. chroococcum A1

P. putide A2

A0

A0
A2
A0
A2

A1
L.S.D
A0
A1

Compost fertilizr level P
P0
P1
P2
P3
106.21 106.82 106.97 117.19
127.43 134.17 136.24 138.52
143.08 145.31 148.62 153.12
171.59 186.74 197.29 208.33
3.971
A1*P
116.82 120.49 121.60 127.85
157.33 166.02 172.95 180.72

Averag
A3
A1
109.30
121.69
134.09
147.53
169.26
190.99
1.986
1.404
L.S.D A1*P= 2.808

A2*P

Averag A2
124.64 126.06 127.79 135.15
128.41
149.51 160.45 166.76 173.42
162.54
L.S.D A2*P = 2.808
L.S.D A2=1.404
Averag P
137.08 143.26 147.28 154.29
L.S.D P = 1.986
Without vaccination=A0 P=Compost A1=A. chroococcum A2=P. putide A3=A. chroococcum+ P. putide
A0
A2

From these results, the double addition of A. chroococcum +
P. putide with compost achieved the highest values in plant
length, leave area and dry weight of root and vegetable total
compared to other treatments.
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