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Abstract: This experiment was conducted during the growing season 2021, the spring bloom, in the AL-Falluja date
palm research station province fellow Horticulture board/Ministry of Agriculture. To study the effect of organic fertilizer and
inoculation on P. pseudomonas bacteria and fungi. Trichoderm harzanium and mineral fertilizer in the growth and yield of
potato variety Burren, the experiment included three factors, the first factor, adding two levels of fermented organic fertilizer
10 tons hectares of sheep waste (C,) and without addition of organic fertilizer (C;) As for the second factor, it included the
addition of biological fertilizer (Pseudomonas and Trichoderma bacterial vaccine): without adding the vaccine B, + adding
the bacterial vaccine Pseudomonas B, + adding the fungal vaccine Trichoderma (B,) and the addition of a mixture of the
bacterial Pseudomonas vaccine and the fungal Trichoderma vaccine (B,), and the third factor was the addition of three
levels of mineral fertilizer, which is 50 % of the recommended fertilizer (M50) and 75% of the fertilizer recommendation
(M75) and the addition of the fertilizer recommendation 100 % (M100) and the results of the study are summarized as
follows: The use of organic fertilizer led to a significant increase in growth characteristics and yield of potatoes as a result
of the addition of fertilizer aleudwiu Treatment O, gave the highest rate of the studied traits, number and weight of tubers,
which amounted to 7.91 tubers. plant' and 78.03 g. Plant" and the yield of one plant is 634.9 g.Plant”, and the total yield
is 36.91 mg.h"' The total marketable yield 35.53 mcg ha'. There was a significant increase in the growth characteristics
and yield of potato plants due to the addition of bio-fertilizer, as it gave the interaction treatment between Pseudomonas
bacteria and Trichoderma (B,). The highest rates in the studied traits, as the number and weight of tubers, reached 9.11
tubers. plant' and 86.22 g. Plant™ and the yield of one plant is 796.0 g. plant" The total yield is 39.03 mcg ha™ and the
total marketable yield is 37.71 mcg ha™'. The addition of the fertilizer M100 led to a significant increase in the growth
characteristics and yield of the plant Potatoes, as the number and weight of tubers reached 8.10 tubers: plant' and 76.88
g. Plant" and the yield of one plant is 634.9 g.plant™, total yield 36.26 mcg ha, total marketable yield 35.05 mcg ha'. The
double and friple interactions increase the results in growth characteristics, chemical content, growth characteristics and yield.
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|
Introduction

Potato (Solanum tuberosum L.), belonging to the So-
lanaceae family, is the third food crop after wheat and rice.
It is also the most essential crop type because it contains
protein, starch, and vitamins. In Iraq, the area planted with
the potato crop is estimated at (39,000) hectares and a pro-
duction rate of (16,036) tons per hectare’.

They are adding organic matter to the activity of soil
biology, as these wastes are decomposed by mineralizing
the organic matter of the elements. Vegetables added to
Field soil are from the residues of crops, and organic ma-
terials can be added, which are secretions from leaves and
root secretions?.

Adding it with organic fertilizers increases the effective-
ness of biological fertilizers, which leads to increased crop
production clearly®.

Microorganisms that live in the soil play essential ro-
les due to their biological activity. They are important in the
energy flow and the cycle of nutrients, leading to an increa-
se in agricultural production; the most important groups of
organisms that live in the soil are fungi, bacteria, algae,
protozoa, and earthworms. The presence of organic and
bio-fertilizers and the increase of organic matter in the soil

increases the activity of microorganisms in the soil, and
bacteria that stimulate plant growth (PGPR) are essential
for many crops; the different types of PGPR eliminate many
plant diseases and facilitate plant growth either directly or
indirectly, as well as decomposition of organic matter*. (5)
found a significant increase in the growth parameters of
potato plants, such as the total yield, plant height and the
number of aerial stems, as well as an increase in the activity
of microorganisms in the soil (bacteria and fungi) when ad-
ding decomposed organic matter from the residues of cows,
sheep and horses by 40 tons h-'.

Pseudomonas bacteria are organisms that secrete
plant hormones that encourage plant growth; in addition to
cytokinin, they secrete an enzyme (Acc-deaminase) that
inhibits the presence of ethylene. Pseudomonas bacteria
have a role in increasing the efficiency of phosphorus pro-
cessing and the readiness of zinc and iron®.

Trichoderma uranium is one of the beneficial fungi that is
used in the field of biocontrol on a large scale. Experiments
in many countries have shown that the fungus Trichoderma
has a substantial effect in the agricultural area, significant-
ly increasing the availability of nutrients such as nitrogen,
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phosphorous and potassium through the secretion of some
enzymes and its high ability to decompose existing or added
organic matter to the soil, as well as its high ability to give the
plant host resistance against pathogens (7) and (8).

(9) When adding organic matter (sheep, poultry and
horse manure) in interaction with Biofertilizer (Azotobactre
chroococcum, Pseudomonas florecienis) the organic matter
contributed either alone or in combination with growth-sti-
mulating bacteria.

The macronutrients are among the factors that affect
the plant's yield because of their importance in forming the
vegetative and root systems and yield. Among the most im-
portant of these macronutrients are nitrogen, phosphorous
and potassium. These nutrients come from mineral fertilizers
added to the soil, as these mineral fertilizers are characte-
rized by their high prices. Especially when it is used more
than the need of crops, which sometimes causes some pro-
blems related to soil pollution. Therefore, there was a need
to apply a new technique that depends on adding bio-ferti-
lizers, which consist of microorganisms improved for plant
growth. These microorganisms are prevalent in the soil,
encouraging their isolation, diagnosis and development to
produce cheap biofertilizers compared to mineral fertilizers.
Decades ago, attention was drawn to reducing some of the
mineral fertilizers by adding biofertilizers to improve the
quality of food production and maintain ecological balan-
ce'’. (11) found in their study conducted to find out the effect
of the interaction between organic fertilization and mineral
fertilization fertilizer at four levels (0, 50%, 75%, 100%) of
the fertilizer recommendation approved in his study'? The
results of the spring season showed that the 100% treat-
ment gave the concentration of nitrogen and potassium in
the leaves, which amounted to 2.07% and 3.65%, respecti-
vely, compared to the comparison treatment, which gave a
concentration of 1.25% and 2.71%, respectively. The 100%
treatment was superior in the mean tuber weight, per plant
yield and total yield compared to the comparison treatment.
The study aimed to know the effect of organic, bio and mi-
neral fertilizers and their interaction on potato plants' yield
characteristics.

|
Materials and methods

This study was conducted during the spring season
2021, the spring bloom, in the AL-Falluja date palm research
station province fellow Horticulture board/Ministry of Agri-
culture. To study the effect of organic matter and Biofertili-
zer on Pseudomonas florecienis, Trichoderma uranium and
mineral fertilizer on vegetative growth characteristics and
chemical content Quotient recipes, a factorial experiment
RCBD was designed with three replicates. These samples
were taken to conduct some chemical and physical analy-
ses, the results of which are presented in Table (1).

Study factors

The first factor is organic fertilizer. Adding two levels of
fermented organic fertilizer: without adding organic fertilizer
C,, Add organic fertilizer (C,),

The second factor is comparison, denoted by the sym-
bol (B,), Adding the bacterial vaccine Pseudomonas (B,)
and the Trichoderma (B,). Addition of the bacterial vaccine
Pseudomonas and the addition of the fungal vaccine Tri-
choderma (B,).

The third factor: The following levels were added: Add

half of the fertilizer recommendation (M), Add 3/4 of the
quantity at a rate of 75% fertilizer recommendation (M,,),
Add the total amount of fertilizer (M. ).

The recommended fertilizer is 250 kg N.h-" and 50 kg
N.h"', and potassium is 400 kg, depending on the source.

Add the Bacterial vaccine after preparing the bacterial
vaccine from the bacteria Pseudomonas. The tubers were
contaminated with the liquid nutritional medium prepared in
advance, immersing the tubers in the nutrient medium for
half an hour to ensure cell adhesion to the tubers. Local iso-
lates of a vaccine from the Agricultural Research Service.
Ministry of Science and Technology'.

Sheep residues were added to the soil after obtaining
it from the place near the implementation site, searching
in a pit of dimensions (2 x 3 x 0.5) m. The organic waste
was taken out of the pit on September 20, 2021, and it was
spread on nylon to dry and then filled with bags until use,
and an amount of 10 tons/hectare was added. The organic
waste was added to make a longitudinal incision and mixed
with the soil, and then a longitudinal incision was made for
planting the tubers.

Qualities and components: The process of harvesting
the yield was carried out on 6/1/2021, and ten plants were
randomly selected from each experimental unit to calculate
the characteristics of the product as follows:

The number of tubers per plant (tuber plant'), avera-
ge tuber weight (gm tuber') , Average yield per plant (gm
plant?, Total yield (ton ha'), and Total marketable yield (ton
ha').

|
Results

Number and weight tuber(tuber. plant') (g. tuber)

The results mentioned in Table (2 and 3) showed that
the average number and weight of tubers increased due to
adding organic fertilizer, as treatment O, was superior by
giving it the highest rate of 7.91 tubers. Plant", 78.03 gm
tuber” sequentially, while the control treatment O, gave the
lowest rate of 7.25 tuber.plant, 67.42 gm tuber' sequentia-
lly, and we note significant differences due to the treatment
with bio-fertilizer, as treatment B, was unique in giving it the
highest rate of 9.11 tuber. Plant' 86.22, gm tuber?, then
treatment B, followed by a rate of 8.27 tuber.plant”, 77.83
gm tuber' in sequence, while treatment gave the lowest
rate of 5.67 tuber.plant, 57.61 gm tuber. The results of the
same Table also indicated significant differences due to the
treatment with mineral fertilizer, as the treatment M, ; gave
the highest rate of 8.10 tuber.plant”,76.88 gm.tuber” in se-
quence, Then it was followed with a significant difference
by treatment M, giving it an average of 7.49 tuber.plant”,
73.29 gm tuber in sequence, while treatment M_, gave the
lowest rate of 7.14tuber.plant™. 68.00gtuber’.sequentially,
the results of Table (3) indicated significant differences in
the average number and weight of tubers per plant as a
result of an interaction between organic and biological ferti-
lizers, as the treatment O2B3 gave the highest rate of 9.74
tubers. Plant' 91.44 gm tuber' sequentially, while treatment
O0BO gave the lowest rate of 5.44 gm tuber’, 54.89 gm
tuber' sequentially.

The results of Tables (2 and 2) also indicated that there
was a significant superiority in the rate of the number of
tubers as a result of the interaction of organic and mineral
fertilizers, where the treatment O1M100 gave the highest



Response of potatoes planted in Gypsifrious soil to organic, biological and mineral fertilization

Adjective measuring unit the value
The degree of reaction of the Soil pH 7.30
electrical conductivity EC Desimens M 42
Ready Nitrogen N 62.0
Ready phosphorous P mg. Kg! soil 16.2
Ready Potassium K 149.0
Organic matter gloom kg ! soil 1.2
Cation exchange capacity Centimol shipment. Kg! soil 36.18
Ca™ 20.95
Na™ 6.25
K" 1.6
Mg™ 10.75
CO7; Nil
HCO; 1.15
Cr 10.50
bulk density Mika Gum. M 1.10
microbial density cful0 g ' soil 221
Gypsum g. kg !soil 330
Clay g. kg ! soil 10
Sand g. kg 'soil 860
Silt g. kg *soil 130
Calcium carbonate g kg 44
Tissue class Lomay Sand

Table 1. Some chemical and physical properties of field soil before planting.

rate of the number and weight of tubers reached 8.39 tu-
bers. Plant’,82.50 gm tubers”, Whereas the treatment
O0M50 gave the lowest rate of 6.88 tubers. Plant'. 62.75
gm tuber' sequentially, as the results of Tables (2 and 3)
show the significant superiority of the average number and
weight of tubers per plant as a result of the interaction of
bio-fertilizer and mineral fertilizer as the treatment B3M100
gave the highest rate of 9.47 tubers Plant, 91.50 gm tuber’
sequentially, while treatment BOM50 gave the lowest rate
of 4.75 tuber.plant’. 48.00 gm tuber -' sequentially. Table
(2 and 3) showed the significant effects of the interaction of
the three study factors, as the treatment O1B3M 100 gave
the highest average number and weight of tubers, reaching
10.17 tuber.plant’,97.00 gm tuber' sequentially, while it
gave Treatment O0OBOM50, the lowest rate was 4.33 tuber.
Plant. 45.00 gm tuber -' sequentially.

Yield per plant (gm plant™)

It is noticed from the results of Table (4) that there are
significant differences due to adding organic fertilizer in the

yield of one plant, as the O, treatment gave the highest yield
per plant, reaching 634.9 gm plant™. In contrast, the com-
parison treatment gave the lowest rate of 502.2 gm plant.
As for the effect of adding bio-fertilizer, the results indica-
te the superiority of the B, treatment by giving the highest
plant yield of 796.0 gm plant™, compared to the yield of one
plant in the control treatment, which amounted to 328.3 gm
plant’. The treatment of the entire fertilizer recommendation
M.,,, achieved the highest plant yield of 634.9 gm plant™,
compared to the one plant in the control treatment M,
which amounted to 507.7 gm plant'. As for the effect of the
interaction between organic and biological fertilizers, the re-
sults show a significant difference, as the treatment O1B3
excelled by giving it the highest yield of 892.1 gm plant.
In comparison, the treatment O0B0 gave the lowest yield
of 298.1 gm plant” per plant. As for the bilateral interaction
between organic and mineral fertilizers, it had a significant
effect, as the results of Table (4) showed significant diffe-
rences.

As the treatment, O1M100 gave the highest avera-
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Organic matter (O ) Bio Fertilization (B) Mineral fertilizer (M) OxB
Mso Mys Mioo
Comparison (Oo) Bo 4.33 5.00 7.00 5.44
B1 7.50 6.80 7.20 717
B2 7.50 7.90 8.30 7.90
organic fertilizer (O1) Bs 8.17 8.50 8.77 8.48
Bo 5.17 6.00 6.50 5.89
B:1 6.90 7.30 7.90 7.37
B2 8.20 8.70 9.00 8.63
B3 9.37 9.70 10.17 9.74

Organic effect (O)

OxM Oo 6.88 7.05 7.82 7.25
O1 7.41 7.93 8.39 7.91

Dynamic effect (B)

MxB Bo 4.75 5.50 6.75 5.67

Bi 7.20 7.05 7.55 7.27

B2 7.85 8.30 8.65 8.27

B3 8.77 9.10 9.47 9.11

Mineral fertilizer effect (M) 7.14 7.49 8.10
LSD 5 %
OxBxM BxM OxM OxB M B (0}
0.79 0.56 0.40 0.46 0.28 0.32 0.23
Table 2. The effect of organic, bio and mineral fertilization on the number of tubers (tuber.plant™).
Organic matter(o) Bio Fertilization (B) Mineral fertilizer (M) BxO
Mg Mys Moo
Comparison (Oo) Bo 45.00 58.67 61.00 54.89
B, 60.00 64.33 63.00 62.44
B. 69.00 70.00 75.00 71.33
organic fertilizer (O1) B; 77.00 80.00 86.00 81.00
Bo 51.00 62.00 68.00 60.33
B 73.00 76.00 79.00 76.00
B2 82.00 85.00 86.00 84.33
Bs 87.00 90.33 97.00 91.44
Organic effect (O)
MxO 0o 62.75 68.25 71.25 67.42
Oy 73.25 78.33 82.50 78.03
Dynamic effect (B)
MxB Bo 48.00 60.33 64.50 57.61
B 66.50 70.17 71.00 69.22
B> 75.50 77.50 80.50 77.83
Bs 82.00 85.17 91.50 86.22
Mineral fertilizer effect (M) 68.00 73.29 76.88
LSD 5 %
MxBxO MxB MxO BxO M B o
5.87 4.15 2.94 3.39 2.08 2.40 1.70

Table 3. Effect of organic, bio and mineral fertilization on average tuber weight (gm tuber™).
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Organic matter(o) Bio Fertilization (B) Mineral fertilizer (M) BxO
Mso M5 Mioo
Comparison (Oo) Bo 176.7 291.0 426.7 298.1
B, 451.8 4373 4535 447.5
B 516.8 551.7 621.8 563.4
organic fertilizer (O1) B: 662.2 683.3 754.1 699.9
Bo 2633 3723 440.0 358.6
B, 503.4 554.9 623.0 560.4
B, 672.3 738.8 774.3 728.5
B3 814.8 875.6 985.8 892.1
Organic effect (O)
MxO Oo 451.9 490.8 564.0 502.2
(o]} 563.5 6354 705.8 634.9
Dynamic effect (B)
MxB Bo 220.0 331.7 4333 328.3
B, 477.6 496.1 5383 504.0
B, 594.6 645.2 698.1 646.0
Bs 738.5 779.4 870.0 796.0
Mineral fertilizer effect (M) 507.7 563.1 634.9
MxBxO MxB MxO BxO M B (o)
75.75 53.56 37.88 43.73 26.78 30.92 21.87

LSD 5%
Table 4. The effect of organic, bio and mineral fertilization on the rate of one yield (gm plant™).

ge yield per plant of 705.8 gm plant”, while the treatment
O0M50 gave the lowest rate of 451.9 gm plant™. The results
of Table (4) showed a significant effect on the rate of yield
per plant due to the interaction of biological and mineral fer-
tilizers, where treatment BAM100 gave the highest rate of
870.0 gm plant™. In comparison, treatment BOM50 gave the
lowest rate of 220.0 gm plant. As for the triple interaction,
the results of Table (4) indicate that there are significant di-
fferences, as treatment O1B3M100 gave the highest avera-
ge yield per plant, reaching 985.8 gm plant’, compared to
treatment DOBOM50, which gave the lowest rate of 176.7
gm plant™.

Total yield and marketable yield (mg .h"")

The effect of adding organic, biological and mineral
fertilizers on the total yield and marketable yield of potato
plants (mcg ha'), The organic fertilizer treatment was sig-
nificantly superior by achieving 36.91 mcg ha' and 35.53
mcg ha', respectively, compared to the control treatment
(Table 5 and 6). Through the results, the effect of biologi-
cal fertilization on potato plants' total yield and marketable
yield shows that treatment B, was significantly superior,
as it achieved the highest yield of 39.03 and 37.71 mcg.
Transaction B, ha™ sequentially followed them By giving it
a total and marketable yield of 37.25, 35.91 mg. ha' se-
quentially Compared to the comparison treatment that gave
the lowest rate of 26.31, 26.31 mcg. ha™' sequentially. The
results showed a significant effect of mineral fertilization, as
the M, , treatment was superior, which amounted to 36.26,
35.05 mcg.ha, and 35.05, respectively, compared to the
control treatment (M, ), which amounted to 31.44, 29.66
mcg.ha”, respectively. The results of the bilateral interaction

between bio and organic fertilizers showed the superiority
of (O, B,) treatment over all the dual interaction treatments,
as this treatment achieved a significant difference of (42).
(43) and 40.99 mcg.ha', respectively, compared to the con-
trol treatment (BOOO), which gave 23.67, 21.03 mcg. ha™
sequentially. The treatment O1M100 significantly outperfor-
med the other interaction treatments and gave the highest
rates of 38.87, 37.65 mcg. ha' sequentially, compared to
treatment OOM50, which gave the lowest average of 28.80
and 26.79 mcg. ha' sequentially.

From the same Table, it was found that the bilateral in-
teraction between bio-fertilizer and mineral fertilization had
positive results, as the treatment B3M100 outperformed
and achieved a value of 40.42, 39.15 mcg ha', respectively,
compared to the non-addition treatment BOM50, which gave
the lowest value of 20.00, 17.38 mcg. ha-1sequentially. The
triple interaction between the biological fertilizer and the or-
ganic and mineral fertilizer shows a clear significant diffe-
rence between the treatments, as the treatment B301M100
gave the highest total yield and marketable yield, which
amounted to 43.43, 42.37 mcg. ha™' sequentially, compared
to the no-addition treatment BOOOMS50 which gave 18.00,
14.80 mcg ha™ sequentially.

|
Discussion

The main reason for the increase in the characteristics
mentioned in Tables (3, 4, 5 and 6) may be due to the com-
ponents of the added organic fertilizer that contains many
nutrients, in addition to the fact that its components are de-
composed and thus stimulate the growth of the plant from
By providing the macro and micronutrients that the plant
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Organic matter(o) Bio Fertilization (B) Mineral fertilizer (M) BxO
Mso M-s Moo
Comparison (Og) Bo 18.00 25.00 28.00 23.67
B 30.00 32.00 33.00 31.67
B2 33.80 34.50 36.20 34.83
organic fertilizer (O1) B; 33.40 36.10 37.40 35.63
Bo 22.00 31.15 33.70 28.95
Bi 34.00 37.50 38.20 36.57
B2 39.00 39.87 40.15 39.67
Bs 41.30 42.57 43.43 42.43

Organic effect (0)

MxO Oo 28.80 31.90 33.65 3145
(07} 34.08 37.77 38.87 36.91
Dynamic effect (B)
MxB Bo 20.00 28.08 30.85 26.31
B, 32.00 34.75 35.60 34.12
B: 36.40 37.18 38.17 37.25
B; 37.35 39.33 40.42 39.03
Mineral fertilizer effect (M) 31.44 34.84 36.26
MxBxO MxB MxO BxO M B o
2.48 1.76 1.24 1.43 0.88 1.01 0.72
Table 5. The effect of adding organic, biological and mineral fertilizers on the total yield of potato plants (mcg ha™).
Organic matter(o) Bio Fertilization Mineral fertilizer (M) BxO
B) Msp M5 Moo
Comparison (Oo) Bo 14.80 21.38 26.90 21.03
B 28.30 30.27 31.90 30.16
B, 32.00 33.40 35.10 33.50
Organic fertilizer (O;) B; 32.04 35.30 3593 34.43
Bo 19.97 29.95 32.10 27.34
B 33.10 36.27 37.11 3549
B> 37.77 38.14 39.03 38.31
Bs 39.27 41.35 42.37 40.99
Organic effect (O)
MxO Qo 26.79 30.09 32.46 29.78
O, 32.52 36.43 37.65 35.53
Dynamic effect (B)
Mx=B Bo 17.38 25.66 29.50 2418
B 30.70 33.27 34.50 32.82
B> 34.88 35.77 37.07 3591
Bs 35.65 38.32 39.15 37.71
Mineral fertihizer effect (M) 29.66 33.26 35.05
LSD 5 %
MxBxO MxB MxO BxO M B 0]
2.78 1.97 1.39 1.61 0.98 1.14 0.80

Table 6. Effect of organic, bio and mineral fertilization on marketable yield (mcg ha™).
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needs to increase the yield characteristics of the potato
plant, and this was confirmed by (15) in her study on the
effect of organic fertilizer on the yield of potatoes, as this fer-
tilizer gave the highest values of growth indicators for potato
plants, which is positively reflected on the characteristics
of the crop. It may be attributed to the fact that bio-ferti-
lizers increase the concentration of some nutrients in the
soil, especially nitrogen and phosphorous, through multiple
mechanisms that increase the concentration of nitrogen and
phosphorous in the plant to increase with it carbohydrates
and protein in the tubers, thus reflecting on the value of the
total yield, Biofertilizer also has a significant impact on the
number of tubers and the total yield of potato plants through
its effect in providing the nutritional needs of the plant®. This
indicates the importance of biofertilizers (bacteria and fun-
gi) in stimulating the growth of roots through their secretion
of growth regulators that increase cell division and form a
good root system that helps the plant absorb nutrients to ca-
rry out its vital operations. This interference effect is Positive
in increasing the total yield of the plant; the organic fertilizer
improves the work of microorganisms, which improves the
growth and productivity of the plant'. The reason for the su-
periority of the fertilizer recommendation over the rest of the
mineral levels can be attributed to the role of mineral fertili-
zer in providing nutrients and organic fertilizer that improves
the physical properties as it helps the roots and increase the
absorption of elements and water, and that these two fac-
tors contribute to the formation of a good root system that
is reflected in the number of tubers Which in turn affects the
total yield of the plant. The availability of the plant's need for
nutrients is positively reflected in the manufacturing proces-
ses of energy compounds that take place in the plant to be
stored in the tubers to increase the tuber weight and then
the total yield of the plant'’.

|
Conclusions

This may be attributed to the high response of the po-
tato plant to the mineral fertilization for the readiness of the
elements in the soil solution, which improves the vegetative
growth characteristics of the potato plant to reflect on the to-
tal yield of the potato plant, and these results are consistent
with what was mentioned by (18). On the importance of the
role of mineral fertilizer for plants to carry out its vital acti-
vities, the most important of which is photosynthesis, which
reflects positively on the total yield of the plant The reason
for this may be due to the activity of microorganisms, which
increased by increasing the availability of the elements pre-
sent in the soil and added as mineral fertilizers to result in
this activity dissolving the nutrients in the soil and preparing
them for the plant to carry out its vital operations, which is
reflected in the yield of one plant and then the yield of the
total plant, and this is consistent with (19). Which confirmed
that the reason for the increase in the number of tubers and
the total yield of the potato plant is due to the role of the
active microbiology in the rhizosphere, which increases the
readiness of the unready nutrients as well as the mineral
fertilizer added to increase the total yield of the plant.
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