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Abstract
A field experiment was conducted to study the effect of adding organic fertilizer to the soil and spraying with garlic extract, whey and bio
fertilizer of bread yeast in availability of NPK in soil and plant, growth and yield of tomato (Nora) in Silty loam texture soil in one of the
agricultural engineering sciences collage, University of Baghdad during the spring season 2016. A randomized complete block design
RCBD was used with three replicates. Organic fertilizer (sheep manure) was added to the soil before planting at three levels (0, 15, 30)
Mg.ha-1. Extract of garlic was sprayed at 5 ml.L-1 water, with whey at 20 ml.L-1 water. Bio Fertilizer of bread yeast (Saccharomyces
cerevisiae) was sprayed at 5 g.L-1 water on plants. Results showed significant effect of adding of organic fertilizer to the soil and spraying
with extract of garlic, whey and bio fertilizer of bread yeast and their interactions, the highest nutrient concentration of nitrogen, phosphorus
and potassium in leaves was at 30 Mg.ha-1 of organic fertilizers and spraying with bio fertilizer of bread yeast at 5 g.L-1 on plants reached
(3.4, 0.51, 3.3) %, respectively. And highest dry weight of the plant reached 177 g.plant-1, However, the highest chlorophyll content in the
plant reached 68 SPAD, and the highest number of fruits per plant reached 37 fruit.plant-1 and highest fruit weight reached 84 g.fruit-1 and
highest plant yield reached 2.952 kg.plant-1 with an increase of 165.22 % compared to control treatment.
Keyword: Organic Fertilizer; Garlic; Whey; Bio Fertilizer; Bread yeast; Tomato.

Introduction
Basal calcareous soils suffer from multiple problems,
especially the soil of dry and semi-arid areas and the lack of
rainfall, which increases salinization and high pH values in
these soils, especially soils that suffer from lack of organic
matter, So research accelerated to find solutions to such soils.
The addition of organic fertilizers is essential for plant
growth and for increasing agricultural production, but high,
unexamined and frequent additives have poor consequences
and can cause many problems for soil and the environment
(Hassanein and Kandil, 2004).
Organic fertilizers of various kinds are used as a
complement to mineral fertilizers, because they are a practice
that reduces the excessive use of mineral fertilizers costly for
production (Victor et al., 2013). Researchers are interested in
the study of organic materials in terms of decomposition and
usefulness of soil and plant and the application of practical
use in agricultural programs and plans, especially that the
maximum yield of the crop can be easily achieved only when
the availability of good content of this substance in the soil,
The beginning of the twenty-first century witnessed rapid
development at various levels, including the laws and
determinants of organic agriculture, and a number of
countries in the world carried out extensive studies in which
valuable efforts were made to improve the systems of organic
agriculture.
Dodson et al., 2002 and Hao et al., 2008 explained that
the addition of organic residues to the soil increases the
organic matter and increases the number of microorganisms
and their activity, as well as working to add nutrients to the
soil continuously, which rebalances the nutrients. Mahmoud
et al., 2019 found that the addition of organic fertilizer to the
soil increased the concentration of nitrogen, phosphorus and
potassium in cauliflower leaves.
Most recent studies and researches in the field of plant
nutrition indicate that spraying nutrients on the vegetative is

an effective way to process the nutrients of the plant by
absorbing directly by the plant tissue and reduce the use of
mineral fertilizers because of its negative effects on the
environment and the plant and resort to natural extracts,
which usually They are non-polluting and inexpensive to the
environment (Ibriham et al., 2009; Ahmed, 2006 and
Aldilaimi et al., 2011).
Garlic is characterized by a high content of amino acids,
which contain sulfur such as Methionime and Cysteine and
contains vitamins, hormones and disinfectants that are
concentrated in lobes such as Allicin, which falls within the
therapeutic substances. Allicin is an active ingredient in
garlic that is released as a result of the decomposition of
Alliin by the enzyme Alliinase when crushing the garlic
clove during extraction (Krest and Keusgen, 1999). Whey is
the by-product of cheese making and is one of the most
important nutrients in leaf fertilization because it contains
water, whey proteins, lactose sugar, fat, nutrients and a few
vitamins (Aati and Fadel, 2007).
Bread yeast is an enormous store of important nutrients
(calcium, magnesium, iron, nitrogen, phosphorus, potassium,
sulfur, sodium, zinc and silicon), amino acids, proteins, and
plant hormones such as gibberellins, cytokines and oxins, and
has the ability to produce a range of enzymes that have The
ability to convert monosaccharides into alcohols and CO2,
which are used by plants in photosynthesis (Musallat et al.,
2012). Bread yeast plays an important role in increasing
vegetative and fruit growth as well as accelerating
carbohydrate accumulation and in promoting cell division
and elongation, protein synthesis, nucleic acids and
chlorophyll industry (Khedr et al., 2000; Heikal, 2005; ELDesouky et al., 2007).
Tomato (Lycopersicon esculentum Mill) is one of the
important vegetable crops in the world nutritionally because
its fruit contains many minerals, carbohydrates, proteins, fats
and vitamins. Each 100 grams of fruit contains 93.1 g water,
0.7 g protein, 0.2 g fat, 3.1 g carbohydrate, 17 mg vitamin C
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and Many minerals, such as iron, phosphorus and
magnesium, also contain antioxidants, especially lycopene,
which reduce the damage to body tissues from chemicals that
act on the risk of chronic and cancerous diseases (Gerster,
1997; Wongsa-Ngasir, 2004).
Due to the lack of studies in Iraq on tomoto feeding
using whey, garlic extract and bread yeast under open
cultivation conditions, this study was conducted with the aim
of studying the effect of adding organic fertilizer to the soil
and spraying with garlic extract, whey and bio fertilizer of
bread yeast in availability of NPK in soil and plant, growth
and yield of tomato.
Materials and Methods
A field experiment was carried out in one of the fields
of agricultural engineering sciences collage-University of
Baghdad during the spring season 2016-2017 to study the
effect of adding organic fertilizer to the soil and spraying
with garlic extract, whey and bio fertilizer of bread yeast in
availability of NPK in soil and plant, growth and yield of
tomato in silty loam texture soil, a randomized complete
block design RCBD was used with three replicates, Soil
samples were taken from the surface layer of soil 0-30 cm
from different locations of the field to measuring physical,
chemical and fertility properties before transplantation (Table
1).

Field was divided into three blocks, each block was
divided to 12 experimented plots, The experimental unit area
was 15.75 m2 (length is 2.4 m and a width is 5.25 m),
Tomato seedlings were planted at 10/3/2016 on one side of
the row and planted with the spacing of 40 cm with 15 plants
per experimental unit.
Organic fertilizer (sheep manure) was added to the soil
before planting at three levels (0, 15, 30) Mg.ha-1. Nitrogen
was added at 200 kg N.ha-1 using urea fertilizer (46% N) in
three batches after 20, 40 and 60 days of seedling planting.
Phosphorus was added at 80 kg P.ha-1 using superphosphate
fertilizer (21% P) in two batches and potassium was added at
150 kg K.ha-1 using potassium sulfate fertilizer (41.5% K)
and in two batches. Garlic extract was prepared from peeled
garlic cloves weighing 250 g and mixed with 250 ml of
distilled water and mixed with an electric mixer for three
minutes and filtered using a multi-layer cloth and sprayed at
5 ml.L-1 water. Whey was obtained from the dairy laboratory
of the agricultural engineering sciences / University of
Baghdad and sprayed at 20 ml.L-1 water (Table 2). Bread
yeast (Saccharomyces cerevisiae) was prepared by dissolving
the dry yeast (Bakmaya) in 1 liter of warm water plus the
same weight of sugar 1: 1 and left for 12 hours, Its properties
are shown in (Table 3) (Mahmoned, 2001) and sprayed at 5
g.L-1.

Table 1 : Chemical, Physical and fertility properties of the study soil
EC
Textural
CEC
pH
O.M
(1:1)
class
c mol.c.kg-1 Soil
(1:1)
g.kg-1 Soil
-1
ds.m
Silty Loam

2.8

7.67

12.3

Available mg.Kg-1 Soil

Carbonate
minerals
gm.Kg-1

16.1

182.52

N

P

K

25

11

180

Table 2 : Characteristics of whey
N
%

P
PPM

K
PPM

Ca
PPM

Mg
PPM

Mn
PPM

Lactose
%

Lactic
acid %

Protein
%

Ash
%

Dry
Matter
%

pH

Fat
%

0.17

50.00

1261.31

385.73

105.69

0.01

4.88

0.18

1.09

0.56

7.19

6.34

0.55

Table 3 : Characteristics of bread yeast
Vitamins
Mg 100 g-1 Dry weight
39.88
Nicotinic
19.56
Panthothenic acid
9.23
Paminobenzioc acid
4.36
Folic acid
2.09
Pyridoxine
Carbohydrates
Mg 100g-1 Dry weight
23.2
Carbo.
13.33
Glucose

Bread Yeast
Vitamins
Amino acid
Mg 100 g-1 Dry weight
Mg 100 g-1 Dry weight
2.23 Vit.B1
0.45 Tryptophan
1.33 Vit.B2
2.19 Valine
1.25 Vit.B6
2.00 Glutamic
0.15 Vit.B12
1.59 Serine
2.71 Thiamin
1.33 Aspartic

Amino acid
Mg 100 g-1 Dry weight
1.99 Arginine
2.31 Histamine
2.31 Isoleucine
3.09 Leucine
2.95 Lysine

4.96

Riboflavin

0.23

Cysteine

0.72

Methionine

0.26
0.09

Inositol
Biotin

1.53
1.49

Proline
Tyrosine

2.01
2.09

Phenylalanine
Threonine

Results and Discussion
Available NPK in soil
Results of table 4, 5 and 6 showed an increase in
available NPK in soil by increasing the level of organic
fertilizer in soil. The highest available NPK was ready in soil
when adding 30 Mg.ha-1 of organic fertilizer at (32.50, 15.00,

196.50) PPM respectively compared to control treatment
which gave the lowest available NPK in soil at (22.25, 10.50
and 176.70) PPM respectively with an increase of 46.06%,
42.85 % and 11.20% respectively, the increase in ready
available nitrogen in the soil may be due to the organic
fertilizer content of total nitrogen, in addition, organic
fertilizer increases the activity of microorganisms in the soil,

Yousif A. Mahmood et al.

which works to increase decomposition in addition to the
production of organic acids and amino acids in the soil,
which increases the readiness of nitrogen in the soil in
addition to its role in nutrient chelation and processing of the
plant and the results are consistent with (Hao et al., 2008 and
Meida et al., 2017).
The increase in the concentration of ready phosphorus
in the soil is due to the organic matter content of phosphorus,
and the decomposition of organic matter by mineralization
process produces carbon dioxide which when dissolved in
water produces carbonic acid, which contributes to the
solubility of phosphate compounds in the soil as well as the
role of organic fertilizers in The ions, such as calcium and
magnesium, chelate, blocking the adsorption of phosphorus,
In addition, there are many organic acids such as folic acid,
humic and oxalic, which increase the release of phosphorus
as a result of preserving the degree of soil reaction and
dissolving some of the compounds deposited in the soil and
release phosphorus from them and the results are consistent
with (Nasser and Ahmed, 2015).
The increase in the concentration of ready potassium in
the soil is attributed to the role of organic acids resulting
from the decomposition of organic fertilizers in the release of
potassium from soil minerals by replacing the H+ ion
resulting from the dissolution of these organic acids in
addition to the fact that the organic material is a good storage
of potassium.
As for the spraying of organic extracts on tomato plant,
the treatment spraying with whey achieved the highest
concentration of NPK in soil (29.66, 13.66 and 190.66) PPM
respectively compared to the treatment of spraying bread
yeast at a concentration of 5 g.L-1 water, which gave the
lowest concentration of NPK In soils (28.00, 12.30, 185.00)
PPM respectively with an increase of 5.92 %, 11.05 % and
3.05 % respectively, This is due to the fact that good
nutrition with NPK led to good vegetative and island growth
which leads to increased absorption efficiency by the plant
fewer residues of nutrients ready in the soil.
The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment (addition of 30 Mg.ha-1 organic fertilizer +
spraying with whey) achieved the highest concentration of
NPK in the soil was (34, 16, 200) PPM respectively
compared to treatment (Spraying bread yeast at a
concentration of 5 g.L-1 water) which gave the lowest
concentration of NPK in the soil was (21, 10, 170) PPM
respectively with an increase of 61.90 %, 60.00 % and 17.64
% respectively.
Table 4 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on availability of Nitrogen in Soil PPM.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

0
21
30
33
28.00

Extract
Garlic
Bread
Whey
Extract
yeast
24
22
22
32
33
31
31
34
32
29.00
29.66
28.33
O
F
2.00
3.00

Mean
22.25
31.50
32.50
O×F
4.00
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Table 5 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on availability of phosphorus in Soil PPM.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D

Extract
Garlic
Bread Mean
0
Whey
Extract
yeast
10
10
11
11
10.50
13
13
14
12
13.00
15
15
16
14
15.00
12.60
12.66
13.66
12.30
O
F
O×F
1.00
2.00
3.00
(0.05)
Table 6 : Effect of adding organic fertilizer to the soil
and spraying with garlic extract, whey and bio fertilizer of
bread yeast on availability of Potassium in Soil PPM
Organic
Extract
Fertilizer
Garlic
Bread
0
Whey
Mg.ha-1
Extract
yeast
0
180
170
177
180
15
190
190
195
185
30
200
196
200
190
190.00 185.33 190.66 185.00
Mean
L.S.D
O
F
4.00
5.00
(0.05)

Mean
176.70
190.00
196.50
O×F
7.00

NPK in leaves %
The results of Table 7, 8 and 9 showed an increase in
the concentration of NPK nutrients in the plant by increasing
the level of organic matter in soil, the highest concentration
of NPK in the plant at the addition of 30 Mg.ha-1 of organic
fertilizer was (3.12, 0.44 and 3.10) % respectively compared
to the control treatment (without addition of organic
fertilizer) which gave the lowest concentration of NPK
elements (2.52, 0.31, 2.45) % respectively with an increase of
23.80%, 41.93% and 26.53% respectively, The increase in
nitrogen concentration in the leaves may be attributed to the
fact that organic additives changed the percentage of organic
matter in the soil, which improved its properties through the
release of nitrogen when decomposed and oxidized organic
fertilizer by microorganism, which led to increased soil
readiness (Table 4). Its absorption by the plant is consistent
with the results (Appireddy et al., 2008, al-Amiri and
Matloub, 2012).
The increase in phosphorus concentration in the leaves
may be attributed to the high phosphorus content in these
residues which decompose in the soil. Soil reactivity leads to
the dissolution of some phosphorus-containing compounds
and increases their readiness in soil solution and absorption
by the plant (Havlin et al., 2014; Taj-al Deen et al., 2014;
Nasir and Ahmad, 2015; Ahmad, 2016).
The increase in the potassium concentration in the
leaves may be due to the high content of potassium found in
the organic fertilizer. To the soil solution and increased
readiness of potassium in the soil (Table 6) and therefore
absorbed by the plant (Havlin et al., 2014 and Jasim et al.,
2014).
The results of the same tables also indicate a significant
increase in the concentration of NPK in the leaves, the
treatment of spraying with bread yeast achieved the highest
concentration of NPK in leaves was (3.06, 0.40 and 3.00),
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respectively compared to the treatment (water spraying) with
an increased 19.53%, 21.21% and 21.95% respectively, this
is due to the fact that the yeast positively affected the
increase of photosynthesis process through its effect on the
leaves content of chlorophyll and dry matter. Enzymes,
production of certain plant hormones, improved nutrient
absorption, conversion of phosphorus from insoluble to
dissolved form and increased readiness for absorption by
plants , It may also be due to the yeast containing some of the
major nutrients such as nitrogen, phosphorus and potassium,
which leads to the increase of these elements in the leaves
(Mustafa, 2003; Abbas, 2013).
Table 7 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on availability of Nitrogen in leaves %.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

Extract
Garlic
Bread
0
Whey
Extract
yeast
2.3
2.5
2.6
2.7
2.6
2.9
2.7
3.1
2.8
3.2
3.1
3.4
2.56
2.86
2.80
3.06
O
F
0.1
0.2

Mean
2.52
2.82
3.12

(0.05)

0
0.27
0.34
0.40
0.33

Extract
Garlic
Bread
Whey
Extract
yeast
0.32
0.31
0.37
0.36
0.35
0.34
0.42
0.44
0.51
0.36
0.36
0.40
O
F
0.01
0.02

0.31
0.34
0.44
O×F
0.03

Table 10 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on dry weight of plant g.plant-1

Mean

Table 9 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on availability of Potassium in leaves %.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

Extract
Garlic
Bread
0
Whey
Extract
yeast
2.2
2.4
2.5
2.7
2.4
2.7
2.6
3.0
2.8
3.2
3.1
3.3
2.46
2.76
2.73
3.00
O
F
0.1
0.2

The results of Table 10 show that the organic
fertilization and spraying of extracts and their interactions
had a significant effect on the yield indicators, where the
treatment of the addition of organic fertilizer 30 Mg.ha-1
achieved the highest dry weight of the plant was 170.50
g.plant-1 compared to the control treatment (without the
addition of organic fertilizer) which gave the lowest weight
Dry plant reached 143.25 g.plant-1 with an increase of 19.02
%. This may be due to the role of organic fertilizer in
improving the physical and chemical properties of soil,
increasing the proportion of organic matter in the soil and
increasing the activity of microorganisms in it, which
increases the readiness of nutrients in the soil (Ghosh et al.,
2004), These elements increase the vegetative growth
characteristics of the plant by increasing the formation of
proteins, nucleic acids and protoplasmic structure through the
formation of DNA and RNA necessary for cell division, as
well as its role in carbonation and respiration and the
provision of energy necessary for the formation of new cells
thus increasing growth Plant (Taiz and Zeiger, 2006, Nasser
and Ahmed, 2015 and Mahmoud et al., 2019).
The same table also indicates a significant increase in
dry weight of the plant as a result of spraying with extracts,
the treatment of bread yeast achieved the highest dry weight
of the plant reached 161.33 g.plant-1 compared to the control
treatment with an increase of 7.08% due to the role of
cytokines in yeast extracts to stimulate cell division and
increase the size and activation of nutrients and aggregation
in the treated parts, they contain many nutrients necessary for
growth, sugars, proteins and amino acids that increase the
rate of growth and thus increase the efficiency of food
processing and net carbon representation which is reflected
by increasing the dry weight of the plant (Muslet, 2012, Ani
and AL-Obeidi, 2017).

O×F
0.3

Table 8 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on availability of phosphorus in leaves %.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D

Dry weight of plant:

Mean
2.45
2.67
3.10
O×F
0.3

The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts
interaction treatment (addition of 30 Mg.ha-1 organic
fertilizer + spraying with bread yeast at a concentration of 5
g.L-1 water) achieved the highest concentration of NPK in the
leaves (3.4, 0.51, 3.3) %, respectively compared to the
treatment (addition of 30 tons Mg.ha-1 organic fertilizer +
water spray only which gave the lowest concentration of
NPK in the leaves was (2.3, 2.27, 2.2) % respectively with an
increase of 47.82 %, 88.88% and 50.00 % respectively.

Organic
Extract
Fertilizer
Garlic
Bread
0
Whey
Mg.ha-1
yeast
Extract
0
136
146
142
149
15
150
157
153
158
30
166
171
168
177
150.66 158.00 154.33 161.33
Mean
L.S.D
O
F
3.00
4.00
(0.05)

Mean
143.25
154.50
170.50
O×F
6.00

The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment of interaction (addition of 30 Mg.ha-1 organic
fertilizer + spray yeast bread at a concentration of 5 g.L-1
water) achieved the highest dry weight of tomato plant
reached 177 g.plant-1 compared to the comparison treatment
(without adding organic fertilizer + spraying with water),
which gave the lowest dry weight of the plant amounted to
136 g. plant-1 with an increase of 30.14%.
Chlorophyll content SPAD:
The results of Table 11 showed that organic fertilization
and spraying of extracts and their interactions had a
significant effect on the outcome indicators, the treatment of
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the addition of organic fertilizer 30 Mg.ha-1 achieved the
highest chlorophyll content in the plant was 64.50 SPAD
compared to the control treatment without the addition of
organic fertilizer, which gave the lowest chlorophyll content
of 52.00 SPAD with an increase of 24.03 %, the reason may
be due to the role of organic matter in the abundance and
readiness of many nutrients and absorption by the plant,
especially nitrogen and magnesium, which have an effect in
the center of the chlorophyll molecule, which leads to an
increase in the rate of photosynthesis, which is reflected in
the increase of the total root and vegetative shows its effect
by increasing the leaf area through building Proteins are
important in increasing cell division speed and breadth and
increasing plant chlorophyll content (Altomar et al., 1999).

treatment without the addition of organic fertilizer with an
increase of 41.48%, the reason may be due to the importance
of organic matter in decomposition to humus, which is
essential in the cycle of carbon and nitrogen, sulfur,
phosphorus and most of the mineral ions important for plant
growth (Ali and Salem, 2012) in addition to the contribution
of nutrients found in these fertilizers to increase the leaf
content of chlorophyll and increase The activity of the plant
and the organization of vital activities and increase the size of
the vegetative total by increasing the number of leaves,
which is reflected on the increase of the number of flowers
and improve the proportion of the contract and the lack of
rainfall and thus increase the number of fruits in the plant
(Saud, 2013, Shammari, 2018).

As for the spraying of organic extracts on tomato plant,
the spray treatment with bread yeast achieved the highest
chlorophyll content in the plant reached 62.33 SPAD
compared to the control treatment with an increase of 17.60
% due to its content of amino acids and some nutrients such
as nitrogen, zinc, iron, magnesium and copper which play an
important role. In addition, yeast is a natural source of
cytokines that play a major role in cell division, regeneration
and increase in size. It also controls branching, root
formation and maturation of chloroplasts green (Ezz El-Din
et al., 2010), Amino acids account for 7.5% of the
components involved in the synthesis of many
photosynthesis enzymes (El-Sayed, 2002), Or, the reason for
the activation of vegetative growth is due to the effect of
yeast extracts by giving the signal of nutrient transformation
to the production of growth regulators and suppressing the
role of pathogenic organisms, which results in the increase
and accumulation of processed products and its effect on the
increase of chlorophyll content in the plant (Eid, 2003; ALShammary et al., 2017).

As for the spraying of organic extracts on tomato plant,
the treatment of bread yeast achieved the highest number of
fruits of the plant amounted to 32.00 fruit. Plant-1 compared
to the control treatment with an increase of 28% due to the
content of yeast extract of amino acids and its role in
activating enzymes and increase the number of flowers
Pollination and fertilization leading to an increase in the
number of fruits.

Table 11 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on chlorophyll content.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D

0
45
53
61
53.00

(0.05)

Extract
Garlic
Bread
Whey
Extract
yeast
54
52
57
58
56
62
66
63
68
59.33
57.00
62.33
O
F
2.00
3.00

Mean
52.00
57.25
64.50

As for the interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment of interaction (addition of 30 Mg.ha-1 organic
fertilizer + spraying yeast bread at a concentration of 5 g.L-1
water) achieved the highest number of fruits of tomato plant
amounted to 37 fruit, compared to the control treatment
(without the addition of organic fertilizer + spray only with
water), which gave the lowest number of fruits amounted to
21 fruits.plant-1 with an increase of 76.19%.
Table 12 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on number of fruits.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

O×F
5.00

The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment of interaction (addition of 30 Mg.ha-1 organic
fertilizer + spraying with bread yeast at a concentration of 5
g.L-1 water) achieved the highest chlorophyll content in the
plant was 68.00 SPAD compared to the control treatment
(without adding organic fertilizer + spraying with water)
which gave The lowest chlorophyll content in the plant was
45.00 SPAD with an increase of 51.11%.
Number of Fruits:
The results of Table 12 showed significant differences
in the number of fruits per plant by increasing the level of
organic fertilizer application, the level of addition of 30
Mg.ha-1 achieved the highest number of fruits of the plant
amounted to 33.25 fruit.Plant-1 compared to the control

0
21
24
30
25.00

Extract
Garlic
Bread
Whey
Extract
yeast
24
23
26
30
28
33
34
32
37
29.33
27.66
32.00
O
F
1.00
2.00

Mean
23.50
28.75
33.25
O×F
3.00

Fruit Weight
The results of Table 13 show significant differences in
fruit weight by increasing the level of organic fertilizer
application, the level of addition of 30 Mg.ha-1 achieved the
highest level of fruit yield was 77.50 g.fruit-1 compared to the
control treatment without adding organic fertilizer with an
increased 35.96%, this may be due to the fact that organic
fertilizers provided good conditions for plant growth and
water absorption and nutrients as they Improved soil
qualities, increased fertility, increased nutrient readiness and
absorption by plants and improved vegetative growth, which
was reflected in the increase in the carbonation process and
the accumulation of the products (carbohydrates and
proteins) in the plant (Mohammadi, 2009, Hussein and
Jamal, 2017).
As for the spraying of organic extracts on tomato plant,
spray treatment with bread yeast achieved the highest fruit
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amounting to 74.00 g.fruit-1 compared to the control
treatment and by an increase of 15.62%, this is due to the
increased efficiency of transport and storage from leaves to
fruits and the role of P, K and Mg in increasing the efficiency
of photosynthesis process and increase the transfer of
nutrients from leaves to fruits, which leads to increase the
average weight of the fruit.
Table 13 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on fruit weight.
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

0
53
66
73
64.00

Extract
Garlic
Bread
Whey
yeast
Extract
58
56
61
70
68
77
77
76
84
68.33
66.66
74.00
O
F
4.00
3.00

Mean
57.00
70.25
77.50
O×F
6.00

The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment of interaction (addition of 30 Mg.ha-1 organic
fertilizer + spraying yeast bread at a concentration of 5 g.L-1
water) achieved the highest fruit weight of 84 g.fruit-1
compared to the control treatment (without the addition of
organic fertilizer + spray only with water) Which gave the
lowest weight of the fruit amounted to 53 g.fruit-1, an
increase of 39.62%.
Plant yield
The results of Table 14 showed significant differences
in the yield of the plant by increasing the level of organic
fertilizer application, the level of addition of 30 Mg.ha-1
achieved the highest plant yield was 2.533 kg.plant-1
compared to the control treatment (without adding organic
fertilizer), which gave the lowest plant yield of 1.344
kg.plant-1 with an increase of 88.46%, this is due to the
contribution of nutrients found in organic fertilizers,
especially nitrogen, phosphorus and potassium, which have a
key role in increasing plant activity and organizing vital
activities. The number of fruits and then increase the yield
per plant, In addition, it improved the chemical and physical
properties of the soil (Al-Shaibani, 2005, Saud, 2013 and AlShammari, 2018).
As for the spraying of organic extracts on tomato, the
treatment of sprinkling with bread yeast achieved the highest
plant yield of 2.359 gm.plant-1 plant compared to the control
treatment with an increase of 43.92 %, this is due to the role
of yeast as a leaf fertilizer and its effect in increasing carbon
dioxide, which is reflected in the improvement of net
photosynthesis as well as its content of amino acids, which
are the basis of building protein in the cell and thus increase
the plant ration (Heikal, 2005).
The interaction between the addition of organic
fertilizer to the soil and spraying with organic extracts, the
treatment (addition of 30 Mg.ha-1 organic fertilizer +
spraying with bread yeast at a concentration of 5 g.L-1 water)
achieved the highest yield of 2.952 kg Which gave the lowest
plant yield of 1.113 kg. Plant-1 with an increase of 165.22%.

Table 14 : Effect of adding organic fertilizer to the soil and
spraying with garlic extract, whey and bio fertilizer of bread
yeast on Plant yield
Organic
Fertilizer
Mg.ha-1
0
15
30
Mean
L.S.D
(0.05)

0
1.113
1.584
2.220
1.639

Extract
Garlic
Bread
Whey
Extract
yeast
1.392
1.288
1.586
2.100
1.904
2.541
2.618
2.342
2.952
2.036
1.844
2.359
O
F
0.37
0.25

Mean
1.344
2.032
2.533
O×F
0.63

Conclusions
The results of this study showed that the addition of
organic fertilizer to the soil and spraying garlic extract, whey
and bread yeast in tomato has increased the concentration of
nitrogen, phosphorus and potassium in the soil and leaves as
well as significant increase in the dry weight of the plant,
chlorophyll content, number of fruits, fruits weight and plant
yield, this is due to the fact that the organic additives changed
the proportion of organic matter in the soil, which improved
their qualities through the release of nutrients when
decomposed and oxidized organic fertilizer by
microorganism revitalization, which led to increased
readiness in the soil and thus increased absorption Pour it by
the plant.
Bread yeast spray has excelled in many growth traits,
due to its cytokines and its role in stimulating cell division
and increasing the size and activation of nutrients and
aggregation in the vegetative parts as well as many nutrients
necessary for growth such as sugars, proteins and amino
acids that increase the rate of growth and thus increase
Efficiency of food processing and net carbon representation
which is reflected by increasing dry weight of the plant.
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