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Abstract 

 
A field experiment was conducted to study the effect of the spraying with amino acids and fertilization of humic acid  and its 

effect on some vegetative and quality traits of cultivated  Cabbage (Brassica oleracea var. capitate) in plastic  bags for the 2016-

2017 season at the college of Agriculture, Sumer University. The experiment was conducted according  to Randomized Complete 

Blocks Design (R.C.B.D), with three replicates, nine experimental units per replicate, The experiment included studying the 

effect of two factors, the first factors: Fertilizing the seedlings with three concentrations of humic acid (0, 1.5, 3 ml.L-1), The 

second factor included the spraying with three concentrations of amino acid (0, 2, 4 ml.L-1).The results showed the excelling  the 

spraying treatment with  amino acids (A2) by giving them the highest stem diameter, the number of leaves, leaf area, the highest 

percentage of N, P and K in the leaves, and the highest weight and diameter of the flower disk, compared with the control 

treatment (A0).the spraying treatment with humic acid  (H2)  was significantly excelled by giving them the highest stem diameter, 

the number of leaves, leaf area, highest relative content of chlorophyll in leaves ,the highest percentage of N, P and K in the 

leaves, and the highest weight and diameter of the flower disk, compared with the control treatment (H0) 

Keywords: Cabbage, Amino acid, Humic acid, leaf area. 

 

Introduction 

Cabbage (Brassica oleraceavar capitata L.) is one 

of the most important winter leafy vegetables in Iraq 

belonging to the Cruciferae family. This family includes 

about 300 genus and 3000 species of plants that are 

naturally spread in all over the world. The Eastern 

Mediterranean Sea is an indigenous country, are grown 

to  cultivating to obtain  heads that its resulting of leaf 

curl around the lateral bud and The leaves used  fresh or 

in the manufacture of pickles or in cooking (Al-

Mustalem et al., 1989; Jabbar et al., 2013) It is 

characterized by high nutritional value for containing 

vitamin C , vitamin A and carbohydrate as well as some 

nutrients such as phosphorus, potassium, magnesium 

and It is a good solvent for fat in the body and also 

lowers blood cholesterol as well as being few calories 

and proteins, as well as enzymes and the activated 

material of metabolism. It also contains high levels of 

vitamin C and vitamin A and carbohydrates, as well as 

some nutrients such as phosphorus, potassium, 

magnesium and iron. It is also characterized by its 

medicinal benefits because it contains Sulforaphane and 

Indole compounds that have an effective role in the 

prevention of cancer, Diabetes mellitus and heart 

disease (Kirsh et al., 2007; Zhao et al., 2007 and Boras 

et al., 2011). The availability of nutrients element for 

plant  is an important factor in plant growth Therefore, 

the researchers turned to find new methods and methods 

for their adoption in suppling the plant with the 

necessary nutrients and to achieve qualitative and 

quantitative improvement in the growth of the yield. 

(Kathiroson, 2000; Wittwer and Lansing, 2005). As well 

as the great interest in organic products and to ensure 

the quality of the food product and obtaining a healthy 

crop free of pollution and reducing the negative impact 

on the environment contributed to increasing the use of 

organic fertilizers by spraying them on the plant or 

added to the soil to feed the plant and ensure crop 

sustainability (Halvin, 2005, 2010). Including the used 

of amino acids spraying on the plant, which has a 

significant role in stimulating the processes of  the 

physiology and biochemical as they contribute these 

acids in the construction of proteins and the 

manufacture of carbohydrates and stimulate the process 

of photosynthesis and increases the resistance of plants 

to environmental stresses (El-Sherbeny et al., 2007; 

Singh, 1999). The study also included the addition of 

humic acid to the soil because of its important role in 

increasing the growth of the plant through the readiness 

and absorption of nutrients and increase its ability to 

represent carbon (Hopkins, Stark, 2003, Suganya and 

Sivasamy, 2006). Therefore, the research aims to study 

the extent of the cultivating of the crop in the plastic 
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bags, to study the Cabbage response  when using 

organic fertilizers at different levels according to 

scientific bases and testing its effect on the growth and 

quality of the Cabbage under the local conditions for the 

southern region. 

Materials and Methods 

A field experiment was conducted during the 

2016-2017 winter season at the college of Agriculture, 

Sumer University  Rifa'i district, to study the effect of 

the spraying with amino acids and fertilization of humic 

acid and interaction Between them on some vegetative 

and quality traits of cultivated  Cabbage (Brassica 

oleracea var. capitate) in plastic  bags. The experiment 

was conducted according to Randomized Complete 

Block Design (R.C.B.D), with three replicates, nine 

experimental units per replicate, by 3 plants in one 

experimental unit to be the number of plants in 

experimental units 81 plants. The seeds of hypred 

cabbage (Globe Master) were cultivated on 15/8/2013 in 

seedling trays with continuous care for the seedlings, 

after emergence of four real leaves, the seedlings were 

transferred for cultivating. They were transferred to 

plastic bags of 15 kg on 11/10/2016. In cultivation, a 

loamy soil was used that added to it the peat moss 2:1, 

The experiment included the use of two types of 

fertilizer, the first spraying the vegetative of the 

seedlings with amino acids in two concentrations in 

addition to the treatment of the comparison. The second 

treatment included the addition of humic acid fertilizer 

to the soil with two concentrations as well as the 

comparison treatment as explained below: 

1. The control treatment which is symbolized by (A0 

H0). 

2. Spraying the amino acids with a concentration of (0 

ml.L-1) + adding Humic acid with concentration of 

(1.5 ml.seddling
-1

), which is symbolized by (A0 

H1). 

3. Spraying the amino acids with a concentration of (0 

ml.L-1) + adding Humic acid with concentration of 

(3 ml.seddling
-1

), which is symbolized by (A0 H2). 

4. Spraying the amino acids with a concentration of (2 

ml.L
-1

) + adding Humic acid with concentration of 

(0 ml.seddling-1), which is symbolized by (A1 H0). 

5. Spraying the amino acids with a concentration of (2 

ml.L
-1

) + adding Humic acid with concentration of 

(1.5 ml.seddling
-1

), which is symbolized by (A1 

H1). 

6. Spraying the amino acids with a concentration of (2 

ml.L
-1

) + adding Humic acid with concentration of 

(3 ml.seddling
-1

), which is symbolized by (A1 H2). 

7. Spraying the amino acids with a concentration of (4 

ml.L
-1

) + adding Humic acid with concentration of 

(0 ml.seddling
-1

), which is symbolized by (A2 H0). 

8. Spraying the amino acids with a concentration of (4 

ml.L
-1

) + adding Humic acid with concentration of 

(1.5 ml.seddling-1), which is symbolized by (A2 

H1). 

9. Spraying the amino acids with a concentration of (4 

ml.L
-1

) + adding Humic acid with concentration of 

(3 ml.seddling-1), which is symbolized by (A2 H2). 

The experiment treatments were randomly 

distributed to the seedlings. The spraying process was  

done every two weeks for a period of three months 

using a backpack sprayer capacity 10 liter, until full 

wetness with a little addition of the spreading material 

(Dishwashing Liquid average 0.1 ml
-1

) to reduce the 

surface tension of the water molecules.. The 

measurements were taken for the plants of the 

experimental unit which included: plant stem diameter 

(cm): It is measured using the Vernier at a height of (1 

cm) from the its contact area with soil and the average 

was calculated. Number of leaves (leaf.plant-1): The 

total number of leaves per plant of the selected plants 

was calculated and then and the average was calculated. 

And the leaf area (Dcm
2
.plant

-1
), taking 10 tablets 

known area of three leaves and dried in an oven at 65 °C 

until the stability of weight, then calculated the leaf area 

according to the following equation (Watson and 

Watson, 1953). The relative content of chlorophyll 

(Spad unit): It was estimated by a chlorophyll meter 

device by taking the reading for 6 leaves of plants for 

each experimental unit and the average was then 

calculated (Minnotti et al., 1994), it was measured by 

(Spad unit), depending on (Jemison and Williams, 

2006). The nutrients elements were estimated as the 

fifth and sixth leaves were selected for the three plants 

each experimental unit. The leaves were washed to 

remove the dust and dried in an electric oven at 70 °C 

until the stability of weight (Al-Sahaf, 1989). The 

samples were then grinded, taken 0.2 g of the grinded 

sample and digested it by adding 4 mL of concentrated 

sulfuric acid, 2 ml of concentrated pyrochloric acid 

according to (Jones and Steyn, 1973). Nitrogen (N%): It 

was estimated using the Micro Kjeldahl device  

according to (Jackson, 1958). Phosphorus (P%): It was 

estimated using ammonium polysaccharides and 

ascorbic acid with a spectrophotometer and 662 

nanometers (Olsen and Sommers, 1982). Potassium 

(K%):It was estimated by the Flame photometer 

according to proposed by Haynes (1980). The weight of 

cabbage head: It was measured by taking the weights of 

cabbage head for the plants of experimental unit and 

divided it by the plants number of experimental unit. 

The diameter of cabbage head: It was measured from 

each of the experimental units using the Vernier, from 

the widest area in the head and the average was 

calculated. 

F.S. Yasamin et al. 
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Results and Discussion 

Plant Stem Diameter 

Table (1) shows that the spraying treatment with 

amino acid (A2) was significantly excelled on the 

treatment A0 in the trait of plant stem diameter which 

amounted of (2.23 cm) for the treatment A2 and (2.03 

cm) for the treatment A0. As for the effect of the humic 

fertilizer, the treatment H2 has excelled on the rest of 

the treatments where gave the highest plant stem 

diameter amounted of (2.23 cm), While the lowest plant 

stem diameter was at the treatment H0 which amounted 

of (2.03 cm). It is noted from the same table that the 

interaction of the fertilization treatment has led to 

obtaining an increase in the stem diameter where the 

treatment A2H2 gave the highest stem diameter 

amounted of 2.36 cm followed by treatment A2H1 

which gave of (2.22 cm), while the treatment A0H0 

gave the lowest stem diameter amounted of 1.97 cm. 

Table 1: Effect of Spraying with Amino Acids and 

Fertilization with humic in the plant stem diameter of 

the cabbage head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 1.97 1.98 2.13 2.03 

A1 2.01 2.13 2.21 2.12 

A2 2.12 2.22 2.36 2.23 

Average 2.03 2.11 2.23  

A 0.098 

H 0.098 LSD 0.05 

For interaction 0.171 

 

 

The Number of Leaves 

Table (2) shows that the spraying treatment with 

amino acid and humic fertilizer were significantly 

excelled on the number of leaves, where the Treatment 

A2 gave the highest number of leaves in the plant 

amounted of (29.22 leaf.plant.-1), compared with the 

control treatment which gave the lowest values 

amounted of  (21.78 leaf.plant.
-1

) As for the effect of the 

humic fertilizer, the treatment H2 has excelled on the 

rest of the treatments where gave the highest number of 

leaves in the plant amounted of(31.67 leaf.plant.
-1

), 

While the lowest plant stem diameter  was at the 

treatment H0 which amounted of ( 20.67  leaf.plant.
-1

), 

It is noted from the same table that the interaction of the 

fertilization treatment has led to obtaining an increase in 

the number of leaves in the plant where the treatment 

A2H2 gave the highest values amounted of (34.67 

leaf.plant.-1), while the treatment A0H0 gave the lowest 

number of leaves amounted of (16.33 leaf.plant.
-1

). 

Table 2: Effect of Spraying with Amino Acids and 

Fertilization with humic in the number of leaves of the 

cabbage head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 16.33 22.00 27.00 21.78 

A1 22.67 21.67 33.33 25.89 

A2 23.00 30.00 34.67 29.22 

Average 20.67 24.56 31.67 21.78 

A 1.283 

H 1.283 LSD 0.05 

For interaction 2.223 

 

 

The Leaf Area 

Table (3) shows that the  treatment (A2) was 

significantly excelled on other treatment  in the trait of 

leaf area (Dcm
2
.plant

-1
) which amounted of (24.52 

Dcm
2
.plant

-1
)Followed by  the treatment A1 which it 

gave (19.25Dcm2.plant-1),While the lowest leaf area was 

at the treatment A0 which amounted of (16.75 

Dcm
2
.plant

-1
), As for the effect of the humic fertilizer, 

the treatment H2 has excelled on the rest of the 

treatments where gave the highest leaf area amounted of 

(25.34 Dcm
2
.plant

-1
), While the lowest leaf area  was at 

the treatment H0 which amounted of (15.53 Dcm
2
.plant

-

1
). It is noted from the same table that the interaction of 

the fertilization treatment has led to obtaining an 

increase in the leaf aera in the plant where the treatment 

A2H2 gave the highest values amounted of (27.96 

Dcm
2
.plant

-1
), while the treatment A0H0 gave the 

lowest number of leaves amounted of (12.36 

Dcm
2
.plant

-1
). 

Table 3: Effect of Spraying with Amino Acids and 

Fertilization with humic in the leaf aera of the cabbage 

head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 12.36 15.96 21.94 16.75 

A1 14.55 17.09 26.11 19.25 

A2 19.67 25.94 27.96 24.52 

Average 15.53 19.66 25.34 16.75 

A 3.41 

H 3.41 LSD 0.05 

For interaction 5.901 

 

 

The relative content of chlorophyll in leaves (Spad 

unit) 

The results showed that there is non-significantly 

different between the two treatment (A1, A2) in the 

relative content of chlorophyll in leaves (Spad 

unit)which amounted of (78.93 and 79.59) Spad unit 

respectively. As for the effect of the humic fertilizer, the 

treatment H1 has excelled on the rest of the treatments 

Response of cultivated cabbage in plastic bags for spraying with amino acids, fertilization with humic acid  

and its effect on some vegetative and quality traits 
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where gave the highest the relative content of 

chlorophyll in leaves (Spad unit) amounted of (79.31 

Spad unit), followed by the treatment H2 which it gave 

(78.91 Spad unit), While the lowest value was at the 

treatment H0 which amounted of (76.41Spad unit). It is 

noted from the same table that the interaction of the 

fertilization treatment has led to obtaining an increase in 

the stem diameter where the treatment A1H1 gave the 

highest the relative content of chlorophyll in leaves 

amounted of (80.43 Spad unit), while the treatment 

A0H0 gave the lowest the lowest value amounted of 

(73.93 Spad unit). 

Table 4: Effect of Spraying with Amino Acids and 

Fertilization with humic the relative content of 

chlorophyll in leaves (Spad unit) of the cabbage head 

for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 73.93 76.33 78.07 76.11 

A1 76.50 80.43 79.87 78.93 

A2 78.80 79.97 80.00 79.59 

Average 76.41 78.91 79.31 76.11 

A 2.181 

H 2.181 LSD 0.05 

For interaction 3.777 

 

 

The percentage of Nitrogen in leaves (%) 

Table (5) shows the positive and significantly 

effect for the fertilizers treatments to increase 

percentage of Nitrogen(%). where the  treatment (A2) 

was significantly excelled on other treatment  in the 

percentage of Nitrogen, which amounted of ( 2.154 %), 

compared with the control treatment which gave the 

lowest values amounted of (1.696%).As for the effect of 

the humic fertilizer, the treatment H2 has excelled on 

the rest of the treatments where gave the highest 

(2.066%), While the lowest the percentage of 

Nitrogen(%) was at the treatment H0 which amounted 

of (1.769 %), It is noted from the same table that the 

interaction of the fertilization treatment has led to 

obtaining an increase in the number of leaves in the 

plant where the treatment A2H2 gave the highest values 

amounted of (2.310%),while the treatment A0H0 gave 

the lowest number of leaves amounted of (1.557%). 

Table 5: Effect of Spraying with Amino Acids and 

Fertilization with humic the percentage of Nitrogen (%) 

of the cabbage head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 1.557 1.673 1.857 1.696 

A1 1.740 1.893 2.030 1.888 

A2 2.010 2.143 2.310 2.154 

Average 1.769 1.903 2.066 1.696 

A 0.041 

H 0.041 LSD 0.05 

For interaction 0.071 

 

The percentage of phosphorus in leaves (%) 

Table (6) shows that the spraying treatment with 

amino acid and humic fertilizer were significantly 

excelled on the percentage of phosphorus (%), where 

the  treatment (A2) was significantly excelled which 

(0.604%), compared with the control treatment which 

gave the values amounted of  (0.500%), In the 

fertilization treatments, the percentage of phosphorus 

differed between all treatments, which showed 

superiority on the treatment H0 (without fertilizer), 

which gave the lowest percentage amounted of 

(0.511%), while the treatment H2 was characterized by 

giving it the highest percentage of phosphorus amounted 

of (0.603%). The interaction of the fertilization 

treatment has significantly effect on The percentage of 

phosphorus (%), where the treatment A2H2 gave the 

highest values amounted of (0.663%), while the 

treatment A0H0 gave the lowest number of leaves 

amounted of (0.663 %). 

Table 6: Effect of Spraying with Amino Acids and 

Fertilization with humic the percentage of phosphorus 

(%) of the cabbage head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 0.447 0.490 0.550 0.500 

A1 0.560 0.590 0.597 0.582 

A2 0.527 0.623 0.663 0.604 

Average 0.511 0.568 0.603 0.500 

A 0.019 

H 0.019 LSD 0.05 

For interaction 0.033 

 

 

Percentage of potassium in leaves (%) 

Table (7) shows that the A2 treatment was 

significantly excelled on the other treatments in the 

increasing the percentage of potassium in the leaves 

which amounted to (2.37%) followed by A1 treatment 

which amounted of (2.15%). while the lowest 

percentage of potassium in the leaves was given by the 

A0 treatment which amounted of (1.99%). It is clear 

from the table that there are no significant differences 

between the fertilization treatments with used humic in 

the study in the percentage of potassium in the leaves, 

although the H2 treatment gave the highest percentage 

of potassium amounted of (2.24%) while the H0 

treatment recorded the lowest percentage of potassium 

amounted of (2.07%).  The results showed that the 

interaction between the fertilization and spraying 

treatments had a significantly affected, where the A2H2 

treatment gave the highest percentage of potassium 

amounted to (2.51%), while the A0H0 treatment showed 

the lowest percentage of potassium amounted of 1.96%. 

F.S. Yasamin et al. 
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Table 7: Effect of Spraying with Amino Acids and 

Fertilization with humic in the Percentage of potassium 

in leaves (%) for the Season 2017-2018. 

The diameter of cabbage head (cm) 

Treatments H0 H1 H2 Average 

A0 1.96 2.02 1.99 1.99 

A1 2.04 2.19 2.21 2.15 

A2 2.23 2.36 2.51 2.37 

Average 2.07 2.19 2.24  

A 0.115 

H 0.115 LSD 0.05 

For interaction 0.200 

 

 

The weight of cabbage head (g) 

Table 8 indicates that there are significant 

differences between the used amino acid spraying 

treatments, it was noted that the superiority of the A2 

treatment in the trait of the head weight which amounted 

of (319.8 g), while the A0 treatment gave the lowest 

weight of the head amounted of (297.8 g). The table 

also showed that the treatment of fertilization with 

humic (H2) was significantly excelled in the weight of 

the head by giving it the highest weight amounted of 

(315.2 g). As for The lowest head weight was at H0 

treatment which amounted of (294.5 g). The interaction 

treatments between the spraying treatments with amino 

acid and the humic fertilization showed its significant 

effect by excelling the A2H2 treatment, which gave the 

highest head weight amounted of 9340.6 g) while the 

A0H0 treatment recorded the lowest weight amounted 

of (291.5 g). 

Table 8: Effect of Spraying with Amino Acids and 

Fertilization with humic in the weight of the cabbage 

head for the Season 2017-2018. 

The weight of the cabbage head (g) 

Treatments H0 H1 H2 Average 

A0 291.5 297.4 304.7 297.8 

A1 293.9 299.2 300.4 297.9 

A2 298.2 320.5 340.6 319.8 

Average 294.5 305.7 315.2  

A 12.84 

H 12.84 LSD 0.05 

For interaction 22.24 

 

 

The diameter of cabbage head (cm) 

Table 9 shows significant differences between the 

spraying treatments with amino acid in the diameter of 

cabbage head, where the A2 treatment was significantly 

excelled on all treatments by giving it the highest the 

diameter for head amounted of (12.77 cm) while the A0 

treatment gave the lowest diameter amounted of (10.71 

cm). As for the fertilization treatments with humic, the 

H2 treatment gave  the highest diameter of head 

amounted of (12.09 cm) while the lowest diameter was 

found in the H0 treatment (without fertilization) which 

amounted of (11.16), the results of the interaction 

between the spraying treatments with amino acids and 

fertilization with humic, the interaction treatment 

(A2H2) was excelled, which gave an diameter 

amounted of (13.31 cm), while the interaction 

treatments (A0H0) gave the lowest diameter of head 

amounted of (10.58 cm). 

Table 9: Effect of Spraying with Amino Acids and 

Fertilization with humic in the diameter of cabbage head 

(cm) for the Season 2017-2018. 

The diameter of cabbage head (cm) 

Treatments H0 H1 H2 Average 

A0 10.58 1.62 10.93 10.71 

A1 10.80 11.27 12.03 11.37 

A2 12.08 12.92 13.31 12.77 

Average 11.16 11.60 12.09  

A 0.315 

H 0.315 LSD 0.05 

For interaction 0.546 

 

The above results show that the amino acid and the 

humic acid spraying treatments were excelled in most of 

the measured vegetative growth Indicators for cabbage 

plant, especially the A2H2 treatment (Spraying the 

amino acids with a concentration of (4 ml.L
-1

) + adding 

Humic acid with concentration of (3 ml.seddling
-1

), 

which is symbolized by (A2 H2)). This may be due to 

their role in improving the traits of vegetative growth as 

shown in Table (2) and leaf area as shown in Table (3) 

through increasing the availability of many nutrient 

elements, especially organic nitrogen, which have an 

important role in stimulating the physiological and 

biological processes  within the plant, such as increasing 

the formation of proteins and nucleic acids and increase 

the composition of DNA and RNA necessary for the 

division of cells as well as their role in the carbon 

fixation and provide the energy necessary to create new 

cells, which increases the growth and development of 

the plant as well as stimulate the cells division, their 

elongation and increase their size, which lead to an 

increase in the number of leaves and their area, which 

reflects positively on the growth of vegetative growth 

(Arnout, 2001; Taiz and Zeiger, 2006).  These results 

agree with (Devlin and Witham, 2001) found that plants 

supplied with abundant amounts of nitrogen tend to 

increase the number of leaf cells and increase their size, 

thus increase the leaf area, they also agree with (Fajinmi 

and Odbode, 2009; Al-Mharib, 2014). The results of 

tables (5, 6, 7) showed that spraying with amino acids 

and fertilization with humic had an effect on increasing 

the percentage of nitrogen, phosphorus and potassium 

elements and may be due to their content of the macro 

and micronutrient elements and plant hormones, which 

are absorbed directly when sprayed on the leaves. The 

Response of cultivated cabbage in plastic bags for spraying with amino acids, fertilization with humic acid  

and its effect on some vegetative and quality traits 
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absorbed nitrogen then indirectly work on increases the 

speed of absorption and transfer of the rest of the 

elements by entering the formation of chlorophyll 

pigments as well as the formation of amino acids that 

entering in the formation of green plastids, which is 

positively reflected in increasing the chlorophyll content 

in the leaves as shown in Table (4), and then increase 

the carbon fixation process and building proteins, which 

are very important in stimulating the growth of the 

plant, increase its efficiency to absorb and accumulate 

the rest of the elements, thus increase their percentage in 

the plant, so the growth and plant activity will increase 

(Yasin, 2001; Kandil and Gad, 2009). These results 

agree with (Al-Khafaji, 2010; EL-Awadi et al., 2011). 

As well as the role of humic in the provision of 

phosphorus through the formation of chelated 

compounds that protect the phosphorus from the 

fixation and to prolong the period of its availability 

throughout the plant growth. Humic acid also increases 

the potassium permeability for the plant through 

increasing the permeability of living cell membranes, 

which increases potassium absorption (Malcolm, 

Vaughan, 1979; Taiz and Zeiger, 2006). These results 

agrees with (Salman et al., 2005; Abdel-Mawgoud et 

al., 2007; Verlinden et al., 2009) who confirmed the 

role of hemic acid in increasing the percentage of 

nitrogen, phosphorus and potassium in plants. As well 

as the role of potassium in the transferring the products 

of carbon fixation to the places of storage, thus 

stimulating the formation of flower stalks. The increase 

in the weight and diameter of the flower stalks as shown 

in Table (8, 9) may be due to cell expansion and 

increase its size due to the accumulation of potassium in 

cells leading to the stabilization the pH of cytoplasm, as 

well as the conservation and regulation of Osmotic 

pressure of cells leading to increased cell size 

(Marschner, 1997; Patrick et al., 2001). 

References 

Abu, R. and Azmi, M. (2010). Organic farming (its 

specifications and importance in human health). 

Department of Horticulture and Crops. College of 

Agriculture. University of Jordan. First Edition. 

Dar Wael Publishing Amman. Jordan. 322 p. 

Al-Khafaji, A.M.H. (2010). Effect of organic 

fertilization from different sources on the growth, 

yield and quality of bulbs and seeds for onion 

plants. Master degree. College of Agriculture. 

University of Baghdad. Iraq. 

Al-Sahaf, F.H. (1989). Applied Plant Nutrition. 

University of Baghdad - Ministry of Higher 

Education and Scientific Research. 

Al-Mharib, M.Z.K. (2014). Effect of irrigation levels 

and organic matter on the growth, yield and its 

quality of cayenne pepper under the organic 

farming system. PhD thesis. Department of 

Horticulture and landscaper gardening. College of 

Agriculture. Baghdad University. 

Boras, M.; Bassam, A.T. and Al-Baset, I. (2011). 

Vegetable production. Theoretical part. Al - 

Ajouni Press. Syria. 

Jabbar, A.H. and Iman, J.A.R. and Nasreen, K.A.A. 

(2013). Principles of Horticulture. Ministry of 

Higher Education and Scientific Research. 

Baghdad University. College of Agriculture. Al-

daar Al-jamieia for Printing, Publishing and 

Translation. P. 364. 

Matlup, A.N.; Azzedine, S.M. and Kareem, S.A. (1989). 

Vegetable Production Part I. The second revised 

edition. Directorate of dar Al-kutub for Printing 

and Publishing University of Mosul. Ministry of 

Higher Education and Scientific Research 

Republic of Iraq p. 680. 

Yasin, B.T. (2001). The Basics of Plant Physiology. 

Arabization Committee. Qatar University. Doha. 

634. 

Abdel-Mawgoud, A.M.R.; El-Greadly, N.H.M.; Helmy, 

Y.I. and Singer, S.M. (2007). Responses of tomato 

plants to different rates of humic based fertilizer 

and  NPK  fertilization. Journal of Applied  

Research 3(2): 169-174. 

Arnout, V.D. (2001). Yield and Growth Components of 

Potato and Wheat under Organic Nitrogen 

Management, J. Agronomy. 93: 1370-1385. 

Devlin, R. and Witham, F. (2001). Plant Physiology. 4
th

 

Edition. C.B.S Publishers and distributors, 

Daryagani, New Delhi. India. 577. 

El-Awadi, M.E.; El-Bassiony, A.M.; Fawzy, Z.F. and 

El-Nemr, M.A. (2011). Response of snap bean 

(Phaseo vulgaris L.) plants to nitrogen fertilizer 

and foliar application with methionine and 

tryptophan. Nature and Science 9(5): 87-94. 

El-Sherbeny, S.E.; Khalil, M.Y. and Hussein, M.S. 

(2007). Growth and Productivity of Rue (Ruta 

graveolens) under Different Foliar Application. J. 

Appl. Sci. Res. 3(5): 399-407.  

Fajinmi, A.A. and Odbode, C.A. (2009). Effect of 

poultry manure on pepper veinal mottle virus 

(pvmv), yield and agronomic parameters of pepper 

(Capsicum annum) in Nigeria. EAJS. 1(1): 104-

111.  

Havlin, J.L.; Beaton, J.D.; Tisdale, S.L. and Nelson, 

W.L. (2005). Soil Fertility and Nutrient 

Management. An Introduction to Nutrient 

Management. 7th Edition. Pearson/Prentice Hall. 

Upper Saddle River. New Jersey. USA. P. 515.  

Haynes, R.J. (1980). A comparison of two modified 

Kjeldahl digestion techniques for multi elements 

plant analysis with conventional wet and dry 

F.S. Yasamin et al. 



 1240 

ashing methods. Communein. Soil Sci. Plant 

Analysis. 11(5): 459-467. 

 Hopkins, B. and Stark, J. (2003). Humic acid effects on 

potato response to phosphorus. Presented at the 

Idaho potato conference. January, 22-23. (C.F. 

Selim 2009). 

Jackson, M.L. (1958). Soil Chemical Analysis, Prentice 

Hall Inc. Englewood Cliff. N.J. 

Jemison, J. and Williams, M. (2006). Potato–Grain 

Study Project Report. Water Quality Office. 

University of Maine, Cooperation Extension. 

http://www.umext.main.edu. 

Jones, J.B. and Steyn, W.J.A. (1973). Sampling, 

Handling and Analyzing plant Tissue Samples. 

P.248-268. In: Soil Testing and Plant Analysis. ed. 

by Walsh, L.M. and J.D. Beaton. Soil Science 

Society of America, Inc, 677 South Segee Rd, 

Madison, Wiscon sin, USA. 

Kandil, H. and Gad, N. (2009).  Effects of Inorganic and 

Organic Fertilizers on Growth and Production of 

Brocoli (Brassica Oleracea L.). Factori şi Procese 

Pedogenetice din Zona Temperată. P 61-69. 

Kathiroson, G.A.D. (2000). Fluency In of untried levels 

on séance in different seasons sesame and 

safflower News Letters. 15: 42–45. 

Kirsh, V.A.; Peters, U.; Mayne, S.T.; Subar, A.F.; 

Chatterjee, N.; Johnson, C.C. and Hayes. (2007). 

Prospective study of fruit and vegetable intake and 

risk of prostate cancer, Journal of the National 

Cancer Institute. 99(15): 1200-9. 

Malcolm, R.E. and Vaughan, D. (1979). Humic 

Substances and Phosphatase Activities in Plant 

Tissues. Soil Biol. Biochem. 11: 253-259.  

Marschner, H. (1997). Mineral Nutrition of Higher 

Plants. Second Edition. Typeset by Paston Press 

Ltd, London, Norfolk, Printed in great Britain by 

the university printing house, Cambridge. P. 889. 

Minnotti, P.L.; Halseth, D.E. and Sieczka, J.B. (1994). 

Chlorophyll measurement to assess the nitrogen 

status of potato varieties. Hortscience. 29(12): 

1497-1500.  

Olsen, S.R. and Sommers, L.E. (1982). Phosphorus in 

A.L Page, (Ed). Methods of Soil Analysis. Part 2. 

Chemical and Microbiological Properties 2nd 

edition, Amer. Soc. of Agron. Inc. Soil Sci. Soc. 

Am. Inc. Madision. Wis. U.S.A. 

Patrick, J.W.; Zhang, W.; Tyerman, S.D.; Offler, C.E. 

and Walker, N.A. (2001). Role of membrane 

transport in phloem translocation of assimilates 

and water. Australian Journal of Plant Physiology. 

28(7): 695-707. 

Salman, S.R.; Abou–Hussein, S.D.; Abdel Mawgoud, 

A.M.R. and El-Namir, M.A. (2005). Fruit–yield 

and quality of watermelon as effected by hybrids 

and Humic acid application. J. Appl. Sci. Res. 

1(1): 51 – 58. 

Singh, B.K. (1999). Plant amino acids biochemistry and 

biotechnology. Marcel Dekker Inc., New York, 

USA pp 

Suganya, S. and Sivasamy, R. (2006). Moisture 

retention and cation exchange capacity of sandy 

soil as influenced by soil additives. J. Appl. Sci. 

Res. 2: 949- 951.  

Taiz, L. and Zeiger, E. (2006). Plant Physiology. 4th. 

ed. Sinauer Associates, Inc. publisher Sunderland, 

Massachus- AHS. U.S.A. 

Verlinden , G.;  Pycke, B.; Mertens, J.; Debersagues, F.; 

Verheycn, K.; Baert, G.; Bries, J. and Haesaert, G. 

(2009). Application of humic substances results in 

consistent increases in crop yield and nutrient 

uptake. J. plant Nut. 32(9): 1407- 1426. 

Watson, D.J. and Watson, M.A. (1953). Comparative 

Physiological Studies on the growth of yield crops. 

111. Effect of infection with beet yellow. Annals 

of Applied Biology. 40(1): 1-37.  

Wittwer, S.H. and Lansing, E. (2005). Foliar application 

of fertilizer. Michigan State University. 

Zhao, H.; Lin, J.; Barton, H.G.; Hernandez, L.M.; 

Dinney, C.P. and Wu, X. (2007). Dietary 

isothiocyanates, GSTMI, GSTTI, NAT2 

polymorphisms and bladder cancer risk, 

International Journal of Cancer, 120 (10): 2208- 

2213. 

 

Response of cultivated cabbage in plastic bags for spraying with amino acids, fertilization with humic acid  

and its effect on some vegetative and quality traits 


