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Abstract 
Because comparable research on the impact of humic acid on the concentration of certain nutrients has 

not been conducted in Iraq, vegetative growth, and yield characteristics, and due to the climate of Iraq 

that is suitable for growing citrus fruits and obtaining good quality fruits, and due to the increase in the 

proportion of population in Iraq and the world, and the increase in consumer requirements for citrus 

fruits due to their high content of vitamins. The vegetative and flowering parts of citrus fruits are the 

finest types of essential oils: Limonine, which is used in the manufacture of perfumes, foodstuffs, and 

soap. This study aims to collect previous studies on citrus seedlings and trees. 
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Introduction 
Citrus is one of the important fruit trees for local consumption in Iraq, as the number of trees 

produced is about (11,156,000) trees, the cultivated area is (33,900) dunums, and the 

production rate per tree is (27.3) kg. (Annual Statistical Collection, 2002) [16] The number of 

citrus trees in Iraq reached about 5,583,591 trees, of which the number of orange trees was 

about 4,454,045 trees, while the general production of citrus reached about 97,630 metric 

tons, and the production of oranges reached 72,816 metric tons. The average production of 

one tree is 16.3 kg. Citrus fruits belong to the Rutaceae family, which are tropical plants that 

adapted to subtropical and warm regions, and in this new environment they changed some of 

their characteristics to suit their new environment (Al-Jumaili and Hassan, 1989) [11]. This 

family includes many genera, including the genus Poncirus, which has three-leafed oranges, 

as well as the genus Fortunella, the most important of which is the kumquat. The genus 

Citrus is one of the most important genera of this family from an economic standpoint and 

includes five groups: the orange group, the tangerine group (lanki), the Indian lemon group, 

and the citrus group. And the camel group. These groups include many species that include 

many varieties and breeds (Agha and Daoud, 1991) [1]. Citrus fruits are characterized by their 

high nutritional value, as they are a major source of vitamin C and significant amounts of 

vitamins (B12, B2, B1, A) and some sugars. They are also rich in some mineral salts that 

humans need, such as potassium, calcium, and magnesium, and smaller amounts of 

phosphorus, iodine, iron, copper, and sodium. They also contain Citrus fruits contain organic 

acids, the most important of which is citric acid, which mainly causes acidity in fruits, in 

addition to other acids such as malic, formic, and oxalic, and a group of amino acids (Al-

Khafaji et al., 1990) [12]. Most types of citrus are propagated by grafting on various citrus 

roots, including the seed roots of orange, which is considered one of the most widely used 

rootstocks in Iraq. Orange is considered an excellent rootstock for most types of citrus 

because of its deep root system in the soil, its tolerance of heavy soil conditions, and its 

resistance to gum disease caused by (Phytophthora citrophthora Kester). Orange is 

propagated by seeds planted in the spring. It is considered a semi-shortened rootstock on 

which most citrus species succeed, and the fruits of the varieties grafted on it have good 

characteristics (Salman, 1988, Al-Khafaji et al., 1990) [21, 12]. However, the slow growth of 

various orange seedlings and the relatively long time period for the seedling to reach the 

stage suitable for grafting are among the main problems that lead to an increase in its 

production costs. 

https://www.hortijournal.com/
https://doi.org/10.33545/26631067.2024.v6.i1b.201


International Journal of Horticulture and Food Science https://www.hortijournal.com 

~ 130 ~ 

Since citrus fruits are thought to be a rich source of 

vitamins, particularly vitamin C, and the mineral elements 

needed to build the human body, they are extremely 

important compared to other fruit trees in terms of nutrition, 

the environment, health, and economic and medical value. 

As for the various types of organic materials, it is an 

important source and the basis for the components the plant 

needs it to recover from it and grow, besides its crucial 

function in enhancing the soil Matters that are physical, 

chemical, and biological. It has become clear lately how 

important it is to use the abundance of organic materials. It 

is one of the most crucial trace elements for the nutrients 

that fruit seedlings require since it includes organic acids 

like oleic and humic acids, as well as other compounds and 

amino acids. It stands out for its low cost, simplicity of 

usage, and lack of contamination of the soil's physical, 

chemical, and biological mechanisms, all of which promote 

the development of native plants and increase their output. 

According to Hassan et al. (2010) [18], Plant roots quickly 

absorb these chemicals, allowing for swift release and 

transportation of their ions. This enables plants to profit 

from them by engaging in physiological processes. This 

provides the plant with the necessary energy to assimilate 

these nutrients, especially during the critical periods of 

growth. Various sources are utilized in the production of 

organic fertilizers. They could be made of synthetic, animal, 

or plant materials. They might be liquid or solid, soft or 

broken down. They are applied to various plants in a variety 

of methods and in amounts that are determined based on the 

crop type, soil, weather, and the proportion of liquid to solid 

in the organic fertilizer, among other factors. (Al-Shibni, 

2005) [13]. As (Varanini and Pinton, 2001 and Chen et al., 

2004, lateef et al., 2021) [22, 17, 20] showed through their 

studies that there are direct and indirect effects of humic 

acid on plant growth. The indirect effects are through 

increasing soil nutrients, increasing the effectiveness of 

microorganisms in the soil, and high exchange of cation 

exchange capacity, which It improves soil composition. The 

direct effects of humic acid are through its effect on cell 

walls, membranes, and cytoplasm, mainly on natural 

hormones, humic acid represents a group of humic 

substances that are extracted from the soil with alkaline 

solutions (or other solvents) in the form of dark-colored 

solutions, which are precipitated in acidic solutions in the 

form of an amorphous gelatinous precipitate. Humic acids 

extracted from various soils are characterized by the 

following proportions of elements. 

 

Carbon 50-62% Oxygen 31-40% 

Hydrogen 2.8-6% Nitrogen 2-6% 

When analyzing humic acids, the elements phosphorus, 

iron, silicon, aluminum, and sulfur were found in quantities 

of 1-10%, depending on the degree of their variation, in 

addition to the following main elements: carbon, hydrogen, 

nitrogen, and oxygen (Alwan, Al-Hamdani, 2012) [14]. 

 

Lecturer review 

(Potter, 2005) [26] stated in terms of his study that marine 

plant extracts lead to an increase in leaf area Furthermore, 

there is a rise in chlorophyll concentration, resulting in an 

augmentation of carbohydrates produced by photosynthesis. 

This, in turn, leads to the development of a robust and 

extensively branching root system, enhancing the plant's 

growth and nutrient absorption capacity. From the soil, it 

also works to increase plants’ resistance to freezes, diseases 

and insects. According to El-Hayani et al. (2014) [9], when 

compared to the control treatment, most of the vegetative 

growth traits under study (main stem length, stem diameter, 

leaf area, and dry weight of the shoot and root system) 

significantly increased in the treatment of seedlings of three 

citrus roots (Cleopatra mandarin, Sungle strumello, and 

Lemon volca mariana) At the age of two, humic acid was 

applied to each pot at a concentration of 1%. The irrigation 

water was supplemented with three additions of humic acid, 

with a 30-day interval between each addition. Ammaria et 

al. (2015) [15] Discovered that the addition of humic acid to 

lemon seedlings of the Eureka type that are one year old, 

grafted on citron root and grown in calcareous soil, affected 

the increase in the percentage of chlorophyll in the leaves. 

From the study conducted by Alcaantara and others (2016) 
[7] in their experiment to compare the performance of two 

liquid organic fertilizers on four-year-old tangerine trees, it 

was found that liquid organic fertilization led to an increase 

in the ready absorption of nutrients compared to nitrogen 

fertilization, and the liquid organic fertilizers also had an 

effect. The positive thing is that the carbohydrate content of 

the leaves increases, mainly during the summer. The content 

of organic matter in the soil also increased and its nitrate 

content decreased when using liquid organic fertilizers 

compared to using nitrogen fertilization. In a study by 

researcher Ahmed and others (2017) [2] to compare the 

importance of spraying orange trees of the Newhall variety 

grafted on orange rootstock with three types of fertilizers: 

organic fertilizer, calcium, and nitrate fertilizer, where he 

found from the results he obtained that the organic fertilizer 

was significantly superior to other fertilizers in terms of 

growth characteristics. Vegetative (Branch length, branch 

diameter, leaf count, and leaf area). In another study by Al-

Hamdani and Al-Samarrai (2018) [8], When utilizing organic 

fertilizer, they saw the greatest significant improvement in 

the tangerine seedlings' vegetative and root growth 

parameters (plant height, stem diameter, number of 

branches, leaf area, root length, root diameter, and number 

of lateral shoots). In contrast to chemical fertilizers, biogen 

produced a significant increase in the characteristics of 

vegetative growth, leaf area, and the ratio of carbohydrates 

to nitrogen in the branches, suggesting that the amount of 

fertilizer applied to Citrus reticulate tangerine trees grafted 

on citrus roots could be reduced, according to El-Salhy et al. 

(2010) [24] discovered that, when compared to the control 

treatment, moral improvements were obtained when ground 

application of organic fertilizer or spraying on the 

vegetative total of seedlings or the interaction between them 

in all vegetative growth characteristics. The experiment 

examined the effects of these methods on the growth and 

vegetative growth of orange seedlings. The organic fertilizer 

contained humic at three concentrations (0, 2, and 4 ml.L-1). 

In his research, Al-Alaf (2019) [5] discovered that, when 

using humic organic fertilizer, the success of grafting local 

oranges and the ensuing growth of seedlings on vegetative 

growth characteristics superior to the comparison treatment 

depended on the date of grafting as well as chemical, 

organic, and biological fertilization. Foliar feeding with 

humic acid was conducted by Zainal and Hussein (2017) [23] 

to determine the impact on the growth characteristics of 

Citrus aurantium L. seedlings. Their findings were that the 

main stem length which is the most important measure of 

growth increased when the seedlings were sprayed with 
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humic acid at the concentration of (2 mg. L-1) that it would 

maximize the benefit derived from humic acid if it got to 

129. 44 cm when compared to the comparison treatment 

which was $114. 55 cm. Al-Akaishi and Al-Abbasi (2018) 
[4] have also tried in their study to know the impact of 

organic fertilization on vegetative growth characteristics of 

local orange seedlings (Citrus sinensis L. Osbeck) grafted 

on orange rootstock. The spraying treatment with humic 

acid at a concentration of (5 ml. L-1) was found to be 

effective in yielding the maximum enhancement in stem 

length if it was (56. 35 cm) compared to the rest of the 

treatments at concentrations of (0, 3, 4) ml. L-1 which was 

equal to $35. 08, 43. 18 and 53. 71 cm, respectively. In a 

study in which Al-Abbasi and Al-Zuhairi (2018) [8] showed 

how organic fertilization affected the growth of Citrus 

grandis L. seedlings grafted on Orange and Volcamariana 

rootstocks, where there was a significant increase in the 

seedling stem length for both origins, which amounted to 

(34.94) cm and (34.40) cm for Volcamariana and 

Volcamariana. Respectively when compared with the 

control treatment, which amounted to (24.92) cm and 

(21.34) cm for Volcamariana and Orange, respectively. In a 

study conducted by (Ismail, 2020) [19] to study the effect of 

spraying with humic acid and different growing media and 

the interaction between them on the growth and 

development of local orange seedlings, spraying with humic 

acid led to a significant increase in the characteristics of 

vegetative growth (length and diameter of the main stem, 

vegetative total, number of total leaves, leaf area, and leaf 

content of Chlorophyll and dry weight of shoots. It also 

increased the characteristics of root growth (length of the 

main root and dry weight of the root system), as well as an 

increase in the content of macronutrients (NPK) in the 

leaves. Al-Janabi and Al-Shaabani (2017) [10] in their study 

on the effect of spraying with the growth regulator CPPU 

and marine algae extract on some growth characteristics of 

orange juice, which included spraying with the marine 

extract at three concentrations (0, 2, and 4) ml L-1, where 

spraying with the marine extract achieved a concentration of 

4 ml L-1. A significant increase in the number of leaves, leaf 

area, rate of increase in stem diameter, and dry weight of the 

shoot. Al-Falahi and Abdullah (2017) [25] in their study on 

the effect of spraying with antioxidants and marine algae 

extract on some growth characteristics and mineral content 

of tangerine seedlings, where spraying led to a significant 

increase in the percentage of nitrogen, phosphorus and 

potassium. 

 

Conclusion 

Treatment with humic acid in the aforementioned research 

led to an increase in the studied vegetative growth traits and 

fruit growth traits of citrus fruits. Humic acid is the most 

common form of carbon in nutrients, and humic acid 

increased nutrient absorption and has the ability to improve 

nutrient absorption and growth of citrus fruits. 
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