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ABSTRACT: Humic acids are heterogeneous, which include in the same macromolecule, hydrophilic 
acidic functional groups and hydrophobic groups. A distinction on the effects of HAs should be made 
between indirect and direct effects on plants growth. Under water stress, foliar fertilization with humic 
molecules increased leaf water retention and the photosynthetic and antioxidant metabolism. Several 
studies showed that humic acid increase root length, root number and root branching. Stimulation of root 
growth is generally more apparent than shoot growth (Nardi, 2002). 
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INTRODUCTION 
 

 Crop production productivity is the basis of certain nutrients for human life which depends on amount of 
available nutrient in the soil. To improve the organic contents of soils for growing crops there are some applications 
such as planting rotation, various plough techniques, green fertilizer application and animal fertilizer application. In 
addition to these practices, utilization of organic-mineral fertilizers in agriculture has increased in recent years 
(Doran, 2003). Humic acids are heterogeneous, which include in the same macromolecule, hydrophilic acidic 
functional groups and hydrophobic groups. Humic acid hydrophilic groups attract hydration, thus increasing the 
water retention capacity in soils. Stevenson (1994). Humic acids (HAs) are the main fractions of humic substances 
(HS) and the most active components of soil and compost organic matter. HAs have been shown to stimulate plant 
growth and consequently yield by acting on mechanisms involved in: cell respiration, photosynthesis, protein 
synthesis, water and nutrient uptake, enzyme activities (Vaughan and Malcolm, 1985; Albuzio, 1986; Chen and 
Aviad, 1990; Concheri, 1994; Nardi, 1996; Chen, 2004). This action of HAs has been demonstrated to be dose 
dependent and particularly effective in a low concentration range (Chen and Aviad, 1990). One of the used organic-
mineral fertilizers is humic acid. Humic acid is one of the major components of humic substances. Humic matter is 
formed through the chemical and biological humification of plant and animal matter and through the biological 
activities of microorganisms (Anonymous, 2010). Under water stress, foliar fertilization with humic molecules 
increased leaf water retention and the photosynthetic and antioxidant metabolism (Fu Jiu, 1995). Humic acids were 
added to an alkaline soil with phosphate fertilizer to wheat grown in field trials. It was observed that phosphate 
uptake and yield were increased by 25%. (Wang, 1995). Several researchers, David (1999), Padem (1999) ,Neri 
(2002) and El-Desuki (2004) concluded that humic acid as foliar sprays enhanced growth nutrient uptake and yield 
and improved the quality of the production of some crops, this may be decrease the N,P,K applied as soil 
application which decrease pollution and costs. Adani, (2006) pointed that all humic substances are composed for 
chemically complex, non-biochemical organic components, which are largely hydrophilic amorphous, dark colored 
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liquid, or powder and resistant to chemical and biological degradation. Improvement of soil conditions and 
establishing equilibrium among plant nutrients are also important for soil productivity and plant production. Humic 
substances and organical improvement of soil increased the yields of some field crops in several studies (Ulukan, 
2008). Studies on the effects of humic substances on plant growth, showed improved effects on growth, 
independent of nutrition (Chen and Aviad, 1990; Dursun, 1999; Aydin, 1999; Dursun, 2002). Duplessis and 
Mackenzie (1983) found that the grain yield of legumes, such as mung bean (mash bean=moong) (Vigna radiate 
L.), soybean (Glycine max L.) and pea (Pisum sativum L.) (Iswaran, 1980), increased by the use of these humic 
substances. O’Donnell (1973) found that humic acid from leonardite (a naturally occurring, highly compressed and 
decomposed, soft brown and coal-like organic material, usually found in conjunction with deposit of lignite) exhibits 
auxin-like effects. Tan and Nopamornbodi (1979) indicated that humic acid was in general beneficial to shoot and 
root growth of corn plants. In addition, the presence of humic molecules raised the effect on plants of the 
fertilization based on N, phosphorus and potassium (Pollhamer, 1993). 
 
Indirect and direct effects on plants growth 
 A distinction on the effects of HAs should be made between indirect and direct effects on plants growth. 
Indirect effects are mainly exerted through properties such as: enrichment in soil nutrients, increase of microbial 
population, higher cation exchange capacity (CEC), improvement of soil structure; whereas direct effects are 
various biochemical actions exerted at the cell wall, membrane or cytoplasm and mainly of hormonal nature 
(Varanini and Pinton, 2001; Chen, 2004). The hormonelike activities of HAs is well documented in various papers, 
in particular auxin-, cytokinin- and gibberellinlike effects (O’Donnell, 1973; Cacco and Dell’Agnola, 1984; Casenave 
de Sanfilippo, 1990; Piccolo, 1992; Pizzeghello, 2002). Directly, they affect the processes associated with the 
uptake and transport of humic substances into the plant tissues (Nardi, 2002). 
 
Root growth 
 Incorporation of HAs into soils stimulated root growth (Cooper, 1998) as well as stimulated the proliferation, 
branching and initiation of root hairs and could partially be attributed to enhanced nutrient uptake (Atiye, 2002). 
Several studies showed that humic acid increase root length, root number and root branching. Stimulation of root 
growth is generally more apparent than shoot growth (Nardi, 2002). Humic substances have a very strong influence 
on the growth of plant roots. When humic and fulvic acids are applied on the soil, enhancement of root initiation 
and increased root growth may be observed (Pettit, 2004). 
 
Plasma lemma 
 The effects of humic substances on plant growth depend on the source and concentration, as well as on the 
molecular fraction weight of humus. Lower molecular size fraction easily reaches the plasma lemma of plant cells, 
determining a positive effect on plant growth, as well as a later effect at the level of plasma membrane, that is, the 
nutrient uptake, especially nitrate. The effects seen on the intermediary metabolism are less understood, but it 
seems that humic substances may influence both respiration and photosynthesis (Nardi, 2002). 
 
Effect of humic acid on soil properties 
 Humic Acid (HA) is the active constituent of organic humus, which can play a very important role in soil 
conditioning and plant growth (Bendetti, 1996). Physically, it promotes good soil structure and increases the water 
holding capacity of the soil; biologically it enhances the growth of useful soil organisms, while chemically it serves 
as an adsorption and retention complex for inorganic plant nutrients (Brannon and Sommers, 1985).  
 

MATERIALS AND METHODS 
 

 This paper is a review of the literature search on ISI, Scopus and the Information Center of Jahad and 
MAGIRAN, SID is also abundant. Search library collection of books, reports, proceedings of the Congress was also 
performed. All efforts have been made to review articles and abstracts related to internal and external validity. 
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