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Abstract:- Auxin is the much more important plant 

hormone and is meant for the plant growth, apical 

dominance, root formation, and this over production 

of auxin leads to death in plant. From the production 

auxin to make plant growth faster and it may leads to 

the good yielding. But in plant the auxin is 

distributed is various parts in various plant, even 

though the plant mostly found in the phloem, root 

and stem leaves. In the presence of the world the 

plant hormone auxin may be synthesis naturally and 

artificially. But most safe method is natural method 

of production because the over dose of auxin may kill 

the plant rapidly by the function of falling leaves but 

moderate amount of auxin is mint for the plant 

vicarious growth. In the plant the auxin is 

transported in the active mode of transport. And also 

the plant involves in the organization or formation of 

plant, Even though it was used as the herbicide and 

the weed killing factor. So the moderate auxin is safe 

for is most advantage able growth, but it most want 

for their growth .This paper may give the basic detail 

of auxin. 
 

I. INTRODUCTION 
 

Auxin is a plant hormone and it is a major growth factor for 

plants. Later it is called as pytohormone. It was discovered by 

Charles Darwin. He was the first scientist in doing plant 

hormone research and it was in the book the power of 

movement in plant.  The role of auxin was first exposed by 

Dutch scientist Fritz Went. The term auxin was coined by 

Kogland Haagen Smit. The ubiety of growth–adjusting 

hormones in plant was first suggested by Julius von Sachs. He 

proposed that there were certain organ-forming substance in 

plant which is produced in the leaves and trans located 

downwards in the plant. Charles Darwin an evolutionist 
studied the effects of unilateral light on plant movement and 

he found that the tip shielded shoot wouldn’t curve in the 

light. He concluded that an ‘influence’ was transferred from 

the shoot tip to the region of growth. While organizing his 

experiments on canary grass (phalaris canariensis), he found 

that if the coleoptiles tip deflect light from one side, the tip 

would bend towards light. In the absence of illumination, the 

plant grows towards phototropism. It was recognized in19th 

century. The auxin-A, auxin-B, hetero auxin are classified by 

Khogal. Auxin-A in coleoptile tip; auxin-B in vegetable, 

hetero auxin in higher plant. Auxin is derived from a Greek 
word which means ‘grow’. It is the first major hormone 

discovered in plants. The pattern of active transport through 

the plant is complex. The plant adjusts itself without the 

requirement of nervous system. The discoveries of auxin about 

the molecular basics are aromatic ring and a carboxylic acid 

group and discovered by Taiz and Zeiger in 1998. The auxin is 

one of the prominent plant hormones. The long process of 

auxin has been clearly exhibited in the leaf sheath or 

coleoptiles of oat plant of sativa.  Many experiments have 

been done to prove that the plant hormone auxin was involved 

in the plant growth of coleoptile of avena sativa. The structure 
of coleoptile is cylindrical and tubular with conical top shoot 

apex. The coleoptile is first formed in encloses of leave sand 

such experiments show that auxin are produced in the apex 

and travels downwards in the plant. 

 

    Cut out apex   apex 

  No growth   growth 

possible   

 
Experiment proof for auxin present in the apex 

The experimental efficacy of oat coleoptile lies in the 

process of cell elongation and can be agreeably studied. This 

plant species is used in the study of plant hormone auxin. 
 

II. PROCEDURE 
 

In a plant, the initial leaf split through the coleoptile at 

its tip and the part blocks the growth after four days. Thus cell 

division leave relatively early in the development of oat 
coleoptile and further growth in length takes place as a result 

of cell elongation only. Elongation is confined for a region 

about 1cm below the tip of the coleoptile. The rate of 

elongation is most rapid (about 1mm per hour) when the 

seeding is about 3 days old. At this time, the coleoptiles may 

extent about 3 cm in length. 
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A. Chemically Auxin 

The most important member on the auxin family is 

indole-3-acetic acid (IAA) and it is most potent native auxin. 

IAA is chemically labile in aqueous solution. So IAA is not 

commercially used as a plant growth regulator. Auxin may 

design teas ‘an organic substance which promotes growth’. 
 

B. Naturally- Occuring Auxins 

 IAA 

 4- chloro- indole acetic acid Phenyl acetic acid(PAA) 

 Indole-3- butyric acid (IBA) 

 

  

 

 

 

C. Synthetic Auxin 

 naphthalene acetic acid  

 (NAA) 

 2,4-dichlorophenoxy acetic acid(2,4-D) 

 3,5,6- trichloro-2-pyridinecarboxylic acid (tordon or 

picloram) 

 3,6-dichloro-2-methoxybenzoic acid (dicamba) 
 

Auxin is used for the initiation of adventitious roots and 

it is commercially used in the horticulture to root stem cutting. 

Auxin is involved in the process of uniform flowering and 

fruit set ant prevent premature fruit drop. Usage of the high 

doses may inhibit the production of ethylene and it may lead 

to shoot elongation and the leaves halation and even lead to 

kill plants. So the synthetic auxin has been used as herbicides. 

The broad leaf plants are dicots and the narrow-leaf plants are 

called as monocots. So the dandelions are more susceptible. It 

is essential for cell growth, in the process of cell division and 

cellular expansion also have auxin. Auxin may promote axial 
elongation in shoots and lateral expansion in root swelling. 
 

It also involves in the growth of the fruit forming 

isodiametric expansions. In the coleoptiles growth, auxin is 

promoted in cellular expansion that occurs in the absence of 

cell division. In other cases, it promotes the cell division and it 

may get closely sequenced with the same tissue. Auxin 

interacts to determine the patterns of plant development. The 

specific growth tissue may determine the size of the plant 

bending, turning and direction of organs. 
 

Eg:- phototropism, gravitropism. 
 

D. Mechanism Of Auxin Action 

The effect such as cell elongation occurs in minutes at 

the shoot in response to auxin. While others such as abscission 

takes about days to respond.The initial event would involve 

adsorption of auxin to itself in specific binding side in target 

cells. Auxin binding site complex would then initiate a 

cascade of reaction involving a membrane phenomena leading 

to media acidification of nucleic acid related phenomena 

leading to longer range changes in enzymes involved in 

growth. 
 

III. ORGANIZATION OF PLANT 
 

Auxin is the contributor of cell organ shape without 
hormonal regulation. The process proliferating heaps of 

similar cells are prevented. Auxin employment begins in the 

embryo of the plant. Throughout the plant polarity growth, it 

recognizes where it has its branches. The most important 

principle of plant organization based on auxin distribution is 

apical dominance which means the auxin produced in the 

apical bud diffuses downwards and inhibits the growth of 

anterior lateral buds. If we remove the apical bud its 

suppressive hormone allows the lower dormant lateral buds to 

develop, and the buds between the leaf stalk and stem produce 

new shoots. 
 

 Root Initiation 

In contrast to the stem, the higher concentration of auxin 

inhibits the elongation of root but the number of lateral branch 

roots is considerably increased. Lanolin paste is applied to the 

cut end of a young stem results in the early growth and in 

extensive rooting. Auxin induces the formation of ethylene to 

make a root initiation, for example in the plant sugarcane 
septum is cut down and it is meant for cultivation. Buds are 

involved in the formation of root of buds fails but alternatively 

its growth is possible. 
 

 Call Us Formation 
Besides cell elongation auxin may also be active in cell 

division. In fact, in many tissue cultures, the callus growth is 

quite normal. Continued growth of such callus takes place 

only after the addition of auxin. 
 

 Apical Dominance 

Thimann and Skoog found that auxin is response to 

apical dominance and also for synthesize apical meristem. 
 

 Respiration 

According to French and Beevers, Auxin increases the 

rate of respiration, indirectly through the increased supply of  

Adenosine diphosphate by rapidly utilizing the ATP in 

expanding cells. This is used in ‘pruning’ by horticulturists.  
 

IV. UNEVEN DISTRIBUTION OF AUXIN 
 

Auxin is not synthesized everywhere, but each cell has 

the potential ability to do, and relative concentration vary in 

different parts of plant. The highest concentration of auxin is 

found in those parts. They are at tip of the shoot root and 

developing part of plant and young leaves also in the auxillary 

shoots. The distribution differs from monocot and dicot plants. 

In the monocot seedling, the highest concentration of auxin is 
found in the coleoptiles tip which decreases progressively 

towards its base, from the base of the coleoptiles the 
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concentration increases progressively up to the root tip. In 

dicot seedling although the pattern of auxin distribution 

appears to be complex but obviously its highest concentration 

in found in growing regions of shoot, root, young leaves and 

developing auxillary shoots. The low concentration hormone 

promotes growth in stem and root, but high concentration 
retards the optimum concentration of hormone of lower stem 

in root. It does not synthesize all the time. It is activated in 

some specific condition and it is the favorable situation to 

grow. Translocation is driven throughout the plant body 

primarily from the peaks of shoots to down of roots. Long 

distance transport via the stream of fluid in phloem vessels. 

But in short distance the transport coordinates simply through 

polar directly from cell to cell is exploited and was strictly 

regulated. Uneven distribution is because of its plasma 

membrane. 
 

The plant hormone involves in the wall loosing factor. 

For example Elastins cell wall loosening and gibberlins are 

also present. The effect of auxin stronger when is applied to 

callus rooting and can be generated. Xylem tissue is generated 

by equal level concentration of auxin and cytokinins. 
 

 Wonding 

Auxin includes formation and organization of phloem 

and xylem. When the plant was affected by wonding. It may 
induce the cell differentiation and regeneration of vascular 

tissues. 
 

 Growth And Development 

Auxin may induce new root formation by breaking root 

apical dominance by cytokinins. High concentration may 

inhibit root elongation and adventitious root formation. It 

induces the shoot apical dominance high concentration and 

directly stimulates ethylene synthesis in lateral buds. It delays 

fruit senescence. It is used for removing seeds from 

strawberries, by exogenous auxin result in parthenocarpy. 

 Parthenocarpy 

Auxin can induce the formation of parthenocarpic fruits. 

In nature this phenomenon is not common and such cases the 

concentration of auxin in the ovaries has been found to be 

higher than in the ovaries of plants which produce fruits only 

after fertilization and ovule is converted into seed and fruit. 

The growth activity of ovary will lead to the formation of fruit 

by auxin. Auxin plays a vital role in the initiating flowering in 
plants. If its concentration is low, it may delay the senescence 

of flowering and it can lead to synthesize ethylene resulting 

feminineness of flower in some species. 
 

V. PHYSIOLOGICAL EFFECTS OF AUXIN 
 

The primary physiological effects of auxin in plants are 

to stimulate the elongation of cells in shoot. Higher 
concentration of auxin on the shaded side causes the cells on 

side to elongate more rapidly resulting in bending of the stem 

tip towards the unilateral light. Many theories have been 

proposed to explain the mechanism of cell elongation due to 

auxin. 

Probably, 

 By increasing the osmotic solutes of the cells. 

 By increasing the mobility of cells to water. 

 By increasing the cell wall construction. 

 By reducing the wall pressure. 

 By inducing the synthesis of specific DNA dependent, new 
m-RNA and specific enzymatic protein are formed. 

 

VI. AUXIN WITHIN THE PLANT 
 

In the interior part of the plant the auxin is of two forms: 

 Free-auxin 

 Bound-auxin 
 

 Free Auxin 

They are those which can be easily extracted by various 

organic solvents such as diethyl ether (or)those which are 

easily diffusible that obtained in agar block from cut 

coleoptiles  tip. These are biologically active. 
 

 Bound Auxin 

Need more drastic methods for their extraction from 

plant such as hydrolysis, autolysis, enzymolysis etc. Bound 

auxins occur in plant as complex walls within carbohydrates 

such as glucose, arabinose (or) sugar alcohols, and proteins, 

amino acids, such as aspartate, glutamate or with inositol. 
They are biologically inactive. 
 

 Transport Of Auxin 

Auxin is transported by the process of polar transport. 

This process is only activated at the time of exact cell of 

hydrogen ion concentration at 7. So that IAA is in negative 

stage, and so this process proton pumps cell wall when its 

hydrogen ion concentration is lower. 
 

 Extraction Of Auxin 

The two forms of auxin appear to be in a dynamic state. 

The Free State auxin is easily recovered from the extraction. 

The measurements of free and bound auxin are often difficult 

in separation. However two methods are commonly employed 

for auxin extraction. They are, 
 

 Diffusion method 

 Solvent extraction method 
 

 Diffusion Method 

This method was discovered by Went and Utrecht. In 

this method, the growing tip or other growing parts are meant 

to beep proved under the condition of low transpiration, and 

then cut down at specific places and blocked by agar. Its usual 

concentration is 1.5 for about an hour. During this period, it 

diffuses from the cut tip into agar block and this method is 

elementary, but it has dominant defect and so it was not 
universal. 
 

 Drawbacks 
 Exaggerated transpiration may prevent the addition of 

auxin in the agar block. 

 Severing the tip results in overhanging the amount of auxin 

from cut surface. 
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 This method cannot bead apted on account of its existence 

in growth inhibitor in many green plants. 
 

 Solvent Extraction Method 

Here the tissues are grinded in some organic solvents 

like chloroform, ether, ethyl alcohol or even water and the 

liquid is then filtered. The auxin is separated from the filtrate 
by chromatographic technique. 
 

 Drawbacks 

The use of solvent such as chloroform causes slow 

accumulation of auxin etc. The bound auxins, but it suffers 

from certain drawbacks. 
 

VII. COMMERCIAL USES OF AUXIN 
 

 Weed killer 

 Herbicide 

 Orchid development 
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