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 A field successive experiment was carried out employing sandy soil to clarify the role 

of  indol  acitic acid (IAA) and varied levels of N fertilization on growth, yield, 

nutrients content and  some physiological  compositions of wheat (Triticum aestivum 
L.) plants. The experiment was carried out to evaluate the effect of three level of IAA 

(75, 150 and 300 ppm) as combined with different rates of nitrogen fertilization. 

Fertilizer nitrogen was added in three levels (80, 100 and 120 kg N fed-1). The 
treatments compared to the control, which was without adding IAA. High rates of both 

nitrogen fertilization and IAA given high value of straw and grain 60.35 and 2.88 ton 

fed-1,respectively, as well as high value of plant height, Photosynthetic capacity and 
grain index 81.2 cm, 5.72 g/cm2 and 49.1 g, respectively.  High level of nitrogen 

fertilization (120 kg N fed-1) and IAA (300 ppm) gave high value of chlorophyll a, 

chlorophyll b, carotenoid and protein but the second level of IAA (150) under high 
level of N fertilization (120 kg N fed-1) was enough to obtain high value of  

carbohydrate. Second level of  IAA (150) under different level of N fertilization was  

enough to obtain high value of N, P and K content in leaves of wheat plants. 
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INTRODUCTION 
 
    Wheat is annual plant from gramineae family, wheat grains are cereal vehicle in the form of spikes where the 

grain is a staple food for many of the peoples over the world. 

    Nitrogen is the one nutrient most often limiting plant growth.  The need for nitrogen varies from plant to 

plant. Nitrogen fertilizer is useable by plants in two forms, ammonium (NH4
+
), and nitrate (NO3

-
).  Ammonium, 

being positively charged, is attracted to the negatively charged soil particles and thus is resistant to leaching 

(movement down through the soil profile). 

    Plant growth regulators (PGRs), either produced naturally by the plant or synthetically by a chemist, are small 

organic molecules that act inside the plant cells and alter the growth and development of plants. PGRs can be 

broadly divided into two groups: plant growth promoters (auxins, gibberellins and cytokinins) and bioinhibitors 

(ABA, methyljasmonate) (1). 

     Indole acetic acid (IAA) is the most common, naturally-occurring, plant hormone of the auxin class. IAA is 

predominantly produced in cells of the apex and very young leaves of a plant. Plants can synthesize IAA by 

several independent biosynthetic pathways. Four of them start from tryptophan, but there is also a biosynthetic 

pathway independent of tryptophan. IAA is one of such plant growth regulators, which can manipulate a variety 

of growth and developmental phenomena in various crops.  A foliar application of IAA has been found to 

increase fruit size with consequent enhancement in seed yield in different crops like groundnut (2), cotton (3), 

cowpea (4) and rice (5). 

   The objective of this work was study the effects of indole acetic acid under three rates of nitrogen fertilization 

on yield, nutrients content and physiological compositions of wheat (Triticum aestivum L.) plants. 

 

 

 

http://en.wikipedia.org/wiki/Auxin
http://en.wikipedia.org/wiki/Plant
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Material And Methods 

 
   A field trial was successively conducted on a loamy sand soil at Ismailia Agricultural Research Station 

cultivated with wheat(Triticum aestivum L., cv Sakha 69) at winter 2013. Some physical and chemical 

properties of the cultivated soil were evaluated in samples taken before wheat planting according to standard 

procedures reported by (6) to be presented in  (Table, 1).  

 

Table (1): Some physical and chemical properties of soil before wheat cultivation. 

Soil property Value Soil property Value 

 pH (1:2.5 soil 

suspension) 

8.1 

Sand 

Silt 

Clay 

Texture  

84.1 

5.70 

10.2 

Loamy 

sand 

EC (dS m
-1

), soil paste 

extract 

1.20 

Soluble ions (mmeq L
-1

) 

Ca
++

 

Mg
++

 

Na
+
 

K
+
 

CO3
--
 

HCO3
- 

Cl
-
 

SO4
--
 

6.12 

4.60 

1.54 

0.52 

nd. 

1.10 

0.96 

9.60 

CaCO3 % 2.00 

Organic matter% 0.03 

Available N (mg 

kg
-1

) 

61.4 

Available P (mg 

kg
-1

) 

3.15 

Available K (mg 

kg
-1

) 

6.10 

nd: not detected 

 

    Three level of IAA  (75, 150 and 300 ppm, respectively) as combined with three rates of nitrogen fertilization 

(80, 100 and 120 kg N fed
-1

) were used applied. All previous treatments compared to the control.  

   Plant samples were dried at 65C° for 48 hrs, ground and wet digested using H2SO4: H2O2 method (6).  The 

digests samples were then subjected to measurement of N using Micro-Kjeldahle method; P was assayed using 

molybdenum blue method and determined by spectrophotometer and K was determined by Flame 

Photometer(7). Leaf chlorophyll a, b reading (mg/100 mg DW) according to (8). 

 

Results And Discussions 

 
Data presented in table (2) show the effect of N fertilization and IAA rates on yield and growth of wheat 

plants.  Increasing IAA rate under different levels of nitrogen fertilization increasing growth and yield of wheat 

plants. High rates of both nitrogen fertilization and IAA given high value of straw and grain 60.35 and 2.88 ton 

fed
-1

,respectively, as well as high value of plant height, Photosynthetic capacity and grain index 81.2 cm, 5.72 

g/cm
2
 and 49.1 g, respectively. IAA enhancing nitrogen fertilizer efficiency, it was found that with the addition 

of IAA improved the yield of wheat despite the decreasing in the rate of addition of nitrogen fertilizer; where the 

yield has not decreased much in the low and high rates of nitrogen fertilizer. Indole acetic acid is the main auxin 

in plants, controlling many important physiological processes including cell enlargement and division, tissue 

differentiation, and responses to light and gravity (9). (10) reported that 300, 600 and 900 ppm IAA applied at 

the beginning of the tillering stage in wheat plants increased ear, spikelet and grain length. 

 (11) showed that application of IAA had significant effect on yield of mungbean, IAA at 600 ppm produced 

highest  pod length, number of seeds per pod, seed yield per plant, 1000 seeds weight and seed yield (ton ha
-1

) 

and as compared to other concentrations and control treatment. 

Data presented in table (3) show the effect of N fertilization and IAA rates on some physiological 

compositions. Increasing IAA rates from 75 to 300 ppm 165165different rates of N fertilization increased 

chlorophyll a, chlorophyll b, carotenoid, protein and carbohydrate . High level of nitrogen fertilization (120 kg 

N fed
-1

) and IAA (300 ppm) gave high value of chlorophyll a, chlorophyll b, carotenoid and protein but the 

second level of IAA (150) under high level of N fertilization (120 kg N fed
-1

) was enough to obtain high value 

of  carbohydrate. 

IAA pays an active role in plant development by improving photosynthetic and activities of spreading leaves in 

plant.  It also starts the movement of carbohydrates during their manufacture  (12) and (13). (14) identified that 

due to IAA similar enlargement in leaf area  occur. In this research, it was also detected that chlorophyll content 

reduced due to salt stress but the enhancement due to exogenous applications of IAA at different levels. (15) 
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showed that if leaf area reduced its results of fall in plant growth and due to short water substances leaf area 

decreases but exogenous applications of IAA raise the leaf area and as a result of increase in plant growth.  

 

Table (2): Effect of N fertilization and IAA rates on yield and growth of wheat plants. 

Treatments 
Yield 

ton fed
-1

 

Plant 

height 

Photosynthetic 

capacity 
*
 

Grain 

index (g)
**

 

N fertilization rate         

(kg fed
-1

) 

IAA  

(ppm) 
Grain Straw cm g/cm

2
 g 

80 

75 2.62 5.75 79.8 3.42 38.5 

150 2.65 5.94 78.5 3.64 40.1 

300 2.68 5.95 78.4 3.98 40.5 

100 

75 2.69 5.83 79.1 4.40 39.4 

150 2.71 5.95 79.5 4.44 40.3 

300 2.78 6.00 80.1 4.45 41.0 

120 

75 2.79 6.09 79.3 5.00 46.6 

150 2.81 6.15 80.2 5.49 48.2 

300 2.88 6.35 81.2 5.72 49.1 

Control 2.52 5.10 80.1 3.41 41.0 

*Photosynthetic capacity = flag leaf weight (g)/flag area (cm
2
) 

** Grain index = grain yield quality 

 

Table (3): Effect of N fertilization and IAA rates on some physiological compositions of wheat plants. 

Treatments 
Chlorophyll 

a 

Chlorophyll 

b 

Carotenoid 

 
Protein Carbohydrate 

N fertilization 

rate 

(kg fed
-1

) 

IAA  

(ppm) 
mg/100 mg DW gm/ 100 seed gm 

80 

75 6.86 3.323 1.422 11.61 66.20 

150 6.732 3.345 2.323 11.80 68.00 

300 6.973 4.116 2.724 11.85 69.20 

100 

75 6.292 3.783 1.872 11.9 69.50 

150 6.443 4.202 2.204 12.10 70.00 

300 7.515 4.624 2.336 12.11 70.10 

120 

75 6.852 4.051 3.006 12.12 70.11 

150 7.917 4.316 2.932 12.40 71.10 

300 7.939 4.875 3.995 12.60 71.10 

Control 6.066 3.577 1.340 11.55 65.50 

     

        Data presented in table (4) show the effect of N fertilization and IAA rates on N, P and K content in leaves 

of wheat.   No remarkable Increase in N, P and K content under different rates of  IAA and N fertilization.  

Second level of IAA (150) under different level of N fertilization was  enough to obtain high value of N, P and 

K content in leaves of wheat. (16)  were shown that plant hormones  in general  and  auxins  in particular,  can  

significantly  affect  the uptake and further transport of nutrients within plants by regulating the sink action of 

developing tissues. However, increase in uptake of micronutrients (Zn, Cu and Fe) by wheat grains was 

observed with increase in IAA concentrations with SW (17) due to IAA application which decreased the effect 

of oxidative stress due to heavy metals  (Pb and  Cr). 
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Table (4): Effect of N fertilization and IAA rates on N, P and K content in leaves of wheat.              

 

Treatments 

 

Nutrient content in leaves, (%) 

 

N fertilization rate         

(kg fed
-1

) 

IAA  

(ppm) 
N P K 

80 

75 2.83 0.33 2.94 

150 2.84 0.34 2.97 

300 2.85 0.35 2.97 

100 

75 2.8 0.33 2.96 

150 2.86 0.36 2.97 

300 2.86 0.35 2.96 

120 

75 2.84 0.34 2.96 

150 2.86 0.37 2.97 

300 2.86 0.37 2.96 

Control 2.85 0.35 2.95 

 

CONCLUSION 

 
Based on these results, it could be concluded that high rate of both IAA (300 ppm)  and nitrogen fertilizer 

(120 kg fed
-1

 ) given high value of grain, straw, plant height, photosynthetic capacity and grain index; but 
second level of  IAA (150) under different level of N fertilization was  enough to obtain high value of  N, P and 

K content in leaves of wheat plants.  
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