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Abstract 

Red gram (Cajanuscajan L) also known as kandulu, tur, pigeon pea or arhar is a very important food crop 

in India. It is the second most important pulse in India after Bengal gram. The ability of red gram to give 

high economic yields under soil moisture deficit makes it an important crop in rain fed and dry land 

agriculture (1).Pigeon pea grows in arid and semiarid regions. It is used traditionally as food, fodder and 

fuel. 

Maize, also known as Cornor Mokkajonna is one of the most important cereals in the world. Maize can be 

grown over a range of agro-climatic zones and this quality makes it a versatile crop (2).Maize is the third 

most important cereal after rice and wheat for human food (3). It is the third in the world after wheat and 

rice, in area of cultivation and production. 

Urea is a popular form of N fertilizer due to its high N analysis, easeof handling and storage, and 

relatively low cost.(4). 

Urea is a good source of nitrogen for plants.. Urea, also known as carbamide, is an organic 

compound with chemical formula CO(NH2)2. This amide has two –NH2 groups joined by 

a carbonyl (C=O) functional group. Nitrogen is a major essential nutrient for plants. It is present in many 

biochemical compounds like DNA, RNA, ATP, amino acids, proteins, NAD, enzymes and coenzymes 

Effects of urea on germination of wheat was studied by Walter R Zich (5). Xiaoli Qi et al studied the 

effect of urea on the seed germination in rice (6).. Sanchita Bhattacharya et al studied the effects of urea 

on the seed germination in green gram and black gram (7). 

 Study of the effect of different concentrations of urea on the germination and growth of red gram and 

maize, helps in determining the optimum concentration of urea that can be used for these crops to 

improve soil fertility. 
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Introduction 

Red gram (Cajanuscajan L) also known as kandulu, tur, pigeon pea or arhar is a very important food crop 

in India. It is the second most important pulse in India after Bengal gram. The ability of red gram to give 

high economic yields under soil moisture deficit makes it an important crop in rain fed and dry land 

agriculture (1).Pigeon pea grows in arid and semiarid regions. It is used traditionally as food, fodder and 

fuel. 

Maize, also known as Corn or Mokkajonna is one of the most important cereals in the world. Maize can 

be grown over a range of agro-climatic zones and this quality makes it a versatile crop (2).Maize is the 

third most important cereal after rice and wheat for human food (3). It is the third in the world after wheat 

and rice, in area of cultivation and production. 

Urea is a popular form of N fertilizer due to its high N analysis, ease of handling and storage, and 

relatively low cost.(4). 

Urea is a good source of nitrogen for plants.. Urea, also known as carbamide, is an organic 

compound with chemical formula CO(NH2)2. This amide has two –NH2 groups joined by 

a carbonyl (C=O) functional group. Nitrogen is a major essential nutrient for plants. It is present in many 

biochemical compounds like DNA, RNA, ATP, amino acids, proteins, NAD, enzymes and coenzymes 

Effects of urea on germination of wheat was studied by Walter R Zich (5). Xiaoli Qi et al studied the 

effect of urea on the seed germination in rice (6).. Sanchita Bhattacharya et al studied the effects of urea 

on the seed germination in green gram and black gram (7).) 

Bateman etal studied the effects of urea on 20 native plant species of Australia (8). Gasser studied the 

effect of urea on the seed germination of kale, barley and wheat (9). Bremner and Krogmeier reported that 

the adverse effects of urea on seed germination may be due to the release of ammonia from urea in the 

soil. (10) 

 Study of the effect of different concentrations of urea on the germination and growth of red gram and 

maize, helps in determining the optimum concentration of urea that can be used for these crops to 

improve soil fertility.. 

Materials and Methods  

The seeds of maize and red gram are obtained from the local market. Soil from the open field in the 

college campus is filled in pots.Seeds are soaked in water for 24 hours and then the seeds are sown in pots 

at a depth of 1 inch. The plants are uniformly watered. Urea is dissolved in distilled water and applied at 

different concentrations of 0% (Control), 1%, 2%, 3% and 4%.  For every treatment 15 plants are used. 

After 5th, 7th and 10th day 5 plants for each treatment are taken out.The length of the shoot, the length of 

the root are measured with a scale.  

Fresh weight and dry weight of the seedlings is measured on the 10th day. Fresh weight is measured with a 

single pan balance. For dry weight, the plants are kept in hot air oven at about 800C for 24 hours. 

Germination percentage is calculated by the following formula: 

Germination percentage = number of seeds germinated x 100/ total number of seeds sown. 
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Results and Analysis 

Germination percentage in Zea Mays 

Control 1% Urea 2% Urea 3%% Urea 4% Urea 

90 86 84 78 70 

Germination percentage in Cajanus cajan 

Control 1% Urea 2% Urea 3%% Urea 4% Urea 

80 78 76 70 62 

Root length and shoot length in Cajanuscajan: 
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Root length and shoot length in Zea Mays: 

 

Days treatment Root length (cm) shoot length (cm) 

Day 5 

control 6.5 11 

1% urea 10 13 

2% urea 10 26.5 

3% urea 7 30 

4% urea 6.3 27.5 

Day 7 

control 8 18 

1% urea 12 24 

2% urea 11 33 

3% urea 8.5 36.5 

4% urea 7.5 38.5 

Day 10 

control 10.5 30.5 

1% urea 12.5 37 

2% urea 13.4 35.5 

3% urea 9 40 

4% urea 8.5 41 
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Fresh weight and dry weight of Cajanuscajan seedlings after 10 days: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fresh weight and dry weight of Zea mays seedlings after 10 days: 

 

treatment fresh weight mg dry weight mg 

control 141 62 

1% urea 153 64 

2% urea 178 72 

3% urea 238 95 

4% urea 354 142 

 

treatment fresh weight mg dry weight mg 

control 49 12 

1% urea 74 32 

2% urea 62 95 

3% urea 68 18 

4% urea 51 16 
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Findings and conclusions:- 

Application of urea is found to have a negative effect on seed germination in both Cajanuscajan and Zea 

mays. It suggests that urea should be used only after the germination of seeds. 

2% urea is giving the best results in terms of increase in biomass in case of Cajanuscajan, whereas in Zea 

mays 4% urea gave best results. 

Concrete conclusions can be drawn only after the studying a much larger sample size, and more 

controlled environmental factors including soil composition, soil pH, moisture, temperature and light. 

 

 

 

References 

[1] R. Renuka, M. D. Vijayakumari, A. Baba, and A. Meena, "Economic Analysis of Red Gram  

      Cultivation in Gulberga District of Karnataka State," The Journal of Research PJTSAU, vol. 47, no. 2,     

      pp. 42–45, 2019. 

[2] L. K. Murdia, R. Wadhwani, N. Wadhwan, P. Bajpai, and S. Shekhawat, "Maize Utilization in India:   

     An Overview," American Journal of Food and Nutrition, vol. 4, no. 6, pp. 169–176, 2016. 

[3] R. Saikumar, B. Kumar, J. Kaul, C. G. Karjagi, S. L. Jat, C. M. Parihar, and A. Kumar, "Maize  

     Research in India: Historical Perspective and Future Challenges," Maize Journal, vol. 1, no. 1, pp. 1–   

     6, 2012. 

[4] C. A. Grant and L. D. Bailey, "Effect of Seed-Placed Urea Fertilizer and N-(n-butyl) Thiophosphoric  

     Triamide (NBPT) on Emergence and Grain Yield of Barley," Canadian Journal of Plant Science, vol.     

    79, pp. 491–496, 1999. 

[5] W. R. Zich, "Effects of Urea and Some Other Nitrogen Compounds on Germination of Wheat,"  

      Electronic Thesis, South Dakota State University, 1957. [Online]. Available:    

      http://openprairie.sdstate.edu/etd/2417 

[6] X. Qi, W. Wu, F. Shah, S. Peng, J. Huang, K. Cui, H. Liu, and L. Nei, "Ammonia Volatilization from  

     Urea Application Influenced Germination and Early Seedling Growth of Dry Direct-Seeded Rice," The    

     Scientific World Journal, vol. 2012, Art. no. 857472, 2012. 

[7] S. Bhattacharya, S. Debnath, S. Debnath, and A. K. Sahal, "Effects of Vermicompost and Urea on the  

     Seed Germination and Growth Parameters of Vigna mungo L. and Vigna radiata L. Wilczek," Journal    

    of Applied and Natural Science, vol. 11, no. 2, pp. 321–326, 2019. 

[8] A. Bateman, T. E. Erickson, D. J. Merritt, and M. Muñoz-Rojas, "Effects of Inorganic Amendments  

    (Urea, Gypsum) on Seed Germination and Seedling Recruitment of 20 Native Plant Species Used in     

     Dryland Restoration," in Proceedings of the 19th EGU General Assembly, Vienna, Austria, Apr. 23– 

     28, 2017, p. 15744. 

[9] J. K. R. Gasser, "Effects of Urea on the Germination and Early Growth of Kale, Barley and Wheat,"  

     Plant and Soil, vol. 23, no. 3, pp. 351–370, 1965. 

[10] J. M. Bremner and M. J. Krogmeier, "Evidence That the Adverse Effect of Urea on Seed  

      Germination in Soil Is Due to Ammonia Formed Through Hydrolysis of Urea by Soil Urease,"    

      Proceedings of the National Academy of Sciences of the United States of America, vol. 86, pp. 8185– 

     8188, 1989. 

http://www.uijes.com/
http://openprairie.sdstate.edu/etd/2417

