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ABSTRACT 

The field experiment entitled "Influence of zinc and nano urea on growth and yield of maize 

(Zea mays L.)" was conducted during Kharif season, 2022 at Crop Research Farm, 

Department of Agronomy, Naini Agriculture Institute, Sam Higginbottom University of 

Agriculture, Technology And Sciences, Prayagraj, Uttar Pradesh. The result showed that 

growth parameters viz. Plant height (195.01 cm), Dry weight (90.62 g), Number of grain 

per cob (476.79), Cob length (21.2 cm), Grain yield (4.33t/ha), Stover yield (6.65t/ha), 

were recorded significantly high with the application of Zinc 30 kg/ha + Nano urea 4ml/lt.  
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Introduction  

 

Maize is the world's most widely cultivated food crop providing ample food calories and 

protein for more than one thousand million human beings in the world. Maize is known as 

"Queen of cereals" because it has the highest genetic yield potential among the cereals. It 

ranks 3rd among the cereals in India after wheat and rice. The term corn refers as "to sustain 

life" that provides nutrients for human and animals worldwide. It is cultivated throughout the 

year in all the seasons and grown around the globe. The nutritional value of maize is high as 

it contains 72% starch, 10% protein, 8.5% fiber, 4.8% oil, 3.0% sugar and 1.7% ash. 

Comparatively maize gives more yield than the other cereals such as rice, wheat etc. It is an 

important staple food and also used as a fodder crop in India. Starch, cooking oil and gluten 

are also extracted from maize. The starch in maize can be hydrolysed and enzymatically 

treated to produce syrups, particularly high fructose corn syrup, a sweetener and also as 

fermented and distilled to produce grain alcohol. (Rathore et al.2022). 

Globally, total area of maize amounts to 197 million hectares and production of 1210 million 

thousand tonnes in 2021. In India, maize is the third most important food crops after rice and 

wheat. According to advance estimate it is cultivated in an area of about 9.86 million hectares 

with production of 31.51 million tones and an average productivity of 3195 kg/ha which is 

the fifth largest producer in the world contributing three percent of the total global 



 

  

production. Uttar Pradesh contributes an area of about 0.77 million hectares with 7.98% to all 

over India and production 1.80 million tones.  (GOI, 2021) 

In Indian soil zinc shortage issue. Zinc activates various enzymes, aids in the production of 

auxin, and boosts meristematic activity. The majority of research on this crop's nutrition has 

focused on major components, whereas micronutrients' importance is still largely 

disregarded. For the research community, nanoscience and nanotechnology constitute a new 

horizon. Utilizing the tiniest possible particles, nano fertilizer raises hopes for increasing 

agricultural yield by solving issues that cannot be resolved normally. When fertilizers are 

applied directly to the soil, nutrients are lost through a variety of processes, including 

photolysis, hydrolysis, leaching, and degradation. As a result, it's possible that the applied 

fertilizer won't be able to reach the intended locations in the plant's system and so won't be 

able to promote crops' best development and production. Thus, an effort was made to spray 

foliar fertilizer onto the crop in order to boost the effectiveness of applied fertilizer in the 

form of nano fertilizer (Kumar et al. 2021).  

Zinc plays a very important role in plant metabolism by influencing the activities of 

hydrogenase and carbonic anhydrase and stabilization of ribosomal proteins. Amongst crops, 

maize shows the high sensitivity to Zn deficiency for its physiological requirements. Zn 

activates the plant enzymes by carbohydrate metabolism, maintaining the integrity of cellular 

membranes, protein synthesis and regulation of auxin synthesis. It is essential for the 

synthesis of auxin because Zinc helps in tryptophan production, which is a precursor of 

Indole-3-acetic acid (IAA). Zn has apronounced effect on the important processes of plants 

like photosynthesis, protection against reactive oxygen species. Nitrogen metabolism, 

carbonic anhydrase activity, chlorophyll synthesis and resistance to biotic and abiotic 

stresses. Maize is one of the crops most sensitive to Zn deficiency. Zinc is a micronutrient 

which enhances the grain productivity in the maize production. The supply of Zn in the crops 

can be done directly on the soil, as fertilizers, via foliar fertilization or seed treatments The 

overall objective of the study was to assess the effect of zing as soil and foliar application on 

the growth and yield of maize. (Kumar et al. 2019).  

Urea contributes about 82 per cent of the total fertilizer consumption in India and about 55 

per cent of the total fertilizer nitrogen consumed in the world. Around 30-40 per cent of 

nitrogen from urea is utilized by plants and the rest gets wasted due to quick chemical 



 

  

transformation as a result of leaching, volatilization, denitrification and run off, thereby low 

use efficiency. 

Whereas, nano urea has high nitrogen use efficiency and also it is environment friendly. This 

fertilizer is popularly known as "smart fertilizer" because it reduces the emission of nitrous 

oxide which is primarily responsible for contaminating soil, air and water bodies and also 

helps in reduction of global warming. Liquid nano fertilizer which is currently the best 

alternative to urea fertilizer. One bottle of nano urea (500 ml) is equivalent to a bag of urea 

fertilizer (45 kg), 10% lower than a bag of conventional urea. It can bring down the import of 

urea fertilizer. One nano urea liquid particle is 30 nano meters in diameter, with 10,000 times 

higher surface area to volume size than normal granular urea. Foliar application of nano urea 

liquid at critical crop growth stages of a plant effectively fulfills its nitrogen requirement and 

leads to higher crop productivity and quality in comparison to conventional urea. (Sahu et al. 

2022). These properties make it a promising alternative over conventional urea, Micro-

organism plays a vital role in fixing, solubilizing, mobilizing, recycling of macro and micro 

nutrients in an agricultural eco-system. Although, they are occurring naturally in soil but their 

population is generally insufficient to bring about the desired level of nutrient mobilization. 

(Kanoj et al. 2022). Keeping the above aspects in view, the present investigation entitled 

“Effect of different levels of zinc and nano urea application on growth and yield of Maize 

(Zea mays L.). 

 

MATERIAL AND METHODS 

The experiment was conducted during the Kharif season 2022, at the Crop Research 

Farm (CRF), Department of Agronomy, Naini Agricultural Institute, Sam Higginbottom 

University of Agriculture, Technology And Sciences, Prayagraj (U.P.) which is located at 25° 

39' 42"N latitude, 81° 67 56" E longitude, and 98 m altitude above the mean sea level (MSL). 

The experiment was laid out in Randomised Block Design with ten treatments which are 

replicated thrice with three levels of application of Zinc 20, 25, 30 kg/ha and three levels of 

foliar application of Nano Urea 2, 3, 4ml/l and control. Treatment combinations are T1: Zinc 

(20kg/ha) + Nano Urea (2ml/l), T2: Zinc (20kg/ha) + Nano Urea (3ml/l), T3: Zinc (20kg/ha) 

+ Nano Urea (4ml/l), T4: Zinc (25kg/ha) + Nano Urea (2ml/l), T5: Zinc (25kg/ha) + Nano 

Urea (3ml/l), T6: Zinc (25kg/ha) + Nano Urea (4ml/l),  T7: Zinc (30kg/ha) + Nano Urea 



 

  

(2ml/l), T8: Zinc (30kg/ha) + Nano Urea (3ml/l), T9: Zinc (30kg/ha) + Nano Urea (4ml/l), 

T10: Control (RDF 120-60-40 Kg/ha NPK) are used. The soil in the experimental area was 

sandy loam with pH (8.0), organic carbon (0.42%), available N (180.58 kg/ha), available P 

(15.54 kg/ha), and available K (198.67 kg/ha). Seeds are sown at a spacing of 60*25 cm to a 

seed rate of 25 kg/ha. The recommended dose of nitrogen (20 kg/ha), phosphorus (30 kg/ha) 

and potassium (60 kg/ha) were applied as basal dose just before sowing and Zinc and Nano 

urea (Foliar spray at 35 and 55 DAS) were applied as per the treatments. Data recorded on 

different aspects of crop, viz., growth, yield attributes were subjected to statistically analysed 

by analysis of variance method (Gomez and Gomez, 1976). 

RESULT AND DISCUSSION  

GROWTH ATTRIBUTES 

Plant height(cm) The data revealed that significant and higher plant height (195.01cm) was 

observed in treatment 9 (Zinc 30 kg/ha + 4ml/l Nano Urea). However, treatment 8(30 kg/ha 

Zinc + 3ml/l Nano Urea), was found to be statistically at par with treatment 9 (30 kg/ha Zinc 

+ 4ml/l Nano Urea) in (table 1). Significant and higher plant height was observed with 

application of Nano urea (4 ml/l) might be due to increasing dose of nano urea increase cell 

division, cell metabolism and growth of cells. Similar results was reported by Singh et al. 

(2019). Further, significantly higher plant height was observed with application of Zinc 

(30kg/ha) it may be due to zinc is an activator of plant nutrients and plays an important role 

in growth and metabolism of microorganisms, where Zinc element is present in the enzyme 

system as co-factor and mental activator of many enzymes, and this improvement in plant 

height. Similar findings was also reported by Vankatakrishnan et al.  (2003). 

Plant Dry weight (g) The data revealed that significantly higher plant dry weight (90.62 g) 

was observed in treatment 9(Zinc 30kg/ha + Nano Urea 4ml/l). However, treatment 8(Zinc 

30kg/ha + Nano Urea 3ml/l) was found to be statistically at par with treatment 9(Zinc 

30kg/ha + Nano Urea 4ml/l) in (table 1). Significant and higher plant dry weight was 

observed with application of Zinc (30kg/ha) may be due to micronutrient helps to activate the 

synthesis of tryptophan and precursor of IAA which is responsible to stimulation of plant 

growth and accumulation of biomass and micronutrient being a component of ferredoxin and 

electron transport are also associated with chloroplast which acceleration in photosynthesis is 



 

  

evident for the better vegetative growth, resulted in higher plant dry weight. Similarly, 

findings were also reported by Singh et al. (2017) 

 

 

 

 

 

 

YIELD ATTRIBUTES 

         Number of grains/cobs: The data revealed that in treatment 9 (Zinc 30 kg/ha + Nano 

Urea 4 ml/l) recorded significant highest number of grain/cob (476.79). However, treatment 

8(Zinc 30 kg/ha + Nano Urea 3 ml/l), treatment 6 (Zinc 25 kg/ha + Nano Urea 4 ml/l) was 

found to be statistically at par with treatment 9(Zinc 30kg/ha + Nano Urea 4ml/l) in (table 2). 

Significant and higher number of grains/cob was obtained with the application of zinc 

(30kg/ha) might be due to the increased fertilizers application could be attributed to the 

increased physiological processes in crop plant leading to higher growth and increased 

photosynthates to silk. The similar findings were reported by Kumar et al. (2007).  

     Length of cob (cm): The data revealed that in treatment 9 (Zinc 30 kg/ha + Nano Urea 4 

ml/l) recorded significant highest length of cob (21.1 cm). However, treatment 8(Zinc 30 

kg/ha + Nano Urea 3 ml/l), treatment 6 (Zinc 25 kg/ha + Nano Urea 4 ml/l) was found to be 

statistically at par with treatment 9(Zinc 30kg/ha + Nano Urea 4ml/l) in (table 2). Significant 

and higher length of cob was observed with the application of Zinc(30kg/ha) might be due to 

higher chlorophyll contents and photosynthetic activity, synthesis of metabolites and regulate 

growth substances oxidation and metabolic activities. These similar findings were reported by 

Meena et al. (2013).  

   Grain yield (t/ha): The data revealed that in treatment 9 (Zinc 30 kg/ha + Nano Urea 4 

ml/l) recorded significant highest number of grain yield (4.33 t/ha). However, treatment 

8(Zinc 30 kg/ha + Nano Urea 3 ml/l), treatment 6 (Zinc 25 kg/ha + Nano Urea 4 ml/l) was 

found to be statistically at par with treatment 9(Zinc 30kg/ha + Nano Urea 4ml/l) in (table 2). 

Significant and higher grain yield was with nano urea (4ml/l) which might be due to because 



 

  

of increasing growth of plant parts and metabolic process such as photosynthesis leads to 

higher photosynthates accumulation and translocation to the economic parts of the plant. The 

similar findings were reported by Kumar et al. (2020) in rice crop. Further application of 

Zinc (30kg/ha) may be due to the improved physiology of plant with the add Zn consequently 

correction the efficiency of different enzymes, chlorophyll content, IAA hormone and 

improvement in nitrate conversion to ammonia in plant leading to higher yield. The similar 

findings were reported by Firdous et al. (2018).  

 

 

 Stover yield (t/ha): The data revealed that in treatment 9 (Zinc 30 kg/ha + Nano Urea 4 

ml/l) recorded significant highest stover yield (6.65 t/ha). However, treatment 8(Zinc 30 

kg/ha + Nano Urea 3 ml/l), treatment 6 (Zinc 25 kg/ha + Nano Urea 4 ml/l) was found to be 

statistically at par with treatment 9(Zinc 30kg/ha + Nano Urea 4ml/l) in (table 2). Significant 

and higher seed yield was obtained with the application of Zinc (30kg/ha) might be due to 

zinc plays an important role in biosynthesis of the IAA and initiation of primordial for 

reproductive parts and a result of favourable effect on the metabolic reactions within the 

plants. Similar result was reported by Malve et al. (2014) in sorghum crop. Further, higher 

stover yield was obtained with application of Nano Urea (4ml/l) might be due to nano 

fertilizer quick absorption by the plant and easiness of translocation, which aided in better 

rates of photosynthesis. Similar result was reported by Khalil et al. (2019) in rice crop. 

 

CONCLUSION  

It can be concluded that in Maize with the application of Zinc 30 kg/ha along with the 

application of Nano urea 4ml/l. (Treatment 9) was observed highest grain yield and 

benefit cost ratio. 

 

 

 

 

 



 

  

REFERENCES 

 

1. Ajithkumar, K., Kumar, Y., Savitha, A. S., Ajayakumar, M. Y., 

Narayanaswamy, C., Raliya, R., ... & Bhat, S. N. (2021). Effect of IFFCO 

nanofertilizer on growth, grain yield and managing turcicum leaf blight disease in 

maize. International Journal of Plant and Soil Science, 33(16), 19-28. 

2. Al-Shammari, A. J., & Al-Ansari, A. M. S. Response Growth and Productivity of 

Cultivars Wheat (Triticum Aestivum L.) to Fertilization by Nano and Mineral 

Nitrogen. International Journal of Health Sciences, (I), 8205-8216. 

3. Alyasari, J. W., Safi, M. Q., Alamery, A. A., Abudahi, Y. M., Jawad, N. N., 

Almosawy, H. M., ... & Al-Ghazali, N. A. (2019, November). Role of nano-particles 

fertilizers on growth of corn (Zea mays L.) cv 5018. In IOP Conference Series: Earth 

and Environmental Science (Vol. 388, No. 1, p. 012087). IOP Publishing. 

4. Ariraman, R., Selvakumar, S., Mansingh, M., Karthikeyan, M., & Vasline, Y. A. 

(2022). Effect of Zinc Application on Growth, Yield Parameters, Nutrient Uptake, 

Yield and Economics of Maize. Agricultural Reviews, 43(1), 104-109. 

5. Chaudhary, D. G., Chaudhary, S. R., Chaudhary, M. M., & Mor, V. B. (2017). 

Interaction effect of potassium and zinc on yield and nutrient uptake of forage maize 

(Zea mays L.) grown on loamy sand soil. Int J Chem Stud, 5(4), 1737-1739. 

6. Dampare, F.A., Ofosu-Budu, K.G., Danso., (2020) Impact of zinc and nitrogen 

fertilizer on the growth and yield of maize in the semi-deciduous forest zone of ghana. 

Journal of Ghana Science Association, Vol. 19, No. 1. 

7. Deswal, K., & Pandurangam, V. (2018). Morpho-physiological and biochemical 

studies on foliar application of zinc, iron and boron in maize (Zea mays L.). Journal 

of pharmacognosy and Phytochemistry, 7(2), 3515-3518. 

8. Esmaeili, M., Heidarzade, A., & Gholipour, M. (2016). Response of maize to foliar 

application of zinc and azotobacter inoculation under different levels of urea fertilizer. 

Journal of Agricultural Sciences, Belgrade, 61(2), 151-162. 

9. Firdous, S., Agarwal, B. K., & Chhabra, V. (2018). Zinc-fertilization effects on 

wheat yield and yield components. Journal of Pharmacognosy and Phytochemistry, 

7(2), 3497-3499. 

10. Gomez, K.A. and Gomez, A.A. (1976). Statistical procedures for Agricultural 

Research, 2nd Edition, John Wiley and Sons, New York, 680p. 



 

  

11. GOI (2020). Directorate of Economics and Statistics, Department Of Agricultural 

And Cooperation, New Delhi, India, Annual progress report, 

https://aps.dac.gov.in/APY/Public Reportl.aspx. 

12. GOI (2021). Agricultural Statistics at a Glance: Ministry of Agriculture, Government 

of India, New Delhi, https://www.agricoop.nic.in accessed by May17, 2022. 

13. Gupta, S. P., Mohapatra, S., Mishra, J., Yadav, S. K., Verma, S., Singh, S., & 

Singh, B. V. (2022). Effect of Nano-nutrient on Growth Attributes, Yield, Zn 

Content, and Uptake in Wheat (Triticum aestivum L.). International Journal of 

Environment and Climate Change, 2028-2036. 

14. Iqbal, J., Khan, R., Wahid, A., Sardar, K., Khan, N., Ali, M., ... & Ahmad, R. 

(2016). Effect of nitrogen and zinc on maize (Zea mays L.) yield components and 

plant concentration. Advances in Environmental Biology, 10(10), 203-209. 

15. Jadhav, V. D., Bainade, S. P., & Birunagi, S. M. (2022). Chlorophyll meter (SPAD) 

based nano urea fertilization in maize (Zea mays L.). 

16. Kannoj, J., Jain, D., Tomar, M., Patidar, R., & Choudhary, R. Effect of Nano Urea vs 

Conventional Urea on the Nutrient Content, Uptake and Economics of Black Wheat 

(Triticum aestivum L.) along with Biofertilizers. 

17. Liu, D. Y., Zhang, W., Liu, Y. M., Chen, X. P., & Zou, C. Q. (2020). Soil 

application of zinc fertilizer increases maize yield by enhancing the kernel number 

and kernel weight of inferior grains. Frontiers in Plant Science, 11, 188. 

18. Marngar, E., & Dawson, J. (2017). Effect of biofertilizers, levels of nitrogen and 

zinc on growth and yield of hybrid maize (Zea mays L.). International Journal of 

Current Microbiology and Applied Sciences, 6(9), 3614-3622. 

19. Mehta, S., & Bharat, R. (2019). Effect of integrated use of nano and non-nano 

fertilizers on yield and yield attributes of wheat (Triticum aestivum L.). Int. J. Curr. 

Microbiol. App. Sci, 8(12), 598-606. 

20. Midde, S. K., Perumal, M. S., Murugan, G., Sudhagar, R., Mattepally, V. S., & 

Bada, M. R. (2021). Evaluation of Nano Urea on Growth and Yield Attributes of 

Rice (Oryza Sativa L.). Chemical Science Review and Letters, 11(42), 211-214. 

21. Preetha, P. S., & Stalin, P. (2014). Response of maize to soil applied zinc fertilizer 

under varying available zinc status of soil. Indian Journal of Science and Technology, 

7(7), 939. 

https://aps.dac.gov.in/APY/Public Reportl.aspx


 

  

22. Rathore, R., Hasan, A., David, A. A., Thomas, T., & Reddy, I. S. (2022). Effect of 

different levels of nano urea and conventional fertilizer on soil health of maize (Zea 

mays L.) Var, P3544 in an Inceptisols of Prayagraj, (UP) India. 

23. Rawate, D., Patel, J. R., Agrawal, A. P., Agrawal, H. P., Pandey, D., Patel, C. R., 

... & Chandravanshi, M. (2022). Effect of nano urea on productivity of wheat 

(Triticum aestivum L.) under irrigated condition. 

24. Reddy, B. M., Elankavi, S., Kumar, M. S., Sai, M. V., & Vani, B. D. (2022). 

Effects of conventional and nano fertilizers on growth and yield of maize (Zea mays 

L.). Bhartiya Krishi Anusandhan Patrika, 500, 1-4. 

25. Sahu, T. K., Kumar, M., Kumar, N., Chandrakar, T., & Singh, D. P. (2022). 

Effect of nano urea application on growth and productivity of rice (Oryza sativa L.) 

under mid land situation of Bastar region. Pharma Innov, 11, 185-87. 

26. Samui, S., Sagar, L., Sankar, T., Manohar, A., Adhikary, R., Maitra, S., & 

Praharaj, S. (2022). Growth and productivity of rabi maize as influenced by foliar 

application of urea and nano-urea. Crop Research, 57(3), 136-140. 

27. Shabaz, M. K., Ali, H., Sajjad, M., Shah, S. A. N., & Malook, S. (2015). Role of 

zinc nutrition in maize for growth and yield: an overview. American-Eurasian 

Journal of Agricultural and Environmental Science, 15, 1323-30. 

28. Singh, J., Partap, R., Singh, A., & Kumar, N. (2021). Effect of nitrogen and zinc on 

growth and yield of maize (Zea mays L.). International Journal of Bio-resource and 

Stress Management, 12(3), 179-185. 

29. Singh, S., Singh, V., & Mishra, P. (2017). Effect of NPK, boron and zinc on 

productivity and profitability of late sown kharif maize (Zea mays L.) in western Uttar 

Pradesh, India. Annals of Agricultural New Series, 38(3), 310-313. 

30. Tharaka, M., RaviChandra, K., & Singh, V. (2021). Influence of nitrogen and zinc 

on growth and yield of baby corn (Zea mays L.). International Journal of Plant & 

Soil Science, 33(23), 64-70. 

31. Velmurugan, A., Subramanil, T., Bommayasamy, N., Ramakrishna, M. K., & 

Swaranam, T. P. (2021). The effect of foliar application of nano urea (liquid) on rice 

(Oryza sativa L.). J. Andaman Sci. Assoc, 26, 76-81. 



 

  

 

Table 1 Effect of Different Levels of Zinc and Foliar Application of Nano urea on Dry Weight (g) of Maize. 

S.no.  Treatment combinations  Plant height (cm) Plant dry weight (g) 

1. Zinc 20kg/ha + Nano urea 2ml/l 177.88 79.67 

2. Zinc 20kg/ha + Nano urea 3ml/l 181.65 84.03 

3. Zinc 20kg/ha + Nano urea 4ml/l 177.98 81.59 

4. Zinc 25kg/ha + Nano urea 2ml/l 186.61 84.88 

5. Zinc 25kg/ha + Nano urea 3ml/l 189.63 87.25 

6. Zinc 25kg/ha + Nano urea 4ml/l 178.07 82.40 

7. Zinc 30kg/ha + Nano urea 2ml/l 186.93 85.66 

8. Zinc 30kg/ha + Nano urea 3ml/l 193.96 88.65 

9. Zinc 30kg/ha + Nano urea 4ml/l 195.01 90.62 

10. Control (120:60:40 NPK kg/ha) 163.08 77.47 

 F test S S 

 SEm(±) 7.64 2.46 

 CD (p=0.05) 16.05 7.33 



 

  

Table 2. Effect of different levels of zinc and foliar application of nano urea on yield attributes of maize. 

No. of 
S.No. Treatment combination                             cob/ plant 

No. of 
grains 
/cob 

Length of 
Cob (cm) 

Seed 
Index 

Grain 
Yield 

Stover 
yield 

Harvest 
Index 

    (g) (t/ha) (t/ha) (%) 

1. Zinc 20kg/ha + Nano urea 2ml/l 1.7 348.82 16.2 21.50 3.18 6.13 34.13 

2. Zinc 20kg/ha + Nano urea 3ml/l 1.7 367.94 16.4 21.61 3.19 6.18 33.60 

3. Zinc 20kg/ha + Nano urea 4ml/l 1.8 377.49 17.5 21.75 3.20 6.20 34.01 

4. Zinc 25kg/ha + Nano urea 2ml/l 1.8 409.76 17.6 22.28 3.24 6.21 34.24 

5. Zinc 25kg/ha + Nano urea 3ml/l 1.9 423.23 18.0 22.65 3.39 6.46 34.17 

6. Zinc 25kg/ha + Nano urea 4ml/l 2.0 443.25 19.0 23.16 3.54 6.49 35.20 

7. Zinc 30kg/ha + Nano urea 2ml/l 1.8 422.40 17.9 22.29 3.27 6.35 34.00 

8. Zinc 30kg/ha + Nano urea 3ml/l 2.2 443.95 20.6 23.89 4.18 6.51 39.00 

9. Zinc 30kg/ha + Nano urea 4ml/l 1.9 476.79 21.2 25.03 4.33 6.65 39.41 

10. Control (RDF 120:60:40 NPK kg/ha) 1.7 338.66 14.3 19.78 3.16 5.96 34.69 

F test NS S S NS S S NS 

SEm (±) 0.11 11.67 0.49 1.006 0.26 0.12 1.94 

CD (p=0.05) - 34.69 1.45 - 0.78 0.38 - 
 

 

 


