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Abstract 
During the 2020 rabi, a field experiment titled "Nutrient Management in Sweet Corn based Vegetable 

Intercropping Systems" was conducted on the sandy clay loam soils of the wetland farm of S.V. 

Agricultural College, Tirupati, Andhra Pradesh. The experiment was designed with a split plot and 

replicated thrice. Main plots consisted of three intercropping systems viz., sweet corn + knol khol (I1), 

sweet corn + radish (I2) and sweet corn + onion (I3) and sub plots with four nutrient levels viz., 100% 

RDF to sweet corn alone (N1), 100% RDF to sweet corn + 75% RDF to inter crop (N2), 100% RDF to 

sweet corn + 50% RDF to inter crop (N3) and 100% RDF to sweet corn + 25% RDF to inter crop (N4). 

All three intercrops performed better in terms of plant height, dry matter production and light 

interception, at all stages of observation with application of 100% RDF to sweet corn + 75% RDF to inter 

crop (N2) followed by 100% RDF to sweet corn + 50% RDF to intercrop (N3), 100% RDF to sweet corn 

+ 25% RDF to intercrop (N4) and 100% RDF to sweet corn alone (N1), in order of descent. All intercrop 

yields was higher with application of 100% RDF to sweet corn + 75% RDF to intercrop (N2) followed by 

100% RDF to sweet corn + 50% RDF to intercrop (N3), 100% RDF to sweet corn + 25% RDF to 

intercrop (N4) and 100% RDF to sweet corn alone (N1). 
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1. Introduction 

Due to a growth in population, India's need for food and nutrition has increased. The only way 

to satisfy the rising demand for food and nutrition is to increase crop yield per unit area using 

the limited amount of land and growing resources that are available. Combining crops is 

essential for improving output, maximizing the use of growing resources per unit area, and 

maintaining healthier soil. Sustainable agricultural output is crucial for today's Indian 

agriculture. Therefore, in order to achieve sustainability, we must consider every option for 

crop intensification with sustainable nutrition.  

The third-most significant cereal crop worldwide and in India is maize. Zea mays L. 

saccharata, sometimes referred to as sweet corn or sugar corn, is a hybridized variety of maize 

created expressly to increase the sugar content. Sweet corn can be purchased frozen or canned 

for later use. It is also sold fresh, roasted or boiled. With rising demand for human 

consumption in and around major cities, fresh green cobs command premium prices. After the 

green cob harvest, nutritious green fodder is available, greatly increasing the economic 

benefits. Both domestically and internationally, Sweet Corn has enormous potential. Because 

it is a crop with a short growing season and only needs a little amount of area due to its single 

stem and upright growth habit, sweet corn is best suited for intercropping systems. It is 

suggested that sweet corn be intercropped with short-duration crops including legumes, leafy 

vegetables and other vegetables due to the demand for these crops. Additionally, it guarantees 

greater land occupancy and increases farmer profitability. Vegetables are the most important 

component of a diet that is balanced. They have the biologically valuable proteins, lipids, and 

carbohydrates, as well as vitamins, minerals, and dietary fibers, which gives them the name 

"Protective Food". In the growing of sweet corn, vegetables like knol khol, radish and onion 

can be used as intercrops. One of the more typical vegetables and a cool-season crop is knol 

khol. It is a good source of nutritional fiber as well as antioxidant vitamins C, E and carotene. 

The second intercrop radish, both the roots and the leaves are a significant source of nutrients, 

being high in ash, calcium, salt, phosphorus, potassium, and ascorbic acid as well as proteins, 

lipids, carbohydrates and fiber. Third intercrop is onion which is daily used vegetable in large 

quantity. Onions can be chopped raw and used in salads. Because they are so rich in vitamins,  
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minerals and antioxidants, onions are a nutrient-dense food. 

Vegetable planting in India should now be intensified and 

expanded due to their quick growth and short duration. It 

serves as protection against crop failure in unusual years. 

Intercrops keep the soil fertile because they absorb nutrients 

from the top layers of the soil, reduce soil runoff and control 

weeds. In terms of offering protection and support, 

intercropping is more advantageous. Intercrops are chosen 

based on crop duration and growth rethyms. The productivity 

of maize largely depends on its nutrient requirement and 

management particularly that of nitrogen, phosphorus and 

potassium. Nutrient use efficiency of an individual crop in an 

intercrop is mostly lower than their respective sole crops. 

Some nutrients would be wasted during early growth stages of 

long-term crops, but they can utilize by an associated crop 

growing between the rows of intercropping system. Fertilizers 

are more efficiently used in an intercropping system, due to 

the increased amount of humus and the different rooting 

systems of crops, as well as differences in the amount of 

nutrients taken up. The intercropping system's fertilizer needs 

might range from only one crop to crops of many types being 

included. Therefore, it is necessary to determine an 

appropriate fertilizer dose for systems that intercrop 

vegetables and sweet corn, as well as to research the impact of 

nutrient levels on the development and output of sweet corn 

and related crops. 

 

2. Material and Methods 

The field experiment was conducted during rabi, 2020 at S.V. 

Agricultural college farm, Tirupati. The soil was sandy clay 

loam in texture, neutral in soil reaction, low in organic carbon 

and available nitrogen and medium in available phosphorus 

and available potassium. Sweet corn – ‘Sweet Gold-99’, knol 

khol - ‘Indam Early White’, radish - ‘Chetki Long’ and onion 

– KP onion were chosen for the study. The experiment was 

laid out in split plot design and replicated thrice with gross 

plot size of 6.0 m x 5.0 m and net plot size of 3.6 m x 4.2 m. 

The main plots comprised of three intercrops viz., sweet corn 

+ knol khol (I1), sweet corn + radish (I2) and sweet corn + 

onion (I3) and sub plots consisted of four nutrient level viz., 

100% RDF to sweet corn alone (N1), 100% RDF to sweet 

corn + 75% RDF to intercrop (N2), 100% RDF to sweet corn 

+ 50% RDF to intercrop (N3) and 100% RDF to sweet corn + 

25% RDF to intercrop (N4). Sweet corn was sown @ 1 seed 

hill-1 with 60 cm x 20 cm spacing and intercrops viz., knol 

khol, radish and onion were in sweet corn inter rows space 

with 15 cm intra row spacing. Fertilizers were applied as per 

treatments. Nitrogen, phosphorus and potassium were 

supplied through urea, single super phosphate and muriate of 

potash respectively. The recommended dose of fertilizer was 

for Sweet corn 120: 60 : 50 kg N, P2O5, K2O ha-1, for Knol 

khol 100 : 60 : 60 kg N, P2O5, K2O ha-1, for Radish 50 : 100 : 

50 kg N, P2O5, K2O ha-1 for Onion 80 : 50 : 80 kg N, P2O5, 

K2O ha-1. 

Half dose of N, full dose of P2O5 and K2O were applied as 

basal dose. After 30 DAS half dose of N was applied. 

Fertilizers were applied near rows of crops by band placement 

method. All the agronomic practices were carried out 

uniformly to raise the crop. Plant height was taken from the 

ground level to the tip of the last fully opened leaf at 20, 40 

DAS and at harvest, averaged and expressed in cm. Five 

plants at random from the sampling rows leaving the extreme 

border rows were destructively sampled at 20, 40 DAS and at 

harvest for the estimation of dry matter production. The plant 

samples were initially shade dried and later dried in hot air 

oven at 60 °C, till a constant weight is attained and expressed 

in kg ha-1. Light interception was recorded at 20 and 40 DAS. 

It was measured with quantum sensor at the top of sweet corn 

canopy and near the intercrops canopy and the mean value 

was expressed in per cent. 

 

Light interception(X) =
Light interception at top of sweet corn canopy −  Light interception near intercrops canopy

Light interception at top of sweet corn canopy
 X100 

 

Total biological yield was calculated by weighing the total 

dry matter (including economic yield) of net plot and 

expressed in kg ha-1. Economic yield was calculated by 

weighing the total economically marketable product of 

intercrops produced in net plot and expressed in kg ha-1. The 

biometric observations and yield on intercrops i.e., knol khol, 

radish and onion with regard to their plant height and dry 

matter production were recorded at periodical intervals viz., 

20, 40 DAS and at harvest was not subjected to statistical 

analysis due to lack of feasibility. Hence, the mean values 

were furnished in tables. 

 

3. Results and discussion 

3.1 Plant height 

The plant height of knol khol, radish and onion increased 

progressively from sowing to harvest. Sole crops of all 

vegetables recorded higher plant height than when it was 

intercropped with sweet corn. In intercropping among the 

different nutrient levels tried, application of 100% RDF to 

sweet corn + 75% RDF to intercrop (N2) resulted in taller 

plants of knol khol, radish and onion. Shorter plants were 

produced with application of 100% RDF to sweet corn alone 

(N1). Increased dose of nutrient to intercrop enabled the 

intercrops to absorb adequate amount of nutrients, which 

helps in better growth of plants and increased net 

photosynthesis. So plant height of intercrops was recorded 

higher with application of 100% RDF to sweet corn + 75% 

RDF to intercrop (N2).  

 

3.2 Dry matter production  

The dry matter production of all vegetables increased 

progressively from sowing to harvest. Vegetables as sole crop 

produced higher dry matter compared to its intercropping with 

sweet corn. At 20, 40 DAS and at harvest, higher dry matter 

production of knol khol, radish and onion was recorded with 

application of 100% RDF to sweet corn + 75% RDF to 

intercrop (N2), whereas 100% RDF to sweet corn alone (N1) 

resulted in lower dry matter production in intercropping. 

Increased dose of nutrient to intercrop enabled the intercrops 

to absorb adequate amount of nutrients, which helps in better 

growth of plants and increased net photosynthesis.  

 

3.3 Light Interception by Intercrops 

At 20 DAS light interception by intercrops did not differed 

due to intercropping as well as nutrient levels, whereas at 40 

DAS light interception was higher with sole crops of knol 

khol, radish and onion when compared to their intercropping 

systems. Light interception was higher with 100% RDF to 
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sweet corn + 75% RDF to intercrop (N2) this was followed by 

100% RDF to sweet corn + 50% RDF to intercrop (N3), 100% 

RDF to sweet corn + 25% RDF to intercrop (N4) and 100% 

RDF to sweet corn alone (N1) in order of descent.  
 

Table 1: Plant height, drymatter production and light interception of knol khol as influenced by intercropping and nutrient levels 
 

Treatment 
Plant height (cm) Dry matter production (kg ha-1) Light interception (%) 

20 DAS 40 DAS At harvest 20 DAS 40 DAS At harvest 20DAS 40DAS 

(Sweet corn + knolkhol) + N1 10.5 22 30.5 50 1400 4275 35.0 60.5 

(Sweet corn + knolkhol) + N2 18.0 28.1 35.2 65 1783 5090 36.0 65.0 

(Sweet corn + knolkhol) + N3 15.6 26.5 34 63 1650 4875 35.6 63.5 

(Sweet corn + knolkhol) + N4 13.9 24.9 33.2 57 1550 4455 35.6 61.9 

Sole knolkhol 19.0 30.0 38.0 120 3200 12500 40.0 68.0 

 

Table 2: Plant height, drymatter production and light interception of radish as influenced by intercropping and nutrient levels 
 

Treatment 
Plant height (cm) Dry matter production (kg ha-1) Light interception (%) 

20 DAS 40 DAS At harvest 20 DAS 40 DAS At harvest 20 DAS 40 DAS 

(Sweet corn + radish) + N1 20.1 32.0 39.0 105 2000 5920 35.0 59.5 

(Sweet corn + radish) + N2 29.5 39.0 43.0 120 4949 7540 36.0 65.0 

(Sweet corn + radish) + N3 26.3 36.5 42.1 116 4000 6998 35.6 63.5 

(Sweet corn + radish) + N4 23.2 34.9 41.3 113 2950 6500 35.6 61.9 

Sole radish 30.0 40.0 45.0 300 8900 13390 40.0 67.0 

 

Table 3: Plant height, drymatter production and light interception of onion as influenced by intercropping and nutrient levels 
 

Treatment 
Plant height (cm) Dry matter production (kg ha-1) Light interception (%) 

20 DAS 40 DAS At harvest 20 DAS 40 DAS At harvest 20 DAS 40 DAS 

(Sweet corn + onion) + N1 13 30.3 38 50 1400 3800 35.0 60.5 

(Sweet corn + onion) + N2 18 35.6 42 60 1643 4500 36.0 63.0 

(Sweet corn + onion) + N3 16.5 33.5 40.5 56 1550 4250 35.6 62.5 

(Sweet corn + onion) + N4 15 32.3 39.5 53 1500 4000 35.6 60.9 

Sole onion 20 38 55 100 3010 8500 40.0 68.0 

 

Table 4: Yield of inter crops (kg ha-1) as influenced by intercropping 

and nutrient levels 
 

Treatments Economic yield Biological yield 

(Sweet corn + Knol khol)+ N1 4100 6450 

(Sweet corn + Knol khol)+ N2 5100 7080 

(Sweet corn + Knol khol)+ N3 4860 6890 

(Sweet corn + Knol khol)+ N4 4390 6500 

(Sweet corn + radish)+ N1 8390 11450 

(Sweet corn + radish)+ N2 9050 12560 

(Sweet corn + radish)+ N3 8780 12090 

(Sweet corn + radish) + N4 8650 11900 

(Sweet corn + onion) + N1 3700 4740 

(Sweet corn + onion) + N2 4400 5637 

(Sweet corn + onion) + N3 4220 5407 

(Sweet corn + onion) + N4 4000 5000 

Sole knol khol 12500 16500 

Sole radish 15650 20680 

Sole onion 10450 13390 

Sole sweet corn 6900 19900 

*Note: N1 - 100% RDF to sweet corn alone, N2 - 100% RDF to 

sweet corn + 75% RDF to intercrop, N3 - 100% RDF to sweet corn + 

50% RDF to intercrop, N4 - 100% RDF to sweet corn + 25% RDF to 

intercrop. 
 

3.4 Economic and Biological Yield  

Both economic and biological yield of knol khol, radish and 

onion under sole crop of unreplicated plot recorded was 

higher as compared to intercropping. Among nutrient levels, 

the highest economic and biological yield of all vegetables 

was recorded with application of 100% RDF to sweet corn + 

75% RDF to intercrop (N2) followed by that with 100% RDF 

to sweet corn + 50% RDF to intercrop (N3) and100% RDF to 

sweet corn + 25% RDF to intercrop (N4). Application of 

100% RDF to sweet corn alone (N1) resulted in lower 

economic and biological yield of knol khol, radish and onion. 

Higher yield of intercrops with application of 100% RDF to 

sweet corn + 75% RDF to intercrop (N2) might be due to 

cumulative improvement in growth parameters and proper 

partitioning of photosynthates from source to sink. 

 

4. Conclusion 

In conclusion, the present investigation revealed that among 

the different nutrient levels application of 100% of RDF to 

sweet corn + 75% of RDF to intercrops was found to be 

suitable sweet corn based vegetable intercropping for 

Southern Agro-climatic zone of Andhra Pradesh. 

 

5. References  

1. Adhikary S, Pandit MK, Koundinya AVV, Bairagi S, Das 

A. Examination of system productivity and profitability 

of baby corn based vegetable intercropping 

systems. Journal of Crop and Weed. 2015;11(1):220-224. 

2. Ali MR, Rahman MS, Asaduzzaman M, Hossain MM, 

Mannan MA. Intercropping maize with different 

vegetables. Bangladesh Agronomy Journal. 

2015;18(1):49-52. 

3. Aravinth V, Kuppuswamy G, Ganapathy M. Growth and 

yield of baby corn as influenced by intercropping, 

planting geometry and nutrient management. Indian 

Journal of Agricultural Sciences. 2011;81(9):875-877. 

4. Baley M, Adare K. Response of growth, yield 

components and yield of hybrid maize (Zea mays L.) 

varieties to newly introduced blended NPS and N 

fertilizers rates at Haramaya, Eastern Ethiopia. Cogent 

Food and Agriculture. 2020;6(1):1771115. 

5. Bhatnagar A, Pal MH, Singh V. Productivity and 

profitability of maize based intercropping systems. 

https://www.thepharmajournal.com/


 
 

~ 3272 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
Madras Agricultural Journal. 2012;99(7-9):530-532. 

6. Chaudhari KD, Rajemahadik VA, Chavan VG, More VG, 

Chavan AP. Intercropping of different leafy vegetables 

under paired row planted sweet corn in lateritic soils of 

Konkan region of Maharashtra state. International Journal 

of Agriculture Sciences. 2018;10(8):5834-5837. 

7. Dwivedi A, Singh A, Naresh RK, Kumar D, Kishore R, 

Nath P. Effect of planting geometry and nutrient 

management in maize + mashbean intercropping system 

on growth, productivity, nutrient removal, quality and 

nodulation. Green Farming. 2015;6(3):521-524. 

8. Hossain MH, Bhowal SK, Khan ASMMR. Intercropping 

system of maize with different winter vegetables. 

Malaysian Journal of Medical and Biological Research. 

2016;3(2):91-94.  

9. Ike KA, Nwaigbo LC, Obasi CP, Olanite JA, Chilaka 

OM. Effect of fertilizer level and intercropping with 

Bambara Nut (Vigna subterranea) on the growth and 

herbage yield of maize. Proceedings of 22nd International 

Grassland Congress held at Sydney, Australia from 

September 15 to September 19; c2013. p. 974-975. 

10. Irfan MM, Veeranna HK, Girijesh GK, Dinesh Kumar M, 

Adivappar N. Validation of different fertilizer levels in 

maize+ pole bean based intercropping system in southern 

transition zone of Karnataka. Journal of Pharmacognosy 

and Phytochemistry. 2020;9(1):1010-1017. 

11. Latha PM, Prasad PVN, Subramanyam K. Productive 

performance of maize+ greengram intercropping at 

different NPK levels. Agricultural Science Digest. 

2008;28(1):48-50.  

12. Mishra PJ, Behera B, Swain D, Mishra A, Subudhi CR, 

Mishra PK. Productivity and profitability of maize (Zea 

mays L.) + vegetable intercropping systems using maize 

as live trellis and resource conservation in rainfed 

uplands of Odisha. Indian Journal of Soil Conservation. 

2017;45(2):136-140. 

13. Muyayabantu GM, Kadiata BD, Nkongolo KK. Response 

of maize to different organic and inorganic fertilization 

regimes in monocrop and intercrop systems in a Sub-

Saharan Africa region. Journal of Soil Science and 

Environmental Management. 2012;3(2):42-48. 

14. Naik MSP, Sumathi V, Kadiri L. Response of optimum 

nitrogen rate in maize with legume intercropping 

system. SAARC Journal of Agriculture. 2017;15(1):139-

148. 

15. Padhi AK, Panigrahi RK. Effect of intercrop and crop 

geometry on productivity, economics, energetics and soil 

fertility status of maize (Zea mays) based intercropping 

system. Indian Journal of Agronomy. 2006;51(3):174-

177. 

16. Parimaladevi C, Ramanathan SP, Kumar NS, Suresh S. 

Evaluation of maize based intercropping systems in 

Thamirabarani basin of Tamil Nadu. Journal of 

Pharmacognosy and Phytochemistry. 2019;8(3):4051-

4056. 

17. Polthanee A, Trelo-ges V. Growth, yield and land use 

efficiency of corn and legumes grown under 

intercropping systems. Plant Production Science. 

2003;6(2):139-146. 

18. Prabhakar, Chandranath HT. Effect of planting pattern 

and sowing dates of maize in maize with field pea 

intercropping system. Research on Crops. 2017;18(1):10-

14. 

19. Rahman J, Riad MI, Shikha FS, Sultana R, Tipu MMH. 

Influence of sweet corn by sowing dates in potato-sweet 

corn intercropping system in Charland area of Jamalpur 

District. International Journal of Agronomy and 

Agricultural Research. 2018;12(2):9-14. 

20. Rana RS, Singh B, Negi SC. Management of 

maize/legume intercropping under mid-hill sub-humid 

conditions. Indian Journal of Agricultural Research. 

2001;35(2):100-103. 

21. Reddy VB, Madhavi GB, Reddy VC, Reddy KG, Reddy 

MCS. Intercropping of baby corn (Zea mays L.) with 

legumes and cover crops. Agricultural Science Digest. 

2009;29(4):260-263. 

22. Samitha U, Zakaria S, Muyassir. Effect of soil 

amandements on nutrient absorption, growth, and yield of 

soybean and sweetcorn in podzolic soil by different 

cropping system. Journal of Agriculture and Veterinary 

Science. 2021;14(1):52-56. 

23. Soleymani A, Shahrajabian MH. Forage yield and quality 

in intercropping of forage corn with different cultivars of 

berseem clover indifferent levels of nitrogen 

fertilizer. Journal of Food, Agriculture and Environment. 

2012;10(1):602-604. 

24. Swain B, Garnayak LM, Mangaraj S. Effect of crop 

combination and nutrient management on yield, nutrient 

uptake and economics of sweet corn based cropping 

system. Journal of Crop and Weed. 2019;15(1):114-120. 

25. Tejaswitha S, Nagavani AV, Chandrika V, Prasanthi A, 

Reddy APK. Effect of crop geometry and intercropping 

systems on growth parameters and yield of baby corn. 

International Journal of Chemical Studies. 

2021;9(1):1134-1136. 

26. Thavaprakash N, Velayudham K. Light interception and 

productivity of baby corn as influenced by crop 

geometry, intercropping systems and integrated nutrient 

management practices. Asian Journal of Scientific 

Research. 2008;1:72-78. 

27. Yang C, Fan Z, Chai Q. Agronomic and economic 

benefits of pea/maize intercropping systems in relation to 

nitrogen fertilizer and maize density. Agronomy. 

2018;8(4):52. 

28. Yogesh S, Halikatti SI, Hiremath SM, Potdar MP, 

Harlapur SI, Venkatesh H. Light use efficiency, 

productivity and profitability of maize and soybean 

intercropping as influenced by planting geometry and 

row proportion. Karnataka Journal of Agricultural 

Sciences. 2014;27(1):1-4. 

https://www.thepharmajournal.com/

