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ABSTRACT: A field experiment was conducted during kharif 2011 at the Student’s Farm, College of Agriculture, 
Rajendranagar, Hyderabad on red sandy loam soils to study the effect of nitrogen management in speciality corn under 
Pongamia + maize  agri-silvi system. Post harvest soil available nitrogen was significantly higher in all the treatments 
than control. Where as, maximum available N and K in soil was recorded with 120 kg N ha-1. Though available P in soil 
observed under 120 kg N ha-1 was maximum, it was statistically at par with 90 kg N ha-1. Post harvest soil available 
nutrients (N, P & K) were found unaffected by the different types of corn. Similarly, the maximum nutrient uptake (N, P & 
K) was also registered at 120 kg ha-1, which was significantly higher than 60 and 90 kg N ha-1. Sweet corn recorded 
significantly higher nitrogen uptake than the other two types of corn. Likewise, P & K uptake was also maximum in sweet 
corn but statistically on par with baby corn regarding P uptake and with popcorn regarding K uptake. The nitrogen 
response decreased gradually with increase in levels of nitrogen from 60 to 120 kg N ha-1 in all the types of corn. The 
maximum nitrogen response was observed with 60 kg ha-1. Whereas, minimum nitrogen response was resulted with 120 
kg ha-1.  
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INTRODUCTION 

Arable cropping enterprise in drylands is often unremunerative on account of aberrations of monsoon. The major 
constraints that limit crop production in dryland areas are moisture and nutrient stress. Conservation of soil moisture and 
improvement of soil fertility through addition of organic materials may improve production from these lands considerably 
by sustaining the soil health. Hence an integrated approach of land management to utilize the natural resources more 
efficiently in rainfed areas is essential to meet the requirements of farmer and his live stock without deteriorating the land 
productivity and also generate continuous and stable income. One of the need based alternative land use system replacing 
the traditional farming system is a tree based system of cropping i.e., agroforestry which acts as sustainable land 
management system especially in dryland areas. Pongamia pinnata is a multipurpose tree species (MPTS) and it is a good 
nitrogen fixing tree also. This tree species is sustainable under agro forestry farming system because of its fast growth and 
nitrogen fixation. It is the best suited tree for energy plantations. Since the gestation period is high in Pongamia and 
because of wider spacing between the trees the interspaces can be effectively used for intercropping. Maize (Zea mays L.) 
ranks next only to wheat and rice as it is considered as third most important cereal crop in the world.  
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Maize has been an important cereal crop because of its greater productivity potential and adaptability to wide range of 
agro climatic conditions. It can be called as “Natural Agricultural Resource” after sugar cane. Of the special types of 
maize, sweet corn, baby corn and pop corn are the most important. Baby corn is grown for vegetable purpose. Sweet corn 
is used as a human food in soft dough stage with succulent grain and 13 to 15 per cent sugar. It is gaining popularity 
because of its high sugar and low starch content. It has emerged as an alternative dish of urbanites viz., vegetable, roasted 
ears, soups, corn syrup, sweeteners etc. The other type i.e., pop corn is very popular snack food in many parts of the 
world. The use of popcorn confectionaries and popcorn products especially in amusement parks, moving picture theaters 
etc greatly increased the demand for popcorn products and have made a profitable outlet for those who desire to grow 
popcorn on a commercial scale. Maize is a highly exhaustive crop and responds to higher levels of nitrogen. Hence for 
improved production of these corns efficient nitrogen management is needed besides sustaining soil health. Thus an 
integrated approach of using agroforestry and inorganic fertilizers to supplement N is promoted.   

MATERIAL AND METHODS 

The experiment was conducted at Student’s Farm, College of Agriculture, Rajendranagar, Hyderabad on red sandy loam 
soils of Southern Telangana Agro-climatic Zone of Andhra Pradesh. The Farm is geographically situated at an altitude of 
542.3 m above mean sea level at 170 19' N latitude and 780 28' E longitude. The soil of the experimental field was sandy 
loamy in texture( coarse sand-34.3%, sand-36.8%, silt-16.2% and clay-12.7 %), slightly alkaline in reaction (pH 7.2), 
Electrical conductivity (0.11 ds m-1), low in organic carbon (0.52%) and nitrogen (121.4 kg ha-1) and medium in available 
phosphorus (48.2 kg   ha-1) and available potassium (343.8 kg ha-1). A total rainfall of 466.1 mm was received in 29 rainy 
days during the crop growth period. The distribution of rainfall was uniform and sufficient for better crop growth. The 
experiment was laid out in a randomized block design (factorial concept) with three replications. The treatments consists 
of three nitrogen levels (60, 90 and 120 kg N ha-1) and three types of corn (baby corn, sweet corn and popcorn) as 
intercrops in Pongamia and one control treatment (sole Pongamia without maize and with no nitrogen). The entire 
quantity of P2O5 (i.e., 60 kg ha-1) and K2O (i.e., 40 kg ha-1) was applied as basal at the time of sowing and N was applied 
in three splits, as basal, at knee-high and tasseling stages. The test varieties under study were “VL Baby Corn1”, “Win 
Orange Sweet Corn” and “Amber popcorn”. The spacings adopted were 50 cm x 15 cm in baby corn and 60 x 25 cm in 
both sweet corn and popcorn. 

RESULTS AND DISCUSSION  

Nitrogen Response 

The nitrogen response decreased gradually with increase in levels of nitrogen from 60 to 120 kg N ha-1 in all the types of 
corn (Table 1). The maximum nitrogen response was observed with 60 kg ha-1 (56.45 & 106.36 kg of cob per kg of 
nitrogen applied in baby corn and sweet corn respectively and 22.13 kg of grain per kg of nitrogen applied in popcorn). 
Whereas, minimum nitrogen response was resulted with 120 kg ha-1. Similar results were reported by Spandana [7]. 

       Table 1.  Nitrogen response of speciality corn as influenced by different levels of nitrogen 

Treatment combinations Nitrogen response 
(kg of cob or kg of grain per kg of 

nitrogen) 
C1N1 56.45 
C1N2 47.38 
C1N3 38.96 
C2N1 106.36 
C2N2 78.81 
C2N3 62.97 
C3N1 33.24 
C3N2 23.20 
C3N3 22.13 

C1 – Baby corn N1 – 60kg ha-1      C2 – Sweet corn N2 – 90kg ha-1       C3 – Popcorn N3 – 120kg ha-1                                                       

*Data not analysed statistically. 
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Nutrient Uptake by the Crop 

Nutrient uptake by speciality corn tended to increase with increased levels of nitrogen from 60 to 120 kg N ha-1, with 
significant disparity between any two successive levels in case of all the three nutrients (nitrogen, phosphorous and 
potassium). Maximum nitrogen uptake was recorded with 120 kg N ha-1 (76.1 kg ha-1), while the minimum was with 60 
kg N ha-1 (59.7 kg ha-1) (Table 2.). With the comfortable nitrogen nutrition, crop might have developed larger rhizosphere 
exploring more volume of soil and extracting larger quantity of nitrogen and transporting to planosphere, thus enhancing 
the nutrient content in the vegetative parts and translocating considerable fraction to the cobs. The similar findings have 
also been reported by  Kar [4], Sahoo and Mahapatra [5] Ashok Kumar [2]. Maximum phosphorous uptake was recorded 
with 120 kg N ha-1 (27.6 kg ha-1) which was significantly higher than the other two nitrogen levels (Table 2.). The higher 
phosphorous uptake at higher level of nitrogen was mainly attributed to the higher dry matter production at that level of 
nitrogen. These results are in accordance with those of Singh [6] and Kalyani [3]. Application of nitrogen at 120 kg ha-1 
(107.2 kg ha-1) recorded significantly higher potassium uptake than the other two nitrogen levels tried which in turn had 
significant disparity between them (Table 2.). This might be due to the efficient absorption of mineral nutrients coupled 
with higher dry matter production under higher nitrogen levels. Similar results have also been reported by Spandana [7] 
and Kalyani [3]. Nitrogen uptake in different types of corn showed that, sweet corn (71.0 kg ha-1) recorded significantly 
higher nitrogen uptake than the rest of the corn types which were comparable with each other (66.5 and 65.7 kg ha-1 in 
baby corn and popcorn respectively) (Table 2.). Regarding  phosphorous uptake, sweet corn was found significantly 
superior over the rest of corn types which were statistically on par with each other (24.3, 26.4 & 22.8 kg ha-1 in baby corn, 
sweet corn and popcorn respectively) (Table 2.). Potassium uptake in case of sweet corn and baby corn were found 
significantly different from each other. Whereas, the rest of corn type combinations were found comparable with each 
other in potassium uptake by the crop (92.1, 102.9 & 95.3 kg ha-1 in baby corn, sweet corn and popcorn respectively) 
(Table 2). This variations in different types of corns might be due to the genetic differences among themselves and due to 
the differences in their potentialities for different growth & yield characteristics. The interaction effect between types of 
corn and levels of nitrogen was found non-significant on nutrient uptake by speciality corn. 

Table 2. NPK uptake (kg ha-1) of speciality corn as influenced by varying nitrogen levels and types of corn 

 

Post harvest soil fertility status  

All the treatments showed significantly higher available nitrogen than control. The maximum post harvest soil available 
nitrogen was recorded with the nitrogen level 120 kg ha-1 (144.9 kg ha-1), which was significantly higher than the other 
nitrogen levels studied. The next best nitrogen level was 90 kg ha-1 followed by 60 kg ha-1 and both of them were 
comparable between each other (Table 3.). Considerable quantity of nitrogen left over in the soil, might have remained in 
the soil after meeting the maximum requirement of the crop at higher levels of nitrogen applied. Similar results were also 
reported by Anil Kumar [1] and Kalyani [3]. All the treatments showed significantly higher available phosphorous and 
potassium than control. Application of nitrogen at 120 kg ha-1 (43.7 kg ha-1) recorded significantly maximum post harvest 
soil available phosphorous compared to 60 kg N ha-1 but it was found at par with 90 kg N ha-1( Table 3.). Whereas, 
available potassium in soil tend to increase with increased levels of nitrogen from 60 to 120 kg N ha-1, with significant 
disparity between any two successive levels (Table 3.).  
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These results are in accordance with those of Sunitha [8], Spandana [7] and Kalyani [3]. The effect of types of corn on 
post harvest soil fertility status was found to be non significant. The interaction effect between types of corn and levels of 
nitrogen was also found non significant on post harvest soil fertility status. 

Table 3. Available nutrient status of soil (kg ha-1) after harvest of speciality corn as influenced by varying nitrogen 
levels and types of corn 

 

Control (sole Pongamia without maize) – 101.9 - 38.9 - 292.6 (available NPK respectively).                                                        
Control Vs Treatments – Significant (significance was tested by F test) 
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