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Abstract

A field experiment was carried out during Rabi 2020-21 at S.V. Agricultural College, Tirupati, Andhra
Pradesh, to evaluate the effect of intercropping and nutrient management on nutrient uptake by sweet
corn and the post-harvest soil nutrient status. The experiment was conducted on sandy clay loam soils
under a split-plot design with three replications. Treatments included three intercropping systems:
sweet corn + knol khol (Ii), sweet corn + radish (Iz) and sweet corn + onion (I3), along with four
nutrient levels: 100% recommended dose of fertilizer (RDF) to sweet corn alone (Ni), 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). Results indicated that sweet corn + knol khol
(It) along with 100% RDF to sweet corn + 75% RDF to intercrop (N2) recorded significantly higher N,
P and K uptake. Post-harvest soil available nutrients were comparatively higher with sweet corn +
radish (I2) and nutrient management through No.
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Introduction

The increasing population of India continues to exert pressure on food and nutritional
security. Enhancing crop productivity per unit area through efficient use of limited land and
resources is vital. Intercropping has been recognized as a sustainable approach to optimize
resource utilization, maintain soil fertility and improve overall productivity (Tejaswitha et
al., 2021) 21, Maize (Zea mays L.) is the third most important cereal crop worldwide. In
India, it occupies 9.2 million hectares with an annual production of 27.8 million tonnes,
while in Andhra Pradesh it is grown on 3.01 lakh hectares producing 21.21 lakh tonnes.
Sweet corn (Zea mays saccharata), a special type of maize, is valued for its higher sugar
content. Vegetables, being rich sources of vitamins, minerals and dietary fiber, are also
considered “protective foods.” Short-duration vegetables as intercrops not only improve
profitability but also contribute to better soil and resource management. Nutrient requirement
in intercropping systems varies depending on the crop combination. Optimizing fertilizer
application is, therefore, essential to sustain productivity of sweet corn-based intercropping
systems. Hence, this study was undertaken to assess nutrient uptake by sweet corn and
intercrops under varying nutrient levels and their effect on soil nutrient status.

Materials and Methods

The study was conducted at the Wetland Farm, S.V. Agricultural College, Tirupati (13.5°N
latitude, 79.5°E longitude and altitude 182.9 m), which falls under the Southern Agro-
Climatic Zone of Andhra Pradesh. The soil was sandy clay loam, neutral in reaction, low in
organic carbon and available nitrogen and medium in phosphorus and potassium. The
experiment was conducted in a split-plot design with three replications. The main plot
treatments consisted of three intercropping systems: sweet corn + knol khol (1), sweet corn +
radish (I2), and sweet corn + onion (Is). The sub-plot treatments comprised four nutrient
levels: 100% RDF to sweet corn alone (Ni), 100% RDF to sweet corn + 75% RDF to
intercrop (N2z), 100% RDF to sweet corn + 50% RDF to intercrop (Ns) and 100% RDF to
sweet corn + 25% RDF to intercrop (Na).
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Sweet corn (cv. Sweet Gold-99) was sown at a spacing of 60
x 20 cm, while intercrops knol khol (Indam Early White),
radish (Chetki Long) and onion (KP onion) were sown in
the inter-rows with 15 cm intra-row spacing. Fertilizer
requirements were met through urea, single super phosphate
and muriate of potash. The recommended doses of fertilizers
(kg N-P20s-K20 ha™) were 120-60-50 for sweet corn, 100-
60-60 for knol khol, 50-100-50 for radish and 80-50-80 for
onion. Half of Nitrogen and the full dose of P-Os and K-O
were applied as basal, while the remaining N was top-
dressed at 30 DAS. Other cultural practices were followed
as per recommendations. Well-dried plant samples collected
for dry matter estimation were used to assess nutrient uptake
at harvest. Nitrogen content in the dry matter was
determined by the micro-Kjeldahl method (AOAC, 1960) [
and uptake was calculated by multiplying nitrogen content
with the respective dry matter production. Phosphorus
content was analyzed from tri-acid digested samples using
the vanado-molybdo phosphoric acid method (Jackson,
1973) 1 with color intensity measured
spectrophotometrically; phosphorus uptake was then
computed by multiplying content with dry matter vyield.
Potassium content in the tri-acid digest was estimated using
a flame photometer and uptake was calculated in the same
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way. Immediately after harvest, soil samples were collected
from each plot to assess post-harvest nutrient status.
Available nitrogen was estimated using the alkaline
potassium permanganate method (Subbiah and Asija, 1956)
(291 available phosphorus by Olsen’s method (Olsen et al.,
1954) 381 and available potassium by flame photometry
(Jackson, 1973) [0,

Results

Nutrient uptake by sweet corn

The higher uptake of nitrogen, phosphorus and potassium by
sweet corn was recorded with sweet corn + knol khol (I1)
intercropping this was followed by that in sweet corn +
onion (Is) and sweet corn + radish (I2) in order of descent
with no significant disparity between any two of them.
Application of 100% RDF to sweet corn + 75% RDF to
intercrop (N2) resulted in significantly higher nutrient
uptake of sweet corn. The next best treatment was 100%
RDF to sweet corn + 50% RDF to intercrop (N3) which was
however comparable with 100% RDF to sweet corn + 25%
RDF to intercrop (N4). Application of 100% RDF to sweet
corn alone (N1) resulted in lower uptake of nutrients but was
comparable with that of N4 (Table 1).

Table 1: Nutrient uptake (kg ha*) by sweet corn at harvest as influenced by intercropping and nutrient levels

Treatments | Nitrogen | Phosphorus | Potassium
Intercropping
I1: Sweet corn + Knol khol 148 18.5 155
I2: Sweet corn + Radish 134 16.7 140
I3 : Sweet corn + Onion 138 17.3 145
SEm+ 3.26 0.41 3.43
CD(P=0.05) 12.8 1.58 134
Nutrient levels
N1 : 100 % RDF to sweet corn alone 134 16.9 141
N2 : 100 % RDF to sweet corn + 75 % RDF to intercrop 151 18.8 158
N3: 100 % RDF to sweet corn + 50 % RDF to intercrop 139 17.3 145
N4 : 100 % RDF to sweet corn + 25 % RDF to intercrop 135 16.9 142
SEmz+ 3.73 0.46 3.92
CD(P=0.05) 11 1.4 12
Intercropping (1) x Nutrient levels (N)
| at same level of N
SEmz+ 6.84 0.81 6.81
CD(P=0.05) NS NS NS
N at same level of |
SEm+ 6.47 0.81 6.79
CD(P=0.05) NS NS NS

Table 2: Nutrient uptake by intercrops (kg ha't) as influenced by intercropping and nutrient levels

Treatments Nitrogen Phosphorus Potassium
(Sweet corn + Knol khol)+ N1 53.8 7.90 25.0
(Sweet corn + Knol khol)+ N2 60.9 8.50 30.2
(Sweet corn + Knol khol)+ N3 59.0 8.30 29.6
(Sweet corn + Knol khol)+ N4 55.3 8.00 26.8
(Sweet corn + radish)+ N1 60.2 115 70.7
(Sweet corn + radish)+ N2 70.4 15.6 79.0
(Sweet corn + radish)+ N3 69.6 13.9 76.0
(Sweet corn + radish) + N4 66.3 12.0 75.8
(Sweet corn + onion) + Ny 58.5 175 74.0
(Sweet corn + onion) + N2 64.9 21.1 82.2
(Sweet corn + onion) + N3 63.2 204 79.3
(Sweet corn + onion) + Ng4 60.5 19.6 78.4
Sole knol khol 62.4 9.00 33.1
Sole radish 73.6 16.7 81.2
Sole onion 67.8 23.9 85.7

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
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Table 3: Total nutrient uptake by sweet corn + intercrops (kg ha?) at harvest as influenced by intercropping and nutrient levels

Treatments Nitrogen Phosphorous Potassium
(Sweet corn + Knol khol) + N1 191 25 169
(Sweet corn + Knol khol) + N2 226 29 203
(Sweet corn + Knol khol) + N3 209 27 187
(Sweet corn + Knol khol) + N4 194 25 173
(Sweet corn + radish) + N1 195 28 212
(Sweet corn + radish) + N2 209 33 224
(Sweet corn + radish) + N3 200 30 213
(Sweet corn + radish) + N4 198 28 214
(Sweet corn + onion) + N1 191 34 213
(Sweet corn + onion) + N2 213 40 238
(Sweet corn + onion) + N3 199 37 222
(Sweet corn + onion) + N4 197 37 222

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
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Fig 1: Post-harvest soil nutrient status (kg ha-1) as influenced by intercropping and nutrient levels

Table 4: Post-harvest soil nutrient status (kg ha't) as influenced by intercropping and nutrient levels

Treatments |Available N|Available P.Os[Available K20
Intercropping
11: Sweet corn + Knol khol 157 37.8 182
I2: Sweet corn + Radish 179 41.7 206
I3: Sweet corn + Onion 164 39.1 190
SEm+ 5.1 0.92 5.6
CD(P=0.05) 19.8 3.62 22.2
Nutrient levels
N1 : 100 % RDF to sweet corn alone 159 38.1 184
N2: 100 % RDF to sweet corn + 75 % RDF to intercrop 184 42.6 212
N3 : 100 % RDF to sweet corn + 50 % RDF to intercrop 165 39.2 191
N4: 100 % RDF to sweet corn + 25 % RDF to intercrop 160 38.3 185
SEmz+ 5.79 1.05 6.4
CD(P=0.05) 17 31 19
Intercropping (1) x Nutrient levels (N)
| at same level of N
SEmz+ 10.0 1.83 11.2
CD(P=0.05) NS NS NS
N at same level of |
SEmz+ 10.0 1.82 11.2
CD(P=0.05) NS NS NS
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Nutrient uptake by intercrops

Nitrogen uptake was relatively higher in all intercrops when
grown as sole as in intercropping with sweet corn. The data
was not subjected to statistical analysis due to lack of
feasibility. Hence, the mean values were furnished in tables
(Table 2). Among the three intercrops the highest nitrogen
uptake was recorded with radish followed by that with onion
and knol khol at all the nutrient levels. With respect to
phosphorus and potassium uptake, higher values were
recorded with onion followed by radish and knol khol.
Nutrient uptake (N, P2Os and K30) by intercrops was higher
with 100% RDF to sweet corn + 75% RDF to intercrop (N2)
followed by that with 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 (Ny) in
order of descent.

Total system nutrient uptake

The total nutrient uptake (N, P and K) by both sweet corn as
well as intercrops i.e. nutrient uptake by intercropping
system, data was not subjected to statistical analysis due to
lack of feasibility. Hence, the mean values were furnished in
tables (Table 3). Nitrogen uptake was higher with sweet
corn + knol khol intercropping system supplied with 100 %
RDF to sweet corn + 75 % RDF to intercrop (N2). Higher
phosphorus and potassium uptake was recorded with sweet
corn + onion intercropping system supplied with 100 %
RDF to sweet corn + 75 % RDF to intercrop (N2). Onion
require higher amount of phosphorus for their growth and
development.

Post-harvest soil nutrient status

Higher soil available nutrients were observed with sweet
corn + radish (I.), followed by sweet corn + onion (I3) and
sweet corn + knol khol (I1) intercropping in order of descent
with no significant disparity between any two of them (Fig
1). Post-harvest soil available nutrients were higher with
100% RDF to sweet corn + 75% RDF to intercrop (N2)
(Table 4). This was followed by that of 100% RDF to sweet
corn + 50% RDF to intercrop (N3) which was however
comparable with 100% RDF to sweet corn + 25% RDF to
intercrop (N4) and lower values of soil available nutrients
were recorded with application of 100% RDF to sweet corn
alone (N3).

Discussion

The higher uptake of N, P and K by sweet corn in the sweet
corn + knol khol system (I\) can be attributed to reduced
competition for resources, complementary rooting patterns
and efficient nutrient utilization. Onion and radish, though
beneficial as intercrops, showed comparatively lower
nutrient uptake by sweet corn. Similar findings were
reported by Naik et al. (2017) % and Zhang et al. (2014)
1251 where diversified cropping enhanced nutrient absorption
efficiency. Application of 100% RDF to sweet corn + 75%
RDF to intercrops (N:) consistently improved nutrient
uptake by both main and intercrops. This might be due to
better crop growth, enhanced photosynthetic activity and
increased dry matter accumulation, which in turn enhanced
nutrient absorption. The balanced nutrient supply under N2
also ensured improved root activity, facilitating efficient
uptake. Intercrops such as radish and onion demonstrated
higher individual nutrient uptake compared to knol khol.
This may be linked to their faster growth rate and higher
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nutrient demand, particularly in radish for nitrogen and in
onion for phosphorus and potassium.

Post-harvest soil fertility was highest in sweet corn + radish
system, suggesting that radish might have improved soil
nutrient recycling and microbial activity. Higher soil
nutrient availability under N: further indicates that an
optimal level of nutrient application not only supports crop
uptake but also maintains soil fertility. These findings are in
agreement with Irfan et al. (2020) ©, who reported
enhanced soil nutrient status due to increased root exudation
and microbial mineralization under balanced fertilization.

Conclusion

Intercropping of sweet corn with vegetables proved
beneficial in enhancing nutrient uptake and soil fertility.
Sweet corn + knol khol system (Ii) recorded the highest
uptake of nitrogen, phosphorus and potassium by the main
crop. Sweet corn + radish system (I2) improved post-harvest
soil nutrient status, indicating better nutrient recycling.
Sweet corn + onion system (Is) performed moderately well
for both crop uptake and soil fertility. Application of 100%
RDF to sweet corn + 75% RDF to intercrops (N:2) was
identified as the most efficient nutrient management
practice. Balanced nutrient application under N2 supported
vigorous crop growth, efficient root activity and better soil
nutrient retention. Sole application of 100% RDF to sweet
corn (N:) was less effective for crop performance and soil
health. Vegetable intercrops such as radish and onion not
only enhanced system productivity but also maintained soil
fertility. Farmers can adopt sweet corn + knol khol for
maximum nutrient uptake or sweet corn + radish for
sustaining soil fertility.
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