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ABSTRACT

Baby corn, being a high-yielding crop, requires of water per cycle, with irrigation during flowering
and yield formation stages being most critical. Deficit irrigation, helps conserve water by reducing
irrigation without major yield loss. The present study aimed to determines the effect of irrigation,
tillage, and mulch management on the growth, yield, and quality of baby corn (Zea mays L.). A field
experiment was conducted during the rabi season of 2024-25 at the Agricultural Research Station,
Brinjhagiri, Chattabar of the Faculty of Agricultural Sciences, Siksha O Anusandhan (Deemed to be
University), Bhubaneswar, Odisha, India. The experimental site is situated in the South East
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Coastal Plain Zone of India, specifically at Latitude 20.46° N and Longitude 85.67° E. The
experiment was conducted using a split-plot design with three replications. The main plot treatments
comprised three irrigation levels: 11 (7 cm depth of irrigation at 2, 4, 6, and 8 weeks after sowing), 12
(5 cm depth of irrigation at the same intervals), and I3 (3 cm depth of irrigation at 2, 4, 6, and 8
weeks after sowing). The sub-plot treatments involved four conservation practices: C1 (zero tillage
without mulch), C2 (zero tillage with paddy straw mulch at 4 t ha™), C3 (conventional tillage without
mulch), and C4 (conventional tillage with paddy straw mulch at 4 t ha™). The experimental field was
sandy loam in texture, slightly acidic in reaction pH (5.65), EC (7.35dS/m), low in soil organic
carbon content (0.42%) and medium in available nitrogen (257.3 kg/ha), phosphorus (19.7 kg/ha)
and potassium (174.8 kg/ha). The recommended dose of fertilizer @ 120-60- 60 N, P205, K20
kg/ha was used and the spacing of the crop was 50cm x 20cm. Effect of yield attributes, yield,
uptake, quality, soil nutrient status, water use efficiency and economics of baby corn were
significantly influenced by different irrigation levels and conservation practices management. At
harvest, 7cm depth of irrigation 2, 4, 6, and 8 weeks after sowing recorded highest fresh corn
weight (35.1 g/plant), corn yield (1.39 t/ha), green fodder yield (21.6 t/ha), biological yield (27.4
t/ha), crude protein content in corn (10.58%) and protein yield (147.18 kg/ha). Conventional tillage
with paddy straw mulch @ 4t ha-1 recorded fresh corn weight (36.7 g/plants), corn yield (1.42 t/ha),
green fodder yield (21.6t/ha), biological yield (28.1 t/ha), crude protein content and protein yield in
corn (10.63% and 151.13 kg/ha) and in fodder (3.96% and 85.51 kg/ha). WUE recorded the highest
(7.58 kg/ha-mm) in 3cm depth of irrigation at 2, 4, 6, and 8 weeks after sowing + conventional tillage
with paddy straw mulch @ 4t ha -1. From this experiment, it can be concluded that the corn yield
(1.52 t/ha), and fodder vyield (22.45 t/ha) observed maximum by 7cm depth of irrigation at 2, 4, 6
and 8 weeks after sowing with conventional tillage + paddy straw mulch @ 4 t/ha. The gross return
(Rs. 227850/-) and net return (Rs. 162383/-) recorded the highest in 7cm depth of irrigation at 2, 4,
6 and 8 weeks after sowing with conventional tillage + paddy straw mulch @ 4 t/ha. The return per
rupees investment calculated maximum (3.62) in 5cm depth of irrigation at 2, 4, 6 and 8 weeks after
sowing with zero tillage + paddy straw mulch @ 4 t/ha and being at par with 7cm depth of irrigation
at 2, 4, 6 and 8 weeks after sowing with zero tillage + paddy straw mulch @ 4 t/ha (3.58).

Keywords: Rabi baby corn; depth of irrigation; tillage; straw mulch and economics.

1. INTRODUCTION

Sustainable soil management practices such as
reduced tillage and mulching contribute to
improved soil health increased crop yields and
higher-quality animal feed production. Mulching
helps retain soil moisture and nutrients,
promoting growth of forage crops that are
valuable for animal grazing or as feed
supplements, ultimately benefitting animal health
and productivity. Residue retention improves soil
organic matter content and eventually improves
fertiliser use efficiency of the crops (Al-Menaie et
al.,, 2024; Lodh et al., 2024). Baby corn (Zea
mays L.), known as the immature cob of maize,
is harvested 2-4 days after silk emergence
before fertilisation. It is a diploid crop (2n=20)
from the Poaceae family and is believed to have
originated in Mexico. Baby corn is valued for its
delicate flavour, crisp texture, high nutritional
content, and pesticide-free nature, being
harvested young while tightly wrapped in husk
(Rani et al.,, 2017). It is a short-duration crop
(65—75 days), allowing for 3—4 harvests per year,
making it ideal for crop diversification and rural

employment (Prasad et al., 2024). Baby corn
contains 89.1% moisture, 1.9g protein, 8.2g
carbohydrates, 0.2g fat, and is rich in calcium,
phosphorus, and vitamin C (Rakesh et al.,
2017). It is also high in fibre and folate, low in
calories and cholesterol, and has a low
glycaemic index, making it beneficial for blood
sugar control (Mohan et al., 2022). Maize,
referred to as the “Queen of Cereals”, ranks third
globally in cereal production after wheat and
rice. It is a C4 plant that efficiently uses solar
radiation. In India, maize is grown on 9.43 million
hectares with a production of 24.35 million
tonnes and a productivity of 2583 kg/ha
(Government of India, 2014). Water s
increasingly scarce due to climate change,
population growth, and industrial demand
(Shemer et al., 2023; Yang et al., 2022). Baby
corn, being a high-yielding crop, requires of
water per cycle, with irrigation during flowering
and yield formation stages being most critical.
Deficit irrigation, developed in the 1970s, helps
conserve water by reducing irrigation without
major yield loss (Yu et al., 2020). In the context
of baby corn production, a nitrogen deficiency
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can impede economic yield, making it a pivotal
consideration (Roopa & Prasanna Kumar, 2015).
Conversely, an excess of nitrogen is frequently
observed in cereals. Effective nitrogen
management is essential to mitigate losses and
enhance nitrogen use eficiency.The key step in
the successful management of N includes
diagnosis of deficiency, the accurate quantity of
fertilizers, improvement in use eficiencies and
use of organic manures (Jakhar et al., 2022).
Zero-tillage (ZT) systems, initiated widely post-
1940s with herbicides like paraquat, eliminate
the need for tillage, reduce soil compaction and
erosion, conserve resources, and improve maize
yields up to 68% (Buah, 2017). ZT also
enhances water efficiency, reduces machinery
costs, and promotes sustainable farming (Sayed
et al., 2020). Mulching, particularly with crop
residues, conserves soil moisture, prevents
erosion, improves structure, and supports higher
yield by regulating temperature, reducing weed
growth, and increasing organic matter (Rina et
al., 2020). Together, baby corn production, zero
tillage, efficient water use, and mulching present
a sustainable and economically viable
agricultural model.

2. MATERIALS AND METHODS

A field experiment entitled "Effect of baby corn
(Zea mays L.) under irrigation, tillage and mulch
management” was conducted during the rabi
season of 2024-25 at the Agricultural Research
Station, Brinjhagiri, Chatabar of the Faculty of
Agricultural Sciences, Siksha O Anusandhan
(Deemed to be University), Bhubaneswar,
Odisha, India to know the performance of baby
corn under irrigation, tillage and muich
management. The experimental site is situated
in the South East Coastal Plain Zone of India,
specifically at Latitude 20.46° N and Longitud
85.67° E. The experimental field was sandy loam
in texture, slightly acidic in reaction pH (5.65),
EC (7.35dS/m), low in soil organic carbon
content (0.42%) (Walkley and Black, 1934 and
Muhr et al.,, 1965), and medium in available
nitrogen 257.3 kg/ha. (Jackson, 1973),
phosphorus 19.7 kg/ha (Bray’'s method, Bray
and Kurtz method, 1945) and potassium 174.8
kg/ha (Muhr et al., 1965) (Table 1). The
experiment was conducted using a split-plot
design with three replications. The main plot
treatments comprised three irrigation levels: 11 (7
cm depth of irrigation at 2, 4, 6, and 8 weeks
after sowing), 12 (5 cm depth of irrigation at the
same intervals), and 13 (3 cm depth of irrigation
at 2, 4, 6, and 8 weeks after sowing). The sub-

plot treatments involved four conservation
practices: C1 (zero tillage without mulch), C2
(zero tillage with paddy straw mulch at 4 t ha™),
C3 (conventional tillage without mulch), and C4
(conventional tillage with paddy straw mulch at 4
t ha™). The treatments were replicated thrice in
net plot size 5m x 4m. The experimental region
has a hot, dry tropical climate. The baby corn
(Zea mays L.) variety G 5414 was sown at a
spacing of 50cm x 20cm. Fertilisers (120-60-60
N:P,Os: K,O kg/ha) were applied using urea,
SSP, and MOP, with N as two split and full P, K
as basal. Zero tillage involved direct sowing with
herbicide use; conventional tillage included
ploughing and laddering. Agronomic sampling
covered vyield parameters (cob, stover, fodder
yield and harvest index) using random and
destructive methods. Protein and fibre content
were measured using Kjeldahl and acid-alkali
digestion. Water use efficiency was calculated
based on rainfall, irrigation, and yield. Initial and
final soil NPK status analysed. Data were
analysed using ANOVA (Gomez & Gomez,
1984), with F-test and CD at 5% levels (Fisher &
Yates,1963).

3. RESULTS AND DISCUSSION
3.1 Yield Attributing and Yield

Yield attributing characters, specifically fresh
corn weight and dry corn weight, varied
significantly with irrigation and conservation
practices. 11 (7 cm irrigation depth of irrigation
with 2, 4, 6 and 8 weeks after sowing)
consistently led to the highest fresh (35.1
g/plant), dry (5.40 g/plant) corn weight, cob (7.21
t/ha), corn (1.39 t/ha) and fodder (21.6 t/ha) yield
closely followed by 12 (5 cm irrigation depth of
irrigation with 2, 4, 6 and 8 weeks after sowing)
fresh (33.6 g/plant), dry (5.18 g/plant) corn
weight, cob (7.14), corn (1.36) and fodder (21.3),
respectively. Among conservation practices, C4
(Conventional tillage with paddy straw mulch @
4t/ha) produced the highest fresh (36.7 g/plant),
dry (5.64 g/plant) corn weight, cob (7.38 t/ha),
corn (1.42 t/ha) and fodder (21.6 t/ha) yield
found at par with C2 (zero tillage with paddy
straw mulch @ 4t/ha) fresh (34.8 g/plant), dry
(5.41 g/plant) corn weight, cob (7.20 t/ha), corn
(1.38 t/ha), and fodder (21.2 t/ha) respectively
(Table 1). 11C4, 12C4 and 11C2 are found to be
superior to other treatments. Optimal irrigation
schedules significantly enhanced baby corn
yield, primarily due to sustained soil moisture
throughout the growth period (Abdelraouf and
Anter, 2020). The treatment 11 consistently
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produced maximum corn and fodder yield,
concurring with Sonawane et al. (2010), while
water deficiency significantly reduced the yield
(Ekom et al., 2019) and the positive impact of
straw mulch on cob and fodder yield (Kumar et
al., 2022). Improved soil physical properties
under zero tillage also contributed to enhanced
cob yield and biomass (Jat et al., 2014). Zero-
tillage coupled with straw mulch also contributed
to higher grain yield in maize during rabi season
(Rao et al., 2016). The higher cob and biological
yields in conventional tillage with paddy straw
mulch @ 4t/ha are likely due to increased soil
moisture and nutrient availability, consistent with
Pervaiz et al. (2009). (Table 2).

3.2 Quality

Baby corn protein content was obtained highest
under I1 (7 cm irrigation depth of irrigation with
2, 4, 6 and 8 weeks after sowing) (10.58%),
while fodder protein content peaked under 12 (5
cm depth of irrigation with 2, 4, 6 and 8 weeks
after sowing), (3.84%). In the same way, I1
produced the highest corn protein yield (147.18
kg/ha), and 12 found the highest in fodder protein
yield (82.01 kg/ha). One of the major roles of
water is to transport food to the sink from the
source (Vadodariya and Patel, 2024). While,
irrigation amount didn't significantly affect crude
protein content overall (Esmailian et al., 2011).
C4 (Conventional tillage with paddy straw mulch
@ 4t/ha) consistently resulted in the highest
protein content for both corn (10.63%) and
fodder (3.96%) as well as the highest protein
yield for both corn (151.13 kg/ha) and fodder
(85.51 kg/ha). Thus, the 11C4 combination
yielded the highest protein (Roy et al., 2015)
(Table 3).

3.3 Soil NPK Status

Available nitrogen (278.44), phosphorus (22.53)
and potassium (191.69) were recorded highest
in 3cm depth of irrigation with 2, 4, 6, and 8
weeks after sowing along with zero tillage

without mulch (I3C1) after the crop season. |11C4
(7cm irrigation depth of irrigation with 2, 4, 6 and
8 weeks after sowing along with conventional
tilage + paddy straw mulch @ 4t/ha) had the
lowest nitrogen (244.39), (18.29 kg/ha) and
potassium (164.39) content after
the harvest (Figs 1, 2 and 3). Zero tillage plots
consistently showed higher availability of N P
and K (Alam et al. 2014 and Singh et al.
2020).

3.4 Water Use Efficiency

The highest WUE (7.58 kg/ha-mm) was
calculated in 13C4 (3cm depth of irrigation
with 2, 4, 6 and 8 weeks after sowing along
with conventional tillage with paddy straw
mulch @ 4t/ha), reflecting efficient water use
was much less without affecting yield much.
I1C1 (7cm depth of irrigation with 2, 4, 6 and 8
weeks after sowing + zero tillage without mulch)
had the lowest WUE (3.85 kg/ha-mm) due to
higher water application without proportional
yield increase (Fig. 4). While 7cm depth of
irrigation with 2, 4, 6 and 8 weeks after
sowing maximised grain yield, 3cm depth of
irrigation with 2, 4, 6 and 8 weeks after sowing
showed significantly higher WUE (Roy et al.
2015).

3.5 Economics

Gross return (Rs. 227850/-) and net return (Rs.
162383/-) recorded highest in 7cm depth of
irrigation at 2, 4, 6 and 8 weeks after sowing with
conventional tillage + paddy straw mulch @ 4
t/ha (I11C4). Followed by 5¢cm depth of irrigation
at 2, 4, 6 and 8 weeks after sowing with
conventional tillage + paddy straw mulch @ 4
t/ha (12C4) (Rs. 224400/- and Rs. 160633/-
respectively). The return per rupee investment
calculated maximum (3.62) in (12C2) 5cm depth
of irrigation at 2, 4, 6 and 8 weeks after sowing
with zero tillage + paddy straw mulch @ 4 t/ha.
followed by I1C2 (3.58) (Table 4).

Table 1. Physico-chemical properties of the experimental soil

Sl Properties Value Method used

1. Soil texture Sandy loam soil USDA system (Brady, 1974)

2. Bulk density (g/cm®) 1.33 Core sampler method (Dastane, 1972)

3. pH 5.65 (Jackson, 1973)

3. Electrical conductivity (ds m-1) 7.35 (Jackson, 1973)

4. Organic carbon (%) 0.42 Walkley and Black method (Jackson, 1973)

5. Available nitrogen (kg/ha) 257.3 Alkaline permanganate method (Jackson, 1973)
6. Available phosphorus (kg/ha) 19.7 Olsen’s method (Olsen et al., 1954)

7. Available potassium (kg/ha) 174.8 Flame photometric method (Jackson, 1973)
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Table 2. Effect of irrigation and conservation practices on fresh corn weight, dry corn weight, cob yield, corn yield, fodder yield and biological
yield of rabi baby corn

Treatment Fresh corn Dry corn Cobs yield (t/ha) Corn yield (t/ha) Fodder yield (t/ha) Biological yield
weight (g/plant)  weight (g/plant) (t/ha)

11 (7cm irrigation at 2,4,6 and 8 weeks after sowing) 35.1 5.40 7.21 1.39 21.6 27.4
12 (5cm irrigation at 2,4,6 and 8 weeks after sowing) 33.6 5.18 7.14 1.36 21.3 27.1
I3 (3cm irrigation at 2,4,6 and 8 weeks after sowing) 25.2 4.43 5.95 1.13 19.0 22.6
SEm () 1.2 0.20 0.03 0.01 2.2 0.5
CD (0.05) 4.6 0.78 0.12 0.02 8.6 21
C1 (zero tillage without mulch) 25.7 4.29 6.10 1.16 19.7 23.2
C2 (zero tillage with paddy straw mulch @ 4t/ha) 34.8 541 7.20 1.38 21.2 27.5
C3 (conventional tillage without mulch) 28.0 4.67 6.38 1.21 20.1 24.2
C4 (conventional tillage with paddy straw mulch @ 4t/ha) 36.7 5.64 7.38 1.42 21.6 28.1
SEm (1) 1.0 0.15 0.02 0.01 1.0 0.6
CD (0.05) 3.9 0.57 0.08 0.03 3.9 2.3

Table 3. Effect of irrigation and conservation practices on crude protein content (%) and protein yield (kg/ha) of corn and fodder of rabi baby corn

Treatments Crude protein (%) Protein yield (kg/ha)
Corn Fodder Corn Fodder

11 (7cm irrigation at 2,4,6 and 8 weeks after sowing) 10.58 3.72 147.18 80.23
12 (5cm irrigation at 2,4,6 and 8 weeks after sowing) 10.42 3.84 142.11 82.01
I3 (3cm irrigation at 2,4,6 and 8 weeks after sowing) 10.33 3.75 116.70 71.48
SEm (%) 0.03 0.02 211 1.63
CD (0.05) 0.1 0.08 8.73 6.42
C1 (zero tillage without mulch) 10.29 3.75 119.30 74.09
C2 (zero tillage with paddy straw mulch @ 4t/ha) 10.44 3.67 144.24 77.58
C3 (conventional tillage without mulch) 10.42 3.71 126.64 74.43
C4 (conventional tillage with paddy straw mulch @ 4t/ha) 10.63 3.96 151.13 85.51
SEm (+) 0.03 0.02 1.6 0.74
CD (0.05) 0.12 0.08 6.4 2.90
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Table 4. Effect of irrigation and conservation practices on economics of rabi baby corn

Treatments Cost of cultivation (Rs/ha) Gross return (Rs/ha) Net return (Rs/ha) Return per rupee
investment
11C1 57867 187730 129863 3.24
11C2 61867 221700 159833 3.58
11C3 61467 196800 135333 3.20
11C4 65467 227850 162383 3.48
12C1 56167 183150 126983 3.26
12C2 60167 217931 157764 3.62
12C3 59767 191700 131933 3.21
12C4 63767 224400 160633 3.52
13C1 54467 150300 95833 2.76
13C2 58467 181650 123183 3.11
13C3 58067 158100 100033 2.72
13C4 62067 187350 125283 3.02
SEm (%) 534 534 0.04
CD (0.05) 2134 2134 0.15
290 -
280 4 278.44
27331 274.43
_ 270 A
1
5_
= 260 - /\ ) 261.1
= Vo541 0 \
‘E 250 A 249.36
S 244.39 245.47 ——N content (kg/ha) in initial
7 240 - soil
230 1 =N content (kg/ha) in final
soil
220
C1|C2|C3|C4 C1|C2|C3|C4 C1|C2|C3|C4
11 2 13
Treatments
Fig. 1. Initial and final soil nitrogen (kg/ha)
23 -
22.53 22.46
22 4
21.41
21 - 21.14 21.24
= 20.39 20.51 20.30
= .
£ 201 N /\
= V1941 V1939
§ 199 =P content (kg/ha) in
= 18.42 18.29 initial soil
g 18 -
=" =P content (kg/ha) in
17 4 final soil
16 -
15
CI|C2|C3|C4 C1|C2|CB|C4 C1|C2|C3|C4
11 12 13
Treatments

Fig. 2. Initial and final soil phosphorus (kg/ha)
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195 ~
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185 - 185.37 185.13
181.42
180 -+
A1?9.13 178.0
£ 1757 1733 173.73 \
2
= 170
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W
= 165 165.60
§ 164.39 =T content (kg/ha) in
X 160 - initial soil
==K content (kg/ha) in
155 - final soil
150
01|02|03|c4 01|czlc3|c4 01|czlc3|c4
11 12 13
Treatments
Fig. 3. Initial and final soil potassium (kg/ha)
1600.00 ~ - 8.00
1400.00 - - 7.00
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& 80000 - -4.00 &
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£ 600.00 - - 3.00 E
400.00 - - 2.00
200.00 - - 1.00
0.00 0.00
11 13
Treatments
mmm Baby corn yield (kg/ha) —fl—Water use efficiency (kg/ha mm)

Fig. 4. Effect of irrigation and conservation practices on water use efficiency of rabi baby corn

4. CONCLUSION

It can be concluded that the application of 7cm
depth of irrigation at 2, 4, 6 and 8 weeks after
sowing with conventional tillage + paddy straw
mulch @ 4 t/ha as well as 5cm depth of irrigation
at 2, 4, 6 and 8 weeks after sowing with
conventional tillage + paddy straw mulch @ 4
t/ha produced higher corn yield and fodder yield,
increased the protein uptake maximise gross
return and net return. So, these treatments are

economical. Whereas, WUE recorded the
highest (7.58 kg/ha-mm) in 3cm depth of
irrigation at 2, 4, 6, and 8 weeks after sowing +
conventional tillage with paddy straw mulich.
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