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Abstract: Sweet corn (Zea mays var. saccharata)
production in Manipur, Northeastern Hill Region of India,
is constrained by acidic, clay-textured soils, erratic
monsoon distribution, and low inherent nitrogen
availability. This short note characterizes the pre-crop
soil properties, growing-season weather, and unfertilized
baseline agronomic performance of sweet corn (cv. Golden
Cob) at the Integrated Farming System Research Field,
Central Agricultural University, Imphal (Kharif 2025;
24.81°N, 93.88°E; 780 m MSL). The initial soil
characteristics showed high acidity (pH 5.71), clay texture
(64.61% clay), moderate organic carbon (0.71%), and
low availability of nitrogen (213.37 kg ha-1). Total rainfall
during the growing season was 636.4 mm in August-
September. In the no-input treatment, sweet corn
produced a yield of 98.53 q ha-1 of fresh cob production
and 198.01 q ha-1 of green stover, with delayed phenology
(tasseling 67.33 days and silking 71.00 days). These
baseline data establish a documented productivity floor
for nutrient-responsive experimental comparisons and
provide a reference for agro-advisory development in
rainfed NEH systems.
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Introduction

Maize (Zea mays L.) is the second most important food
crop in Manipur after rice, grown in an area of 24.53
thousand hectares, having a yield of 54.37 thousand tons
with a productivity of 2,216 kg ha-1, which is significantly
low compared to the national average of 3,590 kg ha-1

(NER Databank, 2024-25; UPAG, 2025). Due to increasing
popularity in north-east India, sweet corn (Zea mays var.
saccharata) has become a high-value crop, offering better
income for farmers from fresh cob sales. Because of its
short duration and suitability for rainfed agriculture, it is
ideal for agricultural cropping practices in Manipur’s
small-farm environment.

Sweet corn productivity in the North Eastern Hill
(NEH) region seems to be hindered due to prevailing
constraints resulting from soil, climate, and socio-
economic problems. The soils in the sub-tropical NEH-
IV agro-climatic zone in Manipur are mostly acidic, clayey,
and low in available nitrogen, resulting in poor nutrient
uptake, fixation of phosphorus under low pH conditions,
and chances of soil compaction because of excessive
rainfall (von Uexküll and Mutert, 1995; Penn and
Camberato, 2019; Ramesh et al., 2025). Findings from
the long-term field experiments conducted in this region
have shown that soil acidity significantly limits yield
stability irrespective of any treatment without the use of
organic sources such as green manure (Ansari et al.,
2022). The rainfed crop production system is influenced
by the start and end of the monsoon season, where rains
in August and September result in waterlogging and
leaching of nutrients, and later on moisture stress occurs
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in November to December. The above constraints make
the already poor productivity of the non-managed plots
even worse.

It is one of the most critical aspects of nutrient
management studies; however, baseline soil characteristics
before cropping and performance of crops without any
inputs are rarely published. Lack of a well-characterized
baseline productivity level makes it difficult for the
extension agents to interpret the response of nutrients
and calibrate appropriate input recommendations for the
rain-fed farmers. The purpose of this short note is to fill
this gap with information on the baseline soil
characteristics, growing-season agrometeorological profile,
and no-input agronomic performance of sweet corn from
the experimental field at CAU, Imphal, during kharif 2025.

Materials and methods

The study was conducted at the Integrated Farming
System (IFS) Research Field, CAU, Imphal, Manipur
(24.81°N, 93.88°E; 780 m MSL) during kharif 2025.
The experimental field falls within the Eastern Himalayan
(II) agro-climatic zone, the sub-tropical NEH-IV region.
Sowing was done on 25 August 2025 using sweet corn
cv. Golden Cob at 60 × 25 cm spacing. The experiment
was laid out in a Randomized Block Design (RBD) with
eight nutrient management treatments and three
replications (24 plots; 3.6 × 2.5 m each). The absolute
control (T1: no fertilizer, no biochar) was the focus of
the present note.

Pre-experiment composite soil samples were collected
from 0-15 cm depth, air-dried, and analyzed for texture
(Bouyoucos, 1962), pH (Jackson, 1973), organic carbon
(Walkley and Black, 1934), available nitrogen (Subbiah
and Asija, 1956), and available phosphorus and potassium
(Jackson, 1973). Soil microbial counts (bacteria, fungi,
actinomycetes) were estimated by serial dilution plate
count (Sinclair and Dhingra, 1995; Martin, 1950; Williams
and Cross, 1971; Kapoor and Paroda, 2007). Daily
meteorological data were obtained from the Experimental
Agromet Advisory Service, ICAR Research Complex for
NEH Region, Manipur Centre, Lamphelpat.

Biometric observations in the control treatment used
five randomly tagged plants per plot, recorded at 30, 60,
and 90 days after sowing (DAS) and at harvest. Plant
height (cm), dry matter accumulation (g plant-1), days to

50% tasseling and silking, yield attributes (cob length,
girth, cobs plant-1, rows cob-1, grains row-1, cob weight),
fresh cob yield (q ha-1), and green stover yield (q ha-1)
were recorded. Quality parameters, total soluble solids
(TSS, °Brix), and crude protein content (%) were
estimated. Economics were computed at prevailing market
prices (Rs. 8 per cob <250 g; Rs. 10 per cob >250 g).

Results and discussion

Baseline soil characterization

The pre-experiment soil properties were given in Table 1.
The soil was clay in texture (64.61% clay, 25.56% silt,
9.83% sand). Soil pH of 5.71 indicates a moderately
acidic reaction, common in the NEH region, where high
annual rainfall and organic matter decomposition drive
progressive leaching and acidification. With this pH, there
will be significant fixation of phosphorus with iron and
aluminum oxides, making it less available to crops despite
having sufficient levels of phosphorus (Penn and
Camberato, 2019). In acid soil, it becomes more
significant, owing to the fact that secondary clay minerals
and iron-aluminum oxides have enough binding sites for
phosphates because of their hydroxyl groups (Ma et al.,
2025).

The level of organic carbon of 0.71% is a medium
level, showing moderately active biological activity but a
lack of humified carbon that can maintain nutrients in the
heavy clay soil. Available nitrogen of 213.37 kg ha-1 is at
a low level, showing a slow rate of mineralization
occurring in acid soil that is subject to waterlogging and
thus high denitrification. Available P2O5 was 16.87 kg
ha-1, and K2O was 190.58 kg ha-1, both of which were
at the medium level. The pre-crop microbial population
included bacteria (20.67 × 105 CFU g-1), fungi (17.00 ×
104 CFU g-1), and actinomycetes (12.33 × 103 CFU g-1).
The higher number of bacteria compared to fungi at pH
5.71 can be explained by the effects of soil pH on the
composition of microorganisms, because the number of
bacteria increases with an increase in soil pH, while fungi
have a wider tolerance for soil pH variations (Rousk et
al., 2010). Overall, the soil profile represents a common
constraint in NEH smallholder fields: structurally heavy,
deficient in labile nitrogen, and with limited biological
capacity to mineralize organic nutrients efficiently.
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Table 1. Baseline physicochemical and biological properties of the experimental soil (0-15 cm depth), IFS Research Field, CAU Imphal,
kharif 2025

Soil Property Value Status Method / Reference

Sand (%) 9.83 - Bouyoucos (1962)

Silt (%) 25.56 - Bouyoucos (1962)

Clay (%) 64.61 Clay Bouyoucos (1962)

Soil pH (1:2.5) 5.71 Acidic Jackson (1973)

Organic Carbon (%) 0.71 Medium Walkley and Black (1934)

Available N (kg ha-1) 213.37 Low Subbiah and Asija (1956)

Available P2O5 (kg ha-1) 16.87 Medium Jackson (1973)

Available K2O (kg ha-1) 190.58 Medium Jackson (1973)

Bacteria (CFU g-1 × 105) 20.67 - Sinclair and Dhingra (1995)

Fungi (CFU g-1 × 104) 17.00 - Martin (1950)

Actinomycetes (CFU g-1 × 103) 12.33 - Williams and Cross (1971); Kapoor and Paroda (2007)

Source: Laboratory analyses, College of Agriculture, CAU Imphal

Growing-season agrometeorological profile

Monthly weather data were given in Table 2. Mean
maximum and minimum temperatures across the growing
season were 27.94°C and 17.08°C, respectively, with
the highest maximum (30.2°C) in September, the critical
period for vegetative growth and tassel initiation, and the
lowest minimum (7.2°C) in December, post-harvest. Total
growing-season rainfall was 636.4 mm, of which 476.7
mm (74.9%) fell in August-September. The amount of
rainfall drastically decreased from 143.4 mm in October
to 16.3 mm in November and then to zero mm in
December, thereby causing moisture stress in the grain-
filling and maturation stage.

This rainfall distribution has direct implications for
agriculture. The August-September rains facilitate early
vegetative growth but pose a risk of soil waterlogging
since the soil consists of heavy clay that hinders aerobic
nitrogen mineralization and encourages denitrification
losses. October moisture shortage occurs during the

reproductive stage when water plays a critical role in silk
emergence and kernel-filling stages. Morning relative
humidity averaged 91.88% throughout the season,
favoring foliar disease pressure at early stages; evening
RH declined from 69.6% in August to 48.5% in
December. These patterns should inform planting-date
decisions to optimize the overlap between critical crop
water demand and reliable monsoon rainfall supply in the
NEH-IV zone.

Unfertilized baseline agronomic performance

Under absolute control conditions (no fertilizer, no
biochar), sweet corn cv. Golden Cob produced a fresh
cob yield of 98.53 q ha-1 and a green stover yield of
198.01 q ha-1. Plant height at harvest was 131.01 cm;
50% tasseling occurred at 67.33 DAS and 50% silking
at 71.00 DAS, substantially delayed relative to fertilized
treatments in the same trial. Cob length and girth were
16.35 cm and 13.05 cm, respectively, with a mean cob

Table 2. Monthly agrometeorological data during the sweet corn growing season, kharif 2025 (August-December), IFS Research Field,
CAU Imphal

Month Tmax (°C) Tmin (°C) AM RH (%) PM RH (%) Rainfall (mm)

August 29.3 22.4 92.5 69.6 239.6

September 30.2 22.2 91.9 66.5 237.1

October 29.9 19.9 91.3 62.9 143.4

November 26.7 13.7 90.7 54.4 16.3

December 23.6 7.2 93.0 48.5 0.0

Mean / Total 27.94 17.08 91.88 60.38 636.4 (total)

Source: Experimental Agromet Advisory Service, ICAR Research Complex for NEH Region, Manipur Centre, Lamphelpat, Imphal.
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weight of 231.77 g, 12.73 rows per cob, and 29.60
grains per row. Crude protein content was 6.14% in the
cob and 2.54% in the stover, with a total soluble solids
(TSS) content of 14.26 °Brix. Gross return under control
conditions was Rs. 4,78,886 ha-1 against a cost of
cultivation of Rs. 99,575 ha-1, yielding a net return of
Rs. 3,79,311 ha-1 and a B:C ratio of 3.81.

These figures establish a documented productivity
floor. The fresh cob yield of 98.53 q ha-1 under no-input
conditions is less than half the yield achievable with
recommended mineral fertilizer alone (135.44 q ha-1, T2)
in the same trial, confirming that nutrient limitation, rather
than water availability per sec, is the binding agronomic
constraint. The delay of tasseling and silking was 16.33
and 16.00 days, respectively, relative to the most efficient
treatment, which may be due to lack of nitrogen, which
delays vegetative growth to reproductive development in
maize (Uhart and Andrade, 1995). This is also evident in
field conditions, as shown by the research conducted by
Shrestha et al. (2018). Newer field evidence supports
this trend, where nitrogen-limited maize shows changes
in post-anthesis partitioning of dry matter and nitrogen,
which leads to delays in reproductive development (Wu
et al., 2024). The TSS of 14.26 °Brix, while at the lower
boundary of commercial acceptability for fresh sweet
corn (>14 °Brix), fell significantly below the values
achievable under balanced nutrient management (up to
16.10 °Brix), indicating that kernel sweetness, the primary
commercial differentiator of sweet corn, is depressed
under chronic nutrient limitation. A global meta-analysis
of 59 biochar field trials reported that improved crop
production is invariably witnessed in coarse and fine-
textured (clayey) soils (Singh et al., 2022). Another meta-
analysis carried out with data collected from paired field
trials from all over the globe through 1,011 data points
reported that biochar application influenced increased crop
production in acidic, sandy, or clay soils more than alkaline
or loamy soils (Xu et al., 2025). The same type of soil
is being considered in the current research work,
demonstrating the agricultural benefits possible through
nutrient management in this case study.

Conclusion

The pre-crop soil of the IFS Research Field, CAU Imphal,
is moderately acidic (pH 5.71), clay-textured, and deficient
in available nitrogen, which are similar to most rainfed

smallholder fields in Manipur’s NEH-IV zone. The kharif
2025 growing season delivered 636.4 mm of rainfall,
heavily front-loaded in August-September, with negligible
precipitation in November-December. Under no-input
conditions, sweet corn cv. Golden Cob produced only
98.53 q ha-1 fresh cob yield, with delayed phenology and
below-optimum sweetness (14.26 °Brix). These
documented baseline values provide a reproducible
productivity reference for future nutrient-management
trials, support calibration of extension recommendations,
and confirm that nutrient limitation constitutes the binding
agronomic constraint in rainfed sweet corn systems of
Manipur.
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