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ABSTRACT

Rainfed agriculture in the Kantamal catchment of the middle Mahanadi River Basin is highly sensitive to rainfall
variability. Approximately 95% of the catchment area lies in Odisha, covering parts of Kalahandi, Nuapada, Bolangir,
Kandhamal, Nabarangpur, Boudh and Sonepur districts, while the remaining 5% lies in Chhattisgarh, covering parts of
Gariaband district. The present study carried out in 2024 examined the seasonal trend in rainfall using the Innovative
Trend Analysis (ITA) technique and effect of changing rainfall patterns in major cropping systems of the basin. The
Sen’s slope analysis revealed that annual, monsoon, pre-monsoon and post-monsoon rainfall are decreasing @4.2, 3.5,
0.8 and 1.2 mm/year, respectively. These correspond to reductions of approximately 3.0%, 3.0%, 8.0% and 11.4% per
decade from the long-term normal rainfall. The decline in post-monsoon rainfall is proportionally higher than other
seasons, indicating increasing vulnerability of winter (rabi) crops due to reduced residual soil moisture in the catchment.
The study also revealed that important farming operations such as seedbed preparation and nursery raising of rice were
affected by decline in pre-monsoon rainfall, rice crop may suffer with water stress at the critical period of irrigation
like the active tillering, panicle initiation and flowering stages due to the decrease in monsoon rainfall. Further, due
to decrease in post-monsoon rainfall, the low volume and high value crops like pulses and oilseeds may suffer due to
moisture stress which will impact agricultural productivity and rural livelihood of the catchment. The findings suggests
for implementation of water conservation measures (e.g. check dams, farm ponds and dams), rainwater harvesting
structures, irrigation infrastructures, advanced on farm water management techniques (e.g. micro irrigation and alternate
wetting and drying) and agricultural policies to face the climate change induced rainfall variability in the catchment.
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Rainfall is crucial for shaping agriculture, especially in
rainfed areas where crop growth depends entirely on seasonal
precipitation. In the middle catchment of the Mahanadi
River Basin, covering parts of Odisha and Chhattisgarh,
agriculture is mostly rainfed. Farmers rely on monsoon
rainfall to grow rainy (kharif) crops like rice, while rabi
crops, including pulses (greengram, blackgram), sesame
and mustard are grown depending on the residual soil
moisture and post-monsoon rainfall. Variability in rainfall
both in amount and timing can severely affect agricultural
productivity and livelihoods. Erratic rainfall patterns and
frequent droughts lead to crop failures, reduced yields and
increased risk for rainfed agriculture (Abebaw 2025, Singh
and Prabhakar 2025).

Climate change has impacted variability in weather
parameters. Global temperatures have already risen by 1.1°C
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since pre-industrial times, with projections suggesting an
increase of 1.5°C by the 2030s (IPCC 2021). In India, climate
change is becoming more evident through more frequent
extreme weather events, shifts in monsoon patterns and
increasing temperatures. Research shows that India’s mean
temperature has risen by 0.6°C from 1901 to 2018 (IMD
2020). This broader climate shift has led to increasingly
erratic rainfall patterns, resulting in severe droughts and
profound agro-ecological crises such as critical groundwater
depletion in vulnerable dryland regions (Gupta et al. 2021,
Das et al. 2022). Since agriculture is the mainstay of India’s
rural economy, farmers in rainfed regions are vulnerable to
such shifts, which directly affect crop yields and income
stability.

Study of trend in rainfall and its seasonal variability is
critical for understanding how climate change has affected
the rainfed agriculture. Analysing these trends helps to
identify long-term climate patterns, which is essential for
developing resilient agricultural practices. Various methods,
such as the Mann-Kendall test and Sen’s slope estimator, are
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widely used for this type of hydro-climatic trend analysis
(Desai et al. 2019, Padhiary et al. 2018). Innovative Trend
Analysis (ITA) is especially useful for identifying trends
in highly variable and non-linear data, making it ideal for
assessing climate impacts on rainfall. In rainfed regions like
the Kantamal catchment, where rainfall variability directly
influences farming, trend analysis is key to shaping strategies
for climate adaptation. Hence the study aims to quantify
the seasonal trends in rainfall from 1901-2021 using the
Innovative Trend Analysis (ITA) technique and assess the
implications of these trends on the major cropping systems
and agricultural operations in the Kantamal catchment.

MATERIALS AND METHODS

Study area: Kantamal catchment was selected as the
study area as it is the main catchment of the Mahanadi basin
in Odisha having highest percentage rainfed agriculture. It
covers an area of 20,023 km?. The region experiences three
distinct rainfall periods such as, pre-monsoon (February—
May), monsoon (June—September) and post-monsoon
(October—January) which are critical for different stages of
agricultural operations. The normal annual rainfall of the
study area is found to be 1443 mm out of which 86% occurs
in monsoon and rest 14% during non-monsoon season. The
average maximum and minimum temperature of the study
area was found to be 33.2°C and 23.1°C, respectively. The
major crops cultivated in the Kantamal catchment of the
Mahanadi River basin during the kharif season are rice
(Oryza sativa), maize (Zea mays) and finger millet (Eleusine
coracana), covering approximately 55-65%, 8—12% and
5-8% of the gross cropped area, respectively. During the
rabi season, greengram (Vigna radiata), blackgram (Vigna
mungo), sesame (Sesamum indicum) and mustard (Brassica
Jjuncea) are cultivated, occupying about 10-15%, 5-8%,
3—-5% and 4-7% of the cropped area, respectively. Kantamal
catchment drained by Tel tributary, is the major rainfed area
of Mahanadi basin of the state of Odisha. It covers eight
districts and 48 blocks of Odisha and one district and two
blocks of Chhattisgarh. Kalahandi, Bolangir, Nuapada,
Kandhamal, Nabarangpur, Rayagada, Boudh and Sonepur
districts of Odisha and Gariaband district of Chhattisgarh
come under this catchment. More than 95% area of the basin
spreads over the state of Odisha and the rest in Chhattisgarh.

Data collection and analysis: For this study, 0.25° x
0.25° gridded daily rainfall data (1901-2021) obtained from
the India Meteorological Department (IMD) were used. The
Kantamal catchment boundary was overlaid on the IMD
grid in a GIS platform and all grid cells whose centroids
fell within the catchment area were selected. Based on this
spatial intersection, 27 grid stations were identified within
the catchment for rainfall variability study conducted in
2024. The collected data were processed to identify seasonal
trend in rainfall using ITA technique.

Statistical analysis: To understand the fundamental
distribution and natural variability of the seasonal and annual
rainfall data across the catchment, descriptive statistics
were computed prior to conducting the trend analysis.
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The evaluated parameters included the mean (x), standard
deviation (SD), coefficient of variation (CV), coefficient
of skewness (CS) and coefficient of kurtosis (CK). These
parameters were calculated using the following standard
mathematical frameworks (Equation 1 to Equation 4):
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Where n represents the total number of observations and
X, represents the specific rainfall value for a given period.
The CV was utilized to measure the dispersion of the data
relative to its mean. Following the classification by Hare
(2003) and Gebremichael et al. (2014), rainfall variability
was categorised based on the CV as low (CV<20%), medium
(20-30%) and high (> 30%). The CS and CK were utilised
to assess the asymmetry and the "tailedness" of the rainfall
distribution, respectively.

Innovative trend analysis: The Innovative Trend
Analysis method, introduced by Sen (2012), provides a
robust and non-parametric approach for detecting trends in
time series data, particularly in hydrological studies such as
rainfall analysis. Unlike traditional trend detection methods
like the Mann-Kendall test or Spearman’s rho, which can be
limited by assumptions of serial independence and sensitivity
to outliers, ITA effectively overcomes these challenges. It
offers the potential to identify both monotonic and sub-trends
within the data, making it suitable for complex datasets that
exhibit non-normal distributions, autocorrelation, or outliers,
which are often found in climate and hydrological studies.

The ITA method begins by dividing the data into two
equal parts. The first half of the data is sorted in ascending
order, while the second half remains unsorted. The two
halves are then plotted against each other on a scatter
plot, with the sorted data on the x-axis and the unsorted
data on the y-axis. The trend is interpreted by comparing
the data points to a 45° reference line (also known as the
1:1 line). Points above the 45° line indicate an increasing
trend, while those below suggests a decreasing trend. If the
points cluster along the 45° line, it implies the absence of a
trend. This visual method makes ITA particularly intuitive
for identifying complex patterns within the dataset. To
quantify the trend, the slope of the ITA is calculated using
the Equation 5:

B=13" (x,-x,) 5)
pOICS

Where, B is the ITA slope; n is the number of data
pairs and x; and x represent the values of the sorted and
unsorted sub-series, respectively. A positive slope indicates
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an increasing trend, while a negative slope indicates a
decreasing trend.

The significance of the trend is evaluated using a
confidence interval, which is based on the standard deviation
of the slope. The confidence limit is given by Equation 6:

—0+om (6)
O
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Where o, is the standard deviation of the slope; S;t, is
the slope's standard deviation and a is the chosen significance
level (typically 95%). If the evaluated slope exceeds the
critical value, the null hypothesis of no trend is rejected,
confirming the presence of a statistically significant trend.

To compute the standard deviation of the slope, the
Equation 7 is used:

% amop T ) ™)

Where o is the standard deviation of the series and py 1y,
is the cross-correlation coefficient between the ascending
sorted two halves of the data series.

In this study, ITA was applied to pre-monsoon, monsoon
and post-monsoon rainfall data from the Kantamal catchment
of the Mahanadi River Basin. By using ITA, it was possible
to detect significant seasonal variations in rainfall patterns.
For instance, the study revealed a significant decline in
pre-monsoon and post-monsoon rainfall, which has direct
implications for agricultural practices such as summer
plowing and rabi crop moisture availability. The ability
of ITA to capture such localized trends provides valuable
insights for water resource management and climate
adaptation strategies in rainfed agricultural regions.

The crop calendar for the Kantamal catchment in the
Mahanadi Basin shows a clear seasonal pattern dominated
by kharif crops during the monsoon and rabi crops in
winter (Fig. 2). Rice, maize and finger millet are mainly
grown from June to October/November, aligning with the
south-west monsoon and high rainfall period. Pulses like
greengram and blackgram are cultivated in two windows,
i.e. January—March and November—December seasons

Crop Calendar for Kantamal Catchment, Mahanadi Basin
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in residual moisture conditions. Mustard is primarily a
rabi crop mostly sown in November and some patches its
harvest continues up to March, while sesame is cultivated
in both pre-monsoon (January—March) and post-monsoon
(October—December) windows. Overall, the calendar reflects
efficient use of monsoon rainfall and residual soil moisture
to support multiple cropping systems in the region which is
going to be affected by climate change and shift of rainfall
trend in the catchment area.

RESULTS AND DISCUSSION

Descriptive statistics: Table 1 presents a comprehensive
overview of the descriptive statistical parameters related to
seasonal and annual rainfall recorded across 27 meteorological
stations in India from 1901 to 2021. The analysis revealed
that the highest mean rainfall for the pre-monsoon season
was observed at station 16, measuring 179.32 mm, while
station 1 recorded the peak mean rainfall for the monsoon
season at 1428.77 mm. In the post-monsoon season,
station 16 again exhibited the highest mean at 238.7 mm
and station 1 had the highest annual mean rainfall at 1634.35
mm. Conversely, the lowest mean rainfall figures were
recorded at station 22 (67.49 mm) for pre-monsoon, station
12 (113.3 mm) for monsoon, station 7 (82.28 mm) for post-
monsoon and station 8 (1229.06 mm) for annual rainfall.
The findings indicate that variability was high during both
pre-monsoon and post-monsoon seasons across all stations,
as well as in annual and monsoon rainfall. Specifically,
station 1 showed high variability in annual rainfall, while
stations 1, 4 and 12 exhibited high variability during the
monsoon season. The remaining stations displayed low
to medium variability. Furthermore, the skewness (CS)
values for pre-monsoon and post-monsoon seasons suggest
that rainfall data is positively skewed across all stations.
In contrast, during the monsoon season, two stations and
three stations for annual rainfall exhibited slight negative
skewness, with all other stations demonstrating a positively
skewed distribution in both monsoon and annual rainfall.

Rainfall trend analysis: The Innovative Trend
Analysis of rainfall pattern

in the Kantamal catchment
has highlighted significant
seasonal variations that
carry implications for water
resource management and
agricultural planning. The
annual, monsoon, pre-
monsoon and post-monsoon
rainfall trends generated
from ITA for the 27 grid
stations of the catchment are
detailed in Table 2 and the
spatial distribution of these
rainfall trends is presented

Greengram _
Blackgram _
Mustard _
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Months (Sowing to Harvest)

Fig. 1 Crop calendar of Kantamal catchment.

in Fig. 2. Rainfall analysis
indicated a complex pattern
of rainfall trends across
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different seasons. The annual and monsoon trends have
shown a decrease in rainfall and in most of the cases the
trend is not significant. However, at only one point in the
southern parts of the catchment has shown significant
increase in rainfall, as shown in Fig. 2. Ray et al. (2026a,
2026b) also observed a similar declining trend in monsoon
rainfall in the Mahanadi Basin, attributing the reduction to
shifting monsoon dynamics influenced by changing climate
patterns. Likewise, a study by Roxy et al. (2015) noted a
general weakening of monsoon systems in eastern India,
resulting in irregular and diminished rainfall.

Quantitative assessment of the percentage deviations
from the long-term normal rainfall indicates that annual
and monsoon precipitation are both decreasing at a rate
of approximately 3.0% per decade, which corresponds to
an absolute reduction of 4.2 mm/year and 3.5 mm/year,
respectively. The deviations are even more severe during
the non-monsoon months. Pre-monsoon rainfall showed
an 8.0% reduction per decade (0.8 mm/year) while post-
monsoon rainfall exhibits the highest proportional decline
at 11.4% per decade (1.2 mm/year). The duration of rainfall
deficits and the length of dry spells have noticeably extended
across the catchment. The proportionally higher decline
in post-monsoon rainfall severely prolongs the dry spell
length during the winter months, rapidly depleting residual
soil moisture and shrinking the viable growing window for
rabi crops. Similarly the extended deficit duration in the
pre-monsoon season directly delays seedbed preparation
and nursery raising for the kharif cycle.

During the pre-monsoon season there was decrease in
rainfall in most of the grid stations and at three grid stations
significant decrease was recorded, predominantly in the
western part of the catchment. Pal ef al. (2021) examined
long-term rainfall trends across various regions in India
and reported a notable decline in pre-monsoon rainfall,
especially in eastern and central India. The study attributed
this reduction to weakening convective activity and increased
temperatures, which reduce moisture availability during the
pre-monsoon season. Similarly, Singh ez al. (2020) analyzed
regional rainfall trends across the mid-Mahanadi River
Basin and found a significant decrease in pre-monsoon and
non-monsoon precipitation, a shift negatively correlated
with rising air temperatures that has led to prolonged dry
spells and severe moisture stress in the region. A study by
Das and Ghosh (2019) on the impact of climate change on
rainfall patterns in Odisha found similar results, showing a
clear decline in pre-monsoon rainfall in various catchments,
including areas around the Kantamal region. The decline
was linked to changes in the regional wind patterns and
a reduction in the intensity of local thunderstorms, a key
contributor to pre-monsoon rainfall. This aligns with the
findings in the Kantamal catchment, where the western
part is most affected by the reduced pre-monsoon rainfall,
possibly due to these broader climatic changes.

In the post-monsoon season all grid stations have
recorded decrease in rainfall and at 11 grid stations
significant decrease was observed. The overall decrease in
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post-monsoon rainfall is about 40.74% over the catchment.
This decrease may be resulted due to the shifting in monsoon
pattern. Research conducted in the neighboring river
basins of the Subarnarekha and Brahmani also observed
seasonal shifts in rainfall trends, with significant declines
in post-monsoon precipitation, similar to the findings in the
Kantamal catchment. Dalai and Jena (2025) highlighted that
shifting climatic patterns and changing water availability
during the winter months have severe implications for water
resource management, projecting significant groundwater
depletion during the dry-season (rabi) cropping cycle if not
properly managed. The observed 40.74% decrease in post-
monsoon rainfall across the Kantamal catchment echoes the
findings of Rao et al. (2020), who also noted significant
reduction in post-monsoon rainfall over the Nagavali and
Vamsadhara Basins in eastern India. Similarly, Singh et al.
(2018) documented a marked long-term reduction in post-
monsoon and winter precipitation across the contributing
upper catchments of the Indo-Gangetic Plains, further
emphasizing the broader regional pattern of diminishing
dry-season rainfall. Such trends suggest a broader pattern
of seasonal rainfall variability across these crucial river
basins, which could be tied to larger climatic shifts at the
regional scale.

Agricultural implications of rainfall variability: The
analysis of rainfall trends in the Kantamal catchment, using
the Innovative Trend Analysis method, revealed significant
seasonal variations. Pre-monsoon rainfall has shown a
declining trend, particularly in the western part of the
catchment. This reduction poses a significant challenge for
the timely preparation of seedbeds and summer ploughing,
which are essential for the successful establishment of kharif
rice. A delay in these activities could lead to reduced crop
vigour and lower yields, directly impacting food security
and farm incomes in the region (Cui et al. 2017, Girma et
al. 2020).

Monsoon rainfall, which is critical for rice cultivation,
has also shown a general, though non-significant, decreasing
trend across much of the catchment. This variability in
monsoon rainfall can lead to periods of both water scarcity
and excess, complicating crop water management. In
particular, areas that receive lower-than-average monsoon
rainfall are likely to experience moisture stress, resulting
in reduced rice yields. Farmers in such areas may need to
adopt more resilient agricultural practices, such as alternate
wetting and drying (AWD) or the use of short-duration
rice varieties or drought tolerant rice varieties (Sen 2012).

Post-monsoon rainfall, which provides residual
moisture for rabi crops, has shown a significant decline
in several grid stations across the catchment. This trend is
particularly concerning for the cultivation of pulses, sesame
and mustard, as these major rabi crops depend on post-
monsoon soil moisture to meet their crop water requirement.
The reduction in post-monsoon rainfall could exacerbate
soil moisture deficits, increasing the risk of crop failure
and threatening the livelihoods of farmers who rely on rabi
farming for income generation. The significant decrease
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Table 2 ITA slope and trend of rainfall in Kantamal catchment

Co-ordinates Annual Pre-monsoon Monsoon Post-monsoon
Trend Slope Trend Slope Trend Slope Trend Slope
82.75,19.50 SI 6.31 NSD -0.01 ST 6.75 SD -0.43
82.25,19.75 NSD -1.70 NSD -0.01 NSD -1.40 NSD -0.29
82.50,19.75 NSD -1.69 NSD -0.10 NSD -1.16 SD -0.43
82.75,19.75 NSI 1.42 NSD -0.06 NSI 1.94 SD -0.45
83.00,19.75 NSD -0.82 NSI 0.06 NSD -0.69 NSD -0.18
83.25,19.75 NSD -1.76 NSI 0.04 NSD -1.52 NSD -0.28
82.25,20.00 NSD -2.38 NSD -0.21 NSD -1.77 SD -0.39
82.50,20.00 NSD -2.39 NSD -0.14 NSD -1.91 SD -0.33
82.75,20.00 NSD -1.48 NSD -0.08 NSD -1.07 NSD -0.33
83.00,20.00 NSD -1.88 NSD -0.19 NSD -1.42 NSD -0.26
83.25,20.00 NSD -1.19 NSD -0.09 NSD -0.89 NSD -0.21
83.50,20.00 NSD -1.21 NSD -0.01 NSD -0.70 NSD -0.50
83.75,20.00 NSD -0.65 NSD 0.02 NSI 0.22 SD -0.89
84.00,20.00 NSD -0.40 NSD 0.01 NSI 0.57 SD -0.98
82.50,20.25 NSD -3.37 SD -0.32 NSD -2.68 SD -0.38
82.75,20.25 NSD -2.08 NSD -0.18 NSD -1.62 NSD -0.28
83.00,20.25 NSD -1.71 NSD -0.23 NSD -1.15 NSD -0.32
83.25,20.25 NSD -0.71 NSD -0.25 NSD -0.22 NSD -0.24
83.50,20.25 NSD -0.75 NSD -0.16 NSD -0.16 NSD -0.42
83.75,20.25 NSD -1.25 SD -0.57 NSI 0.36 SD -1.05
84.00,20.25 NSD -0.79 NSD -0.39 NSI 0.70 SD -1.09
82.50,20.50 NSD -3.48 SD -0.45 NSD -2.66 SD -0.37
82.75,20.50 NSD -2.67 NSD -0.34 NSD -2.15 NSD -0.17
83.00,20.50 NSD -1.36 NSD -0.18 NSD -1.09 NSD -0.09
83.25,20.50 NSD -1.57 NSD -0.14 NSD -1.16 NSD -0.28
83.50,20.50 NSD -1.87 NSD -0.02 NSD -1.67 NSD -0.17
83.75,20.50 NSD -1.61 NSI 0.00 NSD -1.56 NSD -0.05

SD, Significant decrease; NSD, Non-significant decrease; SI, Significant increase; NSI, Non-significant increase.

in post-monsoon rainfall observed is about 40.74% in the
catchment highlighting the urgent need for the development
of supplementary irrigation infrastructure to support rabi
crops under these changing climatic conditions (Pour et
al. 2020).

The crop water requirement of catchment, water
available from rainfall and water deficit to be met from
irrigation is presented in Table 3. It indicates that although
kharif crops in the Kantamal catchment of the Mahanadi
River Basin received rainfall exceeding their total crop
water requirement, much of this apparent surplus is lost as
runoff due to intense and concentrated monsoon rainfall.

This creates intra-seasonal moisture stress despite adequate
seasonal totals. In contrast, rabi crops such as greengram,
blackgram, mustard and sesame experience severe water
deficits (=250-320 mm) because rainfall during this season is
very limited and meets only a small fraction of crop demand.
The declining rainfall trend in the region is again making
the agriculture activities in the catchment more vulnerable.
These results clearly showed that the problem of the region
is not low annual rainfall but poor temporal distribution
and lack of water storage facilities. Therefore, rainwater
harvesting is essential to capture excess monsoon runoff and
store it for use during critical crop growth stages and the
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(b)

© ,, (d)

Trend
Y Non-significant Decrease Y Significant Decrease

A Non-significant Increase A Significant Increase

ITA Slope | moisture during critical growing
2 periods may prompt increased out-
migration from rural areas as farmers
seek alternative livelihoods in urban

18 centers (Tiwari and Joshi 2015).

To mitigate the adverse effects
of rainfall variability on the rural
economy, there is an urgent need for
26 policy interventions that promote
climate-resilient agricultural practices.
These interventions may include the
0.4 promotion of drought-resistant crop
varieties, the expansion of irrigation
infrastructure may be medium or minor
18 irrigation projects and the adoption
of water-efficient farming techniques,
such as AWD in rice and supplemental
40 irrigation from farm ponds, check
dams, minor irrigation projects etc.
or from exploration of groundwater
source for rabi crops. Investments
in rural infrastructure, particularly

Fig. 2 Slope of innovative trend test of rainfall time series (a) annual, (b) monsoon, (c)

pre-monsoon, (d) post-monsoon.

rabi season, thereby stabilizing yields, increasing cropping
intensity and improving overall watershed sustainability
(Panda et al. 2021).

Effect on rural economy: The rural economy in the
middle catchment of the Mahanadi River Basin is closely
tied to agricultural productivity, with more than 85% of
households relying on rainfed farming for their livelihoods.
Farmers of the catchment is more vulnerable to climate
variability due to the dominance of small and marginal
farmers who rely primarily on rainfed agriculture and
mono-cropping systems. The decline in both pre-monsoon
and post-monsoon rainfall, as highlighted by recent trend
analysis poses a severe threat to the sustainability of rainfed
agriculture in the catchment. Reduced yields during both
kharif and rabi season could lead to food insecurity, lower
farm incomes and increased vulnerability to poverty.
Furthermore, the potential for crop failures due to inadequate

in the development of on-farm water
management systems are critical for
ensuring the long-term sustainability of
agriculture in this rainfed region of the middle catchment
of Mahanadi River Basin (Singh et al. 2020).

Uneven and deficit rainfall in the Kantamal catchment
of the Mahanadi River Basin resulted in estimated yield
losses of approximately 315,000-35,000/ha/year for major
rabi crops such as pulses and oilseeds. At the regional scale,
this translates into substantial aggregate income losses for
farmers across western Odisha and adjoining Chhattisgarh,
reducing farm profitability, limiting cropping intensity and
weakening rural purchasing power. The recurring per-hectare
economic loss significantly constrains the agricultural
contribution to both states’ economies, particularly in
predominantly rainfed districts where small and marginal
farmers form the majority of the agricultural workforce.

Rainfall variability in the middle catchment of the
Mahanadi River Basin has significant implications for
rainfed agriculture and the rural economy. The observed

Table 3 Crop water requirement available rainfall and water deficit of major crops of Kantamal catchment

Crop Initial CWR Development Mid-season Late-season Total CWR Available ~ Water deficit
(mm) CWR (mm) CWR (mm) CWR (mm) (mm) rainfall (mm) (mm)
Rice (Kharif) 120.0 280.0 410.0 230.0 1040.0 1200.0 -160.0
Maize (Kharif) 80.0 130.0 250.0 140.0 600.0 850.0 -250.0
Finger Millet (Kharif) 70.0 130.0 200.0 90.0 490.0 800.5 -310.5
Greengram (Rabi) 50.0 80.0 120.0 70.0 320.0 52.5 267.5
Blackgram (Rabi) 50.0 80.0 110.0 60.0 300.0 52.5 247.5
Mustard (Rabi) 60.0 100.0 160.0 80.0 400.0 80.0 320.0
Sesame (Rabi) 60.0 80.0 160.0 80.0 380.0 83.5 296.5

CWR, Crop water requirement.
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decline in pre-monsoon and post-monsoon rainfall trends
poses a major challenge for farmers, particularly those
relying on rice during the kharif season and pulses and
oilseeds during the rabi season. To ensure sustainable
agricultural production and rural livelihoods, there
is an urgent need for the implementation of climate-
resilient farming practices, including the development of
supplemental irrigation infrastructure and the promotion of
drought-tolerant crop varieties. Policymakers must prioritise
these interventions to mitigate the risks posed by changing
rainfall patterns and ensure the long-term viability of rainfed
agriculture in the region.
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