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Sugarcane cultivation in the State of Uttar Pradesh employs over 5 million farmers and
many workers, processors, and traders in the post-harvest economy. Throughout the
2010s, Uttar Pradesh’s sugarcane economy expanded substantially, with sugarcane
production increasing by nearly 50 per cent and sugar production doubling.
However, in 2023–24, there was a substantial decline in the production of sugarcane
output. There was a sharp decline also in the district of Bijnor, where my fieldwork
is based. Low farm output and the premature closure of sugar mills and jaggery
makers resulted in economic losses for different sections of the rural sugarcane
economy.

This note has two objectives: (i) to describe the crop losses of 2023–24 and illustrate the
impact of this shock on farmers, sugar mills, and jaggery makers and (ii) to identify
possible reasons for this crop loss. This note derives from my fieldwork in Bijnor
district, western Uttar Pradesh, over the past two years, and is based on interviews
with farmers, managers of sugar mills and jaggery-making units, jaggery traders,
farmer union leaders, government officials, and sugarcane scientists.1

SUGARCANE EXPANSION DRIVEN BY CO 0238 VARIETY

The gross output per hectare of sugarcane increased significantly over the past decade.
The area under sugarcane cultivation also increased, and the processing sector,
including sugar mills and jaggery makers, expanded to handle surplus cane. The
jaggery and khandsari industries revived; sugar mill capacity increased by over
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writings as part of my doctoral research.
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0.1 million tonnes crushed per day (TCD); old mills were restored and new ones
established; and the commercial production of by-products such as ethanol, power,
and industrial alcohol increased. Uttar Pradesh overtook Maharashtra as India’s
largest producer of sugarcane, sugar, and ethanol.

This expansion was primarily driven by the “wonder variety” Co 0238, introduced in
2013–14 in 3 per cent of the area sownwith sugarcane. This proportion expanded to 87
per cent in 2020–21, displacing varieties such as Co S767, Co S92423, and Co S8436.
Understanding variety-specific production is crucial to understanding overall
production, since each variety’s unique characteristics – yield, sucrose content,
maturity period (or “age group”), ratooning potential, and resistance to diseases and
pests – directly affect production outcomes. In Uttar Pradesh, varieties are classified
into early (11–12 months), with high sucrose content and low yields, and mid-late
(12–15 months), with high yields and moderate sucrose content. In 2010–11, mid-
late varieties covered 89 per cent of the area under sugarcane cultivation, while
early varieties covered 11 per cent of the area (Directorate of Sugarcane
Development [DSD] 2017). Within each age group, variety adoption varied. Co S767
and Co S92423 (both mid-late) were the most prevalent varieties, covering 34 per
cent and 27 per cent of the area respectively. The area under other varieties differed
across regions (Figure 1).

By 2020–21, early varieties covered 98 per cent of the sown area. In 2015, before the
introduction of Co 0238, the average yield was 65 tonnes per hectare, with an
average recovery rate of 9 per cent. In 2022, after the adoption of Co 0238, yield and
recovery rate increased to 85 tonnes and 12 per cent. Co 0238’s adaptability to
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Figure 1 Area under sugarcane, by variety, Uttar Pradesh, 2010–11 and 2020–21 in per cent
Source: Directorate of Sugarcane Development (DSD) (2017).
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waterlogged and water-deficit conditions, different sowing periods, subtropical
regions, and climatic extremes made it a popular variety. Its widespread adoption
led to surplus production, benefiting farms, industries, and trade. In 2019–20, Co
0238 covered 2.59 million hectares in the States of north India, about 80 per cent of
the total area under sugarcane in these States. According to an estimate by Ram and
Hemaprabha (2020), this variety helped farmers make an additional profit of Rs
45,000 per hectare. According to Ram (2018), this “sweet revolution” generated over
Rs 300,000 million annually between 2013–14 and 2017–18 across India, with Co
0238 alone contributing Rs 71,980 million per year, of which Rs 66,820 million came
from Uttar Pradesh.

PRODUCTION LOSS AND MARKET DISRUPTION

With regard to the production of sugarcane, sugar, and jaggery, Bijnor comes second
only to Lakhimpur Kheri among the districts of Uttar Pradesh. The area under
sugarcane in the district increased by 3.2 per cent, from 255,708 hectares in 2022–23
to 263,883 hectares in 2023–24, with 99.98 per cent covered by early varieties. Co
0238 covered 249,736 hectares (94.6 per cent of total area) in 2023–24, an increase of
3,000 hectares from 2022–23. Bijnor district boasts an average yield of 90 tonnes per
hectare, surpassing most regions in the State. It has nine sugarcane growers’
cooperative societies, that mediate between 0.45 million farmers and 10 sugar mills
to ensure regular supply and timely payment. In 2023–24, Bijnor had 10 sugar mills
with a total crushing capacity of approximately 80,000 TCD, one of the highest
among districts in the State. The district also has a significant jaggery-making
industry, with 102 licensed crusher units with a capacity of 7,290 TCD. Additionally,
an estimated 343 unregistered kolhus (micro-crushers) were operational, with a total
capacity of 4,460 TCD (an average of 13 TCD per day per kolhu). On the whole, the
jaggery-making industry can crush approximately 11,750 TCD or the equivalent of
14.7 per cent of the total capacity of sugar mills in the district.
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Figure 2 Area under sugarcane, by variety, Uttar Pradesh, 2015–16 to 2023–24 in hectares
Source: DSD (2017, 2024).
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Sugarcane is sold to sugar mills and jaggery makers. To sell to a mill, a farmer must
maintain a basic supply quota to obtain a slip (parchi) for next year’s cane sale.
Each mill has a defined procurement zone, and farmers in the zone can sell only to
that particular mill. The basic supply quota is based on the highest average of cane
supplied to the mill over the last two, three, or five years. Farmers prioritise sales to
mills that buy cane at relatively high State Advised Prices (SAPs) to ensure they can
maintain a regular supply in the years to come. The SAP is set by the northern
sugar-growing States of India (Uttar Pradesh, Punjab, Haryana, and Uttarakhand) at
a level that is over and above the Fair and Remunerative Price (FRP) of sugarcane
announced by the Central Government. All sugar mills are legally bound to pay this
SAP to farmers. The sugarcane growers’ cooperative society, a State-facilitated
institution, acts as the mediator between farmers and sugar mills for registration,
provision of slips, supply of cane, and payments. Jaggery makers offer prices that
are lower than the SAPs paid by sugar mills; these prices fluctuate throughout the
season. Despite this comprehensive support mechanism (between the State and
millers), many farmers end up selling cane to jaggery makers at lower prices
because they have no slips, they are not members of the cooperative, or because of
their immediate cash needs.2

Decline in Production: The Role of Red Rot Disease

In 2023–24, there was a 25 per cent reduction in the quantity of cane supplied tomills in
Bijnor, suggesting that sugarcane production declined about 15–25 per cent. The
decline in production was caused by two immediate factors: flooding because of rain
and the prevalence of red rot disease. There was incessant rain from May to August,
2023 (Figures 3 and 4). Bijnor is situated near the foothills of the Himalayas. All the
rivers in Bijnor’s Ganga basin (and the linked extensive canal system) that sustain
its agriculture were overflowing by mid-July, crossing the highest flood levels in 13
years (Rawat 2023). This led to flooding in fields and villages (the flooding was
reported extensively in the media (Anwar 2023; Dabas 2023b)). Fields near canals
and villages close to rivers, particularly the Ganga, were flooded through July and
August (Figures 3 and 4) (Sharma 2022; ChiniMandi 2023). Prolonged waterlogging
rendered the sugarcane crop highly vulnerable to red rot, and there was extensive
damage to the crop, particularly in the Gangetic region (Dabas 2023a; Kumar 2023).
Newly planted cane, sown and harvested between March and May, suffered the
most destruction. Yields dropped by 25–30 per cent, causing substantial losses for
farmers. Consequently, cane supply to sugar mills decreased and mills shut down
nearly two months ahead of schedule, reducing the crushing period (typically 200
days) by 50 days. In 2022–23, nine sugar mills in Bijnor received 124.636 million
quintals of cane; in 2023–24, the figure fell to 94.284 million quintals despite the
addition of a new mill. This reduction of 30.4 million quintals was the largest in
over a decade.

2 Jaggery makers pay cash during the sale while sugar mills take at least 14 days to make the official payment and
several months practically.
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Red rot, themost destructive of sugarcane diseases, was first identified in India in 1901.
India has a history of red rot epidemics, including in Uttar Pradesh and Bihar in
1939–40. Severe red rot outbreaks in Tamil Nadu in the late 1980s led to the banning
of the elite variety Co C671, causing significant losses for farmers and the closure of
sugar mills (Viswanathan 2021). No sugarcane variety has successfully withstood
red rot.3 The disease, caused by the fungus Colletotrichum falcatum, is identified by
reddish lesions with white crossbands on the stalk’s tissues and a sour, alcoholic

Figure 3 Map of flood-inundated areas along theGanga River in Bijnor, as onAugust 16, 2023
Source: Remote Sensing Application Centre (2023).
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Figure 4 Deviation between normal and actual rainfall, westernUttar Pradesh,May–August,
2016–2023 in per cent
Source: Indian Meteorological Department (2023).

3 In the nineteenth century, a red rot epidemic caused the loss of 20–50 per cent of sugarcane harvest across the
globe – in Mauritius and Réunion (1840), Brazil (1860), Cuba (1860s), Puerto Rico (1872), Queensland (1875), and
the West Indies (1890s) (Bosma 2023).
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odour when the cane is split open (Viswanathan 2023). It spreads through water
(especially monsoon floodwater), soil, setts, and air. It reduces cane yield, impairs
juice quality, and lowers sugar, jaggery, and bagasse output, and has caused
economic losses of hundreds of millions of rupees over the last century
(Viswanathan 2023).

Past epidemics have shown that the monocropping of any particular variety of
sugarcane makes cultivation highly susceptible to red rot. Red rot follows a boom-
and-bust cycle tied to extensive monocropping, leading to the “vertifolia” effect, in
which a pathogen evolves to overcome a plant’s genetic resistance, leading to
widespread and severe disease outbreaks in previously resistant crops (Viswanathan
2021). This effect is now to be seen in western Uttar Pradesh, where Co 0238
covered more than 86 per cent of the sown area in 2020–21. There has been, as a
consequence, widespread disease and yield reduction in the Co 0238 crop (Chauhan
et al. 2022; Viswanathan, Singh et al. 2022).

Effect on Farmers

In 2023–24, farmers lost incomes because of production losses, increased input costs (to
treat plant disease and replace seed varieties), and the fact that mills would not buy rot-
affected cane. When red rot strikes, cane has to be uprooted and fields treated and
resown, all of which add to the total costs of cultivation. Over the last three to four
years, the costs of treating disease and of plant protection have increased, reducing
profit margins. Bad harvest years such as 2023–24 further worsen economic
outcomes. The combination of high cultivation costs, yield reduction, and crop
failure led to significant income losses.4 Production losses from flooding and red rot
cause particular damage in low-lying lands, often operated by poorer farmers. “Rich
farmers prefer leasing out low-quality low-lying land to cultivating it themselves,”
said Subodh, who owns 1.4 acres and leases in 3.6 acres, all planted with sugarcane.5

He lost 90 per cent of his output because of two months of flooding. These issues
have become central to farmers’ concerns, leading farmers’ unions to put pressure
on the Sugar Industry and Cane Development Department, Government of Uttar
Pradesh (hereafter referred to as the SICD Department), and millers to support cane
development work by addressing issues of production losses and rising cultivation
costs.

Despite the struggles of growing and selling cane, farmers are reluctant to move away
from the Co 0238 variety. Even absentee landowners lease land for sugarcane
cultivation because of high returns, often through in-kind tenancy contracts
averaging rent of 125 quintals of sugarcane per acre. Despite losing 100 out of 400
tonnes of cane to rain and red rot in 2023–24, Surya Tyagi, a big farmer from

4 Income loss and increased production costs were repeatedly observed in the field. A more thorough analysis of
data will be done in subsequent work.
5 The names of all respondents have been changed to maintain confidentiality.
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Najibabad, insists, “How can we retire this prodigy? I will try to sow Co 0238 again!”
This reluctance to change varieties is an indicator of the challenges involved in
inducing farmers to shift away from Co 0238. Varietal replacement has historically
been economically challenging for farmers because the cost of uprooting diseased
cane and sowing new varieties poses a significant burden.

The sugar mills and the SICDDepartment offered new cane seeds at Rs 400 per quintal
and are promoting varieties like Co 118, CoLk 14201, Co 15023, and CoLk 94184.
However, the sudden production loss this year created a seed shortage. Some large
farmers now sell seeds at inflated prices, ranging from Rs 600–1,200 per quintal, well
above regulated rates. Their influence and access to new seeds leave many
farmers, both big and small, with no choice but to purchase seeds at these higher
prices due to inadequate availability. The desperate search for a new wonder variety
has driven farmers to buy unapproved seeds like CoPb 95 (approved in Punjab but
not in Uttar Pradesh), and even varieties from Maharashtra, hoping that they match
or surpass Co 0238’s potential. Similar instances were reported in central
Uttar Pradesh a few years ago (Agarwal 2022). Seed price inflation for new varieties
adds to farmers’ burdens; better off farmers pay high prices, and poor farmers
continue with Co 0238 because it is more affordable and more easily available.
Reliance on Co 0238 persists even as farmers seek to cover their high investments in
the crop.

Sugar Mills Affected Too

To illustrate the operational economics of sugar mills for the current season, a
private sugar mill in Najibabad block, typically the last administrative block to
conclude operations, ceased operations on April 14, 2024, as opposed to June 11 in
2023. This early shutdown resulted in a substantial reduction of 3.3 million quintals
in cane crushing volume. Similarly, the cooperative sugar mill in Najibabad
experienced significant operational setbacks, with its crushing season reduced from
191 days to 142 days. The total volume of crushed cane declined from 4.95 million
quintals to 3.56 million quintals, resulting in a corresponding decrease in sugar
production from 0.53 to 0.39 million quintals. As a direct consequence, payments to
sugarcane farmers diminished by Rs 412.02 million, indicating the broader
economic impact of this season’s operational challenges. Reductions in output also
followed for co-products of all kinds: bagasse, molasses, press mud, ethanol, and
rectified spirit. Bijnor’s 10 mills faced similar consequences. Reduced cane supply
to mills stemmed primarily from production decline due to excessive rain and
red rot spread, but competition from jaggery makers further complicated mill
operations.

Disruption in the Post-Harvest Market of Sugarcane

Jaggery, also known as lump sugar, is an important traditional sweetener. Jaggery
makers sell jaggery through commission agents and traders in Bijnor’s two key
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mandis, Kiratpur and Chandpur. The competitive trade in these mandis requires
daily auctions for each trolley of jaggery, causing high price volatility. This
volatility often influences the prices offered for cane by jaggery makers. The State
government set the SAP for 2023–24 at Rs 370 per quintal, a price that all sugar
millers are required to pay. In contrast, the prices offered by jaggery makers exhibit
daily fluctuations throughout the eight-month harvest season, typically staying 20
per cent below the SAP. These prices occasionally vary within the same day. This
year, jaggery production was erratic, with disruptions because of reduced cane
supply, causing jaggery makers to halt operations intermittently. This is an
uncommon occurrence, as jaggery makers usually operate 22 hours a day, all week,
for seven months during the harvest season.

In 2023–24, cane procurement prices from jaggery makers started higher than usual
and rose quicker than usual until December 2023 (Figure 5). The State Government
had not announced the SAPs for the 2023–24 season by mid-January despite three
months of harvest. Farmers staged protests (Dilshad 2024). Driven by market
speculation, jaggery makers increased prices to attract limited cane supplies: to Rs
370 per quintal in February, Rs 390 per quintal by March, and Rs 400–450 per
quintal by mid-March, surprisingly exceeding SAPs (Figure 5). By April, mills and
most crushers shut down because of losses (cane shortage limited full-capacity
operation). Kolhus continued operations until mid-May. As a result of reduced
competition and declining cane quality, these micro-crushing units dropped prices
to Rs 200 per quintal by season’s end. This was very different from a normal year
(such as 2022–23). In a normal year, jaggery makers start high to attract early cane
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Figure 5 Month-wise prices offered for sugarcane by sugar mills and jaggery makers, Bijnor,
2022–23 and 2023–24 in rupees per quintal
Source: Author’s fieldwork, 2024.
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supply, prices dip in November as the harvest peaks, there is a gradual rise from
December till March, and prices then stabilise till May. The price surges of 2023–24
were thus far from normal.

Despite the smaller scale of production in jaggery-making units, jaggerymakers, faced
with conditions of low supply, competed intensely for cane in 2023–24. However,
another external factor influenced the disruption in the cane market. In 2023–24,
although jaggery makers struggled to survive the length of the season, jaggery
prices in Bijnor’s Kiratpur and Chandpur mandis rose to Rs 3,500–4,500 per
quintal, which was Rs 300–400 higher than in the previous season. Reduced local
production (supply) and high demand from other States pushed jaggery prices
higher. In addition to the demand for sweets production, alternative uses in the
informal economy and its seasonal demand have influenced this surge, indicating a
range of applications for jaggery beyond officially reported purposes. Higher
demand led jaggery makers to buy cane at prices higher than SAPs, offsetting their
losses.

Although jaggery makers offered higher prices, most farmers sold to mills to preserve
their supply quotas for future seasons. However, mills have quality standards and
would not buy dried or diseased cane. In 2023–24, higher prices from jaggery
makers cushioned the losses incurred by farmers who could sell their lower-quality
cane. This unprecedented pricing from jaggery makers, above SAPs, partially
affected sugarcane supply to sugar mills and is a rare occurrence in the industry’s
recent history.

LOOKING AHEAD: ADDRESSING CHALLENGES

Given the challenges faced in 2023–24, a proactive approach to cane development is
essential.6 The advantages of Co 0238 continued steadily until 2020–21; however, its
cultivation now faces challenges due to increased susceptibility to red rot. Scientists
recommend limiting any one variety to 40–50 per cent of cultivated area to prevent
varietal breakdown. This recommendation was not put into practice in Uttar
Pradesh, increasing disease risk. The scientific community has also repeatedly
emphasised the need for varietal replacement to mitigate the risk of diseases
(Viswanathan, Rao et al. 2021; Chauhan et al. 2022; Indian Institute of Sugarcane
Research [IISR] 2023). The All India Coordinated Research Project on Sugarcane
(AICRP-S) has played a key role in introducing new varieties, releasing 139
sugarcane varieties between 1970 and 2021, with 76 introduced in the last decade.
However, only 33 varieties were in the seed chain in 2020–21, indicating a need for
better implementation of varietal diversity (Chauhan et al. 2022; Ram et al. 2022).

6 Cane development work includes resource mobilisation, information and knowledge dissemination, and
extension efforts towards production, irrigation facilities, and agricultural facilities as well as protection of
cane crops against pests/diseases. It is done by both the SICD Department and sugar mills.
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Varietal replacement – supported by research and development institutes, sugar mills,
and progressive farmers, mainly large-scale growers – usually takes five years from
development to commercial planting.7

Between 2015–16 and 2020–21, several studies pointed towards the increasing
susceptibility of Co 0238 sugarcane to various diseases in the eastern and central
districts of UP and warned of impending threats (Singh, S. et al. 2018; Singh, S. P.
et al. 2021; Viswanathan, Rao et al. 2021; Viswanathan, Singh et al. 2022). Varietal
replacement is under way in the eastern and central districts of Uttar Pradesh
that have been facing losses since 2020–21. The situation in 2023–24 was not an
abrupt outbreak; it had been developing over the past five years and reached its
peak this year. In 2020–21, high rainfall deviation in May affected UP, with
eastern UP experiencing above normal levels even in June. Red rot spread across
22,000 hectares in Lakhimpur, Sitapur, Balrampur, and 20 other districts, while the
western region remained unaffected (Singh, S. P. et al. 2021). The area sown with
Co 0238 declined from 2.37 million hectares in 2020–21 to 1.77 million hectares in
2023–24, with their place being taken by fields planted with new early varieties
such as Co 118, CoLk 14201, Co 15023, and Co Lk94184 (Figure 2). Nevertheless,
Co 0238 continued to cover 60 per cent of the area in 2023–24, primarily in
western Uttar Pradesh.

The SICD Department has established sugarcane development councils to promote
farm-level cane development. Since 2018, in collaboration with Indian Council
for Agricultural Research–Indian Institute of Sugarcane Research (ICAR-IISR)
scientists, they have repeatedly issued yearly directives to address the problem of
red rot as well as other diseases. In 2023, they developed micro-plans for varietal
diversification at the council and district levels, supervised by the District Cane
Officer (DCO). Each of these plans has targets for sowing new varieties of seeds.
The SICD Department, along with sugar mills, is actively raising awareness to
diversify sugarcane cultivation, promote new varieties, and educate farmers on pest
and disease protection techniques during crop surveys and through social media.
Despite ongoing efforts, the State’s role in the sugarcane economy presents an
opportunity to adopt a more proactive and cohesive strategy to manage red rot and
varietal replacement effectively.

Sugar mills have cane development wings to conduct scientific research on farms. The
mills depend entirely on the cane supplied by farmers, and any reduction in output has
a direct impact on their profits. They are now actively promoting the planting of
diverse seed varieties for survival in the competitive industry.

7 Examples of R&D institutes are the Indian Council of Agricultural Research–Sugarcane Breeding Institute
(ICAR–SBI), UP Council for Sugarcane Research (UPSCR), and ICAR–Indian Institute of Sugarcane Research
(IISR).
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CONCLUDING REMARKS

Since its introduction in Uttar Pradesh a decade ago, the Co 0238 variety has provided
higher incomes and consistent benefits to sugarcane farmers and processors. However,
the crop was hit by a combination of floods and severe attacks of red rot, a disease
which is known to particularly attack monocrop sugarcane. When the disease struck
Bijnor district in 2023, the combination of severe rain and Co 0238 covering 95
percent of the area led to an intensified crisis that affected production and disrupted
the post-harvest economy.

Sugarcane scientists and extension workers have recommended alternative proposals
for diversifying crop varieties in areas sownwith sugarcane. In themeantime, farmers,
particularly poor farmers, have experienced substantial income losses from the levels
that were achieved during the peak years of Co 0238 production. The sugarcane
industry was also hit by the consequences of crop losses. As ameliorative measures,
the scientific community, Sugar Industry and Cane Development Department, and
sugar mills advocate varietal diversification and replacement – a process requiring a
minimum of three years. This transition phase is a challenging time for the
sugarcane economy of western Uttar Pradesh.
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