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ABSTRACT 
 

Sugarcane is a prime commodity in agribusiness in India, which is the second largest 
producer of sugarcane in the world after Brazil. It supports livelihoods and offers the 
potential for export at globally competitive prices. Over 50 million farmers are 
engaged in sugarcane cultivation on over four million hectares of land, in addition to 
over 20 million more individuals who depend on employment generated by the sugar 
mills and other industries related to use of this sugar. In a resource constrained 
market such as India, there is an increasing need to promote resource use 
efficiencies that will avoid competing claims over the limited agricultural land and 
water available. Improvements in water management through a demand side 
approach have been identified within this project as a way to bridge the resource 
availability and sustainability gap. In an attempt to avoid conflicts that have arisen in 
Indian States such as Maharashtra, wherein concerns related to diversion of water for 
irrigation had been exacerbated by sudden and erratic drought like conditions, the 
project demonstrated efficiencies that could be gained from low cost interventions. 
The project was guided by the ‘3S’ principle of Suitability, Sustainability and 
Scalability. The project took into consideration agro-climatic and soil conditions, and 
identified low cost water efficient techniques for promotion such as: trash mulching; 
use of organic manure; furrow irrigation; drip irrigation; land levelling; and gated 
pipes. As a result of the efforts made with 100,000 sugarcane farmers, approximately 
64 billion litres of water-use for irrigation has been avoided through the use of 
improved water management practices. The variability of water efficiencies gained 
from the different practice interventions were also computed duringa12 month data 
recording on demonstration plots within the project. The value proposition of the 
project activities was found to be multifaceted, including catalysing farmers’ 
behaviour” towards demand side water management which led to greater efficiencies 
(more crop per unit water), as well as managing supply-chain and business risks 
emerging from impending water challenges to provide a clear business case for water 
efficiency practices and investments in equipment to larger organizations such as 
sugar mills and financial institutions. 
 

1.  INTRODUCTION 
 
Agriculture in India contributes 15%to the country’s GDP and employs 50% of the 
country’s workforce. While a scientific assessment of yield loss due to poor quality 
irrigation is not available, a high level sample survey of farmers revealed that they 
believe that crop yield could improve by at least 10%if the required volume of water is 
available at the correct time and inefficient water application avoided. Reliable 
irrigation using water-efficient practices could therefore enhance the economic 
viability and environmental sustainability of irrigated agriculture, while also reducing 
per unit water use. However, farmers generally perceive ‘water use efficiency’ as 
maximising net revenue rather than saving water (Knox et al., 2012) and therefore 
water-saving is not a priority for most farmers. Their focus of activities is typically on 
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managing labour and other inputs to get better economic gains (Molden et al., 2010). 
Towards that economic aim, most growers make irrigation decisions by relying on 
subjective judgements, based on their practical experience and observation (Knox et 
al., 2012). A demonstration of the benefits from modifying their typical practices would 
allow farmers to evaluate the full potential of their cultivation areas. This requires a 
combination of structured technical advice, and a system for broadening awareness 
of the effects of specific irrigation practices. While farm level yields are recorded, 
there is a lack of, or poor access to, historic records of water use. Quantification of 
the impacts of water efficiency therefore required a way of retrospectively evaluating 
typical water use efficiency. 
 
Sugarcane production requires large volumes of water (with an average of 20 mega 
liters of water/ha. At present, 80%of this water requirement is being met through 
groundwater extraction. India’s Central Ground Water Board has estimated that only 
162 billion cubic meters (BCM)/yr of groundwater is available for future irrigation, out 
of which around 40 BCM/yrwill be available in the sugar-producing states. In India, 
sugarcane is cultivated in approximately 5.0 million ha area, which requires about 100 
BCM of water/yr. (Srivastava et al., 2011). In order to address this shortfall, the 

International Finance Corporation (IFC), a member of the World Bank Group, in 

collaboration with Solid arid and Asia implemented a sustainable sugar cane advisory 

project to demonstrate demand-side water management techniques and practices. 
The project provided support to 100,000 sugarcane farmers supplying two leading 
sugar companies in India, DSCL Sugar and Olam Agro India Limited, in the states of 
Uttar Pradesh, Madhya Pradesh, and Maharashtra. 
 
The key challenges faced by the sugar cane farmers in the project areas were the 
declining availability of irrigation water due to climate change and over-exploitation of 
groundwater. The majority of sugar cane farmers utilize traditional flood irrigation 
practices with poor land preparation, leading to over use of water and sub-optimal 
yield The increased costs for irrigation, particularly in terms of the additional energy 
and labour, also impacts net farm income. In recent times, conflict has arisen in 
Indian States such as Maharashtra, where diversion of water from storage to 
sugarcane fields has occurred at the cost of availability of water for domestic and 
industrial consumption. These conflicts were also attributed to the sudden and erratic 
drought-like conditions in many parts of India which occurred due to climate change, 
adversely affecting supply-side water schemes, perennial and rain-fed rivers. 

 

2.  METHODS  
 
2.1  DSCL Sugar 

 
The catchment area of DSCL Sugar that was included in the project lies in Uttar 
Pradesh, falling mainly within the Ganga basin, where ground water extraction has 
exceeded 70% of annual recharge. The project worked with approx. 80,000 farmers 
spread over 55,000 ha. More than 80% of the farmers were small holders. A baseline 
survey done on a sample of 1400 farmers in the DSCL Sugar catchment area showed 
up that 57% of the sugarcane farmers were using flood irrigation. Following the 
survey, discussions with stake holders and expert evaluation led to a strategy to 
promote cost-effective and locally appropriate water-use efficiency enhancement 
practices and technologies to reduce the overall application of irrigation water, whilst 
maintaining or improving farm level productivity. The package of water efficient 
techniques comprised: a) Furrow irrigation, b) Furrow+ Trash mulching, c) Land 
levelling, and d) Furrow +Application of organic manure. (Prasad et al, 1980). The 
overall approach of the program was to promote the adoption of practices through1) a 
training program for the farmers which was delivered byDSCL extension officers, 

http://www.sciencedirect.com/science/article/pii/S037837741400211X#bib0220
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agronomists and irrigation experts, and 2) demonstration plots on farmers’ fields to 
show publicize the impacts. 
 
By using demonstrations and providing necessary training, the programme was 
designed to catalyse behavioural change in farmers towards adoption of sustainable 
cultivation practices. The training and capacity building program was based on the 
principles of suitability, sustainability and scalability 

 
(a) Suitability: Water efficient practices and Good Water Management Practices 

(GWMP) were customized to suit the local agro-climatic and farmer socio-
economic conditions. 

(b) Sustainability: The focus on “training the trainer” creates a cadre extension 
workers and lead farmers who continue to support the dispersion of 
knowledge and awareness of benefits within their community one the project 
came to an end.  

(c) Scalability: The approach to” train the trainer” and a focus on extension 
workers and lead farmers provided a method to more effectively scale 
beyond typical “pilots” and “design approaches”. 

 
The results of this project component with respect to the sugarcane cultivable land 
area brought under the recommended water efficient practices/technologies are 
summarized in table 1. 
 
2.2  Olam 

 
The catchment area of Olam that was included in the project lie in Madhya Pradesh 
and Maharashtra. The project area was 15,000 Ha with a combined supply chain of 
20,000farmers. Challenges to efficient water manage ment varied in the two Olam 
catchment areas. 
 
In the case of Barwani in Madhya Pradesh, rainfall as well as water availability from 
surface and groundwater sources was limited.  
 
In Kolhapur district, Maharashtra, the cane growing area receives adequate rainfall 
(>2000 mm per year), however accessing water for additional irrigation is a constraint 
due to the undulating terrain. Kolhapur does not have suitable groundwater storage; 
therefore farmers rely on unevenly distributed surface water as their sole source of 
water for irrigation.  
 
A baseline assessment was done with a sample survey of 700 farmers in each of the 
two project catchment areas. This showed that 80% of the farmers were using flood 
irrigation, 10% were using furrows, 5% drip irrigation and 5% sprinkler irrigation. 
Discussions with stakeholders and a more detailed expert evaluation led to a strategy 
to promote a range of options; a) Furrow irrigation, b) Furrow + Trash mulching, c) 
Drip irrigation, and d)Furrow +Organic manure. As before, the program disseminated 
the recommended practices/technologies through:1) Extension support and training 
and 2)Demonstration plots on farmers’ fields to show potential results. 

 
3.  RESULTS AND DISCUSSION 
 
3.1  Results of DSCL Sugar component 

 
The systematic training and capacity-building efforts led to a significant increase in 
the adoption of good water management practices by the farmers, with the gross 
areas utilizing each approach showing increases from 2014 to 2015 crop cycles as 
shown in table 1 below.  
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Table 1. Adoption of Recommended PracticesbyFarmers: DSCL Sugar 
 

 Practice 
Unit 1  

(Ajbapur) 
Unit 2 (Loni) 

Unit 3 
(Hariawan) 

Unit 4 
(Rupapur) 

Group Total 
(Ha) 

% Year 
On Year 

increase 

  2014 2015 2014 2015 2014 2015 2014 2015 2014 2015  

1 

Farmyard 
Manure/Press-

mud 
Compost 

1775 2808 1939 2971 1304  2926 744 1560 5762 9370 62% 

2 
Land 

Levelling 
306 348 73 91 195 369 32 94 606 902 49% 

3 Trash Mulching 4500 4692 2900 3195 2900 2401 1500 613 10977 15074 37.3% 

 4   Furrow Irrigation  158  1043  199  266  303  488  214  57  874  1854 112% 

 
 
From the various practices promoted the most successful was the use of furrow 
irrigation. The practice of applying organic manure and trash mulching also led to a 
significant change in behavioural practices among. For instance, prior practice for 
farmers in central Uttar Pradesh was to burn trash on a large scale. Farmers within the 
project have now taken to trash mulching on their farms as are sult of the program’s 
training/capacity-building and demonstrations on farmers’ plots. In addition to the yield 
and water saving benefits recorded in Table 2, the benefits of trash mulch that were 
observed included enhanced soil moisture levels, due to reduced evaporation losses 
from soil and improved soil nutrient content as also noted in prior studies (Mathew et al., 
2008)Similarly, the practice of press-mud composting has gained momentum among 
farmers who were able to witness its immediate impact on yields and water savings, 
and were introduced to the theory related to the long-term benefits of press-mud 
compost in soil health improvement, fertilizer application reduction and water-use 
efficiency. 
 

Table 2. Effects on sugarcane yield, water-saving in DSCL Sugar 
 

  Cane Yield ( t/Ha) Water Applied (cm/ha) 

Water Efficient 

Practice For 
Irrigation 

No. of 
Demos. 

Control plot (no 
Intervention) 

Farmers’ 
Field 

Increase 
(%) 

Control 
Plot 

Farmers’ 
Field 

Water 

Use 
Avoided 

(%) 

Trash 

Mulching 
28 45 47.5 5.5 % 51 39 23.5% 

Furrow 

Irrigation 
28 40 44 10% 114.5 94.7 17.2 % 

Land 

Levelling  
28 40 41 2.5% 79.1 64.9 18% 

Application of 

OrganicManure 
28 42 43 2.3 % 80 68.8 14% 

 

 

As the results shared in table 2 below show, the yield increase and water savings 
results from the demonstration plots set up for the assessment of water use avoided 
due to different programmatic interventions were all positive. Measurements on 
farmers’ fields (demonstration plots) established that application of trash and land 
levelling led to water-use avoided at farm level of 24% and 18% respectively and in 
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both cases yields were seen to increase slightly. The results are also represented in 
graph no.1. Further detail on the specifications of trials on demonstration plots are 
provided in annexure 2. 

 

Graph 1: Results from Field Measurements of Different Programmatic  
Interventions in DSCL Sugar 

 

3.2  Results of Olam component 
 
Among farmers working with Olam, there was also a significant increase in the 
adoption of good water management practices, as shown in table 3 below. They are a 
under farmyard manure/press-mud compost showed the greatest increase, more than 
doubling over the two years of the project. Similarly, drip irrigation was also found to 
begin gaining traction, despite the relatively low areas still adopting this technology. 

Part of the increase was attributed to higher adoption of trench planting techniques. 

Table 3. Adoption of Recommended Good Water Management Practices by Farmers: Olam 

 
Sl. No. 

Practice 
Unit 1(Madhya 

Pradesh) 
Unit 2 

(Maharashtra) 
Group Total 

(Ha) 
 

Year on Year 

Increase 

  2014 2015 2014 2015 2014 2015 

 
1 

Farmyard 
Manure/Organic 

manure 
966 2347 2022 4375 2988 6722 124% 

 
2 

Trash mulching 943 1606 627 2488 1570 2018 28% 

 
3 

Furrow irrigation 6465 7300 5540 6863 12005 14163 18% 

 
4 

Drip irrigation 285 500 96 101 381 601 57.7% 

 
5 

Land levelling 27 41 126 161 153 202 32% 

 

The yield and water savings impacts recorded on the Olam Unit demonstration plots 
(control and treatment plots at farmer fields) were also positive with respect to “water-
use avoided” at farm level, however it was also noted that more significant yield 
benefits were also made (see table 4). Drip Irrigation showed the greatest 
improvements in terms of water use avoided and increase in yield, however once 

0

5

10

15

20

25

Furrow over
flood

Levelled over
non-levelled

Trash over no
trash

Organic manure
over no organic

manure

%
 o

f 
Ir

ri
ga

ti
o

n
 W

at
e

r 
u

se
 a

vo
id

e
d

Different Water efficient /Irrigation Practices

Percentage of of irrigation water-use avoided in different 

project interventions over control plot



2nd World Irrigation Forum (WIF2) 
6-8 November 2016, Chiang Mai, Thailand 

W.3.1.03 

 

 
6 

 

again areas showing this result were relatively small within the sample size. The 
water use avoided is also shown in graph 2.Further detail on the specifications of 
trials on demonstration plots are provided in annexure 2. 

Table 4. Effect of irrigation methods on sugarcane yield, water-saving in Olam 
 

  Cane Yield ( t/Ha) Water Applied (cm) 

Water 
EfficientIrri

gation 

Practice 

No. of 
Demos 

Control plot 
with no 

intervention 

Farmers’ 
Field 

Increase 
(%) 

Contro
l Plot 

Farmers’ 
Field 

Water 
Use 

Avoided 

(%) 

Trash 

Mulching 
16 50 60 20% 35 29 17% 

Furrow 
Irrigation 

16 54 65 21% 26 21 19% 

Drip 
Irrigation 

16 54 68 25% 21 9.8 23.5% 

 

Graph 2: Results from Field Measurements of Different Programmatic Interventions in Olam 

 

During the project, IFC also conducted trials for the “Gated pipe” method for irrigation 
in both the firms’ catchment areas.The gated pipes selected for trials use simple flow 
control gates installed into the walls of rigid or flexible delivery pipelines in order to 
control duration and quality of water delivered at the head of each furrow, or to deliver 
water to a common supply point at a defined spacing (Ali et al., 2015). Previous 
research had proven that use of precision land leveling along with a good design of 
gated pipes can improve the water distribution uniformity and results in irrigation 
water saving of 12% and 29%% in cotton and wheat respectively (Osman, 2000). 
Similar results were achieved during this trial on Sugarcane (as shown in table 5). 
These trials found that the “percentage of water use avoided” compared to prior flood 
irrigation methods was 25% and 27%for DSCL Sugar and Olam respectively. 

Table 5: Results of “water use avoided” in Gated pipe method of irrigation 
 

 
Water Applied in control 
plot (flood Irrigation-in 

cm/Ha) 

Water Applied in plot with 
Gated pipe ( cm/Ha) 

% Water Use 
Avoided 

DSCL Sugar 55 41 25% 

Olam 81 59 27% 
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3.3  Farm Economics in adoption of climate smart approaches in irrigation 
 
In general, the larger the farm size a farmer has, the higher the expected net returns 
which in turn has a positive impact on financial ability to invest capital in irrigation 
technologies/practices. Lead farmers in the program were >80% smallholder, which in 
turn made long term investment in more costly physical (hard) irrigation technologies 
a less feasible option (from a farmer’s perspective). Focus was therefore placed on 
lower cost and shorter term investments in “good irrigation practices” which are more 
skill based and transferable. This low financial, high labor ration was found to attract 
greater interest and provide higher levels of uptake. This was illustrated by the higher 
adoption rates of trash mulching methods. The cost of trash mulching on 1 Ha, was 
recorded as $16 USD on average. This cost was incurred for labor to spread out the 
mulch. The monetary benefits (savings) from this are as mentioned in Table 6. 
 
 

Table 6. Financial impacts of water efficient measures on sugarcane production 
(plant cane) in DSCL Sugar 

 

  
 Farmers’ Field with Water Efficient Practice 

for Irrigation 

 
Farmers’ Field (with no 
program intervention) 

Trash Mulching Furrow Irrigation  

Cost Of production 
(USD /Ha) 

$1666 $1533 (-133) $1583 (-83) 

Cane Yield (t/Ha) 45 48 49 

Gross Return  $1867 $2240 $2286 

Net Return  $433 $573 $620 

Gross Return :Cost 
Ratio 

1.12 1.46 1.44 

 
On average, the cost of production for trash mulched fields was found to be $133 
USD less than the control fields. This was due to a) Energy and labor costs: in terms 
of energy consumption savings from fewer irrigations and reduced associated labor 
requirements- $33-41 USD, b) Weed control: reduced labor requirements for weed 
control- $41 USD and c) Fertilizers: reduced use of chemical fertilizer consumption 
due to trash organic content /soil nutrient composition- $58-81 USD. A net monetary 
saving of $133-166 USD can be accrued by the farmer per ha over one annual cycle 
of a sugarcane plant cycle. These savings are presented Tables 6 and 7 for DSCL 
and Olam respectively.  
 
In all the areas covered by the project, the average cane price was calculated to 
be$46USD per ton. Cost savings varied, however the primary factor influencing net 
savings was the ability to reduce in the number of irrigations required per Ha, with 
corresponding lower energy and labor requirements. 

 
Table 7. Financial impacts of water efficient measures on sugarcane  

production (plant cane)in Olam 
 

  Water Efficient Practice for Irrigation 

 
Farmers’ Field 

(with no 
intervention) 

Trash Mulching Furrow Irrigation  Drip Irrigation  

Cost Of production 
(USD / Ha) 

$1916 $1750 (-166) $1833 (-83) $2000 (+84) 

Cane Yield (t/Ha) 50 60 65 68 

Gross Return  $2333 $2800 $3033 $3173 

Net Return  $417 $1050 $1200 $1173 

Gross Return : 
Cost Ratio 

1.21 1.6 1.65 1.58 
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The use of trash mulching and furrow irrigation methods provided the highest return 
ratio due to low capital investment. While drip irrigation provided a similar overall 
return, the high initial capital costs for farmers led to low adoption rates among 
farmers and despite subsidy programs, the scale of capital relative to current 
investments is expected to be a significant a barrier to large scale adoption among 
sugar cane farmers (Shekinah et al., 2011). 

 
Asa result of the collective efforts of the program partners, a total of over 64 billion 
litres of water-use was calculated to have been avoided according to a third-party 
assurance body4.The process of savings validation included utilization of a 
statistically calculated figure for water use / avoidance at the farm level based on a 
standardized water saving metric, extrapolated to cover the program area. The 
methodology was further refined to consider crop water requirements based on growth 
stages of the sugarcane crop relation to the irrigation water applied and rainfall / run 
off at the programme sites (further key details provided in annexure 3). A summary of 
these results (audited) are provided in the table 8 below: 

Table 8: Water use avoided at DSCL Sugar and Olam  

Water Use Avoided 

DSCL Sugar (Billion 

Litres) 

Olam India (Billion 

Litres) 
Total (Billion Litres) 

37 27 64 

 

An example of the detailed calculations made for one of the programme areas is 
provided in Table 9, and shows the theoretical calculation methodology adopted. This 
example was taken for the practice of Trash Mulching in the DSCL Sugars areaover a 
period of 8 months, and led to an estimated 15 million m3of water use avoided. 

Table 9.  Estimation of water use avoided for a single programmatic intervention 
(Trash Mulching) in DSCL Sugar 

 

 

4.  CONCLUSIONS 
 
Based on the practical work carried out under the India Sugar Advisory Farmer 
Support Programme, significant cost impacts and economic benefits as well as 
implied water sustainability improvements can be achieved through the practices and 
technologies promoted. Despite these practices being well-known, local 
demonstration to allow farmers to verify benefits and assess risks were required to 

                                                
4Ernst and Young, Audit of resulted recorded from October/November 2013 toMarch 2015. 

Programmtic 

Intervention
Net Area (ha)

Total 

Water 

reqd. 

million 

litres/ ha

Water 

available 

from 

Rain 

million 

litres/ ha

Irrigation reqt. 

During particular 

stage of 

sugarcane 

(million litres/ 

ha)

Net irrigation 

reqt. During the 

stage (million 

litres/ ha)

Total 

irrigation 

requirement 

for area 

(million 

litres)

Water Use 

Avoided 

(million 

litres)

Stage of 

growth
Months

Trash Mulch 3627.67 14.25 0.09 2.42 2.33 8461.53 2369.23 Germ Nov

1 3.42 2.42 8778.95 2458.11 Till Dec - May

3627.67 14.25 0.08 2.42 2.34 8497.81 2379.39 Germ Dec

0.92 3.42 2.50 9069.17 2539.37 Till Jan - May

3627.67 14.25 0.42 2.42 2.00 7264.40 2034.03 Germ Jan

0.49 3.42 2.93 10629.06 2976.14 Till Feb - May

Total 14756.26
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support demand-side adoption of good water management practices. Experimental 
demonstration plots on programme sites enabled farmers to experience the water-
saving methodologies, and were substantiated with quantification of benefits that 
were calculated in a systematic manner. Utilizing these environmentally sustainable 
and economically viable options offered significant benefits, which if widely adopted, 
would contribute to sustaining sugarcane productivity and economizing water under 
conditions of ever-depleting water resources. 
 
While modern irrigation systems are already being used effectively in a few areas 
within limited crop segments, the majority of farmers continue to waste water through 
poorly implemented flood irrigation. The support of both the public and private sectors 
in promoting simple but effective measures for smallholders to improve the efficiency 
of water use in irrigation sector, and thereby reduce demand, has great potential to 
improve the overall efficiency of irrigation systems in India. While highly efficient 
irrigation methodologies such as drip irrigation are widely known to offer both 
increased yields and reduced water use, simple and relatively low cost adaptations of 
irrigation systems, such as the use of gated pipes, were found to offer immediate 
benefits as intermediary technology/techniques. These offer an opportunity for small 
holder farmers to graduate from current practices of highly inefficient flood irrigation to 
those that demonstrate the benefits of water management without the risk of high 
capital costs. Coordinated efforts will be required from the broader community of 
stakeholders including government, development agencies, civil society and the 
private sector to introduce and sustain appropriate programs and incentive 
mechanisms which promote the initial uptake and long term use of water efficient 
technologies in irrigation management. 
 

5.  WAY FORWARD 
 
This paper used an approximation methodology to show that significant quantities of 
water use could be avoided in irrigation within a water intensive crop like the 
sugarcane. However the question remains that ‘If water efficiency is so economically 
advantageous, why is it not more prevalent?’ Among the obstacles to improved water-
efficient technologies that farmers face are, lack of funds, an aversion to taking up 
new technology (behavioral resistance), and a lack of technical know-how, which can 
increase their management costs. 
 
The private sector, especially technology providers in irrigation sector and, or agro 
based companies and governments take a lead role in technology adoption through 
demonstration of their technologies. When these are shown to operate durably under 
field conditions, and can lead to net economic benefits for farmers such as better 
produce, fewer pests and net monetary increases, they will be adopted. However, 
when water and energy is overly cheap, as is the case in India, a technology, 
technique or practice on the ground that leads to lesser water application (maintaining 
same or more yields) but carries none of the net financial benefits will not be widely 
adopted. 
 
While the time taken during the demonstrations allowed for an in-depth exploration of 
several factors, there are nevertheless a numberof issues that it was not possible to 
substantiate and that it may be useful to explorefurtherincluding: 
 
(a) Evaluating and monitoring: Identify further indicators that may be used to 

measure the results of water use efficient (WUE) practices. Identify how the 
costs and benefits of WUE interventions best be evaluated and monitored in 
an environment of both variable market prices and changing climate. 

(b) Adapting WUE technologies to the changing climate: Improve climate 
resilience impact of technologies currently being developed to address 
challenges raised by this new set of conditions. 
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(c) Improving partnerships and technical support: WUE requires more 
intensive, qualified technical support than many other agricultural activities. 
Collaboration between private sector, smallholder farmers and irrigation 
companies/technology providers will be required in order to implement 
changes at the scale that is now needed to address climate challenges and 
the demand for greater productivity. Agricultural companies are already 
focused on design of basic inputs (seeds fertilizers etc.) for the smallholder 
market. While these may require less water, a need for low cost improved 
water management technologies to help farmers prevent over watering their 
fields remains. Under the right economic conditions, complex technologies, 
including those currently being developed for commercial use in “precision 
agriculture” and the associated data analytics could benefit a far greater 
cumulative market and impact a greater water consumption if developed for 
the needs of smallholders.  

 
Concerted and collaborative efforts by private sector companies working with their 
supply chains of smallholders, including food processing off takers, can go a long way 
in addressing the twin goals of supply stainability and future proofing of operations by 
supporting and promoting measures that create demand side irrigation management 
in their value chains. 
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Annexure 1 
Details on the “Training and Capacity Building “ 
 
The following have been the key components of the training program: 
 

(a) extension worker training and capacity building: Every month, all the 
extension workers working for this advisory programme in the sugar mills 
undergo training for more than a week. These training sessions have been a 
combination of classroom and on-field training. These project-trained 
extension workers are then entrusted with the task of cascading the 
knowledge on the recommended sustainable sugarcane agronomy package 
of practices to their coverage area farmers in their regular individual and 
village-level interactions with the farmers on a monthly basis.  

(B) TRAINING AND CAPACITY BUILDING OF FARMERS: CUSTOMISED 
TRAINING MODULES, CONTINUOUS/REGULAR CLASSROOM AND 
FIELD TRAININGS WERE HELD TO LEAD TO DISSEMINATION OF 
EFFICIENT PRACTICES IN WATER MANAGEMENT/IRRIGATION IN 
SUGARCANE CULTIVATION. 

(c) Establishment of demonstration plots: 28 demo plots (control and treatment 
plots) were established under the program (in DSCL) and 16 under Olam. 
While other benefits were not directly measured, the trial areas were closely 
monitored to assess any change irrigation practices, and yielded very 
positive results with respect to the use of water-use avoided at the farm level. 

 
 

 
Annexure 2 

 
Methodology of the Demonstration (Demo Plots): Key points 
 

(a) Layout the trial in the appropriate plot may be in 1.0 acre (4000 sq. metre). 

(b) Determine field capacity (25%) and Permanent Wilting Point (PWP)-15% of 
the soil to workout plant available soil moisture (10%). 

(c) Irrigation is to be scheduled may be at75% of the available soil moisture 
(22.5%). 

(d) Determine soil tensiometer pressure at 22.5% Soil moisture content (SMC) 
and develop soil moisture characteristics curve to determine soil moisture 
and tensiometer pressure relationship. 

(e) Apply common irrigation in both plots with 6cm depth in both the plots 
(control and treatment) of 2000 sq. m each. 

(f) Place the tensiometer at 3-4 places firmly in soil. 

(g) Schedule irrigation accordingly at calculated pressure. 

a. Record/Note the time required to deliver this amount of water (using 
a flow meter), keeping amount of discharge (lit/time) in view. 

(h) Record/Note out number of irrigation / water required in each treatment and 
subsequently compare with the control plot ( with no intervention) 
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Annexure 3 
 
Methodology for calculation of water use avoided due to programmatic interventions. 
The theoretical methodology had been adopted for the calculations by the third party 
evaluator-Ernst and Young and Grant Thornton as the demonstration plots’ readings 
concluded only November/December 2016. 
 
1. Water requirement of crops is a function of plants, source area covered by plants 

and evapo-transpiration rate. (Have referred Bhardwaj, Amit 2013. “Benefits of 
Micro Irrigation System, Sugar Recovery and Productivity “. 

2. Actual Rainfall data is recorded at various locations of the project catchment 
area. Assumptions has been that 100 percentage of rainfall falling on a 
sugarcane farm/plot/filed has been taken up by the plant crop. 

3. Irrigation water requirement is calculated for the whole plot according to the stage 
of growth. ( i.e. Step 1- step 2)  

4. Water use efficiency % (from secondary literature-given below) was multiplied by 
Step 3 to obtain the water use avoided/water savings. 

a. Waykar et al, 2003 

b. Prasad et al, 1980 

c. El Yazal and Wissa, 1990 

d. Indian Institute of Sugarcane Research (IISR),Report, 2007-08, 2008-09 

e. ValleyCourierWater2012”.Green manure and over Crops: a water saving 
method Last Modified Nov.27, 2013.https://www.water2012.org. 

 
 
 
 
 
 

 
 
 


