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Bollywood&
Worms, water

An Indian agricultural research 
institution has developed a series 
of simple technologies that has  
the potential to dramatically 
increase the productivity of  
small farms across the developing 
world. Alina Paul reports

‘L
ook at the difference in our papayas,’ 
says Jaya devi as she squats at the 
edge of the pit. Like most village 
women in Rajasthan in northwest 
India, she tugs the edge of her sari 

over her forehead as she speaks. But she has so 
much to show and say that it keeps slipping back. 

She digs both her hands into the dark mulch in 
the pit and pulls out a mass of wriggling worms. 
‘Who would have believed that these could be so 
useful?’ she asks. ‘People thought we were wasting 
money when we took out a loan to build these  
pits. But fertiliser is becoming so expensive, so  
we wanted to try other ways.’ 

She points at two papaya trees standing near the 
pits. ‘I used the vermicompost on this one with the 
bigger fruit. We’ve already saved on five 50-kilogram 
bags of urea, which would have cost us 2,500 
rupees (£31),’ she says. ‘After the pits are built and 
you add the worms, they can eat any organic waste 
to make the compost.’ 

As Jaya devi speaks, a man approaches the  
pits with an empty rice sack and starts digging  
up worms and mulch. He’s one of her neighbours,  
and one of several who have asked her and  
her husband to show them how to make 
vermicompost. ‘When people see the results,  
of course they want to do the same,’ she says.

INDIAN SOLUTIONS
Water and fertile soil are essential for farmers 
everywhere, but in much of the developing world, 
one or both is often in short supply. For this reason, 
many development organisations are focusing  
on ways to improve water access and soil fertility  
for rural families, with some notable successes. 

Based in Hyderabad, Andhra Pradesh, the 
International Crops Research Institute for the 
Semi-Arid Tropics (ICRISAT) is a non-profit, non-
political organisation that conducts agricultural 
research for development in Asia and sub-Saharan 
Africa, primarily working on drought-tolerant crops 
and sustainable land-management systems. 

Suhas Wani, the principal scientist leading the 
institute’s watershed-management programme, has 
been working with the Indian government, local 
NGOs, farm research centres and, most importantly, 

ABOVE: Jaya devi and her 
husband examine the compost 
produced by worms in their 
vermicompost pits, which has 
helped to improve their harvests
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ABOVE LEFT: children 
learn to grow vegetables 
in a drip-irrigated African 
Market Garden in Sadore 
village, Niger; ABOVE 
RIGHT: Indian farmers 
using treadle pumps  
to irrigate their plots of  
rice paddy. This simple, 
affordable equipment, 
adapted for use by 
smallholder farmers, 
frees them from the  
need to hire diesel 
pumps, which are 
expensive and polluting

‘Simple techniques to improve water 
access and soil fertility can lead to 
food security and better livelihoods’

the villagers themselves for the past 30 years.  
His work has shown that an integrated approach 
that can take in everything from building dams  
and gullies to conserve rainwater and replenish 
groundwater to providing training on 
vermicomposting and strengthening women’s 
self-help groups, can have a significant impact on 
crop yields and, consequently, household incomes.

Wani’s research on micronutrient addition to 
smallholder fields has provided benefits for some 
3.5 million families in eight states of India. ‘While 
farmers know about the need for phosphate and 
nitrogen, few realise the importance of micronutrients 
such as zinc and boron for plant growth,’ he 
explains. ‘We train local farm centres to analyse  
the soil samples so that farmers are supported 
locally to manage their soil health in the long term.’

THE RIGHT BALANCE
‘I learnt how to test my own soil with a simple kit,’ 
says Niruji, from nearby Sharam village. ‘The sample 
was sent to the local farm-support centre, where  
it was tested, and then the researchers explained 
the results to me. They said that soil health is like 
human health. If we humans don’t eat the right 
nutrients, we don’t grow well; we aren’t healthy.  
So it was like a health check-up for my land. 

‘The soil sample was lacking in many things, such 
as zinc, boron and sulphur,’ she continues. ‘They 

helped me to get these ingredients so that I could 
see how these would improve my harvest. Not only 
does my turmeric now mature faster, I get much 
more yield.’ Niruji now sells her turmeric to one of 
India’s largest spice companies, after the village was 
linked to them by a local NGO.

Wani’s research also led to the resizing of the 
packs of micronutrients. In the past, they were only 
sold in bulk, making them unaffordable for small 
farming families, but fertiliser companies are now 
testing smaller packaging appropriate for one-acre 
(0.4-hectare) plots.

Niruji’s training on soil fertility encouraged her  
to start a tree nursery. She worked with researchers 
to grow Glyricidia saplings, which were then 
distributed to farmers to be planted along field 
borders. Glyricidia is a legume that fixes atmospheric 
nitrogen and adds it to the soil, thereby naturally 
improving soil fertility. When the trees’ leaves fall, 
they also add organic matter to the soil, and their 
deep root systems help to reduce erosion.

Niruji also increased her access to water when 

she used her self-help group to get a loan for 
equipment to dig her well deeper. She now rents 
this out at 300 rupees (£3.75) a day, bringing her a 
good additional income. With the extra water, she’s 
growing green fodder, which she sells locally. 

The fodder is used to feed buffalo, whose milk is 
sold to a dairy cooperative. When the livestock feed 
on green fodder, its milk has a higher fat content, so 
it fetches a better price.

MODEL VILLAGE
In Kothapally, a drought-prone village in Andhra 
Pradesh, water scarcity once meant that families 
migrated to the city during the dry season and 
poverty was widespread. Today, Kothapally is 
prosperous, boasting healthy crop yields, even  
in the baking summer. 

The difference is largely down to a 13-year 
watershed-management project run by ICRISAT and 
its partners. The community’s 270 farmer families all 
became members of a watershed association, which 
worked with scientists to identify and build water-
harvesting structures and recharge groundwater. 
drainage gullies were installed to divert run-off  
to collection ponds or wells, bunds (dams) were 
constructed to stop soil erosion, and vermicompost 
was added to the soil to enhance organic content 
and improve its ability to hold water.

A recent study on the project found that  
water runoff had halved compared to before the 
intervention, while groundwater recharge more 
than doubled. Crop yields increased by 15–35 per 
cent and sediment loads going into the streams 
dropped by 90 per cent.

‘Research shows that simple techniques to 
improve water access and soil fertility can lead to 
food security and better livelihoods. We are seeing  
a difference mainly because the villagers are fully 
involved,’ says Wani. ‘They understand and use the 
techniques when they see the results, have the local 
support to continue the practice and the right market 
conditions to benefit from the improved yields.’ 

The Kothapally project proved so successful that it’s 
now being replicated in China, Thailand and vietnam.

INTERCONTINENTAL SOLUTIONS
Only four per cent of cropland in sub-Saharan Africa 
is irrigated. Farmers in the region grow rain-fed 
staple crops such as millet during the three-to-six-
month rainy season, but rainfall variability is high, 
and harvests typically fail twice every five years. By 
guaranteeing a water supply, micro-irrigation can 
reduce the risk that the harvest will fail and offer the 
possibility of a second harvest, while also opening 
up the option of growing high-value vegetables  
or fruits for sale. Growing a variety of nutrient-rich 
crops also helps to diversify the farmer’s diet. 

developed by ICRISAT and the World vegetable 
Center, the African market Garden (AmG) is a 
vegetable-production kit that uses a small-scale 
low-pressure drip-irrigation system. Applying just 
enough water, drop by drop, at the roots of the 
plants reduces wastage by up to 80 per cent.  

With this precise irrigation, there are also fewer 
weeds and pests, meaning less labour, fertiliser and 
pesticide use. And functioning with low pressure 
means that less energy is needed to pump water  
up to the reservoir, which needs to be only a metre 
higher than the surroundings. 

According to a recent assessment, the system 
can double yields, so farmers can quickly recover 
the costs – within 15 months for a 500-square-metre 
individual garden and five months for a larger, 
community-scale system. In 2010, more than 2,500 
AmGs were being used, in Senegal, Burkina Faso, 
Niger and Benin, with farmers seeing profits of up  
to US$1,000 per year from 500 square metres, in a 
region where the average daily wage is about US$1. 

FEMALES IN TUITION
In West Africa, most women have no or few rights 
to agricultural land, so ICRISAT has been working 
with local NGOs to help women form associations 
and gain access to communal village wasteland. 
The women’s groups are then trained to farm this 
degraded land. vegetables such as okra that fetch  
a good price at the market are planted in holes 
known as zai pits, which are filled with manure to 
concentrate nutrients and conserve water. Trees  
are planted behind semi-circular trenches called 
demi lunes that also help to store rainwater. 

Among the trees planted are the hardy apple of 
the Sahel, whose fruits contain ten times the vitamin 
C of ordinary apples and are rich in calcium, iron 
and phosphorus, and moringa trees, whose leaves 
contain four times the vitamin A of carrots, four 
times the calcium and double the protein of milk, 
and three times the potassium of bananas. 
drought-tolerant pigeon pea is added along the 
borders of these plots to improve soil fertility by 
fixing nitrogen. These plants also provide edible 
seeds even when rainfall is scarce and act as  
a decoy, trapping pests that would otherwise 
damage the okra plants.
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Well-known local actors portray poor 
farmers who escape poverty thanks  
to simple, affordable technology

‘It’s not just about the food, but also our status  
in the community,’ says 35-year-old Oumou, who 
lives in Sadoré village in Niger with her five children. 
Like other women in the region, she has no or  
very few inheritance rights and isn’t allowed to  
own agricultural land. 

Four years ago, Oumou became the president  
of the Sadoré women’s association and started 
farming on the village wasteland. Since then, she 
has been producing okra, hibiscus and sesame, 
some of which are sold and the remainder 
consumed by her family. ‘All of the women in  
our association now have a right to this land,’  
says Oumou. ‘We are less dependent on our 
husbands and more respected in the village.  
I even have my own mobile phone and have 
bought a few sheep.’

INCREASING ACCESSIBILITY
The key question remains how to scale up these 
successful examples of poverty reduction to 
increase their impact. One potential answer can  
be found in India, where an NGO, International 
development enterprises India (IdeI), has already 
disseminated affordable water technologies such  
as foot-operated treadle pumps and low-pressure-
drip-irrigation kits to more than one million 
smallholder farmers across the country.

IdeI has specifically developed this irrigation 
equipment to suit the small scale of the farmers’ 
plots, while at the same time keeping it within the 
farmers’ reach, economically. A treadle pump costs 
about US$12, while the drip systems, which start at 
US$5, can be customised to cover plots from 20 
square metres (a kitchen garden of 50 plants) to 
1,000 square metres. 

Amitabha Sadangi, IdeI’s CeO, is himself from a 
poor farming family in Orissa, one of India’s poorest 
states. ‘What a smallholder farmer needs is to be 
treated like a valued customer; to be able to buy 
products that he or she needs with an assured 
quality,’ he says. ‘And that is what IdeI does. 

‘donor funding covers the research and 
development to produce low-cost, adapted 
technologies and supply these to villagers,’ he 
continues. ‘But these aren’t given out free as that isn’t 
sustainable. Farmers buy them, because they know 
that they will get a return on investment. We provide 
a one-year warranty and a local maintenance 
service. We also try to set up access to micro-credit 
where possible to support the initial purchase.’

On average, the smallholder farmer who buys 
IdeI’s micro-irrigation equipment will earn a net 
additional annual income of US$400 from a 
1,000-square-metre plot. With a lifespan of more 
than eight years for a treadle pump, and minimum 
of three to four years for the drip system, these 
represent a durable impact on the farmer’s life. 

‘We used to rely on rain to water our half-acre plot 
of cotton,’ says Chandrabagha, who lives with her 
family of six in Jalgaon, maharashtra. ‘Since using the 
drip system and switching to growing vegetables,  
I have doubled my income compared to when we 

grew cotton. It also means that the family can eat 
vegetables throughout the year without worrying 
about how much they will cost us at the market.’

MARKETING THE KEY
But IdeI’s most remarkable innovation isn’t 
technological – it’s the way that it mass markets  
its equipment to remote, poorly educated rural 
communities. The NGO’s video van travels from 
village to village screening Bollywood-style films that 
feature the treadle pump and drip irrigation, set within 
a typical mix of drama, romance and a happy ending. 

The films are tailored to each region, using 
well-known local actors to portray poor farmers 
who escape poverty thanks to simple, affordable 
technology. The open-air screenings in village 
squares attract the farmers’ initial interest and IdeI’s 
local teams then follow up the next day with 
cycle-rickshaw campaigns and live demonstrations.

IdeI also develops a local supply chain by 
identifying and training people to sell and install the 
equipment and provide after-sales maintenance. 
This decentralised approach supports the local 
economy and ensures ownership of the technology. 

Simple technologies can help to improve food 
security and incomes for the most vulnerable 
farmers, and there are ways to scale these up to 
reach those who need them. But how does this 
happen in practice? By ensuring that governments, 
private companies, researchers, NGOs and the rural 
poor work together to produce techniques and 
technologies that allow smallholders to produce 
more, diverse and better food, while at the same 
time preserving their land for future generations.

TOP: villagers watch  
a Bollywood-style film 
screened in the back of  
a mobile cinema van. 
Drama, romance and a 
happy ending promote 
the benefits of small-
scale irrigation; ABOVE: 
sowing seeds at specific 
points along the drip- 
irrigation system enables 
successful, water-
efficient plant growth
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