
INDIA PULSES AND GRAINS ASSOCIATION

S
O
U
V
E
N
IR



With Best Compliments From

SWISS SINGAPORE OVERSEAS
ENTERPRISES PTE LTD

Singapore Office : 65 Chulia Street, #48-05, OCBC Center, Singapore 049513

Dubai Office : Level 29, Office 2903-2904 one by OmniyatBuilding, Business Bay, PO Box 60757

Website : www.swiss-singapore.com

Connecting Customers to Commodities



01

Dear Friends,

It is indeed my pleasure to welcome you to The Pulses Conclave 2023. As you know, the IPGA Conclave is 
arguably the world's largest gathering of stakeholders in the pulses value chain. It is the 6th edition of the 
world's much awaited pulse sector event.  

The biennial Conclave brings together renowned domain experts to share their insights on various aspects of 
the pulses sector and provide forward looking guidance for participants from across continents. 

In its knowledge driven discussions covering policy matters, trade prospects and emerging business 
opportunities, The Pulse Conclave 2023 will be as enriching as in the previous five editions. Networking time 
with trade partners from across the world will of course be a welcome bonus for all participants. 

The Conclave will lay emphasis on creating sustainable businesses and practices in the Global Pulses Sector, 
promote seamless pulses trade across the globe, agri innovation, agri tech startups , synchronization with latest 
technologies and their application across the agriculture sector, value added products from pulses , 
developments in processing facilities and development of a robust supply chain management.    

As usual, you will find the Conclave souvenir in your seminar kit. The souvenir is a publication of select articles 
from eminent persons in the field. IPGA souvenir is cherished by participants; and we are aware, many retain 
the publication for a period of time for its enlightening articles and insights.  

This year too you will find in this souvenir articles, commentaries and opinions of several eminent experts 
drawn from global promotional bodies, research scientists, opinion leaders, trade experts and others. The 
souvenir covers a range of topics including nutrition, research advances, processing technology, smart protein, 
sustainability and so on. 

A unique feature this time will be a few articles on millets in the backdrop of the United Nations declaring 2023 
as the Year of Millets. After all, IPGA stands for and works toward promotion of pulses and grains.

I am certain you will find value in each one of the articles in this publication. Your feedback will be appreciated. 

My colleagues on the IPGA Managing Committee join me in welcoming you to The Pulse Conclave 2023. 

Bimal Kothari
Chairman

India Pulses and Grains Association

Chairman Message
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development. The roadmap suggested provision for 

breeder seed production infrastructure, 150 seed hubs 

formulation for increasing availability of quality seeds, 

seed min ik i t  d ist r ibut ion,  c luster  f ront l ine  

demonstrations, promotion of integrated nutrient 

management and pest management, targeting rice 

fallow areas for pulses and provision for irrigation for 

pulses through PMKSY during critical periods. Agriculture 

commissioner also discussed whole plan with ICAR and 

State Government for implementation.

As a result the production of pulses production started 

going up and it has increased from 16 million ton (2016-

17) to 27 million ton (2021-22) and country has reached 

to self-sufficiency. 

ICAR played a greater role and took strategic steps in 

research for development of high yielding biofortified 

pulses varieties and production systems. ICAR also 

contributed in establishment of 150 pulses seed hubs for 

increasing production of quality seeds and further 

bringing awareness through cluster demonstrations at 

KVKs.

Pulses are preferred for food by all categories of people 

due to its rich protein content.These crops are mostly 

cultivated under rainfed conditions and do not require 

intensive irrigation facility and this is the reason why 

pulses are grown in areas left after satisfying the demand 

for main cereals crops. Apart from its rich protein 

content, pulses are known to improve soil condition and 

fit well in mixed/inter-cropping systems, crop rotations 

and dry farming ecosystem.

India is the largest pulses crop cultivating country in the 

world, but pulses share to total food grain production is 

only 6-7% in the country. In the year 2015-16 the pulses 

production reduced to 16.32 million ton, as a result there 

has been shortage of pulses which could not be met from 

imports which resulted in huge increase in price pulses. 

As a result, the production of pulses was not 

commensurate with demand.The excess demand is 

primarily due to the stagnation in productivity which is 

further accelerated by the decline in area under 

cultivation. As a result, the per capita net availability of 

pulses in the country declined sharply over the years. The 

persistent deficit and the soaring pulses domestic price 

made it inevitable for the country to import pulses. 

In the backdrop, in a meeting under the Chairmanship of 

Hon'ble AM it was decided to keep production target of 

21 million tonin 2017-18 and 24 million by 2020-21. In 

this endeavor, a committee was constituted under the 

Chairmanship of Dr. SK Malhotra the then Agriculture 

Commissioner to work out roadmap for brining self 

sufficiency in pulses. The committee examined the 

factors affecting quality seeds apart from availability of 

biofertilizers, micronutrients, plant protection chemicals 

and availability of water at critical situation of growth and 

Road map of pulses lead to self-sufficiency
Dr. SK Malhotra

Project Director
ICAR
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the country. Whereas, ICAR- Indian Institute of Seed 

Science Mau rendering the service in form of 

coordination of quality seed production and conduction 

of seed technological research in the country. 

Biologically viable seed is essential for seed germination 

and early seedling establishment for agriculture. 

Technological innovations in seed quality enhancement, 

testing, quality assurance and storage are necessary for 

attaining the self-sufficiency in pulses. These innovations 

may result in development of new seed quality 

enhancement techniques, methods for seed quality 

evaluation, maintenance of seed quality at storage etc. A 

brief account of specific seed technological interventions 

currently being pondered upon in the field of seed quality 

assurance, seed quality enhancement and safe storage 

are discussed below. 

Approaches for Seed Quality Assurance in Pulses for 

enhancing production and productivity

The technological innovations have led seed quality 

assurance, that are intended to assess physical purity, 

germination potential, vigour, viability, seed health and 

so on., apart from monitoring of seed crop at field, 

storage and sorting of seeds in a processing line. These 

methods are quick, easy to conduct, reliable and cost 

effective. Some of these technologies are well 

established for seed application, where information 

retrieved from seed can be directly correlated to field 

performance, while few are in their early stages, 

suggesting need for further research and validation. 

Physical Purity Analysis

During a busy seed testing time it would be challenging 

for a seed analyst working on conventional purity board 

to complete the task in a short period of time. The new 

Introduction

Seed is the most crucial, critical and vital input in 

agriculture; played a pivotal role in world “bio-

revolution”. Direct contribution of quality seed to the 

total production is 15-20% depending upon the crop and 

it can further raised upto 45% with efficient management 

of other inputs. The national food security has a strong 

positive correlation to seed security, which is quite clearly 

evident from increment in food grain production vis-à-vis 

growth in quality seed production. The entire R&D of 

agriculture is centring on food and nutritional security of 

masses. Pulses are the mainstay of protein nutrition and 

they were grown in an area of 93.18 million ha with the 

production of 89.82 million tons and productivity of 

963.9 kg/ha (source: FAOSTAT, 2020). India produced 

27.69 million tons pulses in 2021-22 from 28.83 m ha area 

(Source: DAC&FW, 2021). The pulses requirement for the 

year 2030 is projected at 32 million tons with anticipated 

required annual growth rate of 4.2 per cent (Prasad et al., 

2016). 

Though, India ranks first in terms of area and production 

under pulses, but lags behind on account of low 

productivity (872 kg/ha during 2020-21) due to low input 

and marginal environments of rainfed farms. A large gap 

exists between the average yields received by farmers 

and the yields obtained in research stations and well 

managed farmers' fields. The adoption of high yielding 

cultivars/hybrids and improved crop management 

practices can increase the yield substantially. Indian 

Council of Agricultural Research (ICAR) has been making 

meticulous efforts through NARES to increase the 

production and productivity of oilseeds and pulses in the 

country. Under the aegis of ICAR, IAR-Indian institute of 

pulses research, Kanpur is looking after the R&D and 

policy requirements favouring the pulses production in 

Advances in Pulses Seed Research - Enhancement in Production
through better seed quality approaches

PK Katiyar, Satheesh Naik SJ and Amrit Lamichaney
Crop Improvement Division, ICAR-Indian Institute of Pulses Research, Kanpur-208024, India

08



during germination process. There exist an inverse 

correlation between ethanol production and seed quality 

(Kodde et. al., 2012).  OptiSeed technology is sorting seed 

through detection on single seed leakage data. Optical 

seed selection and seed sorting method is based on 

physical-chemical properties of the seeds relied on 

principles of the conductivity test, validated by ISTA as a 

vigour test on pea and other large seeded legumes 

(Matthews and Powell, 2006). 

Viability Determination

2D and 3D X-Ray Imaging Technology mainly evaluate the 

internal structures of seed i.e. state of embryo, embryo 

orientation, endosperm or perisperm nature, air gaps, 

seed coat characteristics etc. It mainly differentiates 

empty, incomplete, fully developed, insect damaged, 

fractures in seed lots. This technology is being widely 

employed in detection of micro fractures in seed coats, 

effects of priming on seed interiors and insect damage in 

wide range of crops. The limitations of 2D imaging can be 

overcome by 3D technology. Magnetic Resonance 

Imaging (MRI) is used to obtain a spatial representation 

of the water distribution in an object. Even though MRI 

technique offers benefits viz. single measurement for 

testing a lot of seed while disadvantages are, it is 

expensive, complicated and maintenance is also 

expensive and specialized personnel necessary for 

handling the instrumentation. 

Varietal Discrimination

Multi and Hyper Spectral Imaging Technology non-

destructive technology combines the benefits of 

conventional imaging and spectroscopy technique by 

attaining both spatial and spectral information from the 

object simultaneously. The instrumentation set up is 

designed to acquire and process the images retrieved at 

various wavelength (300 to 1000 nm). Usually LEDs are 

employed for obtaining multiple wavelengths. Near 

Infrared Reflectance Spectroscopy is a fast and non-

destructive technique that provides multi-constituent 

analysis of any matrix. The principle lies in detection and 

technology namely, Ergo Vision System (EVS) with 

binocular microscope developed by Oregon State 

University and Mater International helps in analysing 

seeds using mechanically control movement with 

optimum magnification. This system has improved the 

productivity of seed analysts to a great extent across seed 

testing laboratories. Similarly, Computer Imaging 

Technology guaranteeing the best level of seed quality in 

order to have a competitive edge in seed trade. Machine 

vision tools viz. Simple Naïve Bayes classifiers, Single 

Artificial Neural Network System etc. are being employed 

for identification of other seeds (Granitto et. al., 2005). 

Moisture Determination

High Speed Tilting Filter Wheel Infrared Spectroscopy 

developed by Karl Norris, gives a rapid and reasonably 

accurate measure of seed moisture without grinding. The 

principle lies in relative reflectance intensities of hyper 

spectral images obtained at different wavelength in NIR 

region (960-1700 nm) at 10 seconds interval. 

Germination and Vigour Assessment

Quick Quality Testing (Q2) developed by Quaker 

Chemical Corporation and Quima International is O2 

sensing technology used to measure O2 consumption 

during seed germination. It gives an insight about 

uniformity and speed of germination along with 

homogeneity of seed lots. However the Q2 does not 

discriminate the oxygen uptake due to respiration and 

that from lipid/phenolic compound oxidation, this stands 

the limitation of Q2 data. Chlorophyll fluorescence (CF) 

technology is now adopted by seed industry as a new tool 

for effective characterization of seed quality. Seeds with 

high CF signal were of lower quality and seeds with the 

lowest CF signal were of better quality. Furthermore, CF 

opens new possibilities to better understand the relation 

between seed maturity and its physiological, phyto-

pathological and physical aspects (Jalink et. al., 1999). 

The ethanol production in seeds during imbibition may 

be employed for sorting of seeds into high and low vigour 

seed lots. An aged and immature seed produces ethanol 
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frequency tags which in turn detected by a specially 

modified processing unit via sensors, which alerts about 

presence of GMO and allows its removal from seed lots. 

Nano Barcode Technology uses nano bar codes 

constructed by nanoscale electroplating of metal in 

desired pattern that can do the same functions of 

conventional barcodes for tracking and controlling the 

quality of seed moving in the market. 

Plasma Coating

This technology still is in its infancy stage wherein the 

seeds could be coated with different (hydrophobic / 

hydrophilic) gaseous polymers under high energy and 

low temperature. Under such conditions the gases attain 

the plasma state and get coated on the seed surface. 

Application of this technology has been shown to control 

the speed of germination in maize and soybean. 

However, technology gap limiting its application for seed 

quality enhancement

Molecular impulse Response (MIR): MIR is a patented, 

non-chemical, energy-based enhancement. Marketed 

under the trade name “Stress Guard”, which is supposed 

to provide improved tolerance to different types of 

abiotic stress effects, often increasing germination, 

accelerating maturity, and raising yields. Weak seed lots 

can often be improved, and there is no maximum shelf 

life for seed. 

Seed quality enhancements through botanicals: The use 

of plant-derived bio-stimulants (PDBs) represents an eco-

friendly, efficient technology or complement to their 

synthetic counterparts. The main purpose of the 

botanical treatments is to improve germination and 

vigour, to prolong seed storability and to protect seed 

from pest & disease. 

Nanoparticulate Seed Invigoration: Metal nanoparticles 

can be grouped into two classes based on its chemical 

nature like pure metal NP's, which includes elemental 

silver (Ag), gold (Au), Iron (Fe) etc. and metal oxide NP's, 

which include oxides (ZnO, TiO2, SiO2), nitrides (BN and 

TiN) and carbides (Fe3C, BC) of these elemental forms. 

measurement of chemical composition of biological 

materials based on vibrational responses of chemical 

bonds to NIR radiations. Molecular Markers in genetic 

purity assessments play an important role in varietal 

identification and assessing the genetic purity at rapid 

pace with high reproducibility. Besides, these markers 

showed huge potential in determination of hybridity 

testing in several crops. 

Seed Health Determination

Multispectral Imaging for Detection of Seed Borne 

Pathogens analyse minor and subtle variations in the 

physicochemical properties of tested seeds. 

Electrophotography also known as Gas Discharge 

Visualization (GDV) is one of the most promising tool for 

assessment of seed quality (physical, physiological & 

pathological). GDV technique enables to record and 

quantitatively evaluate the glow forming near surface of 

the seed placed in high voltage electromagnetic field. It 

was noted that healthy grain was characterized by GDV 

maximum values for brightness distribution, shape factor 

and three-dimensional fractal characteristics in 

comparison to seed subjected to stress. GDV camera 

system consists of hardware and software to directly 

record, process and interpret GDV images with a 

computer. 

Nanotechnology based Applications for Seed Quality 

Assurance

The Engineered Nano Particles (ENPs) are being widely 

used for various applications in development of industrial 

goods along with potential application in the field of 

agriculture and allied sectors. Scientific community are 

involved in exploring the way forward for potential 

application of nanotechnology in the field of seed science 

research to tackle some of the most beleaguered areas. 

Nano Seed Biotechnology offers a new set of tools to 

manipulate and delivery of genes using nanoparticles, 

nanofibres and nanocapsules. The GM seeds can be 

separated by the conventional seeds by the help of 

tagging the event involved in the GMO by radio nano-

10



Bino, R. J. (1999). Seed chlorophyll content as 

an indicator for seed maturity and seed quality. 

In VI Symposium on Stand Establishment and 

ISHS Seed Symposium 504 (pp. 219-228).

3. Kodde, J., Buckley, W. T., de Groot, C. C., 

Retiere, M., Zamora, A. M. V., & Groot, S. P. 

(2012). A fast ethanol assay to detect seed 

deterioration. Seed Science Research, 22(1), 

55-62.

4. Prasad, S. R., Kamble, U. R., Sripathy, K. V., 

Bhaskar, K. U., & Singh, D. P. (2016). Seed bio-

priming for biotic and abiotic stress 

management. In Microbial inoculants in 

sustainable agricultural productivity (pp. 211-

228). Springer, New Delhi.

These nanoparticles can be used for invigoration of seeds 

by novel technique known as electrospray, the 

electrospray of TiO2, CuO and Au NP's significantly 

enhanced germination and related physiological 

characteristics. 

Nano Smart Delivery System in Seeds (Smart Seeds)

Present commercial technologies allows coating of seeds 

with fertilizers, pesticides, herbicides, growth hormones 

etc. along with some inert material as a carrier with 

limitations of runoff, leaching, narrow stability against 

degradation and uncontrolled release. 

Conclusion

Technological innovations has played crucial role in 

ensuring food and livelihood security across the globe. 

Understanding the seed morphological, physio-

biochemical, molecular mechanisms and their 

interactions in relation to seed quality assurance through 

advanced tools is gaining importance. New tools are 

intended to assess quality traits viz. physical purity, 

germination potential, vigour, viability, seed health etc., 

apart from monitoring of seed crop at field, storage and 

sorting of seeds in a processing line. These methods are 

quick, easy to conduct, reliable and cost effective. Some 

of these technologies are well established for seed 

application, where information retrieved from seed can 

be directly correlated to field performance, while few are 

in their early stages, suggesting need for further research 

and validation. Advanced Technologies Committee under 

ISTA and Association of Official Seed Analysts (AOSA), has 

a greater role to play in validation of these innovative 

tools for its adoption across the seed testing laboratories.  
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and faba beans destined for the Subcontinent and the 

Middle East dominating export trade. It is the  diversity of 

pulse options for growers combined with the diversity of 

market options for exporters which has enable the 

industry to continue to grow and prosper.

Australia is an important and reliable supplier to the 

Indian pulse market and this has been further strengthen 

b y  t h e  A u st ra l i a - I n d i a  

Comprehensive Economic 

Cooperation Agreement (AI-

CECA) where a favourable tariff arrangement was agreed 

for ongoing trade in lentils. Unfortunately, a high tariff on 

chickpeas has limited trade in this commodity and 

relegated India to the number three export destinations 

for Australian pulses overall. Lentils and peas, however, 

remain as important trading commodities, with India 

being the second largest market for exports of these 

commodities. 

A Growing and Export Oriented Industry

The Australian pulse industry is a vibrant, growing and 

essential component of the Australian Agricultural sector 

providing employment, supporting investment and 

delivering export value throughout the value chain.

Conservatively estimated at USD 1.5 billion today, the 

Australian pulse industry has more than doubled in size 

and value over the past 30 years driven by a combination 

of the global market recognising the high and consistent 

quality of Australian pulses along with farmers coming to 

appreciate the beneficial role pulses play in sustainable 

farming systems.

As a nation with a limited cultural heritage of consuming 

pulses, the Australian pulse industry is highly dependent 

on export markets. Up to 95% of pulses produced in 

Australia are exported.

Australia currently exports 11 different types of pulses to 

over 74 countries, ranging from adzuki beans to 

Argentina to vetch to Vietnam, with chickpeas, lentils, 

Taking The Pulse of Australian Pulses
Nick Goddard

Pulse Australia Limited
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Today, it is not uncommon for an Australian pulse grower 

to be monitoring the progress of the Indian Monsoon in 

the knowledge that the monsoon timing and progress is a 

key determinant of the pulse crop prospects in the sub-

continent. Through the efforts of Pulse Australia and  

greater global connectivity, Australian pulse growers are 

much closer to the trends in their export markets than 

ever before.  

Pulse Research in Australia

A successful pulse industry relies on two critical factors- 

ensuring the pulses are agronomically optimised while 

also ensuring the pulses are 'fit for purpose' for the 

ultimate end user, be that a miller, food manufacturer or 

domestic kitchen cook.

The Australian grains industry is extremely fortunate to 

operate in an environment where government legislated 

levies are collected from grain farmers for the explicit 

purpose of research and development. This investment 

activity is coordinated through the Grains Research and 

Development Corporation (GRDC) which has investment 

activity valued at USD 70 million (as at June 2022), all 

geared towards improving farmer returns. Sixteen 

percent of the total GRDC investment, or USD 11 million is 

invested directly into specific pulse R&D activities such as 

breeding, improving harsh environmental tolerance, 

optimising nitrogen fixation, protein analysis, DNA 

platform, and much more. In addition to this investment, 

pulses also benefit from the multi-million dollar R&D 

investment across all grains in activities such as 

improving farmer decision making to mitigate the impact 

of frost, soil management, soil water optimisation, etc.

Chickpeas attract the largest portion of R&D funding at 

38% of total investment, followed by lentils at 25%.  The 

commitment to these commodities demonstrates 

Australia's commitment to India as a favoured market, 

ensuring that Australian farmers can continue to produce 

high quality chickpeas and lentils in the most efficient 

manner, providing competitively priced imports to the 

Indian market. 

 Pulses and the Australian Farmer

Pulses have been part of the Australian farming system 

for nearly a century, grown in the 1920's and '30's for 

their agricultural benefits as a break crop and a source of 

nitrogen. During this time, the pulse crops were rarely 

harvested for grain for human consumption, but rather 

grown as green manure or for stockfeed. The arrival of US 

serviceman during WWII triggered the first commercial 

crops of pulses, being navy beans, as the troops were 

demanding large amounts of baked beans!

Over subsequent decades, the knowledge of the 

agronomic benefits of pulses became more widespread, 

such that by the 1980's, crops including lupins, faba 

beans, chickpeas and mungbeans provided grain growers 

with a range of pulse 'break crop' options for both 

summer and winter cropping. The introduction of lentils 

in the 1990's further expanded grower options, such that 

today pulses account for around 10% of area sown to 

winter crops in Australia producing just under 3 million 

tonnes per annum.

The agronomic benefits are now well understood by 

Australian farmers, as pulses absorb nitrogen from the 

atmosphere and transport it to small nodules on their 

roots where bacteria (rhizobia) in the nodules convert 

the nitrogen into ammonia. The ammonia is then 

converted into organic compounds by the plant and used 

for growth.

In the absence of additional nitrogen for cereal crops, it 

has been established through extensive long-term trials 

that cereals grown following a pulse crop can yield up to 

1.5t/Ha more. The yield increase is driven by both the 

nitrogen effect as well as through the broader biological 

benefits attributed to the effect of a break crop on soil 

and stubble-borne diseases.

The Australian farmer is also building knowledge and 

understanding of the global drivers for pulse demand and 

pricing. Pulse Australia plays a key role in providing 

market information to growers in order that they can 

make informed decisions around pulse cropping options. 
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which in turn provides the opportunity to maximise 

returns for farmers. The development of a local 

processing industry also helps reduce Australia's reliance 

on export markets.

Certified Sustainable Pulses

Adding to the attraction of Australian pulses is the ability 

to supply certified sustainable pulses to buyers. 

Operating under the internationally recognised 

International Sustainability and Carbon Certification 

(ISCC) Scheme, Australian pulse growers are able to 

demonstrate their sustainable farming practices and 

have this validated by external 

auditors. Increasingly, global food 

manufacturers are requiring their 

agricultural inputs be sourced as 

c e r t i f i e d  s u sta i n a b l e  a n d  

Australian farmers of chickpeas, lentils, faba beans and  

lupins are now well placed to meet the sourcing 

requirements of these food companies.

Pulse Australia in India.

Pulse Australia is pleased to have partnered with Indian 

startup Nurture Farm to establish an Indian Grain Storage 

pilot. This initiative aims to develop a concept plan for a 

scalable grain storage facility at a proposed site in India 

incorporating post-harvest grain storage hygiene and 

quality management, farmer extension education, 

logistics and grain marketing outcomes. This project, 

funded by the Australian Government and supported 

through Austrade in India will leverage Australia's 

expertise in grain management practices and storage 

options to develop a village/small community-based 

concept grain storage, handling and management plan 

designed specifically to accommodate India's farming 

and trading conditions. 

This project is just one of a number of initiatives under 

the India-Australia Grains Partnership, an initiative 

designed to strengthen the grain trading relationship 

between India and Australia.   

This extensive investment in R&D in Australian pulses 

ensures Australian pulses remain a core component of 

Australian grain farming systems as well guaranteeing 

Australian pulses retain their pre-eminent position in the 

global market in terms of quality and being 'fit for 

purpose'. 

 Australian Pulse Conference

One of the ways Australia is able showcase the extensive 

pulse R&D that is undertaken is through the Australian 

Pulse Conference. This biennial conference provides a 

platform for Australian pulse researchers to highlight the 

extensive pulse R&D that they have undertaken and 

demonstrate the applicability of their work to farmers 

and the market. 

This year's conference will have a focus on bringing smart 

breeding solutions to old problems while also looking at 

the growing plant protein 

trend in pulses, moving 

f ro m  a  g ra i n  to  a n  

ingredient.

The Conference will be 

held in the heart of Queensland's pulse industry in 

Toowoomba and will include 2 days of conference 

combined with a full day of field visits, including to the 

world class research facility in Hermitage. 

Pulse Processing and Value Adding

The Australian Pulse Industry is experiencing a wave of 

investment in value-adding manufacturing facilities as 

the opportunities for pulse protein fractions continue to 

expand, both domestically and internationally.

Facilities are now operational and supplying high quality 

pulse protein fractions to the food and beverage 

industries around the world. Australia's reputation for 

'clean & green' agricultural produce underpins the 

success of Australian pulse fraction suppliers to be able to 

carve out sizable market segments internationally. 

The development of this industry also provides 

Australian farmers with additional marketing options 

16





 147 (Old No.73), 2nd Floor, Thambu Chetty Street, Chennai - 600 001.

Mobile: +91 95000 89469 • Phone: Off : 044 - 42162763, 42665497 • Fax: 044 - 42051240

E-mail: sipdsons@gmail.com •  Web: www.sipdco.com

Trusted CHA•

Commited to Quality•

Since 1997

Bringing Service to•

Your Door Step

S.I.P.DHANASEKARAN & CO established in 1997.  We specialize 

in the Import clearance of Agricultural Commodities & more

on Pulses. 

We are providing  to Importers atCustom Clearance Service  

Chennai Port.  Being an authorized Custom House Agent, we handle

documentation and clearance of Goods for our Importers. With 

effective system, advance planning and team work we ensure our 

Importers Goods are delivered in time.

S.I.P. DHANASEKARAN & CO.

S.I.P. DHANASEKARAN & CO.



TEMPERATURE (MAXIMUM & MINIMUM)

Extreme cold and freezing conditions occurred in Bikaner 

damaging some chana crop.  

CHANA:

STATEWISE RABI CHANA CROP AREA COVERAGE AS OF 

13 JAN' 2023 ('Lac  HAC)

PROSPECTIVE YIELD AND PRODUCTION PROSPECTS AS 

COMPARED TO LAST YEAR 

Area coverage during Rabi 2022-23 Chana decreased by 

1.75 Lac Hectares compared to corresponding period of 

Rabi 2021-22.

v All India area covered under Chana crop during 

2022-23 had decreased by 1.75 Lac Hac over last 

year to 110.90 Lac Hac.

v Area in Madhya Pradesh had reduced by 2.76 Lac 

Hac from last year as farmers had shifted from 

Chana towards wheat.

v Area in Gujarat had reduced by 3.29 Lac Hac .

v Area in Maharahtra and Rajasthan had increased 

by 2.31 Lac Hac  and 1.02 Lac Hac respectively. 

Date: 20 Jan 2023

RABI PULSES CROP OUTLOOK 2023

RABI PULSES CROP-WISE AREA COVERAGE AS OF 13 

JAN' 2023 ('Lac Hac)

v Area covered under Rabi pulses crop 2022-23 is 

marginally higher by 0.42 to  164.12 Lac Hac over 

last year. 

v Except Chana all the Rabi pulses are showing a net 

increment in acreage

WEATHER ANALYSIS

v Monsoon this season had performed well.

v Late season rains continued till 20 Oct in 

Maharashtra and Southern India which left plenty 

of soil moisture for Rabi crop planting.

v This season no winter rains have occurred, but 

weather had been pleasant.

v During 10-15 Jan, Cold wave with couple of light 

freeze occurred in North Rajasthan.

v There are reports of some damage to Chana crop 

due to extreme cold from North Rajasthan.

v Remaining other area pulses crop had prospered 

well without any major concern.

v Timely extreme cold weather conditions 

evacuated from North Rajasthan  and crop had 

responded well.

v Lentils crop prospered without any major concern.

v As of now crop is prospering well. 

Rabi Pulses Crop Outlook 2023
Nirav Desai

Managing Partner
GG PATEL & NIKHIL RESEARCH COMPANY
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v

Lentils by Rs 1200 per Qtl.

v This season there were not much extreme 

conditions and most of the crop has prospered in 

non threatening conditions. 

v Prospective yields are good but may not show any 

jump from last year good yield. 

v On account of higher acreage and average yields 

Lentils crop production prospects would be slightly 

higher from last year.

CONCLUSION:

v All India pulses crop area is constantly rising YoY.

v This season crop had mostly stayed above 

threatening conditions. So losses due to extreme 

weather conditions are less as compared to 

previous few years.

v Most of the pulses crop is in flowering and 

prodding stage. So far yields prospects seems to 

average to good. 

v On accounts of slightly higher acreage and with 

average yields, pulses crop prospects may not 

drastically change from last year. 

CROP PROSPECTS:

CHANA – Slightly Lower   LENTILS–Slightly Higher  

DISCLAIMER this report is prepared by G G Patel & Nikhil research 

(GGN). The information and opinions contained in the document have 

been compiled from sources believed to be reliable. GGN does not 

warrant its accuracy, completeness and correctness. Use of data and 

information contained in this report is at your own risk. This document 

is not, and should not be construed as, an offer to sell or solicitation to 

buy any commodities. GGN and its affiliates and/or their officers, 

directors and employees may have positions in any commodities 

mentioned in this document (or in any related investment) and may 

from time to time add to or dispose of any such commodities (or 

investment).

In past three years Govt. had incresed MSP of v

2023-24 by Rs 105 per Quintal to Rs 5335 Per Qtl. 

v This season besides delayed start, planting 

progressed rapidly and accomplished timely. 

v So far there is minimum significant winter rains in 

key Chana growing areas. So crop is prospering 

with the help of  irrigation. 

v Overall yields are satisfactory but considering last 

two years good yield when there had been no 

major weather issue so this season yield may not 

jump much from last two years.

v On accounts of lower acreage and average yield 

this season Chana crop production prospects are 

slightly lower than last year. 

Procurement of Chana by NAFED

As of now NAFED is carrying around 20-21 Lac MT of 

Chana Stock.

LENTILS:

STATEWISE RABI LENTILS CROP AREA COVERAGE AS OF 

13 JAN' 2023 (LAC HAC)

PROSPECTIVE YIELD AND PRODUCTION PROSPECTS AS 

COMPARED TO LAST YEAR

v All India area covered under Lentils crop had 

increased by 1.01 Lac Hac to 18.46 Lac hac. All India 

lentils area is consitanatly rising YoY.

v Area has increased in MP by 0.66 Lac. Hac. 

v Area in U.P. has marginally increased by 0.06 Lac. 

Hac.

v This year Govt. had increased MSP of lentils by Rs 

500 to Rs 6000 per Qtl. This is the highest increase 

among the all pulses. 

Indian Govt. had hiked MSP of Chana for the year 
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Overview of Chana crop scenario in India
Rahul Chauhan

IGrain India Pvt. Ltd.

CROP REPORT

Based in Survey conducted by IGrain India for current 
season, In Barshi-Maharashtra, the condition of the crop 
is good and its sowing is almost equal to last year. Sowing 
in Bidar district has increased by about 20% percent, but 
the crop has been damaged due to heavy rains and water 
logging in the fields. In Latur- Maharashtra, gram area has 
increased by 10-15 percent from last year while the 
condition of the crop is being reported as good. The crop 
is also good in Dudhni while sowing has increased by 20 
percent. Ahmednagar area is equivalent to last year and 
crop is in good condition. 

In Udgir-Karnataka, the crop is good and area has 
increased by 20-25%. In Gulbarga, crop condition is good, 
area equivalent to last year. Harvesting may start by the 
end of January. In Talikot, crop is in good state and area 
increased by 10%. In Raichur, area reduced by 20/25% 
but crop condition is good, above than normal.

In Jodhpur- Rajasthan, crop is reduced by 30% but crop is 
good. Bikaner reported 20-25% lesser area than last year 
but crop seems to be promising. The north-western part 
of Rajasthan is considered the best area for gram 
cultivation, but there is little sowing this time. In Dantor, 
Rawla, Bikampura, Suthara, Baddha and Raigad, which 
fall under the canal area, sowing is low. It is indicated that 
sowing in this area has reduced drastically to 50%. In the 
eastern part of Rajasthan, gram production area is also 
reported to be reduced around 25%. Sowing is almost 
normal in Jaipur, Churu and nearby areas. Overall in 
Rajasthan area Gram is compromised by Wheat, 
Mustard, Barley and spices.

In Madhya Pradesh too, Farmers opted to grow more 
Wheat, Mustard and Lentil. In Ganjbasoda, sowing is 
25/30% lesser than Last year but standing crop condition 
is good.

Bihar, the area of Gram changed to Gram.

In remaining states Uttar Pradesh, Andhra Pradesh, 
Gujarat crop is in good state

The area under cultivation of Gram, which contributes 
about 50 per cent to the total annual production of pulses 
in India, was initially ahead of last year in the current Rabi 
season but later lagged behind. As per Rabi sowing 
figures till 6th January 2023, overall area reduced to 
10.78 million hectares, which is 0.13 million hectares less 
than 10.916 million hectares last year.

SOWING RABI 2023

Sowing improved in Rajasthan, Maharashtra but lag 
behind in major producing state Madhya Pradesh.

According to official data, In Rajasthan, area increased 
from 2.041 million hectares (MH) to 2.143 MH, in 
Maharashtra increased from 2.45 MH to 2.7 MH, 
Karnataka sowing improved from 1.1 MH to 1.18 MH. 
Similarly, in Uttar Pradesh sowing raised from 0.59 MH to 
0.62 MH, Andhra Pradesh from 0.33 MH to 3.41 MH and 
Chhattisgarh from 0.34 MH to 0.36 MH. On other hand in 
Madhya Pradesh which is one of the leading Gram 
producing state its area fell from 2.48 MH to 2.1 MH 
hectares and in Gujarat too reported 0.75 MH which was 
1.02 MH last season. In other states gram area improved 
from 0.55 MH to 0.56 MH.

This year decline in gram area was anticipated. In 
complete season, wholesale market price were running 
below the government support price. With respect to 
Gram other Rabi crops like Wheat, Mustard, Barley sold 
at record prices much above than MSP. Even during 
procurement prices were not supported and after 
procurement prices remains bearish due to sale from 
various agency below MSP.
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Imports were 1,40,487 During FY 2021-22, In April 888 
tonnes, 5,712 tonnes in May, 5,258 tonnes in June, 2,208 
tonnes in July, 888 tonnes in August, 10,062 tonnes in 
September, 28,577 tonnes in October, 45,081 tonnes in 
November, 21,091 tonnes in December, 12,873 tonnes in 
January 22, 5,188 tonnes in February and 2,661 tonnes in 
March 2022 imported through various ports. In FY 2020-
21, imports were 1,40,991 and in FY 2019-20 stood 
1,17,839 tonnes.

On other hand,  export from India increased to 63,625 
tonnes in the first eight months of the current financial 
year i.e. April-November 2022, which was 34,894 tonnes 
more than the shipment of 28,731 tonnes in the same 
period last year. During current FY in April 2022 export 
were 8,045 tonnes, 9,709 tonnes in May, 25,749 tonnes in 
June, 7,194 tonnes in July, 4,440 tonnes in August, 2,795 
tonnes in September, 1,996 tonnes in October and in 
November 3,695.66 were shipped.

During the entire period FY 2021-22, a total of 50,773 
tonnes and in FY 2020-21 quantity of 55,490 tons was 
exported.

PRODUCTION, SUPPLY DEMAND (PSD)

Projected production to be lesser than last crop year

During the current Rabi season, there may be some 
decline in the domestic production of gram which may 
likely to have a positive psychological effect on current.

LESS PRICES; OPPURTUNITY TO BUILD BUFFER STOCK

Thanks to low prices during last year arrivals, the central 
agencies were able to procure nearly 2.5 million tonnes 
(MT) of Gram at Minimum Support Price (MSP). The stock 
of Pulses with central agencies were reducing from 2 
seasons, to build buffer stocks imported Tuar, Urad and 
Lentils were also procured which helped centre to have 
satisfactory stocks. 

EXPECTED PRODUCTION OF DESI CHANA (2022) 
OVERSEAS

AFRICAN NATIONS 0.2 Million Tons

EXPORT 0.18

AUSTRALIA PRODUCTION  0.5 million tons

EXPORT Nov' 21-Oct' 22- 0.61

NOV'20- OCT'21- 8,78,826 tons

MYANMAR Chick Peas Family (V2/V7/Desi) 0.3

Bangladesh and Pakistan major importing countries.

IMPORT & EXPORT AT LOW PACE

Although there is a heavy import duty of 60% on Desi 
Gram and 40% on Kabuli gram, however duty-free import 
of desi chana from Low Developed Countries (LDC) like 
African nations is allowed.

According to official data, during the eight months of 
April-November 2022, India imported 52,189 tonnes of 
Desi Chana. This includes the import of 2,348 tonnes in 
April, 2,544 tonnes in June, 189 tonnes in August, 8,692 
tonnes in September, 16,667 tonnes in October and 
21,749 tonnes in November 2022. However, no import 
reported in May and July.

Comparing last financial year (April- March 2021-22), 

®evee

®evee

®evee
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of Gram is nearly coming equivalent to domestic 
demand/consumption, resulting stability in market to 
great extent. Compared to last year, the domestic 
production of gram is likely to decrease marginally by 0.5 
million tons in the current season which may not have a 
significant impact on supply and availability in the 
market.

Agencies have satisfactory stock of Gram which is used to 
control to prices by selling and easing supply.

Out of 2.5 million tons of stocks, quantity 1.5 million tons 
is decided to be allocated to different states to create 
their own buffer stocks at discount of Rs. 8/Kg. In this 
scheme, 88,600 MT chana already allocated  to Himachal 
Pradesh, Gujarat, Uttar

Pradesh and Tamil Nadu.

MARKET TREND

MSP of Gram increased from Rs 5,230 per quintal (100 
Kg.) to Rs 5,335 per quintal for the 2022-23 season i.e., 
MSP increased by  by Rs 105. While writing this report, in 
market yard (wholesale) price are around Rs 300-400 per 
quintal lesser than MSP.

While writing this report, The arrival of new Gram has not 
yet started but when this will be published, new arrivals 
may be on peak. 

It is predicted, during arrivals prices may trend bearish or 
lesser than benchmarking of MSP. 

Future of Gram depends how much quantity is procured 
by nodal agencies which may commence from March'23 
to May'23. If entire quantity (1.5 million tons) of Gram is 
sold to different states then market may improve. 

Overall, the prices will directly depend on stocks available 
for sale through tenders but this consumption/demand 
may increase as Pea production seems to be lesser than 
last year.

RABI 2021

In Rabi 2021, the total availability of gram was expected 
to be 13.55 million tonnes with domestic production of 
11.91 million tonnes, old stock of 1.5 million tonnes and 
import of 0.14 million. In above mentioned season, 
consumption of 11.5 million tons and 54,000 tons export 
left a carry-over stock of 1.997 million tons.

RABI 2022

An overview of the demand and supply scenario shows 
that the total availability of gram during the Rabi 
marketing season of 2022 may reach to 13.75 million tons 
with previous stock of 1.99 million tons, Production of 
13.75 million  tonnes and import of 0.14 million  tonnes. 
After expected export of 50,00 tonnes and  12 million 
tonnes  domestic consumption and a surplus stock of 
3.84 million tons will be left from new season. 

RABI 2023

During current Rabi season, total availability of  gram is 
estimated to reach 16.89 million tonnes which includes 
previous stock of 3.84 million tonnes, potential 
production of 13 million tonnes and import of 50,00 
tonnes. After predicting export of 75,000 tons and 
domestic consumption 12.58 million tons and a surplus 
stock of 4.31 million tonnes is expected carry forwarded 
to next season.

SEASON WISE PROCUREMENT

OUTCOME OF PSD

The above three seasons PSD data indicates production 
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according to the Ministry of Agriculture, pulses 

production reached 27.7 million tonnes. It must be stated 

that there are some reservations about the high 

production number. 

In 2018, to curtail unabated import and prevent a steep 

fall in domestic prices, the government imposed 

quantitative restrictions (QR) on certain pulses and 

customs duty on certain others. However, in May 2020, 

masur (lentil) import was liberalized to rein-in rising 

domestic prices. Since May 2021, tur/arhar and urad 

import has also been liberalized. This liberal import policy 

has now been extended till March 2024. 

As of now, chickpea import is subject to customs duty 

while yellow pea import is under QR and duty both. 

The government has signed MoU with a few exporting 

nations such as Myanmar, Mozambique and Malawi for 

import of specified pulses. Any import from LDCs (Least 

Developed Countries) does not attract any customs duty.         

Despite impressive production gains in the last 4-5 years, 

India is not yet really self-sufficient in pulses. Specifically, 

our Kharif season pulse harvest size has stagnated at 

around 8.5 million tonnes. Tur/arhar (pigeon pea), Urad 

(black matpe) and Mung (green gram) are the major 

Kharif season pulse crops. These crops are vulnerable to 

weather vagaries. 

In the Rabi season we cultivate chana /gram /chickpea 

and masur / lentil as major pulse crops. In chana, we are 

the world's largest producer. However, even in the Rabi 

season the country is vulnerable to weather aberrations 

including unseasonal rain and hailstorm. 

Overall, the area available for pulses that is 13-14 million 

hectares for Kharif and 16-17 million hectares for Rabi is 

nearing a saturation point. In the coming years, there 

As an essential and integral part of our country's food 

grains basket, pulses play a critical role in advancing food 

security and nutrition security for a vast majority of the 

population. 

For the last forty years we have been importing pulses to 

bridge the supply shortfall in our country. The shortfall in 

pulses arose because the Green Revolution of the 1960s 

focused primarily on boosting rice and wheat production 

to meet the growing food needs of the people.

Pulses and oilseeds failed to receive adequate attention 

in terms of policy support, research support and 

investment support. It was perhaps the compulsion of 

the time. But in the last 20 years or so, India's production 

of fine cereals has grown to the extent that we are now 

the world's second largest producer of rice and wheat. 

What's more we are arguably the world's largest exporter 

of rice and occasional exporter of wheat.

With substantial increase in rice and wheat production, it 

was logical to expect greater policy attention on pulses in 

the last two decades; but that was not to be. The trigger 

for a sharper focus on pulses came in 2015-2016 when 

open market prices skyrocketed following three 

successive seasons of lower output. 

The price rise embarrassed the government no end. That 

was also the time India's imports zoomed well past five 

million tonnes, making India the darling of supplier 

countries such as Canada and Australia.   

Domestic pulses production had stagnated at around 16-

18 million tonnes till 2015-16; but a big breakthrough 

came in 2016-17 when output expanded dramatically to 

23 million tonnes, triggered by attractive prices growers 

received. Since then there has been no looking back. 

Annual production has been rising steadily. In 2021-22, 

Case for a stable, predictable trade policy for pulses
G. Chandrashekhar

Senior Editor, Policy Commentator and Agribusiness Specialist.
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tonnes of pulses annually and Sri Lanka about 500,000 

tonnes; but India is not a big supplier despite geographic 

proximity. The Commerce Ministry must take the 

initiative along with the private trade to push export of 

pulses to these markets. 

Exports through Farmer Producer Organizations (FPOs) 

may be encouraged. Export opportunities will motivate 

FPOs to improve their input management and agronomic 

practice to produce better quality crops with higher 

yields. This approach calls for enlightened and visionary 

leadership.

(G. Chandrashekhar is a senior editor, policy 

commentator and agribusiness specialist. He holds 

several public positions. Views are personal. He can be 

reached at: gchandrashekhar@gmail.com and +91 

9821147594)

may be small incremental expansion in planted area but 

no dramatic or disruptive increase as there is competition 

for acreage among crops. Yields too have either 

stagnated or are growing rather modestly. 

At the same time, rise in population and rise in disposable 

income is sure to boost demand. Indian Council of 

Medical Research recommends consumption of 52 grams 

of pulses per day per capita; but currently per capita 

availability is much less at about 42 grams per day.  

Even this masks the reality. There is a skew in 

consumption. The really needy or vulnerable sections 

comprising over 50 percent of the population get to 

consume much less than 40 grams a day, while the well-

to-do sections may be consuming higher quantities. The 

vulnerable sections must be encouraged to consume 

more pulses to fight undernutrition. 

This argues for adopting a trade policy for pulses that is 

stable, predictable and substantially free. The switch-on 

switch-off policy of recent years has created uncertainty 

in the domestic trade as well as among our overseas 

trading partners. A progressive foreign trade policy is one 

that keeps both export and import window open. 

The trade policy should be designed to protect the 

interests of domestic growers and advance the interest of 

consumers even while ensuring policy stability for the 

industry and trade. The pulses import trade performs a 

critical economic function of bridging domestic supply 

shortfalls from overseas sources. The pulses trade has 

always risen to the occasion to augment availability. 

On the pulses export front, we have to work to enhance 

the global competitiveness. Currently, Indian pulses are 

not really competitive in terms of prices, except for 

modest quantities of chickpea and niche exports like 

organic pulses. To promote pulses export, Indian 

government must leverage the Free Trade Agreements 

signed with neighbouring countries like Bangladesh and 

Sri Lanka. 

For instance, Bangladesh imports about 1.5 million 
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facilities, with minimum good product wastages and 

maximum impurity separations being the norm. Locally 

fabricated cleaning units with round screeners are 

constantly modernised with multiple stage specific 

cleaning facilities comprising of Pre & fine cleaning along 

with destoner and gravity separator machines. Also, we 

see a consolidation of industry towards higher capacities, 

this is mainly with the objective of optimised production 

cost and commercial viability.

Pic 1: Pulses cleaning and processing facility

Dehulling of pulses - critical step in process which 

defines the yield

Dehulling of pulses is also on the path to modernization 

with dust free and well-designed processing facilities. 

Dehulling is at the heart of milling and defines the yield of 

milling. Conventional pulses dehulling systems, where 

the plant and machinery are site-fabricated or built with 

less precision, prove to be highly labor intensive with 

inefficient plant utilization, unacceptable quality, and 

poor hygiene. All these contribute to low productivity 

and low profitability. Pulse dehulling facilities with more 

options of adjustments based on different raw materials 

and intelligent tracking of process are fast replacing the 

conventional process. The new developments ensure 

that the highest yield is maintained in the process and 

product information is tracked and monitored to allow 

Pulses are an integral part of the Indian cuisine. Whether 

it is the buttery Punjabi Dal-makhni, the spicy Murukku 

from Tamil Nadu, or even the sweet and savoury Gujarati 

Dhokla, pulses evoke cherished memories from our past. 

Pulses are a diversely utilized component in cooking, and 

a vital source of sustainable protein for non-meat eaters. 

For the very same reason, pulses are an ingredient that 

can seldom escape the Indian kitchen cabinets. With the 

changing times and advancements in the development of 

pulses market, it is imperative that further research be 

carried out to discover more novel ways of utilizing this 

highly versatile food ingredient.

Pulses are edible seeds from the legume family which are 

high in fibre and protein. They comprise of many varieties 

that vary in size, shape, and composition. Traditionally 

pulses have been consumed in nourishing forms that 

included whole, split, or baked foods. The innovations in 

health alternative foods have paved way for more usage 

of pulses as an ingredient in many consumer foods 

appealing to the age and demographics. The more 

popular ones are multi grain flour, pulses pasta, and 

pulses-based snacks, which are all increasing the 

popularity and demand for pulses.  The newest trend is 

the use of pulses protein to produce meat & dairy 

alternatives. Pulses are the super food considered to 

meet the challenge of feeding the world population 

towards 2050 in a sustainable way. To meet the global 

food requirements, processing of pulses is evolving and 

traditional cleaning and dehulling facilities are getting 

modernised like never before. Let's delve into the details 

of the technology adaptations and changes happening in 

the pulses industry.

The first step: Getting the pulses cleaned 

Harvested pulses are generally cleaned by mechanical 

machines. Value addition of the end products have forced 

the industry to be more efficient in terms of cleaning 

Latest Technologies in Pulses Processing
Tinu P Titus

Global Product Manager- Pulses
Buhler (India) Pvt. Ltd.

E-mail : tinu.titus@buhlergroup.com
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Smart Mill is the future

In line with Industry 4.0 standards, pulses mills can also 

control and observe the machine performance from 

anywhere. Automation and intelligence features allow 

data capture and online monitoring of the process. These 

features help to make the manpower-dependent process 

like pulses dehulling much simpler and easier to carry 

out. Automation is critical when there is a need for higher 

capacity in processing facilities.

Pic 4: Mill performance data capture

Most preferable ingredient

The use of all types of pulses ingredients in food and feed 

has great potential. Solely or in mixes with other cereal 

ingredients, the key will be to find the right proportions to 

satisfy local consumer preferences—especially in terms 

of taste. Healthy, sustainable, versatile, and convenient, 

pulses perfectly answer every food trend.  When 

processed into functional ingredients they can enrich the 

nutritional value of common foods like bread, pasta and 

snacks with fiber, protein, and several micronutrients. As 

there is always room for innovation and product 

development, it is certain that processing pulses into 

ingredients will play an important role. This will be done 

with a view to maintain the dynamism, variety, and 

excitement in the shopping experience for decades to 

come.

the operator to make quick decisions.

Pic 2: Animation of Pulse Dehuller

Color sorting is no longer only color sorting

Everyone deserves access to safe food. Sorting 

technologies have evolved, to suit ever-growing market 

challenges. The sorting intelligence maximizes the 

transparency of the sorting process with data capture as 

well as visualization and helps in transforming the plant 

digitally. It also helps to keep the highest food safety 

standards.

New features, software solutions, and frequent upgrades 

help the SORTEX machine to become a state-of-the-art 

equipment in every plant. A new suite of algorithms and 

advanced learning techniques has been developed to 

elevate the ability to remove foreign materials, and 

subtle defects while increasing the product yield. The all-

new calibration and product tracking algorithms ensure 

that machine performance is consistent and high.

Pic 3: Sorter performance data capture
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Bühler in pulses industry

There are more than 20 pulses varieties and the 

processing requirements for all are diverse and complex. 

Bühler has been able to close the gap in the value 

chain—helping processors around the world to adopt 

hygienic, sustainable, and profitable methods to process 

pulses. With an increasing number of consumers seeking 

more choices in healthy, convenient, and tasty food 

products, the future of pulses looks very promising. 

Bühler recognizes the enormous value of pulses and has 

developed a broad portfolio of complete solutions in this 

segment- from processes such as cleaning, splitting, or 

grinding to the production of protein extraction and 

value-added finished products like meat alternatives, 

snacks & pasta. Bühler now has more than 100 pulses 

processing facilities spread across the globe, where a 

variety of pulses is processed through the most advanced 

solutions.

With its three Food Application Centers in India, 

Switzerland and North America specializing in pulses, 

Bühler supports its customers in the development of the 

most suitable process for the profitable utilization of 

pulses. This makes Bühler the most eligible partner in 

catering to the demands of a rapidly growing food 

market. With the advent of these novel solutions, today 

billions of people meet Bühler technologies to cover their 

basic needs for food and mobility every day. Basking in 

this global relevance, we are in a unique position to turn 

one of our global challenges into a sustainable and 

expanding business.  

Pic 7: Bühler Pulse processing Mill

Pic 5: Consumer foods with pulses as ingredient

Alternative Protein being the highest value driver

It is estimated that by 2050 an extra 265 million tons of 

protein will be needed to meet the demands of the 

world's population. Hence, finding new protein sources is 

essential. From soy, oilseed, pulses, to upcycling side 

streams or newer ingredients like microalgae or 

insects—the market is exploring ways to develop 

sustainable alternatives. More and more consumers now 

demand environmentally friendly products like meat and 

fish substitutes. With more than 80 million tonnes of 

global production, pulses are essential to ensure 

sustainable protein security. Pioneering processing 

technology allows examining the opportunities of pulses 

as a sustainable protein source. Integrated processing 

solutions such as protein-separation, extrusion, or 

texturing of protein-rich pulse flours into Textured 

Vegetable Protein (TVP) products make the pulses value 

chain more lucrative. From bean to burger, the pulses 

journey is now more fascinating than ever.

Pic 6: Plant based Burger
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Introduction

A large number of pulse crops are known for cultivation 

under different agro-ecologies throughout India. The 

intrinsic characteristic of pulse crops that these can fix 

atmospheric nitrogen through bacteria present in soil in 

form of root nodules make pulses unique ones. The slow 

release helps in efficient utilization of nitrogen by the 

crops ensuring minimum pollution through release of 

nitrogen in environment. The prolific and deep tap root 

system helps in opening up of the soil to deeper strata 

ensuring more aeration in soil which helps in developing 

microbial biomass. The inclusion of pulses in any 

cropping system is important for the sustainability of the 

agricultural production base. The pulse crops have deep 

tap root systems; therefore require less water as 

compared to companion foodgrains crops like wheat, 

rice, barley, sorghum, maize, etc. These characteristics 

led adaptation of pulses under harsh growing 

environment specifically under rainfed conditions, hence 

mainly being cultivated on poorly fertile marginal and 

sub-marginal soils having low water holding capacity. 

Some of these crops are also used as green manuring 

crops due to rapid biomass accumulation and ability to fix 

atmospheric nitrogen in soil through rhizobium bacteria 

present in soil. The decomposition rate of crop residue of 

pulse crops is faster in comparison to other crops. As 

green manuring crops should have rapid biomass 

accumulation, pulse crops have been found most 

efficient ones in relation to biomass accumulation. All 

parts of the pulses' plants including roots add organic 

matter in soil after decomposition. The cultivation of 

pulses as intercrops with tall cereals and/or use as soil 

cover to reduce evaporation from soil surface further 

improves soil biodiversity and help in minimizing 

diseases and insect pest incidence also. The pulses are 

well established as crops for sustaining agricultural 

production base, improving soil and human health. 

Cultivation of pulse crops promote soil biodiversity, 

improve soil health and also provide a variety to nutrient 

Abstract

A variety of pulse crops are grown in our country under 

varying agro-ecologies (rainfed and irrigated) and during 

all three seasons viz., winter (rabi), rainy (kharif) and 

spring/summer. A number of short duration pulse crops 

like mungbean, urdbean, cowpea, rice bean etc. are in 

vogue. As pulses can complete their seed to seed cycle in 

short duration, therefore are best bet for the crop 

diversification and inclusion between two much 

dominating staple cereal crops (wheat and rice) to ensure 

long term sustainability of the production base and 

optimizing use scarce natural resources. Government of 

India made a series of efforts during last few year for 

making country self reliant in production of pulses and 

also to ensure sustainability of agricultural production 

base by launching massive programmes for crops' 

diversification and inclusion of pulses in cereal based 

cropping systems. The efforts led in sustained growth of 

pulses production during recent past and country 

achieved self sufficiency in indigenous production of 

pulses. India is still importing some of the pulses like 

lentil, pigeonpea and urdbean for domestic consumption 

worth INR 10000 crores. It is evident from the production 

statistics that indigenous production of pulses increased 

by 7.22 million tonnes (m t) in last 10 years from the level 

of 18.24 m t (2010-11) to 25.46 m t (2020-21) which is 

further set to attain new peak of 27.69 m t during 2021-

22 as indicated by the fourth advance production 

estimates released by the Government of India. 

Investment in research and development besides 

sustained policy support can ensure balance between 

import and export of pulses in short span, increased 

contribution towards climate change mitigation and 

ecosystem' services through saving precious water 

besides improving soil and human health. In turn 

improve soil and human health is going to reduce 

dependency on manufacturing of fertilizers, pesticides 

and medicines etc.

Promotion of environmental sustainability through cultivation of pulses
1 1 2 2 1
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rice bean, cowpea, sesbania, faba bean etc.) having rapid 

growth and ability to fix N in huge quality are considered 

as unique ones for ecosystem service. These crops have 

almost equal amount of half of the N in their roots and 

shoots (Unkovich et al. 2010). Nitrogen (N) that remains 

in residues (shoots and roots) of the pulse crops after 

harvest is a slow release form of N for the succeeding 

crop.  The average N fixed by the legumes in Australia is 

presented in Table 1. An empirical estimate on fixation of 

atmospheric N by the agriculturally important legume 

crops (pulses, fodder and pasture legumes) indicates 

huge benefits of growing these crops in improving soil 

health. It is well documented that globally, we have about 

185 million hectares of crop legumes and more than 100 

million hectares of pasture and fodder legumes. These 

crops together fix about 40 million tonnes of N every year 

(Herridge et al. 2008), and represents a significant saving 

of nitrogenous fertilizers for their own growth and 

development and for succeeding crops. Almost all the 

fixed N is available for use by the crop plants. In case 80% 

is the conversion rate for fertilizer N into plant N, then the 

40 million tonnes of biologically fixed N will be equivalent 

to 50 million tonnes fertiliser-N, which is more than 50 

per cent of global inputs of nitrogenous fertilisers valued 

(at INR 33000 per metric tonne) to 1.65 lakh crores 

rupees. 

Hence, growing legumes crops or pulse crops has 

significant positive economic balance in soil and positive 

environmental consequences too. Availability of protein 

rich grains, leaves and tender stems of different pulses 

are ensures better human health, thereby reducing 

requirement of medicines and other dietary 

supplements those are to be manufactured in factories 

using lot of water and energy. 

Historical aspects

Considering the demand for food and achieve self 

rich food, having protein, essential amino acids, minerals, 

vitamins, etc. to the largely vegetarian population of the 

country, which constitute a large portion of the 

population, thereby help in improving human health. The 

pulses are also known as water use efficient crops, 

therefore can be under various cropping systems as 

intercrops or as sequential crops allowing farmers to use 

irrigation water for other crops, leaving water footprints 

as ecosystem service. The pulses are also contributing 

towards climate change mitigation by lessening 

dependency on chemical fertilizers, particularly 

nitrogenous fertilizers thereby helping in reduction of 

release of greenhouse gases during manufacturing of the 

nitrogenous fertilizers. Many researchers show concern 

that when plaughing is done in a field after harvest of 

pulses to benefit succeeding crop, there may be a peak 

for nitrogen release in environment leading to pollution. 

This issue can very well be addressed if conservation 

agriculture i.e. concept of minimum tillage is practiced 

for succeeding crops' cultivation.   

Role of pulses in ecosystem services

The legumes crops are known to fix atmospheric nitrogen 

(N) to the tune of 30 to 400 kg N/ha on annual basis 

depending upon soil type, climate, agronomic 

management and other environmental conditions 

(Peoples et al. 1995, Unkovich et al. 2010). Biological 

nitrogen fixation by legume plants offers more flexible 

management of N than the fertilizer nitrogen because the 

pool of organic nitrogen becomes slowly available to non-

legume species in turn ensuring benefits to the 

succeeding crop. Further, to enhance the  productivity of 

agriculturally important foodgrains under organic 

farming or under natural farming regime for ensuring 

good plant growth and development in addition to 

minimizing diseases pressure (Dudeja and Duhan, 2005) 

and mitigating impact of climate change, microbial 

inoculants have to play significant role.

The amount of nitrogen fixed by the pulse crops 

or legumes is used for their own growth. These crops also 

fix excess amount that remain in soil that may be utilized 

by succeeding crops, indicating that pulses or legumes 

crops have a positive nitrogen balance in the soil. 

Therefore, green manuring crops (mungbean, urdbean, 
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towards achieving 'Pulses Revolution' by way of sharing 

scientific information and useful germplasm material.

Production statistics

India has made tremendous progress in pulses 

production during last one decade (Fig. 1), particularly 

chickpea (52.6% of the total increase in production) has 

contributed immensely. Pulses production got 

momentum after 2015-16 and during next 5 years period 

starting from 2016-17 (23.13 m t) to 2020-21 (25.46 m t) 

an additional production of 2.33 million could be 

achieved and country attained self sufficiency which was 

later termed as “Pulses Revolution”. The production of 

pulses again surpassed to all previous record and 

attained new peak in 2021-22 (27.69 m t) when 

additional production of 9.35 m t over 2012-13 (18.34 m 

t: earlier peak of pulses production) could be added to 

the total pulses basket of the country as indicated in 

fourth advance estimates released on 17th August 2022 

by the Directorate of Economics and Statistics, 

Department of Agriculture and Farmers Welfare, 

Ministry of Agriculture and Farmers Welfare, 

Government of India (https://agricoop.nic.in/sites/ 

default/files/Time%20Series%20%28English%29%20PD

F.pdf.). This could happen due to implementation of 

several promotional schemes targeting both, expansion 

in area and productivity enhancement. The declaration 

of remunerative minimum support price (MSP) well 

before start of sowing, support for micro-irrigation,  and 

Seed-Hubs' project, for quality production ensured 

capacity building in quality seed production, good 

agronomic practices and created awareness about the 

newly released varieties and in turn these efforts paid 

dividends.

sufficiency in foodgrains production, in early days after 

independence, the emphasis was first laid on to conduct 

research on staple foodgrains such as wheat, rice and 

maize by the Government of India by investing in 

manpower and infrastructure development to carryout 

research for development. These efforts and investments 

paid dividends also. Later, Government decided to invest 

in pulses and oilseeds research and development. It is 

well documented fact that after almost a decade of 

independence concerted research and development 

efforts were initiated to meet domestic demand of 

foodgrains, mainly staple food crops such as maize, 

wheat and rice through establishment of dedicated 

network in form of All India Coordinated Improvement 

Project (AICIP) on maize in 1957, and later in 1965 on 

wheat and rice by the Indian Council of Agricultural 

Research (ICAR). Creation of AICIPs paid dividends and 

country attained self sufficiency in food grains 

production. Only one year later in 1966, All India 

Coordinated Pulses Improvement Project (AICPIP) was 

established to develop high yielding varieties and 

matching production and protection technologies for 

enhancing production of pulse crops. As more than a 

dozen and half pulses are cultivated in our country, the 

concerted efforts could not be made due to shortage of 

manpower and funds for these crops. With the increasing 

demand of pulses and burden on foreign exchange, 

control price for consumers, etc. AICPIP was trifurcated 

by the ICAR in 1993 and three All India Coordinated 

Research Projects one each on chickpea; pigeonpea and 

MULLaRP (mungbean, urdbean, lentil, lathyrus, rajmash 

and pea) were established. Since, than a large number 

high yielding varieties possessing traits of economic 

importance, resistant to major diseases and pests, 

tolerance to drought and high temperature, suitable for 

machine harvesting etc. have been developed along with 

matching integrated crop management technologies 

under ambit of Indian Council of Agricultural Research 

(ICAR). When the positive policy was ensured and various 

promotional schemes were launched, country witnessed 

self sufficiency in case of pulses too which was mainly 

driven through indigenous technologies developed by 

our own scientists working with National Agricultural 

Research & Education System (NARES). The International 

Institutes like ICRISAT, ICARDA etc. also contributed 
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The change in productivity of total pulses (55.3%) over 

last 5 decades (Fig. 2) could be mainly due to increase 

productivity of chickpea (53.7%) and lentil (72.0%) 

whereas productivity of total foodgrains (Table 3) during

same duration was too high (127.6%) indicating that 

concerted efforts have to be made for improving 

productivity of pulses for sustainability and meet future 

demand. It is also important to note that there has been a 

shift of pulses cultivation from northern to central and 

southern India during last two decades and still 

production and average productivity has increased. The 

share of different pulses in production during 2021-

22has been presented (Figure 3) which indicates that 

chickpea is still contributing about 50% to the total pulse 

basket of the country. The regional shift was particularly 

more in case of chickpea which has lion share in area and 

production.

Government policies favouring pulses 

Policy makers could realize well that technologies are 

available for boosting pulses production if enabling policy 

support is ensured. Further, it has been demonstrated 

that huge potential exists for sustaining self sufficiency in 

indigenous production of pulses using technologies 

developed by Indian NARES. Government of India is 

playing proactive role and now declaring minimum 

support price well before commencement of the sowing 

season. There has been substantially increased minimum 

support price (Table 4) during last few years. The increase 

in MSP for various pulses ranging from Rs. 2000 to 3130 

per quintal which comes to minimum increase of 110% 

for pigeonpea to 149% for chickpea. The higher MSP 

encouraged farmers to use agri-input including irrigation 

which resulted in higher production of chickpea by 5.53 

It is important to note that the pulses production 

increased by 3.03 times during last 70 years (1950-51 to 

2021-22) whereas total food grains' production increased 

by more than 6.11 times during same duration which was 

due to lack of support of pulses (group of 17-18 crops) 

research. Once Government of India emphasized upon 

pulses research by making investments, during last 7 

years pulses production went up by 39.97% whereas in 

crops like maize (33.63%), rice (19.95%) and wheat 

(16.13%) could not show similar growth (Table 2) though 

all these major foodgrains remain in focus for researchers 

and policy makers.
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lakh tonnes during 2021-22 over 2010-11 and large part 

of the production gain came from increase in 

productivity. In other pulses also MSP resulted in higher 

production. The remunerative MSP is definitely playing 

major role in encouraging farmers to apply required 

inputs which resulted in increase in pulses production by 

51.8% (9.45 m t) during 2021-22 over 2010-11.

MSP for 2022-23 has been declare with substantial 

increase of Rs. 105 (chickpea: Rs. 5335) to Rs. 500 (lentil: 

Rs. 6000). The remunerative MSP announced for 

pigeonpea (Rs. 6600), urdbean (Rs. 6600) and pigeonpea 

(Rs. 6600) has encouraged farmers to ensure input use. 

We are sure that these efforts have certainly encouraged 

farmers and production of pulses will not only be 

maintained but also increased, mainly through increase 

in productivity.

Concluding remarks

Pulses will remain in focus due to their intrinsic 

characteristics that these crops can be grown under 

harsh environmental condition with minimum use of 

water, fix atmospheric nitrogen thereby improving 

fertility of the soils, and nutri-dense grains ensure better 

human health. The kind of investments have been made 

in recent past will certainly help not only in maintaining 

current levels of the production but will enhance further. 

Government and researchers have to work hand-in-hand 

for further boosting production of pulses as demand is 

going to increase because of increasing population and 

more and more people are moving towards vegetarian 

food elsewhere also. The further investments and robust 

research and development plans are needed for 

enhancing production of lentil, pigeonpea and urdbean.

References

1. https://agricoop.nic. in/sites/default/f i les/ 

Time%20Series%20%28English%29%20PDF.pdf.

41







India's initiative with the support of 72 nations, that 2023 

has been declared as the International Year of the 

Millets. This of course benefits India economically as it 

accounts for 20% of the world's production and is home 

to several varieties as listed above.

Let's take a look  at the positives of millets, these mini 

pearls offer many health benefits because of their 

richness of nutrients and functional compounds like 

fibres, slow- digesting carbohydrates, protein, calcium, 

iron, zinc, magnesium, B-complex vitamins and phyto-

chemicals. Besides helping to fight various kinds of 

fungal, bacterial and  viral infections, the millets being 

free of gluten, serve as a viable alternative to wheat for 

those who suffer from gluten sensitivity. Moreover, these 

are non-acid forming, easy to digest and non-allergic 

foods with a high content of antioxidants which help 

develop immunity against several health disorders. 

These are specially recommended for individuals prone 

to diabetes, heart diseases and cancer.

Millets score over rice and wheat in terms of minerals, 

vitamins and dietary fibre content as well as its amino 

acid profile. Polished/ white rice for instance, contains 

only 2-4 mg/kg iron and 15-16 mg/kg zinc. Wheat has 

more of both – iron (37-39 mg/kg) and zinc (40-42 

mg/kg)- but its protein quality is poorer than even that of 

rice. Upto 80% of wheats average 13% protein content 

comprises glutens, known to trigger gastrointestinal and 

autoimmune disorders in many people.

Bajra (pearl millet), on the other hand, has iron,zinc and 

protein levels comparable to that of wheat, but it's 

gluten-free and has more fibre. The rotis from bajra 

makes one feel fuller for longer, as they take more time to 

Millets had earlier been reduced to “Orphan Crops” over 

the years, planted largely in marginal areas prone to 

moisture stress. Between 2003-04 and 2021-22, India's 

millet output has actually fallen from 21.32 million 

tonnes (mt) to 15.92 mt. Almost 98% of it is just three 

cereals – bajra (down from 12.11 mt to 9.62 mt), jowar 

(6.68 mt to 4.23 mt) and ragi (1.97 mt to 1.70 mt)- with 

small millets accounting for the rest (0.56 mt to 0.37 mt).

However Millets, the staple grains of the past, are now 

witnessing a reemergence as nutri- cereals or smart 

foods today, thanks to their therapeutic  traits and 

nutritional superiority compared to rice, wheat and corn. 

These small-seeded cereals, included in the category of 

coarse grains, are loaded with valuable nutrients that are 

vital to fight the lifestyle diseases of today. Besides, these 

are easy to grow and hardy crops with low requirement of 

water and other inputs and high resilience against pests, 

diseases and climate change- induced stresses. These 

are, therefore, ideally suited for cultivation by the 

resource- constrained small land- holders in arid, semi-

arid and drought-prone areas. 

As a matter of awareness the major millets grown  in 

India are sorghum (jowar), pearl millet (bajra) and finger 

millet (ragi). These together account for about 80 percent 

of the total production of coarse grains. The other millets 

are foxtail millet (kangni), little millet (kuthi), barnyard 

millet (sanwa), browntop millet (chhoti kangni), proso 

millet (barri) and kodo millet (kodra). There are also some 

pseudo millets like buckwheat (kuttu) and amaranth 

(chulai or ramdana).

India has gone all out to promote the production and 

consumption of millets across the world and it was at 

Millets “SHREE ANNA” – A  Path To Sustainibility
Sunil Sawla

Director
India Pulses and Grains Association
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wheat, sugarcane, or cotton. There have been hybrid 

varieties that give good yields , mature in 80 days, are 

resistant to certain fungal  diseases, have good protein , 

iron and zinc content but the limited government 

procurement at MSP ( minimum support price ) would 

make farmers hesitant to grow even  these high yielding 

and fortified varieties. The bright spark is that a lot of 

these high yielding varieties implanted with nutrient 

enriching genes have been released for commercial 

farming and made available to startups and farmer 

producer organizations.

Distribution of millets under PDS needs to gain 

momentum. The Agriculture Ministry has rightly 

declared that the time had come for the public 

distribution system to provide a more diverse food basket 

that includes millets to improve the nutritional status of 

school children and women of reproductive age.

The government declares a Minimum support price 

(MSP) for jowar,bajra and ragi only. For KMS 2022-23 the 

MSP for jowar hybrid was declared at Rs.2,970 per quintal 

and that for jowar maldandi at Rs.2,990 per quintal. The 

MSP for bajra and ragi were Rs.2,350 per quintal and Rs 

3,578 per quintal respectively.

Main producing states - Jowar is mainly grown in 

Maharashtra, Rajasthan, Tamil nadu, Andhra Pradesh, 

Uttar Pradesh, Telangana and Madhya Pradesh. In 2020-

21 the area under jowar stood at 4.24 million hectares 

while production was 4.78 million tonne, Maharashtra 

accounted  for the largest area (1.94 mn ha) and 

production (1.76 million tonnes) for jowar during 2020-

21 Bajra is mainly grown in Rajasthan, Uttar Pradesh, 

Haryana, Gujarat, Madhya Pradesh, Maharashtra and 

Karnataka. Of the total 7.75 mn ha under bajra in 2020-21 

the highest (4.32 mn ha) was in Rajasthan. The state also 

produced the most bajra in the country (4.53 million 

tonnes of the total 10.86 million tonnes) in 2020-21.

digest and do not raise blood sugar level too fast.

Nutritional benefits apart, millets are hardy and drought-

resistant crops which can grow in temperatures as high as 

46 deg  centigrade. This has to do with their short 

duration (70-100 days, against 115-150 days for rice and 

wheat) and lower water requirements.

Let us understand why millets have so far taken a 

backseat as far as consumption goes. Earlier millets 

constituted a major part of the daily diet of people, 

especially in the rural areas, till the advent of the green 

revolution and the launch of the public distribution 

system that supplied highly subsidised rice and wheat to 

replace them. The changes in the lifestyle and food habits 

also made people prefer “finer” (albeit less nutritious) 

grains like rice and wheat to the “primitive” but relatively 

wholesome coarse cereals. As a result, the share of 

millets in the overall food basket has dwindled from 

about 20 per cent in the pre-green revolution period to 

merely five to six percent now.

Even for those who aspire to eat more wholesome and 

nutritious grains among those who are better off, rolling 

rotis is easier with wheat than millet flour. This is because 

the gluten proteins, for all their drawbacks, make the 

wheat dough more cohesive and elastic. The resultant 

breads come out light and fluffy, which isn't the case with 

bajra or jowar.

The gradual erosion of demand and absence of market 

support from the government, too, contributed to a 

gradual decline in the cultivation of millets. The area 

under these coarse cereals is estimated to have shrunk to 

less than half of what it was prior to the green revolution.

For farmers, low per-hectare yields- the national average 

is roughly 1 ton for jowar, 1.5 tonnes for bajra and 1.7 

tonnes for ragi, as against 3.5 tonnes for wheat and 4 

tonnes for paddy- are a disincentive. With access to 

assured irrigation, they would tend to switch to rice, 

45



be introduced  along with increased R&D for improved 

varieties of millets to tap the overseas markets.

Millets have been accorded a prominent position in this 

year's budget. The government's dedication to spreading 

the use of millets was made clear in the Union Budget 

2023 when Finance Minister Nirmala Sitharaman 

declared funding for turning the millet institution in 

Hyderabad into a centre of excellence.

 India's proposal for G20 to set up an International Millet 

Initiative for Research and Awareness is a push in the 

right direction  to attain sustainability in an increasingly  

warming planet. IPGA  on its part will endeavor to   

support the government in its efforts to raise the profile 

of Millets so that this International Year of Millets is truly 

a year for these 'nutri cereals'. 

The last available household consumption survey 

provides an interesting insight into consumption 

patterns of millets . In rural areas, of the 11.231 kg of 

cereals consumed by a person in a month in 2011-12, 

6.125kg was rice and 4.439 kg was wheat. Very little 

millets were consumed ie.201 grams jowar, 246 g bajra, 

75g ragi and 4 g of small millets. More than 95% of rural 

households reported consumption of rice and more than 

59% wheat; only 8..5%, 6.6% and 5.3% reported 

consumption of jowar, bajra and ragi respectively. 

In urban areas, monthly per capita consumption of 

cereals (9.322 kg) was lower than in rural areas. The 

monthly per capital consumption of jowar, bajra, ragi and 

small millets were recorded at just 139g, 91g, 60g and 1g.  

The consumption of millets was reported mainly from 

Gujarat (jowar and bajra), Karnataka (jowar and ragi), 

Maharashtra (jowar and bajra), Rajasthan (bajra), and 

Uttarakhand (ragi).

So what are the solutions we are looking at to create 

awareness , which goes beyond the millets lunch held  in 

parliament where the delicacies prepared  millet khichdi, 

ragi dosa, ragi roti, jowar roti, haldi sabji, bajra, and 

churma.  Desserts included bajra kheer and bajra cake.

Demand has to be created from the huge potential which 

lies in the crores of children enrolled in pre primary to 

secondary level schools who can be served hot meals 

daily as well as the lakhs of anganwadi care centres which 

provide supplementary nutrition to children and 

pregnant lactating mothers .  Such Government schemes 

can be made more millet focused. Besides midday meals , 

to make millets more attractive and interesting to 

consume, these can be served in the form of laddus, 

nutrition bars and healthier versions of snacks such as 

maggi , kurkure etc.

Export potential has to be tapped as till date only 1 % of 

the harvested millets were exported . Standards need to 

46

Millets are now

Þeer DeVe







are Policy Makers, Entrepreneurs, Corporate 

Professionals, Technologists, Scientists, Innovators, or 

Farmers, we need to look for ways to minimize risks 

associated with pulses farming, increase productivity at 

the farm level, reduce food loss and ensure fairness in 

agriculture trade while ensuring minimal impact on the 

nature.

The key to changing the situation is to make pulses 

cultivation more efficient and remunerative for 

farmers. A three-prong strategy of better crop variety 

by use of advanced genetic technologies like 

CRISPR/Cas9, application of biologicals, and last but not 

least digital interventions.

Recognizing the importance of pulses in human nutrition 

and sustainable agricultural production, significant 

efforts are currently being made to accelerate genetic 

gain related to yield, stress resilience, and nutritional 

quality of legumes in general and pulses in particular. 

Recent gains in genomic resources for multiple pulses 

crops have laid a solid foundation for the application of 

transformative breeding technologies such as genomic 

selection and genome editing for crop improvement in 

pulses cultivation. 

CRISPR/Cas9-based gene editing technology has opened 

up opportunities to harness genetics for targeted 

improvement of traits in legume crops. Gene-editing 

methods have been successfully established for soybean, 

cowpea, chickpea, and model legumes such as Medicago 

truncatula and Lotus japonicus. Gene-editing 

technologies, such as CRISPR (Clustered Regularly 

Interspaced Short Palindromic Repeats), allow scientists 

to go deep into a genetic sequence and precisely alter its 

traits without the possible unwanted effects as seen in 

Genetics for better Pulses Production

The global population is growing, disposable income is 

rising, consumption habits are changing, climate change 

is becoming more real, and natural resources are 

becoming scarce. All this means is we need more food to 

be cultivated within limited land, and natural and human 

resources. While this is true for all crops it is more 

immediate for pulses.

Pulses are important in agriculture not only for their 

nutritive value as a major source of protein but also are 

vital in making agriculture sustainable. On the 

sustainability front, pulses need less water, are less input-

intensive, and also fix atmospheric nitrogen (N). Globally, 

the area under pulses has increased from 64.14 Mha in 

1970 to 93.54 Mha in 2019, and correspondingly, the 

production also increased from 42.1 Mt to 92.13 Mt. The 

productivity of pulses during the same period has 

increased from 664 kg/ha to 994 kg/ha. The average grain 

yield of pulses is only about one-fourth the average yield 

of cereals which is approximately 3946 kg/ha. Further, 

with consistently increasing demand due to a shift 

towards more sustainable plant-based protein, we need 

to ensure higher productivity.

Given this immediate need for more pulses production 

per drop of water, per acre of land, per dollar spent on the 

farm, and per farmer employed, farmers are under a lot 

of pressure to be more productive. The structure of the 

agriculture and food sector is such that it puts an 

immense risk at the doorstep of the weakest link in the 

chain, the farmers.

Low productivity and visible distress in this sector impact 

each one of us as it will compromise our protein security 

and last but not least economic security due to high 

dependence on imports. 

It is high time each one of us irrespective of whether we 

Technology Innovations for a robust Global Pulses Trade
Deepak Pareek

Chief Growth Officer (Agro Division)
Suumaya Industries Limited
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insect pests, pathogens, and nematodes but also leads to 

carcinogenic and mutagenic effects in humans and 

animals as well. This has led to an increasing shift in the 

attention of the scientific and agrarian community 

towards eco-friendly and safer technologies for pest 

management in legumes. 

Sustainable protection demands the implementation of 

strategies that rely upon biological control agents (BCAs) 

and their formulations and novel application techniques 

aided by nanotechnology. Such formulations have been 

promoted to mitigate the pest problem and improve crop 

yield as it also reduces the cost of application of BCAs by 

making them more efficient through foliar application 

rather than delivery through roots. BCAs for agriculture 

applications are a promising solution due to their 

sensit iv ity,  specif ic ity,  biocompatibi l i ty,  and 

degradability. The applications of BCAs in agriculture 

have been practiced even before they were discovered 

and scientifically examined, examples of effective BCAs 

for pulses include but are not limited to Trichoderma 

spp., Pseudomonas spp., Bacillus spp., Agrobacterium 

rad iobacter,  nonpathogenic  Fusar ium spp. ,  

Coniothyrium spp. and Aspergillus niger, Bacillus 

thuringiensis, Metarhizium spp., Beauveria bassiana, and 

nuclear polyhedrosis virus (NPVs).

However, the bioactivity becomes the vulnerability 

before they are taken up by the plant cells, resulting in a 

significant loss of biomolecules, which is a key reason for 

less practical applications of BCAs in agriculture in past. 

Na n o tech n o lo gy  h a s  a d va n ced  a gr i cu l t u ra l  

biotechnology as well by providing better delivery 

mechanisms through Nanomaterials (NMs). NMs as 

carriers can essentially actualize the application of 

biomolecules/BCAs to increase their biological 

performance. Particularly, these nanocarrier-

biomolecule hybrids will be ideal for topical applications 

to enhance crop yield and quality in pulses. Eco-friendly 

N M s  sy nt h e s i ze d  u s i n g  p l a nt  s o u rc e s  a n d  

microorganisms are expected to revolutionize pulses 

cultivation by introducing nano-enabled smart sensors 

legacy genetically modified organisms (GMOs). 

Although gene-editing technology can bring enormous 

benefits to pulse (legume) breeding, regulatory hurdles 

are a cause for serious concern however India has taken a 

bold step by allowing "SDN1 and SDN2 genome-edited 

products free from exogenous introduced DNA to be 

exempted from biosafety assessment in pursuance of 

rule 20 of the Manufacture, Use, Import, Export, and 

Storage of Hazardous Microorganisms/Genetically 

engineered Organisms or Cells Rules 1989". There are 

three categories of gene editing through CRISPR/Cas9: 

SDN1, SDN2, and SDN3. SDN stands for Site-directed 

Nuclease and refers to the practice of cleaving DNA 

strands to effect the subsequent genome editing. The 

first two, which largely involve “striking off” or 

“overexpressing” certain traits in a genome without any 

insertion of alien gene material from outside, will be 

covered by the new changes. The third, which involves 

the insertion of alien genes, will be treated as GMO. This 

will allow those varieties which are local to the Indian 

agro climatic zone to be improved in their productivity, 

resilience, and resource efficacy.

The performance of pulses crops is severely influenced by 

several biotic and abiotic stresses, of which pests and 

pathogens remain crucial affecting plants at different 

growth stages. Also, major damage caused by pests of 

legumes is systemic. Production and productivity of 

legumes suffer an average of 31.9% to 69.6% loss in crop 

productivity due to insects, diseases, drought, weeds, 

and soil fertility. 

The management of these biotic and abiotic stresses in 

pulses through agrochemical often yields unsatisfactory 

outcomes and has reached a point of saturation. Besides 

being costly, the application of hazardous pesticides has 

detrimental effects on the environment, negatively 

impacting soil fertility and soil microfauna. Also, 

extended use of chemical pesticides not only often 

causes the development of resistance (to pesticides) in 

Biologicals to Enable Better Yields of Pulses
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and enabling new ways for governments to monitor and 

ensure compliance with standards and to provide faster 

and more efficient procedures that are essential, 

especially for perishable products.

Digital technological advances and transformation can 

support the goal of achieving more resilient, productive, 

and sustainable agriculture and food systems, that better 

meet consumer needs. Exciting digital technological 

innovations are driving transformative change. While 

many technologies are reshaping products and markets 

and are profoundly altering the agriculture sector, 

Artificial Intelligence (AI) and Machine Learning (ML) are 

a collection of technologies that can be used to solve 

problems autonomously and perform tasks to achieve 

defined objectives without explicit guidance from a 

human being hence are highly scalable. AI & ML 

platforms can vastly help farmers to make better 

decisions about the activities being done during the 

cultivation of legumes including contextual and 

sustainability-enhancing intercropping, cover crops, and 

other regenerative agriculture practices. Collected 

ground-level real-time data can be used with these 

technology algorithms to provide farmers with data 

insights about what to do when to do and how to do it in 

the form of recommendations. 

Deepak Pareek is a serial entrepreneur, investor, and 

ecosystem builder in agriculture technology domain He 

has 22 years of diverse experience working across 34 

countries on various projects. He is a well-decorated 

technocrat honored as Top 10 Agropreneur 2019 by 

Future Agro Challenge, Greece, and Technology Pioneer 

2018 by World Economic Forum, Switzerland and also 

advised various private, public, and multilateral 

organizations in the agriculture and technology domain.

About Author

for toxins, supplying micronutrients, balancing the plant 

hormones, stimulating plant growth, and minimizing the 

usage of toxic chemicals by replacing them which 

biological nanofertilizers and nanopesticides. Switching 

from unsustainable conventional formulations to 

sustainable next-generation agro-inputs has become 

important in all crops but a necessity in pulses. 

Digital technologies including the Internet, mobile 

technologies, sensors, remote sensing, drones, data 

analytics, artificial intelligence, and blockchain, are 

changing agriculture and the food system across the 

globe especially low-productivity crops like pulses. Digital 

transformation is impacting agriculture at different 

stages of the agri-food value chain for example farm 

machinery automation allows fine-tuning of inputs and 

reduces  demand for  manual  labor,  remote 

satellite/drone data, and sensors on the field improve the 

accuracy and reduce the cost of monitoring crop growth 

and quality of land or water while traceability 

technologies, blockchain and digital logistics services 

offer the potential to streamline food supply chains and 

create trust amongst the supply chain participants and 

consumers.

Digital transformation also helps governments fine-tune 

and improve the efficiency and effectiveness of existing 

policies and programs, and to design new policies which 

are more relevant and pragmatic. For instance, freely 

available and high-quality satellite imagery dramatically 

reduces the cost of monitoring many agricultural 

activities. This could allow governments to move towards 

more targeted policies which incentivize farmers based 

on observed outcomes. Further, digital technologies 

enable the automation of processes for agriculture and 

the development of expanded government services, 

such as extension and advisory services.

Finally, digital technologies can support trade in 

agriculture and food products, by creating market 

linkages between producers/suppliers and new markets, 

Digital Transformation of Pulses Value-chain
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SHENDGE BROTHERS LLP is well known in handling sector for past four decades, which 
was formerly known as Vilas Transport Company.

This company is founded by Late Shri Shivajirao ( Bapu ) Shendge in 1980 who has also 
served to the people of Maharashtra as a Cabinet Minister in 1990 to 19995.

The company is specialized in Handling of Bulk as well as bagged cargo import and 
Exports. Specialized in handling of pulses, fertilizers, Raw material, Sugar / Rice 
Exports.

The job undertaken are right from discharging from vessel to trucks and bagging / 
standardization, Mechanical stitching, Stacking and delivery the cargo on to Trucks 
and on Wagon Rakes.

The company has achieved highest performance of handling 9000 to 10000 MT. per 
day in Mumbai Port.

The company has done the unloading of 105 wagons of sugar Bags and Same trucks 
are unloaded in the shed in one day time, in MBPT. Also done unloading of 84 wagons 
everyday and the same trucks in the shed in MBPT for up to two months in 2021- 2022

The company is having about 1000 skilled labour force which facilitate fastest 
turnover cargo and ships at MBPT.

The company is associated with IPGA right from inception in 1986 till 2023. IPGA has 
awarded “Best performance award” in the Goa Conclave function of IPGA





6.21 lakh ha. These are the two main growing areas for 

lentils which account for 70% of total production. The 

sowing has entered its last phase. 

Weather:- 

The SW monsoon stayed around longer than usual and 

moisture conditions have been good in Central part of 

India which is one of the major growing area. This helped 

in timely seeding which usually starts just after Diwali 

festival every year. 

December has been bit warmer than usual but there isn't 

any meaningful concern at this time. January is important 

month to watch as crop will be in growing stage and 

favorable weather is needed for better yields. If mother 

nature supports than we will see new crop arrivals in 

Central India in mid-February.

Recent policy changes:- 

As the countdown to the 2024 Lok Sabha elections 

begins, Government is ensuring the policies delivery on 

right time, a move, responsive to the needs of the people 

and market. Hence came up with two recent policy 

changes regarding Lentils: - 

A) On 28th Dec 2022, DGFT has issued Tariff Rate Quota 

(TRQ) in line with the notification 66/2022-customs. This 

TRQ includes Australia origin Lentils for 150,000 mt 

quantity. TRQ imports can happen from 1st Jan to 31st 

Dec

To put it in simple words, Free trade agreement between 

India and Australia was implemented on Dec. 29, 2022. 

Impact of this notification is that quantity under TRQ 

Certificates will enjoy 50% of the applied rate of duty. 

B) Definitely Government of India is trying to come up 

with stable and timely policies and hence on 29th 

December 2022 , Zero AIDC on Lentils was extended up to 

31 March 2024 under Notification 49/2021-Cus dated 

13.10.2021 by Ntfn 65/29.12.2022. 

This timely move was taken positively by market 

Red Lentils .. Current Scenario

In our last article for IPGA magazine edition, 

https://ipga.co.in/ Vol VII / Issue 02 / October - December 

2022 we mentioned the following information

1) Red lentils production zones in India. 

2) Lentils 9% MSP hike this year in India

3) Production estimates for the year 2021-22 which 

stood at 1.28mmt .

4) Canadian production which is 42% higher than last 

year due to better yields

5) Wet weather conditions in Australia at harvest 

time delaying harvest.

Indian Seeding Scenario: -  

Farmers have covered 18.46 lakh ha. Area compared to 

17.45 lakh ha same time last year at the same time. 

Coverage remained at 6.86 lakh ha in Madhya Pradesh, 

up 12% this year. In Uttar Pradesh also, area is up by 1% at 

Red Lentils Current Scenario
Harsha Rai

Global Sales Head
Mayur Global Corporation
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North Indian market.

Australian Origin :- 

A third time bumper lentil crop was very much visible in 

the month of October but continuous rains in growing 

areas like Victoria did change the production numbers 

and quality to some extent. South Australia on the other 

side has come up with good yields and good quality 

lentils. With delayed harvest its surprising to see lentils 

harvesting in January month in Victoria. Few more weeks 

to have a closer and correct picture of actual production 

this year in Australia. But as per people on the ground it 

seems market will still see 1 million metric tons lentils 

crop this year from Australia. 

Currently Australian red lentils are selling for about 

US$660 per tonne C&F. Lot of Bulk vessel loading 

programs will be seen again this year as freight for bulk 

vessels is much cheaper than what it is for containers. 

This also indicates that market will see good volumes 

being exported out of Australia in the month of January 

and February 2023. Clearly a good competition to 

Canadian lentils and Australia will likely be the dominant 

player.

Australian lentils are in general sold as either nipper ( 

small type) or nugget as medium type lentils. From last 2 

years the new variety PBA Hallmark has taken a lot of 

acreage because of higher yields and a better ability to 

manage weeds, disease and soil types. 

Canadian Origin :- 

Statistics Canada released its final crop production 

estimates in November and Lentil production was revised 

476,330 mt, lower to 2.301 mmt, but still up 42.2%  

higher from last year. This includes both red and green 

lentils. The higher production was primarily driven by 

participants as it gave a good window for trade decisions 

considering logistics issues faced in last two years.

Govt procuring and stocks with Nafed :-

On Sept 1st ,2022, The Cabinet Committee on Economic 

Affairs, chaired by the Prime Minister Shri Narendra 

Modi, enhancement of ceiling on quantity of 

procurement under PSS from existing 25% to 40% in 

respect of Tur, Urad & Masur.

In Madhya Pradesh state the Government will start 

buying lentils from March 15th 2023. Grower registration 

is possible till 28th Feb 2023. 

Nafed has approx. 81000 mt stocks with them. In last 3 

months there has been various selling tenders from 

nafed for lentils.

Indian market current scenario:-

Lentils local market prices have softened in the past two 

months. After Diwali festival in October end this year, the 

wait for demand for processed pulses has taken too long 

and on the other side the continuous import arrivals and 

dropping export prices from Australia has made importer 

sell their cargo at all possible prices. because 

replacement is possible. Right now, lentils is trading 

sideways to weak. It's a hand to mouth buying by the 

manufacturers presently. 

Another factor adding to dropping prices is the new 

Indian Crop arrivals which is expected in February mid. 

Imported lentils trading now in the range of 5600-5800 

per quintal ( much below MSP ) at various ports in India in 

3rd week of January. Desi lentils trading at 5800-6000 ex 

mandi.

Recently, Trading Corporation of Bangladesh (TCB) 

imported the lentils from India. We need to see how 

much of that demands shifts to Indian market depending 

upon discussion between India and Bangladesh on trade 

settlements in rupee.

Interestingly, this year we saw continuous arrivals even in 

the month of November till January for desi lentils in 

mandis which clearly tells the market that either the 

grower or the stockiest were holding stocks and now 

selling. This was not the case last year. Because of this the 

demand for imported lentils couldn't pick up in these 

months as processors had desi lentils supply especially in 
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delays around the world and the return of overcapacity in 

container shipping. 

Lower bulk vessels freight is thus helping move good 

quantities of lentils from Canada and Australia. This year 

market would see major lentils volume arriving in India in 

bulk vessels.

Conclusion: - 

Higher MSP has resulted in increased seeded area and 

weather has been favorable so far in India resulting in 

higher production expectation. Canadian and Australian 

higher production clearly shows that world has a higher 

production than last year, or we can say markets will be 

well supplied.

What we need to watch is the pigeon peas and mung 

beans productions and prices this year in India. Less 

production for pigeon peas if seen then lentils will 

become substitute for same but to a certain extend. Next 

three months important to watch as we see Indian pigeon 

peas harvest going on and lentils to start next month.

With current import prices of cargo trading below MSP 

in India , market is waiting to see if government would 

take any action to safeguard the MSP.

With yet another western disturbance persisting over 

the western Himalayas, rainfall is a possibility. 

Hailstorm may also be expected. One really needs to 

keep a watch over coming days carefully to see as to how 

this weather will affect the crop. Will there be any crop 

damage or delay in harvest?

Thanks & Regards
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significantly higher yields. 

The farm price in Canada is still holding firm and everyone 

is waiting to see last leg of Australian harvest as to have 

clear picture of quantity and quality of the Crop this year. 

Another factor adding to this firmness is the short pigeon 

peas Crop anticipated in India this year due to lower 

acerage. Short crop could result in lentils as a substitute 

to an extend. 

Other buying countries current challenges:- 

Pakistan:- Recently Due to the shortage of dollars in the 

country around 6,000 containers of pulses have been 

stuck at ports while shipping companies have collected 

$48 million in detention charges from importers on these 

stranded containers. This of course will create supply 

issue in local market in Pakistan plus for exporters its like a 

market whose doors are closed. 

Bangladesh is one of the biggest buyers for Australian 

Nippers types lentils. Last year , they imported approx 

350,000 mt lentils from Australia. Economy of 

Bangladesh is also under pressure from various aspects, 

including the continuous increase in commodity prices, 

energy crisis, dollar crisis in banks, declining reserves and 

collapse in export earnings. 

Sri Lanka is one market which is facing its worst economic 

crisis in modern history. Sri Lanka ran out of foreign 

reserves.

Logistics: -

The pandemic has been marked by severe supply 

disruption and congestion in container shipping, but this 

is now changing. The later half of 2022 saw an extremely 

sharp drop in spot container freight rates. According to 

few experts, among the other key trends to watch, are 

the easing of port congestion and associated operational 
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don’t utilize vast amounts of land and water. Pulses are 
also nitrogen-fixing plants and efficiently work to convert 
nitrogen from the atmosphere into compounds that 
create rich, healthy soils, and typically require minimal or 
no additional fertilizer to grow. They have also been 
shown to help conserve water in the soil, thereby 
reducing irrigation requirements for future crops, making 
them well-suited to water-stressed regions. When used 
in crop rotation systems, pulses also support the growth 
of a more biodiverse and resilient food supply.

Unlocking the power of pulses through smart protein: 
The global landscape

Globally, there has been a push to diversify the base 
ingredients for plant-based meat, eggs, and dairy. For 
years, soy has been the dominant raw material in smart 
protein products. But now, with the sector maturing - 
industry, academia, and governments around the world 
are investing in R&D to explore how superior ingredients 
can be leveraged for smart protein production. 
Predictably, pulses are among the frontrunners of this 
diversification and could be key to solving ingredient 
bottlenecks that this industry might face in the future.

In fact, estimates already show that in order to keep up 
with the demand for plant-based protein (the industry is 
estimated to grow to USD 240 billion by 2030, as per 
Credit Suisse), the plant-based supply chain will need to 
scale rapidly. Based on publicly available forecasts of 
p lant -based  meat  demand and  product ion  
requirements, 

 that to capture six percent of the global meat 
and seafood market by 2030, 25 million metric tons 
(MMT) of plant-based meat will need to be produced 
annually. In this scenario, the plant-based supply chain 
will require anywhere between a 3x to 10x increase in 
ingredient supplies.

Recognizing this, several countries have sprung into 
action to ensure that they become leaders in fulfilling this 
global demand for superior plant-based ingredients, 
particularly pulses:

a report by the Good Food Institute 
predicts

In India you would be remiss to find a household pantry 
without different varieties of pulses in it -experimented 
with and combined in unique and creative ways to give us 
everything from tasty snacks to wholesome meals, and 
even desserts! This humble indigenous crop plays an 
important role in sustainable food production systems 
and provides nutritional security to our country of 1.4 
billion. But that’s not all, it holds immense promise for 
optimizing both crop and diet diversification that can be 
unlocked through a National Mission for Smart Protein.

Smart proteins are foods that can reliably and predictably 
substitute animal-derived meat, eggs, anddairy, as they 
perfectly replicate the sensory and cultural experience 
that these foods offer consumers. Put simply, these foods 
look, cook, smell, and sizzle like conventional meat, but 
are entirely made fromplants, microorganisms, or 
through cell culture.

Plant-based foods are a key pillar of smart protein and 
use plant-derived ingredients like pulses, peas, rice, soya, 
millets, lupins, and other crops to mimic the taste, 
texture, and nutritional profile of conventionally 
produced animal protein. These foods are created by 
extracting protein derivatives from crops which are used 
as the raw materials for different kinds of plant-based 
products, depending on their inherent functional 
properties. These ‘next generation’ foods go far beyond 
the soya nuggets and mock meats that have existed for 
millennia, and are aimed at providing both consumers 
and producers with a sustainable, nutritious, and 
delicious alternative to animal-derived foods.

While there are a number of raw materials being 
explored and experimented with to build these next-gen 
plant-based meat, eggs, and dairy foods, pulses in 
particular are perhaps the most uniquely placed crops to 
be optimized for this purpose.

Not only are peas, beans, and other pulses high in 
protein, making them the perfect candidates for 
developing new protein-rich plant-based foods, but 
pulses are also associated with lower environmental 
impact. Their greenhouse gas emissions are low and they 

Establishing India as a manufacturing and sourcing hub of pulses through Smart Protein
Husain Kurawadwala

Research Associate
The Good Food Institute India 
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and potential of fava beans, lentils, and 
chickpeas.

• Leaning into pulses as a smart protein source 
could produce a much-needed economic boost 
for developing Asian countries that have not 
previously played a large role in the plant-based 
meat sector. To address this, the 

 i l lustrates  the  many lucrat ive  
opportunities for Asian nations - Thailand, 
Myanmar, Singapore, Malaysia, China, and 
Indonesia - to supply raw materials like pulses for 
plant-based meat production.

• In Australia,  is leading the 
establishment of a Pulse Protein Cooperative 
Research Centre (CRC) with a consortium of 34 
industry partners, 11 universities, and various 
State Governments.  The CRC directed 
collaborative investment ($46 million AUD to 
start) into four research and innovation programs 
that will develop a value-added pulse protein 
market to meet the growing needs of farmers, 
processors, manufacturers, and consumers.

• As the largest producer and consumer of beans in 
the world, Brazil is a prime location to advance 
innovation and investment with pulses for smart 
proteins. The 

 (IBRAFE) aims to access, centralize, 
stimulate, and disseminate science and 
technology that benefits beans. More specifically, 
Dr. Caroline Mellinger Silva, a Good Food Institute 
grantee and researcher at 

 (EMBRAPA), is 
conducting research to develop protein 
concentrates and isolates from beans to be used 
in plant-based meat.

Similar collaborations between industry, academia, and 
government are required in India to ensure that we are 
not left behind in the global space race to build the future 
of food, and to ensure that we can utilize our strengths to 
become a manufacturing and sourcing hub for plant 
protein.

Protein diversification can have a positive impact on a 
multitude of issues in India

India is the top producer, consumer, and importer of 

Good Food 
Institute Asia Pacific’s ‘Asian Cropportunities’ 
report

Sydney University

Brazilian Institute of Beans and 
Pulses

The Brazilian 
Agricultural Research Corporation

• In Canada, the innovation cluster 
 has developed a  

for private industry, nonprofits, government, 
financial institutions, private capital, academic 
institutions, and public and private research 
institutions to guide activities that drive Canada 
towards its goal of growing the country’s plant-
based food, feed, and ingredient sector to $25 
billion by 2035. The ultimate goal is for Canada to 
provide 10 percent of the world’s plant-based 
ingredients and food products. The Canadian 
government has already announced financing to 
the tune of almost $100 million for Merit 
Functional Foods’ protein extraction facility, 
which will produce the world’s purest and highest 
quality pea and canola protein. Additionally, 
Protein Industries Canada invested 50 percent of 
a $ 7.9 million project to use Canadian-grown and 
processed ingredients for plant-based foods, with 
the other 50 percent coming from key industry 
players such as Merit Functional Foods, TWC 
Nutrition, Daiya Foods, and Grand River Foods.

• Israel is home to several startups bringing 
innovative thinking and novel technologies to the 
optimization of pulses for smart protein end 
products. The  has 
partnered with businesses, scientific institutions, 
and governmental organizations to promote 
groundbreaking research and innovation, and 
companies like  and  have 
developed highly functional chickpea protein 
concentrates and isolates respectively, for plant-
based food applications. Other companies such 
as  and  are focused on breeding 
new varieties of crops including pulses, 
recognizing that existing crops have not been 
optimized for protein-rich food applications thus 
far.

• To bring together the entire pulses value chain, 
the European  consortium aims to 
develop ingredients and food products that 
positively impact the economy, environment, 
biodiversity, nutrition, food security, and 
consumer trust and acceptance. With a mandate 
that focuses specifically on pulses, the 
consortium explores the suitability, profitability, 

‘Protein 
Industries Canada’ framework

Good Food Institute Israel

Innovopro ChicP

Equinom NRGene

Smart Protein
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However, when evaluating India’s crop landscape for 
utilization in next-gen plant-based food applications, 
producers must consider factors related to protein 
content and quality, nutrition claims, availability, and 
cost.

Considerations for different functional properties are 
made depending on the unique composition of protein 
types within each plant species. Protein types differ by 
size, shape, composition, bio function, and ultimately 
their behavior in food. Depending on the functionality, 
these ingredients can be leveraged to function similarly 
to animal-derived meat, eggs, or dairy products. This 
includes aspects such as binding water, forming a gel, and 
emulsifying - all of which influence the sensory 
experience of eating - whether that is biting into a piece 
of juicy meat, slicing open a perfectly formed egg yolk, or 
whipping a creamy yogurt.

The table below features a protein portfolio developed 
by the  that helps 
manufacturers compare plant protein sources on key 
attributes like nutrition, functionality, price, and 
sourcing. It includes profiles of major and emerging plant 
protein sources, combination and processing strategies, 
choice parameters, and consumer perceptions.

Indian ingredients manufacturers working with these 
crops also have the opportunity to plug into the global 
value chain and offer diversified inputs for plant-based 
foods. Currently, a small cohort of companies is working 
on robust R&D for different indigenous crops.

For example, startup  has developed a 
versatile, chickpea-based protein flour that is nutritive 
and functional and can be used to formulate plant-based 
dairy products or extruded snacks. Pune-based startup 

 has developed a wide portfolio of plant protein 
ingredients from different indigenous sources such as 
mung and chickpea that have been functionalized to act 

Good Food Institute India

Supplant Foods

Proeon

pulses in the world. And yet, the country is no stranger to 
malnutrition. Over the last few years, the Covid-19 crisis 
has only aggravated food insecurity and struggles with 
access to nutritious food. Research  that 
pandemic-induced disruptions in food supplies and 
consequently nutrition in low- and middle-income 
countries (LMICs) across the globe could result in an 
additional 9.3 million children suffering from wasting 
(low weight for height) and 2.6 million children suffering 
from stunting (low height for age). Both these problems 
are particularly severe in India - with 19.3 percent 
wasting and 35.5 percent stunting, the country is the 
largest contributor to the global burden of childhood 
stunting. As per the latest data on malnutrition from the 
National Family Health Survey 2019-20  India 
continues to perform poorly on a wide range of 
nutritional indicators and available data suggests that 
diets in India are heavily cereal-based, with inadequate 
consumption of high-protein, nutritious foods.

Simultaneously, our agricultural and food systems are 
already suffering from significant pressure on natural 
resources, putting a growing percentage of the 
population at risk of going hungry. India is slated to 
become the world’s most populous country this year, 
surpassing China, with 1.4 billion people, and agrowing 
population combined with factors such as demographic 
transitions will put additional pressure on agriculture and 
natural resources, necessitating the need for food 
systems that are resilient, environmentally sustainable, 
and secure.

Pulses and smart protein offer a viable solution to these 
challenges, if we get it right

India’s burgeoning smart protein sector has grown 
significantly over the last two years, even in the midst of a 
pandemic, with  in the space 
offering 400+ plant-based meat, egg, and dairy products 
across 19+ Indian cities. Additionally, there are 

 within the larger ecosystem, 
which are all a part of the broader B2B landscape for 
plant-based foods in India. Several startups are 
leveraging India’s rich biodiversity and agriculture, using 
millets, pulses, and other indigenous crops to develop 
sustainable and nutritious alternatives to meat, eggs, and 
dairy for India’s vast non-vegetarian population, which 
stands at 77 percent.

estimates

(NFHS-5),

60+ active companies

100+ 
supporting companies
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country to pursue research, education, 
incubation, and technology transfer for smart 
protein. This would advance Indian scientific 
research and directly benefit several waves of 
students, and result in the creation of a multitude 
of new roles, new skills, and new opportunities.

• Establishing Smart Protein Corridors between 
the ecosystem in India and international smart 
protein markets such as Singapore, Israel, and the 
Netherlands, for technology and knowledge 
transfer, business exchange, investment, and 
trade.

• Establishing Indigenous Agriculture Initiatives to 
create robust R&D and value chains for pulses and 
other crops to be viable raw materials. This would 
advance biodiversity and farmer welfare by 
building fast-growing end markets for agricultural 
produce.

In addition to this, the potential to benefit nutritional 
security, build economic inclusion, and benefit rural 
communities through smart protein can be evaluated 
further, by bringing together startups, technologists, 
corporate partners, agri value chain partners, farmers, 
and foundations. This could build proofs of concept for 
larger scale value chain development, with potential 
gains for millions of Indians facing challenges with 
nutritional and economic insecurity. In the same vein, as 
the industry develops and smart protein products 
continue to improve on taste, price, and importantly, 
health, government procurement of plant-based meat, 
eggs, or dairy could lead to inclusion in Mid-Day Meal 
programs.

These action points form the crux of what we at the Good 
Food Institute India are working towards - a National 
Mission for Smart Protein that works across business, 
science, and policy to build the country’s smart protein 
sector. India has an abundance of crops and raw 
materials, a world-class talent pool, and manufacturing 
expertise in industries such as biopharma. Our goal is to 
tie these threads together to establish India as a global 
supplier as well as a primary consumer of smart protein. 
Not only does this sunrise sector have the potential to 
benefit public and planetary health, but it can also be a 
key component of India’s new green economy.

as raw materials for plant-based meat, egg, and dairy 
products, and are exploring how they can serve global 
markets. Another startup,  has 
developed black-eyed pea and mung protein 
concentrates for plant-based meat and egg and dairy 
applications, respectively. The potential to engage in 
work like this is vast and remains largely untapped. For 
India to become a leader in manufacturing and a sourcing 
hub for pulses, multi-stakeholder partnerships across 
industry, academia, and government are necessary.

Smart protein could be worth more than USD 4 billion by 
2030, with the right intervention

Strengthening India’s smart protein ecosystem, 
especially with a focus on pulse protein research and the 
exploration of novel food technologies, is an important 
opportunity to contribute to improving protein 
accessibility and nutritional security around the world. In 
turn, this ecosystem has the potential to capture a 
significant share of the global supply chain, contributing 
directly to environmental, social, and economic progress.

To understand the market potential of this sector over the 
next decade, the  with Deloitte 
India conducted research to 

 According to this 
modeling, the smart protein sector could create nearly 4 
lakh jobs by 2030, with a domestic market size of close to 
INR 18,963 crore (USD 2.4 billion) and a further export 
opportunity of over INR 14,000 crore (USD 1.4 billion).

To actualize this growth, and establish India as a sourcing 
and manufacturing hub for smart protein, a multi-
pronged action plan is necessary:

• Establishing Smart Protein Manufacturing Hubs 
in plant protein (with value addition for pulses, 
soya, millets, and other crops), bringing together 
stakeholders across the value chain including 
researchers, engineering partners, investors, 
startup companies, and international distributors 
and corporations for offtake of value-added plant 
protein products. This would directly benefit 
incomes for lakhs of farmers producing these crop 
inputs and result in the creation of thousands of 
skilled jobs and value addition for existing 
industries.

• Establishing Smart Protein Innovation Hubs 
(Centres of Excellence) in universities across the 

Devigere Biosolutions

Good Food Institute India
map the economic impact 

that smart protein could have for India.
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maize in terms of area (3.84 Mn. ha) and production (4.31 

Mn. MT). Bajra 7.05 m ha) is contributing more than 50 

per cent of the country's area under millets with nearly 

equal percentage of production. It is interesting to note 

that, India is the topmost producer of Barnyard (99.9%), 

Finger (53.3%), Kodo (100%), Little millet (100%) and 

pearl millet (44.5%), producing about 12.46 million 

metric tonnes from an area of 8.87 million ha.  Among the 

different states in India, Rajasthan has the highest area 

under millets cultivation (29.05%) followed by 

Maharashtra (20.67%), Karnataka (13.46%), Uttar 

Pradesh (8.06%), Madhya Pradesh (6.11%), Gujarat 

(3.94%) and Tamil Nadu (3.74%). The states of Gujarat 

and Madhya Pradesh have increased their area under 

millets over the recent years. However, the highest yields 

were recorded in Andhra Pradesh (2626.58 kg/ha), Tamil 

Nadu (2153.22kg/ha), Haryana (1906.78 kg/ha), Gujarat 

(1762.05 kg/ha) and Madhya Pradesh (1729.70 kg/ha). 

The states like Gujarat and Andhra Pradesh have shown 

better productivity levels as compared to their 

counterparts.

Trends in Millet cultivation

Sorghum is the major millet grown globally constituting 

65% of total millets. During 2010–2020, the Sorghum 

area is near stable between 42.16 million hectares to 

40.98 million hectares while production between 60.18 

million metric tonnes to 58.70 million metric tonnes. 

During the same decade, the area under other millets 

showed a declining trend from 36 million hectares during 

2010 to 33.02 million hectares during 2020, while 

production decreased from 32.79 million metric tons in 

2010 to 30.46 million metric tonnes in 2020.

Millets are the traditional food crops that ensure food, 

nutrition, feed, fodder and fuel security of the planet, 

while the income security for the marginal farmers of the 

dry land regions. Millets are the food crops adapted to 

dryland agro ecologies of the arid and semi-arid tropics. 

In India, millets are produced in most of the states in 

regions characterized by low to moderate precipitation 

(200-800 mm rainfall). Major millet crops include Jowar 

or sorghum (Sorghum bicolor), bajra or pearl millet 

(Pennisetum typhoides), mandua/ragi or finger millet 

(Eleusine coracana), and small millets comprising of - 

kangni or foxtail millet (Setaria italica), kutki or sama or 

little millet (Panicum miliare), kodo millet (Paspalum 

scrobiculatum), jhangora or sawan or barnyard millet 

(Echinochloa frumentacea), cheena or proso millet 

(Panicum miliaceum), and korale or brown top millet 

(Brachiaria ramosum). Other minor millets grown 

elsewhere are Teff (Eragrostis tef (Zucc.) Trotter) and 

Fonio (Digitaria exilis Staph and Digitaria iburua) and 

Job's tears (Coix lachryma-jobi). Millets provide food and 

fodder security to the dry land agricultural communities. 

Millets' scenario in India

India is the largest producer of millets in the world with 

about 20 per cent of global share in production (2022) 

which is largely cultivated in 21 States in the country. 

There is a major impetus in Rajasthan, Maharashtra, 

Karnataka, Andhra Pradesh, Tamil Nadu, Kerala, 

Telangana, Uttarakhand, Jharkhand, Madhya Pradesh, 

Haryana, and Gujarat. In India, millets are cultivated in an 

area of 12.45 million hectares, producing 15.53 million 

tonnes with a yield of 1247 kg/ha. Sorghum is the fourth 

most important food grain in India after rice, wheat, and 

Landscape of Millets in India: Production, Emerging Technologies, 
and Nutrition through Millets
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increase in expenditure. Besides, increased income is 

accompanied by increased consumption of wheat and 

rice, as products made from these fine cereals are easy to 

prepare and have better keeping quality. At the same 

time, people now tend to eat a greater variety of foods. 

Technological change could perhaps change the scenario 

for millets, improving its production and utilization.  

Processing also improves the food value in terms of 

increasing the variety of products and improving 

carbohydrate and protein digestibility.

Pre-processing of Millets

The harvesting process followed for millets is mostly 

carried in a traditional manner wherein a lot of 

refractions such as immature grains, chaffs, mud 

particles, stones, admixed gains as well as obnoxious 

material, dust, etc. will be mixed. For this, de-stoners, 

graders, and aspirator systems suitable for millets are 

available and millet processors are using them effectively. 

Traditionally, much of this process is done at farmers' 

level in the threshing floor itself.

Primary processing

The primary processing of millets is a vital step to convert 

the grain into edible form and thereby enhancing their 

quality and consumer acceptability. Among the millets, 

sorghum, pearl millet and finger millet grains are naked 

as almost all the glumes get detached from the grains 

during harvesting; however, a few traditional varieties do 

retain the glumes randomly with the seeds which can be 

detached by mild abrasion in cereal (emery) pearler. On 

the other hand, the processing of Little, Proso, Kodo, 

Barnyard, Browntop and Foxtail millets are complicated 

as they have non-edible husk that needs to be removed, 

followed by the de-branning to a desirable extent 

through primary processing. It was noticed that 

Barnyard, Little, Browntop and Kodo millets need 

multiple passages whereas Foxtail and Proso could be 

dehusked in a single phase. Small-scale millet milling 

machinery are developed especially in Japan and Hong 

Kong and is gaining popularity in the country. The current 

machinery is available in small capacities up to 2 

tonnes/hour which needs to be scaled up for bulk 

processing. Though the higher capacity machines are 

The trend in millet cultivation shows a better picture with 

millets making their roads with increased productivity. 

However, declining area under millets is of great concern 

which may be addressed through policy support like 

incentivizing millet cultivation, opening of processing 

industries in millet clusters etc which offers a dual 

advantage of creating demand alongside ensuring 

continuous supply.

Trends in consumption of millets

The demand for millets has dominantly been for the 

household consumption for decades, but it's gradually 

declining due to the lack of awareness about health 

benefits, and easy availability of fine cereals. As per the 

studies, the per capita consumption of millets in rural 

area has decreased from 3.2 kg during 1977 to 0.53 in 

2011 i.e., 83% drop, and in urban clusters it has decreased 

from 1.15 kg to 0.27 kg during the same period i.e., 77% 

drop. As per a recent study by ICAR-IIMR, less than 42% of 

the produce is available as marketable surplus and the 

remaining is dominantly consumed for household 

purpose, followed by feed and seed purposes. In 2022, 

millet consumption in India was estimated to be 17.75 

Mn MT12, growing at 1% decadal CAGR from 16.05 Mn 

MT in 2012. The consumption of sorghum in the overall 

basket of millets showed a decadal decline while 

consumption of other millets increased, reflecting 

growing awareness of the latter's health benefits. In 

2022, around 0.45 Mn MT of sorghum was utilised as feed 

while 4.00 Mn MT was utilised as FSI (Food, Seed and 

Industry).  Around 1.60 Mn MT of other millets were 

utilised as feed while 11.70 Mn MT were utilised as FSI. 

The per capita consumption of millets in India has 

dropped from 30.94 kg/annum in the year 1960 to 3.87 

kg/annum in 2022. Production has mostly remained 

static while the domestic population kept on increasing, 

thereby explaining the decline in per capita consumption 

shows the per capita consumption trend of millets in 

India.

Processing and value-added technologies in Millets

Processing of grains enhances the consumer 

acceptability and adds to its convenience. A decrease in 

millet consumption is found to be proportional to an 
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thermal processing, soaking, and fermentation minimize 

the nutritional loss and increase the physiological and 

chemical accessibility of micronutrients in the body and 

decrease the antinutrients like phytates. The efforts 

towards developing novel foods such as plant-based 

vegan protein, express foods, analogue rice, 

nutraceutical, and functional foods are taking place by 

premier institutes and startups. Other institutes such as 

CFTRI, NIFTEM, IIFPT, ICRISAT and SAU's followed suit in 

strengthening value addition in millets. The combined 

R&D efforts are further widened with private players 

such as Britannia, ITC, etc., for novel technologies and the 

startups who obtained technology licenses from ICAR-

IIMR, and other institutes have been promoting quality 

millet products.

Millet Value Added Technologies at a glance.

Nutritional Importance of Millets

Millet grains are rich sources of nutrients like 

carbohydrate, protein, dietary fibre, good-quality fat and 

have substantially higher amounts of minerals like 

calcium, potassium, magnesium, iron, manganese, zinc, 

and B complex vitamins, making them a preferable choice 

over the cereal grains. Low and erratic rainfall leaves 

available from MNC companies like the Buhler group, 

they are of high cost and not viable for micro, small and 

medium enterprises.

Associated Processing Technologies

Secondary Processing

It involves the conversion of the primary processed raw 

material into different Ready-to-Eat (RTE) and Ready-to-

Cook (RTC) millet products. Although the hulled and de-

branned millets are largely used for cooking and 

consumption like milled rice, they are pulverized into 

flour and suji to prepare into roti and other foods similar 

to rice/wheat flour and semolina. Through these 

technologies, millet products with enhanced taste, 

convenience and nutritional quality have become a 

possibility. Millet-based RTE foods – puffs, flakes, muesli, 

extruded snacks, cookies, murukus, etc., and RTC foods – 

vermicelli, pasta, millet semolina (medium, fine & 

coarse), instant mixes, etc., were developed, including 

millet-plus-milk-based beverages. During processing, 

some nutrient losses will also occur. To overcome this 

problem, fortified products (cookies, vermicelli, pasta, 

khichidi mix and bread) are also developed by adding 

natural nutrient-rich ingredients like garden cress (rich in 

iron), gingelly seed (rich in zinc), spinach (rich in iron), 

etc., to enhance the iron and zinc content and thus 

enhance the iron and zinc proportions in them. Various 

processing methods such as germination or malting, 
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It also contains appreciable amounts of dietary fibre 

and vitamins such as folic acid, vitamin B6, β- 

Carotene, and niacin (Table 2). The availability of 

high amounts of lecithin is useful for strengthening 

the nervous system. Therefore,  regular  

consumption of millets can help to overcome 

malnutrition.

3. Although Millets are rich in phytochemicals like 

tannins ,  phytostero ls ,  po lyphenols  and 

antioxidants, they do contain some anti-nutritional 

factors which can be reduced by certain processing 

treatments.

4. Millets have a wide capacity for adaptation because 

they can grow from coastal regions of Andhra 

Pradesh to moderately high altitudes of North-

eastern states and hilly regions of Uttarakhand. 

Millets can withstand variations in moisture, 

temperature and the type of soils ranging from 

heavy to sandy infertile lands.

5. A very beneficial character of millets besides being 

rich in nutrition is gluten Free. This gluten free 

character makes millets guilt free in the population 

with celiac disease and gluten Intolerance. A guilt 

free diet can be fulfilled with millets, for their rich 

nutritional profile and health benefits. Continuous 

or daily intake of high fibre millet diets, will help and 

support in soft and free bowel movements 

alongside aiding in weight loss.

Millets are termed as nutricereals by the Government of 

India in view of its good nutritional specialities such as a 

complex carbohydrate (good carbs), gluten free, high 

dietary fibre and rich in minerals. These are superior to 

rice and wheat in nutritional parameters such as dietary 

fibre, proteins, and minerals.

To control malnutrition in the country there is a need to 

consume adequate proportions of foods that contain 

protein, fat, fibre, minerals (iron, zinc, calcium etc) and 

vitamins (vitamin A, B, C, D, etc). ICMR- National Institute 

of Nutrition (NIN) has given the concept My Plate for the 

Day to promote health and prevent hidden hunger and 

diseases. We need to take daily diet with full plate 

many areas under unprecedented drought and dry spells. 

However, millets are hardy crops that can be grown 

despite dry spells & prolonged droughts which, in a way 

create a naturally organic millet cultivation. Changes in 

consumption pattern, conversion of irrigated area for 

wheat and rice cultivation, unavailability of millets, and 

poor dietary habits, all these resulted in decline of 

nutrients like protein, iron, iodine and vitamin A, in 

women and children leading to malnutrition. Among the 

food crops, millets occupy a relatively lower position in 

Indian agriculture, though they are important from the 

point of food security at the regional and household level. 

Based on the nutritional composition table compiled 

(Table 1) from the Indian Food Composition Table (IFCT), 

2017 released by ICMR- National Institute of Nutrition 

(NIN), and Nutritive Value of Indian foods written by 

Gopalan et al., 2004. The below nutritive values Millets 

are compared with the rice and wheat in table given 

below.

1. Calcium – Finger millet - ragi (364 mg)

2. Fat – Pearl millet (5.43 g) 

3. Protein – Proso millet (12.50 g)

4. Dietary fibre – Pearl millet (11.49 g)

5. Magnesium – Proso millet (153 mg)

6. Zinc – Barnyard millet (3 mg)

7. Iron – Pearl millet (6.42 mg), Barnyard millet (5 mg)

8. Folic acid – Kodo millet (39.49 µg), Sorghum

(39.42 µg)

Bearing this in mind, below given are points that highlight 

the importance of millets.

1. Most of the millets are non-acid forming, highly 

nutritious, and easily digestible foods. Due to low 

glycemic index (GI) being gluten-free, it helps in a 

slower release of glucose over a longer period thus 

reducing the risk of diabetes mellitus. Individuals 

suffering from celiac disease can easily incorporate 

various millets in their diets.

2. Millets are rich sources of minerals like calcium, 

iron, zinc, phosphorus, magnesium, and potassium. 
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In the present generation consuming fine cereals like 

wheat and rice in the polished forms alongside the value-

added products like polished rice, bread, cake, biscuits, 

pizza, burger made with refined wheat flour (Maida) has 

increased day by day in our diets consequently leading to 

loss of nutrients resulting in lack of intake of balanced 

diet. Hence there is a need to incorporate nutricereals in 

our plate to imbibe required nutrients for good health. 

Dietary diversification is the need of the hour to enhance 

the nutritional security with nutri-cereals to tackle 

malnutrition and lifestyle diseases.

Challenges in Millet sector 

Low inclination for crop production due to unavailability 

of suitable price to the farmer

• Lack of procurement despite the MSP being 

declared for the major millets.

• Lack of efficient, advanced and upscaled processing 

technologies for millets

• Market disconnects between producers,  

processors, and end users

• Lack of definition of grades and standards (in the 

market), resulting in lack of certification leading to 

problems in exports.

• Lack of knowledge of export/import policy in 

different countries regarding millets.

• A mismatch and demand for and supply of millet 

products making the millets more expensive.

Solutions and way forward

1. Enhancing Production and Productivity

• Expansion of millets cultivation through 

introducing in better endowed areas

• Productivity enhancement through new 

m et h o d s  s u c h  a s  Syste m  o f  M i l l e t  

Intensification

• Development of bio-fortified varieties with 

improved nutritional qualities (e.g Dhanshakti)

• Identification of robust cultivars and 

strengthening seed chain for those cultivars

containing fruits, vegetables, milk, cereals & nutricereals, 

pulses, egg, flesh foods, nuts & seeds, fats and oils in 

different proportions to get balanced diet for proper 

body functioning thus, preventing hidden hunger and 

improving our body immunity. Daily intake as per 'my 

plate for the day' shall ensure the individuals in the 

country to overcome macro and micronutrient 

deficiencies often referred to as 'hidden hunger'. 

Nutricereals also form an important component of the 

'my plate for the day' and hence it may be popularized 

among the masses especially in the states where 

malnutrition is prevalent.

Nutritional composition of Millets in comparison with 

Rice and Wheat

Source: 

1. Indian Food Composition Table 2017 – National 

Institute of Nutrition, 

2. Nutritive value of Indian foods, 2004 - National 

Institute of Nutrition

My Plate for the Day
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the lines of milk and egg for the larger reach.

• T r a i n i n g ,  C a p a c i t y  b u i l d i n g  f o r  

entrepreneurship development and linking 

them with government/captive markets, niche 

markets, and export markets, for increasing the 

number of food processors and exports within 

the country

• Inclusion of Millets under Integrated Child 

Development Services (ICDS) and Mid-Day 

Meal Scheme (MDM) could just be the way to 

nudge children towards millets as schools are 

not only a place where children form long 

lasting habits but they also act as a key 

influencer in shaping food preferences

4. Strengthening market linkages, enabling 

incubation support and start-up funding

• Building the linkages between the captive 

markets such as publicly funded programs and 

the start-ups/processors for resilient supply 

chain and robust demand creation.

• Strengthening backward and forward linkages 

through FPOs and start-ups for a seamless 

processing, value addition and marketing.

• Building a robust system for convergence of 

start-ups and the industry ecosystem where 

start- ups can process the products for big 

p r i v a t e  F M C G  p l a y e r  o n  c o n t r a c t  

manufacturing will result in inefficient use of 

capacity. The big players can concentrate on 

penetrating the nutrient-rich products into 

domestic and export markets.

• Identification and grouping the millet growers 

and linking with the export traders/processors 

will establish the sustainable supply chain for 

exports.

• Analyse the export competitiveness of millets 

and price volatil ity of domestic and 

international markets, segmenting the markets 

for building the product portfolio along with 

appropriate marketing and branding strategies 

•

addition through millet based FPOs and SHGs

• Declaring the MSP for small millets and devise 

policies for procurement of millets

2. Strengthening R&D on millets to adapt to the 

global needs and emerging consumer choices

• Developing low cost-efficient machinery for 

primary and secondary processing

• Standardization the degree of polishing in 

millets to contain the indiscriminate polishing 

resulting in loss of nutrition

• Developing novel value-added products with 

improved shelf life to compete the global 

markets and enhance the exports

• Breeding for improved cultivars with better 

shelf life, exploring the industrial uses of millets 

including the development of plant-based 

proteins, dairy and meat analogues for 

commercialization

• Designing and development of packaging 

standards and materials for improved shelf life 

and export markets.

• Exploring the opportunities for low-cost 

product development of products for 

mainstreaming millets in public funded 

programs.

3. Upscaling, commercialization, and mainstreaming 

millets in public funded programs

• Strengthening the Small and Medium 

Enterprises to push the millet products in local 

markets, and supply to government programs

• Encouraging the private industry and business 

giants for including the millets into their 

product portfolio through policy push and 

incentivization support

• Taking millets closer to people through various 

awareness creation programs through different 

media including promotion by Indian Railway, 

civil aviation, sports, anganwadi centres, etc. on 

Promotion of farmgate processing and value 
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across the country to suggest and recommend various 

measures in preparation for the international year of 

millets. The committees have submitted the 

recommendations of respective Task Force groups and 

the recommendations are under consideration by the 

ministry. Similarly, ICAR-IIMR has planned to organize the 

millet fairs and demonstrations through crop cafeterias 

by AICRP centres across the country. Additionally, ICAR-

IIMR is working State Millet Missions (Odisha, Karnataka, 

Tamil Nadu, Telangana, Chhattisgarh etc) to revive millets 

on farms and plates with simultaneous focus on 

Production, Processing, Consumption, Marketing, and 

Inclusion of Millets in Government schemes alongside 

incentivizing millet cultivation and mainstreaming in 

public funded programs. Train and capacity build SHGs 

and FPOs in millet processing and value addition through 

the AICRP centres and KVKs across the country is planned 

by ICAR-IIMR. 

The demand creation through social behaviour changes 

communication methods and product promotions can 

increase in consumption and crop diversification The 

country needs evidence-based research on how millet 

can benefit different categories people with validated 

health benefits. ICAR, SAUs and other research 

organizations including national and international 

institutions may engage in research and collate evidence 

to promote the millets and pass on the goodness of 

millets. The nutrition and health benefits of millets need 

to be known to each household. It would require 

harnessing available social capital potentials like 

Anganwadi Centres, local government bodies, self-help 

groups, cooperatives, and human capitals like Anganwadi 

workers etc. There is a need to create synergy between 

production, processing, consumption, promotion, and 

policy aspects for developing linkages would expand the 

millets reach to various communities and make it to reach 

the food plates of common man. International Year of 

Millets 2023 is a great opportunity for the world to bring 

back the glory of millets and pass on the goodness 

through a concerted effort of academia, industry and the 

government making millets – the superfoods for future.

to help start-ups upscale their businesses and 

foster the growth.

• Creating an exclusive D2C investment space for 

start-ups and investors to attract the D2C 

investors in look out for strong brand, unique 

value proposition led innovative start-ups. 

5. Millets for self-reliance and global outreach: 

Leveraging International Year of Millets 2023.

• Leveraging on the global platforms such as 

South-South Triangular Cooperation (SSTC) for 

awareness creation, knowledge sharing, 

capacity building, technological support, 

incubation, etc. for replicating the successful 

models of India towards strengthening the 

global value chain on millets

• Convergence of various departments such as 

NITI Aayog, APEDA, MHRD, MOFPI, MSME, etc., 

and other public institutions, premier 

institutions, private sector, NGO's, farmer 

groups, chefs, dieticians, doctors, nutritionists, 

start-ups, etc., would open the possibilities for 

tremendous awareness creation

• India accounts for 1/5th of global area and 

production with a pioneered efforts for 

development of millet value chain through 

diversified processing and value addition 

therefore international outreach to African 

countries through training on processing & 

value addition can strengthen India's position 

in the global trade.

• Bringing the millet specific export policies such 

as allocating the separate HS codes for all millet 

products, including them in different schemes 

to encourage wide range of millet products for 

the export markets.

Conclusion 

Government of India has formulated a plan/blueprint to 

initiate series of events for international year of millets 

2023. Further, six task forces were formed on various 

aspects of millets to obtain informed inputs from experts 
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hulls are rich in water-insoluble fibres and polyphenols, 

oligosaccharides, and cotyledons have higher soluble 

fibres and are slowly digestible and resistant starch.

Pulses are a rich source of many vitamins and minerals 

like iron, zinc, calcium, and magnesium. They can provide 

adequate minerals to fulfil the nutritional requirement. 

Phenolic compounds are in phenolic acids, tannins, and 

flavonoids. Pigmented pulses have more phenolic 

content as compared to light coloured varieties. The 

presence of phenolics and flavonoids in the grain varies 

with the colour of the grain. Polyphenols and flavonoids 

have anti-tumoral, anti-platelet, anti-inflammatory, and 

anti-allergic properties. They are highly useful for the 

prevention of lipid peroxidation and scavenging free 

oxygen radicals due to their high antioxidant activities 

that improve the stability of foods and protect living 

systems from oxidative damage. The antioxidant capacity 

is positively correlated with the phenolic content of 

pulses, which is higher in lentils, black beans, and red 

kidney beans. Ferulic acid is the most abundant phenolic 

compound then by p-coumaric acid and sinapic acid in 

common beans. The phenolic compounds are 

concentrated in the hull of the pulses. Milling of pulses 

into dhals led to the reduction in phenolic compounds.
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Introduction

Pulses play a crucial role as a source of nutrition for 

billions of people around the world. They are the second 

most consumed food crop in the world. Pulses belong to 

the Leguminosae family. They are an important food 

source of protein for vegan and vegetarian diets. 2016 is 

considered the International Year of Pulses by the Food 

and Agriculture Organization of the United Nations 

aiming to enhance public awareness of the nutritional 

benefits of pulses intending towards global food security 
[1]and nutrition (Mudryj et al., 2014) .

Nutritional profile

Pulses contain 21–25% protein and essential amino acids 

such as methionine, tryptophan, and cystine. Pulse 

proteins are categorised into two factors: albumin and 

globulin. Globulins have a protein content of 35–72% 

which has higher amounts of glutamine aspartic acid, 

arginine, and lysine. Albumins constitute only up to 

15–25% of the protein that has higher amounts of 

cystine, methionine, and lysine contents as compared to 

globulin. Globulins have highly packed rigid structures 

due to the disulphide bonds and hydrophobic 

interactions. Albumin is unique among the four major 

classes of protein in pulses, due to its solubility in water 

due to which they are capable of interacting with starch 

for water. Globulins from lentils and horse gram have 

better digestibility as compared to albumins due to the 

presence of lower cystine content and the number of 

disulphide bonds as compared to albumins. There is an 

increase in the protein digestibility of albumins and 

globulins in the presence of starch as the opening of 

compact protein structure on binding to the surface of 

starch granules and forming new bonds results in easier 

access to the proteolytic enzymes.

The carbohydrate content in pulses is 60–65%. Pulse 

starch consists of amylose and amylopectin. Pulse grains 

The Nutritional Aspect of Pulses
Dr. Prabodh Halde

Gargi Kubde
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Conclusion

Including pulses in the diet is not just a healthy way to 

meet dietary recommendations but also helps in 

reducing the risk of several chronic diseases. Pulses can 

also fix hefty quantities of nitrogen in the soil and boost 

fertility through agriculture. Pulses offer exceptional 

nutritional inputs to human diets, are economically 

affordable, use relatively little water compared to other 

protein sources, and reduce the need for industrial 

fertilizers making them sustainable in our food system.
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Apart from health benefits, pulses do have 

antinutritional factors such as phytate, enzyme inhibitors 

(trypsin inhibitors, chymotrypsin inhibitors, and α-

amylase inhibitors), polyphenolics (including tannins), 

lectins, and saponins cause low digestibility and reduces 

the bioavailability of nutrients. The effects of processing 

methods (soaking, dehulling, boiling, pressure cooking, 

germination, fermentation, etc.) decrease the anti-
[2]

nutritional factors (Singh, 2017) .

History

Pulses have been one of the most extensively used foods 

in the world for at least 10 000 years.

The word legume is derived from legere meaning “to 

gather” means the seed were collected by hand instead 

of being threshed from the plants like cereals.

Nature has a wide range of variations to sustain various 

environmental stresses which made a different variety of 

pulses grown in different parts of the world.  Moreover, 

with the rising consciousness toward vegan and 

vegetarian diets over non-vegetarian, pulses are likely to 

be more valued commodities in a civilized society.

The economic legumes used as the source of vegetarian 

protein in the human diet, have a long evolutionary 
[3]history (Varshney et al., 2013) .

Benefits

The antioxidant and anti-carcinogenic effects, of the 

pulses, may have significant anti-cancer effects. It also 

improves serum lipid profiles and positively affects 

several other cardiovascular disease risk factors, such as 

blood pressure, platelet activity, and inflammation. 

Pulses consumptions are recommended for reducing the 

risks of chronic diseases such as obesity, and coronary 

heart disease. They help in maintaining healthy blood 

glucose and insulin levels due to the higher 

retrogradation tendency of pulse starches making them 

resistant to the action of digestive enzymes thus reducing 

the glycaemic index useful for diabetic patients especially 

type-2 diabetes. Research is being done to examine the 

effect of pulse components on HIV and the consumption 

patterns of the aging population’s health.
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