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 Part - III : Technical Details 
 
820 Introduction and objectives : 

Maize was traditionally grown as a staple food meant primarily for domestic consumption. 
However, in recent years, significant changes have occurred as a result of the increasing 
commercial orientation of the agricultural economy.  The demand for maize has increased 
manifold for diversified end uses such as poultry and cattle feed, high quality industrial 
starch, and a wide array of pharmaceutical definitive such as dextrose, maltose, ethanol, 
maize oil, etc. Varieties of maize-based fast foods and snacks have also been launched in the 
domestic as well as international markets. Moreover, it is advertently articulated by 
CIMMYT also that between now and 2050, the demand for maize in the developing world 
will double, fueled by population growth and changing diets. This calls for focused 
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assessment of the current outlook of maize production and marketing in the region and 
huge investment in developing the entire value chain of maize. India is known for 
smallholders agriculture, which require different kinds of technologies, market 
infrastructure and support services. Market-oriented smallholders in more favourable 
production areas have took the challenge to supply markets. This is apparent while looking 
into Indian maize scenario, where technologies (hybrid seeds) have made a significant dent 
in the area and production expansion. The proposed study therefore would focus on 
assessing the regional maize production and consumption outlook and explore the 
potential areas for future investments in the sector to give requisite fillip to the sector. 
 
8201 Project Objectives : 

1) To examine the production performance of maize in major maize growing regions 
of the country; 
2) To identify the gaps in entire value chain of maize production and marketing in the 
region, and 

3) To examine the production and investment outlook of maize sector in India. 
 
8202 Background Information and Importance of the Project : 

Maize is the second most important cereal crop after rice in Asia. It is also the primary 
source of feed for the poultry and livestock industry as well as a source of raw material for 
the manufacturing sector, and is therefore an important source of livelihood and food 
security for many Asian farmers. The rapid adoption of high-yielding hybrid maize in Asia 
has led to significant yield increases in the favorable rain-fed and irrigated maize growing 
areas. The average yield of maize in Asia is about 4.8 t/ha (TE 2012) as compared to the 
world average of 5.2 t/ha (FAOStat, 2014). Though, it includes a wide range of varieties 
(hybrids, open pollinated varieties, traditional) and diverse ecological conditions. In recent 
years, the majority of farmers in favorable maize growing areas have switched to hybrid 
maize for its superior yield and profit despite the higher seed cost. Maize is a major source 
of income and a staple grain for many smallholders and the poor in the study countries of 
Bangladesh, China, India, Indonesia and Pakistan. These five Asian countries together 
produced about 255 Mt (million tonnes) of maize grain from about 48.6 Mha (million 
hectares) of land area in the year 2012. Thus, these countries constituted about 85 per cent 
of total maize area in Asia and around 27.5 per cent of total world maize area, while 
contributed more than 88 per cent to the total maize production in Asia and one-third of 
global maize production.Traditionally, maize has been grown in the region as a subsistence 
food crop. However, in recent years, the per capita consumption of maize as a food crop has 
declined, while its use as a feed crop for poultry and livestock has increased.  On the other 
hand, the overall trend in Asia has been that of declining farm size over time, as it 
decreased in China from 0.56 ha in 1980 to 0.4 ha in 1999 (Fan and Chan-Kang, 2003), from 
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5.3 ha in 1971 to 3.1 ha in 2000 in Pakistan and from 1.8 ha in 1980 to 1.16 ha in 2010 in 
India (ASG, 2012). In Pakistan, the number of small farms more than tripled between 1971 
and 2000. In India, farm holding with size of less than 2 ha (small & marginal) accounted 
for almost 85 per cent of total holdings in 2010 compared to about 62 percent in 1960 
(NCEUS, 2008; ASG, 2012).In the present study, an attempt has been made to assess the 
maize situation, outlook and investment opportunities to ensure food security in Asia.  
 
821 Project Technical Profile : 

8211 Technical Programme : 

 (Indicate briefly plan of procedure, techniques, instruments  and special materials, 
organisms, special environments, etc.) 

 
The study relies primarily on the secondary data compiled from various published sources 
and primary data using focus group discussion (FGD) meeting different stakeholders in all 
the five study countries. In Bangladesh, the information of time series data on area, 
production and yield of maize, financial profitability of maize production along with other 
competing crops, maize consumption, trade, research and development, and maize outlook 
by using different secondary sources collected from national research institutes, research 
publications, national statistics, FAOStat, and different journal articles on maize in the 
respective country.  

Analytical tools 
The compound annual growth rates (CAGR) have been calculated using semi-log functional 
model. The compound annual growth rate (CAGR) was estimated by fitting a semi-log trend 
equation of the following form: ln Y= a + bt where ‘Y’ defines the time series data of area, 
production or yield of maize, ‘t’ is the trend term and ‘a’ is the constant coefficient. The 
constants in the model were estimated using ordinary least squares method. The CAGR is 
given by CAGR= (antilog b – 1)*100. 
Cuddy-Della Valle Index has been used in recent years as a measure of instability in time 
series data (Singh and Byerlee, 1990). The simple coefficient of variation (CV) 
overestimates the level of instability in time series data characterized by long-term trends, 
whereas the Cuddy-Della Valle Index (CDI) corrects the coefficient of variation by 
coefficient of determination. The instability in area and yield of maize has been measured 
using CDI as; 
CDI = CV* (1-R2)0.5       … (1) 
where R2 is the coefficient of determination from time trend regression adjusted by the 
number of degrees of freedom. 
The forecast of maize area, production and yield was done for all the major maize growing 
division/states/provinces in each of the study countries on the basis of past experiences of 
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technological and policy changes implied in the previous observations. The future trend 
values of the area, production and yield of maize in major maize growing regions and 
nations were generated from different models like ARIMA model (Box et al. 1994) used in 
Bangladesh, Artificial Neural Networks model (Haykin, 1999; Zhang et al., 1998) used in 
India and a linear model used in Pakistan, depending upon the suitability of the observed 
data. These forecasts were subjected to statistical error test and were assumed that the 
past behavior would continue in the future, provided that major macro-environment 
remains constant. 
 
8212 Total Man-months Involvement of Component Project Workers : 

 Scientific:   8 man months per year 
 
822 Final Report on the Project : 
 Detailed report containing all relevant data with a summary  of results  
 (Not exceeding 2-5 pages) 
 
Production performance of maize in Asia 

The yield and production of maize grew remarkably in all the Asian nations under study 
viz. India, Pakistan, China, Indonesia and Bangladesh during the last decade. Poudel and 
Chen (2012) asserted that South Asia is a good example as it has achieved tremendous 
progress in maize production. The highest maize yield was observed in Bangladesh 
followed by China whereas India remained contended with lower yield (around 2.5 t/ha). It 
was also evident that the maize yield is almost double in Bangladesh, China and Indonesia 
as compared to that in India. Maize farming is mostly characterized as rainfed in the region, 
thus weather is the major driving force for better maize yield as well as production in these 
countries. China, having primarily (81%) spring and summer maize and has dominated the 
Asian maize sector. It is distantly followed by an array of seven other countries in terms of 
production: India, Indonesia, Nepal, Pakistan, Philippines, Thailand and Vietnam. These 
eight Asian countries altogether produce 98 per cent of Asia’s maize and 26 per cent of 
global maize. 

The maize area, production and yield in the countries under study have increased 
significantly in the past three decades (Table 1 and Figures 1a-1c). Thus, among all the 
Asian countries, China allocates the largest area for maize cultivation and also produces 
maximum maize grain. Interestingly, to meet the exponentially rising demand of maize 
grain for feed as well as fuel feedstock the maize area has increased by 140 per cent, the 
largest among all the countries, during last decade. During the same period, the largest 
jump in maize yield was observed in Pakistan followed by Bangladesh and Indonesia. 
Though, Bangladesh and China harvest about 6 t/ha which is higher than the world or Asia 



 
 

6 | P a g e   A s s e s s m e n t  o f  M a i z e  S i t u a t i o n … A s i a  
 

  

average. 
Table 1: Area, Production and Yield of Maize in Study Countries 

Country 
Area (Mha) Production (Mt) Yield (t/ha) 
TE 
1992 

TE 
2002 

TE 
2012 

TE 
1992 

TE 
2002 

TE 
2012 

TE 
1992 

TE 
2002 

TE 
2012 

Bangladesh negl. 0.02 0.2 negl. 0.1 1.3 1.0 3.6 6.0 
China 21.4 24.0 33.7 97.4 114.0 192.9 4.6 4.8 5.7 
India 5.9 6.6 8.6 9.0 12.1 21.5 1.5 1.8 2.5 
Indonesia 3.2 3.3 4.0 7.0 9.5 18.5 2.2 2.9 4.6 
Pakistan 0.9 0.9 1.0 1.2 1.7 3.8 1.4 1.8 3.9 
Asia 39.9 42.6 56.3 133.4 157.9 270.9 3.4 3.7 4.8 
World 133.9 137.4 170.9 503.1 604.3 870.1 3.8 4.4 5.1 
Source: FAOSTAT (http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E) 
Note: negl.= negligible (<5 thousand hectares area or <5 thousand tonnes production) 
 

Figure 1a. Trend in maize-area in the study countries and Asia 

 
Source: FAOSTAT (http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E) 
Note: Maize-area in Bangladesh and Pakistan are presented on secondary-axis. 
 

 

 

Figure 1b. Trend in the maize-production in the study countries and Asia 
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Source: FAOSTAT (http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E) 
Note: Maize-production in Bangladesh and Pakistan are presented on secondary-axis. 
 

Figure 1c. Trend in the maize-yield in the study countries and Asia 

 
Source: Author’s calculation 

Maize production in Bangladesh, China, India, Indonesia and Pakistan altogether 
contributed more than 87 per cent to the total maize production in Asia during TE 2002 to 
TE 2012. There is no much change in the production contributions of these five countries to 
the total production in Asia at different periods, except minor increases that accrued in 
Bangladesh and Indonesia during the past decade (Figure 2).  
Figure 2. Share of maize production of the countries in Asia in TE 2002 and TE 2012 
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Source: Author’s calculation 

The maize in Asia is cultivated mainly by the small and marginal farmers allocating a 
portion of the landholding to the crop. Moreover, the total area allocation to the crop is 
increasing by all types of farmer-households in the countries. Thus, average area under 
maize cultivation is increasing slowly in the study countries.Public sector role in hybrid 
maize seed supply is limited, but the aggressive participation of MNCs in seed supply is 
observed in Asian countries. The hybrid seed development mostly done by the private 
sector companies in these countries and there are some initiatives taken to distribute the 
seeds with the government’s help.Farm mechanization in maize farming is very less. China 
and Bangladesh are using some farm equipments in producing the maize. There are some 
government schemes in distribution of the fertilizers and pesticides and encouraging the 
extension programmes. Maize cultivation under irrigation is increasing, accordingly the 
facilities also provided by the governments by giving free electricity and timely distribution 
of water through channels. 
 
Maize development system 

There is a decline observed in public maize breeding research in Asia due to the private 
sector emerging as a major player in maize breeding research. Some governments 
introduced policy reforms designed to facilitate private sector participation in the maize 
seed industry (specially in India, Indonesia and Pakistan). These reforms have encouraged 
the growth of private national seed companies and seed supply chains.  
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The changing demand for maize in Asia has implications for approaches to improve the 
efficiency and effectiveness of maize value chains, not least so that smallholder farmers are able 
to benefit from the growing demand for maize products. Successful farmer access to these 
markets depends on how the value chains are structured, the relationship between chain actors, 
and the judicious mix of public and private provision of business development and extension 
services (Shiferaw et al. 2011). The rapidly changing demand for maize in Asia has opened new 
and untapped opportunities for agricultural transformation and income growth for poverty 
reduction in the region. This however requires an integrated approach that stimulates expansion 
in production to meet the growing demand while also diversifying market opportunities for 
resource poor farmers to access and benefit from emerging markets. Furthermore, a failure to 
appreciate diversification of maize production for multiple products and the lack of recognition 
of the transaction costs that farmers face in accessing inputs and high-value markets have 
important implications for crop improvement and policy if maize is to contribute more 
effectively to poverty reduction and farmers’ income growthunder the changing climate in Asia 
(Shiferaw et al. 2011). 

Figure 3. Supply chain of maize in Asia 

 

 
 

 

Maize trade in Asia 
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China has been a significant source of uncertainty in world maize trade, swinging from 
being the second-largest exporter in some years to occasionally importing significant 
quantities. It became a major maize importer in 2009/10, purchasing about 1.53 Mt (60 
million bushels) of U.S. maize in the October/September marketing year, and about 1.04 Mt 
(40.9 million bushels) the next year. In 2009/10 and 2010/11 China's maize imports were 
concentrated in the months of May through September. The maize import increased 
dramatically in 2011/12 to 5.35 Mt (210.5 million bushels) – with significant purchases in 
November through February for the first time. The United States has enjoyed a dominant 
share of China's maize imports over the past three years (US Grains Council, 2013). 
 
Table 2. Maize imports and exports in Asia and study countries 

Ye
ar 

Maize imports ('000 t) Maize exports ('000 t) 

Asia  
Bangl
adesh 

Chin
a 

Ind
ia 

Indon
esia 

Pakis
tan Asia 

Bangl
adesh 

Chi
na 

Indi
a 

Indon
esia 

Pakis
tan 

20
01 38859 0.00 36.1 4.0 

1035.
8 0.0 6822 0.0 

599
8 

109.
9 90.5 0.0 

20
02 40676 228.5 6.3 0.6 

1154.
1 0.0 

1199
0 0.0 

116
74 89.6 16.3 0.0 

20
03 43063 167.2 0.1 0.3 

1345.
5 39.8 

1693
6 0.0 

163
99 

206.
9 33.7 0.2 

20
04 40445 95.2 2.4 0.8 

1088.
9 5.3 4798 0.0 

231
8 

129
8.7 32.7 0.1 

20
05 41159 167.5 4.0 1.4 185.6 28.2 9403 0.0 

861
1 

433.
3 54.0 0.0 

20
06 42311 212.8 65.2 1.8 

1775.
3 6.7 4445 0.1 

307
0 

633.
9 28.1 0.5 

20
07 40852 194.2 35.2 5.1 702.0 8.2 7045 0.0 

491
6 

149
4.8 101.7 1.0 

20
08 39053 60.4 49.2 5.8 286.5 151.0 5493 10.5 253 

419
7.3 107.0 69.0 

20
09 39251 533.7 83.6 9.6 338.8 28.7 4616 0.4 130 

269
4.6 62.6 234.4 

20
10 50180 531.2 

157
2.4 

18.
5 

1527.
5 9.0 3947 0.0 127 

184
1.0 42.0 10.5 

20
11 45615 529.3 

175
2.8 

12.
3 

3207.
7 13.1 6529 0.0 136 

395
2.1 12.7 249.4 

20
12 51154 187.4 

520
6.8 2.4 

1693.
0 17.7 5434 1.4 257 

427
1.7 34.9 365.2 

Source: UNCOMTRADE data 
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Source: Author’s estimation 
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7.2. SWOT analysis of maize sector 

Bangladesh 

Strength  Weakness 
 High genetic diversity and manipulability in maize crop 

which helps development of different stress tolerant 
varieties 

 Land suitability and availability in different seasons for 
maize cultivation 

 Availability of maize based cropping patterns, intercropping 
and relay cropping practices  

 Improved production technology 
 Easy availability of inputs like seeds, fertilizers etc. 
 Productivity is one of the major strengths of maize in the 

country 
 Higher profitability 
 Private sector involvement in research and development 
 Employment generation 
 Availability of extension facilities 

 

 Lack of awareness among farmers regarding identification and usage of 
quality inputs and improved maize cultivation technology.  

 Poor quality of seed and high price 
 Lack of government intervention over maize seed imports and quality 

control  
 Adulteration in fertilizers 
 Lack of irrigation facilities/Higher price of irrigation 
 Lack of access to financial institutions  
 Lack of adoption of BARI varieties 
 Lack of HYVs and stress tolerant varieties 
 Infestation of diseases, pests and weeds and damage by wild birds and 

animals 
 Lack of drying and storage facilities 
 High transaction and transportation cost due lack of transportation 

infrastructure especially in Char land areas 
 Poor access to high price market and low price to produce 
 Lack of organized maize marketing system 
 Weak extension contact 
 Lack of cultivable land for small holders 
 Unrestricted import of maize from India 
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Opportunity Threat 
 Strong demand of maize from poultry feed industries and new 

establishment of starch plants 
 Expansion of areas under cultivation in the country 
 Development of biotic and abiotic stress tolerant and resistant 

varieties and quality protein maize varieties  
 Promoting maize-based cropping patterns and cropping systems 

including relay farming  
 Introduction of mechanized planter and bed planting system  
 Promoting contract farming system  
 Hybrid seed production programme by government sectors  
 Strengthening of extension system for dissemination of technical 

knowledge and best production practices about the maize cultivation  
 Improve post-harvest management practices and strengthening 

market infrastructure by providing facilities like drying and storage 
 Supply of inputs at subsidized rate 
 Establish linkage between extension agent and farmers 
 Investment in maize based industry 
 Ample opportunities to create value addition through promoting 

speciality corns (baby corn, sweet corn, popcorn, etc.) in case of 
assured markets.  

 Fall of ground water level 
 Cultivation of maize repeatedly in a same piece of land may 

deteriorate soil health and fertility 
 Heavy dependency on poultry and fish feed sector 
 Bird flu is one of the devastating diseases of farm poultry 

occurring frequently in Bangladesh 
 Climate variability and abiotic stresses like drought, erratic 

rainfall, heat waves etc. 
 High dependency on imports of hybrid seed 
 High competition with other crops 
 Adulterated seeds and fertilizers 
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China 

Strength Weakness 
 Growing population which ultimately results in increasing 

demand of livestock and aquaculture products  
 Vast geographical area and expansion of maize area for 

cultivation 
 GM maize technology availability in country 
 Strong research and development infrastructure 
 Developed mechanization and shared mechanization facilities 
 China's spending on agriculture focused on raising the general 

productivity of agriculture through irrigation and other 
infrastructure spending, general agricultural development, credit 
subsidies and access to land for agribusinesses 

 Labor-saving technology like mechanization, Single kernel 
planting etc. 

 Agricultural economy dominated by small-scale farmers in China 
 Low rate of variety replacement 
 Poor knowledge/use of appropriate agronomic methods and 

crop management practices 
 Poor quality and adulterated seeds as well as adulterated 

fertilizer and pesticides 
 Ineffective agricultural extension (lack of funds) 
 Lack of technology and information dissemination system 
 Lack of water-saving irrigation technology 
 Poor on-farm crop management 
 Lack of market information, unstable maize prices and limited 

marketing opportunities 

Opportunity Threat 
 Subsidizing Grain and input policy favouring farmers  
 Globalization is also occurring in marketing sector 
 Growing demand of maize for feed, food and industrial uses 
 Growing population  

 

 Rising demand for domestic and industrial water uses poses a 
serious constraint to irrigated agriculture (Wang et al., 2006). 

 Continuous surge in urbanization, the per capita maize 
consumption is on a declining trend due to the shift of 
consumers’ diet pattern 

 Increasing international maize prices, unstable maize prices as an 
issue of great concern 

 Climate variability and biotic and abiotic stresses (Abiotic 
stresses such as drought, frost, and hail pose different 
technological challenges 
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India 

Strength Weakness 
 With a vast land area and a range of climates and seasons, India is 

naturally suited to maize cultivation round the year 
 India’s large and growing middle income population provides a 

big human resource as well as consumption base for maize-
derived food-direct or indirect 

 Strategic location of the country in vicinity to major maize-
importing countries offering ample opportunity to increase 
export 

 Strong R&D set up in the public and private sectors with a large 
portfolio of developed hybrids/ improved varieties, germplasm 
and technologies 

 Reducing role of the government in input and output markets 
along with encouraging participation of private players in 
infrastructure and service delivery sectors 

 Three-fourths of maize grown under rainfed condition 
 Very weak seed supply chain of public sector 
 Low level of profitability from agriculture, per se 
 Lack of high performing varieties/hybrids suiting to local tastes 
 Low adoption of technologies-seeds, precision inputs application, 

farm-mechanization, post-harvest, storage, etc. 
 High transaction cost due to small and scattered lots of marketed 

surpluses and poor rural road network 
 Weak database of technology adoption, production and 

utilization 
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Opportunity Threat 
 Stagnating yield of fine cereals in IGP region, where maize can be 

suitably included for diversification 
 Rising incomes will lead to higher spending on non-crop food, 

ensuring a strong domestic demand for livestock-based food.  
 Possible expansion of egg-based nutrition enrichment of mid-day 

meal scheme across the states 
 Nearly 40-45 per cent of maize area still under non-hybrid 

provides ample scope to increase productivity and production 
and thus profitability to the maize growers 

 Strong partnership among R&D organizations in public, private & 
international arena  

 Possible strategic shift by aerated drink and beer industry from 
sugar-based product to High Fructose Corn Syrup (HFCS) and 
High Maltose Corn Syrup (HMCS) respectively will push the 
maize demand further 

 Any improvement in yield may translate into low maize price, 
leading to better export competitiveness of Indian maize 

 Government policies supporting the improved market conditions, 
development of market infrastructure, electronic platform for 
marketing like Futures trading, Spot marketing, etc. will be 
helpful in improving the marketing efficiency 

 Irregular climate change may reduce the yields in different 
regions 

 Emergence of new biotic and abiotic stresses may reduce maize 
yields  

 National Food Security Act and National Food Security Mission 
may distort the production and demand towards rice and wheat, 
affecting maize sector negatively  

 Better (remunerative) crop substitutes for poultry feed 
 Stress tolerant varieties/hybrids if do not perform better under 

the normal conditions over the existing, may not be acceptable. 
This will discourage future investments in R&D 
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Indonesia 

Strength Weakness 
 Indonesia has a strong agricultural tradition centred on the 

fertile soil of Java, which is home to the bulk of the country's food 
production 

 Maize development through expanding area is directed to 
potential land such as unplanted rain-fed rice field and dry land 
in raining season 

 The large population and rising incomes provide a vast market 
for agricultural products including maize 

 Public and private agencies involvement and investment in maize 
Research and Development 

 High yield potential (9 – 14 t/ha) 
 Increasing livestock consumption whose 70 per cent raw 

material is maize based  
 Availability of extension facilities for technology dissemination 

and delivery 
 Domestic and International collaboration for maize research 

from international parties like CIMMYT 
 Indonesia has a low cost and large supply of available labour 

resources 
 Well develop hybrid seed industries 

 Yields in Indonesia are often very low particularly on land 
outside of Java 

 The Indonesian agricultural sector is tightly regulated, with 
imports and exports strictly controlled, depending on 
international prices 

 Small farms limiting economies of scale and opportunities for 
mechanisation of maize production 

 Infrastructure is poor outside of Java  affecting the development 
of certain industries like feed industries 

 Poorly trained farmers with little knowledge of modern farming 
practices 

 Substandard physical infrastructure due to archipelagic nature of 
the country 

 Limitation on land ownership and limited capital 
 Traditional technology, scarcity of seed with expensive price, 

scarcity of fertilizer 
 Seasonal fluctuated price and lack market guarantee to produce 
 Inappropriate post-harvest handling 
 Low direct access to sources of capital 
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Opportunity Threat 
 Half of Indonesian productions of corn coming from Java, 

Indonesia’s outer islands offer a vast reserve of untapped land. 
 The government's aim of making Indonesia self-sufficient in 

production of key food staples such as rice and corn will provide 
assistance for farmers to increase output. 

 Rising incomes and urbanisation will increase demand for higher 
value food such as dairy, confectionery and meat which 
consequently increase the feed demand of maize. 

 Increasing demand of livestock feed factory for maize 
 Increasing prices encourage farmers to grow corn 
 Improving of maize technology by developing abiotic  (drought, 

acid soil and water lodging) and biotic stresses tolerance and 
resistant varieties (downy mildew, leaf blight, rust, fusarium, 
diploidic and borer) will further boost the maize production in 
the country 

 Strong domestic demand of feed put pressure on government to 
formulate maize production promotion policies. 

 Feed export promotion 
 Production partnership between producer and farmers 
 High yield potential improvement 

 The conversion of land in Java for habitation and industry 
threatens to deprive Indonesia of some of its most productive 
agricultural land 

 Rising trends of maize imports 
 Outbreaks of major disease, most significantly avian flu in the 

livestock industry have impact on maize feed supply 
 Demand for non-essential foodstuff such as meat, dairy and 

wheat-based products is highly elastic and would likely suffer if 
income growth faltered. 

 Fragmented landholding 
 Climate variability risk such as drought 
 Steep competition from other crops especially rice 
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Pakistan 

Strength Weakness 
 Established maize production zones in clusters and well adopted 

to local conditions and fit in  cropping system, food and feeding 
patterns 

 Healthy source of nutrition and array of products development 
from grains with wider uses of green/dry stalk and other parts of 
plants 

 High growth rate and productivity gains  
 Being primary feed ingredient there is increasing feed demand 

due high growth rate in poultry and livestock High demand  
 High participation of private sector in maize R&D  
 Established and expanding maize processing industry  
 Established marketing with less price risks  
 High adoption rate of hybrid and demand for innovation in maize 

farming system  
 Compatible with the intensive farming due to short duration 

(shift from double cropping to three crops a year) along with 
possibility of intercropping legumes 

 Utilization of farm level by products (stalk, cob sheet) 

 Shortage of electricity and high cost of alternate sources, 
shortage of irrigation water 

 Low level of SPS implementation and GAP at farm and small scale 
processing sector 

 High extension, research and yield gaps exists  
 Low level of policy push to maize with less investment from 

public sector and input supply of major inputs with big MNCs-
exploitation of farmers by private sector  

 One leading processing company  developed a monopsony 
competition controlling farmer prices 

 Real prices of maize have not increased in pace with the increase 
in prices of inputs  

 Dependence on high cost imported hybrids  
 Low financial capacity of small farmers with high interest rate in 

the financial markets 
 Low level of technical backup and no interventions or 

innovations for improving traditional food systems quality and 
safety 
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Opportunity Threat 
 Increasing population resulting in high demand from 

domestic and international market for food and feed   
 Rapid growth in industry and entering of new competitors  
 Opportunities for array of product development and value 

addition with export potential   
 High yield potential and un-tapped yield gaps  
 Emerging demand and markets for silage and green cobs 
 High returns to investment in seed and other  
 Frequent crop losses  (pest and disease attack) in cotton 

with low returns from wheat, as an alternative crop maize 
provide an opportunity to farmers  

 Alternate uses for ethanol and biofuel (debatable) but 
provides opportunities for export demand 

 Maize provide and alternate source of food security 
blending up to 25 per cent of maize flour with wheat flour to 
produce a wide range of products 

 Global warming and climate change with frequent floods 
poses risk for summer crops   

 Increasing cost of inputs and cost of production  
 Difficult for new players to enter in business in competition 

with MNCs and big processing units like Rafhan 
 High input cost with low quality and adulteration issues 
 Shortages of quality seed and hybrids  
 High field and post-harvest losses with poor post-harvest 

handling and low level of post-harvest technology  
development 
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8221 Achievements in Terms of Targets Fixed for Each Activity : 
All the objectives of the project were successfully completed. 
 
8222 Questions - Answered : 

 What is the current status of maize production in major maize growing Asian 
countries? 

 What are the marketing mechanism for maize grain and its utilization? 
 What are the directions of maize trade in Asia? 
 How maize sector look in the medium term in the study countries? 

 
8223 Process/Product/Technology/Developed: 

An attempt was done to study the value chain of maize crops in 5 major Asian countries. It 
gives an idea about the future prospects of Indian maize sector in view of the major maize 
growing countries outlook. 
 
8224 Practical Utility : 
 (Not more than 150 words) 

The findings would help the maize researchers, policy makers and other stakeholders to make 
their strategies in near future to maintain and build their capacity to help grow the sector. 
 
8225 Constraints, if any : N.A. 
 
823 Publications and Material Development :  
 (One copy each to be supplied with this Proforma) 

8231 Research Papers : Under process 
 
8232 Popular Articles : N.A. 
 
8233 Reports : Country report of India printed, copy attached. 

8234 Seminars, Conferences and Workshops (Relevant to the Project)  in which the 
Scientists have Participated : N.A. 
 
824 Infrastructural Facilities Developed : N.A. 
 (Details of field, laboratory, notebooks and final material  and their location) 
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825 Comments/Suggestions of Project Leader regarding possible future line of work 
that may be taken up arising out of this Project : 

 
 Survey based study may be conducted to establish the maize utilization pattern, actual 

value chains and adoption of varieties of maize crop in different regions in India. 
 
 Part - IV : Project Expenditure 
 (Summary) 
 Year2011-2014 
 
830 Total Recurring Expenditure : N.A. 
 
8301 Salaries : (Designation with pay scale) 
 EstimatedActual 
 i) Scientific 
 ii) Technical  : Nil 
 iii) Supporting : Nil 
 iv) Wages  : Nil 
               ------------------------------------  
   Sub-total  
               ------------------------------------ 
 
8302 Consumables : N.A. 
 
8303 Travel :  N.A. 
 
8304 Miscellaneous : 
 (Other costs) 
              ------------------------------------- 
8305 Sub-total   
 (Recurring)   ------------------------------------- 
 
831 Non-recurring Expenditure : Nil 
 (Equipment and works) 
 
832 Total :  Expenditures covered under MAIZE-CRP (CIMMYT) funded project. 
     (830 and 831)            ------------------------------------ 
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