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1.
INTRODUCTION 
Wheat is the leading food crop in world farming. It is main food crop of temperate zone. It is also extended to warm regions of temperate and sub tropics to tropical low lands. It is one of the most ancient crops of the world. Its cultivation began in the Neolithic period. Bread wheat is known to have been grown in the Nile valley by 5000 B.C., and its apparently later cultivation in other regions (e.g., the Indus and Euphrates valleys by 4000 B.C., China by 2500 B.C., and England by 2000 B.C.) indicate that it spread from Mediterranean centers of domestication. The civilizations of W Asia and of the European peoples have been largely based on wheat, while rice has been more important in E Asia. Since agriculture began, wheat has been the chief source of bread for Europe and the Middle East. It was introduced into Mexico by the Spaniards c.1520 and into Virginia by English colonists early in the 17th century.
2.
WORLD SCENARIO
The total area of   Wheat in the world is around 212.99 million ha. with a production of 596.20 million tonnes (2006-07). The normal world productivity is 2800 Kg./ha. The major Wheat producing countries are China, India, USA, France, Russia, Canada, Australia, Pakistan, Turkey, UK, Argentina, Iran and Italy. These countries contribute about 76% of the total world Wheat production.
	

WHEAT AREA, PRODUCTION AND PRODUCTIVITY IN THE WORLD DURING 2006-07

	Country
	Area (Million ha)
	Production  (Million Mt)
	Yield (Mt/ha)

	World
	212.99
	596.20
	2.80

	USA
	18.94
	49.32
	2.60

	China
	23.61
	108.47
	4.59

	India
	26.40
	69.35
	2.63

	Pakistan
	8.36
	21.28 
	2.55

	Afghanistan
	2.19
	3.10 
	1.42

	Russia
	23.70
	44.90 
	1.89

	Ukraine
	5.50
	14.00
	2.55

	Kazakhastan
	12.40
	13.50
	1.09

	Uzbekistan
	1.30
	5.85
	4.50

	France
	5.24
	35.39
	6.75

	Germany
	3.12
	22.47
	7.20

	United Kingdom
	1.83
	14.74
	8.04

	Poland
	2.18
	7.06
	3.24

	Spain
	1.96
	5.58
	2.85

	Italy
	1.77
	6.59
	3.72

	Denmark
	0.68
	6.59
	3.72

	Hungary
	1.08
	4.38
	4.06

	Romania
	1.08
	4.75
	2.64

	Bulgaria
	0.92
	3.18
	3.45

	Canada
	9.68
	25.27
	2.61

	Australia
	11.80
	10.82
	0.92

	Turkey
	8.60
	17.50
	2.03

	Iran
	6.50
	14.50
	2.23

	Syria
	1.70
	4.20
	2.47

	Egypt
	1.29
	8.27
	6.43

	Morocco
	3.11
	6.33
	2.04

	Argentina
	5.29
	15.20
	2.88

	Others
	22.05
	55.50
	2.52

	Source : FAO stat Citation


India stands first in area and second in production next to China in the world (2006-07). The India’s share in world Wheat area is about 12.40%, whereas it occupies 11.63 % share in the total world Wheat production. There is hardly any scope for expansion of area under Wheat. The main emphasis would be on increasing the productivity of Wheat by adopting the improved cultivation practices. 

3.
INDIAN SENARIO

Wheat is grown in India over an area of about 27.99 Million ha. with a production of 75.81 Million tonnes. The normal National productivity is about 2708 kg/ha. The major Wheat producing States are Uttar Pradesh, Punjab, Haryana, Madhya Pradesh, Rajasthan, Bihar, Maharashtra, Gujarat, Karnataka, West Bengal, Uttaranchal, Himachal Pradesh and Jammu & Kashmir. These States contribute about 99.5% of total Wheat production in the country. Remaining States, namely, Jharkhand, Assam, Chhattisgarh, Delhi and other North Eastern States contribute only about 0.5 % of the total Wheat production in the country. 

Among food grains, Wheat stands next to Rice, both in area and production. The share of Wheat in total food grain production is around 35.5% and share in area is about 21.8% of the total area under food grains. 
A)
Wheat Revolution
The production and productivity of Wheat crop were quite low, when India became independent in 1947. The production of Wheat was only 6.46 million tonnes and productivity was merely 663 kg per hectare during 1950-51, which was not sufficient to feed the Indian population. The Country used to import Wheat in large quantities for fulfilling the needs of our people from many countries like USA under PL-480. The reasons of low production and productivity of Wheat at that time was (a) the tall growing plant habit resulting in lodging, when grown under fertile soils, (b) the poor tillering and low sink capacity of the varieties used, (c) higher susceptibility to diseases, (d) the higher sensitivity to thermo & photo variations, etc., resulting in poor adaptability, and (e) longer crop duration resulting in a long exposure of plants to the climatic variations and insect pest / disease attacks. 

The Government of India appointed a commission in 1961 to assess the feasibility of increasing the crop productivity under prevailing Indian ecological conditions. The Commission consisted of Dr. M.S. Swaminathan, Dr. N.E. Borlaug and many others and concluded that production level of Wheat could be increased, if suitable and superior germ-plasm / varieties were available in the country. The discovery of genes responsible for dwarfing and non-lodging habits in 'Norin' Wheat varieties of Japan opened the doors to evolve high yielding varieties of Wheat. The dwarf Wheats, besides having stiffer and shorter straw, were relatively photo-insensitive and were capable of giving high yields at high doses of fertilisers, irrigation and other inputs. The Harvest Index (i.e. grain : straw ratio) was also more favourable in terms of grain production. 


After assessing the possibility of increasing the Wheat production in India, Wheat scientists introduced five dwarf Wheat varieties, viz, Lerma Rojo 64-A, Sonora 63, Sonora 64, Mayo 64 and S 227 along-with around 200 other breeding lines of dwarf Wheat through the courtesy of Rockefeller Foundation and Mexican Ministry of Agriculture in 1963. These varieties were extensively tested in all the Wheat growing states of the country and it was concluded that the varieties such as 'Lerma Rojo 64-A', 'Sonora 64' and 'PV 18' developed in Mexico and carrying the genes for dwarfism having a high potential for yield in our country too. These findings lead the Government of India to undertake massive import of 18,000 tonnes seeds of 'Lerma Rojo 64-A' and to the some extent of ' Sonora 64' in 1966 for planting nearly 4 lakh hectares area in the country. As a result of this, a major breakthrough in Wheat productivity and production started to be visualized. These dwarf varieties were high yielding and disease and lodging resistant. But some how the farmers and consumers were not very much satisfied with the deep red colour of grains of these varieties and were reluctant to accept them. Then this lead to selection of many promising lines such as S 227, S 308, S 307, etc. from the advance breeding material received from Mexico and these selected varieties/lines were found to have amber grain colour with a very high yield potential and good degree of lodging and disease resistance. With the identification / development of amber or white seeded genotypes like Kalyan Sona, Sonalika, Safed Lerma and Chhoti Lerma in 1967, the 'Wheat Revolution' in India got a real momentum. Out of these, Kalyan Sona and Sonalika varieties became very much popular among the farmers because of their high yield, rust resistance, amber grains and adaptability to different soil and climatic conditions of the country and occupied nearly 10 million hectare area in the country and made the 'Wheat Revolution' to happen. 

Subsequently, a number of dwarf Wheat varieties like Sarbati Sonara, Pusa Lerma, Arjun, Pratap, Janak, Mukta, Shera, etc. were evolved and released for general cultivation in the country. For popularizing these varieties, the Government of India had started High Yielding Varieties Programme (HYVP) in Wheat during 1966-67 with a humble coverage of 0.54 million hectares (4.2 %) of the total area of 12.8 million hectare. It has slowly and steadily gained the strength over next 10 years and the area under HYVs reached to 12.5 million hectare (62%) of area under Wheat. Thereafter, large number of high yielding, input responsive and disease resistance varieties of Wheat were released for various ecological and growing conditions of the country. 
Several policy decisions and actions were taken by Government of India from time to time to increase production and productivity in the country. The Ministry of Agriculture, Govt. of India launched and implemented various Centrally Sponsored/ Central Sector Schemes, namely, IADP (1960-61), IAAP (1964-65), High Yielding Varieties Programme (1966-67), Wheat Minikit Demonstration Programme (1974-75), SFPP-Wheat (1988-89) and ICDP-Wheat (1994-95). Prior declaration of Minimum Support Price, construction of large grain handling facilities to procure the surplus grain and several other market promotional steps, establishment of seed production chains, fertilizer factories and farm machinery units, increased public investments in irrigation and agricultural research by Govt. of India created an environment for an all round production increase of Wheat crop in the country. 

As result of these steps taken by Govt. of India, the Wheat scenario in our country has completely changed. In the post Independence era, country used to import Wheat for our needs but due to bumper increase in the production and productivity of Wheat in the 'Green Revolution' period in late sixties, our country became self dependent in Wheat production. At present, country is producing much more excess Wheat than the requirement and Godowns are over-flooded with Wheat. Currently, India is second largest producer of Wheat in the world after China with about 12% share in total world Wheat production. Now, India is surplus and in a position to export Wheat in the International Market and can earn foreign exchange. India has exported about 30 lakh tonnes of Wheat worth Rs.1,490 crore during 2001 02. 

Three species of Wheat namely, (i) T. aestivum, (ii) T. durum and 
(iii) T. dicoccum are being     cultivated in the country , as per details given as under :
	S.No.
	Species 
	% share of Production 
	MAJOR GROWING AREAS 

	1.
	T. aestivum
	95 %
	Uttar Pradesh, Punjab, Haryana, Rajasthan, Bihar, West Bengal, Assam, Parts of Madhya Pradesh, Himachal Pradesh, Jammu & Kashmir 

	2.
	T. durum
	4 %
	Madhya Pradesh, Maharastra, Gujarat, Southern Rajasthan and few locations in Punjab.

	3.
	1 %
	1 %
	Karnataka, Maharastra & Tamil Nadu 


B)
Area, Production & Productivity India
	
AREA,  PRODUCTION AND YIELD OF WHEAT IN MAJOR  WHEAT GROWING STATES IN 2006-07.

	Area – Million Hectares
	Production – Million Mt
	Tonnes Yield – Kg. / Hectare

	2006-07

	State
	Area
	%
to All India
	Production
	%
to All India
	Cumulative
%
	Yield

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Uttar Pradesh
	9.20
	32.87
	25.03
	33.02
	33.02
	2721

	Punjab
	3.47
	12.40
	14.60
	19.26
	52.28
	4210

	Haryana
	2.38
	8.50
	10.06
	13.27
	65.55
	4232

	Madhya Pradesh
	3.99
	14.26
	7.33
	9.67
	75.21
	1835

	Rajasthan
	2.56
	9.15
	7.06
	9.31
	84.53
	2751

	Bihar
	2.05
	7.32
	3.91
	5.16
	89.68
	1908

	Gujarat
	1.20
	4.29
	3.00
	3.96
	93.64
	2498

	Maharashtra
	1.23
	4.39
	1.63
	2.15
	95.79
	1325

	Uttaranchal 
	0.39
	1.39
	0.80
	1.06
	96.85
	2049

	West Bengal
	0.35
	1.25
	0.80
	1.06
	97.90
	2282

	Himachal Pradesh
	0.36
	1.29
	0.50
	0.66
	98.56
	1385

	Jammu & Kashmir
	0.26
	0.93
	0.49
	0.65
	99.21
	1893

	Karnataka
	0.27
	0.96
	0.21
	0.28
	99.49
	762

	Jharkhand 
	0.08
	0.29
	0.13
	0.17
	99.66
	1529

	Assam
	0.06
	0.21
	0.07
	0.09
	99.75
	1117

	Others
	0.14
	0.50
	0.19
	0.25
	100.00
	-

	All India
	27.99
	100.00
	75.81
	100.00
	
	2708


It would be seen from above table that in terms of area, the state of Uttar Pradesh stands first followed by Madhya Pradesh, Punjab, Rajasthan, Haryana, Bihar, Maharashtra, Gujarat, Uttarnchal, West Bengal, Himachal Pradesh, Karnataka and Jammu & Kashmir. In terms of production, U.P. again occupies first place followed by Punjab, Haryana, Madhya Pradesh, Rajasthan, Bihar, Maharashtra, Gujarat, West Bengal,  Uttarnchal, Himachal Pradesh, Jammu & Kashmir and Karnataka. The contribution of these states in the production is about 99.5% . The contribution of other States is minimal. As regards to the productivity, Punjab stands first (4531 Kg/ha.) followed by Haryana (4066 Kg/ha.), Uttar Pradesh (2691 Kg./ha.), Rajasthan (2481 Kg/ha.), West Bengal (2321 Kg/ha.), Gujarat (2294 Kg/ha.),  Bihar (2143 Kg/ha.), Uttarnchal (1873 Kg/ha.),  Madhya Pradesh (1753 Kg/ha.), Himachal Pradesh (1609 Kg/ha.), Maharashtra (1310 Kg/ha.),  Jammu & Kashmir (1239 Kg/ha.) and Karnataka (855 Kg/ha.). 
C)
Wheat Based Cropping System
Wheat is grown mainly in cropping sequences like Rice-Wheat, Jowar-Wheat, Bajra-Wheat, Maize-Wheat, Pulse-Wheat, Cotton-Wheat, Soybean-Wheat etc. in different parts of the country under irrigated condition. Under rainfed condition, fallow-Wheat is most common, but sometimes short duration pulse crops may proceed Wheat in assured rainfall areas.

 
	THE STATE –WISE WHEAT BASED CROPPING SYSTEM ARE AS FOLLOWS :

	S.No.
	STATE
	CROPPING SYSTEM

	1.
	Assam
	Maize-Wheat, Sugarcane-Wheat, Pigeon Pea-Wheat

	2.
	Bihar
	Rice-Wheat, Maize-Wheat, Sesame –Wheat

	3.
	Jharkhand
	Rice-Wheat

	4.
	Gujarat
	Groundnut-Wheat, Maize-Wheat, Rice-Wheat, Cotton-Wheat, Pigeon Pea-Wheat

	5.
	Haryana
	Rice-Wheat, Sorghum-Wheat, Cott.-Wheat, Bajra-Wheat, Maize -Wheat

	6.
	Himachal Pradesh
	Maize-Wheat

	7.
	Jammu & Kashmir
	Rice-Wheat, Maize-Wheat

	8.
	Karnataka
	Groundnut-Wheat

	9.
	Madhya Pradesh
	Rice-Wheat, Sorghum-Wheat, Soybean-Wheat, Cotton-Wheat

	10.
	Chattishgarh
	Soybean-Wheat, Rice-Wheat, Sorghum-Wheat, Cotton-Wheat

	11.
	Maharashtra
	Soybean-Wheat, Bajra-Wheat, Rice-Wheat, Cotton-Wheat

	12.
	Orissa
	Sesame-Wheat

	13.
	Punjab
	Rice-Wheat, Cotton-Wheat, Maize-Wheat

	14.
	Rajasthan
	Sorghum-Wheat, Maize-Wheat, Bajra-Wheat

	15.
	Uttar Pradesh
	Rice-Wheat, Bajra-Wheat, Sorghum-Wheat, Sugarcane-Wheat

	16.
	West Bengal
	Rice-Wheat


4.
ADDITIONAL RECOMMANDED TECHNOLOGIES
Zero- Tillage (Zt) Technology
Rice-Wheat is one of the major cropping systems that occupied approximately 10.5 million hectares area in the Indo-gangatic plains. The factors responsible for the success of the systems are good economic return, available marketing infrastructure and less risk associated in the cultivation of these crops.
It is well known that for better production, the sowing of Wheat should take place well in time. If the sowing of Wheat is delayed beyond 25th November, the yield of Wheat decreases @ about 30 kg/ ha/day. It has been observed that the major area which is covered under the Rice-Wheat Cropping system, the sowing of Wheat is going to be delayed due to multiple reasons viz, preparations of field, uncertain rain fall and harvesting in traditional methods. Out of these, the field preparation is one of the most important reason, which causes delay in Wheat sowing. In general, farmers execute 4-6 tractor operations in various parts of Indo-Gangatic plains depending on soil types, with various implements to prepare the field for sowing of Wheat. In zero-tillage, without any field preparation, Wheat is sown directly after the harvest of Rice using a specially designed seed -cum -fertilizer drill. Under timely sown conditions, zero tillage can save field preparation costs of around Rs.2,000 - 2,500/- per hectare. 

General Instructions And Precautions  While Using Zero-Till-Fertilizer-Seed-Drill 
(i) At the time of sowing, there should be proper moisture in the held.
(ii)
Rice should be harvested near the ground and the left -over stubble should not be more than 15 cms. in height and field should be free from weeds.
(iii)
At the time of sowing the seed drill should be lifted up or lower down very slowly to avoid by choking of furrow opener by soil, otherwise seed and fertilizer will not drill in the furrow.
(iv)
If Rice crop is harvested by combine, then Rice straw should be thrown out from the field or it may he burned.
(v)
To avoid lose due to bird and loose smut, seed should he treated with Vitavax/ Bavistin @ 2.5 gm per Kg of Wheat seed.
(vi)
The requirement of seed under Zero tillage has been found to be around 20-25% higher as compared to conventional practices and the optimum seed rate is 140-I50 kg/ha.
(vii)
Sowing depth should be maintained about 5 to 6 cms.
(viii)
The method can he used in almost all type of soil expect very heavy clay soils.
(ix)
Light planker may be used behind the Zero tillage machine, if after sowing the seed remain viable in the slit made by the zero till drill, will germinate and there is no need to cover them.

The Machine
The Zero Tillage machine developed by GBPUA&T, Pantnagar is suitable to sow crop immediately after the Rice harvest without going in for field preparation. In this machine, the knife type tines are used for cutting open the slits in the soil to place seed at appropriate depth. The machine has balancing wheel on one side and a rigid driving - cum- balancing wheel on the other side. As the surface of the field after the harvest of Rice is uneven, the rigid driving wheel skips cutting the soil and placing the seed at places of depressions that may resulting in poor crop strength. The Zero Tillage machine was further improved to over cum this problem of patchy of crop stand and the new version has two balancing wheels on the sides and a driving wheel in front of the drill. The driving is also providing with a spring action to take care of the uneven field. This machine redesigned by DWR gives uniform crop stand, and is an improvement over the earlier version of the Zero tillage machine. 

Furrow Irrigated Raised Bed-Planting (Firb) System

The various agricultural inputs like seed, fertilizer and diesel are going to be costlier due to gradual removal of subsidies and there is a need to use them more efficiently and in a sustainable manner. Moreover, there are indications that good quality water is going to be in short supply due to burgeoning population and indiscriminate exploitation of our scarce water resources. The FIRB method helps in saving irrigation water and other inputs for economic crop production. Various versions of the machine suitable for sowing of Wheat and other crops on raised beds have been developed by different groups working of FIRB system.


The Furrow Irrigated Raised Bed ​planting System is a method where cultivation of crops is done on raised beds. This system is suitable for the Wheat crop in the crop sequences where Wheat follows Soybean, Maize or Cotton. Under such condition, this system of cultivation will help in saving on account of field preparation similar to zero tillage and or rotavator and the cropping systems other than Rice-Wheat will be more profitable compared to conventional flat bed system of cultivation. As substantial amount of diesel, irrigation water and other agricultural inputs are saved, the system is eco-friendly, profitable and may be more sustainable.


The Machine -DWR Planter
The first version of DWR planter had adjustable blades for making raised beds of different width and height that can be adjusted by the manipulation of blades on the frame and roller on the back. The seeding of Wheat preceded bed making and the machine had problem of controlling seedling depth. The machine was modified recently and the new version has bed makers in front followed by drilling and the attachment at the back to reshape the beds. As the beds are made first the seeding depth can be accurately adjusted so as to have a perfect germination and crop stand. It has seed cum fertilizer drill with the adjustment of sowing one, two or three rows on each bed. The DWR planter makes two beds at a time. Mechanical weed control using the tractor can be employed if only two rows on each bed are grown as the tractor treys move in the furrows the same machine can be used for mechanical weed control after removing two side tines on each bed and attaching additional tines to do hoeing in the furrows. The width of beds can also be adjusted from 65-70 cm by moving the set of blades on the frame provided with holes at a distance of 2.5 cm. The planter is fitted with knife type tines so that it can also be used for sowing of other crops after Wheat and Wheat after other crops sown on beds in a single operation just like that of zero-till drill. The machine cost is around Rs. 15000/- and can be drawn by a standard 35 HP tractor covering an area 135 to 150 cms wide. The area coverage can be average 0.3ha per hour.

Surface Seeding Technology For North-Eastern India
In parts of North-eastern India soil remains wet for a long time after harvesting of Rice crop and it is not possible to undertake tillage operations for growing Wheat. In such areas dry or soaked Wheat seeds can be broadcasted a few days before or immediately after the harvest of the Rice crop under wet / saturated soil conditions. This system of growing Wheat is called as ‘surface seeding’.

Depending on soil wetness, dry or soaked seeds (in fresh water for 6-10 hrs) can be used for seeding. Soaked seed should be preferred as it germinates quickly and uniformly. If dry seeds are to be used, seeding should be done in the afternoon to facilitate imbibition of water and swelling of seeds in cooler environment. It is essential to maintain saturated conditions till root anchorage. Water stagnation should not be allowed to ensure proper germination and good crop stand. This technology is most suitable for low land areas.


Surface seeding provides an additional window for increasing the Wheat area by doubling the cropping intensity in areas where only single crop is possible due to protracted wet soil conditions following Rice harvest. The cost of producing Wheat is only 70-75 per cent as it eliminates the need for tillage operations. This practice utilizes residual soil moisture and saves the water required for seedbed preparation and also reduces the turn around time by early sowing of Wheat.



Rotary Tillage Technology
Seedbed preparation is done for optimum aeration, proper germination, weed control and moisture conservation. This is achieved by using ploughs, cultivators, harrows, planks etc. and the operation is called as tillage which is an integral part of successful crop production. In general, farmers and farm scientists emphasized the need for multiple tillage operations as part of a successful crop husbandry but adopting optimum tillage is important for maximizing profitability. Moreover, the rising cost of diesel oil and lubricants necessitated the rethinking for optimizing tillage operations especially for intensive agriculture to reduce the turn-around time for sowing of successive crops.
In order to reduce the turn-around time and economizing on tillage costs, no-tillage, minimum tillage and even strip-till options were tried in the recent past but the success of these was heavily dependant on herbicides for control of weeds which is a real problem under these systems of cultivation. Sometimes establishing a good crop problems, a new tractor driven four-in-one machine combining rotavator, seed and fertilizer drill and a roller-cum​ driving wheel for planking, on the pattern of small rotavator used with Chinese power tiller, has been got fabricated from M/s ASS Foundry, Jandiala Guru, Amritsar, Punjab. This rotary-till-drill machine named as DWR Rotavator-cum​-drill is suitable for sowing Wheat both under normal and late sown conditions and economizes on fuel and the all important time especially when Wheat sowing is delayed after Rice harvest, particularly of basmati type Rice by using this machine, the sowing of Wheat is completed in a single tractor operation leading to substantial savings on diesel consumption and time required for conventional field preparation.



Cost Effective Production Technology of Wheat
According to IARI, Regional Wheat Research station, Indore (MP), the following practices should be adopted under limited irrigated conditions for efficient use of irrigation water : -
1.
Where fields are irrigated before sowing, the seed germination is reduced. It is recommended that wherever irrigation is limited, the dry seeding of Wheat should be adopted. The seed should be placed 4 – 5 cm deep in a row and then irrigate the field. This would results in maximum germination, better crop set and ultimately leading to higher crop production.
2.
To avoid excessive use of water by weeds, etc, the weeds should not be allowed to grow even on farm boundaries, irrigation channels and roads etc. The practice of manual weeding should be preferred, as chemical control of weed is harmful. 
Integrated Weed Management
Isoproturon (Arelon) was recommended for the control of Phalaris minor during1780s. Most of the farmers opted for this herbicide because of its cost effectiveness. It remained effective for almost a decade. However, sole dependence on this herbicide, for weed control in Wheat, resulted in the development of resistance to Isoproturon in Phalaris minor.


The extent of crop loss caused by Phalaris minor varies from 10 to 20 per cent. However, in some pockets infestation of this weed has been reported as much as about 2000 to 3000 plants/ m2 and the farmers are forced to harvest their green Wheat crop as fodder in many areas of Haryana and Punjab. Development of resistance to Isoproturon that became very common during the last 4-5 years was one of the reasons for yield stagnation in the Rice-Wheat system. Now, management of this weed has become a major concern so as to sustain an increase in Wheat productivity. The following methods are suggested for control of weed:-

SYSTEM DIVERSIFICATION
Considering the serious threat to the Wheat productivity from weeds in general and Phalaris minor in particular under Rice-Wheat system, the diversification of the system by way of introducing short duration crops is one of the options. Early maturing varieties of potato and vegetable peas in between, Rice and late sown Wheat resulted in control of Phalaris minor and other weeds without the application of herbicides and reducing the cost of cultivation and improving the productivity and returns. Phalaris minor germinates during the second half of November and is killed while preparing the field for the sowing of late Wheat in the month of December to first week of January. Thereafter as the temperature quite low, Phalaris failed to germinate. Therefore, if these sequences were followed for few years, the seed bank can also be exhausted.


CHEMICAL CONTROL
The four new herbicides found effective against Phalaris, two namely Leader (33.3 gm/ha) and Sencor (250 gm /ha) were effective against both grassy and non-grassy weeds whereas Topik(400ml/ha) and Puma(800 ml/ha) were specific to Phalaris only. The new herbicides found effective against Phalaris at the research farm were also tested at the farmers' field along with the new tillage technologies. Leader was the most effective in controlling Phalaris minor followed by Sencor, Puma Super and Topik, respectively.

Integrated Nutrient Management

i)
Green Manure
Six to eight weeks time period between Wheat and Rice is enough to take green manure crop. Sesbania crop can add more than 100 kg N /ha and helps in saving about 50-60 kg N / ha for Rice crop and also increase the yield of succeeding Wheat crop. 
ii)
Dual Purpose Legume
Moong bean can be grown in between Wheat and Rice especially when Wheat is grown on raised beds. One can harvest around 5 q/ha Moong grains and its residues can be incorporated in the field as manure and will save about 25% of N for Rice crop. The biomass added to the soil is around 100 q/ha on fresh weight basis and about 25 q/ha on dry weight basis, which adds around 50 kg N /ha.
Iii)
Rice Residue Management
Incorporation of paddy straw before Wheat sowing and growing green manure crop in-between Wheat and Rice improves the Rice-Wheat productivity and also maintains soil health by adding organic matter and N contents on long term basis. It also improves the soil physical conditions like aggregation, infiltration rate and bulk density and reduces the dependence on inorganic fertilizers and NO3 load in the underground water.
iv)   Crop Diversification

The farmers are following mainly Rice-​Wheat crop rotation but due to decline in the productivity and weed infestation. It is suggested that the farmers may go for alternate cropping sequences like Rice-Potato-Wheat, Rice​ -Pea-Wheat, Rice-Wheat-Green Manure/ Moong, Maize-Wheat, Cotton-Wheat and Sugarcane-Wheat, etc. This would help in improving the soil fertility and also improving the productivity of Wheat.


v)
Use Of Organic / Bio- Fertilizers
In order to maintain the fertility level of soils, it is recommended that once in three years, 10 tonnes of Farm Yard Manure / Compost per ha. should be incorporated. In addition, for better fixation of Nitrogen, the seeds should be treated with bacterial culture of Azotobactor or Azospirillum. This result in saving of one third of the Nitrogen requirement.
Integrated Pest Management (IPM) Package for Wheat
Based on different modules formulated and validated at farmers fields, the following package could be used for IPM in Wheat :
· Use of high yielding disease resistant Wheat varieties 

· Timely sowing in zero till or well prepared field. 

· Application of recommended doses of fertilizers 

· Application of zinc as spray @ 5 kg/ha, if not applied as a basal dose in Rice. 

· Seed treatment with carboxin or carbendazim @ 1.25 gm/kg seed and Trichoderma harzianum @ 2g/kg seed. 

· Seed treatment with chlorpyriphos 20 EC @ 4 ml/kg seed in termite infested areas. 

· Use of weedicide STOMP (pendimethylene) @ 3.5 l/ha at pre-emergence or Isoproturan @ 1.25 kg or Topic @ 400 g/ha or other weedicides after about 35 days of sowing. 

· Recommended number of irrigations at different stages. 

· Applications of Tilt (Propiconazolw) @ 500 ml/ha immediately after the appearance of any of the diseases i.e. rust/foliar blight/powdery mildew or at heading in seed crop. 

The IPM approach would help in reduction in costs of production, more economic access of food to the poor and conservation of the resilience and integrity of the ecosystem.

Karnal Bunt
Karnal bunt or partial bunt, first observed in experimental seed plots at Karnal (Haryana) in 1730, was regarded as a very minor disease of Wheat till recently. But now this disease has become a problem in many places of northern India, mainly in the Himalayan foot-hills and Tarai regions. Practically all the commercial varieties of Wheat grown at present are susceptible to it. The disease reduces both quantity and quality of Wheat. Flour prepared from Wheat with more than 3 percent infected grains smells fishy and is unfit for human consumption.


This disease caused by the fungus called Neovossia indica. The disease can be recognized when the grains have developed. A portion of the grain along its groove is converted in to a black powdery mass. The embryo tissue, except in vary severe cases, is generally not destroyed. The black powder gives a foul smell due to presence of trimethylamine. In a plant hill, all the ears are not affected and in an ear only few grains are infected.

Control Measures
Since spores of the Karnal bunt fungus are soil-borne as well as seed- borne and infection occurs at the flowering time by air-borne sporidia, the disease is difficult to control in the absence of resistant varieties of Wheat. However, the following methods can minimize occurrence of Karnal bunt:
(i) Avoid planting highly susceptible Wheat varieties like HD-2007 (Arjun), UP-317, WL-711 and HD-1782 (Janak) in the Tarai areas.


(ii) 
Use disease free seeds. Seed-borne inoculum can be killed by treating seed with mercury fungicide (e.g.,Ceresan or Agrosan G.N.) at the rate of 2.5 g per kg. Seeds. Preliminary tests indicate that seed treatment with Vitavax is also effective for killing spores.


 (iii) 
Avoid continuous cropping of Wheat in the same field. Practice field sanitation and deep ploughing in summer.


 (iv) 
Avoid excessive irrigation particularly during flowering of Wheat crop. 
5.   Seed Requirement of Wheat during X Plan (2002-03 to 2006-07)
	I - NORMS FOR WORKING SEED REQUIREMENT

	Year
	Normal Area* (Lakh ha.)
	Seed Replacement Ratio (SRR@)
	Required Area for Seed   (Lakh ha.)

	2002-2003
	267
	12%
	32.04

	2003-2004
	267
	14%
	37.38

	2004-2005
	267
	16%
	42.72

	2005-2006
	267
	18%
	48.06

	2006-2007
	267
	20%
	53.40


*- ‘Normal Area’ is worked out as average of  figures of Area during 2000, 2001 &  2002. 

 @ -  The  SRR of the country at the end of IX plan (2001-02) is taken as 10%. 
	II- REQUIREMENT OF BREEDER, FOUNDATION AND CERTIFIED SEEDS

	Requirement of Seed (in Lakh Quintals)

	Year
	Breeder
	Foundation
	Certified

	2002-2003
	0.080
	1.602
	32.04

	2003-2004
	0.093
	1.869
	37.38

	2004-2005
	0.107
	2.136
	42.72

	2005-2006
	0.120
	2.403
	48.06

	2006-2007
	0.134
	2.670
	53.40

	NOTE : The Seed Multiple Ratio (SMR ) of the Wheat is taken as 1: 20 for calculation. 


6.
HARVESTING & THRESHING
The crop is harvested when the grains become hard and the straw becomes yellow, dry and brittle. Most of the harvesting in India is done with sickle. However, in recent years in some states like Punjab, Haryana, Uttar Pradesh etc. harvesting & threshing is done by combine harvester at a large scale. The maturity time of the crop differs from zone to zone and so is the harvesting. The time of harvesting for different zones is indicated as under  : -
	S.No.
	Wheat growing zones 
	Time of harvesting the crop 

	1.
	N. E. P. Zone
	It starts from latter part of March and continues until mid April.

	2.
	N. W. P. Zone 
	Second fortnight of April

	3.
	Central Zone
	End of February to March

	4.
	Peninsular Zone
	Second fortnight of February to beginning of March

	5.
	Hilly zone
	May-June


Threshing is generally done by various types of threshers which are common in different parts of the country.
7.
MARKETING

Government announces Minimum Support Prices (MSP), which is the minimum price at which procurement has to be carried. The total procurement of wheat by Government agencies ranges from 8 to 20 million tons, accounting for only 15-20% of the total production. The support price operation and the Public Distribution Systems (PDS) play a significant role in maintaining reasonable and stable food grain prices in the country for both the producers and consumers. 
India consumes around 70-72 million tons of wheat a year. Most domestic wheat consumption is in the form of homemade chapatis or rotis using custom milled atta, although usage of branded packaged atta marketed by large companies, is increasing in cities. There are around 200 large flourmills in India, with a milling capacity of around 15 million tons. India exported around 5 million tons subsidized by Govt in 2003-04, as a result of surplus stock. Southeast Asia and Gulf countries are major importers of Indian wheat. Markfed is one of the largest wheat exporters in the country. In 2003-04, it had exported 2.65 million tonnes of wheat. 

a) 
Domestic Wheat Marketing
The government mainly through the Food Corporation of India and other associated state agencies procures wheat for the Public Distribution System. Inter-state movement of wheat and wheat products is permissible throughout India. Procurement prices (According to crop year) are announced by the government at the beginning of every wheat season. The central issue price for sale under the public distribution system is common to all the states. In Punjab there is a well established market structure for wheat and normally the trade flows in the following market channel.


Producer - Wholesaler - Retailer - Consumer 

The Punjab Government has set up Punjab State Grain Procurement Corporation for the procurement of food grains, including wheat and paddy. The new corporation will replace the Food and Civil Supplies Department in the procurement of two major crops of the state. The state government has provided a corpus fund of Rs 1 crore to this corporation to facilitate the procurement operation. 

b)
Sale Of Wheat Under OMSS (D)
The Open Market Sale Scheme (Domestic) for wheat was introduced in October, 1993.  Various pricing parameters are considered while fixing prices such as like State-wise, Centre wise, Zone wise etc.. Prices of wheat under the OMSS (D) were determined and announced by the Central Government till October, 2000 when the High Level Committee (HLC) of the FCI was empowered to fix these prices. The zone based pricing pattern adopted by the HLC has been switched over to State wise prices since February, 2002 and from February,2003 these State-wise prices  are being fixed on the basis of age of the crop. These month wise prices are now being fixed after taking into account the acquisition cost, the average freight to the State from the procuring region and open market prices. 

c)
Minimum Support Price (MSP) 
The Govt. of India has been declaring Minimum Support Price (MSP) for procurement of Wheat in the country, with a view to help the farmers and encourage them for taking-up Wheat cultivation. The year-wise MSP as suggested by CACP and declared by the Govt. of India is given as under :


	YEAR WISE MINIMUM SUPPORT PRICE OF WHEAT

	Minimum Support Price (Rs. per MT)

	Year
	Wheat
	Year
	Wheat

	1995-1996
	3600
	2002-2003
	6200

	1996-1997
	3800
	2003-2004
	6200

	1997-1998
	1750 *
	2004-2005
	6300

	1998-1999
	5199
	2005-2006
	6400

	1999-2000
	5500
	2006-2007
	6500+500

	2000-2001
	5800
	2007-2008
	7500+1000

	2001-2002
	6100
	2008-2009
	10000

	· (Including bonus of Rs.60 per qtl.), Position as on 16/10/2008


d)
Procurement by FCI
The Food Corporation of India (FCI) is the nodal agency to carry-out procurement of Wheat in the country. The year-wise procurement made by FCI from different States is given as under:-
	PROCUREMENT OF RICE & WHEAT (CENTRAL POOL ACCOUNT)

	                                                                                                      (Million Tonnes)

	Marketing Year
	Wheat 
	Paddy 
	Levy Rice
	Total in Terms of Rice
	Coarse Grains
	Total ***

	1994-1995
	11.9
	8.2
	8.0
	13.4
	Neg
	25.3

	1995-1996
	12.3
	6.3
	5.9
	9.9
	-
	22.2

	1996-1997
	8.2
	5.5
	8.6
	12.2
	Neg
	20.4

	1997-1998
	9.3
	7.9
	9.1
	14.3
	Neg
	23.6

	1998-1999
	12.6
	6.3
	7.6
	11.8
	Neg
	24.4

	1999-2000
	14.1
	9.2
	11.2
	17.3
	-
	31.4

	2000-2001
	16.3
	11.8
	11.3
	19.1
	Neg
	35.4

	2001-2002
	20.6
	14.7
	11.4
	21.2
	0.3
	42.1

	2002-2003
	19.0
	14.3
	7.0
	15.8
	0.6
	35.4

	2003-2004
	15.8
	16.3
	12.0
	22.9
	0.7
	39.4

	2004-2005
	16.8
	17.7
	12.7
	 24.5*
	0.8
	42.1

	 2005-2006  
	14.8(14.79)
	24.8
	11.4
	28.0
	0.2
	44.0

	2006-2007
	9.2
	23.69
	9.17
	25.05
	0.09
	34.34

	2007-2008
	11.13 0.427} procured on Punjab State Pool Account.
	24.54
	10.18
	25.95
	0.20
	37.28 0.427} procured on Punjab State Pool Account.

	2008-2009
	22.27
	0.51
	Neg
	0.35@
	0.03
	2.65

	(  Source : CRD - I 15/10/2008
(  Source : CRD  -II 15/10/2008

(  Total of Wheat, Total in terms of Rice and Coarse grains.

@  KMS 2008-09 started on 01/10/2008

      Position as on 15/10/2008


8.
STORAGE 

The grain should be thoroughly dried before storage. Grains with less than 10% moisture store well. The storage pits, bins or godowns should be moisture proof and should be fumigated to keep down the attack of stored grain pests.

a)
Central Pool Stock of Wheat
	(Lakh MT)

	Food grain
	With FCI
	With State Govt. / Agencies
	Grand Total

	Wheat
	96.97
	134.09
	231.06

	       Stock in Central pool as on 31/08/2008


b)
Buffer Stocks
In addition to the requirements of wheat and rice under the Targetted PDS, the Central Pool is required to have sufficient stocks of these in order to meet any emergencies like drought/failures of crop, as well as to enable open market intervention in case of price rise. Therefore, the minimum stocks that should be available in the Central Pool at the beginning of the four quarters of a year are as follows : -
	(Lakh Mt)

	DATE
	WHEAT

	1st April
	40.0

	1st July
	171.0

	1st Oct.
	110.0

	1st Jan.
	82.0


9.
TARGETTED CENTRAL PUBLIC DISTRIBUTION SYSTEM
a)
Central Issue Prices for Wheat
Wheat is issued to the State Governments/UT Administrations from the Central pool at the uniform Central Issue Prices (CIP) for distribution under Targeted Public Distribution System (TPDS). Under the TPDS introduced w.e.f. 1.6.1997, the Central Issue Price of wheat is fixed for BPL and APL families separately.  The CIPs of wheat is subsidized and have remained unchanged for BPL families since July, 2000.  The Central Issue Prices of wheat is as under:

b)
CIPs of Wheat
	(per Quintal)

	Effective from 1.7.2002 to till date
	BPL
	APL
	AAY

	
	415
	610
	200 w.e.f. 25.12.2000)


c)
Scale Of Issue Of Food-Grains Under TDPS
The BPL households were determined on the basis of population projections of the Registrar General of India for 1995 and the State wise poverty estimates (1993-94) of the Planning Commission for 1993-94. The total number of BPL households so determined was 596.20 lakh.

The actual allocation of food grains to the States/UTs was made on the basis of average consumption in the past i.e. average annual off-take of food grains under the PDS during the past ten years at the time of introduction of TPDS. The quantum of food grains in excess of the requirement of BPL families was provided to the State as ‘transitory allocation’ for which a quantum of 103 lakh tonnes of food grains was earmarked annually.

Since 1997, the Scale of issue of the BPL families has been gradually increased from 10 Kg to 35Kg per family per month. The scale of issue was increased from 10kg. to 20 kg. per family per family per month with effect from 1.4.2000. The allocation for APL families has been retained as the same level as at the time of introduction of TPDS (I.e 10 Kg. per family per month). The allocation of foodgrains for the BPL families has been further increased from 20 Kg. to 25 Kg. per family per month with effect from July, 2001.


                                                                 

	STATEMENT SHOWING ALLOCATION AND OFF TAKE OF FOOD GRAINS UNDER TPDS DURING 2008-2009 

	(In 000' tonnes)

	
	          ALLOTMENT
	             OFFTAKE
	% OFFTAKE

	Month
	
	BPL
	APL
	AAY
	TOTAL
	BPL
	APL
	AAY
	TOTAL
	BPL
	APL
	AAY
	TOTAL

TPDS Year 2008 

	April
	Wheat
	430.575
	211.444
	287.949
	929.968
	363.934
	179.670
	267.159
	810.763
	84.5
	85.0
	92.8
	87.2

	May
	Wheat
	417.676
	211.444
	287.949
	917.069
	409.207
	194.961
	282.452
	886.620
	98.0
	92.2
	98.1
	96.7

	June
	Wheat
	505.314
	260.340
	289.023
	1,054.677
	399.177
	185.427
	242.065
	826.669
	79.0
	71.2
	83.8
	78.4

	July
	Wheat
	505.681
	349.722
	290.010
	1,145.413
	394.955
	267.530
	234.652
	897.137
	78.1
	76.5
	80.9
	78.3

	Aug
	Wheat
	506.497
	390.430
	290.010
	1,186.937
	388.899
	318.993
	203.442
	911.334
	76.8
	81.7
	70.1
	76.8

	Total
	Wheat
	2,365.743
	1,423.380
	1,444.941
	5,234.064
	1,956.172
	1,146.581
	1,229.770
	4,332.523
	82.7
	80.6
	85.1
	82.8


10.
IMPORT & EXPORT
Export of Rice and Wheat has become essential for Govt. of India to contain food grain stock build-up following a record procurement of Rice (20.9 million tonnes) in the marketing year 2001-02 and a near record procurement Wheat (19 million tonnes) in the marketing year 2002-03 (up-to Sept., 2002). Government’s food grains stock reached a record 64.7 million tonnes (41.3 million tonnes of Wheat and 23.4 million tonnes of Rice) on June 1, 2002 compared with previous record stocks of 61.7 million tonnes on July 1, 2001.
Due to unmanageable food grains stocks in October 2000, the Govt. of India decided to export its Wheat stocks at a highly subsidized price of Rs.4150/- per tonne (declared at port cities) through Govt. agencies such as STC, MMTC and PEC. A export quota of 2 million tonnes was established for the financial year 2000-01, which was later increased to 5 million tonnes. The Govt. has set an export target of 5 million tonnes for 2001-02 and allowed private trade participation along-with Govt. agencies. The Govt. of India has lifted quantitative restriction on export of Wheat and Wheat products and Rice subject to the condition that stocks in central pool will not be lower than 24.3 million tonnes, including 14.3 million tonnes of Wheat and 10 million tonnes of Rice at any point of time.

The food grains stock would have been much higher but continued large allocations of Wheat and Rice for export at highly subsidized rates since November, 2000 by Govt. of India resulted in food grains stock declining to 51.54 million tonnes (31.272 million tonnes of Wheat and 20.268 million tonnes of Rice) on December 1, 2002. Although food grains stocks are still high, more than two times than the official desired buffer stock. As a result, Govt. of India is continuing its subsidized grain export programme. The Govt. has decided to increase the sales price of Wheat effective from June 1, 2003 to Rs.4810/- ($ 998) for old crop and Rs.4950 ($ 102.7) for the 2002 crop, still significantly below the economic cost of Rs.8792 ($ 182.4) per tonne. Luster lost Wheat (mostly feed grade) will be supplied at Rs.3960/- ($ 82.2) per tonne.

India has exported 84.20 lakh tonnes of Wheat and 67.66 lakh tonnes of Rice since November, 2000 up-to September, 2002 and now emerged the sixth largest exporter of Wheat in the world. Foreign exchange of Rs.6656 Crore was earned through these exports. India is exporting Wheat to 23 countries including Bangaladesh, Malaysia, Myanmar, Singapur, Sri Lanka, Sudan and Thailand.

Punjab State is set to become major Wheat exporter state of the country. After announcement of export policy for food grain, State’s cooperative body MARKFED has exported 18.55 Lakh tonnes of Wheat during marketing year 2002-03 so far and it is quite optimistic about achieving export target of 24 Lakh tonnes by March, 2003. Export of Wheat had been welcomed in South Korea, Thailand, Vietnam and Indonesia.
A)
Wheat Imports
	THE YEAR-WISE IMPORT OF WHEAT AND WHEAT PRODUCTS ARE GIVEN AS UNDER :

	Year
	Quantity  ( lakh tonnes)
	Value ( crore rupees)

	1996-97
	6.16004
	405.7746

	1997-98
	14.87824
	989.9466

	1998-99
	18.10126
	1171.5370

	1999-2000
	13.70046
	779.1037

	2000-2001
	0.09190
	8.2490

	2001-2002
	0.03100
	2.4429

	2002-2003*
	0.00263
	0.4695


*- April 2002 to Sept., 2003 

The details of the imports of different Wheat & Wheat products and country-wise imports are given in the table shows that India was importing sizable amount of Wheat prior to 2001-02 with a highest amount of 18.10 million tonnes worth Rupees 1171 crore during 1997-98. But due to bumper crop production of 76.37 million tonnes during 1999-2000, the Wheat exports sharply declined during 2000-01 to a level of 0.092 million tonnes of Rs.8.25 crore and further declined during 2001-02. It is obvious that from the year 2001-02, the trend suddenly changed and India became exporter of Wheat. The major imports to India was from the countries like Australia, France, Belgium, Turkey, Ukraine, etc.

B)
Wheat Exports 
	THE YEAR-WISE EXPORT OF WHEAT AND WHEAT PRODUCTS ARE GIVEN AS UNDER :

	Year
	Quantity  ( lakh tonnes)
	Value  ( crore rupees)

	1996-97
	18.49115
	1206.48600

	1997-98
	0.22585
	20.80561

	1998-99
	0.05923
	5.22550

	1999-2000
	0.01040
	1.09070

	2000-2001
	11.10015
	560.55190

	2001-2002
	29.68940
	1490.11900

	2002-2003*
	19.45540
	941.35880

	· April 2002 to Sept., 2002


The details of the exports of different Wheat & Wheat products and country-wise imports from India are given in the 
It is evident from the table that Wheat export is picking-up from the year 2001-02 onwards. The year 2001-02 was the best for Wheat export for our country, in which 29.69 Lakh tonnes of Wheat of a value of Rs.1490 crore was exported. Exports during 1997-98, 1998-99 and 1999-2000 were not very much encouraging and showed sharp decline. During the current financial year 2002-03, 19.46 lakh tonnes of Wheat valuing Rs.941 crore has been exported so far (up-to September, 2002). Wheat for human consumption was the major export item followed by Wheat products.
The major Wheat importing countries from India are Bangladesh, United Arab Emirates, Philippines, Yemen, Vietnam, Malaysia, Indonesia, Iraq, Singapore, Bahrain, Sri Lanka, etc.
India is also exporting quality Durum Wheat to countries like Philippines, Bangladesh, Oman, Singapore, Sudan, etc., whereas Wheat seed is being exported to Oman, Vietnam, Malaysia, etc.

Three species of Wheat namely, T. aestivum, T. durum and T. dicoccum are cultivated in the country. Bread Wheat is contributing approximately 95% to total production while another 4% comes from durum Wheat. Dicoccum share in Wheat production remains only 1°/o. The quality requirements of Wheat for various products like chapati, bread, biscuit and pasta are different. Hard Wheat (T.aestivum) with strong gluten and >12.0% protein is required for making good bread. For biscuit, the quality requirement is soft Wheat (T.aestivurn) with weak gluten and <9.0 % protein. For chapati, the quality requirement is intermediate to those of bread and biscuit. For pasta products, hard Wheat (T.durum) with strong gluten, >12.5% protein, <10% yellow berry incidence and >7.0 ppm ß-carotene content is required. There is a need to classify the Indian Wheat, based on product specificity and the areas where they can be grown followed by a proper grading system in a manner as it has been done in other Wheat exporting nations like USA, Canada and Australia. 

C)
Wheat Quality for Exports
· Looking to the stocks of Wheat available with the country, there is vast potential for export of Wheat to other countries for human consumption and also for industrial purposes. 
· Durum potential for export: Out of 3 species of Triticum, durum is most potential in terms of exports to other countries. Some of the factors making durum as an export commodity are increasing global demand, value addition potential, better price in market and resistant to Karnal bunt. The durum has the same potential as that of Basmati Rice. 
· Durum Wheat which are extensively used for making instant foods such as macroni/noodles/snack foods have a good export potential. The availability of exportable durum is spilled over in small quantities over Central India and Punjab. Central India produces better durum with good hecto-litre value, high protein and less yellow berry incidence. 
· Dry and hot environment of MP, Gujarat, Maharashtra, Karnataka and Southern Rajasthan are suited for durum cultivation. These areas offer quality production of durum but at the same time production is less and hence does not compete in the export market. 


D)
Quality Parameters
The following parameters are considered important for Wheat quality : -
· Protein Content 

· ß - Carotene Content 

· Hectoliter Weight 

· Sedimentation Value 

· Grain Hardness 

· Alkaline Water Retention Capacity 

· Yellow Berry Incidence 

CIFA’S ADVOCACY AND LOBBYING FOR INCREASING PRODUCTIVITY AND MARKETING INTERVENTIONS
a)
AVAILABILITY OF QUALITY SEEDS

Seed is the basic input for increasing production and productivity. Therefore, maintenance of genetic purity through seed replacement is essential for stabilizing the yield levels. Replacement of low potential/pest susceptible old varieties by new high yielding varieties with promising yield potential. Also encouraging cultivation of high yielding varieties through demonstrations and making seed available to the farmers. 
· Increasing seed replacement rate. 
· Production and distribution of quality Certified seed of Location Specific High Yielding Varieties at nominal cost.
· Establishment of seed bank to ensure availability of seeds at the time of natural calamities.
· Involving farmers' organization, NGOs and other private organizations with incentive package for seed production.
· Promotion of Seed Village Scheme. 
· Training of agricultural graduates, progressive farmers and seed societies for quality seed production.
b)
SOIL HEALTH
· Improving soil fertility by inclusion of leguminous crops in the crop rotations or as mixed crop. 
· Encouraging the use of soil ameliorants for improving saline, alkaline and acidic soils. 
c)
INTEGRATED NUTRIENT MANAGEMENT

· Emphasis on balanced use of plant nutrients along with the popularization of integrated crop management system, use of micro nutrients in deficient areas and method of applying required nutrients in standing water. 
· Use of bio-fertilizer such as Blue-Green Algae, Azosprillum, Azotobacter and Azolla may be encouraged for supply of nitrogen to the crop and also phospho-bacteria may be used for solubilizing non available phosphorus to available form easy uptake by the crop plants. 
d)
INTEGRATED PEST/DISEASE MANAGEMENT
· Promoting the Integrated Pest Management Approach for effective control of pests and diseases by emphasizing the need based application of pesticides.

· More emphasis on the adoption of non-monetary inputs like timely sowing, maintaining optimum plant population, timely irrigation, efficient use of fertilizers, need based plant protection measures and timely harvesting of crop.

· Conducting IPM demonstrations through Farmers Field School against key insect pests and diseases.

e)
WATER MANAGEMENT

· Adoption of run-off rain water management practices suited to the conditions of individual farm holding as well as watershed as a whole, motivating the farmers to provide life saving irrigation to the crop wherever possible during long dry spells. 

f)
YIELD ENHANCEMENT

· It is a primary responsibility of the research institutes to develop elite germplasm and release high yielding varieties regularly. 
· Development of hybrid wheat 
g)
TECHNOLOGY TRANSFER


Transfer of improved wheat production technologies remains the most neglected component and consequently the benefit of improved varieties and production technology could not be harnessed.
· Emphasis may be given on a cropping system approach rather than a single crop development approach. 
· Propagation of location specific crop production technologies in different agro-climatic zones through demonstrations on farmers fields and organizing of trainings for farmers including women in improved crop production technology. 
· Dissemination of knowledge on improved technologies
· Aggressive transfer of production technologies through Frontline demonstrations and Block demonstrations involving SDA, KVKs, NGOs, SAUs and private sectors

h)
FARM IMPLEMENTS

· The Zero Tillage machine, Machine DWR-Planter, rotary-till-drill machine need to be popularized and subsidized.
i)
CREDIT

Government credit is not easily and timely available and outreach of most public micro-finance institutions is limited resulting the farmers to depend on private money lenders/ input dealers with exorbitant interest rates.
· Need to extend liberal and timely credit facilities to wheat growers

j)
RESEARCH AND DEVELOPMENT
Development of varieties having High yield i.e. yield potential beyond 6 tonnes/ ha. 
The yield growth in wheat is not increasing at farmers’ filed at satisfactory rate. Though many new varieties were released, there is need to break this position and this yield barrier is required to be broken. The emerging field like genetic engineering, Molecular biology, transgenic etc. may be exploded for obtaining the desired results. 

Development of varieties having Disease Resistance/ Tolerance particularly against Rusts, Karnal Bunt and Blight. 
In our country, we had surplus production of wheat during last few years and we were having a surplus quantity to export also but export could not be materialized because of some doubt about availability of karnal bunt free wheat. It is setback in improvement of economy of wheat growing farmers. Therefore, this problem need to be given due attention my scientists for development of Karnal Bunt resistant varieties and there is need to develop certification procedure for Karnal Bunt free wheat of a particular region, so that it would help in export of Wheat.

Development of varieties suitable for Rainfed/ Limited Irrigation condition. 

Central zone and Peninsular zone of wheat growing belt covers the states like MP, Maharashtra and Gujarat, where irrigation facility are at the minimum. The production per unit area in these states is very low, whereas acreage of wheat is quite high. If moisture stress/ high temperature tolerant varieties can be made available for this area, then it may contribute a large share in national production of wheat. Therefore, research for development of suitable varieties for this area is required to be taken.
Development of Hybrid Wheat
We don’t have any hybrid variety of wheat, however, recently private sector has introduced a hybrid wheat variety in central zone and they are claiming very high yield. Public sector has not brought out any hybrid wheat so far. The yield barrier can be taken by bringing out the new hybrid variety. There is a need to concentrate efforts on this aspects also.

Development of Product Specific Varieties suitable for Bread, Buscuit and Pasta Products and development of quality Wheat suitable for export purposes having increased Protein/ B Carotene content and better balance of Amino Acids. 
In internal as well as external export market, the quality of produce is being given much importance. Individual sector such as bakery industry, floor mill need wheat having specific quality suitable for making their required product. In India, we do not have specific varieties with these characters. If we want to be in international market, we need the variety which are specifically suitable for biscuit making, floor making etc. as per the requirement of the final product that has to be made from the particular variety. Therefore, evolution of variety from the aspect is essential.
Protein deficiency is required in the children of low income group, in many rural area particularly tribal dominated area, therefore, if wheat variety of high protein content is developed, that can be supplied to this area to overcome the malnutrition. Latest genetic engineering techniques can be utilized for this purpose. 

Cost effective production 

To bring the cost of production to lower level, so that we can stay in the international market and farmer get the remunerative price for their product. We have to develop suitable set of technology which includes management practices, which reduces the cost of cultivation. 
Control of major weeds like Phalaris minor 
In NEPZ and NWPZ particularly Punjab, Haryana and Western UP is facing problem of Pholaris minor. This weed is morphologically similar to wheat in the characters and at early stage of growth, it is difficult to identify and control at this stage by mechanical means is difficult. Further. Development of resistance to weedicide particularly isoproturon  is also reported from the filed against the Pholaris minor. Therefore, there is a need to take-up this issue at appropriate level for control of this weed in the wheat field.

Development of Package of practices for maximum crop production 

There is need to develop package of practices specific to various zones, which indicate the use of chemical and organic fertilizers and bio fertilizers for getting maximum production.

Development of suitable varieties for organic farming
Keeping in view the overseas demand, development of suitable variety for organic farming is essential, as it is highly profitable.

k)
POST HARVEST MANAGEMENT 

·  Combined harvester need to be promoted in wheat growing areas

l)
MARKETING


(i)
PROCUREMENT SUPPORT : 

· The methodology contemplated under MSP scheme is working against the farmers in practice. The methodology followed regarding imputing family labour, rental value of land, interest on capital depreciation on fixed assets and agricultural machinery, cost of transportation, marketing charges and storage is working against the farmers interest. The recommended and fixed prices by CACP and GOI respectively are not based on the actual costs of cultivation / production costs. Year after year the farmers of every crop vexed with un-remunerative MSP fixed, without taking into account the actual production cost and suffering with increased debt burden. The farmers are getting only half the price consumers pay. The intermediary margins are on high side. It appears to be a ritual and the price fixed is a Political Support Price (PSP), but not Minimum Support Price (MSP).

· As per recommendations of expert groups on the subject, the MSP is required to be fixed and announced 6 months before Kharif and Rabi harvests reach the market. Untimely fixing and announcing of MSP is working against the interests of farmers.

· In view of various manipulation made by traders and middle men in the market yards, the farmers are resorting for distress sale. In the name of grading and quality of produce, lesser prices are offered to the farmers. It is pertinent to observe that none of the market yards possess the equipment to test quality of produce.

· The whole system is required to be revamped and transparent procedures introduced by involving and inducting more farmers into the system as recommended by Prof. M.S. Swaminadhan to enable the farmers to obtain remunerative price.
(ii)
MARKETING CONSTRAINTS

The following constraints in marketing are need to be addressed :

STORAGE : Lack of proper and adequate storage facilities at producer’s level creates problems. Now Government are addressing the problem through Gramin Bhandaran Yojna and construction of storage by co-operatives. 

GRADING : Grading enables the farmer to fetch competitive price but its lack in the markets is a constraint. 

TRANSPORTATION : Due to high cost of truck transportation charges coupled with market glut, majority of the producers dispose of wheat at village level to the village traders, itinerant merchants, etc. The transport problem is mainly faced by small/ marginal farmers. 

MARKET GLUT : In peak post harvest period, the markets are flooded with wheat arrivals causing all sorts of problems of storage, selling space, jam on roads etc. Due to heavy supply and resultant glut in the markets, the distress sales are a common feature. 

LONG CHAIN OF MARKETING : – Due to, multi-segmented marketing channel, the producers do not get fair share in consumer’s rupee.

FINANCIAL PROBLEMS OF PRODUCERS : The farmers borrow credit from the village traders at a high rate of interest in anticipation of selling their produce at farm harvest price.

LACK OF MARKET INFORMATION : Farmers are generally not aware of market information like supply, demand, prices prevailing in the market, market charges, etc., which are crucial for decision making at right time. Now with the development of information technology, wheat producers can get the market information quickly relating to various markets with in the state or outside the state.

PAUCITY OF MARKETING EXTENSION : At present, there is no organised market extension system to improve the awareness of farmers in order to orient them towards market driven production, and educate them about the benefits of adoption of modern post-harvest technology.
m)
POLICY ISSUES
Wide price gap between the whole and milled/processed Wheat in the chain of producer to consumer, vulnerability to stored grain pests due to lack of scientific storage facilities at domestic level, lack of governmental support to value addition (like packaging etc) 
· Establishment of a market intelligence cell/system for monitoring global prices and linking the same with the special export zone (SEZ). 

(((((
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