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Landmark research

Crop improvement

Research strategies in PAU have been reoriented from time to time. Earlier, the university, spearheaded the
Green Revolution in the region, fine tuning and disseminating technologies for increasing agriculture
production through management of the semi dwarf wheats and rices. The initial Sucesses were followed up,

four decades, a total of more than 455 varieties (including hybrids) of various field, fodder and horticultural
crops have been released. These include : wheat (39), rice (22), pearimillet (10), barley (5), pulses (34),
soybean (5), oilseeds (36), American cotton (15), desi cotton (6), sugarcane (17), Sesbania (1), forage
crops (34), vegetables (72), floricultural crops (9), fruits (123) and aromatic plants (3). However,at

2 33.3, 92.6, 94.5 and 94.6% in 1970, 1980, 1990, 1999, respectively. Some of these varieties have been

Responsiveness of farmers to Improved varieties of crops has been demonstrated by dramatic shifts in
varietal patterns, as observed in the case of an excellent wheat variety PBW 343 (released in 1995),
‘which covered 87% of the wheat growing area in Punjab and a total area of more than 4 million (about $
1000 million ha in North - West India in 1999 - 2000. This variety has added more than Rs. 4000 million
(about $ 1000 million) to the economy of Punjab.

The PAU is a leading centre in India for research on hybrid breeding in rice, maize, millet, pigeon pea,
cotton, sunflower, rapeseed - mustard, muskmeion, brinjal, chillies, tomato, etc. The hybrids of cotton viz
Fateh and LHH 144 (American cotton) and LDh 11 (desi cotton), pigeon pea (PPH 4), gobhi sarson (PGSH -
51) tomato (TH 2312 and TH 802), muskmelion (Punjab hybrid), chillies (CH - 1 and Ch - 3), brinjal (BH - 1
and BH - 2), sunflower (PSFh - 67) have been recommended for general cultivation in the state. Pioneering
work has been done in developing cytoplasmic genetic male strility in Brassica. The first grain purpose
hbvbrid of millet in the world was developed in PAU. Other innovations include development of the first
«gle - cross maize hybrid in the country, the first leaf curl resistant cotton hybrid,the first sorghum x
Sudangrass hybrid, the first hybrid of Brassica napus in India and the first short pigeon pea hybrid.

The PAU seed production programme caters to the seed requirements of farmers and public and private
sector needs of Punjab and other states. The total quantity of seed produced was about 1200 tonnes in 1990

Post Green Revolution pericd, witnessed a progressive increase in intensification of agriculture which
resulted in ever increasing constraints to increasing productivity, Therefore, concerted efforts have been
made for tailoring crop varieties responsive to inputs (fertilizers, energy, irrigation), having pest
resistance / tolerance which could fit in the multiple cropping systems. Introduction of high yielding
varieties of rice has resulted in the large scale adoption of rice - wheat sequence in Punjab. With release of
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improved short duration cotton, it has been possible to accommodate wheat in the rotation. Maize genotypes
have been evolved for sowing during winter season.

Breeding for quality is another important field of investigation. Two salient successes in breeding for quality
are the development of '00' or canola type brassicas and development of durum wheats with quality
standards suitable for export. Efforts are being made to develop waxy maize with enhanced protein quaiity.

Crop Management Technology

Crop management research aims at increasing production of different crops per unit area per unit time
through development and refinement of knowledge - based technologies for sustaining productivity and
profitability. High production oriented fntensive cropping systems including maize - potato + wheat - mung,
maize - wheat - summermung / cowpeas, summer groundnut - potato / toria - wheat, sunflower - fodder -
potato / toria have been evaluated to diversify some area from rice - wheat cropping system. Optimum
sowing schedules, plant population, and geometries of different crops have been recommended for
increasing productivity in different eco - regions of the state. Varietal spectrum of different crops has
been proposed for early, mid and late sown conditions.

Studies on crop modelling in wheat, rice, groundnut, etc. have helped to predict their behaviour in the
changing agro - climate. Weather based prediction models developed for Karnal bunt of wheat, late blight
of photo and leaf spots of groundnut have been useful for taking up control measures.

ero and minimum tillage studies have shown that sowing of wheat following maize and rice without
preparatory tillage helps in saving time, reducing cost of cultivation and energy without any adverse effects
on yield. Ridge planting of sunfiower, trench planting of sugarcane and maize and furrow irrigation of
different crops are some of the other recommendations.

production, productivity and quality of produce of fruits, vegetables and flowers, Improved technology
including production and supply of quality planting materials, balanced nutrients, and integrated
management of biotic stresses has led to increased production and productivity.

Water management : Irrigation schedules for different crops have been developed for increasing water
use efficiency and for conserving the natural water resource, Reducing the initial ponding period from
3 to 2 weeks and subsequent Irrigation 2 days after soaking of ponded water has helped in saving at least
25% of irrigation water in rice. The use of straw mulch in sugarcane, maize, mung and japanese mint

luced irrigation requirement by 7 to 35 cm. Water saving practices like ridge sowing, alternate furrow
irrigation, check basin irrigation, use of residual soil moisture and straw mulching in wide row crops have

Soil and nutrient management : A soil map of Punjab has been prepared. Integrated Soil Health
Management practices have been developed to check degradation of soil resources in different eco -
regions of the state, Integrated nutrient managemnt practices including time and method of fertilizer
application, in conjunction with organic / green manures, and crop residues have been developed. Studies
on the nitrogen, phosphorus and sulphur mineralization and transformations, and fixation reactions of
postassium have helped in efficient Management of these nutrients under different cropping reactions
Systems. In depth studies on the reactions of micronutrients in solls, and Crop responses to their application
have greatly helped in checking multi -~ nutrient deficiencies in crop plants. Management of soil physical
for improving productivity has remained an important field of investigations.

Weed management : A number of selective herbicides to combat grassy weeds like Phalaris minor and
wild oats in wheat, and Echinochloa crusgalli in rice have been recommended. Effective weed control
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Crop Protection Technologies

Insect pest management : More than 500 research based recommendations have been given about
economic entomology, toxicology and apiculture for the benefit of farmers, industry and other user
organizations. Sustainable integrated pest management modules for cotton, sugarcane, rice and
oilseeds agro - ecosystems have been developed based uopn studies on surveillance, monitoring for
insecticide resistance, establishment of economic threshold levels, use of cultural and biocontrol agents etc.
Maximum residual limits of insecticides have been fixed. Insecticide resistance levels established for
different pests have been studied. An advanced centre of learning has been established for different pests

Disease management: A wel| developed research pregramme exists on the important fungal, bacterial,
vial and nematodal diseases affecting field and horticultural crops. Studies on disease monitoring in different
agroclimate zones of the state, their biology, epidemiology and working out cultural, biological and chemical
disease control measures are in progress for ensuring effective management of loose smut, flag smut and
ear cockie of wheat, alternaria blight and white rust of crucifers, red rot of sugarcane, late blight and
common scab of potato, downy mildew of muskmelon, stem rot of berseem, fruit drop and gummosis of
citrus, anthracnose and powedery mildew of grapes, etc. New disease problems, pathogen virulences and

Region specific research : Regicnal Research Stations (RRS) representing different agro - climate zones of
Punjab have been established to €nsure eco - regional research approach (Fig. 1). These are : RRS,
Gurdaspur (wheat, mango, litchi, etc.), Kapurthaia (rice), Faridkot (Cotton), Jalandhar (sugarcane),
Bathinda (grapes, citrus and oilseeds), Ropar (fisheries and seed production) and RRS for Kandi Areas
Ballowal Saunkhri (rainfed agriculture and soil conservation). At these research stations, teams of multi -
disciplinary scientists involving plant breeders, soii scientists, agronomists, plant pathologists,
¢ “omologists, geneticists, staticians and other help in generating location specific soil and crop
management technoiogies. This has greatly helped in increasing agricultural production and improving socio
- economic status of the farmers in different regions of the state.

Livestock Improvement Production and Management Technologies
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in the history of use of this technology.

for meat and fur. Multi - nutrient products like Uromin lick and Uromol / Urobran (urea - molasses -
bran mixture) have been developed for daity animals. Currently work is in progress om agricultural

Significant achievements were made in fields of radiology, diagnostics and development of anaesthetic
combinations. Successful surgical management of cases of urine retention in bullock and diaphragmatic
hernia in buffalo with nearly 70% survival rate are some other contributions in the field of veterinary

surgery,

The use of Escherichia coli endotoxin for effective treatment of endometritis, chemotherapeutic treatment
of venereal granuloma in canines and standardization of procedures for detorsion of uterus fetotomy
and caesarean section in bovine are some of the salient achievements in the field of veterinary gynaecology.
The vaccine against theileriosis developed by PAU is giving encouraging results.

Agricultural Engineering Technologies

mechanization. The number of tractors, mostly of 30 50 hp, is currently about 4 lakh in the state,
Engineering technologies for crop production have been developed using tractor as a power source,
Tractor operated equipment like potato digger, sunflower thresher, high clearance Sprayers for cotton,
stubble shaver and vertical conveyer reaper, have been developed at PAU and are being used on a large
scale in Punjab. Strip - till - drill, wheel hoe, fertilizer broadcaster, paddy thresher and sunflower
planter are some other equipment which are gaining developed as wel] as for their upgradation through
testing. The work at PAU has also led to the deveiopment of safety codes to reduce thresher accidents.

Suitable techniques for increasing operational efficiency of Pumping systems, have been identified and
promoted. Propelier pumps reflex valves and safety devices for diesel engines have been developed.
Modern and efficient irrigation technologies (Sprinkier, drip and micro - sprinklers), and drainage
technologies for land reclamation / improvement have also been perfected. Multiple wel] point system
te~hnology has been generated to skim good quality water lying over a brackish groung water, which has
L :n widely adopted by the farmers,

Air - tight metal bins, mandi mechanization and agro - Processing complexes have been successfully
introduced in Punjab. Active liaison viable linkage is being maintained with agencies concerned with storage
of produce to minimize storage losses. Emphasis is being laid on modernization of rice milling bthrough
research inputs. Technologies / techniques to reduce post - harvest losses in grains as well as horticultural
produce have also been identified / developed for introduction in Punjab. The PAU has contributed in the
area of environmental modification of animal housing systems which have been adopted by the dairy
farmers.

In the area of renewable energy, technologies such as biogas plants, solar water heaters, solar
cookers and gasifiers have deveioped. A 20 KW, wood based down draft gasifier has been developed and

biogas plants have become very popular in Punjab villages, Techniques of bio - gas slurry handling,
production of biogas from agro - industrial wastes are also being standardized.
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Basic Research

Genetic basis of resistance to |eaf rust of wheat in the Indian subcontinent has been studied and ascribed
to new adult plant resistance genes. Interspecific hybrids have been developed for transferring resistance
to yellow mosaic virus in mungbean. A number of genes impacting resistance to different diseases in
wheat and rice have been identified and biochemical bases of diseasa and abiotic stress resistance have
been investigated. New chemical compounds with antifungal properties have been synthesized and
evaluated against the common crop pathogens.

Transgenic wheat plant with Dalapon resistance gene and rice with Bt gene for resistance to lepidopteran
insects have been developed. The micropropagation protocols for various crop plants have been
developed and commercially exploited by the biotech industry. A low cost rural oriented and labour intensive
mushroom cultivation technology has been developed and transferred to Punjab farmers. Biofertilizers
(Rhizobium cultures) have been developed in the university and recommended in several crops. Plant
growth regulators and chemicaily modified Plant compounds increased yield and quality of different crop
plants.

~ost effective technologies for carp culture and rodent and brid pests control have been developed and
adopted by the farmers.

High inulinase producing fungal strain has been identified which could prove a boon for producing
fructose syrup by pharmaceuticali industry.

Useful sets of information for framing various agricultural polocies at state and national levels have

been generated. The estimates of the Cost of cultivation of various crops have proved very useful in
deciding the minimum support prices of different crops.
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