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The development of widely adapted, disease resistant and high yieldi
one of the important objectives of Crop.
Improvement  Programs. ~ An  organized
system has been developed, with strong
linkages between national and international
crop research institutes, to exchange crop.
germplasm to breeders in the country.
Through this mechanism, high yield potential,
discase resistant and quality traits have been
incorporated into improved germplasm. To
‘maintain genetic diversity, a number of yield
trials/nurseries and segregating populations are acquired and distributed every year
t020-25 provincial and federal cooperators in the country.

\g germplasm is

National Uniform Testing and Variety Release
It is a network of evaluating candidate lines
developed by provincial/federal institutes for
yield_potential, adaptation to various agro-
ecological zones, disease resistance, qui
ese trials form the

and other characteristis. Th
basis of recommendations by Variety
Evaluation Committee (VEC) to the Provincial
and National Seed Coundils ~regarding
approval and release of crop varietics.

Traveling Seminars
The Traveling Seminars have been one of the
most u
programs. Key scientists from provincial and
federal institutions participate in _these
seminars which provide an opportunity to
observe crop  situation, and discuss
researchable issues and production problems
in the country.

eful activities of crop coordinated

Annual Research Planning Meetings
Different crop coordinated programs organize Annual Research Planning Meetings
every year. Key scientists from different rescarch and extension institutions from all
over the country participate in these meetings. During the meetings issues and
achievements by the cooperating units are discussed and future strategies and
recommendations are formulated.
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PARC Silver Jubilee
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Research-based Knowledge & Technology
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National Coordinated Research Programs

The performance of crop-oriented Coordinated Research Programs has been
excellent having produced the following crop varieties through NARS:

New crop varieties 220(+;
+ Wheat 68
+ Rice 28
. Pulses 23
+ Oilseeds 16
+ Maize, Sorghum & Millet 18
+ Sugarcane 21
+ Fodder 10
+ Frits 30
+ Vegetables o7

Potatoes 02
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CROP SCIENCES

Indigenous Maize Hybrids

Introduction
The most important constraint to high maize yield is the lack of quality of hybrid seed. Currently, about 20% of the maize area in the country is planted to imparted hybrid seeds. Because the indigenous hybrids are produced locally, these are much cheaper than the exotic commercial hybrids. Thus, Hybrid cultivation will ensure a breakthrough in maize production with sustainable food and feed availability in the country.

The NARC scientists have developed the following maize hybrids:

	Hybrids
	Days to Maturity
	Potential Yield (tonns/ha)
	Area of Recommendation
	

	a) NARC 2701
	69
	11
	Swabi, Mardan and  Abbotabad
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	NARC 2705 


	76
	12-13
	Chiniot, Faisalabad, T.T. Singh, Swabi, Mardan and Neelum Vellay of AJK
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	NRHQ-1

	      54
	10
	Mansehra, Bagh and Gilgit
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Key References

Hussain M., S. R. Chughtai, H. I. Javed, H. N. Malik and A. Saleem. (2006)  Suitability of indigenous maize hybrids for spring planting in Pakistan.  Asian Journal of Plant Science. 5: 296-299.

Hussain M, S. R. Chughtai, H. I. Javed, H. N. Malik and M. H. M. Munawwar. (2006). Performance of locally constituted quality protein maize hybrids-A fortune for food and feed industry in Pakistan. Asian Journal of Plant Science. 5: 385-389.

Indigenous Sunflower Hybrids

Sunflower (Helianthus annuus L.) is an important annual crop grown for edible oil. In Pakistan although it was introduced some 40 years ago, but in acreage and production remained fluctuating due to various production and socio-economic constraints.  During 2001-02, the area under sunflower was 50, 000 ha. Since then the area is increasing every year and during 2005-06 it was planted on 350, 000 ha. Almost 100% sunflower hybrid seed is imported by the multinational companies which are very expensive and costs around Rs.500/kg. Therefore, PARC took the lead and developed the indigenous hybrids to provide hybrid seed at lower price with better adoptability to local environments. The following sunflower hybrids were developed by Oilseed scientists of NARC and got approved for commercial cultivation: 
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PARC-92E 

This hybrid, released in 1993, matures in 95-100 days and its yield potential is 3460 kg/ha. Its oil content is 44.7%, and is moderately resistant to charcoal rot disease. 
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PARSUN-2 

This hybrid was released in 2003. It is a medium tall hybrid, with head diameter of 25 cm with a convex shape in drooping position which helps to avoid the bird damage. It matures in 100-110 days. Its yield potential is 4680 kg/ha and oil content is 45.8%. It is tolerant to insects and diseases. 

Key Reference

Annonymous. (2003). PARC and Engro-Chemicals sign agreement for sunflower hybrid seed production. Frontier Post. October 5, 2003. 

Maize, Sorghum and Millet Varieties

Introduction

Maize is the third most important cereal in Pakistan, after wheat and rice. It is grown on 0.98 Mha with a total production of 2.80 million tonnes and average yield of 2849 kg/ha. Sorghum and millet are also important coarse grain crops in dry land ecologies of Pakistan. Sorghum is grown on about 0.31 Mha with a production of 0.19 milion tonnes and average yield of 606 kg/ha, and millet on 0.30 Mha with production of 0.20 millions tonnes and average yield of 610 kg/ha. Sorghum and millet need early maturing and drought tolerant germplasm due to moisture scarcity for rainfed agrculture. A large area in Sind and Balochistan is very dry where sorghum and millet can be grown successfully.  

The Maize, Sorghum and Millet scientists at NARC have developed the following varieties:    

	Variety
	 Days to Maturity
	Potential Yield (tonnes/ha)
	Area of Recommendation
	

	Maize

Gauher
	90–95
	5.0
	Rainfed areas of Punjab, NWFP and AJK.
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	Kashmir Gold
	95–00
	5.5 –6.0
	Bagh, Plandri, Mirpur and Bhimber districts of AJK
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	Sorghum

Johar
	110–115 
	7.0–8.0
	All rainfed areas of Pakistan and AJK
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	Millet

Bajra Super-1
	95–100 
	6.0–7.0
	All rainfed areas of Pakistan and AJK
	[image: image10.jpg]





 Impact

Maize varieties cover 30% of the rainfed crop areas in Punjab and 20% in AJK. These varieties have improved the crop yields by about 20-25%, and are droughts tolerant and early maturing with stay-green character. Sorghum and Millet varieties cover about 30% of the area under these crops in the districts of Islamabad, Rawalpindi, Chakwal, and Bahawalpur in Punjab; Umarkot and Dadu in Sindh; D.I. Khan in NWFP; and Mirpur and Bhimber in AJK. Average yield level of both crops has enhanced by about 50% in these areas.

Key References

Shakoor  A., M. Naeem, J.  Fateh, M. H. Munawwar and S. R. Chughtai. (2006). Proposal for approval of a high yielding stay green sorghum (Sorghum bicolor L.) variety “Johar”. Variety Evaluation Committee of PARC and FSCRD.

Shakoor A., M. Naeemi, J.  Fateh, M. H. Munawwar, and S. R. Chughtai. (2006). Proposal for approval of a high yielding stay green Pearl Millet variety “Bajra Super-1”. Variety Evaluation Committee of PARC and FSCRD.

Wheat Varieties for Rainfed Areas

Introduction

Wheat is the most important staple cereal crop in Pakistan and its annual production level has a great influence on economy of the country. Out of 8.4 Mha total wheat area, about 20% is rainfed. Wheat production in rainfed areas is far lesser compared to the irrigated areas, and specific type of wheat varieties are required for rainfed ecologies. 

Varieties
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The NARC wheat scientists have developed two wheat varieties, namely Margalla-99 suitable for rainfed areas of Punjab and ICT and Wafaq for all rainfed areas of Pakistan. Yield potential of both the varieties (Margalla-99 and Wafaq) is 5–6 tonnes/ha under rainfed conditions. The varieties also give good yield in medium and low rainfall areas, and possess good resistance against various diseases prevalent in the target ecologies/areas. Both the varieties also meet the required quality standards of a variety to be recommended/released in the country. 

Impact

The new varieties will replace the old, low yielding varieties in the rainfed areas and the farmers’ income in the area will be enhanced sustainability. Release of these wheat varieties will help enhance wheat production in the county and will bring wheat sufficiency particularly in rainfed areas of the country.

Key Reference

Anonymous. (2001). Minutes of Variety Evaluation Committee Meetings held on 03-11-1999 and 06-10-2001.

Rapeseed – Mustard Varieties
Rapeseed (Brassica rapa and B. napus) and mustard (B. juncea) are the important oilseed crops in Pakistan. Rapeseed and mustard seed contains 44-46% oil.  In addition, its meal has 38-40% protein, with a complete profile of amino acids including lysine, methionine and cystine. The oil of canola varieties is free from erucic acid and is nutritionally more desirable for human health. The meal from canola quality rapeseed is an excellent feed for animals and birds, especially for poultry. NARC is pioneer to introduce canola in the country with the concerted research efforts for development of varieties and production technology. Canola was introduced in Pakistan during 1983 and now it is being grown on 121,000 ha. Oilseed Programme NARC introduced the following canola /mustard varieties: 
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BARD-I




The BARD-I is mustard (B. juncea) non-canola variety maturing in 150-170 days. This variety, released in 1990, has a yield potential 2900 kg/ha and 42% oil 
WESTAR 
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This was the first canola type variety of rapeseed introduced from Canada. It matures in 170-190 days with a yield potential of 2100 kg/ha. It contains 45% of quality oil and was released in 1991.
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SHIRALEE 

This canola type rapeseed, introduced from Australia, matures in 160-180 days with yield potential of 2500 kg/ha. It is drought tolerant and contains 45% of quality oil. It was also released for general cultivation during 1991. 
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CON-I

This also a rapeseed canola variety with yield potential of 2500 kg/ha, flower duration of 80-100 days, maturity days 145-165, and oil contents of 45%, with erucic acid 1.85%, glucosinolate 11.0 m mole/g of seed. It was released in 1996. 

CON-II
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this is a canola variety with yield potential 2800 kg/ha, flower duration of 80-100 days, maturity days 160-180, oil contents 45% with erucic acid 3.5%, glucosinolate 22.0 m mole/g of seed.It was released in 1996. It is now successfully grown in the country and its oil is popular as edible oil.  This venture generated the economic activities by the functioning of the under utilized solvent industry. 

Key References 

Kirkland, K.J. and A. Rashid. (1986). Control of volunteer barley in Westar canola with selectone, HOE-33171 and DPX-Y6202. In: Research Report of Expert Committee on Weeds (Western Canada). Page: 499.

Muendel, H. H. (1992). Registration of "BARD-1" mustard (The breeders involved in the development of BARD-1; S.T. Ali Khan (Canada), H.H. Muendel (Canada), M. Munir (Pakistan), A. Poswal (Pakistan), A. Rashid (Pakistan) and G. Stringam (Canada). Crop Science 32: 832. 

Groundnut Varieties

Groundnut is the most important cash crop of the Pothwar region. Area under groundnut crop during 2003-04 was with annual production of 114, 000 tonnes and average per hectare dry pods yield is 1121 kg. Its cultivation is mostly concentrated in Rawalpindi Division. Groundnut is very important source of oil (43-55 %) and protein (25-28 %). Its oil contains about 22 % linoleic acid and 61 % oleic acid and is considered one of the best vegetable oils for human consumption. The Oilseed Programme of NARC has developed the following groundnut varieties for commercial cultivation: 
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BARD-699
It is a Spanish semi bunch type variety with medium pod size having two seeds per pod. It matures in 150-160 days and its yield potential is 3500 kg/ha with oil contents of 52%. It was released in 1991.
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BARD-479

It is a Virginia semi-runner type variety having bold pods, with 2 bold seeds per pod. It matures in 170-180 days. Its yield potential is 4000 kg/ha with oil content of 51%. It was released in 1993.

BARD-92-E
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It is a Spanish bunch type, early maturing (120-130 days), variety suitable for double cropping with wheat, and thus increasing the cropping intensity in rainfed areas. Its yield potential is 2500 kg/ha and was released in 1993. 


These varieties are grown on 10% of the total groundnut area and giving 25-30% more yield than traditional varieties, and, thus, are contributing about Rs. 190 million annually to the national economy. 
Key References

Ali, N. and S. N. Malik (1993). Groundnut status and package of improved technology. Progressive Farming. 13: 3-9.

Ali, N. (1995). PARC develops high yielding confectionary groundnut. An article published in Daily “The Muslim”. October 22, 1995.

Blight–Resistant Chickpea Varieties for Pothwar 
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Introduction 
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Chickpea blight, caused by Ascochyta rabiei, has been a major disease constraining production in the country. The instability in chickpea production in Pakistan may primarily be attributed to this disease. This problem caused total crop failure in early 1980s. Pothowar area, that has been traditionally a chickpea growing area, has become a hot spot for this disease since 1911 when it was initially recorded in district Attock. Progressively, the area of chickpea in Pothowar reduced drastically. Realizing gravity of the problem, Pulses research scientists of NARC developed and released two blight resistant varieties of chickpea, i.e., DASHT and PARBAT.

Technology Development
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Conventional breeding techniques were employed to develop the blight resistant varieties of chickpea. After extensive screening of local and exotic chickpea germplasm, three genotypes, i.e., ICC-7770, ICC-11514 and ILC-3279, were identified as blight tolerant. These genotypes were exploited to develop two hybrids (i.e., C44xICC-7770, ICC-11514xILC-3279). Crosses were made in Rabi season of 1983-84. The segregating populations were advanced to F6 level following negative selection after subjecting them to artificial disease condition. Single plants were selected from F6 in 1986-87. After evaluating, the rows for yield superior progenies were selected for each hybrid and were subjected to evaluation for yield and disease reaction in a series of trials. Having found them superior with respect to grain yield and blight resistant, the two candidate varieties were compared with other candidate lines and with the previously released varieties. The Punjab Seed Council approved them in 2003 for general cultivation in Pothowar area.

Salient features of Cvs. DASHT and PARBAT

· These varieties possess a good level of resistance against chickpea blight.

· Both the varieties have exhibited resistance against multiple isolates of blight pathogen.

· Both are tolerant to cold and resistant to iron chlorosis.

· Their seed quality is comparable with the primarily released varieties.

· Yield potential of both varieties is1500-2000 kg/ha on farmers’ fields.

· 1st October to 15 November is optimum sowing time for these varieties in Pothowar.

· 25-30 kg/acre seed rate is recommended for better harvest of these varieties.

· Seed treatment with 2 g Benlate/kg seed is recommended for eradication of primary inoculum on seed. 

Key References 
Maher, A. B., M. Arshad, S. Ali, S. M. Iqbal, S. Hussain and M. Bashir. (2002). PARBAT a new high yielding variety of Desi chickpea for Potowar region in Pakistan. JAPS.  1.2: 142-144.

Bakhsh, A., M. Arshad and S. M. Iqbal. (2005). Development of chickpea blight resistant variety (DASHT) using combination of bulk population and pedigree breeding method. Pakistan Journal of Botany 37:325-335.

ShirAZ-96: A Lentil Variety for Balochistan

Introduction

Lentil (Lens culinaris Medik.) is a cool season food legume crop. Since 1947, total annual area under lentil has increased gradually until the decade of 1970-80, and then started declining continuously. However, total annual production of this legume remained almost, constant which is attributed to the release of its new improved varieties and adoption of better production technology. As 1/3 of the total area of the country constitutes cold and dry uplands, there is a big scope of extending lentil cultivation in Balochistan. Until 1996, no improved variety was available in the province and the only option for lentil growers in Balochistan was to plant a local landrace with a very low yield potential. After several years of hard work, a high yielding, cold and drought tolerant variety, ShirAZ-96, was developed by PARC’s Arid Zone Research Centre (AZRC), Quetta.

Technology Development, Demonstration and Recommendation

ShirAZ-96 has been derived through selection from the ICARDA line ILL 5865 which came out from a cross between ILL 470 (Syrian origin) and ILL 1334 (Iranian origin). Its preliminary evaluation and multi-locational testing were performed at the AZRC research station and at farmers’ fields and qualitative traits were evaluated at the AZRC labs. The variety was approved by the Balochistan Seed Council in December 1996 and registered with the Department of Seed Certification and Registration, Federal Ministry of Food, Agriculture and Livestock in March 1997. 
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The Technology

This lentil variety is highly tolerant to cold (-18° C) and drought as it produces seed even at <100 mm rainfall. It has 3 times higher seed size, produces 14% more biomass and 33% more seeds than local lentil. It is resistant to Fusarium and tolerant to Ascochyta blight. ShirAZ-96 is a unique variety that can be cultivated in highly cold and dry regions of the country, which cover more than 25% of total area of Pakistan. 

Key References

Asghar Ali, J. D. H. Keatingei, B. R. Khan and S. Ahmad. (1991). Germplasm evaluation of dual-season lentil (Lens culinaris) lines for the arid highlands of West Asia. Journal of Agricultural Science, (England) 117: 347-353.

Asghar Ali, J. D. H. Keatinge, S. Ahmed and B. R. Khan. (1999). Shiraz-96, first improved lentil variety for the arid highlands of Balochistan, Pakistan. Pakistan Journal of Biological Sciences 2: 1540-1542.
Disease–Resistant Mash Varieties

Introduction 
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Mash (Vigna mungo L.), an important kharif pulse crop, is generally grown on marginal lands where other crops perform poorly. Despite its high nutritive and economic value, this legume crop had received inadequate research attention. Until 1989, there had been no approved variety of mash in the country. The landraces like “Mash-48” and “Mash-80”, remained under cultivation in Punjab. “Mash-88” was released during 1989 for commercial cultivation. NARC Pulses scientists have developed most suitable varieties for general cultivation. 
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Development and Release of NARC Mash-1, NARC Mash-2, and NARC Mash-3

During 1985 to 1988, a huge single plant collection was made from the mash growing areas of Rawalpindi, Sialkot and Narrowal. Out of 10,000 single plants selections, 1500 progenies were selected on the basis of duration to maturity, plant type, yield potential and resistance to diseases. Then three major groups were established based on early maturing (60–70) days, medium yield, erect growth, yield potential (1.0–1.5 t/ha), [image: image42.jpg];i } « ’l ‘
Gus
o1 .



medium maturing (70–80) days, erect to spreading growth, yield potential (1.0–2.0 t/ha) and late maturing (80–90) days, erect to spreading growth, yield potential of 1.5–2.0 t/ha. Then 180 pure lines were evaluated from 1988 to 1990, out of which 10 advanced cultivars were identified as promising. The selected advance cultivars were then evaluated in National Uniform Yield Trials during 1991-92. These efforts resulted in the release of “NARC Mash-1”, “NARC Mash-2” and “NARC Mash-3” in 1993, which are high yielding and resistant to mungbean yellow mosaic virus (MYMV) which causes serious damage to mash crop. 

The Technology
NARC-Mash-1:
Medium maturity (80–90 days), semi-erect, high yielding (2.0 t/ha), tolerant to yellow mosaic, suitable for cultivation Pothwar and central Punjab.

NARC-Mash-2: 
Early maturity (70–80 days), semi-erect, high yielding (2.0 t/ha) tolerant to yellow mosaic, suitable for Pothwar and central Punjab.

NARC-Mash-3: 
Extra early (60–70 days), erect, high yielding (1.5 t/ha), tolerant to yellow mosaic, suitable for Pothwar and Northern areas.

Key References

Ghafoor, A., M. Zubair, S. M. Iqbal and M. Bashir. (1989). Evaluation, classification and usefulness of mash germplasm. Pakistan Journal of Agricultural Research. 10:346-349.

Zubair, M., M. Arshad, M. Anwar, H. R. Khan and A. M. Haqqani. (2003). Production technology of mash: A kharif pulse crop of Pakistan. AGRIDIGEST, xxiii no. 01, 06, 9-14.


Rice Varieties

Pakhal


The rice variety Pakhal a selection from IRYN-VE, was approved by NWFP Seed Council in 1994 and by VEC in 1996 for cultivation in the rice growing areas of Hazara Division and similar other ecologies due to its cold tolerance ability.  Pakhal is semi dwarf (94 cm), and matures in 100 days. It produces 28% higher yield than JP-5.  It is fertilizer responsive, tolerant to lodging and resistant to stem borer and leaffolder. On milling, it gives higher head rice recovery (60%) than JP-5 (52%). Its grain is long (6.6 mm) and slender. The variety has intermediate amylase contents (24.7%), hence has good cooking and eating qualities. The farmers who cultivate Pakhal are getting about 20% higher incomes.

Shahkar
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The variety Shahkar was jointly developed by Rice Programme NARC and Rice Research Institute, Dokri. It was approved for general cultivation in Sindh by Sindh Seed Council in 2006.  Shahkar is 15 days earlier, about 16% higher yielder, showing better level of resistance against WBPH, head rice recovery and cooking quality is better than IR-6. 

Rachna Basmati
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Basmati rices are aromatic, long grain, with good cooking and eating quality. It is difficult to breed basmati varieties for agronomically better traits due to very high association of grain length and cooking quality. Under these circumstances, employing modern techniques a new variety, named Rachna Basmati, was developed By the NARC rice scientist. Being more fertilizer efficient, high yielding, early maturing, longer grain size, relatively more resistant to insects (leaf folder, white backed plant hopper) and diseases (Bakanae, blast, bacterial leaf blight, and stem Rot) and higher quality of protein and lysine, threonine and isoleucine, it was approved by the National Varietal Evaluation Committee during 1996 for general cultivation in Pakistan. This variety is more fertilizer efficient. In 1996, around 50,000 acres were under its cultivation. It saved Rs. 1,25,00,000/- in cost of DAP keeping its cost st Rs. 500/- per bag and assuming half the farmers adopted the fertilizer regine. The area under this variety is at an increase since its approval. The farmers have reported its yield up to 7 tonnes per hectare on farmers’ field. 
Key Reference

Abbas, S. T. (2000). Development of Rachna Basmati: a new fine, aromatic rice variety through biotechnological tools. Since vision. 5: 74–84.

Wheat and Barley Varieties for Balochistan
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Due to unique climatic conditions of Balochistan, specific cultivars are needed for cultivation in the province. The following varieties of cereals and have been released after a rigorous testing in different agro-ecological zones of highland Balochistan: 

High yielding, cold and drought tolerant and Yellow Rust Resistant wheat variety, AZRI-96 and a barley variety Sanober-96 have been approved for general cultivation. Average grain yield of AZRI-96 is 2 t ha-1 as compared to 1.5 t ha-1 of the local ones.  The barley variety     

Sanober-96 is facultative, tolerant to yellow rust and cold/drought stresses. Its average grain yield is 2.2 t ha-1. 


The AZRC cereals varieties have been disseminated to more than 250 nucleus farmers of different agro-ecological zones of highland Balochistan. 

Key Reference

Khan, M. A., A. Samiillah, I. Begum, S.A. Jalil, A.S. Alvi. Z. Mirza, S. Mughal, S. Seikh and A.H. Bajoi. 1997. A new high yielding wheat variety, AZRI-96. AZRC Research Report No. 8.

Introduction of Mottgrass Fodder
Introduction
Elephantgrass (Pennisetum  purpureum Schum) cv. Mott is a perennial high yielding, nutritious and palatable bunch grass of tropics and subtropics. It has high leaf: stemratio and digestibility (70-75%) compared to other summer forage crops such as maize (62%), sorghum (64.32%) and sudan-grass (59%). Also Mott-fodder is remains available during the months of May-June and October-November, which are forage scarcity periods in the country.  Being perennial in nature it can also save a lot of money, now being spent on cultivation of annual fodder crops.

Technology Development, Demonstration and Recommendation
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Mottgrass was introduced from USA and research work was conducted at Fodder Research Program NARC on different agronomic aspects such as optimization of N and P fertilizer dosage in relation to yield and quality, economics of fertilizer use, planting geometry, cutting schedule and combination of Mottgrass in relation to other existing fodder crops for round the year nutritious green fodder supply to the livestock. After standardizing the production technology, demonstration trails were conducted at farmers’ fields. So far, it has got introduced to thousands of farmers in Punjab, NWFP and AJK. Every year cuttings/root stocks of Mottgrass are supplied from NARC to many farmers in the country. 

The Technology

Mottgrass is highly responsive to fertilizer; in general, application of 120 kg N ha-1 and 60 kg P2O5 ha-1 produce the highest green fodder (i.e., 175 tonnes ha-1 yr-1), and dry matter (47.2 tonnes ha-1 yr-1) and highest crude protein content 9.40 %. The recommended row to row and plant to plant spacings are 50 cm Root-slips are more successful than stem cuttings for its propogation. Cutting intervals of 10-weeks or when plant height reaches 4 to 5 feet is advisable to get optimum fodder yield and quality. Mottgrass remains dormant from December to March; therefore, intercropping of berseem, Brassica or winter cereals in Mottgrass highly beneficial during the lean period of December-January. 
Key References

Zahid, M.S., M. U. Mufti, M. B. Bhatti and A. Ghafoor. (1999). Nitrogen fertilizer requirement of elephantgrass cv. Mott grown in Pothwar area. Journal of Science, Technology and Development, 18:25-30.

Zahid, M. S., A. M. Haqqani, M. U. Mufti and S. Shafeeq. (2002). Optimisation of N and P Fertilizer for Higher Fodder Yield and Quality in mottgrass under irrigation-cum rainfed conditions of Pakistan. Asian Journal of Plant Science, 1: 690-693.
Introduction of Kalongi (Nigella sativa) as Potential New Crops

Introduction
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The Nigella sativa (Kalongi) is an annual spicy herb native to Mediterranean region having great medicinal importance in unani, ayurverdic and allopathic system of medicine.  The seeds and oil for various uses are being imported from India, Sri Lanka, Iran and few other countries.  In spite of its importance, no efforts were made to introduce this crop in Pakistan since 2002.  Plant Genetic Resources Programme started work on germplasm collection, evaluation and development of production technology in 2002. 

Technology Development, Demonstration and Recommendations

Plant Genetic Resources Programme collected 102 exotic and local germplasm lines from various agro-ecological regions. The germplasm was evaluated at NARC for two years and four high yielding genotypes were identified. During the year 2003-2004 and 2005-2006, performance of these selected genotypes was evaluated in the farmer’s field in Distt. Vehari at farmer’s field.  A seed yield of 380 kg/acre was obtained having total income of approximately Rs.28000/- per acre. Due to great medicinal importance, Kalongi has no major problem of marketing. The production technology has been demonstrated at farmer’s field which has resulted in great demand for its seeds.

The Technology

The crop can be grown in Punjab during the month of November as a Rabi crop with row to row distance of 30 cms.  Five to six kg seeds and one bag of DAP is recommended for one acre.  For germination of seeds, there must be deep moisture in the field at the time of sowing.

Key Reference

Ahmad, Z., A. Ghafoor, and M. Aslam. (2004). Nigella Sativa. A potential commodity in crop diversification traditionally used in healthcare. MINFAL. pp.34. 

Fodderbeet Seed Production Technology and its Cultivation on Salt- affected Lands

Introduction 
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Fodder beet is highest biomass producing salt tolerant crop amongst all the arable fodder crops. This crop under salt affected lands can improve the socio-economic condition of small farmers on one hand through maximum production of nutrition rich winter fodder, and soil rejuvenation on the other where reclamation of these soils is not possible either due to shortage of good quality irrigation water or where water table is too high and cultivation of conventional winter crops is not profitable. The most important field of research for the benefit of farmers is the supply of healthy viable seeds at low price on sustainable basis at local level. For this purpose research on cultivation and seed production of fodder beet in Pakistan is of great concern as more than 6.8 Mha land is salt affected. For this purpose seed of fodder beet was imported from Netherlands and field trials at high altitude of Pakistan for seed production were planned and conducted in Distt. Swat in collaboration with ARS (N) Mingora & AZRC Quetta. We have successfully obtained fully mature and healthy viable fodder beet seeds at both the locations. The cultivation trials of fodder beet were also conducted at different research stations of the country with success.

Technology Development, Demonstration and Recommendation.

Experiments on fodder beet cultivation at Bio-saline Experimental Research Station Sadhuki (BERSS), Lahore,  were conducted during 1991-97 on direct Vs transplantation; plant density; cutting Vs no cuttings ; fertilizer use efficiency ; use of organic and inorganic fertilizers for fodder beet production. Its cultivation with special emphasis on its compatibility/ comparison with other local winter fodders were conducted on salt affected soil at SCRI, Thatta Sindh. The result reported has shown that it has given maximum biomass compared to all other crops like clover, maize, oats etc. The brackish water use for its cultivation at Coastal Area Research Station (CARS), PARC Karachi has also given encouraging biomass and palatability report during 2003-04. Field trials at high altitude of Pakistan (NWFP & Balochestan) for seed production technology were conducted during 2003-06 and healthy viable seed has been produced ever for the 1st time in the country. The seeds were provided to all PARC coordinated Research stations in the provincial substations to test its feasibility toward production, potential and platability, digestibility etc by the animals. Fodder beet can safely be used as green fodder mixed with wheat or rice straw in areas   of winter fodder leas period or as a silage round the year. So, it can provide a sound base for establishing the live stock industry in salt affected areas of Pakistan due to its rich proteinatious value (palatability, digestibility and low sugar content) and huge green foliage as well as maximum total biomass from these waste lands. 

The Technology
Fodder beet viable seed has been produced successfully at local level for farmers (at cheaper rates as compare to imported seed) having sizable salt affected lands to improve their socioeconomic conditions. This crop was grown successfully where no other conventional winter fodder could grow on waste land (salt affected, coastal belts etc.) and where brackish water is available. This crop can play a vital role in desalination process of the salt affected lands of Pakistan, which are more than 6.8 Mha. Seeds could be made available to farmers having sizable salt affected lands on demand. 

Key Reference

Khan M. A., Z. Abdullah and J. Rozema. (2002). Fodder beet: A new fodder crop for salt affected lands of Pakistan. In Prospects for Saline Agriculture (eds. Ahmad. R and K. A. Malik) Kluwer Academic Publishers, Dordrecht, Netherlands, pp.215-229.
Sugarcane Variety Thatta–10
Introduction 

Sugarcane in Pakistan is grown on an area of about 1.00 Mha with annual production of 3.00 m tonnes of sugar. The national sugar production is very low compared with the domestic sugar requirement. The role of high potential varieties in sugarcane production cannot be ignored. The present varieties are progressively loosing their potential due to multiple factors. Therefore, a large number of sugarcane varieties have been imported from different countries of world and are annually tested for their performance under Pakistan conditions. 

Technology Development, Demonstration and Recommendation.
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A new sugarcane variety Thatta-10 was developed by National Sugar Crops Research Institute, Thatta, PARC. The variety was approved by the Provincial Seed Council in 2004 for cultivation in Sindh. Thatta-10 has been developed from the fuzz of local variety and possesses the potential of producing 1200-2000 Mds cane per acre and sugar recovery of about 14%. Data obtained in different areas have revealed Thatta-10 gives 30 percent more cane yield and contains 20% more sugar content.

The Technology
Two sowing seasons i.e., autumn and spring are suitable for cultivation of variety. The autumn sugarcane (growing season 10th September to 30th October) gives 10-25% more sugarcane yields than spring season. For sowing, the 1.25 meter apart furrows should be made and 2-3 budded sets be placed in the furrows by over lapping method and then covered with 2 to 3 inches soil. The recommended dose of fertilizer is 100 kg N, 50 – 60 kg P2O5 and K2O (i.e., 4 bags of Urea two bags of DAP and two bags of MOP or SOP). At sowing time full dose of P and K should be incorporated in the soil. The N fertilizer must be applied in two split doses. For controlling of pests, the cultural practices should be adopted properly. On the severity of insect pests and dieses adequate chemical control measures must be taken. For management of the ratoon crop the crop should be harvested along with soil. Remaining husk straw etc may be ploughed in the filed.    

Key References   

Keerio, H. K., R. N. Panhwar., Y. M. Memon., M. Y. Araien., M. Chohan and B. R. Qazi. (2003). Qualitative and quantitative performance of some promising and commercial sugarcane varieties under agro-climatic conditions of Thatta. Pakistan Journal of Applied Science. 3: 670-673.

Khan, M. A., H. K. Keerio., S. Junejo., R. N. Panhwar., M. A. Rajput., Y.M. Memon and B. R. Qazi. (2003). Evaluation of new sugarcane genotypes developed through fuzz. Correlation of cane yield and yield components. 3: 270-273.
Tissue Culture Raised Banana Plants for Increased Banana Production
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Introduction
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Banana is an important fruit crop of Pakistan cultivated over an area of more than 33,000 hectares with annual production of 10, 3000 tones. Dwarf Cavendish variety (Basrai) is grown over more than 98% of the area. Conventionally, it is propagated through off shoots or suckers which grow as off shoots with the mother plant. The production declined drastically in early nineties due to wide spread of banana bunchy top disease caused by banana bunchy top virus (BBTV). This virus is transmitted with planting material (suckers) so new fields were also infected with this virus. Moreover its vector, black aphid (Pentalonia nigronervosa) is also present in the area causing further dispersal of this virus. In vitro shoot-tip culture is a vital technique for disease free plant production and dissemination of newly bred clones. 
Technology Development, Demonstration and Recommendation

During the year 2001-06, cultures were initiated from field grown suckers of cv. Basrai. After sterilization, 4-6 mm shoot tips were cultured on MS medium having BAP and IAA. Virus free cultures were multiplied in vitro. After multiplication, individual shoots were separated and rooted on half strength MS medium having IAA@ 1.0 mg/l.  In vitro raised plants were hardened in the green house where more than 89% plants survived. Field trials of tissue culture raised banana plants were conducted in banana growing areas of Sindh, Balochistan and some new locations in Punjab. 
The Technology

Technology for virus free banana plants production through tissue culture has been developed and tested in the field.  In the field, tissue culture raised plants grew faster, produced more suckers (41%) and on the average produced (9.13%) more fingers/ plant as compared with conventionally propagated plants.    

Key References 
Muhammad, A., I. Hussain, S. M. Saqlan Naqvi and H. Rashid. (2004). Banana plantlet production through tissue culture. Pakistan Journal of Botany. 36: 617-620.

Muhammad, A., H. Rashid, I. Hussain and S. M. Saqlan Naqvi. (2006). Comparison of BAP and kinetin on proliferation rate of banana (Musa spp.) cv. Basrai. Proceedings of XVII ACORBAT International Conference, Brazil, 15-20 October 2006 Vol. 02 pp: 494-497.

Disease Free Potato Seed Production through Tissue Culture
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Introduction

 Potato in Pakistan is cultivated over an area of 103.2 thousand hectares with an annual production of 1678.5 tonnes. Potato crop is prone to several viral, fungal and bacterial pathogens which cause economic losses up to 70%. On the other hand unavailability of healthy seed is a major problem for achieving maximum yield in Pakistan. There is a need to produce high quality disease free potato seed locally to reduce the import bill.
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Technology Development, Demonstration and Recommendation

Tissue culture lab at NARC has initiated research on virus free seed potato production in Pakistan in early 1980s.Since than this lab is contributing in disease free potato production. The material produced was tested in northern areas on farmers’ fields which were further disseminated in different areas. This technology was then transferred to the private sector and also adopted by the other institutes in Pakistan.  The technology later paved the way for introduction of locally produced potato seed. PARC extended the technology to the provincial research institutes by training manpower and sensitizing the scientific community on the importance of tissue culture technology in potato seed production.
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The Technology 

Tissue culture technology has been developed to produce virus free in vitro plants and nucleus/basic potato seed. Field demonstration showed high rate of multiplication and increase in the yield which is about 20% more than the normal propagation. This technology is well appreciated by private and public sector.

Key References

Hussain, I., Z. Chaudhry, A. Muhammad, R. Asghar, S. M. S. Naqvi and H. Rashid. (2006). Effect of chlorocholine, sucrose and BAP on in vitro tuberization in potato (Solanum tuberosum).  Pakistan Journal of Botany. 38: 275-282. 

Hussain. I., A. Muhammad. H. Rashid. Z. Chaudhry. S. M. Saqlan Naqvi and R. Asghar. (2005). Morphogenic potential of three potato (Solanum tuberosum) cultivars from diverse explants a prerequisite in genetic manipulation).  Pakistan Journal of Botany 37: 889-898.  

Plant Germplasm Conservation and Utilization

Introduction

Plant Genetic Resources serve as a foundation to achieve food security and sustainable agriculture.  They provide the source of all biological traits needed by plant breeders to develop high yielding varieties resistant to various biotic and abiotic stresses. During the last four decades, the introduction of improved varieties has caused a catastrophic loss to local biodiversity.  Realizing the importance of old landraces and their wild relatives, the Pakistan Agricultural Research Council  has established a national genebank at NARC to collect, conserve, evaluate and utilize crop genetic resources.

Technology development, demonstration & recommendation:
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The scientists of Plant Genetic Resources started collecting and conserving the crop genetic resources back in 1979 and so far have been able to assemble more than 23,000 accessions of various crops.  The major collections include cereals, food legumes, oil seeds and under-utilized crops.  The scientists have collected a wide array of genetic diversity and identified some elite lines of many crops. The lines moderately tolerant to salinity, and leaf folder (Cnaphalocrocis medinalis) in rice, early maturity and short stature in barley, good quality with desired  allelic combination in wheat, powdery mildew resistance in pea, blight resistance in chickpea and charcoal rot resistance in black gram have been identified for utilization in the breeding programs. Longer grain and desired plant types in basmati rice have also been identified from indigenous genetic resources. 

Detailed evaluation against biotic and abiotic stresses is being carried out and will remain a priority area for plant genetic resources. The SDS-PAGE, Isozyme, and DNA analyses have been used to evaluate genetic diversity in different crop species. Four accessions of wheat have been identified for good quality on the basis of allelic combinations. Fingerprinting of rice cultivars is under investigation using random amplified polymorphic DNA (RAPD) and microsatallite markers.

The Technology

The protocols of SDS-PAGE, Isozyme, DNA extraction and its amplification, using PCR, were optimized. These techniques are being utilized for genetic diversity studies, variety identification and marker assisted selections. 

Key References

Masood,M.S., M. Asghar and R. Anwar (2004).  Genetic diversity in wheat landraces from Pakistan based on polymorphism for high molecular weight gluten in subunits (HMW-GS). Pakistan Journal of Botony., 36: 835-843.

Ghafoor A, Z. Ahmad and R. Anwar. (2005).  Genetic diversity in pisum sativum and a strategy for indigenous biodiversity conservation. Pak.J.Bot. 37:71-77.

Masood,M.S.,  A. Ghafoor and Asif Javed. (2002). Laboratory manual for characterization and evaluation of Plant Genetic Resources. Pages 1-37.
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2.19. Grain Quality Testing Laboratory
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PARC has two state-of-the-art Grain Quality Testing Laboratories (GQTL), one at NARC, Islamabad and other at SARC, Karachi. These laboratories were established in 2004 to cater to the needs of Pakistani traders, with reference to WTO and importing countries’ requirements regarding grain testing and certification.
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Today GQTL serve as nucleus sites for qualitative testing of agricultural produce, be GQTL located at the port city of Karachi, directly serves the exporters, while GQTL at Islamabad serves producers, exporters, researchers and policy makers.

Testing services offered at GQTLs

· Grain physical quality characteristics analysis
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Cereal chemistry and cooking quality analysis

· Cereals pest and diseases analysis

· Environmental safety aspects, viz, estimation/ presence of pesticide residue, aflatoxin and mycotoxins in agricultural commodities

Testing Services Provided during the Last 3 Years:

a)
Support to Import/Export
i. All the wheat imported by Pakistan since 2003 has been either analyzed in these laboratories for quality assurance or inspected and analyzed at load / discharge port by the staff of these laboratories.

ii. Provided wheat testing services for the grain and flour distributed by international donors to the earthquake hit areas of Pakistan and AJK. 

iii. Provided testing/certification facilities to fruit and vegetable exporters on pesticide residues and heavy metals to facilitate their exports.

iv. Interacted with MINFAL on technical matters related to wheat quality specifications for imports / exports.

b)
Research and Development Programs
i. Survey of wheat growing regions each year. 2500 samples of wheat analyzed for incidence of diseases and quality parameters.

ii. About 1500 samples of food, fruits and vegetables from local dealers were analyzed for pesticide residues and heavy metals.
Potato Cyst Nematode Management through Non-Host Crops

Introduction

Potato Cyst Nematode (Globodera rostochiensis) is the most important parasite of potato throughout the world. In Pakistan, the pathogen was first reported in 1980 from Abottabad and in 1985 its impact was observed and population reached as high as 2000 cysts/100 g of soil. The yield was reduced almost to one-half in that area due to the nematode infestation. The nematode is host-specific and can survive in the absence of the host for as long as 28 years. The nematode infestation can be reduced with the use of resistant cultivars and nematicides.  Potato growers of the Kalam area have very small land holdings, therefore they can hardly afford the use of nematicides.

Technology Development, Demonstration and Recommendation
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Considering the difficulty of farmers in using nematicides, the NARC scientists introduced the use of winter hardy vegetables and non-host crops, like turnips, pea, cauliflower and cabbage, as summer crops.  These crops are cultivated in that area in the month of April and in about three months time they are ready for harvest after which the potato crop is sown.  The cauliflower and cabbage nursery should be obtained from other areas and can be planted in the month of April. This practice provides the farmer with additional income by having two crops and the delayed potato adversely crop affects life cycle of the nematode by low multiplication rate; hence the nematode population decreases with every cycle of the crop.  The subsequent surveys conducted in that area to monitor the nematode population reveals that the population has decreased to about 150 cyst/ 100 g of soil.

The Technology

The basic principal of this technology is the addition of non-host crops like peas, turnip, cauliflower and cabbage the in farming system. The technology is very popular among farmers of the Kalam area. Because has contributed towards enhancing their income well as reduced the incidence of potato cyst nematode infestation in potato crop.

Key References

Khan, B. A., Munir, A., Haque, M. I. and Aslam, M. (1986). Occurrence and population densities of potato cyst nematodes in Northern areas of Pakistan. Pak. J. Nematology, 4: 41-42.
Munir, A., Soomro, M. H. and Aslam, M. (1992) Potato cyst nematode in Pakistan: In ‘Status of Plant Pathology in Pakistan. (Eds A. Ghaffar and S. Shahzad) Proceedings of the National Symposium held at University of Karachi. pp 79 – 82. 

Plant Pathogens Reported First Time from Pakistan

Introduction
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Most of the crops get infested by devastating pathogens leading to drastic yield reductions. These pathogens may damage seeds/seedlings, roots, leaves and fruits. In cereals, yields are lowered through reduction in emergence, plant vigor and tillering. During the last 25 years the Crop Diseases Research Programme, NARC, have added to the knowledge on crop diseases by identifying and reporting the following plant pathogens in Pakistan: 

A) Fungi Colletotrichum graminicola, Dilophospora alopecuri, Phoma spp. and Ascochyta spp. from wheat, Alternaria tenuissima from pea, Phytophthora infestanc and Spongospora subterranea from potato, Alternaria padwickii, and Gerlachia oryzae from rice, Sclerotium rolfsii from  chickpea,  maize, lentil  and mungbean, Macrophomina fici from Fiscus elastica,  Fusarium moniliforme from rice, Phytophthora cactorum from apple, Alternaria tenuissima from dahlia, Ceratocytis fambriata from mango, Sclerotinia sclerotiorum from cabbage, maize, carrot, sunflower and safflower.

 B)  Bacteria Slimy bacteriosis of rapes and mustard, Leaf spot of Sesame caused by Pseudomonas syringae pv. sesami and leaf spot of pepper caused by Pseudomonas syringae, bacterial spot of almond caused by  Xanthomonas campestris pv. pruni,,  Bacterial Blight of alfa alfa, Bacterial stripe of sugar cane and sugar leaf scald caused by Xanthomonas albilineans, Bacterial gumming of wheat, Bacterial sheath spot of rice, Black spot of mango, Bacterial blight of peas, Bacterial spot of Schefflera caused by  Xanthomonas campestris.


C) Nematodes Fourteen new hosts of root-knot nematode (Meloidogyne sp.) were reported from Pakistan on field and horticultural crops among them Meloidogyne graminicola was new root-knot species.  Potato Cyst Nematode (Globodera rostochiensis and G. pallida) was also reported.

D) Viruses: A number of economically important viruses (TMV, ToMV, PVX, PVY, SCMV, ChiVMV, SMV, ZYMV, CMV, PLRV, BYDV, CLCuV, BBTV, TYLCV etc.) in various crops including field crops, fruits and vegetables have been reported.

Key References

Khalid, s. (1999). Research on Viral Disease Pakistan. Biblography &  Abstracts. PARC. pp.215. 

Iftikhar, S., S. Asad, A. Sultan, A. Munir and A. Iftikhar. 2006. Occurenec of Collectotrichum graminicola on wheat in Pakistan. Archive of Phytopathology and Plant protection. 

Integrated Pest Management Model for Fruit Flies

Introduction

Among a multitude of insect pests of quarantine importance, fruit flies are the most important. Peach fruit fly, Bactrocera zonata, perhaps causes more economic damage than the other species. This is virtually the most  serous insect pest problem in guava and also attacks most of the other soft fruits like mango, apricot, plum, peach, pear, persimmon, ber, melon, and cucurbit vegetables. Because of fruit fly issue, some countries had already banned the import of fruit from Pakistan. For controlling fruit flies presently farmers rely only on pesticides cover sprays. In some of the crops like guava the cover sprays of insecticides are applied about 5 to7 times at 10-15 days interval and 2 to 3 times in mango, two times in plum, peach, persimmon, pear, apricot, and at weekly interval in melons for protection from 

fruit flies. Under WTO regulations the international standards of exportable fruits and vegetables have to be followed under which these must be free of pest and pesticides residue. Therefore, effective control of insects is to be achieved through application of IPM models.

Technology Development, Demonstration, and Recommendation

The IPM model for fruit flies has been demonstrated on 450 acre mango orchards at Bukhari Farms located at 33 km on Bahawalpur Road, Multan during 2003; at 50 acre in 2005 and 500 acre in 2006 at Gardezi Farms in Amirpur, Kabirwala. It has also been demonstrated in 45 acre guava orchard at Malik Fayyaz Guava Farm Tridewali on Lahore-Sharaqpur Road during 2005 and 2006. Application of the technology has shown more than 90% success in Mango and more than 80% in guava.

The Technology

· Application of Pheromone A mixture of methyl eugenol and a contact insecticide (95:5) is applied to plywood blocks measuring 6x6x1.25 cm by dipping for 24 hours. These are nailed on the tree trunk at 1.5 meter height @ one block per acre and recharged with the same pheromone insecticide mixture after 10-12 days during fruiting season. 

· Application of Bait A mixture of protein hydrolysate and a stomach poison (90:10) is sprayed @ 3% solution in water on 1m2 on the underside of the tree canopy on each tree in mango and alternate plants in guava and other such plants at 10-12 days interval during fruiting.

· Application of 2% Neem Seed Powder Water Extract on susceptible varieties at 10-12 days interval during fruit ripening.

· Sanitation Collection of fallen infested fruits at 3 days interval and keeping the collected fruit in the sun during summer or burying deep during winter.

Key References

Akhtar, N., G. Jilani, M. Riaz, M. Ashfaque, and J. Iqbal, (2004). Effects of plant derivatives on settling response and fecundity of peach fruit fly Bactrocera zonata (Saunders). Sarhad Journal of Agriculture 20: 269-274.
Siddiqi, A. R., G. Jilani, J. U. Rehman, and S. Kanvil. 2006. Effect of turmeric extracts on settling response and fecundity of peach fruit fly. Pakistan  Journal of Zoology 38: 131-135.
Establishment of Biological Control Laboratories in Sugar

Introduction

Sugarcane crop is damaged by a number of insects such as sugar cane borers (stem, top, gurdaspur and root borers), pyrilla, scale insects, whitefly, mealy bugs, termites and mites. Borers are serious pests of sugarcane crop throughout Pakistan. For the last many year insecticides have been applied in different forms to control these insect pests. Sugarcane borers have a complex of natural enemies. However, Trichogramma spp. (egg parasitoids) kills the young ones of the pests before their development in the eggs. Despite of its importance, rearing of this parasitoid in Pakistan has not been done extensively. Its female lays eggs inside the borer eggs. They hatch within 30-36 hours and parasitoid larva feeds in the host egg and destroys it. Adult Trichogramma emerges in 8-9 days. It is very effective parasitoid because of its short developmental period.

Technology Development, Demonstration and Recommendation

Mass rearing laboratory of natural enemies was established at Insect Pest Management Institute, NARC. On the request from different sugar mills, scientists of IPMI, NARC, established mass rearing laboratories of enemies in vicinities of sugar mills. All the staff working in these laboratories has been trained to sustain the activities by themselves. The technology was transferred and Laboratories were established in

Yousaf Sugar Mills Ltd. Sargodha, Shahtaj Sugar Mills Ltd. Mandi Bahauudin, Phalia Sugar Mills Ltd. and Pattoki Sugar Mills Ltd.

In addition Technical assistance to mass rearing of natural enemies were provided to

Tandilanwala Sugar Mills Ltd. Faisalabad, Layyah Sugar Mills Ltd., Ashraf Sugar Mills Ltd. Bahawalpur and Shakarganj Sugar Mills Ltd. Jhang

The technology is being demonstrated on 100,000 acres annually with 85-90% control of sugarcane borers and about 1000 farmers are benefited every year.

The Technology

The technology consists of mass rearing chamber of Sitotroga (Host of Trichogramma). Mass rearing chamber is made of tin sheets having two parts. The upper part is rectangular and measures 37x37x50 cms while lower part tapers downwards and has opening measuring 3x3 cms To this an adult collection box is attached. Open top is screened with iron gauze and wooden frame is placed. The trays measuring 36x30x5 cms are also made of tin sheets. Five trays filled with wheat grain are placed in each chamber. The adults of Sitotroga are released in chambers. At temperature of 26-28° C and relative humidity 50 -60%, the development of larvae of Sitotroga is completed in 29- 35 days. Emerged moths fall directly into the adult collection/oviposition box. When sufficient host eggs are available daily then rearing of Trichogramma is initiated. Gum is spread uniformly on pieces of ivory card (5x6 cms) and eggs of Sitotroga are sprinkled. Afterwards these egg cards are placed in a glass jar containing Trichogramma adults at least for 24 hours. After 24 hours these egg cards are removed, because they are parasitized and placed fresh cards in it. Parasitizes eggs can be kept in cold storage at least for two weeks without losses. They are released in field as per requirement.

Key References

1rshad, M., Khan, A. Z. and Ehsan-ul-Haq. (2001). Establishment of Trichogramma Mass Rearing Laboratories at Sugar Mills of Punjab. Integrated Pest Management Institute, NARC, Pak. Agri. Res. Council, Islamabad, 13 pp.

Ehsan-ul-Haq. (2001). Production of Trichogramma in Biological Control Laboratory at Shahtaj Sugar Mills 

Ltd., Mandi Bahuddin (Pictorial Presentation). Integrated Pest Management Institute, NARC, Pakistan Agricultural Research Council, Islamabad; 38 pp.

Neem Seed Formulations at Farm Level

Introduction

A heavy reliance on pesticides for controlling insect pests in Pakistan has created “Pesticide Syndrome” that has led to insecticide resistance and pest resurgence due to elimination of natural enemies. Accumulation of toxic insecticide residues in human and animal bodies through direct exposure and through food chain has caused serious health and social consequences. Therefore, alternate pest control strategies are urgently needed. Neem Azadirachta indica has been extensively and intensively studied in PARC and elsewhere to prepare insecticide formulations. The following technology has been developed for production of neem pest control formulations at farm level.

Technology Development, Demonstration, and Recommendation

The neem formulations have been extensively used by the farmers in Sind and Punjab on cotton, rice, vegetables and fruits such as mango and guava. In 5 case studies on cotton in Khairpur the efficacy of the neem formulations has been at par with insecticides such as Methamidophos, Thiodon, Deltaphos, Karate and Talstar.  Neem-based pesticides are now globally known as effective and environment friendly pest control materials. 

The Technology

· Neem Oil Solution: Neem oil is extracted by crushing the neem seed in an electric expeller. After oil extraction, neem seed cake is left over as a residue. Then neem oil suspension is prepared by shaking after adding 1% detergent (soap, surf or any liquid detergent) and an equal amount of water in the purified neem oil. Thereafter, extra water is added to the suspension to make 1% neem oil spray solution. The solution can be sprayed from 0.5-2% concentrations depending on the spices crop and the nature of insect pests. Neem oil solution sprays are applied at 10-12 days interval. 

· Neem Seed /Neem Cake Powder Water Extract: Fine neem seed /neem cake powder is obtained by grinding neem seed /neem cake and sieving through 60 mesh sieve. The powder is kept in a cotton bag along with 1% detergent (soap, surf or any liquid detergent) and soaked in hot water (80°C) for 16-20 hours. The extract thus obtained is diluted to prepare 2% water solution based on the weight of the powder.

· The solution should be prepared fresh for each treatment and should be used within 12-24 hours after preparation. 

Key References

Jilani, G, R. C.  Saxena, and B. P. Rueda. (1988). Repellent and growth inhibiting effects of turmeric oil, sweetflag oil,neemoil and “Margosan-O” on the red flour beetle, Tribolium castaneum (Coleoptera: Tenebrionidae). Journal of Economic Botany. 81: 1226-1230.

Jilani, G and R. C. Saxena. (1973). Studies on neem plant materials as repellents against stored grain pests. Pakistan Journal of Scientific and Industrial Research. 16:251-254.

Development of Bait Application Method to Control Wild Pigs 

in Agricultural Crops
Introduction
Wild pig causes heavy losses to crops like, sugarcane, maize, sorghum, potato, wheat etc. They are wily, smart, strong and large in size. They can even kill or injure humans when they are frightened. It is difficult to keep them out of food crops. The farmers have no good methods to protect their crops. NARC scientists realized the importance of the problem and to develop a method to control this menace.

Technology Development/Demonstrated/Recommendation

During 1988, research work on the development of control technique was started in range lands of Kala Chitta ,Khairi Morat in District Attock. After going through series of tests on palatability, food preference and bait acceptances, a bait formulation and a bait application method was finally developed. This practice is done to protect the livestock and other non- target animals. The recommended toxic bait formulation and its application should be applied on community basis to achieve good results. Keeping in view the population of pigs the number of furrows can be increased. The quantity of bait exposed in the furrow should be increased with the rate of consumption, which depends upon the population of pigs.

The Technology

The toxic bait formulation is composed of the broken wheat or maize grain 90%, molasses 2%, edible oil 2% and Racumin 0.0375.

This bait is exposed in furrows of size (3x1x1) feet. These furrows are excavated on the pathways of wild pigs. Measured quantity of bait is placed daily late in the evening and the consumption is recorded in the following morning.. During daytime the furrow remain covered with empty sack, thorny bushes having stones on the top.

Key References

Ejaz, A., M. Munir Asif, A. A. Khan, I. Hussain, S. Munir, J. E. Brooks .(1991). Wild pigs and their control. Vertebrate Pest Control Project. GOP/USAID/DWRC/NARC, Islamabad (Urdu) 21 pp.

Brooks, J. E. E. Ahmad and I. Hussain .(1988). The use of anticoagulants in wild boar control preliminary field trials. Technical Report No. 14,  VPCP/GOP/USAID/DWRC/NARC, Islamabad.

Farmer’s Pack for Safe Storage of Grains at Farm Level

Introduction 

Farmers store grains for varying length of time in numerous types of small storage receptacles of different shapes and sizes but predominantly in gunny bags. The storage losses in gunny bags vary considerably from place to place. The magnitude of losses is quite high due to the fact that in Pakistan wheat-harvesting and threshing is followed by monsoon rains. The jute bags as well as grains being hygroscopic react to change in the environment and become conducive for insect development and multiplication.

Technology Development and Demonstration 

Scientists at the PARC’s Grain Storage Research Laboratory, at Karachi developed an economical and effective method for use at farm level. The technique is named “Farmers Pack”. 

The Technology 

Polyethylene not only preventing the escape of fumigant gas to achieve 100% insect mortality also provides protection by preventing the entry of insects from the surroundings. In addition, the enclosed bags also remain protected from the environmental influences (i.e., temperature and humidity) that are known to affect the grain storability. The farmer’s pack has been tested all over the country and found very effective, safe and cost-effective in almost all situations. Ten bags of 100 kg each are enclosed in a polyethylene tube and fumigated with phosphine. Keeping in view the availability of polyethylene tube in the local markets, 5 x 2 bags stack is erected on wooden planks mounted on five bricks to make it rodent-proof. For enclosing the bags in polyethylene enclosure, the bottom end of the polyethylene tube is sealed by folding it under the weight of two bottom-layer bags and thereafter the stack was erected upto 5 bags height. Subsequently, the remaining polyethylene is stretched towards the top of stack. For the purpose of fumigation one tablet of phosphine is placed in the polyethylene enclosure and thereafter is folded and enclosed at the top to make it airtight to prevent the escape of gas. The enclosure is capable of protecting the stored grains for more than a year.

Key References 
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Fertinemakil for Control of Nematodes

Introduction

Nematodes are tiny but mighty enemies of plants. They are microscopic in size but are complete animals with all systems. They live in the soil around plant roots and damage roots. Plant parasitic nematodes are one of the limiting factors affecting crops yield. In Pakistan, damages to plants caused by nematodes are more serious and complex than in most developed countries. Neem crude products are known to reduce the nematode population and increase the yield. 

Technology development, demonstration and recommendation.

Neem seeds were collected from interior Sindh, dried and dehulled to get seed coat. This seed coat was ground into fine powder, 0.1 % fungicide added and used in field for agricultural experiments. This product was applied on different crops, i.e., mango, onion, garlic and chillies in field trials at CDRI, PARC, University of Karachi, Hyderabad and Mirpurkhas districts, Sindh. Fertinemakil was prepared by Crop Diseases Research Institute, Karachi in collaboration with PCSIR Laboratories, Karachi and patented by Government of Pakistan under Patent and Design. Act, patent office, Karachi vide No. 107/2002, No. 138034.

The Technology

The recommended dose of Fertinemakil is 800 kg/hectare. This preparation has two-way effects; i.e., it controls the nematodes and also enhances plant growth resulting in better yield.
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Integrated Pest Management in Rice

Introduction

One of the major yield limiting factors in rice crop is the attack of insect pests. Among these, rice stem borers (SB), leaffolder (LF) and whitebacked planthopper (WBPH) are of economic importance and cause substantial yield losses every year. The success of this crop, therefore, depends upon effective plant protection measures and insecticides are mainly relied upon for this purpose. Prophylactic and misuse of insecticides has posed serious problems including insect resistance against insecticides, outbreak of secondary pests, resurgence of target pests, destruction of bio-control agents, environmental pollution and human and animal health hazards.

Technology Development, Demonstration and Recommendation

The rice scientists of NARC, in collaboration with provincial research institutes, have developed IPM technology for crop rice. The technology was disseminated among the farming communities on 5,000 acres in rice growing areas of the Punjab. The farmers were enabled to identify pests and bio-control agents and to make management decisions on the basis of ecosystem analysis and utilize different options of IPM. On the basis of ecosystem analysis, use of pesticide use was reduced upto 65% in the project area with an extra benefit of Rs. 600 per acre, which is amounts to Rs. 3000 million on country level. Additional benefits are the conservation of beneficial organisms, less environmental pollution, minimum pesticide hazard and achievement of stability and sustainability in rice production. 

The Technology
Studies revealed that conservation of bio-control agents, through stubble management, seems quite feasible for the management of insect pests of rice-based cropping system. Insect pests are managed by logical integration of various tactics like, cultural and mechanical methods, growing of resistant rice varieties, utilization of bio-control agents (parasitoids, predators, pathogens) modifications of the pest environment and, when necessary an appropriate and timely use of insecticides.
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National Disease Screening System for Rust Diseases of Wheat

Introduction

Wheat rusts are the most important production constraints in wheat growing areas of Pakistan. The severe epidemics of leaf rust were reported in 1948 and 1954, which reduced the grain yields by 30-50 percent. An other severe leaf rust epidemic in 1978 resulted in an estimated national loss of US$ 86 million. 

Technology Development, Demonstration and Recommendation

Advance/candidate lines received from the breeders have to qualify two years field screening under heavy inoculum pressure in the National Wheat Diseases Screening Nursery (NWDSN) followed by two years screening under National Uniform Wheat Yield Trials (NUWYT). An artificial rust inoculation of known prevalent races/virulences of rusts was carried out at 3-4 leaf stage. The observations on response and severity of rust diseases are recorded according to Loegering, (1959). 


Coefficient of Infection is calculated by multiplying the response value with the intensity of infection in percent. Average Coefficient of Infection (ACI) was derived from the sum of CI values of each entry divided by the number of locations. Desireable/acceptable advance lines included in the NWDSN are those, which have ACI<9.  After some modifications a rating scale for disease resistance was adopted by PARC in 1982 based on scale by Doling (1965).

 
The highest ACI of a candidate line is set at 100 and all other lines are adjusted accordingly. This gives the Country Average Relative Percentage Attack (CARPA). The '0' to '9' scale previously designated as Resistance Index (R.I) has been re-designated as RRI (Relative Resistance Index). From CARPA, RRI is calculated on a 0 to 9 scale, where 0 denote most susceptible and 9 highly resistant.

Key Reference:

Aslam, M. (1982). Uniform procedure for development and release of improved wheat varieties. Mimeograph, PARC, Islamabad.
BARD-I





WESTAR








SHIRALEE





CON-I





CON-II





Fingerprinting of glutenin subunits in wheat to improve quality 




















Bumper pod formation





ShirAZ-96 showing cold Tolerance





�


�








RAPD banding patterns of commercial varieties and primitive cultivars of rice





Identification of rice cultivars using microsatelllite markers.
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