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Research-based Knowledge & Technology


HORTICULTURE

Tea Introduction in Pakistan

Introduction

Tea (Camellia sinesis) is a common form of beverage being used in almost all over the world. The per capita consumption of tea is approximately 1 kg/annum. The tea requirements are met through imports from the tea producing countries. It is established that 140-150 tonnes of tea is being imported every year with a total cost of Rs.8.0 billion (approx.) which is heavy burden to the national exchequer. The demand for tea is growing year by year in the wake of high population growth. Thus there was urgent need to introduce tea cultivation in Pakistan. 

Technology Development, Demonstration and Recommendation 
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Cultivation
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The activities on tea cultivation in Pakistan were started as early as 1958 but could not prove successful which lead to the understanding that tea may not become a commercial crop in the country. However, PARC initiated efforts from 1976-77 and later invited Chinese Experts in 1982 and 1987-88 who surveyed the prospective areas for tea cultivation and identified about 64000 ha of land with good to moderate potential. Based on the encouraging reports, PARC established National Tea Research Station, which was later, upgraded to the level of Institute. Through the research efforts suitable varieties were identified, nursery-raising techniques developed, soil amendments worked out, management practices, pest control, inter cropping etc. were developed and plantation was established on 43 acres.


The crucial stage now was to popularize it with the farmers who were reluctant, as it has long gestation period, lack of credit and processing facility. They demanded a Buy Back Agreement before plantation, which could only be provided if the processing facility was available. Looking to this situation, a development project was approved and implemented at NTRI, which helped to undertake the tea development activities more vigorously to increase the area, which has now reached to about 525 acres. Nursery raising facilities have been established at Shinkiari, Swat and Battagram where to the tune of about 0.8 million saplings are produced every year for distribution to the farmers.

Processing 

To utilize the raw material i.e. tealeaves, initially a Green Tea Processing Plant was established with a capacity of 50 kg green tea per day which was later shifted to Swat. However, looking to the maximum consumption of black tea in the country, plans were prepared for installation of Black Tea Processing Plant with a capacity of one ton Black Tea per day. This plant was inaugurated by the President of Pakistan on September 07, 2001. This plant is processing about 10 tonns black tea every year which is expected to increase with the availability of raw material from the farmers’ fields. 
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The Technology

On the basis of encouraging results obtained through the studies conducted at NTRI in terms of tea production a complete package of production technology has been developed for the farmers. This includes availability of saplings, nursery-raising techniques, planting methods, soil amendments, training, punning, fertilization, harvesting of tea leaves, insect pest and disease management and inter cropping practices. 

Key References

Khan B. M and H. U. Shah. (2004). Introducing tea culture in Pakistan. Farming Outlook 3(4): 14-16


Waheed A., F. S. Hamid, N. Ahmad and B. M. Khan. (2002). An over view of tea plantation in Pakistan. Online Journal of Biological Sciences: 1(4) 495-498.

Clonal Propagation of Guava Made Easy

Introduction 
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Guava (Psidium guajava L.) is an important fruit because of its nutritional value and wide adaptability to varied soil and climatic conditions. However, guava does not lend itself easily to the various asexual propagation methods. The only method of its commercial propagation is through seed and it is for this reason that the standardization of its cultivars has not been possible. Horticulturists in the subcontinent have tried different asexual methods for its propagation, using plant growth regulators, but have met with limited success. Therefore, NARC horticulturists addressed research on vegetative propagation of guava. 

Technology Development, Demonstration and Recommendation 

Although guava is hard to root, our 1988-2003 investigations indicated that it can be successfully propagated axesually. The use of stem cuttings is the least expensive method for vegetative propagation. Therefore, different types of cuttings were tried during different seasons of the year, using different root promoting plant growth regulators and rooting media under mist in the greenhouse. On the basis of our research local selections were made from guava growing areas of Punjab, NWFP and Sindh keeping in view the fruit size, colour, shape and seed to pulp ratio, taste and yield. True-to-type plants of selected cultivars and training in propagation were also provided to the fruit nurseries of Pattoki and Sharqpur (Punjab), Kohat (NWFP) and Larkana (Sindh). A clonal orchard (10 acres) of local and exotic cultivars was established at Sharqpur (Punjab). Now a commercial nursery has set a clonal guava nursery in that area as well. This research success has led to the establishment of true-to-type orchards of guava yielding high quality fruit for fresh consumption and processing industry. 

The Technology

Shoot-tip cuttings (10-15 cm long with 4 leaves) of current season growth treated with 12 ppm solution of Paclobutrazol (ICI Pakistan) give 90% rooting after 6 weeks when planted July-August in a coarse sand media under mist in the greenhouse with 80-85% relative humidity and 25-30 oC temperature, and natural day length. Similar results are obtained when 4000 ppm IBA was used keeping all the other conditions constant. Rooted cuttings are later shifted in polythene tubes containing a media mixture of soil, silt and well rotten manure in equal quantities and kept in the greenhouse for acclimatization.

Key References

Mukhtar A., I. Ahmed, M. H. Laghari, and Hidayatullah. (1998). Effect of growth regulators on rooting in softwood cuttings of guava under mist condition. Sarhad J. Agric. 14 (5):423-425.

Hafeez U. R., M. A. Khan, K. M. Khokhar, and M. H. Laghari. (1991). Effect of season on rooting ability of tip cuttings of guava (Psidium guajava) treated with paclobutrazol. Indian Journal of Agric. Sci. 61(6): 404-406.
Peach Rootstock Choice for Quality Production

Introduction
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In Pakistan, Peach (Prunus persica) is second most important stone fruit, after plum. The economic life of peach orchards is 7 to 10 years and the most important factors responsible for this decline have been identified as the use of inappropriate rootstock and calcium induced iron chlorosis. A major problem with wild peach rootstock is its genetic variability.

Technology Development and Demonstration 

Different types of rootstock have been used for peach in the world. GF 677 is a potential rootstock under Pakistani soil conditions resulting to extend the economic [image: image11.jpg]


life of peach orchards beyond 15 years. It is considered to be a rootstock for calcareous and high pH soil conditions because it is resistant to calcium induced iron chlorosis and to avoid replant disease syndrome. It is resistant to peach rust, crown gall, root knot, and is more vigorous in growth than peach seedling rootstocks. Fruit yield, average fruit weight and fruit quality is higher in trees on GF 677. However, GF 677 cannot be propagated through seed, being a hybrid (Peach x Almond). Demand of peach plants grafted on GF 677 may not be met by conventional multiplication of this rootstock; therefore in vitro propagation has become an inevitable alternative to the conventional methods. However, no report exists about its multiplication through tissue culture in Pakistan. Hence, at NARC, Islamabad protocols for in vitro shoot proliferation, rooting, and acclimatization have been standardized. 

The Technology

For shoot proliferation study, MS (a high salt medium) and AND (a low salt medium) media were compared with different BAP concentrations (0.3, 0.6, 0.9 mg l-1). For rooting, half strength MS medium was used with different IBA concentrations (0.3, 0.4, 0.5, 1.0, 2.0, 3.0, 4.0, mg l-1). It was concluded that, MS was the best for multiplication of peach rootstock GF 677 and 0.6 mg l-1 BAP was the most affective concentration of cytokinin. Of the different concentrations of IBA tested, 0.4 mg l-1 was suitable auxin for rooting without any callus interphase. Well rooted plantlets were transferred to greenhouse and grown successfully with 80% survival. Field nursery of the greenhouse acclimatized plants has also been developed. 

Key References

Ahmed, T., H. U. Rahman, and M. H. Laghari. (2004). Effect of different Auxins on in vitro rooting of peach rootstock GF 677. Sarhad Journal of Agriculture 20(3): 373-375.
Ahmed, T., H. U. Rahman, and M. H. Laghari. (2003). Effect of culture media and growth regulators on micropropagation of peach rootstock GF 677. Pakistan Journal of  Botony, 35 (3): 331-338.

Early Grapes – A High Value Crop for Pothowar Region

Introduction

Grape is one of the most remunerative summer fruit crops, native to warm, temperate zone between 34o N and 49oS latitude. Mountainous and sub-mountainous areas up to 2000m altitude or more are suitable for its cultivation. In Pakistan, grapes are grown on an area of 13,000 ha with annual production of 49.0 thousand tonnes (2004-05). Recent developments in its production technology have made it possible to grow this crop in Pothowar region on commercial scale. 

Technology Development and Demonstration 
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Monsoon rains result in fungal diseases and rottening of grape berries. Therefore, it is imperative to select those varieties that could escape the summer monsoon rain and mature before the monsoon season. Hence, early maturing table varieties are suitable for Pothowar region. The recent introduction and evaluation of varieties at NARC, has revealed that the varieties, Flame Seedless, King’s Ruby and Perlette are early in maturity, so are found successful in the region. These can be harvested by the end of June, thus escape the monsoon rain damage. The early crop harvest gives the higher returns to the farmers. 

The Technology
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On the basis of encouraging results obtained in terms of fruit production and quality a complete package of production technology has been developed for the farmers. This includes availability of plants, planting methods, plant to plant distance of 2.6 m and row to row of 3.3 m trellising and training on two parallel wires attached with the pole along with each plant (cane system), punning at dormant stage, bunch thinning at flowering stage (leaving 25 healthy bunches per plant), irrigation at weekly intervals, and fertilization N: P: K (1:1:1) during mid February.

Key References

Shah, A. H., I. Ahmed, M. H. Laghari and B. Raja. (1993). Production technology for grape growing in Pothowar. Progressive farming 13 (3): 24-27.
Qurashi, K. M. and I. Ahmed (2004). Angoor ki Kashat. National Agricultural Research Centre, pp4.

Olive: Standardization of Propagation Techniques 

Introduction
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Olive (Olea europea) is a good source of high quality edible oil which contains ployphenols, vitamin E and other natural antioxidants. Though cultivated species of olive are rare in occurrence, wild olives are common in northern areas of Pakistan, indicating that cultivated species can be grown successfully. Some promising oil and table cultivars have been identified by Fruit Crops Programme at NARC from exotic germplasm introduced from Turkey and Italy. To extend olive plantation in Pakistan, research was carried out on multiplication of selected varieties.  

Technology Development, Demonstration and Recommendation 

Olive propagation through seed is not desirable method for multiplication due to segregation. Seedlings require larger time to come into bearing. Therefore, research on various propagation techniques was started at NARC. Olive is hard to root under ordinary conditions but can be propagated successfully through cuttings under mist. Top working techniques were standardized. The best results (80-90%) were achieved from August to September with T-Grafting technique. On the basis of NARC research findings techniques are being adapted by farmers in the provinces of Punjab, NWFP and Balochistan, About 1.37 millions wild olive plants have been converted into improved varieties.

The Technology

Plant cutting of 10-15 cm length of last year growth treated with 4000 ppm IBA and planted in sand culture under mist at 22-28oC with relative humidity 80-90% give more than 60-70% rooting success during 2nd week of February. Conversion of wild olive trees into productive commercial cultivars by suitable methods of top-working have great impact on economy of olive growing areas of Pakistan. 

Key Reference

Mukhtar, A., H. U. Rahman, I. Ahmed, K. M. Khokhar, and M. B. Raja. (2001). Standardization of top-working techniques for wild olive trees. Sarhad Journal of  Agriculrure. 17(1) 47-48.

Off-Season Vegetable Production under Plastic Tunnel
 Introduction 

Protected vegetable production technology is popular in several countries as it enables to grow vegetables when it is not otherwise possible under field conditions. This coupled with enhanced crop yield of high quality produce allows the growers to invest in this business and earn handsome profit. 

Technology Development and Demonstration 

During 1988, work on off-season vegetable production was started. Different trials were conducted on raising cucumber and tomato crops under plastic tunnel. The technologies for tomato and cucumber production were developed. A project for demonstration of subsequently low cost tunnel structures were installed at farm level through out Pakistan with the help of provincial cooperative units and raising of tomato and cucumber crops were demonstrated. Training courses were organized for dissemination of these technologies. Leaflets were also published and distributed amongst stackholders. 

The Technology 

   The recommended time for raising tomato nursery is September. The seedlings are transplanted in October. The fruiting starts in February and continues till May. Two cucumber crops are recommended i.e., autumn crop is transplanted in October which gives fruiting from November to February and spring crop is transplanted in February which gives fruiting from March to May.   A net profit of Rs. 1,20,000 per acre could be obtained.

Key References

Chaudhary, M. F., K. M. Khokhar, M. Ashraf, and T. Mahmood. (1995). Performance of six tomato hybrids/cultivars under plastic tunnel during winter. Sarhad Journal of Agriculture II 325-329.

Chaudhry, M. F., T. Mahmood, A. Jan, and Hidatullah. (1998). Comparative performance of some cucumber hybrids under plastic tunnel during spring and autumn season. Sarhad Journal of Agriculture, 14 29-32
Coconut Popularization in Coastal Areas 

Introduction

Coconut palm (Cocos nucifera L.) is a tropical plant that grows favourably within latitudes 20◦ north and south of the equater. Pakistan is facing a chronic deficit of edible oil. Considering its importance, the PARC made efforts in 1980 to introduce it in coastal areas of Sindh and Balochistan. 

Technology Development, Demonstration and Recommendation 

Coastal area of Pakistan has a sub-tropical climate considered suitable for coconut cultivation. Therefore, 200 coconuts imported from Sri Lanka (1980) were raised and studied at CARS Karachi to gather information on their local performance and develop technology for popularizing coconut cultivation amongst the farmers. Later in 1983, 50,000 seed nuts were distributed in Balochistan and Sindh province. The scientists of Plant Introduction Center, Karachi developed the technology on nursery management production. 

The Technology

Coconut is propagated by seed and planting is preferably carried out in rainy season of July-August.  Tall varieties in square requires (25’x25’) 79 and Dwarf (22x22) 90 nuts/acre. In rectangular plantation tall (18’x35’) 69 and dwarf (18x27) 89 nut/acre are needed. A 2’ diameter and 3’ deep pit filled with loamy soil and FYM (2:1) should house a single plant in the middle that requires 5-10 liters of water/day. An adult plant needs 50 liters of water. About 5-10 kg FYM along with NPK (2:3:3) fertilizer be applied every six months ranging from 225 grams in first year to 1 kg from fifth year onwards.      

Key References

Annonymous. (2001). Urdu Pamphlet “ Narial Ki Kasht; uskay zarar rasan kiray of bimaryun ka tadaruk, PARC 2004. 

Ahmad, Z. and S. Soliaman. (1982). Agro-technology for coconut growing Progressive Forming, 2(8): 27-20.  
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