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POST HARVEST HANDLING OF CUT-FLOWER ROSE 1. ITRODUCTIO Cut flowers, bulbs, perennial flowers, ornamental plants, landscape and gardening, floral arrangements, and specific decorations are among important business areas currently practiced under floriculture sub-sector in Nepal. Over the past two decades production pattern is changing according to consumers demand behaviors as well as global market scenarios. Since early Nineties, cut flower production system flourished especially with gladiolus and roses. Currently more than 50 cut flowers are available in Nepalese market. Among these 5 cultivars viz. gladiolus, and local roses are grown in open areas and Dutch rose, carnation and gerbera are cultivated under covered areas and are available round the year. Transaction in floriculture (FA, 2007) Description Rs.Million Remarks Seasonal flowers and plants 25 Ornamental plants 100 Shurbs and climbers 20 Cut flowers 25 FAN wholesale Rs.5.2 Exports and domestic trade of 20 Bulbs, rhizomes, etc. 6. Tissue culture and others 20 7. Landscaping and gardening 20 Total 230 In 2006 transaction of cut flowers was 25 million. It is in increasing trend. In case of cut rose, transaction is in increasing trend but in year, 2005 it has decreased drastically. (FAN, 2007). 1. 2. 3. 4. 5.



Fig: Trend of transaction of cut-rose from FA
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POST HARVEST HANDLING OF CUT-FLOWER ROSE Consumption Trends of Cut Flowers in Kathmandu Valley (FA, 2007) Market Segments



Trends for the last 2 years



Officials



Constant



Foreign diplomats and mission



Constant



Hotels



Declining



Restaurants



Constants



Wedding Receptions



Increasing (Blooming)



Special occasions (Traditional, religions)



Increasing



Welcome, Farewell and similar other events



Increasing



Birth, Death and other personal programs



Increasing



This table shows the increasing trend of cut flowers in Kathmandu. Other cities have the similar trend. Import Shares of cut rose in Domestic Market



This fact shows the prospect of cut rose production in Nepal. There is huge gap between domestic production and demand. Prospects of floriculture in epal  Nepal’s most of the Hills and mid-Mountain regions with height of 1000 to 4000 mt comprising 41.7 % of total land surface and having about 1500 mm rainfall and day temperature 20 to 30 and night temperature 5 to 20 degree centigrade are favourable for production as well as trade of native and commercial flower species. These locations have 60 to 80 humidity and soil acidity 5.0 to 6.0 ph that are very much suitable for flowers and plants production.  About 6500 species of flower and ornamental plants including 380 species of orchids are available in the country with the possibility of further innovation, commercialization and diversification. Currently more than 50 cut flowers and 100
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POST HARVEST HANDLING OF CUT-FLOWER ROSE varieties of bulbs and plants are available in the domestic markets.



The most



commonly commercialized items are gladiolus, carnations, local roses, Dutch roses, Gerberas, Tube roses, Cymbidium orchids, Brid of Paradize, Anthurium, marigold, Cycas, Tupidianthus, Phoenix, Dracaena, Ficus, Gloriosia spp., Zephyranthus, Hoemanthus Multiflora, Kukurma, etc.  Production activities are concentrated in Kathmandu valley, Chitwan, Jhapa and Morang in view of nearness to Kathmandu, some Indian markets, and international airport in Kathmandu. Targeting Delhi flower market feasibility studies and trial production of flowers are underway in the far western district, Dadeldhura of Nepal.  Quality – Following the climatic advantages, in the immediate past the quality and presentation of Nepalese flower bulbs, roses, carnations, gerberas, tissue culture plants, etc. have been well recognized in the Indian and overseas markets. The three areas of special consideration that attract additional investment for the development of export quality of products are (a) green houses, (b) planting materials and (c) plant health management. According to the Floriculture Association of Nepal (FAN), 550 small and medium farm units and their networks altogether give employment to about 2500 people and more than 60% of them are women. If within five years flower and other floriculture products cultivations are extended by 10 folds or up to 1000 ha, there is the possibility of creating employment for 25,000 people. Problems Creating enabling environment and achieving competitiveness in the floriculture sub-sector require addressing of many constraints faced by the growers and exporters. These constraints are the limiting factors to attract domestic as well as foreign direct investments. These constraints are related to •



Absence of government policies and strategies,



•



Lack of information on technology and technical experts,



•



Inadequate export management system,



•



Lack of adequate finance,



•



Inadequate infrastructures,



•



High air-freight charges, etc.



•



Lack of knowledge about post harvest technologies.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE ROSE Rose is a woody perennial of the genus Rosa, within the family Rosaceae. There are over 100 species of rose. They form a group of erect shrubs, and climbing or trailing plants, with stems that are often armed with sharp prickles. Flowers are large and showy, colors ranging from white through yellows and reds. Most species are native to Asia, with smaller numbers native to Europe, North America, and northwest Africa. Cultivars and hybrids are all widely grown for their beauty and fragrance. Rose plants range in size from compact, miniature roses, to climbers that can reach 7 meters in height. Different species hybridize easily, and this has been used in the development of the wide range of garden roses. Types of roses: 1. Floribunda – about 1.5 to 2.0 feet high, prolific, either single of cluster in one stem. 2. Hybrid tea – about 3 to 6 feet tall that produce large flowers. 3. Grandiflora – resembles tall floribunda with flowers as big as hybrid tea but much larger than floribunda. 4. Miniatures – sometimes called pitiminies, which are very short, bushy and profusely producing tiny button sized flowers. Roses are best known as ornamental plants grown for their flowers in the garden and sometimes indoors. They have been also used for commercial perfumery and commercial cut flower crops. Some are used as landscape plants, for hedging and for other utilitarian purposes such as game cover and slope stabilization. They also have minor medicinal uses. The history of flower business is fairly old in the developed countries. Since the last two decades, there has been continuous expansion of global market for cut flowers. Rose demand is increasing due to elegance, beauty and long vase life. 2. CULTIVATIO AD MARKETIG OF ROSE I EPAL Rose occupies first position in international trade followed by Chrysanthemum, Carnation, and Gladiolus (Malla, 1998). Commercial farming of flowers and plants started in Nepal about five decades ago. Majority of the pioneers in this sector were primarily gardeners working either in the gardens of the Ranas or the Royal Palace. However, floriculture industry in Nepal started in more organized way since the inception of the Floriculture Association of Nepal in 1992. Floribusiness in Nepal is taking up its momentum since mid1980s. Rose is the first exported cut flower of Nepal especially in Japan, Germany and Netherlands. Rose cut flower is grown in Kathmandu, Lalitpur, Bhaktapur, and Chitwan district. More than 9 ha area is covered by rose cultivation. Due to the availability of lot of 5 Prepared by: Subash Dahal (Institute of Agriculture and Animal Sciences), Nepal.



POST HARVEST HANDLING OF CUT-FLOWER ROSE garden roses species, cheap labor and diversify climate and topography of Nepal it gives comparative advantage over South Asian Association of Regional Cooperation (SAARC) region to produce quality rose for international market especial for export during summer season. We can produce different varieties of rose cut flower all round the year. Besides cut flowers, many expensive by-products such as Rose oil, Gulab jal, perfumes and other different products can be prepared which has also substantial economic values.



All



stakeholders are tackling with the limited knowledge related to post harvest technologies of cut flowers (Pun, 2003). Post harvest handling system in Nepal is still undeveloped, majority of cut flower growers (more than 85%) do not apply preservatives and keep in cold store and 100% of the wholesaler, retailer and consumer do not apply any kind of preservatives. Level Growers level Wholesale Florist Total



Post harvest loss 5% 15% 5% 25%



FAN, 2007 Recent survey showed that 25% of post harvest loss has been reported during cut flowers. In 2006, crop wise cut flowers losses were observed in Gerbera (16%), Dutch rose (15%), Gladiolus (14%), Carnation (12%) and in Local rose (6%). Cut flower Gerbera Dutch rose Gladiolus Carnation Local rose



Post harvest losses (%) 16% 15% 14% 12% 6%



FAN, 2007 This trend was very similar also in the year 2007 (FAN, 2008). Due to the lack of appropriate post harvest technology, grower, consumer and exporters are facing problem to prolong the vase life of cut rose flowers. Cut roses can achieve competitiveness if proper agronomic and post harvest technologies are developed and practiced in this sector. Proper post harvest handling of cut flowers in Nepal is largely ignored. Both pre-harvest and post harvest factors are highly responsible for the shelf life of rose cut flowers. Growing conditions such as farming practices, soil nutrition management, season of growing, harvesting time, age of the plant, and proper plant protection measures influences the longevity of cut- rose flowers (Celikel and Karacaly, 1995).
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POST HARVEST HANDLING OF CUT-FLOWER ROSE



3. CULTIVATIO PRACTICE a) Methods of propagation i.



Cutting



ii.



Marcotting/Inarching



iii.



Budding



iv.



Grafting



b) Soil Requirement Roses thrive well in clay loam soil enriched with high organic matter. In potted roses, a soil mixture of 1:1 part manure, soil and compost can be effectively used. c) Water requirements The plants should be watered early in the day and late in the afternoon to prevent the incidence of fungal diseases. The soil must be kept moist to increase vegetative growth and reduce the incidence of nonflowering shoots. d) Fertilizer requirements Organic fertilizer and complete fertilizers are basally applied into individual holes prior to planting. Ammonium fertilizers are also applied on roses. e) Climatic Requirements i.



Flower color has the tendency to fade.



ii.



The number of petals drops.



iii.



The stem length decreases.



Roses grow well in areas where day temperature is 24 – 28°C and night temperature is 15 – 18°C. An increase in temperature affects the flower development of roses: f) Pinching Pinching is done to coincide with the peak demands for the production of long stemmed blooms. g) Bending Bending is done six weeks after planting to increase the number of flowered stem. It is also done when the shoots are not so good, when there is enough shoots and leaves and done near the grafting point. h) Pruning Pruning is the cutting off or removal of unwanted stems and branches to rejuvenate the plant and improve its yield. i) Harvesting 7 Prepared by: Subash Dahal (Institute of Agriculture and Animal Sciences), Nepal.



POST HARVEST HANDLING OF CUT-FLOWER ROSE For distant market, only the unfurled flowers should be harvested. For the nearby markets, the fully bloomed flowers should be harvested. j) Pest Control Aphids, mealy bugs, spiders, scales and ants usually infect roses. Spraying roses with malathion, decis, tamaron, thiodan, folidol, karate and other insecticide could be used. Black spot is a common disease of roses. The infected leaves and stems should be removed and burned. Spraying with fungicide should be done. 4. STATUS OF POST HARVEST TECHOLOGY Generation of appropriate post harvest technology is an important subject to maintain the post harvest life of cut flowers for the promotion of export business in Nepal. None of the research has yet been done on post harvest aspects of the cut flowers in Nepal (Pun, 2008). For the promotion of this cut flower as an export product, research and study must be directed towards the development of appropriate post harvest technology. Trade statistics shows that cut flowers and ornamentals are being exported from Nepal. Recently, roses are being exported from Nepal. These roses are being grown under glass house and are finest of the quality. However, the longevity of these roses grown under Kathmandu condition has not been tested yet. Cut flower longevity is influenced by the variety and a big range has been reported in several cut flowers.



The major factors



influencing the variation in the longevity of cut flowers has been attributed to either carbohydrates or ethylene factor or both. The most important way to effects of ethylene on horticultural products, especially cut flowers, is to use of chemical materials for blocking activity or synthesis of ethylene. Vase life has always been one of the important parameters to assess the quality of a cut flower. With increasing demand in different parts of the country, there is a need to transport the flowers to long distances in an attractive condition which requires good transportation facilities and the use of suitable packing materials and preservative chemicals. This is indispensable to regulate the prolonged supply of flowers. Pre-cooling significantly increases the fresh and dry weight of cut roses Post harvest losses of cut flowers in Nepal have been reported at all the different stages of the chains. Although, several preservatives such as sucrose, glucose etc. can extend the vase life of cut roses and the response of rose cultivars may differ. In other words, these sugars may not be effective in increasing vase life of all cultivars. So far, no studies have been reported in Nepal, about the use of floral preservatives to increase vase life of rose cut flowers.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE



Cut flower longevity is influenced by several factors such as genetic makeup, environmental factors such as temperature and humidity and physiological factors such as vascular occlusion, depletion of carbohydrate, sensitivity to ethylene and microbial infection. This review will provide general outline and specific knowledge about post harvest handling of cut flower rose. 5. FACTORS AFFECTIG POST HARVEST LIFE OF ROSE CUT FLOWERS There are pre and post harvest factors associated with post harvest life. 5.1 PRE-HARVEST FACTORS Post harvest life of cut flower is affected by pre-harvest environmental conditions and agrofarming practices. Flower growth and development determines post production life as flower senescence depends primarily on inherent carbohydrate level and biophysical condition of the plant. Similarly, genetic make of the species or cultivars also influences the post harvest life of flowers. The specific pre-harvest factors affecting the vase life of cut flowers are genetic factors (e.g. cultivars with resistance to bacterial infection, high carbohydrate content, low ethylene producer or low sensitivity to ethylene), environmental factors (e.g. temperature, light period/ intensity and relative humidity) and agronomic factors (e.g. soil, fertilizer nutrition and irrigation). Considerable increase in the vase life of cut flowers can be achieved if due consideration is given to pre-harvest factors such as cultivar, growing conditions, light, temperature, humidity, fertilization and irrigation etc. However, the fundamental mechanisms of how these factors influence the vase life of flowers are largely unknown. 5.1.1 GEETIC FACTORS Genetic diversity has resulted in differences in vase life of cut flowers within a species. Rose cultivars such as Bridal Pink, Jerfalrei, Black Tea, Leonidas and Sonia have a vase life of 45.8 days, whereas cultivars such as Danya, Konfetti, Gold Strike or Calibra have a vase life of 12-14.5 days (Ichimura et al. 2002). Soluble carbohydrate concentration in rose cultivar Delilah has been found more than the cv. Sonia (Ichimura et al.2005) Vase life of cut flowers is positively correlated with sugar concentration in petals (Ichimura et al. 1999). When harvested at the bud stage (petals are compacted to each other tightly) some varieties of roses such as Grand Gala and Jerfalrei failed to open. This may be due to low carbohydrate content or limitation as flowers opened normally in the presence of 9 Prepared by: Subash Dahal (Institute of Agriculture and Animal Sciences), Nepal.



POST HARVEST HANDLING OF CUT-FLOWER ROSE exogenous sucrose (Ichimura et al. 2002). In contrast, flower opening has not been reported as a problem in some cultivars of roses such as Bridal Pink or Black Tea, suggesting the presence of an adequate carbohydrate in these cultivars (Ichimura et al. 2002). Adequate carbohydrate content in varieties may result in bud opening with ease and last long. The difference in vase life within a cultivar may also depend on the carbohydrate content of the flowers. 5.1.2 EVIROMETAL FACTORS Environmental factors such as temperature, light intensity and relative humidity have been found to influence postharvest life of flowers. It has been claimed that about 30-70 % of the potential postharvest life of many flowers is determined at harvest (Halevy and Mayak, 1979). 5.1.3 Temperature The temperature of the growing location affects postharvest life of cut flowers. The effect of growing temperature on cut flower longevity is mainly related to carbohydrate synthesis and metabolism, water relations, cell membrane properties, and ethylene production and sensitivity. Reduction in postharvest vase life of cut flowers due to high growing temperature has been reported and flowers produced at low temperature have been assumed to have longer postharvest vase life (Halevy and Mayak, 1979). In contrast, higher growing temperature (32/27o C; day/ night) have been found to increase postharvest vase life of rose flowers (Monteiro et al. 2001). Temperature and light intensity directly influence the photosynthetic level in flower tissues. Sugar level has been known to be closely correlated with postharvest life of cut flowers. The lower carbohydrate content in petals due to the low temperature and light intensity will result in shorter vase life (Halevy and Mayak, 1979). Variation in the longevity of cut flowers due to the seasonal effects have also been reported as sugar content of petals increases in autumn and decreases slightly towards summer, while chlorophyll intensity increases gradually towards spring and decrease in summer (Celikel and Karacaly, 1995). 5.1.4 Light period and intensity Light period and intensity is directly related with postharvest life of cut flowers. As compared to low light period and intensity, more photo period and intensity is better for flower shining, opening and shelf life.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE Plants exposed towards light for about 14h are comparatively better than 10h and has been found effective in increasing vase life of roses by 2 days (Kyalo et al. 1996). Increasing the quantity of light to 24h significantly reduced vase life of most rose cultivars (Mortensen and Gislerod 1999). 5.1.5 Relative humidity Rose growing at higher air humidity (90%) and a 24 h photoperiod reduces the postharvest vase life of several cultivars. The reduction was attributed to the increased rate of water loss from the leaves due to the failure of stomata to close (Mortenseon and Fjeld 1998) and corresponds to the effect reported for increased day length. Rose



cultivars;



Mercedes



and



Baroness have also been found to have shorter vase life when these varieties



were



grown



at



high



humidity (90%) condition.



This



could be due to the decrease in calcium content in petals.



In



contrast, low humidity condition in rose cv. Parade Fiesta increased the uptake of calcium and potassium (Ottosen et al. 2002). It is well known that calcium promotes bud opening and delayed senescence. It has been suggested that calcium increases vase life of rose by preserving



the



integrity



of



L. M. Mortensen and H. R. Gislerød, 2000



membranes, reducing ethylene production and maintaining solute transport and tissue vitality. In above figure, rose (cv. Souvenir) clearly shows that rose grown in lower humidity have longer vase life. It is well known that air humidity affects the stomatal functioning of plants. Transpiration increases linearly with decrease in relative humidity. Low RH condition resulted in an increase in the uptake of Ca and K that may improve post harvest quality. The role of the
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POST HARVEST HANDLING OF CUT-FLOWER ROSE stomata in response to high RH, irrespective of irradiance, light period or temperature, reduces the capacity of the stomata to regulate water loss (Mortensen and Fjeld, 1998). 5.1.6 Agronomic factors Longevity of cut flowers is influenced by several agronomic factors such as mineral nutrition and irrigation (Menard et al. 1996). 5.1.6.1 Soil and mineral nutrition An appropriate soil nutrient level is known to improve the plant growth and development and as a consequence the longevity of cut flower is affected. Toxicity and deficiency of soil nutrient adversely affect chlorophyll content as a result reduces photosynthesis process of the plant. Longevity of cut flower has been reported at low level of nitrogen and is associated with abscissic acid synthesis in petal (Menard et al., 1996). High phosphorus and potassium fertilizer has been reported better for the flower longevity whereas high salinity of soil markedly reduces longevity of flowers. The difference in nutrient management of same cultivars grown at different location and by different grower was found significantly different (pun, 2007) 5.1.6.2 Irrigation Irrigation plays a significant role for good quality and vase life of flowers (Nowak and Rudnicki 1990). Research of irrigation on flower longevity is, however, still limited. More research in this direction may be necessary to fully understand this factor and result in more efficient irrigation regimes producing longer lasting flowers. 5.1.6.3 Age of the plant A longer vase life is reported in older aged plant than those of younger plant (Celikel and Karacaly, 1995) that is associated with sugar content. As the plant aged, flower head and stem diameter would decrease but vase life slightly increased. 5.1.6.4 Stage of maturity Stage of maturity has been known to persuade post harvest life of flowers longevity. Harvesting at matured bud stage of flowers has been found to be associated with longer vase life. A decreasing trend of total and reducing sugar is observed in leaves, whereas increasing trend in the total and reducing sugar of corolla from harvest towards senescence (Bhattacharjee and Rajan, 1998). Among agronomic factors, mineral nutrition and irrigation
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POST HARVEST HANDLING OF CUT-FLOWER ROSE have influence on flower vase life but the impact is lesser than genetic and environmental factors. 5.2 POST HARVEST FACTORS Post harvest factors affecting the vase life of cut flowers include temperature, light, humidity, water relations, carbohydrates, microorganisms, physical or mechanical damage and ethylene. In addition, time of harvest and mode of harvesting can also influence the vase life of flowers (Nowak and Rudnicki, 1990). Post harvest longevity is associated with the rate of metabolic processes (particularly carbon catabolism and loss of water). Post harvest life of cut flower is an important aspect in cut rose production. A high quality product along with adequate post harvest life of the cut flowers is the significant pre-requisite for economic success of the cut flower business. Therefore, proper post harvest management is a significant issue to maintain flower freshness and longevity. 5.2.1 Temperature High temperature reduces post harvest life of the majority of cut flowers. It is closely related to water balance and metabolic process of cut flowers, and thus create an unfavorable affect on the long life of flowers. The most important metabolic process is respiration that increases with increase in temperature (Pun, 2000). Similarly, water loss via transpiration and surface evaporation is proportionately related with temperature. As increased temperature causes increased of water loss and resulted in shorter vase life of the cut flowers. Flower opening is accelerated by the increase of temperature.



The vase life of flowers decreased when



temperature increased and fresh weight of flowers also started to decrease when temperature increased. This phenomenon shows postharvest life of cut roses is markedly affected by the temperature.



Figure: Effect of 5 days dry storage at six different temperatures (0, 2.5, 5, 7.5, 10 and 12.5°C) on rose (Rosa hybrida L. ‘First Red’) flowers after 8 days in the vase. (F.G. Çelikel and M.S. Reid, 2005)
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POST HARVEST HANDLING OF CUT-FLOWER ROSE 5.2.2 Relative humidity High relative humidity and little air movement of the evaluation rooms are beneficial for prolonging the vase life of cut flower during post harvest (Doi et al., 2000). The effect of relative humidity has been closely related with the water content of cut flower, high air humidity is essential to reduce water loss and maintain fresh weight of the flowers. Transpiration is proportional difference between vapor pressure of the air and surface of leaves and petals of the flowers. 5.2.3 Light intensity Light intensity during flower storage has been found to have very little effect on the vase life of flowers (Nowak and Rudnicki, 1990). However, rose flowers stored at low light intensity without sugar treatment have been found to have reduced sucrose, glucose and fructose content of petal cells in comparison with flowers left uncut (Van Doorn et al., 1991a). This suggestion supported that cut flowers have no ability to produce carbohydrate at low light intensity after harvest. 5.2.3 Water relation Water relation in cut flowers is one of the main factors affecting vase life. The rate of water loss is higher at higher temperature and water uptake is higher at this condition. Cut flowers contain a considerable amount of water and, when there is water loss of 10-15% of their fresh weight, flowers shows wilting symptoms (Nowak and Rudinick, 1990). Equally important is the depth of the water, or the height at which water level is to be maintained for holding or pulsing: the greater the depth of water the greater is the amount of uptake (Sytsema and Kalkman, 1991). 5.2.4 Micro-organisms A pathogenic infection can directly affect cut flower quality: e.g., in rose, microbial blockage by bacteria Fungi and yeasts are micro-organisms, which can decrease water uptake. The role of fungi or yeasts was found to be minimal when the pH of the vase solution was lowered to approximately 3, whereas with pH 4 or higher there was growth of bacteria (Van Doorn, 1995). 5.2.4 Physical and chemical damage Wounding or bruising of the tissue during transport or handling will reduce flower quality, longevity and supported to ethylene production. The wound or bruise can be inflicted 14 Prepared by: Subash Dahal (Institute of Agriculture and Animal Sciences), Nepal.



POST HARVEST HANDLING OF CUT-FLOWER ROSE physically, e.g., by careless handling, poor technology of postharvest handling and packaging as well as over application of chemical which may cause phyto-toxicity. 5.2.4 Ethylene Ethylene, a gaseous phyto-hormone, is involved in the senescence of many flowers. In roses too, exposure to ethylene accelerates the abscission of petals, suggesting that sensitivity to ethylene in rose flowers is relatively high. Furthermore, rose flowers show a climacteric increase in ethylene production. Temperature has been found to influence the total production of ethylene (Lahoz et al., 1993). It does not, however, influence the relationship of the peak concentration of ethylene that occurs at the beginning of senescence irrespective of temperature (10 or 20°C). Relative humidity also influences the effect of ethylene. At 95% humidity the effect of ethylene was reduced in comparison with lower humidity such as 65 and 75% (Blakenship and Herdeman, 1995). This is probably because of the loss of more water from the flowers kept at lower humidity resulting in water stress earlier than in high humidity. 6. PRESERVATIVES I POST HARVEST HADLIG The beneficial effect of numerous chemical preservatives has been reported to extend flower longevity. These have been accounted for the adjustment of respiration, inhibition of ethylene synthesis, sugar management, water relation, fungal and bacterial growth control in order to improve postharvest life of cut flower. 6.1 Sugars Sugar plays an important role in keeping quality of cut flowers. The amount of sugar contained in cut flowers is limited. It is the main source of energy and occurring naturally in the plant parts in various amounts. The sugar contents of the cut rose stems enhance the various physiological activities such as flower bud opening enhance the flower size, expression of color, increased vase life, maintain the water uptake ratio. Sugar can be used as pulse treatment or as continuous treatment and it can also be used alone or mixed with other preservatives. Generally, it is mixed with germicides to protect cut flowers from the bacterial infection. Ichimura et al., 2006 reported that among the sugars, glucose (reducing sugar) was found most effective in extending the vase life, followed by fructose. When cut rose cv. Rote rose was treated with glucose, fructose and sucrose at 10g L-1 in combination with a commercial
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POST HARVEST HANDLING OF CUT-FLOWER ROSE preparation of isothiazolinonic germicide (a mixture of 5-chloro -2- methyl-4-isothiazolin-3one and 2- methyl-4-isothiazolin-3-one; CMI/MI; legend MK) at 0.25, 0.5 or 1 mL L-1. Rose flowers are usually harvested at tight bud stage. The flowers then open with the growth and reflection of their petals. For flower opening and petal reflection, large amounts of soluble carbohydrate are required as osmolytes and substrates for respiration and biosynthetic activities. This result suggest that complete petal reflection and the longer vase-life of 'Delilah' versus 'Sonia' flowers may be attributed to higher soluble carbohydrate concentrations in petals of the former. Sucrose is non-reducing sugar and it is widely used in the post harvest study/treatment of cutflowers to extend the vase life. It is used alone or mixed with other preservative/treatment as continuous treatment or pulse treatment at different concentration depending on the objective of study, market distance and nature of the plant species. Rose held in sucrose did not absorb as much water as control roses but sustained their fresh weight



longer.



Maintenance



of



fresh weight was due to the stomatal closure, exerted by the



sucrose



that



prevented transpiration weight



and loss.



(Marousky,1969). In above figure (Elgimabi M.. and O.K. Ahmed, 2009) 8-HQS 100 ppm showed highest vase life of 8.97 days as compared to sucrose and control (distilled water). 6.2 Germicides The commonly used germicides are 8-hydroxyquinoline sulphate (HQS), 8-hydroxyquinoline citrate (HQC), Silver thiosulphate, sodium dichloro-isocyanurate, and Silver nitrate. The vase-life of cut rose flowers is often short. The cut flowers wilt and the floral axis becomes bent just below the flower head, which is called "bent-neck". Treatments with some germicides, such as silver nitrate, 8-hydroxyquinoline sulphate (HQS) and sodium dichloroisocyanurate, maintain the hydraulic conductance of the stems of cut roses (Knee, 2000) and 16 Prepared by: Subash Dahal (Institute of Agriculture and Animal Sciences), Nepal.



POST HARVEST HANDLING OF CUT-FLOWER ROSE extend their vase-life (Knee, 2000). These findings suggest that vascular occlusion caused by bacteria shortens the vase-life of cut rose flowers. 6.3 Vase solution pH Vase solution pH and abscissic acid also affect the longevity of cut roses. Mixing of abscissic acid with vase solution can induce stomatal closure in the leaves of cut rose flowers. This effect may be beneficial in reducing water deficit stress. Supply of ABA increased vase life and reduced vase solution usages of flowers held in low pH 6 solutions, indicating induction of stomatal closure. Conversely, ABA supplied at pH 8, was associated with reduced vase life.



This negative result was associated with enhanced development of vase solution



microbes at high pH, which showed higher level of vase solution pH is unfavorable to the shelf life of cut roses. 7. EFFECT OF PACKAGIG MATERIALS An alternate to the chemicals is use of different packing materials, which is less expensive, compared to chemicals. (Boer and Moelenaar, 1973) compared six types of plastic films with paper as materials for packing cut roses and made observation on the life of the flowers.



Effect of packing materials in shelf life of Rosa hybrida (Source: Safina, 2003) The above figure shows that polythene is the best packaging material in hybrid rose followed by newspaper. Polythene is cheap as well as easily available packaging material.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE 8. COLD CHAI MAAEMET I ROSE Any form of reduction in cut flower quality after harvest up to arrival in the market lowers the potential price for the grower. At the same time, it is a period when flowers can be subjected to severe maltreatment in the form of grading, bunching, packing, storage, and transport



and



Transportation particularly, quality



unpacking. conditions,



can



lead



problems,



to e.g.



damaged flowers, bent stems, uneven opening and botrytis, with the temperature often being the most important factor for optimum quality control. Heat produced by individual; flower is small, but stacked boxes insulate each other and accumulate heat quickly High



temperature



is



not



always the cause of problems but it facilitates the problems like bent stem and microbial infections. Flowers are living entities and respire. Flowers placed in higher temperature produce heat quickly. Figure on the right shows heat produced by 1000 kg of rose at different temperatures. Heat produced at 100C by rose is double as compared to rose at 50C.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE Suggestions for cold chain management •



Every link of chain should maintain same temperature.



•



Growers should deliver flower as cool as possible



•



Handling agents should prevent any rise in temperature.



•



Transporters must cool flowers during transport.



•



Importers and retailers should break down boxes upon arrival.



9. COCLUSIO Post harvest systems play a critical role in enhancing the competitiveness of cut flowers which by nature are highly perishable. Roses grown in open fields by small farmers and traded locally are of particular interest not only because it is one of the major cut flowers grown in the country but also because of its fair quality and short vase life. From the moment that a Rose stem is cut from its mother plant, the phase of decay begins. This decay can be more or less rapid depending on the characteristics of the variety, on cultivation techniques and post-harvesting treatments. The causes of decay are due to the interruption of water and nutritive supply indispensable for the respiration (nutritive substances consumption) and also transpiration (water consumption) of the floral stem. One of the main requisites of modern Rose varieties is the longevity in the vase (vase-life). For this reason, growers chose the variety that meets these requirements but they still need to be very careful during cultivation techniques and post-harvesting handling. Concerning the cultivation techniques, we must take into consideration that:  The lack of calcium and potassium results in poor vase-life of the harvested flowers. Excessive salinity and nitrogen (especially if ammonia) cause a poor longevity of the flower. The correct supply of phosphorus promotes a good hardening of the wood of the last node of the stem (that holds the bud) and a longer vase-life.  The diseases in general (especially the ones that directly attack the conduction vessels) and substances elaborated by the plant (photosynthesis) affect the longevity (vase-life) of the flower. The formation of sugars in the plant is directly linked to the quantity and quality of light. More sugars and reserves create a stronger and more resistant cut flower. The supply of light has positive effects in this case too. Vice versa, during particularly sunny and warm months, shade has a positive effect on the life of the stem.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE  With carbonic fertilization, there is an increase in quality in the flowers and in the life span of the stems. In absence of a CO2 system, it is helpful to promote continuous air exchange inside the greenhouse to avoid a decrease of carbon dioxide.  Plants grown and harvested on a low table (Japanese method) have a better vase-life than other harvesting methods.  Flowers harvested in the afternoon (from 3.00 pm to 5.00 pm) present photosynthetic contents (sugars) in the leaves and stems at their highest concentration. This determines an increase in longevity of the flower. In particularly warm weather (i.e. summertime) it is advisable to harvest the flowers in the cooler hours (i.e. morning).  To avoid infections it is advisable to always use very sharp cutting tools (secateurs) and cleaning them with a disinfectant (i.e. sodium hypo-chloride at 1%). It is also advisable to cut sideways to reduce the squashing of the conduction vessels (phloem and xylem). The most important suggestions for flower post-harvest treatments of cut rose are  As soon as the stems have been cut they have to be immediately placed into a water + preservative solution. It is important to remember that water must be clean and likewise the buckets. All the other containers used should also be a perfectly cleaned and disinfected.  The reduced oxygen level eases the uptake of the preservative solution. When the Rose has just been cut, the cutting surface of the stem is immediately attacked by bacteria and micro organisms that are naturally present in the environment which obstructs the conductor vessels. Also the formation of substances like pectin, polyphenol and mucus naturally produced by cut stems tend to obstruct the conductor vessels.  After the first harvesting phase, the flowers must always be kept in cool environments. The direct light and warm temperatures causing rapid opening of the flower, and increase the bacteria in the preservative solutions. The temperatures in refrigerators and during transportation after packing must always be kept between 2 and 6°C while the humidity at around 70-80% max.
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POST HARVEST HANDLING OF CUT-FLOWER ROSE
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