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Abstract


Increasing consumer demand and buoyant world market have promoted the status of orchid growing to an industry in our country which has led to higher focus on developing techniques to improve orchid quality and economics. Environment friendly inputs based on efficient use of natural resources are the need of present day planning, chitosan is one such compound. The present experiment was conducted under factorial completely randomized block design (Factorial CRD) with three factors replicated thrice at a net house to study the effect of chitosan foliar spray on orchid Dendrobium cv. Sonia. Results showed that chitosan significantly affected the yield, quality and thus the economics of orchid production. Chitosan treated plants yielded more number of spikes per meter square, greater spike length, increased internodal length, enhanced diameter of flower and more number of florets per spike. 7.5ppm chitosan chlorohydrate applied thrice yielded 100 percent A grade spikes. The economics calculated showed the highest benefit cost ratio (B:C) in 7.5ppm chitosan acetate applied four times and 7.5ppm chitosan acetate applied thrice (3.22 and 3.16, respectively). Apart from all these effects of chitosan, the chitosan treated plants showed lesser disease and pest infestation and also resulted in better overall appearance of spikes. Thus chitosan can play an important role in designing a sustainable production technology for orchids.
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Introduction


Orchids are accepted to be the world's most exotic and fascinating flowers, with extraordinary variety of sizes, shapes, colours and markings and are cosmopolitan occurring in almost all parts of world. The orchid cut flower industry is growing at an annual rate of 10-20% [1] and have immensely contributed to the economy of several developed and developing countries. With the increasing health consciousness and concern for environment, organic substitutes have drawn attention all over the world. Recently, role of Chitosan (a partially N-acetylated polymer of β-(1-4)-linked glucosamine) in improving production and quality of orchids has been indicated [2,3]. It is gaining popularity as it is environment friendly and bio degradable. Chitosan is yet to receive scientific evaluation in India. Hence the present study was undertaken to evaluate and standardize the chitosan application for quality improvements of orchids and make orchid cultivation more profitable by reducing cost of cultivation.


Materials and Methods



Present experiment was carried under partially controlled net house at Department of horticulture, Indira Gandhi Agricultural University, Raipur for two consecutive years during 2010-12. Two-year-old tissue culture plants of Dendrobiumcv. Sonia was used as experimental material. The experiment was laid in Factorial Completely Randomized Design with additional control, with total thirty-three treatment combinations. The treatment combinations consisted of two different formulations of chitosan (CP1 and CP2) at four different concentrations (C1- 2.5ppm, C2-5ppm, C3-7.5ppm, C4-10 ppm) and four different number of applications (A1-one spray, A2-two spray, A3- three spray). Foliar application of chitosan was carried out until run off, using a manual sprayer, at monthly interval. Observation on various yield and quality parameters were taken and subjected to suitable statistical analysis. 


Results



Results showed that chitosan significantly affected the yield and quality parameters under study and improvement was recorded with all the treatments as compared to control. Also significant variation was observed among chitosan formulation, their concentrations and application frequencies. Data are presented in Table 1. 





Table 1:  Effect of chitosan foliar spray on yield and quality of Dendrobium cv. Sonia 17.
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Among the two chitosan formulations, chitosan acetate (P1) recorded, more number of flowers per meter square (144.05) and significantly longer vase life of spike (10.34 days) and more internodal length (2.80 cm). While, P2 recorded significantly longer spikes (30.78cm), more florets per spike (7.48) and more flower diameter (6.97cm). Among all the chitosan concentrations applied, 7.5ppm (C3) was found to be beneficial for most characters and recorded maximum number of spike per plant (9.93), maximum number of spike per meter square (151.25), maximum spike length (32.87cm), maximum number of floret per spike (8.45), maximum diameter of flower (7.92cm), maximum internodal length (4.5cm) and maximum vase life of spike (10.81 days). Three applications were found beneficial in most of the cases, and further more applications resulted in detrimental effects in most of the parameters under study. Three applications (A3) recorded maximum spike length (30.23cm), maximum flowerdiameter (6.90cm), maximum number of spike per plant (9.32) and maximum yield per m. sq. (139.27). Four applications (A4) recorded maximum vase life but they were at par with three applications (A3) (Table 2). 





Table 2: Cost* of production of Orchid (Dendrobium cv. Sonia) excluding Chitosan treatment.
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The benefit to cost (B:C) ratio was highest in treatment combination P1C3A3 (7.5ppm chitosan acetate applied thrice) and P1C3A4 (7.5ppm chitosan acetate applied four times) and lowest in untreated control followed by P1C1A1 (2.5ppm chitosan acetate applied once) (Table 3). Apart from all these Table 3: Economics of chitosan treatments.effects of chitosan, the chitosan treated plants showed lesser disease and pest infestation, especially lesser leaf spots and mites infestation and also resulted in better overall appearance of spikes.






Table 3: Economics of chitosan treatments.
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Discussion



Flower quality parameters decide the significance of a particular variety suitable for commercial cultivation and the value it fetches in market. In addition to number of florets, the compactness and arrangement of florets in spike are the other two characters which govern the price of spike. Length of internode of spike should be optimum for proper display of flowers, ample clearance between successive florets is essential to prevent overcrowding of florets whereas more clearance leads to the ungainly, prominent exposure of spike. The length of internode of spike was more in in P1 treated plants. Chitosan acetate (P1) and C3 (7.5ppm) recorded better vase life as compared to chitosan chlorohydrate (P2), which depends on spike length, flower diameter and number of florets per spike. Increase in vase life may be attributed to more photosynthates accumulated in chitosan treated plants. Similar results were reported by Chandrkrachang et al. [2]. Wanichpongpan et al. [4] had earlier reported that chitosan significantly enhanced growth factors in terms of the average values of flower-stem length as well as the number of flowers per bush in gerbera plants. In addition, chitosan may enhance growth and development by some signaling pathway related to auxin biosynthesis via a tryptophan-independent pathway [3]. In case of quality parameters, higher concentration of chitosan was found to be detrimental and best treatment (7.5ppm) was followed by 5ppm (C2) rather than 10ppm except in case of flower diameter which recorded an increase with increase in chitosan treatment. Similar results were reported by Tantasawat et al. [5], who reported no stimulatory effect of chitosan at higher concentrations. In the present study P1 produced more number of spikes per plant and also higher yield per meter square. The increased flower yield might be attributed to enhanced accumulation of photosynthates due to chitosan application [6,7].



Since Dendrobium orchid cultivation is an upcoming business opportunity especially in tropical belts of India, it is essential to work out economics. In the present study chitosan application was found to be beneficial in increasing the profits. Similarly, Walkar et al. [8] found that the profit at different cost levels was maximum in case of orchid and the input-output ratio worked out to be 1: 1.30 in orchid. The economics is directly related to yield, thus the present results in economics may be attributed to higher spike yield per plant and per meter square area.



Thus present study proves Dendrobium cv. Sonia as a rewarding commercial crop, where cost of chemical can be reduced and quality can be significantly improved using chitosan application. These results are in accordance with that of Nagare & Pal [9]. Thus, chitosan is not only pollution safe, but nourishes the plant and less costly too Delphine et al. [10].
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