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Preface 

 
 

The impact of climate and human interference on land use pattern and land degradation has 

drawn worldwide attention. The Deccan region of India contributes large portion shallow 

basaltic landforms where rain, high temperature and edaphic constraints exist. Generally, 

these harsh landforms are more suited for horticultural crops as compared to field crops from 

crop adaptation and production management point. There is an excellent opportunities exist 

for small farmers for ensuring their livelihood via shifting to high value orchard crops with 

higher land and water productivity. Hence, there is an urgent need to identify species and 

genotypes that can grow in these harsh agro-ecologies. Moreover, the urban consumers are 

now nutritionally aware and are willing to try natural products for their ever increasing 

ailments, of course diabetes, cardio-vascular and other stress related diseases being the most 

common. While choosing the crop and species for introduction, facts related to its adaptation, 

shelf life, consumer acceptability must be on priority so as to contribute in the economic 

development of the debt ridden farming community of drought prone and degraded land 

areas. Dragon fruit (Hylocereus spp) is one such commercially lucrative plant with amazing 

health benefitting qualities along with better self-life can be grown in water scarcity zone, but 

has so far failed to draw much attention of growers in India. The suitability of this crop on 

rocky barren land in semi-arid region along with the shelf life and post-harvest quality of 

dragon fruit was evaluated at ICAR-NIASM experimental farm. The information compiled 

on cultivation practices, post-harvest-management, nutritional and economic assessment will 

help the farmers to grow this crop in water scarcity areas and shallow basaltic terrain to 

improve socio-economic status of farmers. 

We hope that the information contained in this document will be useful for researchers, 

farmers and other stakeholders. 
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1. Introduction 

Dragon fruit (Hylocerus undatus), introduced as a new crop in low rainfall zone and rocky 

barren land, is gaining rapid popularity amongst farmers. It is a nutritious fruit with a variety 

of uses as pulp, which constitute 70-80% of the ripe fruit. Dragon fruit is mainly available in 

three variants viz., red skin with white pulp (Hylocereus undatus), red skin with red pulp 

(Hylocereus monacanthus previously known as H. polyrhizus) and yellow skin with white 

pulp (Hylocereus megalanthus previously known as Selenicereus megalanthus). The red-

fleshed varieties of dragon fruit are relatively rich in antioxidants. It is known to prevent 

colon cancer, diabetes and neutralizes toxic substances such as heavy metals; reduce 

cholesterol and high blood pressure. It is rich in vitamin C, phosphorus and calcium. The 

flavour of the fruit resembles to kiwi fruit. Fruits are low in fat and rich in minerals with the 

optimum Brix value of 15-18
0
Bx. It is widely used as fruit salad in star hotels and restaurants. 

It can be processed to range of industrial products such as juice, jam, syrup, ice cream, 

yogurt, jelly, preserve, candy and pastries. The red and pink pulp of dragon fruit is used for 

extraction of natural colours. The flower buds of dragon fruit are used to make soups or 

mixed in salads. This bulletin present the botanical characteristics; nutritional and health; 

economic and social importance; cultural practices and economic assessment of dragon fruit 

cultivation in India.  

2. Botanical characteristics of dragon fruit 

Some of the botanical characteristics of the plant are mentioned below.  

 Hylocereus undatus is a climbing vine cactus species of the family Cactaceae. It is is a 

fast growing, epiphytic or xerophytic. 

 It is one of 15 accepted Hylocereus species. While many of these have ornamental value 

because of their flowers, only five are important as fruit producers.  

 Common names such as 'dragon fruit', 'pitaya' and 'pitahaya' are generic terms, which 

include several species of columnar and climbing cacti. They are often applied to species 

other than H. undatus too and usually refer to the fruits rather than the plant.  

 It is considered native to southern Mexico, the Pacific coast of Guatemala, Costa Rica, 

and El Salvador. It is now commercially cultivated and widely distributed throughout the 

tropics and some temperate regions. 

 Stems are triangular, 3-sided, although sometimes 4- or 5-sided, green, fleshy, jointed, 

many branched. Each stem segment has 3 flat wavy ribs and corneous margins may be 

spineless or have 1-3 small spines.  

 Stems scandent, creeping, sprawling or clambering, up to 10 m long. Aerial roots, which 

are able to absorb water, are produced on the underside of stems and provide anchorage 

for stems on vertical surfaces.  

 Flowers are 25-30 cm long, 15-17 cm wide, nocturnal, scented and hermaphroditic; 

however, some cultivars are self-compatible.  
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 Flowers are typically white in colour and bell shaped, stamens and lobed stigmas are 

cream coloured.  

 Fruit is a fleshy berry, oblong to ovoid, up to 6-12 cm long, 4-9 cm thick, red with large 

bracteoles, pulp white, edible, embedded with many small black seeds.  

 Average fruit weight is 350-400 g, although may weigh up to 900 g. 

2.1. Growth requirements of dragon fruit 

 Hylocereus undatus grows as a climbing cactus in shaded or semi-shaded positions under 

large canopies, it may be injured by extreme sunlight and can tolerate some shade; 

however, it is considered to be a full sunlight crop in Central and South American 

countries.  

 Dragon fruit, while being a type of cactus, perform poorly under extremes of temperature 

and cannot tolerate high light and temperature. Dragon fruit requires warm climate thus it 

grows well in semi-arid regions (Feng-ru and Chung-Ruey,  1997a; 1997b) . Optimum 

temperatures for growth are 18-25°C, with good relative humidity levels. 

 In high radiation areas, overhead shading is often installed, which also helps reduce 

extremely high temperatures, which can limit flowering and fruit set.  

 High radiation levels cause the plants to become bleached in appearance (caused by the 

destruction of chlorophyll in the stems), growth will also be retarded and plants may 

eventually die.  

 However, under heavy shade the plants may become etiolated with reduced flowering and 

production levels. Recommendations for shading are to apply the minimal amount of 

shade required to prevent bleaching of the stems and ensure the plants are not water 

stressed as this reduces the crop’s resistance to high light damage. 

 When growing naturally, it attaches branched stems to trees or rocks via adventitious 

roots. Under cultivation the vine-like stems are supported by a post and trellis system.  

 It is tolerant of windy conditions and moderately saline soils.  

 Like many cacti, it has a low water demand, which is related to its crassulacean acid 

metabolism (CAM) mode of photosynthesis - uptake of CO2 occurs during the night when 

the stomata are open, which restricts water loss via transpiration during the heat of the 

day. 

 It is a perennial long-lived plant with 20 years commercial life. In cultivation it starts fruit 

production from the second year onward.  

 It is a day length sensitive plant and flowering is induced by longer days. In India 

flowering occurs from June to October while in Sri Lanka it flowers from April to 

November. In Mexico, flowering occurs from the end of May to the beginning of August 

while in China, the species has been recorded flowering from July to December. 
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 It has hermaphroditic flowers. They open at night and nocturnal visitors include the 

nectar-feeding bats and the moths are main pollinators of this species.  

 Sometimes the flowers remain open the next morning and are also visited and pollinated 

by bees. 

 It has a mixed breeding system in which selfing and outcrossing set fruits. Hand 

pollination is also used with self-incompatible varieties to ensure good fruit set and fruit 

size.  

 Many new commercial operations are utilizing new cultivars, which are self-fertile to 

avoid the cost of hand pollination. Many of the varieties bred in Asia are now self-

compatible and will set fruit relatively easily without requiring hand pollination.  

 The main disadvantage with many of the self-compatible varieties of dragon fruit is that 

the fruit is often smaller than if the flowers were cross-pollinated with pollen from a 

different clone or different species. This may be due to fruit weight, which is positively 

correlated with the number of viable seeds and dependent on pollination. 

 Hand pollination is carried out by removing the anthers from one flower and brushing 

them against the stigma of another or by collecting the pollen and using a small brush to 

pollinate many flowers.  

 Commercial growers have to determine if it is worthwhile hand pollinating flowers in 

order to obtain a greater fruit weight, given the cost of labour and returns received for 

larger fruit.  

 Often the first wave of flowers will not set fruit in self-incompatible varieties; however, a 

process has been developed for long-term storage of pollen which allows hand pollination 

whenever it is required.  

 Pollen collected from dragon fruit flowers can be stored after drying to a moisture content 

of 5-10% and stored at below-freezing temperatures. Pollen can be stored in this way for 

9 months and used to pollinate the first blooms of the season, resulting in an earlier and 

larger crop. 

 Environmental factors like photoperiod, temperature, humidity, and rainfall etc. are 

directly involved in flowering and fruit setting in Cacti (Nerd & Mizrahi, 1995; Yen & 

Chang, 1997). 

 Commercial dragon fruit growers in Taiwan use supplemental night break lighting to 

increase the flowering period after the normal period of flowering has finished. Flowering 

is induced by breaking the dark period with lighting between 22:00 and 02:00 hour, 

allowing off-season production from November to April. These fruits produced in the off-

season often receive premium prices as they are larger and sweeter than those produced 

from summer crops. 

 Plant produces shoots in various segments and the growth of each segment completes in 

2–3 months. The shoot growth is followed by maturation phase which takes another 3–4 

months. After the completion of shoot maturation reproductive phase begins. However 

vegetative growth stages proceed in parallel with the reproductive stages (Fig 1). Dragon 
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fruit produces multiple flushes of vegetative buds throughout the year, whereas 

reproductive buds are produced in four to five flushes during June–September.  

 

Fig 1: Sequential progression of principal growth stages of dragon fruit (Hylocereus 

undatus). Time elapsed in each stage (horizontal bars), monthly mean temperature (◦C) and 

day length (2015-16), Source:  Kishore (2016) 

3. Importance of dragon fruit 

The impact of climate and human interference on land use pattern and land degradation has 

drawn worldwide attention. As proportions of productive lands are gradually declining with 

anthropogenic interventions, it is axiomatic that the food security for ever-increasing 

population will be met from underutilized harsh/waste landforms by using through adaptation 

and mitigation interventions. The Deccan region of India contributes a large portion to these 

types of landforms where rain, high temperature and edaphic constraints exist. Generally, 

from crop adaptation and production management point, these harsh landforms are more 

suited for horticultural crops as compared to field crops. Hence, there is an urgent need to 

identify crops, species and genotypes that can grow in these harsh agro-ecologies. Moreover, 

the urban consumers are now nutritionally aware and are willing to try natural products for 

their ever-increasing ailments, of course diabetes, cardio-vascular and other stress related 

diseases being the most common. While choosing the crop and species for introduction, facts 

related to its adaptation, shelf-life, consumer acceptability must be on priority so as to 

contribute in the economic development of the debt ridden farming community of drought 

prone and degraded land areas. There is also need to shift from the traditional orchards and 

diversify the fruit basket, which meet the therapist demand of consumers & also suited to 

drought prone & degraded lands.  Dragon fruit is lucrative plant with amazing health benefits 

but has so far failed to draw much attention of growers in India. It is still a new introduction 

to India and lot of experimentation is underway at institutes and farmer level.  
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3.1. Nutritional importance  

The typical nutritional value of ripen dragon fruit is as follows (Table 1). 

Table 1. Nutritional value of dragon fruit. 

Nutrient Amount (per 100 g) Daily value (%) 

Water 87 g - 

Protein 1.1 g 2.1 

Fat 0.4 g - 

Carbohydrates 11.0 g 3.4 

Fiber 3 g 12 

Vitamin B1 (Thiamine) 0.04 mg 2.7 

Vitamin B2 (Riboflavin) 0.05 mg 2.9 

Vitamin B3 (Niacin) 0.16 mg 0.8 

Vitamin C (Ascorbic Acid) 20.5 mg 34.2 

Calcium (Ca) 8.5 mg 0.9 

Iron (Fe) 1.9 mg 10.6 

Phosphorus (P) 22.5 mg 2.3 

Sources: FAO (2002) and https://www.healwithfood.org  

3.2. Health benefits 

 Dragon fruit has an extremely low amount of cholesterol, which ultimately reduces the 

chance of heart attack and other diseases caused by accumulation of cholesterol. It’s the 

perfect fruit to maintain weight.  

 It contains protein as well as omega-3 and omega-6 fatty acids that can help prevent 

cardiovascular diseases. It is an excellent source of monounsaturated fats, helping the 

heart stay in great condition.  

 It helps to clean up digestive system. It has high fiber content, which can assist with poor 

digestion and constipation. Eating the flesh and seeds, which contain good protein, will 

keep body fortified.  

 It is a good natural source of anti-oxidants, which help to prevent the dangers of free 

radicals, which can cause cancer and other undesirable health detriments. The number, 

quantity, and variety of antioxidants in dragon fruit is completely unmatched by many 

food supplement or pills.  

 It contains 2.2 g more fiber than Mango, 1g more than sweet orange, 2.4 g more than 

Banana. The high amount of fiber in dragon fruit can ultimately help regulate diabetes, as 

it can stabilize blood sugar levels by suppressing sugar spikes.  

https://www.healwithfood.org/
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 People who suffer from the vector-borne diseases like malaria, dengue, and their platelet 

count become low and can be fatal if not treated timely. A healthy person normally has 

150,000 to 450,000 platelets every micro litre of blood. And platelets’ function is to stop 

bleeding by clumping and clotting blood vessel injuries. Dragon fruit helps in improving 

platelet count in dengue patients because of its antioxidant properties. Hence, doctors 

recommend dragon fruit for dengue patients.  

 Eating a dragon fruit especially red flesh one with its rich antioxidants can keep the skin 

tight and young. Anti-aging face-masks can be prepared by using fruit combined with 

honey. It can be good alternative for face-masks.  

 Arthritis directly affects the joints and causes severe irritation and immobility. Adding 

dragon fruit to diet can help to cure these ailments. Dragon fruit’s benefits for people 

suffering from arthritis are so great that it’s commonly referred to as the “anti-

inflammatory fruit.”  

 As dragon fruit is rich in vitamin C and B3, it is reported that it helps to cure problems 

like acne and burned skin.  

4. Cultural practices  

Dragon fruit is propagated mostly by vegetative means using cuttings. The entire stem 

segment or part of stem segment of 15-30 cm mature cutting should be used to get better 

plants. To prevent diseases especially the rots, cutting are to be treated with fungicides and 

cured in a cool, dry area for 5-7 days before planting. The rooted cuttings are ready to 

transplant in the main field within 30-40 days in the nursery. The recommended spacing of 

3.0-4.0 m x 3.0 m provides adequate air circulation and lowers the chances for occurrence of 

diseases where as in low fertile dryland areas denser plant population is recommended (3.0 m 

x 2.5 m spacing) to compensate the yield reduction per unit area.  

4.1. Training and pruning  

As the dragon fruit is a climbing cacti and epiphytic, the vine needs concrete, wooden posts 

or wall columns for support (Fig. 2). Immature stem must be tied to that column for aerial 

roots to develop and bound to the column. Lateral shoots are restricted and only 2-3 main 

stems allowed to grow. The column selected must have long durability and strength to carry 

weight of vine canopy more than 100 kg, hence concrete or hard timber posts are 

recommended. For this mostly the cement pole/post with 2 m height is used and it should be 

buried 30-40 cm in the ground. The concrete circular or rectangular frame or trye is fixed on 

the top of pole for drooping the stems downward side. Steel wires or iron frames should not 

be used as it could cut and damage the vines. The supporting post should be erected prior to 

the planting to make it firm enable the vine to climb. Four plants should be planted around 

each post. Planting is usually done during rainy season followed by making proper ridges of 

50 cm height to give support to the plants. The four cuttings per pole are planted. As the vines 

grow very fast, the chances of lodging and fall to the ground increases. Thus, tying the vines 

and regular trimming of the lateral branches is an essential operation to avoid this problem. In 

structural pruning, only the outer leader vine is to be allowed to grow till the vine reaches the 



 

7 

top of trellies, afterward free branching is allowed. Number of branches need to be brought 

down to 30-50 by trimming the unwanted branches which is termed as production training. 

After harvest, around 50 main branches with one or two secondary branches on main branch 

to be retained removing the tertiary and quarterly branches with cut ends treated with 

fungicide. 

4.2. Nutrient management 

Dragon fruit requires judicious application of manure and fertilizer for higher yield. In initial 

stage, more nitrogen should be applied for good vegetative growth and in the later stages, 

more amounts of phosphorus and potash should be applied. Application of Calcium and other 

micronutrient are beneficial for this crop. Organic Matter plays key role in dragon fruit 

development and growth. Each plant should be applied with 10 to 15 kg of organic 

compost/organic fertilizers. As these types of lands are having very poor soil fertility 

therefore initially 10-15 kg FYM and 100 g SSP/ plant hill are required at the time of 

planting. Application of chemical fertilizers should be practiced 2 to 3 months after planting a 

dragon fruit when plant starts gaining growth. Depending upon the type of soil the chemical 

fertilizers should be given. We have developed fertilizer schedule for rocky barren land 

which act as light soil with very poor soil fertility status. Therefore during the first two years, 

500 g urea and 500 g P and 300 g K should be applied to each pole per year in four splits at 

three months interval. After it has been in the ground for a year or more, the dragon fruit's 

roots have become established and are demanding more nutrients from the soil. Plants grow 

faster and need more nutrition. After two years each pole having four plants should be 

fertilized with 800 g N, 900 g P and 550 g K per pole per year which should be well 

distributed in six splits (Table 2). Nutrients should be supplied both through basal as well as 

by fertigation through drip system install at top of the pole to feed aerial roots. 

Table 2. Fertilizer management in dragon fruit. 

Time of application Type of fertilizer Application rate (g per pole) 

1. Immediately after final 

harvest 

N 

P2O5 

Manure (kg) 

200 

250 

25 

2. Two months later 

N 

P2O5 

K2O 

200 

200 

150 

3. Just before flowering 

N 

P2O5 

K2O 

150 

200 

100 

4. One month after 3
rd

 

application 

N 

P2O5 

K2O 

100 

100 

75 

5. One month after 4
th

 

application 

N 

P2O5 

K2O 

100 

100 

75 
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6. One month after 5
th

 

application 

N 

P2O5 

K2O 

100 

100 

75 

Source: ICAR-NIASM Technical bulletin No 33 

The Dragon fruit can also be grown organically without applying chemical fertilizers and 

pesticide. The farm yard manure and poultry manure may be used for supplementing 

nutrients. These organic fruits have more demands in the market.    

4.3. Water management  

As the crop belongs to Cactaceae family, the best part of this crop is that it requires extremely 

less amount of water during most critical water availability period i.e. March to June. From 

June onward flowering starts in this crop and continues till October. Irrigation is applied 

whenever there is a long dry spell. However, in general, the crop is subjected to water stress 

in the pre-bloom period i.e April- May to produce more flowers. Drip irrigation system is 

used to maintain soil moisture during fruit development. The irrigation requirement is 1000-

1500 litre/pole/year during the first and second year. In India flowering and fruiting coincides 

with rainy season, the excess moisture and water logging condition due to rainfall is avoided.  

For that proper drainage is provided around the plant/pole. 

4.4. Flowering and fruiting 

Dragon fruit flower bloom at night and it is off white in colour. Their fragrance helps to 

attract pollinators. Honey bee (Apis cerema), little honey bee (Apis florae) and Rock bee 

(Apis dorsata) are effective to pollinate the dragon  fruit during the early hours of morning 

(Pushpakumara et al., 2005). In semi-arid zone, flowering of dragon fruit initiate in the 

month of June. All together there were five harvesting under normal cultivation practices but 

with proper management practices two more flush was obtained every year. As first 

flowering initiates after long dry spell large number of flowers will be observed on every 

plant. Thinning of flowers should be done so as to maintain maximum 80 flowers on each 

pole at a time. Attention should also be given to remove fruits adjoining to one another on the 

same branch. Fruits will be matured 30-35 days after flowering. Dragon fruit is indeterminate 

in nature and flowering and fruiting used to occur simultaneously. Fruits should be covered 

by cotton bags when the colour of fruit is changing from green to red to control the damage 

of fruits by bird biting and pests. Same bags can be used multiple times.  

4.5. Pest and Disease Management 

Dragon fruit is affected by comparatively lesser amount of pests and diseases. The pests like 

mealy bugs, aphids and termite have been found damaging the dragon fruit.  They are sap 

sucking pests that basically feed on the sweet sap of the plant. Aphids also attract ants, who 

will then feed on the plant as well. Mites and thrips can also be a hindrance; they will not kill 

the plant, but they are not good for the overall health of the plant. Presently, fruit fly is 
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observed in dragon fruit. The pheromone traps shall be used in the orchard to control the 

fruit fly. 

Watery stem rot caused by Xanthomonas sp. is caused damaged to vines in heavy rainy areas. 

Proper drainage, wider spacing, adequate air circulation and proper sunlight light to help in 

minimizing the disease. Dark sunken spots, which occur on the stems and leaves of a plant, 

can be the sign that your plant has an infection. Bacteria can cause other issues as well like 

soft stem rot. This is a disease that affects any part of the plant and even fruit also. These 

illnesses are typically transferred from plant to plant, so sterilize your clippers. Sunburn can 

occur during the hottest time of the year when the sun is sweltering hot, and if too much 

water is given to the plant, root rot can also occur. 

Fungal problems can sometimes arise through summer when the humidity is high with rust 

spots appearing and then opening up to rot; however, the plants seem to get over it without 

any intervention. If the plant looks like it is in big trouble from a fungal attack then spraying 

a fungicide should solve the issue. Nevertheless, the dragon fruit plant heals itself well after 

attacks from fungus or injury through wind etc. 

In Vietnam and many other dragon fruit cultivation regions, fruit flies are a major pest 

affecting fruit quality. Oriental fruit fly (Bactrocera dorsalis) and guava fruit fly (B. 

correcta) are species that both lay eggs in fruits and the larvae can develop successfully even 

when the fruits are too green to eat. Hylocereus undatus is also a host for Anastrepha and 

Ceratitis spp. fruit flies. Aphids may infest flowers or fruits in some regions and young 

plants can be vulnerable to slugs and snails under damp conditions. Rabbits, squirrels, 

possums and similar pests have been known to feed on the lower stems and mice, rats and 

birds will eat ripe fruits. In Madhya Pradesh, Rajasthan and Gujarat, it has been reported that 

monkeys are big nuisance as it feeds on leaves.  

Diseases like stem rot caused by Xanthomonas campestris and brown spots on fruits 

caused by Dothiorella occur in some production areas. Viruses such as Cactus virus X 

(CVX) have been reported on dragon fruit plants, causing symptoms such as stunted, 

malformed and mottled growth. In Taiwan, CVX is widespread in dragon fruit orchards, with 

infection rates of 60-90% in many regions. A strain of Fusicoccum has been isolated from 

stems, and H. undatus is also a host to a quarantine-significant rust, Aecidium sp., known 

from Mexico. 

4.6. Harvesting 

The harvesting time mostly falls between July-November, which comes in 6-7 flushes. 

During initial fruit development period, the outer skin of immature fruit looks bright green in 

colour and gradually turns red as the ripening progress. The dragon fruit is matured 30-35 

days after flowering. An additional advantage of the crop is that depending upon the market 

demand, there is a scope for adjusting the harvesting time. For local market, fruit can be 

harvested three to four days after the skin colour changes from green to red/pink colour, 

while for far markets/export purpose it can be harvested a day after colour change.  
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4.6.1. Yield 

Dragon fruit starts fruiting from second year onwards while the potential average yield of 12-

15 t ha
-1

 can be expected from third year onwards with the recommended package and 

practices.  

4.7. Post-harvest management 

The post-harvest and biochemical parameters of dragon fruit grown under three different soils 

in ICAR-NIASM are given in Table 3. 

Table 3. Post-harvest and biochemical parameters of dragon fruit grown under three different 

soils. 

Parameters 
Native Murrum 

Soil 
Black Soil 

Black & Native 

Murrum Soil 

(1:1) 

FRAP (ug ascorbic acid/gFW) 3.64 2.97 3.36 

Reducing Sugar (%) 3.25 2.41 3.02 

Total phenol (mg gallic acid 

equivalent) 
249 147 211 

Flavanoid (mg catachein) 65.12 29.19 45.33 

TSS (%) 12.96 11.36 11.76 

DPPH (%) 77.29 65.04 70.56 

Average fruit weight (g) 230.12 186.73 207.64 

Yield (t ha
-1

) 18.1 14.2 19.7 

Source: Annual Report 2017-18 of ICAR-NIASM  

4.7.1. Storage 

The experiment on shelf life studies of dragon fruit was also conducted at ICAR-NIASM, 

Baramati. It was observed from the initial storage study that the keeping quality of this fruit is 

good and it can be stored up to 5-7 days at ambient room temperature 28
 o

C, 10-12 days and 

20-21 days in cold storage at temperature of 18
 o
C and 8

 o
C, respectively (Anonymous, 2016). 

It is reported that the fruits could be stored in perforated bags for 25-30 days at 8 oC (Zee 

et al., 2004).  Storage temperature for fresh market should be 15-20 oC at 85-90% RH 

(Crane and Balerdi, 2004).  Dragon fruit could be store up to 45 days at 7-10 oC at a 

relative humidity of 90-98% (Luders, 2004).  Yellow Dragon Fruit can be stored for four 

weeks at 10 oC and decreases if the temperature is increased to 20oC. (Nerd et al., 1999) 

5. Economic assessment of dragon fruit cultivation 

Hylocereus undatus and related cactus species are raised commercially for fruit in 

Colombia, Venezuela, Ecuador, Peru, Nicaragua, Guatemala, Costa Rica, Mexico, the USA, 

some Caribbean islands, Spain, Israel, Australia, New Zealand, Réunion, Indonesia, 

Malaysia, Vietnam, Thailand, Cambodia, Laos, the Philippines, Japan and Taiwan. It is the 
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second most important commercial cactus species with respect to fruit production after 

Opuntia ficus-indica (prickly pear). About 6000 ha of H. undatus are cultivated in the 

Mekong Delta region of Vietnam and 2000 ha in Mexico, with about half of the Mexican 

total occurring within the Yucatan peninsula. Plants of H. undatus are also grown as 

ornamentals for their large, attractive flowers and as bonsai specimens. H. undatus has also 

been used as a rootstock for other species of ornamental cactus because of its rapid growth 

and tolerance to humid substrates. 

Dragon fruit as a money-spinning business with an initial investment of Rs 8.0 to 9.0 lakhs 

per ha. As the crop doesn’t require intensive management/ intercultural operations and also 

fetching retail price of more than Rs. 100-120  in the nearby city markets farmers can 

generating some income  during second year itself, about Rs. 4 lakh per ha during third year 

and Rs. 6-7 lakhs from 4
th

 year onwards. This will not only bring large unutilized area of 

degraded lands of Deccan region under use but also improve the socio-economic status of 

farmers.  

The detailed cost of cultivation is presented in Annexure I-III.  

 Cost of planting material: In order to cultivate dragon fruits, it is better to go for 

vegetative means of reproduction using stem cuttings than sexual by using seeds, as the 

main advantage of plants will be true to type and it is less time consuming and less 

laborious. In an area of 1 hectare around 4000 cuttings are required to plant 4 around each 

pole structure. The cost of one dragon fruit seedling or cutting is around Rs. 20 per plant. 

Therefore, for 4000 plants, it costs around Rs. 80,000.  

 Cost of land/rental value of farm: Dragon fruit can be cultivated in 1 acre area. 

Moreover, the duration of highly productive dragon fruits is about 15-20 years. Dragon 

fruit cultivation is done in barren lands or where there is less availability of water. 

Therefore, we can consider rental value of about Rs. 50,000 per annum/ha. However, it 

may vary from region to region. 

 Cost of drip irrigation system: The average cost of drip irrigation system including all 

the materials with laterals is Rs. 40,000/- for one ha. 

 Cost of support systems: As dragon fruit plant is a climbing cactus, it need support for 

growth and development. Therefore, we need to establish durable support system (RCC 

poles having square or round structure at the top). For 1 ha dragon fruit farm, we must 

establish 1000 support poles. In order to construct the support, we have to dig a pit up to a 

depth of 2 ft x 2 ft and place a 2-3 m pole with upper round structure or square cement 

structures. In order to construct those supports in 1 ha in dragon fruit farm, it incurs 

around Rs. 4.40 lakh, which are durable for a period of 15-20 years.  

 Labor cost in Dragon fruit farm: As dragon fruit farming is a commercial enterprise, 

we must employ at least 1 full time worker to manage 1 ha orchard. On average, we may 

require 625 man days per annum including family labour and that will cost approx. Rs. 

2.26 lakh per ha by paying Rs. 5,000 per month. For one year, the labor cost is 60,000 for 

one skilled labor or worker. 
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 Cost of manures, fertilizers and nutrients: Every year we will require to use 15 tons of 

organic manure along with chemical fertilizers totally costing about Rs. 65000 per ha. 

Through chemical fertilizers we have to supply both micronutrients as well as 

macronutrients.  

 Cost of pesticide: Pesticides and fungicides to manage various dragon fruit pests and 

diseases will be required, which will cost up to Rs. 25,000 a year for ha area. 

 Cost for intercultural operations: Intercultural operations include weeding in between 

the plants for every 15 to a 20 days interval in order to maintain proper health of the 

dragon fruit plants. Hired machinery is supposed to cost Rs 18600 for 1 year. 

 Miscellaneous costs: These include the cost of equipment, training- pruning material, 

repairs, and other supplies. It may be about Rs. 10,000 per ha per year. 

5.1. Production and price of dragon fruit 

For the 2
nd

 year, the dragon fruit farmer can get about 2 t/ha of fruits. It increases upto 5
th

 

year. Dragon fruit is sold at Rs. 80 per kg (wholesale price at the farm gate), though rate may 

vary from Rs. 40-150. Yield and return of dragon fruit is given in Table 5. From the 5
th

 year 

onwards, the dragon fruit farmer can earn up to Rs. 6-7 lakh per annum per ha. The details of 

cost of cultivation are presented in Annexure I. 

Table 4. Yield and returns from dragon fruit. 

Year Yield (kg ha-1) 
Price 

(Rs. kg-1) 

Gross return 

(Rs. ha-1) 

Net 

return 

(Rs. ha-1) 

Benefit 

cost ratio 

1 - - - - - 

2 2000 80 1,40,800 - - 

3 5000 80 3,52,000 85,400 0.32 

4 10000 80 7,04,000 4,26,150 1.53 

5 onwards 15000 80 10,56,000 6,87,400 1.75-1.86 
 

5.2. Social benefits 

 Dragon fruit is grown specifically for its fruit, the flesh of which is eaten raw and is 

mildly sweet and succulent; the yellow type is sweeter than the red.  

 The fruit has a texture similar to that of the prickly pear and kiwi fruit. Fruit is usually 

eaten chilled for improved flavour.  

 The flesh has high nutritional value, including high contents of vitamin C, calcium, 

potassium and fiber.  

 Eating the fruits is claimed to reduce cholesterol and has been found to have a preventive 

effect on cardiovascular disease. It helps strengthen the digestive system and prevent 

cancer. 

 The pulp, especially of the red or purple types, can be blended as a drink or used for 

sherbets and salads or to make syrup and can be used for making juice or wine.  
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 Frozen pulp is used to flavour ice cream, yoghurt, jelly, preserves, candy and pastries.  

 The unopened flower buds and flowers are edible and can be eaten steamed or cooked as 

a vegetable or steeped as a tea.  

 The tiny black seeds are eaten with the fruit; however, these are indigestible and have a 

mild laxative effect.  

 The fruit is also used as an ornament on banquet or buffet tables, either entire or in slices. 

 The peel can be used to produce betacyanin and colouring pigments, and the mucilage in 

the food or cosmetics industries. 

 The stems and flowers of Hylocereus species have been used for medicinal purposes to 

treat diabetes, as a diuretic and to help wound healing.  

6. Future research areas 

 Collection and conservation of dragon fruit germplasm and its utilization in breeding of 

new varieties with improved quality, higher yields and adaptability to different 

environments to promote its cultivation. 

 Devising cultivation practices in view of abiotic stresses like degraded land, drought and 

erratic temperature 

 Nutrition requirements and organic cultivation 

 Irrigation water requirements 

 Issues due to crop sensitivity to high temperatures and strong radiation (sun burn issue) 

 Pollination, fertilization issues/manual pollination to improve size and quality 

 Development of integrated disease management (IDM) and Integrated pest management 

(IPM) strategies for fruit fly menace and other biotic stresses 

 Post-harvest management, processing and value addition for enhancing income of 

farmers 

7. Conclusion 

Dragon fruit if adopted in water scarce region can prove to be an asset to small holders as 

well as entrepreneur farmers. It is a fast return perennial fruit with high yield, as regular 

bearing brings steady income to the growers. Beside high initial establishment cost due to 

cement poles and trellies, its becoming very much demanding amongst the farmers because 

of its very high return. In addition, once planted, it will grow for about 15-20 years. It starts 

giving return immediately one and half year after plantation through selling of pruned plant 

parts as planting material and from second year onwards through selling of fruits. The annual 

income from dragon orchard can be obtained in a range of Rs 3-4 lakhs per year per ha during 

third year and expected to reach at a peak of Rs. 5-6 lakhs from 4
th

 year onward. Also, as fruit 

is rich in nutritive and medicinal values with better production potential even under adverse 

conditions with limited inputs, this crop can be included as an integral part in improving the 

economic status as well as nutritional security of farmers. 
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Fig. 2: Crop establishment and development phases of dragon fruit at ICAR-NIASM. 
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Annexure I: Cost of Production of Dragon fruit (per hectare) 

Sr. No. Particulars of Inputs Unit Quantity 
Unit Rate 

Rs. 

Amount 

Rs. 

1 Hired Human Labour Man days 475 350.00 166250.00 

2 Owned Machinery hrs. 0 300.00 0.00 

3 Hired Machinery hrs. 62 300.00 18600.00 

4 Fertilizers lumpsum 1 12500.00 12500.00 

5 Manure MT 15 3500.00 52500.00 

6 Agrochemicals lumpsum 1 25000.00 25000.00 

7 Irrigation Charges lumpsum 1 18750.00 18750.00 

8 Fruit protection material lumpsum 1 7500.00 7500.00 

9 Packaging & Transport Kg 1 15000.00 15000.00 

10 Misc. Expenses (Regd, repairs, etc) lumpsum 1 10000.00 10000.00 

11 Land Revenue & Taxes lumpsum 1 5000.00 5000.00 

12 Depreciation on Farm Implements lumpsum 1 1000.00 1000.00 

13 Depreciation on Farm Structures lumpsum 1 5000.00 5000.00 

14 Depreciation on Farm Machinery lumpsum 1 2500.00 2500.00 

15 Interest on Working Capital 6% 
  

19566.00 

 
Cost A 

   
359166.00 

16 Imputed Rental Value of Land 4% 50000 1.00 50000.00 

17 Imputed Interest on Fixed Capital 10% 
  

103704.00 

 
Cost B 

   
512870.00 

18 Imputed Value of Family Labour Man days 150 400.00 60000.00 

 
Cost C 

   
572870.00 

19 Production/ Gross Income Kg 15000 80.00 1200000.00 

20 Net Profit per ha Rs 
  

627130.00 

21 Benefit : Cost (A) Ratio 
   

1.75 
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Annexure II: Cost of establishment of Dragon fruit (Area 1.0 ha) 

Sr 

No 
Input head Particulars Unit Quantity Rate 

Amount 

Rs 

1 Land preparation Machinery Hr 25 300 7500 

2 
Interculture 

operations 
Machinery Hr. 50 300 15000 

3 
Trellises 

Concrete pole 6' & ring Nos. 1000 400 400000 

4 Cost on fixing poles per pole 1000 40 40000 

5 
Nutrient Management 

Manure Ton 30 3500 105000 

6 Fertilizer Lumpsum 10000 1 10000 

7 Plant protection Agrochemicals Lumpsum 10000 1 10000 

8 Planting Cuttings Nos. 4000 20 80000 

9 
Irrigation 

management 

Drip system 

installation 
Lumpsum 40000 1 40000 

11 
Water/ electricity 

charges 
Lumpsum 14820 1 14820 

10 Canopy management Material for tying Lumpsum 2470 1 2470 

12 

Manpower 

requirement 

Planting Man days 10 350 3500 

13 Weed management Man days 150 350 52500 

14 
Manure, fertilizer 

application 
Man days 75 350 26250 

15 Irrigation Man days 40 350 14000 

16 Training pruning Man days 120 350 42000 

17 Spraying Man days 40 350 14000 

18 Total cost of establishment (Rs.) 877040 

 

Annexure III: Cost of cultivation 2
nd

 Year onwards 

I. Cost of cultivation (2
nd

 year- First fruiting) 

Sr 

No 
Input head Particulars  Unit Quantity Rate 

Amount 

Rs 

1 
Interculture 

operations 
Machinery Hr 62 300 18600 

2 Nutrient Management Manure MT 15 3500 52500 

3   Fertilizers Lumpsum 7500 1 7500 

4 Plant protection Agrochemicals Lumpsum 7500 1 7500 

5 Fruit protection Covering material Lumpsum 2000 1 2000 

6 
Irrigation 

management 

Water/ electricity 

charges 
Lumpsum 12500 1 12500 

7 
Manpower 

requirement 
Training pruning Man days 50 350 17500 

8   Weed management Man days 75 350 26250 

9   Irrigation Man days 40 350 14000 

10   Manure application Man days 40 350 14000 

11   Fertilizer application Man days 30 350 10500 

12   Spraying Man days 15 350 5250 
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13   Fruit covering Man days 15 350 5250 

14   Harvest & grading Man days 25 350 8750 

15 Packing charges Material for packing per Kg 2000 1 2000 

16 Total cost of cultivation- 1st fruiting season (Rs) 204100 

17 Yield   Kg 2000 80 160000 

18 Market charges Transport & handling 
  

12% 19200 

19 Gross Income   
   

140800 

 

II. Cost of cultivation (3
rd

 year- Second fruiting) 

Sr 

No 
Input head Particulars  Unit Quantity Rate 

Amount 

Rs 

1 
Interculture 

operations 
Machinery Hr 62 300 18600 

2 
Nutrient Management 

Manure MT 15 3500 52500 

3 Fertilizers Lumpsum 12500 1 12500 

4 Plant protection Agrochemicals Lumpsum 12500 1 12500 

5 Fruit protection Covering material Lumpsum 5000 1 5000 

6 
Irrigation 

management 

Water/ electricity 

charges 
Lumpsum 18750 1 18750 

7 

Manpower 

requirement 

Training pruning Man days 75 350 26250 

8 Weed management Man days 100 350 35000 

9 Irrigation Man days 40 350 14000 

10 Manure application Man days 40 350 14000 

11 Fertilizer application Man days 50 350 17500 

12 Spraying Man days 25 350 8750 

13 Fruit covering Man days 25 350 8750 

14 Harvest & grading Man days 50 350 17500 

15 Packing charges Material for packing per Kg 5000 1 5000 

16 Total cost of cultivation- 1st fruiting season (Rs) 266600 

17 Yield   Kg 5000 80 400000 

18 Market charges Transport & handling     12% 48000 

19 Gross Income         352000 

20 Net Income         85400 

21 Benefit: Cost Ratio         0.32 

       

III. Cost of cultivation (4
th

 year- Third fruiting) 

Sr 

No 
Input head Particulars Unit Quantity Rate 

Amount 

Rs 

1 
Interculture 

operations 
Machinery Hr 62 300 18600 

2 Nutrient Management Manure MT 15 3500 52500 

3 
 

Fertilizers Lumpsum 12500 1 12500 

4 Plant protection Agrochemicals Lumpsum 18750 1 18750 

5 Fruit protection Covering material Lumpsum 5000 1 5000 

6 
Irrigation 

management 

Water/ electricity 

charges 
Lumpsum 18750 1 18750 

7 
Manpower 

requirement 
Training pruning Man days 75 350 26250 



 

19 

8 
 

Weed management Man days 100 350 35000 

9 
 

Irrigation Man days 40 350 14000 

10 
 

Manure application Man days 40 350 14000 

11 
 

Fertilizer application Man days 50 350 17500 

12 
 

Spraying Man days 25 350 8750 

13 
 

Fruit covering Man days 25 350 8750 

14 
 

Harvest & grading Man days 50 350 17500 

15 Packing charges Material for packing per Kg 10000 1 10000 

16 Total cost of cultivation- 2nd fruiting season (Rs) 277850 

17 Yield 
 

Kg 10000 80 800000 

18 Market charges Transport & handling 
  

12% 96000 

19 Gross Income 
    

704000 

20 Net Income 
    

426150 

21 Benefit: Cost Ratio 
    

1.53 

       

IV. Cost of Cultivation 5
th

 year onwards 
    

SN Input head Particulars Unit Quantity Rate 
Amount 

Rs 

1 
Interculture 

operations 
Machinery Hr 62 300 18600 

2 
Nutrient Management 

Manure MT 15 3500 52500 

3 Fertilizers Lumpsum 12500 1 12500 

4 Plant protection Agrochemicals Lumpsum 25000 1 25000 

5 Fruit protection Covering material Lumpsum 7500 1 7500 

6 
Irrigation 

management 

Water/ electricity 

charges 
Lumpsum 18750 1 18750 

7 

Manpower 

requirement 

Training pruning Man days 120 350 42000 

8 Weed management Man days 100 350 35000 

9 Irrigation Man days 40 350 14000 

10 Manure application Man days 40 350 14000 

11 Fertilizer application Man days 75 350 26250 

12 Spraying Man days 50 350 17500 

13 Fruit covering Man days 50 350 17500 

14 Harvest & grading Man days 150 350 52500 

15 Packing charges Material for packing per Kg 15000 1 15000 

16 Total cost of cultivation 3rd fruiting season onwards (Rs.) 368600 

17 Yield 
 

Kg 15000 80 1200000 

18 Market charges Transport & handling 
  

12% 144000 

19 Gross Income 
    

1056000 

20 Net Income 
    

687400 

21 Benefit: Cost Ratio 
    

1.86 
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