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ABSTRACT 

 

This review paper discusses the origin, production, cultivation practices, storage, 

transportation and uses of pineapple. The economic importance of pineapple is easily 

justified by its unique characteristics as a fruit, which ensured its rapid diffusion and 

adoption, in the tropics and subtropics. Pineapple is a perennial monocotyledonous plant 

with a terminal multiple fruit. This perishable fruit is usually stored only for 4-5 days 

after harvesting in normal conditions. Generally, ripened pineapple fruit is consumed 

fresh or as pineapple juice. Thailand, Philippines, Mexico, Costa Rica, Chile, Brazil, 

China, Indonesia, Hawaii, India, Bangladesh, Nigeria, Kenya, Democratic Republic of 

Congo, Ivory Coast, Guinea, Dominican Republic and South Africa are the leading 

pineapple producing countries. Among the countries Philippines, Thailand, Costa Rica, 

Indonesia, Chile, Ivory Coast and South Africa are the major exporters of pineapple in 

the world market. Quality of pineapple varies due to cultivation technique, growing 

environment and variety. Good quality pineapple grows well in acidic loams, sandy 

loams and clay loams soils under warm and humid climate with sunny days and cool 

nights. Pineapples need a neutral to mildly acidic soil ranging pH from 4.5 to 6.5. 

Pineapple reproduction is through vegetative propagation using suckers and crowns. 

Fertilizer requirement increases sharply after planting and peak at two to four months 

before floral initiation. Earthing up operation gives better anchorage to the plants. Mulch 

promotes rooting by concentrating moisture, increasing soil temperature in the root zone 

and controlling weeds. Irregular flowering behavior of pineapples also affects its 

commercial yield adversely. A variety of chemicals are available to achieve uniformity 

and control flowering. Storage and transportation facilities are the important factors for 

local and international marketing. Harvested fruits are packed in the crates and 

transported in refrigerated containers for quality assurance. The prospect of pineapple is 

bright due to increasing trend of total consumption and export potential. 

 

Key words: Pineapple, Origin, Distribution, Climate, Propagation, Intercultural 

operations, Post-harvest operations, Uses 
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INTRODUCTION 

 

Pineapple [Ananas comosus (L.) Merr.] is a tropical fruit with exceptional juiciness, 

vibrant tropical flavor and immense health benefits. Mature fruit contains sugar, a protein 

digesting enzyme bromelin, citric acid, malic acid, vitamin A and B [1]. It can be used 

as supplementary nutritional fruit for good health with an excellent source of vitamins 

and minerals and contains considerable calcium, potassium, fiber, and vitamin C.  

Pineapple is the third most important tropical fruit in the world after banana and citrus 

[2, 3]. The five leading pineapple producing countries are Costa Rica, Brazil, Philippines, 

Thailand and Indonesia [4]. These countries produce the fruit primarily for fresh fruit 

markets and the processing industry. It can increase national income through the 

expansion of local industries and higher incomes for farmers involved in its production. 

This fruit is much liked and popular all over the world. Pineapples may be cultivated 

from a crown cutting of the fruit, possibly flowering in 20-24 months and fruiting in the 

following six months. 

 

Pineapples are consumed or served fresh, cooked, juiced and can be preserved. The fruit 

is eaten fresh where available and in canned form worldwide. This fruit is highly 

perishable and seasonal. Therefore, the main objective of this paper is to review the 

global production technologies, uses and potential opportunities of pineapple in the world 

market. 

 

ORIGIN, DISTRIBUTION AND PRODUCTION 

 

The origin of pineapple has been traced to Brazil and Paraguay in the Amazon basin 

where the fruit was first domesticated [5]. Worldwide production started by 15th century. 

Pineapple was distributed in Europe and the tropical regions of the world. The most 

spread variety is Smooth Cayenne (Cayena lisa), which was first introduced in Europe 

from French Guyana [6]. Pineapple production is concentrated in the tropical regions of 

the world. It is grown in over 82 countries with over 2.1 million acres under the fruit [7]. 

The smooth Cayenne cultivar is extensively cultivated in many tropical countries like 

Hawaii, Philippines, Australia, South Africa, Puerto Rico, Kenya, Mexico, Cuba and 

Formosa [8]. Nigeria is ranked 7th on the list for world pineapple production as well as 

the leading producer in Africa [9]. It was until late 19th century when canned pineapple 

was produced commercially in Hawaii. Other important producers include India, Nigeria, 

Kenya, Indonesia, México and Costa Rica and these countries provide most of the 

remaining fruit available (50%) [6]. There exists several hundred varieties, but the most 

widely grown are Smooth Cayenne, Queen and in the past decade introduced variety 

called MD2 which commands 80% of the global trade in pineapples [7]. Pineapple 

production in 2011 constituted more than 19 million metric tons (MT). Thailand is the 

largest producer of pineapple, accounting for 13% of global output, followed by Brazil 

and Costa Rica [10]. World pineapple production was 23.33 million metric tons in 2012 

and showed gradually increasing trends from 2002 to 2012. The world pineapple market 

has been expanding rapidly for the last twenty years [11]. 
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Figure 1: Pineapple production in the world (2002-2012) [11] 

 

Twelve countries absorb 90% of the world demand of fresh pineapple. The US leads the 

demand, while France, Japan, Belgium, Italy, Germany, Canada, Spain, England, Korea, 

Netherlands and Singapore share the rest of the supply [12]. Nigeria, Kenya, Democratic 

Republic of Congo, Ivory Coast, Guinea and South Africa are the major pineapple 

producing countries in Africa [11]. Pineapple production is very significant to the 

economy of Kenya in terms of creating employment and foreign exchange. Expansion of 

pineapple production system will therefore lead to more benefits to the economy of 

Kenya. In Kenya pineapple is predominantly grown by large scale producers. Large-scale 

production is concentrated in Central Kenya, while the small scale production is 

concentrated at the Coast, Central and Western Regions of the country. Large-scale 

pineapple production in Kenya is dominated by three farms; Delmonte (K) Limited based 

in Thika, Kakuzi limited based in Murang’a and Ndemo farm based in Kilgoris. Kakuzi 

has a total of 100 ha under pineapple while Delmonte has 18,000 ha and Ndemo farm 

has 200 ha under pineapple production. These large-scale producers contribute close to 

90% of all pineapples grown in Kenya. Medium scale and small-scale producers account 

for about 10% of the total pineapple production. Most of the land utilized for pineapple 

production by Delmonte and Kakuzi is under long-term lease from the Government [7]. 

The most planted variety is smooth cayenne accounting for 80% of the total pineapple 

produced, though currently there are efforts to move to MD2 variety due to its superior 

nutrition qualities [13]. 
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CLIMATIC REQUIREMENTS  

 

Pineapple grows in warm and humid climate. The pineapples are commercially grown 

over a wide range of latitudes from 30° N in the northern hemisphere to 33°58́ S in the 

Southern hemisphere [14]. Pineapple grows well in tropical and subtropical climate 

ranging from mild coastal climate up to an altitude of about 1000 meters provided the 

area is free from frost [15]. When pineapple is grown at altitudes greater than 1000 m 

smaller fruits with elevated tartness are produced and the pulp is less attractive in color 

and flavor [16]. The optimal growth temperature lies between 20 to 30°C and more 

specifically at 23 - 24 ° C [17, 18]. When ambient temperature drops between 10 to 

16°C, fruit growth is constrained. Plants may stand sub-freezing temperatures for very 

short periods. Conversely, with exposure to temperatures well over 30°C heat damage 

may occur due to increased respiration rate and metabolism and impaired nutrient 

absorption [19]. During periods of intense sunlight and high temperature above about 

35°C, the fruit is susceptible to sunburn damage [20]. Good fruit quality is attributed to 

growing sites having a combination of relatively cool night temperatures, sunny days 

and day temperatures ranging from 21 to 29.5°C ◦but not exceeding 32°C [21]. It can be 

grown in areas that have a relatively high atmospheric humidity and an average rainfall 

of 760-1,000 mm [22]. The damage caused by sunburn in pineapple production areas in 

the world where this fruit is harvested can be very important in periods when solar 

radiation is high. Percentages of reject fruit because of this damage can be over 40% in 

some months of the year if preventative actions are not taken [23]. Severe cold reduces 

the sweetness of fruits. Strong sunshine causes sun burning on fruits. Hence partial shade 

is desirable in areas receiving high intensity of sunlight. It requires well distributed 

annual rainfall [24]. 

 

 

EDAPHIC REQUIREMENTS  

 

The best soils for pineapple production are well drained non-compacted loams, sandy 

loams and clay loams with no heavy clay or rock within one meter of the surface. A soil 

pH in the range of 4.5-5.6 is optimal for pineapple production. Slopes between 2-6% are 

best for pineapple growing. Below this range, it may be hard to achieve adequate 

drainage [19]. Acidic soil rich in organic matter and potassium is desirable to pineapple 

cultivation [20]. The flavor and quality of fruit grown on light soils is considered to be 

superior. The plant is particularly sensitive to waterlogged soil conditions [21]. On the 

hills it can be grown successfully provided the soil depth is at least 45 to 60 cm [22]. 

 

MORPHOLOGY 

 

Pineapple is a herbaceous plant. The main morphological structures of the plant are stem, 

leaves, peduncle, crown, shoots and the adventitious roots [25]. The peduncle and 

inflorescence develop from the apical meristem [26]. The root system is primarily 

adventitious, typical of monocots, and may spread up to 1-2 m laterally and 0.85 m in 

depth under optimal conditions [27]. Root growth commences soon after planting and 

continues up until around flowering. Root growth slows but continues throughout winter 
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depending on temperatures and soil moisture [28]. A pineapple plant has many leaves 

(68-82) arranged in the form of a dense compact rosette. The older leaves are located at 

the base of the plant and the younger ones in the center. Flowers contain both the male 

and female reproductive organs [27]. The flower petals are white at their base; to violet-

blue at their tip and are tongue-shaped.  Each flower is surrounded by a thick bract, which 

is covered by trichomes and pointed at its tip. The sepals are more or less triangular in 

shape and are comparable to the bracts in color and texture. The flowers are arranged in 

a narrow compact tubular manner that only insects or specialized birds can access [29]. 

The fruit usually contains a tuft of small leaves at the top known as the crown that may 

be used for vegetative propagation [28]. 

 

CULTIVATION TECHNOLOGY 

 

Propagation 

Pineapple is propagated asexually from various plant parts.  The parts are crowns, slips 

and suckers. Crowns and slips are most common. Tissue culture is used for rapid increase 

of strain selections [15]. 

 

Crowns: Crowns are currently the preferred planting materials which are cut from the 

fruit at harvest. The wound is allowed to dry (cure) and the crowns are dipped in 

fungicide and planted soon after harvest. Crowns grow more slowly and are less drought 

resistant than slips but may have the potential to develop better root systems. Crowns 

should be graded by weight to minimize variability in the field [15].  

 

Slip: Slip is a rudimentary fruit with an exaggerated crown. Slips develop from buds in 

the axils of leaves borne on the peduncle (fruit stalk). Slips become visible on the 

peduncle when the fruit is about half developed. Slips are broken from the peduncle, then 

cured or dipped in fungicide. Slips may be stored in a dry place for up to one year, but 

they should be planted within one month of harvest for best results [15]. 

 

Suckers: Suckers develop from axillary buds on the stem. Growth usually begins at floral 

differentiation. After fruit harvest, suckers are cut from the stem with a knife. De-

suckering should be done immediately after harvest leaving only one sucker on the 

mother plant. Slips should also be removed. It is advisable to renew the plantation every 

5-6 years [22]. 

 

Seeds: Commercial propagation of pineapple is not through seeds but by vegetative 

propagation [30]. Seeds are desired only in breeding programs and are usually the result 

of hand pollination [31]. Seed is viable short time. Longevity of hybrid seeds has been 

estimated to be less than six months in storage in Cote d’Ivoire [32]. In addition, there 

does not appear to be any seed dormancy in pineapple seeds [33]. 

 

Fertilization 

Pineapple has high requirements for nitrogen (N), potassium (K), and iron (Fe), while 

relatively low requirements for phosphorus (P) and calcium (Ca). Potassium is usually 

applied to the soil before planting and later as side dressing. Other nutrients sometimes 

including K are applied as foliar sprays or through the drip irrigation system, or by both 
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methods, during the growth cycle. Phosphorous and Ca are usually banded in the plant 

line during bed preparation. Less fertilizer is required during the first five months after 

planting but requirements increase sharply afterward and peak at two to four months 

before floral initiation [20]. 

 

Earthing up 

Earthing up is a very important operation in pineapple cultivation and involves pushing 

soil to the base of the plant from the periphery or into the trench from the ridge, where 

trench planting is common. Due to its shallow root system and weak stem pineapple 

plants are prone to lodging [34]. Earthing up gives better anchorage to the plants and 

should be done after each application of fertilizers and also after weeding, hoeing and 

harvesting of crops. This becomes more important in ratoon crops [22]. 

 

Irrigation 
In general, pineapple requires a minimum monthly rainfall total of 50-100 mm. If the 

annual rainfall is less than 500 mm, irrigation is essential [35]. Pineapple plants are 

drought tolerant, therefore, the schedule for irrigation at the time of planting and 

thereafter should be intermittent. The growth of pineapple plant is retarded due to 

seasonal drought and water shortage. Available water for irrigation is recommended in 

drier areas and is useful in planting, and at 8-12 weeks before harvesting. Pineapples are 

sensitive to saline water [19].  

 

Mulching 

Mulching is an important practice in pineapple production. Film mulching can modify 

the microclimate, reduce water evaporation from soil and maintain the soil humidity [26]. 

It can also efficiently inhibit the growth of weeds, promote the plants growth and increase 

the yield and quality of crops [34]. Film mulching could also increase some physiological 

properties, such as contents of chlorophyll, soluble sugar, and protein of pineapple leaves 

and roots [36]. 

 

Induction of Flowering 

Irregular flowering behavior of pineapples affects its commercial yield. The effectiveness 

of flower induction mainly depends on the type of flower induction agent, the mode of 

application, plant genotype and environmental conditions that is temperature, humidity, 

wind, rainfall [3]. Pineapple flowering is uneven and it is highly desirable to attain 

uniform maturity and to control the time of harvest in order to avoid overproduction 

during peak periods. Several chemicals are available and can be used to achieve 

uniformity and control over flowering. Synchronization of flowering is an essential 

component of pineapple (Ananas comosus var. comosus) cultivation, especially for those 

cultivars intended for fresh consumption [37]. It is important to apply the correct 

flowering induction agent at the right time [38]. A suitable ethylene concentration used 

for commercial flowering induction is 2.272 kg ha-1 ethylene gas sprayed with 7000 L 

ha-1 water [37]. 

 

Maturation, ripening and harvesting 

Pineapple plants that are vegetative propagated will bear fruit in 15-22 months [31]. More 

than three months are necessary from flowering to fruit maturity in pineapple [30]. Fruits 
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for canning are acceptable at a more advanced stage. Over-ripe fruits are highly 

perishable. Therefore, for optimum fruit sweetness, pineapple fruit should be harvested 

when 1/3 to 2/3 or more of the peel color has turned from green to yellow. Harvesting of 

fruits can be manual or semi-mechanized [30]. 

 

Post-harvest operations 

 

Grading: After pre-grading, washing, waxing, and fungicide treatment, the pineapples 

are left to dry and then are graded for packing. Graders remove any fruit that shows signs 

of fresh mechanical damage or any of the conditions that qualify the fruit for rejection in 

the pre-grading stage. Remaining pineapples are classified for packing based on size, 

stage of ripeness, and, where applicable, shape. Fruits of different shapes may not be 

mixed in the same carton [6]. 

 

Pre-cooling: The fruit is gradually pre-cooled before packing. This allows the fruit to 

cool down over a 12-hour period from the ambient temperature at delivery time [6].  

 

Packing: All cartons of fruit are checked by quality control personnel before the carton 

is sealed and placed in a cooler until shipment time. The cartons of fruit are stacked on 

pallets and these pallets are placed in a shipping cooler, where temperature is maintained 

between 8-10 °C [6]. Where sea-shipment is to be used, the fruit should be harvested on 

the day prior to shipment.  

 

STORAGE AND TRANSPORTATION 

 

Storage: Green fruit should be stored at a temperature of 10ºC and a relative humidity 

of 85- 95%. Under these conditions, the fruit should have a storage life of two to three 

weeks. This will be dependent on the sugar content and the agronomic conditions during 

production, in addition to the handling and storage procedures [6]. Sensitivity to chilling 

injury is, however, related to the level of ripeness of the fruit. Storage of green fruit below 

8oC will result in chilling injury symptoms such as incomplete color development, 

wilting and darkening of the flesh, crown and peel [39]. After harvesting, clean the fruits 

and cut the stalks to 2 cm. Sort out the fruits to make sure that only half-ripe or green-

ripe fruits, which are free from damage and pest and disease, are presented for sale.  

 

Storage methods:   

1. Normal temperature storage: Pineapple stored by normal temperature, storage 

period generally short, the fresh quality assurance is within 7~10 days. The store 

should be with fresh air, intact doors and windows, and the exhaust fan shall be 

equipped for to ventilation [40]. 

2. Basket storage method: The pineapple harvested properly should be cooled 

keeping in a pre-cooled place/shelter and then only the fresh pineapple should be 

packed in a basket after treating with preservative keeping all the damaged 

pineapple aside. The storage temperature should be controlled within 7-10℃ and 

relative humidity should be 85-90%. During the storage period it should ventilate 
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by keeping air flow and check to remove the damaged fruit regularly. The 

pineapple can be stored for more than 20 days by using this method [40].  

3. Plastic bag storage method: The pineapple should be dipped in a solution of 

500 ppm naphthylacetic acid and then dried by air flow or keeping it in air. Then 

the treated pineapple should be inserted into a plastic bag which is padded with 

rough straw paper to absorb the moisture and to avoid any damage. Then the open 

end of the bag should tie up and store it in a cool place keeping the temperature 

within 7-10℃. The fruit can be stored well for more than one month without any 

damage and keeping the quality remains good [40]. 

 

Transportation: Transport of pineapples for export should be done in refrigerated trucks 

or containers. Product stacking will depend on the type and size of container and must 

be carefully planned to minimize physical damage [6]. Fruits with crown can be kept 

without damage for 10-15 days after harvesting. When fruits are transported for long 

distances or for a period of several days, refrigerated transport is required to slow down 

the ripening process. Pineapples can be stored well for a period of 20 days when 

refrigerated at 10-13 0C. The best storage is at 7.20 C and 80 or 90% relative humidity 

[41]. 

 

USES OF PINEAPPLE 

 

Food: The pineapple fruits are normally eaten fresh or as fresh pineapple juice. Pineapple 

ripened in plants is best eaten fresh and it is only necessary to remove the crown, rind, 

eyes and core. In the Philippines, the fermented pulp is made into a popular sweetmeat 

called nata de pina. In Africa, young, tender shoots are eaten in salads. The terminal bud 

or "cabbage" and the inflorescences are eaten raw or cooked. Young shoots, called "hijos 

de pina" are sold in vegetable markets in Guatemala [32]. Pineapple fruits exhibit high 

moisture, high sugars, vitamin C and low crude fiber. The pineapple waste contains non 

reducing sugars and carbohydrates and protein which are used as a nutrient medium for 

growth of microbes and fermentation using yeast to produce ethanol and single cell 

protein [2].  

 

Medicine: In addition to its nourishing uses, pineapple has long served medical purposes 

in folk medicine. It is used to arouse appetite, is effective as a diuretic, contraceptive and 

in the expulsion of intestinal worms. It has been used to prevent ulcers, enhance fat 

excretion, among many other uses. Pineapple is the source of the proteolytic enzyme 

bromelain which is used in commercial meat tenderizers and which constitutes practice 

as a soft tissue anti-inflammatory and for topical debridement [42]. 

 

Fiber: Pineapple leaves yield a strong, white, silky fiber and certain cultivars are grown 

especially for fiber production and their young fruits are removed to give the plant 

maximum vitality. The 'Perolera' is an ideal cultivar for fiber extraction because its leaves 

are long, wide and rigid. The retted material is washed clean, dried in the sun and combed 

[3]. From long years ago in Malacca and Borneo the “Perolera” is used to make thread. 

In India the thread is prized by shoemakers and it was formerly used in the Celebes. In 

West Africa the pineapple fiber has been used to string jewels and also to weave the caps 
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of the tribal chiefs. People of Kwangtung province and the Hainan Island of use the 

pineapple fiber to weave coarse textiles which looks like grass cloth. In Guam, people 

use this fiber to wrap or sew cigars and hand twists the fiber into casting net. In Panay, 

an Island of Philippines, and in Taiwan ‘Pina’ cloth is highly valued. In Taiwan pineapple 

fiber also used to weave coarse cloth for farmer’s underwear [32]. 

 

Uses of pineapple wastes: Pineapple peel solid waste can be generated successfully to 

be a methane gas of an attractive concentration of 48% at 20 days by using the indigenous 

microorganism. The biodegradation of pineapple peel solid waste to methane gas 

expressed the potential for waste treatment through anaerobic digestion. Biogas 

production from industrial waste of pineapple was not only performed the solutions for 

alternative green energy, but also play an important role to keep pollution free 

environment [43]. 

 

Feed for animal: The outer peel or skin and core from the pineapple canning industries, 

called bran, and the leaves are being utilized as feed for ruminants. Cattle preferred 

fermented pineapple waste with higher acidity to fresh waste and pineapple waste from 

the field or from the cannery are being used as dairy feed. Dried and ensiled pineapple 

waste can be used as supplemental roughage and could replace 50% roughage in the total 

mixed ration for dairy cattle [44]. 

 

CONCLUSION  

 

This review aimed at providing in-depth information about the pineapple in different 

aspects. It is a highly nutritious fruit, has numerous health benefits and provides 

economic potential for farmers, entrepreneurs and consumers. Quality of pineapple 

varied due to growing environment, cultivation technique, harvesting time, storage and 

transportation facilities. The prospect of pineapple farming is bright in the growing 

countries due to increasing consumption and export potentiality in the world markets. To 

facilitate the distribution of the highly perishable fruit authorities should establish 

modern storage and transport facilities wherever necessary. Extensive research should 

also be undertaken to develop new technologies for increasing the yield and maintain 

quality of pineapple from production to marketing stage. For good economic returns from 

pineapple, growers should pay due attention for considering all recommended practices 

based on locality. The availability and accessibility of food can be increased through 

improved production technology, distribution and preservation systems.  
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