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The pineapple is a perennial monocot plant having a terminal 

inflorescence and fruit. The edible portion that constitutes about 60% of 

the fresh fruit has higher contents of proteins, sugars with low percentage 

of fats and fibers. The fruit consider as a good source of vitamins A and B 

as well as bromelain which is a proteolytic enzyme. Pineapples are eaten 

as dessert fruits throughout the tropic and subtropic regions where most 

of commercial crop is canned. Also, the fruits are processed into jam and 

juice as well as crystallized and glace fruits. The leaves produce a strong 

white silky fibers used as a fine fabric called pina cloth in the Philippines 

and Taiwan. The immature fruits are used as an abortifacient. Moreover, 

the variegated pineapples are planted as an ornamental plants. 

The world production of pineapple has shown a steady increase 

over the years. Much of this increase is due to the expansion of pineapple 

industry in the developing countries of the far east, Africa, and Latin 

America. Thus, the world production of pineapple exceed 15.889.647 

MT, meanwhile, the world production of banana reached 72.624.562 MT 

annually as recorded by FAO STAT, 2005 and 30% of the crop is 

exported either as fresh fruit or processed products. Different trials were 

done to enhance the extension of pineapple planting in locations with 

partially suitable conditions like Egypt through planting under 

greenhouse conditions by breeding new strains suitable for such 

locations. 

Pineapple is always vegetatively propagated by using suckers, 

shoots which are leafy branches arising from buds below the ground 

level, slips borne on the peduncle just below or at the base of the fruit, 

hapas which are shoots produced at the base of the peduncle, crowns from 
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the top of the fruit, and butts or stumps consisting of the entire plants after 

the fruits have been harvested and from the base of the stem, roots, leaves 

and peduncle which have been removed. The average rate production of 

propagules in cv. Cayenne is about two per year. Consequently, it require 

about 30 years to produce enough planting materials for one hectar 

starting with a single plant. Thus, application of tissue culture techniques 

are the main alternative to produce large numbers of healthy pineapple 

plants with low costs in short period as well as satisfy the high demand 

required by pineapple producers either locally or in abroad. Several 

attempts have been made to utilize the in vitro micropropagation method 

for rapid clonal multiplication of pineapple (Aghion and Beauchesne, 

1960; Mapes, 1973; Mathews and Rangan, 1979). 

Banana have a great economic importance as one of the most 

popular fruits in Egypt as well as for its high nutritive value. Banana 

plays an important role in tropical economic as a cash export and 

complementary food in local sets. Cooking bana (plantains) is considered 

a stable food and comprise a major part of the caloric intake of large 

numbers of people in the Caribbean, central and east Africa. Also, from 

the economic point of view, banana growers get relatively very high and 

fast net return from their orchards due to the rapid growth and fruiting of 

the plant. Banana fruits may be consumed either fresh or processed into 

juice, banana puree, flour, fried chips, catsup, alcohol, vinegar, beers, 

spirits, and as generally a source of carbohydrate (Palmer, 1979). These 

uses make it a potential cheep source of food in many developing 

countries in Asia, Africa and South America. A large number of banana 

cultivars belonging to different genomic groups i.e. AA, AAA, AAB, 

ABB, ABBB and BBB were established (Richardson et al., 1965). 
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However, the total acreage of banana in Egypt reached about           

> 880.000 MT according to the latest FAO STAT 2005 Database 

Results. Most of this acreage is concentrated in the Delta and Nile valley 

where the ample water supply required for good production is available. 

Nowadays, large areas were established in the newly reclaimed disert 

areas. This horizontal increase of banana specially for the new cultivars 

(Williams and Grand Naine) maximized the demand of banana plants 

which resulted in depending mainly on tissue culture propagation for 

satisfying the market requirements. In vitro propagation of banana plants 

succeeded in producing of large number of healthy, uniform, and free 

from virus diseases banana plants with low costs in exact time. 

Thus, in vitro plantlets should be hardened or acclimatized 

gradually for utilizing in open climates. Transplantation (acclimatization) 

stage continues to be a major bottleneck in the micropropagation of many 

plants. Plantlets or shoots that have grown in vitro have been 

continuously exposed to a unique micro-environment that has been 

selected to provide minimal stress and optimum conditions for plant 

multiplication (Hazarika, 2003). On this concern, gradual adaption is 

necessary for commercial tissue culture plants industry. Successful 

gradual adaptation in vivo acclimatization finally in the must pass through 

three main steps i.e. laboratory, greenhouse, and nursery. Different 

histological changes occurred during gradual adaptation and 

acclimatization of in vitro plantlets. These histological changes 

encouraged in vitro plantlets to tolerate the stresses of open climate 

including temperature, humidity, irrigation, light and soil conditions. 

Also, the in vitro plants transferred from hetrotrophic into autotrophic 

where it will be self food dependent. The most histological changes 

occurred in in vitro plants include leaves (stomata mechanism, chitin and 
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anatomical changes in some tissues) stems (shoot thickness, 

transportation tracea, stem hardening) and roots (root hairs). 

Acclimatization of adaptation is only mean of maximizing profitability of 

in vitro horticultural plants. 

The ultimate goal of this study is pointing out a complete protocol 

for gradual adaptation and acclimatization of monocotyledonous in vitro 

plants specifically pineapple and banana. Also, studying the histological 

changes occurred during different acclimatization phases and the 

importance of these changes in successful acclimatization. Besides, 

evaluating the effect of different agricultural media and growth retardants 

on improving survival percentage was concerned. In addition, the effect 

of nutritional treatments (medium salts, medium vitamins and organic 

additive) on growth of either pineapple or banana were considered. 

Furthermore, enhancing flowering of the acclimatized plants mainly 

pineapple plants by flowering promoters was concerned in this text. 

 


