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Status and counseling of Taiwan fruit tree industry 

Lao-Dar Juang 

Agriculture and Food Agency, Council of Agriculture, Exective 

Yuan 

Abstract 
Due to the improvement of technological management and production 

period adjustment, most fruit tree product year around in Taiwan. Over the 

years, our government builds protected production facilities, improve the 

transportation equipment; therefore, in order to fit industry development’s 

need, government combine experts who belong to COA and university to 

establish technical service group to set up training and orchard practice and 

diagnosis, so fruit quality keep rising and could satisfy local and export 

market. Due to the high alternative, our government adjusts fruit industrial 

structure and establishes safety and stability supply chain by reducing 

planted area of uncompetitive variety, and building exported orchards. 

However, export amount account for only 1-2% of total production because 

small scale planted is difficult to compare with foreign standardization 

enterprise. Therefore, how to develop competitive exported or high quality 

and safety domestic fruit industries is critical issue for our government, 

farmers and industry. In recent years, global climate change causes the 

extreme weather and increases the instable agriculture production; especially 
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311 earthquake and tsunami in Japan. To save instable production problem, 

fruit industry has to focus on sustainable challenge, instead of production 

and quality. 
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Healthy seedling production technology and fruit tree 

industry 

Lao-Dar Juang 

Chaoyang University of Technology, Graduate Institute of 

Biochemical Sciences and Technology 

Abstract 

Taiwan island, although situates within subtropical region, has 

very diversified geography and environment.  In the plane region, its 

warm and humid environment is suitable for the cultivation of most 

tropical and subtropical fruit crops.  While in its mountain area, 

which covers almost two thirds of Taiwan’s total acreage, owns highly 

diversified altitudes and environments and is also appropriate to grow 

fruit trees of temperate zone. Taking such advantages on environmental 

conditions, nearly all kinds of well known fruit crops have been 

successfully cultivated in Taiwan since 1950s.  Most fruit trees need 

longer vegetative growing period before fruit yielding stage.  This 

makes fruit crop cultivation more challenging especially on pest 

protection than other crops.  Among the diseases that threaten fruit 

trees, those cause systemic infection and can transmit vertically from 

mother plants to their vegetative growing materials, such as viruses, 

viroids and phytoplasmas, are considered to be more dangerous and 
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economically important.  Once infected by these pathogens, most 

fruit trees will gradually lose their vigor and productivity and more 

importantly most of these diseases can not be cured by any treatment 

including chemotherapy.  Furthermore, most of these pathogens can 

be transmitted efficiently and long distantly by insect vectors.  These 

properties make cultivation of fruit trees suffering such diseases a 

highly challenging task. To combat against these diseases, past 

experience has consistently shown that the most effective control 

strategy is to eradicate diseased trees in the field and replanted with 

disease free young trees.  Therefore, to establish an efficient disease 

free fruit tree propagation system is necessary for the implementation 

of control strategy on most fruit crops. Technically, in order to 

establish a disease free fruit tree propagation program, there are at least 

four parameters should be considered. 1.Techniques for screening and 

confirming disease free growing materials. 2.Techniques for 

elimination of pathogens from cultivars or clones with good 

horticultural traits. 3.Techniques to maintain and protect disease free 

growing materials from re-infection. 4.Techniques for mass 

reproducing disease free growing materials efficiently and 

economically.  Besides these techniques related to the production of 

disease free fruit trees, actually there is another parameter should be 
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considered once the disease free materials are available.  That is how 

to protect the disease free materials from early re-infection when they 

are transplanted into the open fields.  Without appropriate protection 

scheme those disease free young trees may re-infected quickly before 

maturation and lose their productivities.  In this article, experience 

accumulated from the past two decades will be used as examples to 

explain the application of disease free fruit tree to control diseases 

caused by virus and virus-like pathogens. 
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66,145 43.3 868,320 21,777,102 37.9 11,483.7 388,576 22,078.1 478,608 
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  5,977 43,693 1,802,354 155.9 9,065 z  
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z :  

4. 2009  

    

 

 

 

 

    

   6,798 98,179 2,061,756 0 0 0 0 
   3,585 53,578 1,098,353 0 0 0 0 
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   7,109 231,549 2,315,485 1,499.9 34,892 9,819.2 167,262 
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( 6)  

6.  

Characteristic Pecans Walnuts 

Apical control of shoot 
growth 

Stronger Weaker 

No. lateral shoots growing Fewer More 

Vigour of lateral shoots Less More 

Size of leaflets Smaller Bigger 

Second growth of current 
season shoots 

Rare, midseason Frequent, early 

Alternate bearing Major problem Minor problem 

Size of pistillate clusters 3- 6 or more Usually 1 or 2 

Fruit size at pollination Smaller Bigger 

Post-pollination fruit 
growth 

Pronounced lag 
phase 

Rapid early growth 

Fruit development period Long (6- 7 months) Shorter (5-6 months) 

:Wolstenholme  Malstrom 1980. 

2. 6 8
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( 2010)
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Industrial problems of fruit production and 

corresponding breeding strategies in Taiwan.  

Chia-Wei Song1, Ming-Te Lu1, Ming-Hui Liu1 and Shyi-Kuan 

Ou1,2 

Crop Science Division Agricultural Research Institute 

Abstract 

The goal of Taiwan fruit breeding focuses on yield, fruit size, 

quality, and appearance. The physiological disorder problems caused 

by global warming also need to consider. In order to alleviate the 

compact of imported fruits, new cultivars such as oranges, grapefruits, 

guavas, and pineapples are needed for both fresh and processing 

usage. For the solution to high production cost, cultivars with 

self-pollinated and high compatibility, naturally flower and fruit 

thinning, easy training system become to new breeding trends. 

    Good strategies can increase breeding efficiency. Searching for 

main phenotype traits associated with high yield and estimation its 

heredity are used for breeding. For example, selection strategy for 

hybrid seedlings with rapid fruit growth during early stage, early 

secondary flush elongation, strong parthenocarpy rate, and medium 

fruit growth period could overcome alternate bearing. Hybrids with 

good fruit set in lateral shoots, high vigor, multiple embryos could 
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increase yield. Traits like flowering date, flush and leaf color could be 

used for selection of low-chill, early matured peach cultivars. 

Development of molecular markers for main traits could assist 

selection and shorten the time of breeding procedure. Also, new 

cultivars could be created from tissue culture mutation, somatic 

embryogenesis, mutant breeding, or sprout mutation. 

Key Word: Fruit crops, Breeding, Strategy. 
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Enhancing industrial competitiveness by fruit 
production technology research and development  

 Ming-Hsiung Lu 

National Chiayi University of Horticulture Science. 

Abstract 

Taiwan a mountainous island with tropical and subtropical 

climate is famous for diversified fruit production. In the past century, 

the fruit farmers, researchers and government officers had worked 

together to build Taiwan as “the kingdom of fruits”. In recent years, the 

fruit ndustry has faced a rapid changing environments such as fruit 

market competition, increased production cost and climate change. The 

fruit industry should face the challenges to accelerate research and 

development through team work with discussion and symposium to 

develop and upgrade production techniques of competitive and 

environmental stress resistance abilities for the fruit industry. 
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Fruit Tree Resource Development and Utilization 

Chang-Rui Yan  Pi-Chuan Liou 

National Pingtung University of Science and Technology.  

Fengshan Tropical Horticulture Experiment Branch Associate 

Horticulturist. 

Abstract 

The collections and conservation of fruit resources reflect the 

development and power of a country. The importance of fruit resources 

and conservation has been well documented and emphasized by 

various countries in the world. Fruit production plays important role 

more than rice, vegetable and other crops and accounted for 36.75% of 

agricultural products in Taiwan in 2009. Introduction and exploitation 

of new fruit crops has significantly improved and will also 

continuously promote fruit industry in Taiwan. However, 

overproduction, increase of cost and pests has caused the decrease of 

fruit production area in past 2 decades. Introduction of new variety is 

one of main factors which will promote future development of fruit 

industry.  

Evaluation of fruit resources includes several steps. Survey of 

fruit resources contains genetic diversity (flowering/fruit habits, pests, 
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publications, researchers), availability of cultivation practice, 

propagation, use and marketing. Development of acceptable flavor, 

rapid propagation, cultural practices and season regulation are required 

as well.  

Fruit resources conservation and research have been conducted in 

Taiwan mainly locates at Agricultural Research Institute and its two 

branch stations. However, some important fruit crops are duplicated 

conserved and studied at other stations and universities as follows: 

deciduous fruits (TARI, COA), subtropical fruits, citrus, lychee, longan, 

pineapple (ChiaYi Station, TARI), tropical fruits, papaya, mango, wax 

apple (FengShan Station, TARI), banana (Taiwan Banana Research 

Institute), Annona species (Taitung DAIS), Indian jujube, wax apple 

(Kaoshiung DAIS) and new tropical fruits (Pingtung Tech).  
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Strategies of Taiwan Fruit Tree Health Management 
Wen-Li Lee 

Fengshan Tropical Horticulture Experiment Branch Head, 

Associate Horticulturist 

Abstract 

Taiwan is located in the tropical and subtropical transition zone, 

which surrounded by ocean, so high temperature and humidity makes 

serious pest problem. In order to pursuit good quality and high 

production, producers tend to use excessive fertilizers and pesticides; 

however, it’s not only increasing cost and environment pressure but 

also reducing fruit safety. Seeing that environment friendly, energy 

saving and fruit/vegetables safety, customers pay more attention to 

fruit safety management. We hope that by increasing agricultural 

product safety, reducing production cost and pesticide use to build a 

new production method. Fruit safety management is "application of 

management science", which integrated various types of agricultural 

technologies, and then considered the crops and ecology-related 

conditions to reach the method of “prevention is better than cure”. 

Expect for non-pesticides prevention, we should pay attention to fruit 

tree health and safety, such as healthy seedling, appropriate filed 

condition and nutrient management, and effective and non-pesticides 
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pest control to reach “Low-cost, high-safety, high-value, and 

environment-friendly” production pattern. The main concept of this 

study includes that the importance of orchard management, strategy of 

orchard management, how to increase crop healthy, and integrated pest 

management techniques and methods to illustrate the feasibility of 

health management of fruit trees. 
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Rational use of fertilization and nutrient management 

in orchards 

Hsiang Wei-Min, Huang Wei-Tin 

Agriculture Chemistry Division, TARI 

Abstract 

High fertilizer input and inefficient and limited use of soil test and 

plant analysis for nutrient diagnosis resulted in soil acidification and 

unbalanced soil nutrient status such as relatively high soil available 

phosphorous and low soil potassium content. Leaf nutrient diagnosis 

information also indicated very high content of nitrogen and 

phosphorous with relatively low content of potassium and magnesium 

prevailingly observed in Taiwan orchards. 

As fruit tree is perennial crop with root system distributed deeper 

within soil profile, thus be affected by soil fertility of different layers. 

Furthermore, the variation of soil fertility and property are large in 

orchard, fertilization recommendation and nutrient monitoring can not 

be solely dependant on soil testing. Hence plant analysis with leaf 

sampling of less variation seems to serve as a better tool for nutrient 

diagnosis. Yet, there are challenges and limitation for plant analysis, 

because complex and instable phenological cycles influencing uptake 
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and translocation of inorganic nutrient, difficult assessment of soil 

supply capacity by routine soil test due to wide and deep root system 

and plant tissue or organs  storage of nutrients buffering short term 

shortage of inorganic nutrient occurred in tropical and subtropical fruit 

trees. Nevertheless, yearly long-term accumulated analytical data still 

serve as an important tool to understand the relation between nutrient 

management and fruit production. 

  Field study and research is in much need to be conducted to 

improve nutrient diagnosis .Establishment and promotion on rational 

use of fertilization and nutrient management have to deal with both 

commercial requirements and demands of social and natural 

environment. Not only upgrading the efficiency of fertilizer, raise the 

income and crop yields but efforts have to be made to maintain soil 

quality, reduce water and air pollution and conserve better quality of 

natural environment. Nutrient diagnosis of soil test and plant analysis 

together with fertilization methods including fertigation are to be 

discussed in detail looking forward to be beneficial to fruit cultivation.   
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Recent Advances in Technologies of Postharvest 

Handling in Fruit Products 

Chun-Ta Wu 

Department of Horticulture and Landscape Architecture 

National Taiwan University 

Abstract 

Since techniques of postharvest temperature management in fruit 

products, such as precooling and cold storage, have been well 

established, the recent trend in research and development of 

postharvest technologies in fresh fruit is toward to emphasis on 

humidity and atmosphere control. Three postharvest technologies, 

namely modified humidity packaging, active packaging, and dynamic 

controlled atmosphere, are briefly discussed in this presentation.  

Modified humidity packaging is a group of technologies, including 

package perforation, utilization of packaging materials with enhanced 

water vapor permeability, and application of hygroscopic additives and 

humidity buffering, that attempt to reducing the risk of water 

condensation in the package while still maintaining produce water loss 

as low as possible. Regarding control of atmosphere compositions, 

active packaging defined as a packaging system that actively changes 
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the condition of the package to extend shelf life or improve food safety 

or sensory properties is an active exploring and rapid progressing area.  

By continue monitoring chlorophyll fluorescence of produce or ethanol 

emission in the headspace of storage room, technology of dynamic 

controlled atmosphere can fine-tune the oxygen partial pressure in the 

storage room based on the real-time index just mentioned to more 

optimal conditions than that of conventional static controlled 

atmosphere. As a consequence, fruits stored in dynamic controlled 

atmosphere exhibit longer storability, better organoleptic quality, and 

lower incidence of physiological disorders when compared with those 

in regular controlled atmosphere storage. These techniques emphasize 

to take initiative and real-time information of the stored commodity to 

adjust the microenvironments in order to prolong postharvest life and 

quality maintenance of fresh fruit. 
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The current situation and strategies of Taiwan fruit 

export industry 

Shy-Ming Hu 

Formosa grower international company 

Abstract 

The development of Taiwan fruit tree industry is affected by 

global and domestic economic change. In the domestic situation, 

economic development and field utilization is transferred from 

agricultural to industrial and commercial trend; agricultural technology 

and post-harvest treatment improve; government promote safety and 

healthy agriculture; signing ECFA with mainland China. In global 

situation, WTO agricultural trade organizations accelerate the 

liberalization of international trade; international transportation 

become convenience; customers pay more attention to safety 

traceability and production records; Japan government announced the 

standard table of pesticide residue; Taiwan government actively 

consult that fruit export quarantine and to non-tariff barriers. Basically, 

Taiwan's fruit production (small planting area) is difficult to compete 

of high production international market. However, variety diversity, 

high quality and well field management are the advantages for entering 
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to export market. Therefore, the future development of Taiwan fruit 

export industry tends to be high quality, high price, safety and healthy 

production to compare with other couturiers.  
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