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Abstract

Pineapple is the third largest tropical fruit in China. Pineapple industry
played important roles in developing economies in tropical- and subtropi-
cal-areas in China. However, the structure of varieties is simple. The harvest-
ing period is centralized. The price of pineapple fruits is often low. These
challenges hindered the further development of pineapple industry. The
people engaged in pineapple industry should select and cultivate new varieties
with higher qualities and that can be harvested in a longer period. More work
should be done in the technology on inducing inflorescence of new varieties.
Precision fertilization for new varieties should be researched and developed.
The technology for cultivating tissue-culture seedlings fast and at low cost
should also be studied. The diseases in fruits should be prevented and con-
trolled before harvesting.
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1. Introduction

Pineapple is the most important economic plant in Bromeliaceae [1]. There are
56 genus and 2600 species in Bromeliaceae. Most of them grow in Central
America, northern Argentina and Chile. It is the third largest tropical fruit in the
world, only less than banana and mango [2]. Pineapple originated in the area
between latitude 40 degrees north and latitude 40 degrees south, 55 degrees west
of Greenwich and 75 degrees west of Greenwich. Columbus found pineapple in
Guadeloupe in 1493. At that time, pineapples have been grown in Central
America widely. Several local varieties have been domesticated. In the 16™ cen-

tury, pineapple was introduced into Europe. In the 18" century, pineapple was
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introduced into Asia and Africa.

There are 1,000,000 hectares of pineapple in the world. Most of them are dis-
tributed in Asia and Africa. There are 400,000 hectares of pineapple in Asia.
About 70,000 hectares are distributed in China. Pineapple is mostly grown in
Guangdong, Hainan, Yunnan, Guangxi, Fujian, Taiwan in China [3]. Eighty four
percent of pineapple was grown in Guangdong and Hainan [3]. The main culti-
var of pineapple in China is “Comte de Paris” introduced from Philippines, ac-
counting for more than 80% of the total pineapple production [2].

Most of pineapples in China are sold in fresh fruit [3]. In the recent 15 years,
trade of fresh fruit of pineapple increased by 14% every year. Pineapple tin is one
of the best fruit tins in the world. There are 1,000,000 tons of pineapple tins in the
trade among different countries every year. Pineapple fruit is also produced into
fruit juice and tin. Bromelain and fiber have also been extracted from pineapple
plant. In China, most of the pineapples are sold in the home market [3]. Half of
them come from Hainan province. Most of pineapples in Hainan province are

sold to northeastern- and northwestern-China, Hongkong and Marco [3].

2. Risks and Challenges in Pineapple Industry in China

Although pineapple industry played important roles in economics of tropical-
and subtropical-areas in China, some risks have appeared in recent years. These
included sale, cultivar, processing, plant disease, and so on. These risks should
be given attention, or the development of pineapple industry in China might be
hindered.

2.1. Pineapple Fruits Cannot Be Sold in Short Time
in Harvest Season

Most pineapples are harvested from March to May. They cannot be sold fully in
such short time. However, pineapple fruit cannot be stored for long time. If they
are not sold in two to three weeks, the fruits will be deteriorated. Furthermore,
litchi is harvested in May and June. Partial market will be occupied by litchi.
These cause the low price of pineapple. In some years, the income of some far-
mers can not compensate the planting cost. Some pineapple plantations were
deserted. In some plantations, pineapple plants were discarded and other crops

were grown.

2.2. The Structure of Cultivars Is Single

Although most pineapples sold in international market are selected from
Smooth cayenne, the largest-grown variety of pineapple in China is “Comte de
Paris” [4]. This cultivar was selected from Queen. The vegetation period of this
cultivar was shorter. Exterior appearance was good. The color of fruit in maturi-
ty is golden yellow. Storing period is longer [5]. The plant of “Comte de Paris” is
easy to induce inflorescence. Because of these traits, farmers are ready to plant

“Comte de Paris” and dealers will buy the fruits of “Comte de Paris”. However,
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“Comte de Paris” pineapple has deep fruitlets and thick peel. Its edible rate is
less. To get more pulp, the eater need cut the fruit along the fruitlet. It is incon-
venient to prepare for eating. There are much glucoside and bromelain in
“Comte de Paris” fruit. Some consumers will have harsh feeling in mouth and
tongue after eating. To alleviate this uncomfortable feeling, the cut fruit need to be
soaked in sodium-chloride solution before eating. These characteristics make some

people will not buy pineapple. This caused less-sale volume and lower price.

2.3. The Processing Techniques Need to Be Improved

Most pineapples in China were sold in fresh fruit. Only small part was processed
into fruit tin, juice or other products. In the year when the price of fresh fruit
was high, the company cannot buy enough fruits for processing. When the price
of fresh fruit was low, the company cannot buy too many fruits. The volume of
pineapple fruits for processing companies is instable. This made the processing
company will not devote much capital for research and buying advanced facili-
ties. In the year that many pineapple fruits cannot be sold, the processing com-
panies cannot buy too many fruits either.

2.4. Fruit Diseases Were to Be Controlled

Black rot is an important disease for pineapple fruit. Sometimes, the disease rate
can reach to 40% [5]. This disease was close related with wounds in fruit peel
and high temperature. To improve the production, farmers always spray expan-
sion agent before harvest. As the expansion agent can expanse fruit fast, many
minute wounds also formed. Considering high temperature, pathogenic bacteria
reproduce fast in the wounds. The fruits infected always rot completely in 2 to 3
days. When the dealers buy fruits, the fruits infected seemed good. But when
they were transported to destination, many fruits rotted. Heavy loss might be
brought to dealers. In the next year, the dealers will not buy pineapples in this
area. This made the fruit price in such areas fall. Heavy loss will be brought to
the farmers.

In recent years, water-heart fruits have also been found in market. The surface
of water-heart fruits seemed same with that of normal fruits. However, if the
fruit was cut, the pulp of water-heart fruit would be found like water. Wa-
ter-hearts always happened in summer, when heavy rains often fall. Many far-

mers lost because of water-heart fruits.

3. Work to Be Done for Resolving These Problems

To resolve these problems, the following work might be done in the future.

1) New varieties for harvesting throughout the year should be selected

To raise the profit of the farmers, pineapple fruits should be avoided to sell in
short period. Pineapple harvest period should be adjusted to the whole year. If
pineapple fruits can only be sold during the short period, the price cannot be

improved and the farmers’ interests cannot be guaranteed. Using different varie-
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ties, in Hainan province, fresh pineapple fruits can be sold in market from De-
cember to the next June now. The most important variety is Tainong 13. Theo-
retically, the fresh fruits of Tainong 13 can be sold from August to the next Feb-
ruary [5]. Its fruiting period is the longest among the varieties these days. In
China, from December to the next February, most pineapples in market are
Tainong 13. However, the weight of single fruit of Tainong 13 is only 1.2 kg. The
ratio of fiber to sugar acid is 58 [5]. It has no remarkable characteristics. The
quality and consumers’ evaluation are not prominent. New varieties for selling in
the whole year are wanted. More attention should be paid to select new varieties
with prominent characteristics whose harvesting time is throughout the year.

New varieties with high qualities should be introduced and popularized. Al-
though “Comte de Paris” pineapple has many merits, its shortcomings are ob-
vious. If consumers do not buy fruits of “Comte de Paris”, the structure of varieties
planted should be adjusted. Other varieties with higher ratio of sugar to acid, easier
to eat, such as Tainong varieties and MD2, should be introduced and grown.

2) More work should be done to study the technology on forcing inflorescence

Theoretically, pineapple inflorescence can be induced at any time in the whole
year. The pineapple fruit can also be got during any time in the year [6]. How-
ever, it was always found that the inflorescences of some pineapple plants cannot
be induced [7]. Flowering failures lead to fruit quality and harvesting problems.
One main reason that some farmers will not give up “Comte de Paris” pineapple is
that it is easy to force the inflorescence of this variety. In China, in the period be-
tween July and September, typhoon always passes through pineapple-production
areas and heavy rains fall. It is difficult to find pineapple fruits in market during
this period. The price of pineapple during this period was often high. If the pi-
neapple fruits can be harvested during this period, the interests of farmers will
be high. However, to do this, the inflorescence should be forced from March to
April. Pineapple plants justly flower naturally in February. It is difficult to force
inflorescence from March to April. Furthermore, from July to September, rain-
fall in pineapple-production area in China is always heavy. Pineapple fruits in
field are always watered and spotted, resulting in water-heart fruits. To harvest
pineapple fruits from July September and get high interests, these problems
should be resolved.

3) Precision fertilization for new varieties

Although some new varieties have excellent superiors in qualities and produc-
tion, their characteristics in physiology are unknown to farmers. Furthermore,
some new varieties have inherent diseases in physiology [5]. For example, seedl-
ings of Tainong 16 are always languished. Fruits and stems of Tainong 17 are
sometimes cracked [5]. If these problems are not resolved, some farmers will not
cultivate these varieties. Lack of nutrient elements might lead to these problems.
Studying the mechanisms underlying and precision fertilization are important
for popularizing the new pineapple varieties.

4) Studying technologies for propagating plantlets fast and low cost
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Eminent plantlets are important in pineapple industry. Farmers and corpora-
tions always used suckers in parent plants for cultivation [8]. Sometimes, patho-
genic bacteria are hidden in these suckers. Some diseases spread fast after the
suckers were planted. Suckers’ sizes also varied naturally, making flowering and
fruit formation erratic [9]. Selecting tissue-culture seedlings can avoid these
problems [10] [11] [12] [13] [14]. However, tissue-culture seedlings always have
longer vegetation period than suckers. Furthermore, tissue-culture seedlings are
much more expensive than suckers [15]. These inferiors caused farmers and
corporations will not choose tissue-culture seedlings. How to decrease the cost
and shorten the vegetation period of tissue-culture seedlings are important for
persuading farmers choose them.

5) Prevention and control of disease in fruits before harvesting

Black rot and water heart are important diseases in pineapple fruits. If dealers
found some fruits are black rot or water heart at one place, they will not pur-
chase the pineapple fruits in this area in the next year. The reasons causing black
rot are complicated. Unreasonable using expansion agent might be a main ori-
gin. Farmers often used expansion agent for increasing fruit weight. However,
many minute wounds also formed with the fruit expanses fast. At high tempera-
ture, pathogenic bacteria enter the wounds and reproduce fast in the wounds. To
prevent and control black rot, persuading farmers not spraying expansion agent
before harvesting is important. Water heart was caused by heavy rain during
fruit was developed. Drain the accumulating water in pineapple garden in time is

important for preventing water-heart fruit.

4. Conclusion

The structure of varieties of pineapple in China is simple. The harvesting period
is centralized. The price of pineapple fruits is often low. The processing tech-
niques for pineapple are simple. These challenges hindered the further develop-
ment of pineapple industry. In the future, new varieties with higher qualities and
that can be harvested in a longer period should be selected. More work should be
done in the technology on inducing inflorescence of new varieties. Precision ferti-
lization for new varieties should be researched and developed. The technology for
cultivating tissue-culture seedlings fast and at low cost should also be studied.

The diseases in fruits should be prevented and controlled before harvesting.
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