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Citrus Culture In Taiwan China 

A. A Historical Review of Citticulture in China 

According to Prof. C. C. Hu~s studyS, citrus growing in China began 

as early as 2,200 B. C. during theSha 00 and Shang (fiij) Dynasties. 

Also presented in Hu;s same study, the small loose-skinned oranges were 

the earliest citrus fruits grown in China some four thousand years ago, 

witl,1 Hsiang Chen (W.m) (Citrus junos) and Trifoliate orange (;f;g~) 

(Poncirus tri/oliata) assuming the predominace. The citrus fruit which 

has been cultivated in China for more than three thousand years until the 

present is Pummelo (Citrusgrandis); while those existing ones having a 

history of about two thonsand year s are sweet orange (Citrus sinensis), 
Mandarin(Citrus deliciosa), Tangerine (Citrus ta1zgerina)'and Citron (Citrus 
madica). For tae past one thousand years, Kumquat(Fortunella margarita), 

Lemon (Citrus limon) and Canton lemon (Citrus limonia) have been grown· 

until the present days. Species introduced from abroad within past one 

hundred years are grapefruit (Citrus paradisi) and Lime (Citrus auranti/olia). 
Such historical notes may be tabulated as follows: 

History of 
cultivation 

Over 4,000 
years 

Over 3,000 
years 

Chinese 
commonClainese Representative species 

name synonyms Scientific name English name Chinese name 

Citrns microcarpa Clamondin 

Citrus nobilis var, Tsao chii 

compressa 
Citrus deliciosa Mandarine 

gg~~,~ 

i-*;fi , J.I;fi 

If.;fi 

~;fi ;fiT' fll:! Citrus junos Hsiang Cheng ~;fi 

;f;g ;f;R~ , ;f;Rjf Poncirns tri/oliata Trifoliate orange .tR~ 

~;fi 

3tJi , ~ Citrus grandis 
,tJrlJ 

Pummelo 

Shaddock 
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Over 2,000 ti 1i* , _ftt Citrus sinensis Sweet orange 1&itti 
years M.tlt Citrus aurantium Sour orange M.N 

ttt ~ftt Citrus poonensis Swatow orange ;flftt 
or Ponkan 

~:{jij Citrus taJtgerilla Tangerine ;Jtr:{jij 

.fGJ~ 1'§:~ Citrus medica Citron *fi]~ 
Citrus medica var. Fingered citron {,*=fftt 

sarcodactytis 
Over 1,000 1€ttf 1€:{jij Fortzmella Chin Tan ~5l¥i 

years crassifolia Kumquat 

Fortunella Lo Fu, Kumquat .~ 

margarita 

1-$~ ~~ Citrus limon Lemon 1-$~ 

;f~~ ll~ViH~~ Citrus lim01zia Canton lemon *-~~ 
or Rangpur 

Introduced 1ii4it1tb Citrus paradisi Grapefruit 1ii4it1tb 
within last 'lim Citrus aura1ltifolia Lime mm 
100 years 
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B. Citrus Regions of China 

The citrus growing areas in China may be grouped into three regions, 

namely, the southern-the most important region-including Hai-nan Island, 

Taiwan Island, and provinces of Kwangtung, Kwangsi, Yunnan and Fukien; 

thet central region including Provinces of Kweichow, Kiangsi, Hunan, 

Szechuan, Sikang, Chekiang, Kiangsu, Anhwei and Hupei; and the northern 
region covering the province of Shensi.4 

With regard to this topic, I would like to bring up some corrections 

on the statement contained in the article "Botanical and Historical Aspects 

of Asiatic Citriculture" written by Mr. Tyozaburo Tanaka and appeared in 

Citrus Leaves, March 1955 edition.6 Mr. Tanaka said, "The sweet orange, 

however, disappeared from the Yangtze Valley, probably because of clmato­

logical unsuitability or· for some unknown reason, and now thrives only in 

the Canton region." In fact the sweet orange groves are not only found in 

places along upper Yangtze River in Szuchuan but also there are several 
sweet orange producing centers in Szechuan on both sides of Yangtze 

River. Hwang-Kuo (JOI~;) is the local name for sweet orange in Szechuan. 

Kiang-Chin (?J:$), Nan-Ch'ung (m7t:) and King-Tang (~.¥:) are prefectures 

famous for sweet orange production in upper Yangtze Valley. Therefore, 

the geographic distribution of sweet orange in China is rather wide ano, 
certainly not limited in the Canton region only. 

C. Citrus Culture in Taiwan 

According to the Taiwan Regional Annals (~.it!!1J~), citrus cultivation 

began first in central and southern Taiwan in 1964 (Bit~.:=:+.=.~) at the 

end of the 17th century when a large scale migration of people from the 

coastal areas of Fuklen and Kwangtung Provinces of mainland China to Taiwan 

took place. Brought along with these migrants were various kinds of crop 

planting materials and incidentally: several citrus species were included. 

Nursery-trees of Ponkan and Tonkan were being introduced to Taiwan 

from southern China even as late as 1930. However, large scale production 

was not developed until late 1920. At present, the economic value of citrus 

fruits ranks third among the fruit crops exported from Taiwan, only next to 
banana and pineapple. 
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Mo P Showing The Distribution Of Tl\e 

Principal Species Of Citrus Fruits in Taiwan 
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D. Environmental Factors Favorable to a Sound 

Citrus Production in Taiwan 

Ideal geographical location: Taiwan, the island province of the Republic 

of China, is located so closely to the important citrus producing areas in 

Fukien and K wangtung Provinces on the mainland that numerous citrus 

species and varieties could be supplied from mainland China from time to 

time without much difficulty. At the same tme, neW planting materials 

may also be obtained from different parts of the world through ocean 

transportation; while the export of citrus fruits from Taiwan is also 

facilitated by such access. 

Favorable climatic conditions endowed by the nature: The greatness 

of the Nature is truly beyond human imagination. The climatic conditions 

in each area limit the natural status of fauna and flora and the .growing of 

citrus in any area of world is unexceptionally restricted by the climatic 

conditions. The island of Taiwan, well located in the citrus belt of the 

world, is endowed with most favorable climatic conditions. This phenomenon 

may be shown by the data as giJen below: 

Day length (hrs.,) 

(41-year average) 

Rainfall (mm.) 

No. of rainy days 

Temperature (OC) 

Mean maximum (July) 

Mean minimum {Feb.) 

!aipei Taichung Tainan Taitung 

1,920 

2,110 

189.9 

33.1 

11.9 

1,742 

127.8 

32.5 

11.5 

2,950 

1,748 

108.6 

32.0 

12.6 

1,806 

31.5 

15.5 

It is obviously noted that freezing would not be a problem in growing 

citrus fruit in Taiwan since the, low temperature rarely goes down to 

freezing point, thus requiring no heating process in citriculture. With an 

average rainfall of over 1,500 mm., the soil moisture would largely remain 

moistened and thus irrigation of citrus grove would not be critically needed 

as is the case in other citrus producing areas in the world. With a total 
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of nearly 2,000-3,000 hours of day length, an adequate heat supply for 

photosynthesis and fruit maturity would provide enough energy for obtaining 

a sizable crop. The only thing which draws the constant concern of every 

grower in Taiwan is the seasonal typhoon damage. In fact, any wind with 

an average velocity between 15-40 m. per second would usually blow away 

most of the nearly mature marketable fruits and cause serious damage to a 

young grove by rooting out the tree's ·to cause immediate death of the trees. 

E. Principal Species and Commercial Varieties 

under Cultivation in Taiwan 

Some 30 species of citrus crops are either grown wide or under 

cultivation III different parts of Taiw~nY7'8 The indigenous species are 

rather unimportant to the citrus production of Taiwan from both the cultural 

and economic points of view. The species commercially grown in Taiwan 

are as follows. 

Ponkan (Citrus poonensis Hort): Classified as a variety of mandarin 

under Citrus reticulata, Ponkan is commonly called Citrus poo1lensis in 

Taiwan at present. It is reported to be native to Poona in India with a 

native name, Suntara. It has become a popular citrus fruit in southern 

China. The major Ponkan producing areas in Taiwan at present are 

Hsinchu, Taichung and Chiayi. Majority of the groves are located on 

slopelands with only a few on the' lowland in Changhwa area. 

Fruit globose or oblate with concave and ray formationed apex: ridges 

on the calyx end: rind coarse with conspicuous oil-glands; loose and thin 

rind; segment 9-12; pulp deep orange with excellent flavor: juice sacs of 

delicious taste and desirable texture; . seeds few to none; very poor keeping 

quality; and an early maturing citrus fruit in Taiwan. 
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Tonkan (Citrus tankan Hayata): Native to southern China, Tonkan is 

classified as a variety of sweet orange but is generally called Citrus tankan 
in Taiwan. Due to its fruitfulness, late maturity, good shipping quality and 

considerable degree of resistance· to typhoon damage, Tonkan takes a leading 

position in acreage and production in Taiwan among other commercial citrus 

fruits. The most important production centers of To~kan are all located in 

northern Taiwan, namely, 'rlan, Taipei, Hsinchu and MiaoH. 

Fruit globose to moderately depressed; smooth and thick rind in deep 

reddish orange color: rind not loose but slightly tight to segments, segments 

9-11; pulp deep orange color, sweet with very low acidity. Fruits mature 

in late December through late March in Taiwan and have very good keeping 

quality when properly stored. 

Sweet orange (Citrus sinensis Osbeck): Native in the Sikkim Mountains 

in India, the sweet orange was introduced to China in the days of Chinese 

Han Dynasty (lst Century).2 In Chinese the name for sweet orange is 

"Cheng" (m). Tien-cheng (mt1l) is a proper translation for sweet orange. 

The growing of sweet orange in China has had a long history' and it is 

extensively grown in the southern and western parts of China proper and 

eastern and southern Taiwan at present. 

Among the three groups of sweet orange as suggested by H. J. Webber 

(1949), i.e. the normal fruit group, the navel fruit group and blood fruit 

group, only the normal fruit group is of commercial value in Taiwan at 

present. The most important varieties under cultivation in Taiwan are 

Valencia late, Sikan, and Lue-Gim-Gong. 

A medium variety, Sikan first originated in Ch'aochow. (?!M~'H) of 

K wangtung Province. The cultivation of this variety was recorded as 

early as 1696. It is the most popular sweet orange variety in China. 

Valencia, a late variety, was first brought into Taiwan in 1909 from· 

Japan, then several introductions were made later in 1924 and 1956. It has 

a good adaptability in southern and eastern Taiwan. 
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Also a late variety, Leu-Gim-Gong was first introduced into Taiwan 

from Japan. The seecond introduction was made in 1953 by the author. 

Through top work, the planting of this variety is expading in central and 

southern Taiwan. 

In general fruits of the sweet orange group are globose or oblate in 

shape; rind smooth, light orange to golden yellow color, tight to segments; 

pulp rich in flavor and subacid; very good shipping and keeping quality. 

The maturity varies with varieties from medium to' late. 

Pummelo or Wen-Tan (Citrus grandis Osbeck): Pummelo .(,)(lL , .til!) 
(shaddock), native of Indo-China, is a famous fruit of China and Thailand. 

The famous variety Mato Wentan of Taiwan was brought to Taiwan from 

Kwangtung by Huang Chuen (~f.fn in Chin Dynasty in 1788 (fFlf.fl;&tli+ 
:::::1f.)1. Now it is the most popular variety in' Tainan area of southern 

Taiwan. Besides Mato Wentan, other important varieties of shaddock 

commercially grown are Pai-you (s;f!ll) and Tou-you (If-;f!ll). The variety 

Pai-you was brought to Taiwan from Fukien. Hsinchu is its production 

center. Late Pai-you was introduced from Malaya by a Japanese in 1920. 

Tou-you is the largest ball-shaped citrus fruit. There are many strains of 

different maturity and fruit quality. The important producing areas are on 

the west coasts of northern, central and southern Taiwan. 

In general, fruits are very large, globose or pyriform, light lemon in 

color, rind very thick dotted with large oil glands; segments large, juice­

vesicles large; pulp in light color; flavor acid and bitter taste; seeds 

numerous. 

Satsuma or Wenchow mikan (Citrus unshiu Marcovitch): H. J. Webber 

grouped satsuma into a species called Citrus reticulata Blanco as a variety 

of Mandarin orange. But now Citrus unShiu is commonly used in the 

Orient. It is a chance seedling from Tsao-chieh (Jp.1ii') which originated in 

Wenchow and Hwanggai O't.) , two places famous as citrus producing 

centers in Chekiang Province, China. It was brought into Japan in the 

days of Tang Dynasty (8th Century ~)(I*~) by Japanese monks who 
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learned Buddism in Tien Tai Mountains C*If:l.4) near Hwanggai.3 Satsuma 

is the English nan;le for Unshiu mikan as called by the Japanese. 

The variety of seedless satsuma orange was shipped to Taiwan from 

Japan in 1910. Its present growing areas in Taiwan are !Ian,. Miaoli and 

Hwalien. Although its acreage and production are limited as compared 

with' other citrus fruits in Taiwan, it still' has the value to be planted 

because of its earliness in maturity and good. canning quality. The varietal 

characters consist generally of the following: fruit-medium sized, depressed 

globose, deep orange in color, rind coarse to smooth; segments 9-13; pith 

hollow, seedless, an early maturing Mandarin fruit. 

Sunki (Citrus sunki Hort): The sunki species is native of Kwangtung 

and is generally grown in northern Taiwan, especially in Hsinchu area. 

Because of its beautiful and fibrous root system and seediness, sunki is 

purposely grown as a rootstock for Ponkan and Tankan at present in Taiwan. 

Sunki fruit is small in size and globose in shape; rind thin and loose; 

pulp strongly acid. Segments 7-10. The fruit matures in January and each' 

fruit with a weight about 12-15 gm. contains 20-30 seeds. 

Kumquat (Fortunella sp.): Native to China, a citrus fruit with several 

species, kumquat is grown for ornamental as well as for preservation purpose. 

F. crassifolia Swingle (Meiwa ~~) is native of Chuanshan (~U!) of 

Chekiang. It was intrduced into Japan in 1828. Fruit is oval in shape 

weighing about 10 gm. and with thick rind, suitable for processing. /i'. 
obovata Tanaka (:Bt;;;~fIt) native of Fukien. Fruit oblong to oval, weight 

'35-40 gm. with thick rind. 
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Some Measurements of Major Citrus Fruits Grown in Taiwan 

Thick-
Weight ness % of No. of No. of 

Height Width Fruit Rind Flesh of rind flesh segments seeds 

em. em. gm. gm. gm. em. 
Satsuma 5.0 6.3 113 23 90 0.30 80 11 4 

Ponkan 6.4 7.8 142 36 106 0.40 75 11 8 
Tonkan 4.7 5.4 82 20 62 0.19 72 9 2 
Sikan 6.1 6.2 133 29 104 0.22 77 11 4 

Valencia late. 6.0 5.2 140 36 104 0.20 76 11 0 
Mato W'entan 11.3 10.2 455 140 232 0.80 51 14 41 
Pai-you 14.5 14.5 1,011 451 576 1.90 57 17 84 
Sunki 2.8 3·8 19 5 14 0.30 72 10 11 

Kumquat 4.0 2.8 18 8 10 0.3 55 5 2 

Graph Showing The Seasonal Supply 

Of Citrus Fruits In Ta.iwan 

A.PONKAti 

a.TONKAN 

C. PUMMELO 

I. BUNTAN 

2. TOU-VOU 

3. PAI-VOU 

D. SWEET ORANGE : 

I. SIKAN 

2. VALENCIA LATE 

E.SATSUMA 

JAN. FE8. MAR. APR. MAV JUNE JULY AUG. SEp, OCT. NOV. DEC. 
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F. Topography, Sites and Soil of Citrus Groves in Taiwan 

Citrus groves in Taiwan are located on both hillsides C usually below 500 

m' above sea level) and on plains, with groves on the former type of land 

being far greater in number, larger in acreage and higher in productivity 

than those on the later. In 1964 the acreage of all the groves on the plains 

(600 ha.) constitutes less than 5% of the total harvested acreage (13,361 ha.) 

of citrus plants.ll The average size of a citrus grove on the plain rarely 

exceeds 0.3 ha.;however, a grove over I ha. in size is getting popular in 

recent years as a result of the land reform program implemented by the 

Government. When a grove is to be established on hillside or slope land, 

terrace and other soil and water conservation measures are car'efully installed, 

regardless of the soil types. 

Groves on the plains are located nearby ,the farmers' homesteads, while 

those on the slopeland and in the mountain areas are 0.5-1.0 km. away 

from the farm houses. Because of the destructive typhoons prevailing in 

the fall of each year, all the citrus groves located either on the hillside or 

on the plains in Taiwan are subject to typhoon damage. Hence planting of 

windbreaks is one of the most important practices in citriculture in Taiwan. 

Bamboo CBambusa spp.) is extensively used as windbreaks for almost all 

the citrus groves existing on the Island. Except those on hillsides with 

gravels, the soils of citrus groves on the plains and hill foot in Taiwan are 

of the pleistocene (= ice age) alluvial type with acid to neutural reaction, 

and are suitable fo.1". growing citrus fruit trees. Volcanic soils are also 

found in the mountainous groves in Yangmingshan area of northern Taiwan. 

Red soil rich in iron is a typical soil for citrus groves in Hsinchu area. 

Gravelly riverbeds on the east coast in Taitung Prefecture area are also 

utilized for growing sweet oranges. the soils for citrus trees in Taiwan 

have a widt;l variation in nurishing differenr kinds of citrus crops. 

11 



TOPOGflAPIIY OF CITRUS 
GROVES IN TAIWAN 

Orange groves in 

Tungshih area on slope 

land with an area over 

one hectare in size 

orange groves 

locared at the hill­

foot adjacent to ri~e 

Young orange trees on 

gentle slope in Miaoli 

Prefecture ~ 



Contour planting of · 

orange trees, a common 

practce in Hsinchu area 

A bird's eye view of the 

newly planted young 

orange trees on contour 

line 

Another Vlew of the 

newly established orange 

grove in Hsinchu area 
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G. Propagation (Rootstock, Nursery Practices- and 

Selection of Propagation Material) 

Rootstock and nursery practices: Citrus sunki is extensively used al 

rootstock for Tonkan, Ponkan, sweet orangcs. Poncirus trifoliata is used as 

rootstock only for satsuma orange propagation, while no rootstock is used 

in the multiplication of pummelo for which air-layering is commonly 

employed. 

Seeds of sunki are obtained from properly matured fruits and sowed 

immediately for good germination. After one years growth in the bed, the. 

sunki seedlings are set in the nursery with tape root removed. Grafting is 

practised after one year of growth in the nursery. Scionwood with at 

least two buds is used in cut-grafting and the top of' sunki seedling is 

removed before cut-grafting which is usually done in February. In the past 

leaves of Langus de1'lSespicata (JHJE~) were used as wrapping material and 

muddy paste was used to cover the graftage. These practices are no longer 

used by nurserymen in Taiwan, instead, plastic sheets cut into strips and 

plastic tubes are generally used for protecting the graftage. By applying 

these new materials, a higher percentage of taking bas been experienced by 

most of the nurserymen. It is believed that less mold infection will occur 

~hen plastic strips and tubes are used. 

Poncirus trifoliata is recently used as rootstock for the propagation of 

of satsuma orange in northern Taiwan. 
/ 

It is gener~<lly believed that a proper rootstock for each species and 

variety would be very desirable. However, due to the lack of study in the 

field, information on rootstock is still scanty in Taiwan today. 

Selection of propagation materials: In the past, the propagation materials 

needed by the nurserymen were usually taken from their neighbors or 

relatives free of charge. Nurserymen paid no particular attention to the 

source of budwood supply nor the quality and performal1ce of the mother-
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tree. A program of mother-tree selection of Ponkan, Tonkan and Sikan 

was started in 1951 by citrus workers at the various agricultural stations 

concerned and a number of mother-trees of good performance had been 

selected. Nurserymen were then urged to collect their budwood sticks from 

the selected mother-trees for the pr.opagation of quality nursery trees. At 

least, a total of 2,000 mother-trees have been registered by the Provincial 

Department of Agriculture & Forestry (PDAF). Re-selection and' additjonal 

registration of new trees are currently being carried out by PDAF and ' its 

subordinate stations. The criteria for the mother-tree for each kind of 

orange have been carefully specified by our citrus . workers and may be 

briefly listed as follows: 

1. At least over 10 years of age. 

2. Free from insect and disease infestation. 

3. Must be fruitful. 

4. Bearing quality fruits. 

5. True to varietal characteristics. 

Selected 
tagged 
label 

mother-tree 
with specified 

Air-layering employed ~ 
in multiplying pummelo, 
plastic sheet used as a 
wrapping material 

... 
Close-up of the 
tag indicating 
variety serial 
number, date of 
selection made and 
the area of the 

tree located 



Another view of air-layering, . 
l 

~ rice-straws used as wrapping 

12. A well managed citrus nursey 
observed in Chiayi area 

General view of a citrus nursery 

certified by prefectural government 
~ 

material instead of plastic sheet 

Rangpur lime Citrus 

limonia, Osbeck (or 

Canton lemon) left, 

~ and trifoliata orange 

(Poncirus .'t:rifoliata, 

Rafin), .right, recent­

ly used as rootstock 

by few nurserymren 

Hand operated weeding in a citrus 

nursery in Taichung area 
~ 



H. Planting 

Since most of the citrus groves are maintained by the farmers as a part 

of, their diversified farming system, specialized citrus farming is therefore 

rarely adopted in Taiwan today, and consequenty the size of the groves IS 

small and all the practices are pedonned by hand. Machine operation is 

not yet known to citrus growers. 

Nursery trees with one- year old top and three-year old rootstocks are 

set in ' the grove in January and February of the year. Before the nursery 

trees are delivered, planting holes are dug at least 1-2 months in advance 

and filled with well- decomposed compost as a source of organic m&tter. 

While planting, the surface soil is thoroughly mixed with the compost 

before the roots are carefully set into the planting hole. 

The range of planting distances for the main citrus crops as adopted 

by the farmers are generally as follows: 

Crop Distance (m.) 

Ponkan and Tonkan 3 x 3 to 4 x 4 
PummeI6 5 x [) to 6 x 6 

Sweet orange 4 x 4 to 6 x 6 

Satsuma orange 3 x 3 to 4 x 4 

Kumquat 2.5 x 2.5 to 3 x 3 

At such spacing, the trees are actually too close together to attain a 

full development. This is probably why the average lon gevity of citrus trees 

in Taiwan (about 30-40 years) is shorter than those grown elsewhere and 

the yield per tree is also much lower than that in other countries. However, 

farmers are of the opinion that trees planted closer together could withstand 

wind better und~r Taiwan conditions. This is a poil).t which needs further 

study. 
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I. Fertilization 

Kinds of fertilizers applied: Although the kinds of fertilizers applied 

vary with the locations of the citrus groves and the age of fruit trees, they 

may still be grouped as follows: 

Nitrogen 

Phosphorus 

Potash 

Pure chemical source 

Ammonia · sulfate 

Urea 

Calcium superphosphate 

Potassium sulfate 

Potassium chloride 

Organic source 

Soybean cake, peanut cake 

Compost, barn manure, green 

manure (Lupine. soybean) 

Bone meal, fish meal, rice barn 

Ashes 

Time, method and amount of application: The time of application varies 

from two times to three times a year depending on the conditions of the 

farmers. When two applications are practised in a year, January and June 

are suitable seasons and the fertilizers are equa:lly divided for application, 

when fertilizers are applied three times a year, the time and amount may 

be tabulated as follows: 

Time of Relative amount of fertilizer (%) 
application Nitrogen Phosphours Potash 

January 60 50 40 

May 20 30 40 

November 20 20 20 

The method of application varies with the kind of fertilizer, though 

trench and ring applic,ations are most commonly used. Broadcasting is 

rarely used for citrus grove in Taiwan. Even today, the standard rates 

of fertilizer application for citrus groves in Taiwan are not yet well 

established; nor has the soil fertility of the citrus groves been carefully 

studied. 

Sediments collected from drainage trenches right in the field are also 

used as manure for supplying organic matter and minerals to trees and this 
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practice IS commonly employed by growers in the plain areas. In early 

spring or immediately after harvesting, barn manure and compost are 

applied at a rate of 20 -30 kg. per trees or 12-18 M.T. per hectare. 

Lupine (LuPi~zus luteus) has been introduced to farmers as a green 

manure crop for citrus groves, but the acreage is still limited due · mainly 

to the harvesting operation handicapped by the growing of green manure 

crop. Although citrus farmers are experienced in applying compost and 

barn manures, they are also beginning to learn the benefit of green manure 

crops and the importance of balanced chemical fertilizer applicatIon. 

Recommended Amount of Fertilizers for 

Tonkan (Citrus tankan) groves9 

(gr./tree) 

Calcium 
Age of tree Ammonium sulfate superphosphate Potassium sulfate 

(year) eN 21%) (PiO" 18%) (K20 50%) 

1 240 270 70 

3 320 360 110 

5 640 800 350 

7 970 1,150 450 

9 1,120 1,420 560 

11 1,320 1,600 630 

13 1,520 1,780 700 

15 1,680 1,870 730 

17 1,840 2,050 800 

19 2,000 2,220 870 

Above 21 2,160 2,400 940 

When sweet orange trees are fertilized, 25% more of the fertilizer 

needed. 
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In arching employed in 
rejuvenating the root of 
a crown tree 

Hand-operated sprayer 
used in plant protection 
in Tungshih area 

Shallow ditch made ready for 
application of farm manure 

Ditch filled with well decomposed 
animal manure, before covered 
with soil; commonly applied in 
southern Taiwan 



Tiger-paw bean (Mucuna 

capitata, Wight) grown in 

the young orange grove ~ 

serving as a cover crop 

during summer 

22. Another way of preventing 
branch damage and fruit loss 
by using bamboo poles to 
support the barnches in all 

directions 

Bamboo poles (Bambusa spp.) 

.. exsensively used to support the 

branches heavily loaded with 

bumper crop 



J. Cultivation and Orchard Management 

Management of citrus groves varies from moderate intercropping to 

heavily multiple mixed-planting. Farmers take citriculture as a part of 

their diversified farming system and it is true in the way of managing the 

citrus groves. Groves intensively intercropped with sweet potato, guava, 

taro, pepper and other vegetable crops can commonly be seen in central 

Taiwan. On the east coast, pineapple is another helpful crop to support 

the young orange groves before the latter reach the bearing stage. When 

carefully intercropped, the production of both kinds of crops is mutually 

benefited due possibly to the frequent weeding practices and additional 

fertilizers applied. However, no intercropping is found in the aged groves 

where no room is available for other crops due to the small planting 

distance. Groves under intensive intercropping are kept free from weeds 

and well tilled throughout the year. All the weeding and tillage operations 

are performed entirely by hand with the aid of simple farm implements. 

Weeding or tillage is usually made in early spring and late fall and surface 

soils are not disturbed during the summer months because of the typhoon 

season. Any disturbance of the surface soil during the typhoon season 

would cause serIOUS soil and water erosion. 

Because of ample rainfall, citrus groves In Taiwan require no or little 

irrigation during the most part of the year. Instead, good drainage is 

needed in most groves especially those on the plain. Drainage ditches are 

made at the time of land preparation for planting. Drainage ditches on 

hillside are also used as a step way of a grove. 

Cover crop could casually be found in citrus groves in Taiwan today 

because every piece of land is intensively and wisely used. On account of 

unavailability of direct cash return from the cover crops, farmers have 

usually given up the planting of cover crops in their citrus groves. As to 

green manure crops, lupine was once introduced but found in conflict with 

the harvesting operation, as lupine usually reached its full plant development 

in December-February in the winter exactly during the harvesting season of 
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oranges .. The harvesting .operation IS somehow handicapped by the green 

manure crop in the field. 

Pruning and rejuvenation are occasionally employed in the established 

citrus groves. Light pruning is usually made to this evergreen tree crop. 

Pn:ning for rejuvenation purpose has been tried and the results have turned 

out to be satisfactory. 

Mounding of deposits collected from drainage ditches is another 

management practice adopted by the growers in Hsinchu ares. Mounding 

is considered to be very worthwhile by the growers on acconqt of its 

supply of nutrients and its capacity to strengthen of roots and trunk 

against strong wind. It may be partly true but this practice seriously 

reduces the function of rootstock when the trunk is deeply mounded and 

new roots produced right from the trunk. 

All farmers, in Taiwan are well aware of the destructiveness of typhoons 

and windbreaks are universally employed as a means of protection in growing 

citrus crops. Since the size of a citrus grove is usually rather small, being 

only about 0.1- 0.5 ha .. it is easy to f.lrotect the grove from wind damage 

by planting windbreaks around it to serve as a fence. It is especially true 

on the plain. The plant used most commonly for windbreak purpose is 

bamboo (BU1nbusa spp.) for its height which provides safe protection to 

the fruit trees and for its seasonal supply of edible bamboo sprouts, fuel 

material and bamboo poles for general uses. Acacia (Acacia con/usa) is 

also planted for windbreak purpose in some areas for its quick growth and 

fuel value. 

Fruit and flower thinning are practised especially on young orange 

trees in order to promote the tree growth at the young stage. All kinds of 

thinning are performed by hand labor during and after the flower blooming. 
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Tea (Thea formosensis, 
Masam, and Thea sinensis, 
L.), one of the most 
important beverage crop 
of the world, occasionally 
a companion crop of citrus 
fruit seen in Taiwan 

Taro (Colocasia antiguarum, 

Schott), a kind of vegetable 

interplanted in the young 

orange grove 

COMPANION 
CROPS 



Banana (Musa sapientum, L.), 

also one of several companion 

crops of citrus fruits 

Acacia confusa Merr serving 
as windbreak, shading tree and 
also a companion crop of 
Drange tre.e ~ 

Betel palm (Areca catechu, L.), 
a companion crop of citrus fruit 
trees 

ymeapple (Ananas comosus, . Merr) 
and litch(Nephelium litchi, Combess), 
most common orops found in the 
orange groves in Taiwan 
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