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FOREWORD

This year four persons from three countries participated in the Hydroponics and Soilless Culture Course

conducted at the Agriculture and Forestry Research Center of Tsukuba University.

The purpose of this course is to bring up practical knowledtge in soilless culture for those who have a broad
viewpoint and scientific knowledge both in theory and technology through lectures, experiments, and practice on

various vegetables and flowers.

This is a compilation of the country reports presented at the scminar on the present condition and state of
soilless culture and horticultural production in the respective countries by the participants in the Hydroponics and

Soilless Culture Course for the year, 1991,

"The main objective of the country reports is to exchange their information about problems in soilless culture

horticultural production,

We hope that this report will contribute to the developmeni of soilless culture. Lastly, I would like to

express my sincere gratitude to all persons who have concerned with this course in the University of Tsukuba.

Tune, 1991

Tsuyosht Eida

Director

Tsukuba International Agricultural
Training Centre

Japan International Cooperation Agency
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Agriculture Development in Bali, Indoresia

Dewa Nyoman Ngurah Raka Djaja

(Indonesia)

I. Natural Condition

Bali is one between 27 Provincial in Indonesia and has smallest area among them. Even though, Bali is very

popular because Bali is one of famous tourist destinations in Indonesia.

Balinese topography are varied, from coast arca up to the mountainous area. The vegetation are also varied,
which enable Bali to produce many kinds of agricultural product, such as animal husbandyy, fishery, food crops,

and estare crops products,

Total tand area of Bali is about 563,‘285 ha, in which Iand utilization are as followsi

1. Paddy field 93,291.51 ha
2. . Yardand suﬁounded 32,639.53 ha
3. Field 154,749.29 ha
4. Swamp | 193.00 ha
3. Sea fish pond 502.00 ha
6. Fish pond 1,748.00 ha
7. .Tempomry unutilized land 4,361.51 ha
8. ‘Wooden land ) 13,324.00 ha
9. State forest 122,830.00 ha
10.  Estate crops 9999251 ha
11.  Others 36.600.00 ha .

From these data, it can be seen that land utilization in Bali is almost maximum and 20% of forest area is still

left which may be not so good for ecology system in Bali island.

Province of Bali consists of one main island and about five small islands divided into eight districts and 51

sub districts,
Bali has two kinds of season,

- Dry season: April 10 October

- Wetor Rainy season: Qctober to April



Meanwhile these seasons are really unpredictable, which means that dry season could last very long.

According to the climate condition data in Balli, the driest month is on July with the number of rainfall about
7.6 mim and the wettest is on Janu:aw with the number of rainfall about 407.1 mm. There are about 10 mountains

in Bali, and the biggest is Agung Mountain, which last erﬁpted in 1963, and caused a lot of victims.

Table 1. Avera.ge climate condition in Bali

o e, [ e | e e e T i T e
- (mm) of temp. of temp. humidity | sunshine | velocity (milibar)
C) G (%) (%) (knot) ;

January 407.1 239 | 304 | 840 470 | 60 | 1,0080.

February 256.5 234 307 | 810 655 | . 46 | 1.009.8.
March 622 243 311 84.0 75.0 30 | 1,009.4
Aprit 1376 | 242 |. 314 830 | 860 | 38 | 10103
May 35.0 23.0 306 | 810 95.0 50 | 10117
June 2.7 - 23.8 29.8 85.0 633 | 40 | 1,0100
Tuly ' 76 | 224 | 295 80.0 828 | 54 | 10126
August 725 22 | 291 76.0 81.8 60 | 1,012.8
September 52.6 23.0 209 §0.2 953 | 6.0 | 10137
October 9.5 239 30.7 78.2 68.5 50 | 1,018
November 715 | . 246 31.0 79.8 71.8 40 | 10116
December 159.6 241 | 318 817 | 303 23 | 10117

Source: Meteorogi_cal Station and _Geophiéics Region I, Deapasar, Bali
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L Agriculiure in General

Bali.is divided into 8 (eight) districts and each di_strict.has its own administration system. Thé head of
provincial 'govérnment is the governor and at the district level to be led by Bupati (Indonesian term).
Adininisiration systeih in agriqulture follow these systems, w.'hi'ch mééns that in provincial level there are .provincial
agriculture extension service aﬁd in district level therr.e are district agriculiure extension service. -Each Ievel has the

same structure as below:

Head Ofiice
e ice and : . i : ’ . L
Administration] | Ricean - Bxtension Horticulture Agro . Plant Statistic
NDivision Second_ﬂr)' | Division Production Economic Protection and
Crops ’ Division Division ~ Division - Progiamme
Division Division
Transfer of Extension Staff Extension Extension
Technelogy -~ | | Training Section Equipment Programme
Section . Section Section

The main duties. of agriculture extension service province 6f Bali are:
- Extensior services.to farmers in Bali.
-. : .Ass_i_st fanmers in Bali in' obtaining their agricul-turf.z inputs,
- Make decision on agriculture ﬁolicy in Bali,

‘The du:JLy of Vtransfér. fechr_lolpgy se'ctiqn is:

- Providethe agricultural extension activities such as: Audio visual activities (radio and TV program),

réading materials, demonstration to the farmers in Bali.



- Discussion with farmers concerning their efforts and problems to achieve their higher production and

income,

The Training and Visit (T.V.) system is applied in Bali as one of the extension activities, By this system the
farmers continuously are visited by agriculiure field extension workers and the agriculiure field extension workers
regularly and every week will get the training form aQricuIture extension service province or district agriculture

extension service. -

There _ar'c about 593 of agriculture field extension workers in Bali and all of them have base camps in 29

- rural extension center.

In rural extension cente'r,'a]i extension activities are done such as: farmer’s discussion, training, extension
materials prepacation, etc. Fa'nners, if they need more information can come to rural extension center, but
extension po'licy. in Bali focuses on gfoup approach. Each rural extension centef has at least I hectare garden which
is used for demonstration, The number of agriculture field extension worker in every rural extension center

depends on the area of those rural extension centers.

According to Training and Visit sysi_em in extension, the agriculiure field extension worker’s area is divided
into 16 farmer’s group area. By this division, workers visited 8 farmer’s group area every week and return 2 weeks

fater. Visitiﬁg._farmef’s group area is done 4 days a week and other 2 days is used for training and reporting

purpose.

Many kinds of extension method are used by field agriculture extension workers such as: demonstration,
farmers grbup meeting, slide show, etc. The important thing which has to be done by agriculture field extension

workers to applied Training and Visit system is they must have farmers’ groups.
pp g Y Y group:

Luckily in Bali, field agriculture extension workers do not have to reform a new farmers group because
there are traditional farmers’ groups which were reformed at least 900 years ago and the name is SUBAK.
Agriculture in Bali has been developed by the SUBAK farmers organization and agriculture field extension

workers hand i_n hand..

III.  Horticuliural Crops Production

The major horticulture crops cultivated by Balinese farmers are vegetables and fruits. The cultivation of the
ornamental plants started a few years ago and mostly those kinds of plant are supplied from other island i.e. Java.
Bui since there are a Iot of hotels which need for the omament plants at their garden, farmers started to grow those

plants.



Topography of Bali island is so variable which can offer an excellent environment for the production of any
kind of vegetables. Bali can produce such upland vegetables asi.e.: carrot, cabbage, white carrots, garlic tomato,

etc., and also the lowland vegetables i.e.: onion, cucumber, red bean, egg plant, spinach, chili, string bean, etc.

. Because of increase of vegetable consumption at local and of hotels requirements, the vegetables production
also has increased year by year. Planting area, harvesting area, productivity and total produciion of vegetables in

Bali in 1990 are as follows:

Type of | Pléﬁtir:l'g ;;rea .Hatzvezsting éféa : .Prbduétiﬂrity | Total production

vegetables (ha) (ha) (ton/ha) " 0[(1“1)?30
Onion 2,082 1,783 103 - 12,535
Gatlic 2175 , 1576 | . 830 13086
Onion leaves ) 205 o gas |14
Potato 313 201 | o946 | 2753
Cabbage. 1018 1,050 3745 39,301
Petsai 744 662 2172 14381
Carrot | 202 am 1540 3,575
White carrot o300 38 . : 2805 : 1,066
Red beans 12938 12419 1.04 12,965
String beans 1,295 1,075. . 5.97 6,4‘.'2..3
Chili 3,921 3,153 6.50 20,519
Tomato am 1 3 o074 3,734
Bgg plant | 76 - | 39 w8 | 75
Green beans’ 1211 1215 484 5888
Cucumber 1,177 1,106 113 | 8,553
Goud . 7 44 4559 2,006
Spinach. T T 195 .| . 21m 5,409
Kangkung | 89 - 92 27.73 5,400

Compared to vegetables preductivity in 1986, productivity in 1990 is almost stable and in case of some
vegetables even lower. -One reason for these Iow yield levels could be related to the very distinct dry and wet
season in Bali. In the wet season, yield levels of some vegetables sometimes is very low due to scvere discases

problem. - These problems are aggiavated du¢ to the non availability of resistent varieties.

Mostly vegetables producnon in Bali is only enough to supp]y for the local market and hotels requirements
~ which means that Bali can not export to other islands in Indonesia. Somenmes if vegetables farmers can not

provide a good quallty of vegitables for hotels, then hotels will buy from outside of Bali.



- This means that Bali sometimes also imports some king of vegetables from Java, but the importation datas

are not available.

As mentioned before, farmers in Bali can produce upland vegetables and low land vegetables. This means
that- growing fields of these two kinds of vegetable are different.” Upland vegetables such as cabbage, carrot,
tomato, parsley grow at mountainous area and lowland vegetables grow at rice field area. This condition causes the

differenice in the planting time between upland and low land vegetables.

Upland vegetables grow durih'g rainy season and lowland vegetables during dry season as secondary crops
at rice fields. This means that almost all vegetable crops arc cultivated all the year round throughout Bali and only

a few are done in different way.

Cultiv#tion methods applied by Balinese végetable farmiers are traditional ways and only a few of them try
to apply a hew technology. Most of them dre using local varieties for their plantation. For these conditions, since
2-3 years ago, agriculture extension services hiave been doing some dernonstration farm introduce new varieties of
some vegetables and introduce new cultivation methods to the farmers. The irrigation for vegetable cultivation at
upland area is danc by using a rain fall, and at lowland area the trrigation systemn owned by traditional fanmers

organizaiion or SUBAK.

For the fertilizer application, most of the farmers are using organic manure i.e.: green manure or animal

waste. But, for the rice field arezi, farrmers mostly use cherical fertilizer i.e.: Urea, T.S.P. and KCL

Pest and diseases control is also done by the farmers but since agriculture extension service introduced the
integrated pest management control, farmers spray their plantation when the population of the pest exceeds

econonic injury levels.

Marketing system of vegetables production in Bali are still complicated. There aie still too many channels

from farmers as producer to the marketl. Vegetables produced by farmers are bought by collectors, and collectors
sell to middlemen. Middlemen then bring to the market and then sell to retailers. Finally consurners buy from
retailers with rather expéns_ive price compared to farmers® price. This condition has made farmers get very small
income f.rom. their faﬁniﬁg but, on the other side, the vegetable price in the market is still rather expensive. There

are many problems in vegetable crops production in Bali but the major ones are:

- Marketing systern, which means that as long as marketing system does not change fo better one,

vegetable farming would not be developed.

- The farmers are still very poor in knowledge of vegetables, which means that agriculture extension

services have fo try harder.



IV. Hydroponics and Soilless Culture in Bali

Actually there arc no hydreponics and soilless culture which are practiced in Bali. All horticuliure farmers
in Bali apply soil farming method. Balinese farmers are stili very poor in knowledge and knowhow. It's because
most of them are primary school graduates. 5o, they do not have an ability to practice such modetn technology as
hydroponics and soilless culture.  This situation made agriculfute extension service hiave a big problem in

intmdﬁcing the new techn_ology to achieve high production. The food requirement has increased year by year,

which is due to increasing of population and visitors to Bali.

: ' Number of \ BV
Year population Number of visitors
1986 2,600,396 283,074

1990 - : - 2,701,283 . 524,135

Other serious problems for agriculture development in Bali are:

- Land utilization for agricniture purpose has become less and less

- Water used for agriculture irrigation purpose has become further less because of hotel water

réquirement,
Every year, almost 1,0_00 ha of fertile soil land have changed its

1986: | ©97,336.92ha

19872 95,730.11 ha
1988: 95,061.12 ha
1989: 94,102.00 ha

1990: . - 93,291.51 ha

Ail o_f the above figures will briﬁg a big problem for Balinese Government next 5-10 years later. This means

that 'the"de'mand_ f@r t_hé futui'e food or agricultu;e product will increase yéar by year, while the land for producticn

will become less al'ldléS:S.:

function.

The efforts which already have been done by Balinese agriculture extension service are:

- Diversification on agriculture farming and food menu.

- Intensification on all agriculture commodity




- Rehabilitation throﬁgh sleeping land utilization
- Extensification, which means that Balinese Government tries to open a new area to be a rice field

Slccping land problems are really serious in Bali. This problem probably can be solved by introducing the

hydroponics and soilless culture, It is just because these kinds of the land have not irrigation system.

It will take time to bring up hydroponics and soilless culture to farmers level. Farmers should get the
information and training before they try to practice these systems.. Hopefully 2-3 years later, farmers in Bali will

be able to start.






Country Report

M.M. Golshan Ardakani
(Iran}

The following report contains two sections:
A. Geographical and climatical conditions of Iran in general.
B. Geographical and climatical condition of Yazd province.

A.  Tran has a total area of about 1,650,000 square kiloteters. Tt lies between 25 and 40 degrees north

latitude and 44 64 degrees east longitude,

Iranian territory is composed to a large extent of mountains surrounding the saline, sandy,and rocky deserts

of the central plateau and forming a closed basin containing many kinds of accumulations.
There are four main physiographic areas in Iran, each with a distinctive character:
1. 'The Zagros and Elburz range of mountains in the form of greét V.

2. The area within the V, which begins as a high plateau with its own secondary ranges and gradually

descends into deserts.
3. The region of Khuzistan, a low-lying and a continnation of the Mesopotamian piain.
4. The Caspian Sea coast which is below sea level and forms a separate climatic zone,

Over 50 percent of the tofal land surface of Iran is mountainous and rough, and includes areas mapped as

soils of dissected slopes and mountains.

Climaie

Although Iran is predominanily an arid and semiarid country, there are considerable variations in climate
from one part of the country to another. These variations, influenced by orography and physiography, are reflected
in the climatic provinces of Iran. These provinces are based on Koeppen’s system as adapted by Dr. Canji in his

publication, "The Climates of Iran.”

L1 -



Rainfall

A map of average annual precipitétion in Iran was issued in 1959, This was composed of 9 subdivisions, 5
of 0 to 500 mm in steps of 100 mm, and 4 of 500 to over 2,000 mm in steps of 500 mm (500 - 1,000 - 1,500 mm,
1,500 - 2,000 mm, and over 2,000 mm). For the purposes of this study these have been simplified to the following

five soil moisture regions with some description given below:

Average annual precipitations

"Arid" less than 100 mm
"Seniarid" 100 - 250 mm -
"Dry subbumid” 250 - 500 s
"Moist subhumid" -~ 500- L0000 mm’
"Humid" 1,000 - 2,000 mm

- " Arid region™: Influenced by geographic position as well as by elevation. The two areas in Tran which are
in this region form part of the Kavir region including Dasht-i Kavie, Dsht-i-Lut, both in the 500 - 1,000 m elevation

zone; they occupy 221,000 sq km or about 13 .percent of the total surface of Iran.

" Semiarid regmns“ Nmmally betweeu 100 and 250 mm average annual plempltanon inclodes a good
portion of the coastal area of the Persian Gulf and Gulf of Oman as well as Khurasan and Azerbaijan and central
Iran. Most of this reglon is in the 1 000 2,000 m elcvanon zone and occuples 1,005,000 sq km or about 6] percent

of the land surface of Iran

“Dry subhumld regions": Normal]y wuh 250- 50() mm average annual precipitation: this region includes
large mountainous areas of the Elburz and Zagros systems, mosﬂy over 2 000 m or at least over 1,500 m. It

occupies 280,000 sq km or about 17 percent of the land surface of Iran.

"Mmst subhumid regions": Consist of the higher peaks of the Zagros and Alburz ranges and part of the
ea:stern coastal area of the Caspian Sea i in the north; average annual precipitation is between 500 and 1,000 mm. It

occupies 134,0{}0 sg km or about & percent of the land surface of Iran.

"Hﬂmid regions”: Consist of the southem Caspian coastal area (normally below main sea level), Anazali,
Ramsar, and other areas, having average annual rainfali of 1,000 - 2,000 mm. It occupies 14,000 sq km or about 1

percent of the land surface of Iran.

B. Yazd pro.vin.ce éompﬁsés an area of approximately 60,000 sq km, located at the central plateau of
Iran with altitude of 1,222 m above sea’s surface with regard to Iran’s central plateau énvironment. Yazd natural

characteristics are very harsh. “The province is bordered by fars, Ispahan, Khorasan and Kenman provinces. It,

12 -



mountains are parts of central mountainous region of Iraun with the height of 4,000 m in the southwest, known as
shier kooh (Lion ‘mouniain). The low lands of province are in the north and northeast of Kawir siah kooh (mountain

blé.(;k desert altitude of 980 m above sea’s surface.)

The plant coveting of province ate mostly Artemisa Herha Alba Salsola Spp - Fortyuinia, Sp - Seidlitzia
'Rosmarinus - Tama:ri);. Sp. However the high plateau, located in the mountainous areas and high lands, are rather

rich with regard to plant covering and other natural factors,

Climatic Condifions

. _Yaid élim_atc is harsh dry and desert-like. Annual rainfall is low and the degfee of evaporation is very high
due to rather low humidity and hot weather with great fluctuation. Thereby the province has the vast peculiarities
of the world’s deserts. The annual temperature ranges from plus 45.5 °C to minus 16 °C. The coldest months are

January and February and the hottest are June and July.

~ The average annual rainfall varies from 60 to 80 mm and the variation is indeed very high. In the last
decade, the annual rain fall has been beiween 23 mm and about 123 mm. Precipitation is mostly in the winter and
spring and in some yeafs,_ the half annual snow and rain falls in only 24 ours. As mentioned earlier the annual

evaporation is very high and sometimes reaches to 4,000 mm in a single year.
Agriculture

Yazd province has & vast area of land yet due to harsh desert-like and particularly the acute shortage of
' water, only about 1% of its land is cultivated. This has hindered the growth of agricultural factors and makes its
further development almost impossible, agricultural activities are done through intensive cultivation of land in the
small plots. The average house hold cultivating land is not more than one ha. Farming products of province are
mostly hay and cereals, and the orchardic products are pistachio and pomegranat. The area of pistachio orchards
of Yazd is about 5,000 ha that produceé 2,500 tones of pistachid annually and the area of pomegranate orchards 1s

about 7,500 ha with the production of 73,000 tones of pomegranate a year.

* Pistachio is mainly exported to Europe and the U.S.A. and pomegranate to Burope and south Persian Gulf

couiitries.

In recent years, culiivation through controlled environment known as plastic cultivation has been

introduced. However, the hydroponics cultivation is not used except for research works.

-13.



General Information on Agriculturat and Natural Resonrce Research Organization
ANRR.O., one of the two major divisions of Agricultural Ministry, has the responsibility of studying,
surveying and, finally, reporting the characteristics of agricultural and natucal resources. The scope of its duty is to

define the problems of agricultural production and study the ways to overcome and improve these problems.

- Soil and Water Research Institute of A.N.R.R.Q., is responsible for survey to classify the soils of the country
and the problems of their management and lim_itations for; irrigatié.n and dréinagc, plaht nutrition purposes.” Any
research work, dealing with soil and water problems in agriculture should be preparéd by an expett, containing the
subjects special topic, purpose of the study, materials and methods, costs of conducting and literatures cited. Thea,
it is submitted to A.N.R.R.O for final technical and financial approval. [ have been involved in Yazd Agr;cultural

Res. Center in subdivision of Sml & Water Res Institute since 1980 up to present.

Horticultural Crop Production

The major horticultural crops in Yazd are obtained fro'm irrigated soils which include Melon, Water melon,
Tomato, Cucumber Leafy vegetables, and Potato. So a vanety of fruit trees are culnvatcd in Yazd which are
mostly Pomegrauate, Pistachio Almnond and othels such as Grape, Apncot Peach found in some area. The
Pomegranate which is cultivated in Yazd is the most famous one in fran. As mentioned earlier, Pomegranate and

Pistachio production are mainly exported to other provinees and forelgn countries.

Cropping Systcm of major horticultural crops

In Yazd agriculfural acnvmes particularty horncuitural crops production are done through intensive
cultwatlon -Small plot‘; heavy soils, and ms:gmﬁcant Organic matter cause that most farming affairs espemally in

refer to vege{able cIops producuon done by hand.

Marketmg System _
Marketmg systcm in Yazd includes whole markets which receive all kmds of vegetable and fruit. The work

system of these markets is as follows:

. Farmers bring their produc_ts eatly inthe moming and sell to the shops’ owners which offer them to the small
shops in fixed prices which are determined by the special committee. Sometimes farmers sell their products

directly to consumers if it would be smiall quantity.
" Major .p_roiblems in horticultural crops production as follows:
1. Salinity of soil. Most of the soils in Yazd area saline

2 Shortage of supply .of irrigatioﬁ water

- 14-



3. Absence of price policy.

“4. Bxport system is nof clear.
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‘Vegetable Crops and Hydroponics and Soilless Culture

Wu Zhonghua
(People’s Republic of China)

1.' " Naiural Condition

(1)  Generatinformation.

The pcoiale’s republic of China is located in the sontheast of Eurasian continent, at the middle latitude
region, lies between longs. 73°E and 135°E lats. 4 N and 53°N, with a population of 1,200 million and an area of
9.6 million Square kﬂometers Tts htztudmal position corrcsponds closely to that of the United States, and the both
countries have the saré cast-west spread. From east to west, China's territory measures more than 5,000
kilometers, and from north (o sbuth it extends more than S,SOG kilometers. China borders on twelve nations: North
Korea on the east; the Soviet Union on the northeast and northwest; Outer Mongolia on the north; Afghanistan,
_Paklstan, Indla Nepal, Sikkim, and Bhutan on part of the west and the southwest and Burma, Laos, and Vietnam

on the south The coastline stretches 18,000 kllometers. and the land frontier extends for 14,966 kilometers.

' (2). - be)ogréphy
P.R. China’s topography varies widely. In general, it is like a three-step staircase, descending.from west to
‘east. The highest section is located in south west, where the Qinghai-Xizang Plateau riges for the most part to more
than 4,000 meters above sea Ievel, thus constifuting the highest tand mass in the world. The second section slopes
north and east of the Qinghai-Xizang Plateau and basins at the altitudes of 1,000 - 2,000 meters. The lowest
section, mostly below 500 meters, is made up of the Norfhea.st Plain, the North China plain, the middle and lower
Chang Jiang plain, and the South eastern Hills. Most of China’s rivers follow this sloﬁing contour from west to east
to empty into the sea. According to investigation, China is consisted of 12% plains, 19% basins, 10% hilly land,

33% mountainous areas and 26% plateaus.

(3)  Climate and vegetatmn

With vast territory and wide range of altitudes, China has a divessified climate: tropical zone, subtropical
ZOne, wWarm tcmperate. And with an annual average prcc1p1tat10n of 630 mm, but there are great difference from
north to south, from west to east. In the Center of China, the annual rainfaﬁ about 1,000 millimeters, in the
northeastern region has an annual 'precipitation range from 400 to 1,000 millimeters, in many places along the
southeastem coésf, the annual rainfall exceeds 2,000 millimeters, but in the Northwest China has the least rainfali,
and in the desert there is no rain the year round. Not only is China's rain fail distributed unevenly throushout the
country but also it varies widely from season to season. More than 80% of the rainfall in China occurs between

May and October during the summer monsoon season.

-17-
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The wide range of temperature and humidity from one place of the country to another resulis in a great
varicty of plant life. There arc about more than 30,000 varieties of seed—bea_ring plants in China, of those varieties,
more than 5,000 area woody, and nearly 1,000 are timber trees of excellent quality and high value. Most of the
CIops grown in other parts of the world can be grown in China. Among the food crops, both paddy rice and wheat
are produced in great quantums There are also more than twenty lesser staples mcludmg maize, kaoliang, and
sweet potatoes. ‘Cash crops are grown in great variety and quantity and include the raw materials used in textile,

oil piessmg, sugar-refining, tobacco, and other industries.

2. Agricultu_re in General

{1I) General informatiﬁn about agriculture

China i IS an old agnculturaI country, and has rich agricultural resources. At present there are more than 100
million ha of arable land, 115 million ha of forests, and 78 million ha of waste land and waste hills which is suitable
for afforestation. 'In addition, there are 319 million ha of grasslands with 224 million ha of usable land, and there

are 16.6 million ha of freshwater areas with 5.1 million ha of these suitable for agriculture.

(2). Agro-climate zones
According to the condition of nature, the facts of the agriculture production and the factors of economic and

society, the agricnltpre area are divided into eight agro-climate zones:
(1) The south of China agro-climate zone
. (2) The middle and lower Chang Jiang plain agro-climate zone.
(3) The north of China agro-climate zone
{4) The northwest agro-climate zone
(5): The southwest agro-climate zone
©) '.T.hc northwest yellow soil plateau agro-climate
(7) The Qinghai-xizang plateauagro-climate zone

(8) The Monggol-xingjiang agro-climate zone
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Table 1. 'The characteristics of china’s climate: hot ana rainy in summer, cold and dry
in winter; humid in the east, dry in the northwest; the femperature decrease
from south to north, the humidity increases from north to south

Preéipin

o .1 Maximu .Minimum Yearly | Yearly o - R
sﬁr?sn}:ﬁllle AVEIAZe average exfreme | extreme Frost- Annnual tg(n)?r?

- hours - 1| monthly | monthly minimum | maximum-| - free precipi- | 4 o

(hours/ tempera- |.-tempera- | tempera- | tempera- period tation | Sep —
year) ture ture ture tire (days) {mm) Eer
g - («C) G G (mam)

Harbin 26569 | 227 | -190 | -381 354 136 5535 | 493.0
Shenynng | 2,568.2 24.6 ~12.1 -30.5 357 |- 150 755.4 662.0
Beijing 27787 | 259 4.7 =274 | 406 179 6829 | 6329
Zhengzhou | 2,387.1 274 | 03 ~158 .| 430- | 214 | 6359 515.0

Waohan 2,0479 | 290 3.0 <173 | 387 | 253 1,260.1 916.6 -
Gunnzhou 1,909.0 28.3 13_.1 0.1 37.6 353 1,680.5 1,374.0
Yaxian 24731 | 282 208 5.7 353 365 11,2573 883.7
Shanghai 12,0159 27.9 33 6.1 38.2 236 1,1285 | 8013
Chengdu 1,237.5 25.5 5.4 -4.3 35.3 286 | . 931.0 | 869.0
‘Huhhot 2,968.6 21.9 =134 -31.2 36.9 118 426.1 369.0
Urniumgi 2,622.3 . 25.7 -15.2 -32.0 490 161 194.6 126.3

| : _

Lhasn 30093 | 152 | 23 | -165 | 270 | 136 | 4539 | ad62
Xining 27935 | 173 -8.3 -21.9 324 128 - 3711 331.9
Guiynng 1,395.0 23.8 4.8 738 35.4 ; 274 1,162.5 917.0
Kunming - | 2,435.5 19.6 7.6 5.1 312 | 233 9911 | 8315
Nanning 1,837.2 28.1 12.7 -1.0 39.0 357 1,306.8 1,026.0
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Table 2, Monthly temperature and precipitation in Hubei province (Date: 1960-1990)

Month L2 30 4 516 718 9 10| 0| X
Ave temp..| 3.0[ 50| 102 16.1] 213 25.6| 28.8| 28.5] 23.1] 174} 109 54| 163
oC ’ ) .
5 . _ —
& [Max. temp. |~ 8.3 10.1| 15.1] 20.8| 25.9] 30.0| 382 39.1[ 30.1| 22.9| 162} 104| 212
EC - .
Min temp. | —09| 1.2} 62| 12.0] 174} 21.8| 252| 24.7| 194} 131| 68 12 123
GC :
Humidity (%) | 76 | 78 | 8o | 82 |80 | 79 | 79 | 78 80 |79 | 18 | 76 79
Precipitation 309 55.1| 97.1{ 1404 146.2|179.9{136.8/ 102.0] 82.0| 64.8| 53.6| 30.4] 10192
(mm)
Length of 130.7| 119.8| 128.3| 147.8] 179.3| 206.6| 264.6] 274.6| 185.7| 176.4| 143.8| 137.0| 2,094.7
sunshine (hour) N

23




ANNUAL PRECIPITATION
B N {J\-...,-‘ A 7
A N B N o

.\“

h VT,
o

MOHGOLIA

fachas

i <o

< 00
CLIMAT}C ZONES o © FRIGIDL~~,
TEM PEHATl:":)\/\_
. - ;
,_r_r’--h\_,___‘; 1'-...%“--__; ,_,“‘-",_/ ‘-‘LH/!

Fig.4  Annual precipitation & climatic zones



sdox sofew s eany) S8

- suozupBng L sruoag Q
\ll\l\ll1 doi3 Dal o woNeD O
» 191sAPYL
jeudall d yossn]  =eunag 9495
I ....r- -~ S
,Hh\.. ...llilawmwmwco:..UH Qo “~—e .l olmogoy & wig = HOFYM §
ﬂﬂmﬂi ||||||||||| 08¢ JoBng ), passsdoy ELI .u.HH
B ot
- mco;ucnz -0 ONIE

- 25
P o L TN
R o
: .tmc.EDZh L e \.\.\-\\
N OIS
: e e S AN
e l\l\- <, P A

Lo _w\v. /
LN \.

-

724 \_.‘\\\\\ A

_925.

Iy \..
£ i B ao;im. i ’
noA 7 Mo\o\ \\\\
wjuony’ o \\cﬂah_ﬂk

« W7\

AN

\.\\c

” Ni[138 T
e w\ )
\W\..\\\ \\C?.MOrE_OI
m:n»cuxm\
d \\S
7 /N
Suoul) o~

\
e,

. iRwanary

/s gecl oz aor

S4CdD dO[VW SIYNIHD

gl

el

ng

ot




- DUOZ ﬁaﬁ.ﬁu..o..m« b :o_w_iv i o8y

MM

-26-



(3)  Research, extension and production service and its network

In China, the agriculture research, technology extension and production service are under the control of the
state council and the province government. The ministry of agriculture at the central level and the commission of
agriculture at the provincial level are responsible for formulation and implemc.ntation of the agriculture plan,
within the framework of the nation plan, and fo supervise the execution of the plans and report results to higher
authorities,'and to propose new policies arising out of the problems faced during plan implementation. But the
main fask of agriculiure sciénces academy at the central level or provincial lovel are to conduct all kinds of research
and experiments of breeding, crop culture, pest-decease control, seil improvement, new technology development
and resource investigation. The ministry, commission and academy all have several divisions: grain and oil
division, industry crop division, animal husbandry division, plant protection division, mechanization division,
planning and_ﬁnance division, science and education division, ctc. There are full-fledged department (bureau,

commission, institute or office) at prefecture, country and town level, only with lesser number of functionaries.

3.  Vegetable Crops Production

(1)  Majorvegetable crops production statistics

The commonly cultivated vegetable crops in China are: chinese cabbage, cabbage, cucumber, tomato,
pepper, watermelon, potato, eggplant, garlic, celery, onion, green chinese onion, chinese chive, spinach, bean and
pea. Among Iherﬂ, the first five species are major vegetable crops. The total vegetable crop cultivation area is
about 3.35 million ha, total yield is 101 million ton, average yield is 30 ton/ha, but the yield in different area differ

greatly. Table 4, 5 shows the supply level in Wuhan and other major cities of China.
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Table 3 Administration system and extension service network

Hubei Pravince Govermment

Agricalture Commission H

—

Perfecture, City, Country
Agricalture Burgan

Agriculture Sciences Academy

Villages and Towns ’
Agncultare Office

Apricuiture Development
and Research Centre

!

Agriculture Development and
Research Institute

& Research Centre

f
Hubei Jinzhou Agricutture Development

-

-

)

) JWJ*

Agriculture Agriculture .
{ " T ,
Production Seed Trade Technology Di:‘::;‘:]?fgm ‘ _
Material Company Service G:ou P Rescarch
Company Company P Group
Farmer
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Table 4. Vegetable production area and its supply level in major cities of China

City Vegetable arca Sﬁppiy level
. {sq. m/people) (kg/people one day)
Harbin 93.3 0.51
Changchun 88.7 0.53
Shenyang 50.0 0.57
Ulumgi 43.3 0.37
Xian 313 0.37
Beijing 30.0 0.58
Tianjin 38.7 0.57
|Zhenzhou 413 0.60
Shijiazhuang 47.3 0.60
Taiyuan 36.7 0.45
Wuhao 280 0.38
Hehei 19.3 0.29
Nanjing 28.0 0.43
Shanghai 20.0 0.36
Hangzhou 18.7 0.36
Nanchang 15.3 0.21
Fuzhou 220 0.36
Changsha 15.3 0.21
Chengdu 16.7 0.38
Chongging 227 0.28
Kunming 24.7 0.47
Guiyan 213 0.17
Guangzhou 26.9 0.37
Nanning 26.7 0.35
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Table 5. Major vegetable production in Wuhan
Vegetable Area. . Ouiput © Unit yield
- §pecies (ha) .. {ton) (kgfha)

* [Logumes 13,500 202,500 150,000
Cabbage 13,320 399,600 30,000
Radish 9,030 541,800 60,000 -
Cﬁcurbits 6,660 299,700 45,000
Others 15,580 183,000

(2} CfOpping system of major vegetable crop
In China, we usuaHy cultivate vegetable crop four times a year: a) Spring under protectlon b) Spring open
field. ¢} Autumn open field and d) Winter protection. The cropping system is decided by the condition of nature

and the physwloglcai character of vegetable crop. In order to increase the output of per unit area, the cropping

system usually is intensive cultivaiion,

(1) Crop rotation

There are two kinds of rotation way in China: one is the rotation of vegetable crop with cereal crop

or cotton, another one is the rotation of vegetable crops, and the former is more and more adopted in

Teoent years,

(2) Intercropping and interplanting

Intemmppmg and inferplanting also caﬂed stereoscopxc-agnculture orecologlc—agﬂcu]ture in China,
which is created by the principle of coexist-mutual beneﬁt Inthese kinds of cropping system, thesc
crops which have different height or different physiological character can grow in ‘the same field
{coexist-growing) very well, with less cost, high productivity and more beneficial compared with
other cropping systems. So, these cropping systems have been vastly applicd now. For example:
interplanting maize with potato, interplanting cotton with melon or pepper or greengram,

intercorpping wheat with mushroom or chinese cahbage, intercropping gaslic with kidbean, etc.

(3) . Multiple cropping

'Fhis is a traditional intensive and meticulous farming cropping system. It is an efficient channel to

increasing output and to realize period cycle supply. The common multiple cropping ways as follow:

a.  Multiharvest in a year (in south or greenhouse)

230 -




Forexample: garland chiysanthemum - kidney bean - summer chinese cabbage - early autumn

chinese cabbage - winter chinese cabbage. -

b.  Three harvest in a year (Yangtse River and Yellow River region)
For instance: chinese cabbage (iadish, spinach etc.) - eggplant {pepper, cucumber, melon ¢te.)

- kidney bean (celery chinese cabbage, spinach ete.).

¢. ‘Two harvest in a year (in north)

For example: welsh onion (onion} - radish {cabbage, chinese cabbage, celery etc.).

3 Vege_téble crop cultivation methods

Since China is a very large couniry and with 8 agro-climate zones, there are different cultivation methods in

different area. Take Beijing as an example, the major vegetable crop and their cultivation shown in table 6. The

date is-only reference information, because of new technology (new variety, new cropping system eic.) can bring

about new cultivation methods. Excepting the table, the general methods as follow:

1y

2)

3)

4)

5)

6)

Field preparation:

Cropping system choice, fertilizer applying to the subsoil and soil sterilization.

Cultivar choice
Hybrid Fi: cucumber, chinese cabbage, cabbage, watermelon, tomato, eggplant, etc.

Common variety: lettuce, cushaw squash, kidney bean, etc.
Sowing: seeds treatment and soaking, sowing in rows or bunch planting.
Raising seedling

We usually raise vegetable seedling in greenhouse which grows in early spring. In Shanghai and

Beijing, some vegetables® seedlings are raised by hydroponic.

Planting

Planting spacings are list on table 6.
System management

a.  Pests and disease control
‘There are many kids of pests, viruses, bacteria and fungi causing serious damage to vegetable
crops. Pest control is usually done by using chemical insecticide, which is high toxicity to the
pests but low toxicity to the plant and other life forms. In practice it is extremely difficult to

achieve this combination. Disease control is done in similar ways to pest control. But now,
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-integiated methods are vastly adoptcd: a) resistant varieties, lots of new hybrids have been

released recent years, b) seed treatment or seed coating,. ¢) crop rotation, d) hinge on hygiene

and healthy plant protection, e) soil treatment with chemicals.

Irrigation _
In China, surface itrigation occupies 96%, sub-irrigation occupies 3% and overhead irrigation

only 1%.

Fertilizer application

The crop of different species or planting in different condition (soil, season etc.) need different
amount of nutrient elements like N,P,K. etc. But the general applichtioh thethods are that the
more times and less amount for each time, the beiter for high yield. - For exarﬁplc, like
cucumber, usnally 70% - 80% organic manure (about 75,000 kg/ha) and 30% inorganic
ferti.lizcr.(super_phosphate 700 kg/ha) apply to soil before piémtihg, and then, chemical

fertilizer (150 kg/ha each time) and a little organic manure are used every 4-3 days, these

chemical fertilizers are urea, ammonium nitrate, and nitrite potash.

Table 6. The major vegetables and their coltivation in China
(take Beijing as an example)

-
. . . Fertilizer . . .
Variety Timeof | Spacing | Seedneed PR Disease |. Time of Yield
Veggtable or cultivar | planting (cm) (gfmu¥) app 1.1051’?1011 & pests | maturity | (kg/mu)
Chinese Sha_ndong 8/10 65—75>< _1004125 Ni.O: Aphid & 11!10 5,000
cabbage | 5 (hybird 5055 - P205 0.5 | virus D 7,000
F1) .
Cabbage | Zhonggan | 12/10 50x 50 [50-100  [NI 6/25 5,500
B 1 !,
P05
1
K20y
Tomate | Jinfong | 3/20 60 x 25  |40-50 Ni Abnormal | 6/20 3,500
El ' 1.
. ?205 5"
t
| s
Cucumber | JYinzha Fy | 3/20 40 % 25 150200 | gl . Downy 5/1-1/5 3,000-
. 2
Jingyian | 7/10 05 %X 55 mildew 9/10-20 5,000
- o P20s1
4 ]
KZO Z
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Vegsiabt | oy | Timeof | Scing | Seednecd i | Dt | Tumool | Vil
Pepper Tonghuong 3/25 S0x25 | 150 N% . 5/10-8/5 | 3,000
Fi
P20s52 :
- | X201
Water [ Jingxing | 4/1-4/15 |200x 50 | 100-150 Ni1:0: 7/10-8/15 § 3,000
melon Fl P2052.5 4,000
Zhenzhou : K20 0.5
5
Potato Zheng 2 | 3/20 60 x25 |[400,000 |N1: Late 6/25 4,000
PzOs% . | vlight
K202.5
Eggplant | Shou 1 [3/25 70 % 50 | NIL: Wilt 6/20-7/10 | 2,500
| (1) ' 20-30° P20s2 :
' 20 1.5
Garlic | Chang- 3/10 or 16 x 10 | 50,000- 11.0: 6/25 or 1,000-
| chuan [ 9/20-30 65000 | p20s 1.5 6/10 1,500
Yunyin : K20
12
Celery Baimiano | 6/25 or 13 x 10 1,000 N2 : 10/25~5f25 5,000-
Yianggin | 2/5-3/5 P20s5 1 -6/5 6,000
K201
Notes: ‘1. The date in the table is the reference information of major vegetable crop culture in
open-field in Beijing area. '
2. Because of most fertilizers in vegetable production in China are organic manure, fertilizer
application can only give application ratio of N, P20s and K20.
3. 1 mu = 666.7 square meiers
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4)  Market systemn

There are several pathways from which the consumer can obtain vegetable producis.

1) Wholesale markets: the wholesale market is usually state-ran or collective economy. In order to

operate efficiently, the price in wholesale market is usually lower and stable.

2) Retail markets: there are alot of retail shops marketing vegetable products, ranging from the specialist

greengrocer to the large supermarket.

3) Free markets: free markets are developing rapidly in recent years, ‘This form of market is associated
with large amount of products and arigorous administration system and management rule, from which

consumers can buy all kinds of vegetable.

(5) Major problems in vegetable crop production

There are many problems in vegetable production in China.- But the major problems are:  First, the
fundamental construction of vegetable fields can’t meet the needs of production; second, more aud more
population and less and less fields; - third, the speed of technology researching can’t suite to the ‘production
situation; the last is the technology of package, storage and fresh preservation development of which is very slow

compared with other countries.

4.  Hydroponic and Soitless Culture

It is in 1947 that the hydroponics and soilless culture arised in Nan_gjing city. _' But the self-design
hydropbnic and soilless culture system-ié in 1976, which was used for culture of watermelon by Shandong
Agriculture Col}ege._ Since 1985, the experiments and a liitle scale production of gravel culture, sand culture and
hydroponic ha\;e' Eecn graduélly conducted in Beijing, Shandong, Wuhan, Naﬁgjing and Tianjig. For Qxample, in
“Jianling village, Shanghai city, sand or rice husk are used for culture of seedlings such as tomato, cucumber and
rice. The nutrient solution is made from fertilizers. The program, for iomato seedling culture is:. sulphate of
ammonia (NH4);S O4 0.08%, triple superphosphate Ca(H2PO4)2 0.1%, sulphate of pota'sh K2S04 0.04%, sulphate
of magilesium M SG4 0.04%; for cucumber seedling'is: (NH4)2504 0.06%, Ca(H2PO4)2 0.06%, k2S04 0.03%,
MgSO4 0.01%, PH 6.5 - 6.8. Afterwards, the NFT system and b'_ag systerh are also adopted in these area. The

average costs and outputs are shown in table 7. Up to now, the hydroponics and soilless culture area is about 5 ha.
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Table 7. The costs and output of different

Caltire Cost | Yield of tomato
{yuan*/mu*)
{kafplant) {kg/mu)
DFT 60,000 5.61 7,788
‘NET 12,000 0.75 2,813
Gravel 3,000 1.52 5,700
Rock wool 3,000 230 6,906

Notes: 1.0 yuan = 25 ven; 1 mun= 666.7 m”
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Hydroponics and Soiless Cullture

Bambang Hardiantono

(Indonesia)
I.  Introduction

Agriculture plays a very important role in Indonesia’s national and ¢conomic development. It has also
become a key area in increasing the income of the people. The country’s agricultural development policies have
shown encouraging results up to now, and these need to be miaintained in the future, The policy of the Indonesian
Government to increase food crop production has been carried out through intensification, extensification of land
as well as diversification of food crobs.' In the 1983, equal attention is given to horticulture production, to support
and improve nutrition, and diversify the pattern of food consﬁr'nptior:, among the essential steps has been taken in

this context was the establishment of the Directorate of Horticulture and the Horticulture Research Institute.

Indohe.sia is the largest archipelago in the world, with five main istands and about 30 smaller archipelagoes,
and potential land for agricultural development is mainly found on the islands of Sumatra, Kalimantan, Sulawesi

and Irian Jaya.

In'the future the government sees on more balanced economic structure where the industrial sector will be
as-strong as agriculture. Ultimately, the industrial sector will develop into the backbone of the economy of the
nation and self—sufﬁéiency in food will be reached through infensification, extensification, diversification and land

rehabilitation.

II. Natural Condition

1. Topography and vegetation
The groups of islands which make up Indonesié, lie between 94°15° East Longitudinal and 141°05° East
Longitudinal, and between 6°8* North Latitude and 11°15° South Latitude. They are, therefore, entirely within the

tropics.

The maximum length from west to east (Pulau Weh to Humbold Bay) is 5,110 km and the greatesi north

south distance is 1,888 km. The country map is illustrated in appendix 1.
The land area consists of 13,677 islands, of which 6,044 are named and 931 or 6.8% are inhabited.

'The archipelago covers a total area of 4,497,214 km? of which 2,019,360 km? are land area. The average

size of an island is 147.64 km®.

ST



The land area can be subdivi_dcd into three of terrain:

Type ' Name and definition ( mi;?i?r?ha) .
I Mountairious land {land at least 200 m above sea level) 65.5
11 Almost level to undulating and hilly (land less than 200 m 0.0
above sea level and not belonging to group 110 .
11 Lowland (including swamps) : : _ 43.5

In Indonésiz_a only 8% of the land area is used for agriculture, but 60% is forested and 25% serves other

purpose, there is 7% of dcnuded and bareland. These are only some of the facts presented in table 1.

Table 1a. Land use in Indoﬂesia

Land use ' Absolute values in 1,000 ha Relative contributions in %
Agri(‘;u.lu_u'al iand _ _
- Farms _7 14,165 . . 7
- Estates 2226 !
Forestéd land } 113,668 60
Denuded, barcland st 7
Ohertnd | . 47,734 | 2

Table 1b. Land utilization

Land use . Area (millién ha)
House compound and surrounding ‘ 4,894,649
Barelandfga:dcn, shifting cultivation . - 12,841,484
Steppe pastire ' © 3,015,599
Puke ' 219,067
Waterpound o S _ . 122,222
Preliminary land not vtilized : : 9,730,472
Land with grown wood 19,989,764
Estates - | 9,473,899
Wetland . - ' o 8,024,579

Source: The Central Bureau of Statistics (BPS)
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2. Climate

Indonesia is characterized as an archipelago which has 2-main seasons dry and wet. Dry season extends

from June until September, while the wet or rainy season begin from December to March.

. The main characteristic of the Indonesia climate is the prevalence of monsoons, which brings to the whole

country abundant rainfall for a wide range of agricultural crops.

Further distinguishing features of the climate are the high uniform temperatures and the great humidity.
This general uniformity is caused by the moderating infloence of the surrounding seas, but this does not exclude the

existence of marked local differences, mostly caused by topographic dissimilarities.

The west monsoon lasts from December to about March, the east monscons from June to about September.
The change in the monsoons, the transitional period, happens approximately in April and November. The
moni;oons cause seasonal variations of the climate, which are relatively small in the northern paris of Indonesia, but

pronounced in the south-eastern parts.

The temperatures varies between 21°C and 33°C, with an overall average of about 25"C. At low altitudes
there is litile variation throughout the year, the daily temperature changes are also small. The decrease in
temperature with altitude ranges in Indonesia from 5.5°C - 6.0°C for arise of 1,000 m. These are only some of the

facts presented in table 2.

.The coastal plains receive an average annual rainfall of over 2,000 mm, in the mountainous regions over
3,000 mm p.a. are recorded, The overall average precipitation is given o be 2,190 mm p.a. with range of 700 -

3,600 mm. These are only some of the facts presented in table 2.

The relative humidity is usually high. In most areas, the yearly minima are about 60%, and the maxima are

about 90%, with an average of between 75 and 85%. These are only some of the facts presented in table 2.
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‘Table 2. Average maximnuin-minimuin temperature, precipitation and
humidity in Indonesia.

Month : Temperature (°C) . - | ?ret(;ﬂﬁstion : Hu(tf?l’i()!ily
Max. Min. -

Janvary 2906 2117 3245 )
February 308 | ms 2096 3288
March - 3188 . |- 2294 24243 816
Apiil 3147 2364 | 21208 CB1S57
May 30,55 2338 161.46 80.58
June 204 23.08 17001 1954
Jly ' 31.83 1 2238 ‘ 69.97 . - 7104
August ' 3167 22,14 11959 T 176
September 32.26 22.56 11545 49
October : 2975 2199 152.27 7743
November _ 28.04 =X 22747 - 8046
December 3095 | 21.48 ' 307.8 . 8374
Source: Meteorology and Geophysics Board

I :Agriculiure in General

L Administration éystem in agriculture

The organizational structure of Department of Agriculiure is headed by a Ministry of Agriculture which is
assisted by: a J_u.n.io_r Mir_;istry of Agriculture, élso Secretary General of Department of Agriculture, Education and
Tﬁining' ﬁ’bard,- Agricultural Research and Development Board and 4 Directorate Generals. The Directorate

General of Food Crops Agriculture is the other one of Directorate General of Agriculture.

Under the Directorate General of Food Crops Agriculture, there are 7 Directorates and 1 Secretariat General

and Directorate of Horticultuze is the other one of Directorate of Directorate General of Food Crops Agriculture.

Directorate of Horticulture supervises 5 Sub. Directoraies, i.e. Production Technology, Seed Production,

Seed Control, Technology of Post Harvest and Natural Resources.

The organizational structure of Department of Agriculture js illustrated in appendix 2.



.- Directoratc of Horticulture has a duty to carry out some of the main mission of Directorate General of Food
Crops Agriculiure based on operational policy, which emphasized by Directorate General of Food Crops

Agriculture.

Sub. Directorate of Technolbgy Production has a duty to collect and analyze datafinformation, plan

production/supply and demand, and extension service on horticulture production technology.

In the regions, Directorate General of Faod Crops Agriculture supervises 27 Provincial Agriculture Offices

and under these Provincial Agricultural Offices there are 241 Kabupaten (District) Agriculture Services.

2. Extension service

In the extension program, the working area is divided into >WPP” (Agricultural development Region) based
on agro-climatic zones. Each "WPP’ is divided into "WKBPP* (Agricultural Extension Center Working Areas).
Each "WKBPP’ consists of 10 to 15 "WKPP* (Field Agricultural Extension Working Area). Cux}‘caxtly, agricultaral
extension areas in Iﬁdoncsia consist of 88 WPP, 1.161 WKBPP, 17,843 WKPP and 239,762 *"Wilkel" (Farmer
Group Area).

Within each "WPP’, there are about § *PPS’ (officers of Subject Matter-Specialists). Each "WKBPP' is
staffed by 2 PPM’ (officers of Senior Fiéld Agricultural Extension Worker), and at each "WKPP’ there one to two
'PPL’ (Tield Agricultural Extension Workers). PPS, PPM and PPL eﬁiﬁloyed by the Directorate General of Food
Crops Agriculture, The available extension worsker up to date area: 751 PPS, 1,501 PPM and 239,672 FPL.

In each WKBPP, there is one Rural Agriculiural extension Center which serves as the center for all main
extension and training activities. The center also serves as a place for field extension program which are oriented

toward the achievement of production targets through improvement of technological recommendations.

Technological recommendation which are resulted from the trials Technological recommendation which
are resulted from the trials carried out in farmers field are introduced to farmers through demonstrations. These
demonstrations are carried out in various areas for different commodity of horticulture. It is hoped that, through

these demonstrations, improved technology will be adopted by farmers.

Farmers are tegularly invited for discussion and consultation with the extension workers at the Rural

Extension Centers.

Field agricultural exiension workers which mostly know nothing about horticulture except paddy and

secondary crops, are also given training to upgrade their skilt knowhow especially on horticuiture.

Agriculture cxtension, these activities are also informal, conducted through the Agricultural Extension

Center (BPP) and Agricultural Information Centers (BIP), devoted to informing farmers and their families, and
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supporiing their activities.. Other means of extension are provided through audio visual system, such as radio,

television, film, leaflets and others,

I, Morticultural Crops Production

1. Major horiicultural crops production statistics
In the last 5 yeérs (1985-1989) the production trend of horticulture is increasing substantially as indicated in

the following table 3.

Tahle 3. Produoction, areas and yield of horticulture 1985-1989

1985 '198_6_ 1987 1988 1989
1. Fruits
Production (million ton) 4,1583 | 6,128.0 4,965.6 5,857.0 5,222.1
Tndex (%) o 100 1474 119.4 140.9 1256
Areas (million ha) ' 5718 773.7 718.2 699.0 697.4
Cfndex (%) 100 134 124.3 121 1207
" Yicld (kg/hd) ' | 71968 ' 7,920.4 | 6.914.0 8,379.1 - 7,488.0
Index (%) 100 o101 | 96.1 110.43 104.1
-2, Vegetables | .
Production (million ton) 3,515.5 | - 4,204.1 . 4,206.1 4,275.7 4,987.3
Tndéx (%) © 100 1196 | . 1196 121.6 141.9
Areas (;;;n';;{;n ha) 11,0506 1,241.1 982.3 1,289.9 §71.4
Index: (%) ' , 100 118.1 935 122.8 83
Yield (kg/ha) 4 33462 | 33874 4,281.9 3,314.8 57233
'In'déx.(%)' 1 100 101.2 127.9 1 99.] 171.0
3. Omamental plants (*) 7 -
~ Production, (million ton) 14.6 i7;6 ' 21.0 24.9 299
Tndex (%) _ : 100 120.5 143.8 170.5 204.8

(*):. Production in Jakarta, data in the other places is not yet available

However production of vegetables and ormamental plants is inéreasing substantially, but production of fruits

tends to decrease.
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~* Indonesia today orchids are cultivated mostly in and around big cities such as Jakarta, Bogor, Medan,

Surabaya, Denpasar and oiher market center. Jakaria has been the major producer since the early 1950’s.

Within the total development of vegetables, fruits and ornamental plants production during the last 5 years
(1985-1989), the total production reached only 7,688.4 tons in 1985 from a total harvested area of about 1,628.4 ha.

In 1989, total production reached 10,239.3 tons with a total harvested arca of 1,568.8 ha, which shows

increase of 57.4% respectively.

The dc{relopment of vegetables, fruits and ornamental plants productibn given obviously a rather good and

high return according to both the demand and the quality required by the consumers.

2. Cropping system of major horticulture crops

Long growing seasons, small landholding, and high labor-land-ratios make multicrop production systems

advantageous in Indonesia. Multiple cropping maximizes land productivity per unit of time.

The cropping system practiced in the valley depends on seasonal variations. Rice is the main crop during

the rainy season. So, the cropping systems, including vegetable crops begin with rice.
The Indonesian traditional cropping systems can be subdivided into 7 of systems:
1) Mixed cropping
Two or more vegeiables, omamental plants, fruit trees or secondary crops planted scattered.
2) Inter cropping

Two or more crops, normally for vegetables, are growing in the same field at (or about) the same

time.
3) loter planting

‘Two or nitore crops, normally vegetables with fruit trees, are growing in the same field at the different

fime.
4) Inter culture

Annual crops, such as vegetables and several oramental plants are grew between fruit trees, inrows.

5) Sequentiai planting
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Two or more crops, such as vegetables or secondary crops, one after another, in the same field to

maximize land productivity.
6) Relay cropping:

The éianting of a second ve getébies beforé the first vegetables lS han.'ve.sted.
I)] Alley.cropping

Annual crops, such as vegetables or secondary crops grew between perennial crops, which perennial

crops hedge plants and source of green manure.
3. Cultivation methods
1) Cultivar

Considering local adaptability, popularity and performance, the most common cultivars used.by

Tndonesian farmers are:

Cultivar (Local name)

Crop
Fruits

Durian Sunan, Sukun, Petruk, Sitdkoﬁg, Mas, Otong, Kani

- Mango Arumanis, Mah_aiagi, Golek
Rambutan Binjai, Lebak Bulus, Rapiah
Apple Manalagi,' Romé: Beauty
Avocado jjo Paﬁjan'g, Tjo Bundar
Grape Probolinggo Biru, Bali
Carémboia Kunir, K.apur
S;':llak Rali, Pondon

-Sweet Orange Tawangmangu

Mandarin Tangerine

Tejakula, Garut, Kacang

"Banana Ambon Putih, Ambon Ijo, Ambon Lumut, Badak, Rajasere,
' Barangan, Kepok, Nabgka, Tanduk, Agung, Kapas '
| Vegetables _
Potato Cipanas, Cosima
Garlic Lumbu Hijau, Lumbu Kuning ,
Shallot Bima Brébeé; Mcdan, Kéiing, Maja Cipanas
Tomato

Ratna, Intan, Mutiara, Berlian




Crop Cultivar (Local name)

Amaranth Giti Hijau, Giti Merah

_Chines‘e cab’ba.ge Granat Cipanas, Talaﬁd, Sangihe
" Long Bean _ KP1, KP2 |

Kangkong : Sutera

Oranamental plants

Orchid - Sorts of Vanda, James Storie, Apple Blosoom, Maggie Oei,

Dendrobium, Nelly Morley

2} Sowing

Vegetables and ornamental plants sced soak in warm waier, and the sun dry before sowing, Seeds
should be sown immediétely after land preparation. After 1 to 2 weeks, which seedling with 3-5 true

leaves trahsplant. For fruit seedling with direct seeding,.
3) Ferttlizer
The application rate for various fertitizers is summarized in table 4.

Table 4 Fertilizer Recommendations and Schedules

Fertilizer Titmne of application
Fruit .
Compost - | Preplanting
N—PzGi—KzO ' Before and after rainy season
Vegetable |
Compost "{ Preplanting
" N-P205-K20 15 days after transplanting and 10 days affer head/flower
initiation
Orchid
N-P,03-K20 : Every week

4) Irrigation

During dry season, supplied with water 1-2 times, in the moming or afternoon. And during rainy

season, drainage should be done.
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5) Pests control

Diseases and insect pests must be controlled to éns‘_qre good yields of marketable. 'When applying
pesticides, carefully follow the instructions on thie label. Normally, for fruit trées, every two weeks

and vegetables and ornamental plants, espectally orchid every. week.

For weed control, frequent weeding is necessary in furrows. Weeds in finrows sometimes become
unmanageable, especially during the rainy season. In this case a non sclective post emergence

herbicide or manual method.

4, Marketing

13 Domestic market

Pattern of- productibn, supply and demand of varions vegctabies,__fruits and omamental plants are
highly influenced by the season. Therefore, the market supply in the peak harvest season is usually

higher than the demand. There is also a great variation prices between each location.

The great difference in priée between each areas in mainly due to the high marketing costs and high

rnarketing risks.

In general, the marketing costs for horticulture in Indonesia are high, there are big differences between
the retail price and the price received_ by the farmers. The price received by the fénm;r is about 20%
or 60% of the retail price (depending.on the {ype of commodities). The high niarketing costs are
mainly caused by the high costs of transporfaiion, storage and the others. These costs are also

increased by the fact that lbsses,arc high at post harvest level due to the poor handling method.

The highest marketing costs are incurred at collecting and retail level. In addition to the traditional
marketing system, there is a need to improved the system providing the commercial products
according to the demand of high income i)eoplé living in towns, including foreigners. Commercial

products are also marketed through supermarkets in large towns,

The main factors which hampers the efficient marketing system of vegetables, fruits and ornarmental
plants are the Tack of knowledge about market situation and market development. Farmers and also
traders are in need for proper information about price developments and parameters from other

markets.
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2) Export and import

Excluding petroleum and natural gas commodities, horticulture exports represented about 23% of

total exports in 1987 and imports represented about 2-3% of the total import in 1987.
The export and import of horticulture are illustrated in iable 5.

Table 5. Export and import of fruits, vegetables and ornamental plants 1987

Commodity 1987
: kg : : O US$

Export

l.  Fruits - 28,013,334 - 2,283,780
2. Vegetables 83,353,616 10,899,471
3. Omamental plants 303,578 . .1 64,6069
Import -

1. Fruits 3,870,865 2,771,314
2. Vegetables : 32,644,902 15,971,882

Source: Diréctorate General of Food Crops.

The policy of Indonesian Government is to increase the exporis of non-petroleum and non-gas
commedities and to reduce imporis in order to save foreign exchange. In order to reach this

governments policy. The following steps have been set up:
a)  To increase horticulture production

b) To develop processing industries and improving post-harvest activities to substitute imports

and increasing expors.
¢) To stimulate private sector in order to incase capital investments in the horticuliural sector

d)  Simplify expoit procedures, improve marketing facilities and other incentive measures to

stimulate export.

5, Major problems in horticuitural crops production

The main problem of horticultural production in Indonesia are listed below.

1) High production costs
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2)

3)

4)

Most of ihe commercial horticulture face high production costs.- This is due to the improper

application rate noted earlier is considered to be very high. Further research is needed,
High seed/seedling 'p_ﬁcc

Most seed for high yielding varieties is imported. Therefore the price is relatively high forcing small

farmers to use local seed/seedling. Low yields and poor quality have resulted.

Transfer of technology

The transfer of technology has produced the following problems:

- show progress in the adoption of recommendations by the farmers
- the limited skill and know how of the extension workers.
High marketing cost

In most cases farmers obtain a low share of the customers price. This is the consequence of the
inefficient marketing system. Some of the shortcomings of the system are poor marketing

organization, high losses due to improper handling, poor infrastructure, and high transportation costs

~ due to small scale and scattered farms,

V. Hydroponics and Soilless Culture in Indonesia

Hydroponics/soilless culure introduce in Indonesia since at thd end of the 1970s and by the 1982-1983 was

being developed in Indonesia during the last 7 years, essentially, there are 3 types of hydroponics systems, i.e.:

1)

2}

3)

Liquid system, which have no supporting medium for the roots.

Aggr_egz_ate_ systern, in which the roots are supported by inert media, such as peat, pelite, sandy or

hu.Sk ash.

- Nutrient soluuon of qumd and aggregate systems norma}ly, are recovered and replenished and used

trough, bag or pot as contamer

NFT system, known in Indonesm since the 1985. Crops are grown, based on the use of rock—wooi as
a substrate and lled in gully Nutnem solution from the catchment tank with the pump flows into
gully. During in gully nutrient solution were absorbed by plants. Then, nutrient solution which not

absorbed, it is pumped up again to the top of the gullies.
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The pH and nutrient solution status of the solution in monitored, and modifications made as required.

Until now, in Indonesia, hydropénics farmers have been using system as follow: NFT system one farmer,

Aggregate system many farmers, liquid system some farmers.
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