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FOREWORD

The FAO has promoted the national Census of Agriculture since the 1950s. The next
Programme for the World Census of Agriculture 2000 (WCA 2000) proposes only very few
questions for non-agricultural activities, particularly for aquaculture. Given the increasing
importance of aquaculture, particularly in Asia and the close link between aquaculture and
agriculture, FAQ is promoting the collection of structural and other data on the aquaculture
sector as part of WCA 2000 Programme. The guidelines for aquaculture are provided in this
Supplement. s

The Supplement on Aquaculture is intended to assisted countries to improve their current
surveys of aquaculture and to provide a framework for those countries intending to develop
databases on aquaculture information. The supplement provides definitions, concepts,
standards and guidelines for collecting internationally comparable data on aspects such as
location and size of the farms, types of aquacultural activity, employment structure, resource
use and other aquacultural inputs. Although the relevant sections of the main WCA 2000
Programme are annexed in this Supplement, the Supplement should be read in conjunction
with the main programme.

1.. Kabat
Director, ESS

D. Ardill
Chief, FIDI
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PREPARATION OF THIS DOCUMENT

This Supplement provides guidelines for countries which would like to expand the scope and
coverage of their Census of Agriculture to include the collection of structural mformation on
aquaculture. The Supplement was prepared by Dr K. J. Rana of FAO’s Fishery Information,
Data and Statistics Unit (FIDI) in collaboration with FAQO’s Statistics Division (ESSS) from
working documents prepared by Ms Virgilia T. Sulit, SEAYDEC Aquaculture Department,
Tloilo, Philippines. .

Earlier drafts of this document were discussed with regional aquacultural and agricultural
experts and at international meetings. FAO is grateful to all who have participated in
producing this Supplement. Valuable advice and comments on the final draft were received
from Mr David Ardill, Mr Odell Larson, Mr Jean Viseur, Dr Richard Grainger, Ms Virgilia
Sulit, Dr Matthias Halwart and Mr Anton Immink.

This is the first version of this Supplement. FAO invites comments and suggestions in order
to improve the second version.
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Rana, K. L.
Guidelines on the collection of structural aquaculture statistics. Supplement to
the Programme for the World Census of Agriculture 2000,
FAOQ Statistical Development Series. No. 5b. Rome, FAO. 1997
56p.

ABSTRACT

The Census of Agriculture is a large scale national statistical operation for
collecting quantitative information on the structure of the countries food
production sector. The new Programme for the World Census of Agriculture
2000 (WCA 2000 Programme) recommends extending the scope of the
programme to include aquaculture. This Supplement on aquaculture 1s
intended to assist countries to improve their current surveys of aquaculture and
to provide a framework for those countries intending to develop databases on
aquaculture information. Its four chapters provide background information on
the need for the Supplement and definitions, concepts, standards and
guidelines for collecting internationally comparable data on aspects such as
location and size of the farms, types of aquacultural activity, employment
structure, resource use and other aquacultural inputs. The items proposed for
collection address issues related to natural resource utilization and sustainable
aquaculture developmental issues. The Supplement alsq provides examples of
summary tables which could be used to develop a questionnaire. Also included
are relevant notes from the main WCA 2000 Programme and the species
classification list for farmed aquatic species used by FAO.
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CHAPTER 1
INTRODUCTION

The Need for Guidelines on Collecting Quantitative Structural Data on
Aquaculture

Background

4
FAQO has been promoting decennial world census of agriculture since 1950, after
assuming the responsibilities of the former International Institute of Agriculture which
co-ordinated the programme in 1930 and 1940. The Programme for the World Census
of Agriculture 2000 (WCA) is the eighth decennial programme and will cover the
period from 1996 until 2005.

The agricultural census focuses on the collection of structural information on
traditional agricultural activities. As with its predecessors, the Programme for WCA
2000 proposes only a few questions limited to the presence or absence of non-
agricultural activities. For aquaculture, only three items are proposed. The need for
structural imformation on aquaculture, however, is acute and has been addressed by the
various regional statutory bodies of FAO (FAO, 1994) and other organisations
(SEAFDEC 1994).

Aquacnlture is one of the fastest growing food producing sectors, growing at an
average annual rate of about 10% since 1984, In 1995, a record 27.7 million tonnes of
finfish, shellfish and aquatic plants originated from aguaculture, accounting for around
one-quarter of the fish produced for consumption. The result of increased competition
of aquaculture with traditional farming for land and aquatic resources and energy in
the way of feeds and fertilisers has focused the attention of governments in many
countries on the need to collect reliable quantitative data on the structure, performance
and outputs of the aquaculture sector. .
One consequence of the rapid rate of development of this relatively new sector is that
much aquaculture activity is inadequately recorded because most countries have been
unable to establish the necessary institutions and tools for monitoring the structure of
the aquaculture sector and, at best, present efforts are limited to sample surveys for the
collection of production data.

In acknowledging the similarities between agriculture and aquaculture, such as farm
management practices, the widespread agricultural practice of integrating rice,
livestock and poultry with the culture of aquatic organisms and use in common of both
renewable and non-renewable resources, the Fifteenth Session of the Asia and Pacific
Commission on Agricultural Statistics (APCAS) recommended that FAO give
consideration to including aquaculture in the Agricultural Census Programme (FAO,
1994). The inclusion of aquaculture by countries in the agricultural census will also
provide structural information on small scale aquaculture producers who may not be
on any national aquaculture listings or may otherwise not be accessible through
conventional surveys.
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1.2

1.2.1

1.2.2

In recognising the need of member countries, particularly in Asia, to collect
quantitative structural and other information on the aquaculture sector for policy
formulation, development, planning and resource management purposes, FAO
advocates extending the scope and coverage of the agricultural census to include
aquaculture.

Even though most countries may wish to monitor all of the aquaculture sector or to
conduct an independent census on aquaculture, this may not at present be feasible due
to financial and human resource and institutionfll constraints. In considering the need
to collect structural information on aquaculture, countries should recall the
evolutionary development of the agricultural census programme since its conception
in 1930. The inclusion of aquaculture within the WCA 2000 Programme may be the
first step towards monitoring this emerging food production sector. In assessing the
coverage of their agricultural census, countries should take into consideration the
economic significance of aquaculture to the country as a whole, its importance in
resource utilization and in rural and socio-economic development.

It is recommended that the questions added on aquaculture should strengthen national
objectives ofmonitoring food secutity. If the aquaculture compoment of the
questionnaire is likely to unduly burden the agricultural census, appropriate resources
should be made available to ensure that the enumeration process is not compromised.
In some countries structural information on aquaculture may be obtained through other
mechanisms such as the live-stock or fisheries census,

Types of aguaculture activity under comsideration for the Supplement om
Aguaculture

An agricultural holding is an ecconomic unit of agricultural production under single
management comprising all livestock kept and ail land used wholly or partly for
agricultural production. The holdings may consist of geographically separate land
parcels. The need to share the same production means (i.e. labour, farm-buildings,
machinery or dranght animals) is a prerequisite for the parcels o be considered as
one economic unit or one agricultural holding. (Appendix 1a)

Given the geographical coverage of the agricultural census, FAQ recommends that
countries should attempt to record at a minimum a listing of those agricultural
holdings that also engage in aquacultural activities using the same production means.
Some countries may wish to broaden the scope and/or coverage to collect quantitative
structural information on aquacultural activities beyond those conducted on an
agricultural holding, for example in households having more than one type of holding,
each using different production means. To accommodate this expansion in coverage
and given that the household rather than the holding may be used as a entry point for
the national census (Appendix 1b), these guidelines identify two types of aquacultural
activity: aquaculture within and part of, and aquaculture outside or separate from the
agriculture holding

The enumerators must be aware that it is possible for a household to have more than
one agricultural holding (Appendix la) or more than one type of holding, since the
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key factor distinguishing the number of holdings is the economic unit of production
which shares the same means of production. Therefore, enumerators must inquire if
more than one type of holding exists in the household to ensure that appropriate
questions be directed to the respondents.

i) Agri-aqua holding

An agri-aqua holding is defined as an agricultural holding engaged in traditional
agriculture as well as aquaculture or aquafarming. On this type of economic unit, the
aquafarming activity may be physically conducted alongside traditional farming and
integrated with agriculture such as fish combined with rice, aquatic plants, livestock.
The specfic terms used to decsribe the various combinations are given later.

Aquaculture may also be practised as an activity on a separate site belonging to the
same economic unit. Typically, this may be another land parcel of the holding which
utilizes the same labour, buildings, machinery and draught animals. Typical examples
would include pond culture of aquatic organisms.

Agri-aqua holding may also include those economic units which extend their activities
to culturing aquatic organisms in natural and artificial water bodies such as seas,
lakes, reservoirs, estuaries lagoons or rivers. If, however, the means of production are
not the same, it should not be considered as an agri-aqua holding and treated as an
aquaculture holding.

ii) Aquaculture holding

An aquaculture holding is defined as an economic unit which is predominately or
solely engaged in aquafarming. For an economic unit to be considered an aquaculture
holding, the means of production must be the same. Enumerators should be made
aware that such holdings could also be “landless”, for example, houseboats in which
cages are suspended below the floor boards may be an integral part of the of the
dwelling and aquafarming on water bodies such as the sea, estuaries, lagoons, lakes,
reservoirs, rivers etc. .

Objectives

This supplement on aquaculture aims to provide guidelines for the collection of
quantitative structural information on aquaculture for those countries intending to
widen their census of agriculture to include aquaculture or even conduct a separate
aquaculture census. It extends harmonised definitions and methodologies for the
conduct of aquaculture surveys. The implementation of these guidelines will ensure
global comparability of definitions and results. Specifically, the objectives of the
Supplement on Aquaculture are to provide guidelines for:

1. establishing the basis to categorise aquaculture activities such as culture systems,
species cultured, yield, production, ete., and various inputs used such as type and
quantity of fertilisers, pesticides, seed, labour, source of water, etc.
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ii. establishing an inventory of aquaculture data such as numbers of holdings
practising aquaculture, facilities, labour, economics, etc. which can be used as
sampling frames for aquaculture statistical sample surveys.




CHAPTER 2
INTRODUCTION OF BASIC CONCEPTS AND METHODOLOGY

Identification of Aquacunltural Activity and Scope

The basic objective of the agricultural census and description of general problems likely to be
encountered during the design of a census and implementation are stated in the Programme
for the World Census of Agriculture 2000. This Chaptet presents those broad elements which
are considered specific to aquaculture, such as the definition of aquaculture, culture
enviromments, census scope, etc.

2.1

2.1.1

2.2

221

222

223

Identification of agricultural holdings conducting aquaculture activities

The collection of structural information on aquaculture within the WCA 2000
Programme requires a clear and unambiguous definition of aquaculture and of
aquacultural activities to enable the enumerator to identify an agriculture holding as an
agri-aqua holding. The definition of aquaculture and its culture environment will be
covered in this introductory Chapter and the description expanded in Chapter 3.

Definition of aquaculture

Historically, the growing of aquatic organisms has evolved from capture fisheries or
fishing in oceans, coastal or inland waters. In recent years, however, culture practices
have changed rapidly and the distinction between capture fisheries and aquaculture has
become blurred, making the necessity for a clear working definition of aquaculture
more critical.

Unfortunately, unlike many other economic activities, aquaculture is not currently
recognised or defined under the International Standard Industrial Classification of all
Economic Activities (ISIC) as a separate economic activity. Instead, elements of
aquaculture are categorised under “Fishing” (UN, 1990: division 05, 005) which
covers “fishing, operations of fish hatcheries and farming and service activities
incidental to fishing”. Moreover, this category specifically excludes some activities
such as frog culture and is clearly unsuitable for defining aquaculture practices. In the
absence of clear guidance from ISIC, FAO has formulated it own working definition
of aquaculture for statistical purposes which itself is undergoing modification to
accommodate recent changes in the culture practices within the sector.

In addition to being able to separate aquaculture from agriculture, aquaculture needs to
be appropriately defined in order to separate capture fisheries from aquaculture
activities, both of which are within the coverage of the WCA 2000 Programme and
may be practised on a agri-aquaculture holding.

There have been various definitions of aguaculture depending on where it 1s applied,
causing confusion and difficulty in the classification of fisheries data. The current
FAQO definition states “..Farming implies some sort of intervention in the rearing
process fo enhance production, such as regular stocking, feeding, protection from
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predators, etc. ...Farming also implies some sort of individual or corporate ownership of

n

the stock being cultivated..... "

This definition, however has resulted in the inclusion of production from some capture
fisheries as aquaculture (New & Crispoldi-Hotta, 1992). In recent years it has been
increasingly recognized that, for capture fisheries, the exploitable stock biomass and,
consequently, catches, can be greatly increased through varying forms of intervention
such as stocking fingerlings, fertilisation, environmental engineering, etc. (see
Welcomme, 1996 for review). Therefore, under the cwrrent FAO definition of
aquaculture, capture fisheries and in some situations recreational fisheries can, with
only minimal inputs into the rearing process be ‘considered as aquaculture (Welconime,
1996). The above practices have lead to an ever-increasing confusion in the distinction
between capture fisheries and aquaculture. To accommodate these changes FAO is
continuing to refine and standardise the definition of aquaculture, not only for
statistical purposes but also for general application. Recent changes proposed for the
definition to limit aquaculture to “rearing for most of the lifecycle” (Welcomme, 1997)
is also unsatisfactory as it excludes aquatic seed production as an aquacultural activity.

For the WCA 2000 Programme, the following working definition of Aquaculture
could be utilised:

“Aguaculture is the farming of aquatic ovganisms including crocodiles, alligators ,
turtles amphibians, finfish, molluscs, crustaceans and plants where farming refers
to their rearing up to their juvenile andfor adult phase under captive conditions .
Aquaculture also encompasses individual, corporate or state ownership of the
organism being reared and harvested in contrast to capture fisheries in which
aquatic organisms are exploited as a common property source, irrespective of
whether harvest is undertaken with or without exploitation rights.”

The above definition encompasses three components:

e the cultured organism,
® the practice, and -
® ownership of cultured organism

All three components must be fulfilled for an activity to be classified as aquaculture.

To improve categorisation between aquaculture and capture fisheries, the designation
of various fishery activities is given in Appendix 2. Since the description and
interpretation of these facilities is crucial to correct classification, they must be
included in training or briefing programmes that are designed and implemented for
enumerators and statisticians.

Definition of culture environment

Aquatic organisms may be cultured in three different environments, namely fresh,
brackish and marine or sea water. As such information will be invaluable in establishing
resource utilization, FAO recommends that the culture environment be considered within
the scope of the census.
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2.5

2.6

Definitions of the environnients

® Freshwater - water bodies such as reservoirs, rivers, lakes, canals and
groundwater, in which the salinity does not normally exceed 0.5 %0

e Brackish water - water bodies such as estuaries, coves, bays, lagoons and
- - L) - . 0
fiords, in which salinity may lie or generally fluctuate between 0.57% and
full strength seawater.

e Seawater - water bodies such as fjords, inshoréa and open waters and inland
seas in which the salinity generally exceeds 20 /00

Census scope

These guidelines for the collection of structural information on aquaculture refer to
the two types of aquacultural activity: an agri-aqua holding on a agricultural holding
and an aquaculture holding. It is stressed that a relevant list of 10-20 items can be
chosen within the scope of the census supplement given below, depending on national
resources and priorities. Countries may choose a different combination of items,
therefore a large pool is presented to facilitate the adoption of harmonised definitions
and terminology for international comparability. These items are considered in
Chapter 3 of this Supplement.

Training

Adding even a minimum number of questions on aquaculture, as recommended in the
Programme of the WCA 2000, will require due consideration 1n the fraining of
statisticians and enumerators with respect of definitions, etc. Such training may
require the revision of instruction manuals and modifying training courses on the
census. Countries should consider the possibility that the domain of-aquaculture may
be relatively new to enumerators more accustomed to dealing with agricultural topics.
It is therefore recommended that countries including aquaculture in the agricultural
census programme consider involving their national experts on aguaculture and
fisheries statistics in the planning and execution phases of the agricultural census.

Ceasus frame

Ideally, the frame should cover all relevant agri-aqua and aguaculture holdings across
the country. If the agricultural census places priority on setting up frames or areas for
complete enumeration, the added part on aguaculture should also be frame-oriented. If
this is limited to a sample survey, the aquaculture component should also be limited to
a sample survey. The development and or updating of such frames can then be used for
future aquacultural surveys.

Listings or registers of holdings or farm registers which are well established in some
countries should be considered in establishing the frame. In addition, fisheries co-
operatives In Asian countries such as India, China, Indonesia, Nepal, Pakistan,
Philippines and Thailand could be used to supplement sampling frames. Examples of
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other frames such as maps, satellite imagery and aerial photographs stated in the
Programme for the WCA 2000 are given in (Appendix lc ).

Role of women and c¢hildren

The participation of women in aquaculture activities is not always accurately reported.
It is important to note that women may contribute more labour time to aquaculture
than men. Although few women might own fishponds, the majority of them are
involved in fish production from pond construction to feeding, fertilising and
harvesting (Van der Mheen-Sluijer and Sen, 1994).

5

To collect credible data on the women labour force, Van der Mheen-Sluijer and Sen
(1994) recommended that new calculations should be adopted for female and child
labour, giving full units to these labour forces as equivalent to “man-units.” The
present calculation gives a woman only two-thirds of a man-equivalent unit and a
child, only one-third (Van der Mheen-Slujjer and Sen, 1994). The result is an
underestimation of work done by women and children to only a fraction of the “man-
unit” even if they work full time.

An example of this is the women in Cambodia who contribute more time than men in
almost all activities in small-scale aquacultre (Nandeesha et. al., 1994). The wives
manage most routine daily operations while the men are busy with work outside of the
holding. In Africa, women are involved directly as owners or operators of fishponds
(Satia, 1989).

FAO strives to treat women equitably in fishery statistics. Thus, for this census, the
role of women in aquaculture should be given special attention in order to collect
accurate information on the number of female-headed households.
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CHAPTER 3

PROPOSED CENSUS ITEMS FOR HOLDINGS CONDUCTING
AQUACULTURE

Introduction

This chapter contains the proposed census items, the information to be collected and
their definitions and explanatory remarks. Census items refer to specific information
on certain characteristics of a holding having an aquaculture activity, irrespective of
whether aquaculture is conducted with or independent of traditional farming activities.
The items are arranged in eight categories and those recommended as essential are
marked with an asterisk (*).

Category -~ Title
01 Identification of an Aquacultural Operation
02 Employment
03 Land and Water Use
04 Purpose of Production
05 Aquaculture Production Facilities
06 Aquacuiture Species and Nutrition
07 Machinery and Equipment
08 Buildings and Structure

The following are definitions and explanatory notes referring to the above categories.
Category 01 (Identification of aguacultural operation)

This category identifies reference points of aquacultural interest in the census within
an economic management unit. The existence of aquacultural activity within the
economic management unit should be determined first: In this regard two types of
aquacultural operations have been identified (i) agri-aqua holdings and (i1)
aquaculture holdings. For the purposes of the WCA 2000 Programme these have
been defined under 1.3 in Chapter 1 of this Supplement. The type of holding should
not be confused with the type of aquaculture practice. Aquafarming in which aquatic
organisms are cultured with terrestrial animals or plants in an example of a type of
aquaculture practice.

Additional points, references and their definitions as indicated in the Programme for
WCA 2000 ( see Appendix la of this Supplement) should be considered in the
identification of the holding under consideration: these include the holding address,
the holder, the legal status of the holder and the concept of hired manager.

In cases where the location of an aquacultural activity is different to that of agriculture,
the location should be described in accordance with the most common practice in each
country.
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Category 02 (Employment)

This category describes, the holder, the holder’s household members and external
workers and labourers engaged in aguacultural activities. The emphasis 1s placed on
the type and number of labour 1nputs.

The proposed items under Category 02 are as follows:
%

W
021 Household"
- Number of householders engaged in aquaculture activities

022 Houschold Members Engaged in Aquaculture d
- Name
- Age
- Gender
- Education

023 Aguaculture*Workers and Labourers other than Members of Holder’s
Household -
- Whether permanent workers/labourers employed during the year
- Whether occasional workers/ labourers employed during the year
- Number of permanent workers/ labourers - male (skilled or not)
- Number or permanent workers/ labourers - female (skilled or not)

The time reference for these items is a culture year or season, as the case may be. A
long reference period may be necessary as work on a helding may be depend on the
cultural cycle, with uneven demands within the season, particularly during harvesting.

The description of the household, head of household, age, sex, education and marital
status of the household members should conform to that stated in the main WCA 2000
Programme.

Non-housechold members employed in aquaculture activities should be classified
according to the Intemational Standard Classification of Occupations (ILO, 1990).
Under this structure, workers engaged in aquaculture are classified under the group of
Skilled Agricultural and Fishery Workers (Major Group 6, Unit Group 6151 ) and
labourers under Fishery, Hunting and Trapping Labourers (Major Group 9, unit group
9213). The full ISCO major occupation structure is given in Appendix 1d.

Employees should be classified as skilled workers if they have at least secondary level
of education and their tasks require knowledge and experience necessary for rearing
aquatic organisms. Such tasks could include breeding and rearing, culling and
processing and marketing of cultured organisms, construction and maintenance of
building, equipment and rearing facilities. Examples of occupations include farmers
for aquatic plants, pearls, finfish, invertebrates such as crabs, oysters, mussels, scallops
ete.




il

Employees, who generally have only a primary level of education, should be classified
as labourers if their tasks relate mainly to simple routine farm operations requiring
simple, often hand-heid, equipment but very often requiring considerable physical
effort. Tasks could include feeding, loading, application of fertilisers, general cleaning
and maintenance of equipment and installations, digging and pond preparation.
Supervision of other employers may be included.

Permanent employees are those whose services are utilised regularly and continuously
for aquaculture work on the holding. The total number of days worked in an
aquaculture activity distinguishes a permanent from an occasional worker. A
permanent worker may actually work less than six months during the aquaculture year.
Countries should determine the minimum number of working days or months in
accordance with their particular agricultural, aquacultural and other relevant
conditions. Permanent aquaculture workers on the holding may engage in other work,
especially during periods when no significant aquaculture work is undertaken. An
occasional worker 1s a person working one or more times during the year and is not
expected to work regularly or continuously on the holding.

Category 03 (Land and water use)

This component covers the basic indicators relating to the land and water resources on
the holding that are or can be used for aquacultural purposes. It also seeks to establish
the source of water. It should be borne in mind that holders may have access to coastal

land, sea, reservoirs, lakes, etc., where aquaculture could be practised or expanded.

The proposed items under this category are:

031  For Entire Holding -
Total area (ha)

032 Type of aquaculture site”
Land-based e.g. ponds, tanks, raceways
Inland open water e.g. pens, cages, and hapas in dams, reservoirs, lakes
and rivers
Coastal and sea-based e.g. cages, pens, rafts, ropes, stakes and bags in
lagoons, estuaries, shallow and open seas, bays, coves etc.

For each type, the site address should be given if different from the holding address.

033 Tenure
- Land area owned or held in owner-like possession
- Land area rented from others (total)

- Duration of lease/licence for seabed, reservoir etc.
- Other
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For each area used for aquaculture

034 Total land area (ha) used :

0341 Total arca of land designated for hatcheries, ponds, tanks,
raceways
0342 Type and source of land ;
- Area of arable lands
- Area of non-arable lands e.g, saline-alkaline lands, wetlands
035 Total open water area (ha) used ’
0341 Area of water or seabed (including inter-tidal mudﬂgts) surface

designated for cage and pen sites, shell fish culture '

&

36 Type and source of water '

0361 Type of water
- Freshwater
- Brackish water
- Sea water

0362 Source of water ’
- Rainfed
- Ground water
- River
- Lake
- Reservolr
- Dam
- Canal
- Lagoon/estuary -
- Bay/cove
- Sea

0363 Principal use of water supply
- multiple use (yes/no)

The following is a descriptions of the various types of land and waters uses.

Gross Land and water area (ha) used for aquaculture

This category seeks to establish the Gross total land and open water surface area in
hectares of the holding used for aguaculture. The location of land for aquatic
production may form part of the same parcel of land used for traditional agriculture
practices or may be physically independent. In view of possible multiple use of land,
care should be exercised to ensure land is not double counted when the overall size of
the holding 1s estimated. In many cases, the land area 1s typically used for the siting
and construction of rearing and water purification ponds, raceways, tanks, small farm
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dams, reservoirs and other man-made water impoundments. Aquatic organisms can be
reared in net enclosures placed in the sea and in inland open waters. In such cases the
total area obtained or allocated for such culture practise should be recorded. It should
be remembered that, in such practices, land may be allocated for related land-based
activities such as hatcheries, storage of feed and equipment, offices, laboratories, fish
processing etc. and these must be included in the total land area used for aquaculture.

In cases were land is used simultaneously for aquaculture and crop cultivation, such as
artificially stocked rice paddies, the total area of such parcels of land should be
recognised as land allocated to aquaculture. However, care should be taken to ensure
that these lands are not double counted when the total holding area is estimated and
that rice paddies used for growing fish which originate from flooding paddies are
excluded from the aquaculture holding area total.

In addition to the total area, the previous use of the land allocated for aquaculfure
should be described. This could include, for example, land of the holding which was
used for agriculture or unproductive land developed for aquaculture due to poor soil
quality e.g. saline-alkaline soils, poor drainage or land with a high water table i.e.
swamps and marshes.

Soil degradation usually occurs when one or more of its potential ecological functions
is harmed, and this reduces the current and/or future capacity of the resource to
produce. Amongst other reasons, this may occur from the use of saline waters for
irrigation. In these cases, only saline-alkaline lands are recommended for consideration
for aquaculture. The use of saline groundwater for agriculture may gradually increase
the salinity of the soil and such water may also be unsuitable for the farming of some
freshwater species, but suitable for brackish water species such as milkfish, mullets
etc.

Net land or water area (ha) used for aquaculture

In contrast with the above, this section addresses the actual or net area of land under
water i.e. pond surface area, or in the case of seas, lagoons, bays, estuaries, coves,
reservoirs, drainage and irrigation canals and lakes, the mét total water surface arca
used for aquaculture. The net water area estimate should include supporting structures
such as pond banks, floating structures of cages etc. Both the total land and water
areas should be reported in hectares.

It should be remembered that water bodies such as reservoirs, canals and other water
impoundments may principally be used for irrigation of agricultural land and not for
aquaculture, but may be used for aquaculture. They should in that case be included in
the total water area used for aquaculture.

In some instances, coastal lands may be used for salt production. Such salt pans
simultaneously used for the production of Artemia, a high value larval feed, should be
recorded.

Water bodies used for aquaculture may also be polluted by effluents from nearby
industries and agro-industrial processes. Such contamination is likely to reduce the
productivity of aquaculture and should be noted.
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Category 04 (Purpose of aquaculture production)

041 Purpose of Aquaculture Production in a Holding i

- mainly for household consumption

- mainly for sale
Seed and fingerling production
Ongrowing
Recreation (game fishing)
Ommamental purposes (aquarium ﬁshes and plants)
Live feed for aquaculture
Industrial purposes (e.g. gelatine)

(“Mainly” indicates more than half the production of aquatic organisms from the
holding.)

Category 05 (Production facilities used in aquacalture)

For the Supplement, production is taken to mean primary output of the reared aquatic
organisms which can include any life stage from stocking material to end-product for
consumption and/or processing.

This section covers the structural detail and types of culture facilities used for
aquaculture production and can include intermediate products such as duck weed
Artemia and Moina, which are used as live feeds in aquaculture, as well aquatic
animals and plants produced for human consumption or ornamental purposes. Some
farmers’ sole confribution to aquaculture may be the production of live animal feeds
such as Moina (e.g. pig farmers). Aquaculture production facilities should include all
those used for producing the fiy or seed, the intermediate phases of rearing the fry to
juveniles, fattening the juveniles to marketable size and any processing, or packaging
and distribution of the final produce for market or consumption.

The proposed items in this category shall include:

Seed and juvenile production of aguatic animals and plants

"".

051 Fish Hatcheries and Nursery areas

- indoor or outdoor

- total area of rearing units (mz) "

- type of building constt;uction

- types of rearing units '
tanks ( total area in m” and depth in m)
raceways (total area in m” and depth in m)
pens, cages and hapas (total area in m’ and depth in m)
net fenced coves (total area in hectares and depth m m)
ponds (total area in hectares and depth in m)

- capacity (number of seed)
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Ongrowing facilities for aquatic animais and plants

052

053

054

055

056

057

Rice Paddies used for rearing aquatic organisms {rice-cum-fish culture):
- mumber of fields/land parcels

- total area (ha) ’

Ponds _
Total area (ha) and number
Average depth (m)
- Constructed in:
wetland areas e.g. swamps and marshes,
arable lands
non-arable land
- As mining/quarry pool;r
Pemsgr

- Number of pens ’

- Total area (ha)
- Constructed in:
flowing water (i.e., rivers, canals)
still water (i.e. reservoirs, lakes)

Cages and hapas ’

- Number of units " .

- Total area (mz) of enclosures

- Average water depth (m)

- Constructed in
flowing freshwater (i.e., rivers, canals)-
still freshwater (i.e., reservoirs, lakes,)
brackish water (i.e., lagoons, estuaries, bays) or
marine water (i.e., bays, coves and seas)

Floating rafts, lines, ropes, bags and stakes ‘
- Number of units

- Total area in m° i
- Water depth in (m) for:
seaweed culture

shellfish culture

Tanks and Raceways :
- Number i
- Area (mz) )
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The following are definitions and explanatory terms of facilities and culture practices.
The above features are expanded here to help enumerators identify the existence of
aquacultural activities on the holding. Therefore, in addition to defining the above
features, photographs of typical aquaculture facilities and equipment used are also
included in this section.

Seed and juvenile production of aquatic animals and plants

Seed and juvenile

i

The enumerators should be made aware that different local names may be used to
describe the same life stages of aquatic organisms.

In aquaculture, “seed” 1s taken to mean eggs, spawn, offspring, progeny or brood of
the aquatic organism (including aquatic plants) being cultured. At this infantile phase,
seed may also be referred to or known as fry, larvae, post-larvae, spat, and fingerlings.
In addition to English names, seed may also be referred to by specific Jocal names.
For example, in Bihar, India, dim 1s used to refer to eggs, dimpona for fry and
dhanipona for fingerlings up to 4 cm. It is therefore important to establish the use of
local terms that may be used to describe seed and juveniles. For fish, the term
“juveniles” may also be used for describing young fish. Generally, juveniles are
young fish that have not reached sexual maturation and local names may be used to
describe this stage. In Bihar, India, for example, the word chara is used to define 10-
23 cm juveniles. Seed may originate from two principal sources: from captive
breeding programmes, using natural spawning methods and chemical therapy, or
caught from the wild using various types of nets and traps.

In both cases, the offspring may be conditioned or reared in hatcheries or nursery
installations using incubators tanks, raceways, cages or ponds prior to being
distributed for ongrowing.

In several countries, animal and plant seed stock is collected from the wild for
aquacultural purposes. For fish, such practices will require special collecting nets,
often funnel shaped, traps made from timber, bamboo, reed etc. In addition, for the
farming of species such as mussels and oysters, the spat are collected form the wild on
ropes and stakes. This is achieved by suspending clean ropes and staking the substrate
in areas were the seed are known to naturally occur. In such species, the seed settle by
attaching themselves to the ropes and stakes m random clusters. These are then either
left in place for ongrowing, or transplanted to new grounds.

For plants, similar procedures may be used, but typically segments of seaweeds are
transplanted for ongrowing in ponds, on the seabed, or on rafts, netting and ropes.

Hatcheries

It 1s now possible to artificially breed or propagate many species of aquatic animals
and plants under captive conditions and enumerators should be made aware of
equipment used in such practices. These may include, hatching jars, often conical in
shape, made of glass, plastic, fabric, special tanks for coliecting egg spawns, syringes,
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plastic tubes or bags for algal cultures. In some countries the seedstock for seaweed
culture 1s also propagated artificially. This process can be complex and varies between
species and in the initial phases generally requires indoor facilities, where the plantlets
are propagated on substrate such as plastic sheets, fine rope and netting and shells
suspended in tanks.

Hatcheries generally refer to installations for housing facilities for breeding, nursing
and rearing seed of fish, invertebrates or aquatic plants to fry, fingerlings or juvenile
stages. Although hatcheries are generally taken to mean indoor facilities, a range of
structures with varying degrees of sophistication can be found. Although hatcheries
could be a series of rearing units of varying types and sizes exposed to the elements of
the weather, most hatcheries tend to be under some form of shade to minimise diurnal
temperature fluctuations and improve security. At its simplest, such hatcheries are
open sided permanent or temporary thatched sheds or building. In general, hatcheries
comprise enclosed indoor facilities using a combination of natural and artificial
lighting and contain tanks and raceways.
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Left: Open sided hatchery facilities
with larger breeding, and
smaller circular  rearing
tanks.

Inset: Hatchery (Zoug) jars, made of
glass or plastic, fibreglass,
fine meshed cotton or nylon,
used for hatching tilapia and

carp eggs.

Photegraphs by Krishen Rana

Right: Fibreglass hatchery raceways
in an enclosed building.

Photograph by Krishen Rana

Left: Qutdoor concrete hatchery
tanks for nurturing seed.

Photozraph by Aston Immink

Right: Small fine-mesh net pens
(hapas) suspended in a
raceway, pond or lake for the
rearing of fry. The fry may
be removed to other ponds or
released into this raceway
when they are large enough.

Photegraph by Krishen Rana

Plate 1. Hatchery facilities. Tanks can be made of brick, cement, glass, fibreglass, timber,
plastic etc. and be either round or four-sided. .
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Nurseries

Nurseries are generally the second phase in the rearing process of aquatic organisms
and refer to small, mainty outdoor ponds and tanks which are used to rear and
condition fry during their early stages of their feeding life. Such facilities are well
prepared with fertilisers prior to stocking to raise the natural food levels and with lime
and other chemicals to eliminate predators and minimise other losses. Nursery ponds
may also have several suspended hapas or cages (see below for definitions) to increase
protection of seed from predators and to facilitate their handling and harvesting.

Rice paddy fields may also be used to rear fingerlings or juveniles mainly of carp
species.

Ongrowing facilities for aquatic animals and plants

Tanks and raceways

Tanks and raceways are structures of varying sizes which are generally buiit above
ground level and can be made of various materials such as bricks, cement, concrete,
fibreglass, plastic, timber, ashestos and metal.

Tanks can be round, oval (“D” ended tanks) or four-sided and vary in size from 1 to
25m. Raceways are long and narrow rectangular tanks usually constructed with brick
and concrete. Both tanks and raceways are usually stocked at high density with fish
and usually have a inlet pipe for clean oxygenated water and a waste outflow pipe and,
depending on size, may also have paddle wheels or other types of aerators to
supplement oxygenation.

Pens, cages and hapas

Pen and cage culture involves the rearing of aquatic animals or plants. within fixed
(pens) or floating (cages) net enclosures. The pens and cages may be set in lakes,
rivers, reservoirs, canal systems, mining pools, bays, coves, estuaries, or in the open
sea. The enclosures are usually supported by frameworks made of metal, plastic,
bamboo or wood. The side, base and sometimes the top of the enclosures may be
made using a combination of bamboo, polyethylene netting, wire, wire mesh or wood.
In many countries simple net enclosures between 1-40m?, called hapas, are commonly
used to breed or raise fish. Hapas usually do not have a frame; the fine mesh is
normally suspended by stakes at its four corners in open water bodies or in ponds.




Right: Assemblage of
cages in a bay. Cages are
net enclosures of varying
mesh sizes (depending on
fish size) which are held
open by floating
structures. This can
simply be a walkway
attached to metal or
plastic floats or a highly
engineered floating
platform in which all
cages are inter-linked by
common gangways with
storage sheds and general
work areas.

S

Photographs by Krishen Ram
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Plate 2. Growout facilities used in aquaculture.

Left: Harvesting a
pond. A pond
usually being a
four-sided structure
made of earth (but
could be lined with
concrete, plastic or
rubber). Harvesting
using a net with
floats.

Inset:  Electrically
operated paddle
wheel aerator on
floats in a pond.

Photograph courtesy of FAQ photo-library

Left: Covered
concrete raceway
constructed above
ground. Could be
uncovered and partly
sunken (constructed
in the ground). Can
also be constructed
of bricks, plastic or
fibreglass.  Usually
water flows
continuously through
raceways.

Photograph by Krishen Rana
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Ponds

Pond culture includes the breeding or rearing of fish in natural or artificial fresh,
brackish and sea water enclosures in which at least one, but usually all, surfaces are
constructed from soil. They may be used for rearing seed or ongrowing for final
consumption. The culture method, which often involves using fertilisers, feeds and

medication is practised all over the world and is used for a variety of aquatic plants
and ammals.

Pond culture 1s usually carried out in stagnant waters with periodic water exchange or
water flushing is done through the pond inlets and outlets. Culture may also be
conducted in running waters or irrigation canals where there is an abundant supply of
dissolved oxygen for the fish. In some cases, large ponds may also be used to site
cages and hapas for seed and ongrowing production. Ponds are typically outdoor
facilities, but in some countries ponds may be housed under long domed polythene
tunnels.

To increase production and make better use of water resources, ponds may be managed
to grow aquatic organism along with plants, livestock and poultry (integrated
aquaculture).

Ponds may be stocked with fish or aquatic plants and with vegetables or fruit (fish-
cum-vegetable or fruit), poultry (fish-cum-poultry husbandry) or livestock (fish-cum-
animal husbandry) raised nearby or above the ponds. Items such as total area, number
of fish and animals stocked should be recorded. Ponds may also be managed only for
rearing aquatic organisms. In this case, items such as total area, water depth, species,
number and size of {ish or aquatic plants stocked should be included.

In some countries old open cast mines filled with water (quarries and mining pools)
may also be used for aquaculture.

Rice-cum-fish paddies

In rice producing countries, paddy fields may be used for the culture of rice and
aquatic organisms. Enumerators should be aware that fish are produced in paddy fields
using two methods. Fish may enter paddy fields from the wild during flooding and
these are harvested when the paddies are drained. This, practice, however, is not
considered as aquaculture and as such should not be recorded under aquaculture but
under the capture fisheries section of the agricultural questionnaire. The practice of
stocking rice paddies with seed and rearing them to any marketable size (including
fingerling or juvenile size} 1is aquaculture and 1s termed rice-cum-fish culture and
should be recorded.




}’Immgmph cour.lesy.of Eir\O photo-Tibrary

i3

Left. Rice-fish-azolla culture: paddy with clear
ridge and ditch. Here rice is grown on the
raised ridges and the ditch will be planted
with azolla and stocked with fish.

Right: Rice paddy in which the central area is

deepened to rear fish. This hollowed-
out area could be anywhere in the
pond, in the middle or at the edges.

Plate 3.

Photograph by Matthias Halwan

Photograph courl

of FAD photo-library

Rice-fish paddy in which the peripheral ditch is
deliberately ~ widened and  deepened to
breed/spawn (below) or raise (left) fish. Note the
presence of coconut matting used as a spawning
substrate for carp (below).

Rice paddies showing different ways in which paddies may be used for culturing

aquatic organisms.
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To achieve higher production of fish, the second and more favoured practice is the
deliberate introduction of broodstock or seed into flooded normal and modified paddy
fields for culture purposes. This practice may also include modification of the paddy
field by widening the peripheral drainage channels and providing additional vegetation
as feed for the fish. Enumerators should also be made aware of rotational rice and fish
crop cultivation in paddy fields. In such practices, fish are grown in alternate seasons
or alternatively with the rice crop and therefore enumerators should inquire of the use
of paddy field for aquaculture, even if no aquaculture activity is evident at the time.

Rafts. ropes, stakes

i

The culture of shellfish, notably mussels, and seaweeds is usually conducted in open
waters using rafts, long lines or stakes. Molluscs are also cultured using the broadcast
(dispersal) method. On the other hand, seaweeds are cultured using ropes or lines.
Seaweeds are also cultured in tanks, ponds, and meshed nets. For shellfish, ropes and
stakes are seeded with juvenile shellfish called spat. The stakes are impaled in the
seabed in inter-tidal areas and ropes are suspended in deeper waters from rafis or
buoys.
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Photograph courtesy of FAQ photo-library

Spat are seeded on ropes and suspended from fixed rafts in inter-tidal zones for rearing.
Ropes or bags may also be suspended from floats (right, in picture).

Pliotograph courtesy of FAQ phato-library

Trays and bags containing oysters may also be placed on the seabed. Individual rafts can be

assembled together to form larger platforms housing sheds and watch towers for storage
and surveillance.

Plate 4. Culture of shellfish on ropes, rafts and trays.
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Category 06 (Aquaculture species and nutrition)

This section addresses the composition of species bred or farmed. Such data will
provide information on the diversification of the sector. The proposed items include:

061 Broodstock animals used :

- Species "
- Number of breeders
- Source of broodstock

culture
wild

062  Seed (fry. fingerlings, juveniles)
Source of seed
species
culture
wild

063 Aguatic animals or plant_s cultured for final consumption i
- Species cultured )
number stocked
- Culture system
monoeculture
polyculture
- Area harvested

064 Agquafeeds ’
-whether used (yes/no) '
-natural or formulated feed *
- source
made on holding
external .

065  Fertilisers |
- Whether used (yes/no)

- Whether inorganic, organic manure or other fertilisers applied
- Source - on or off holding

(66 Biocides /medication ’ .
- Whether any biocides /medication applied during the year (yes/no)

The above ongrowing facilities may be used to rear only one species of aquatic
organmism (monoculture), or more commonly, several species may be reared in the
same facility (polyculture). For infernational comparison, FAO recommends that
species cultured should be described and recorded using the FAO classification code in
both the local languageand scientific names. The FAO list of species used for
aquaculture is given in Appendix 3.
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Category 07 (Machinery and equipment)

The culture of aquatic organisms encompasses a series of processes which may
include handling, loading, transporting, feeding, harvesting, processing and packing.
Each of these stages may require different types of equipment and machinery.

To aid the enumerator to identify aquacultural activity on a holding, this category
provides a short description of common types of equipment and machinery that may
be used on the holding conducting aquaculture.

Incubators

Receptacles of various sizes, usually conical in shape, made from fine meshed cotton,
nylon, glass, fibreglass, metal used for hatching and nurturing hatchlings prior to first
feeding. These may be free standing (glass, fibreglass, metal) or suspended (cotton and
nylon), in tanks. Long shallow ( usually 5-30cm deep) troughs and trays made of
fibreglass, asbestos, aluminium, metal, wood are also used to hatch eggs such as
salmonids, catfishes etc.

Nets

Nets can be made of various types of non-rigid material such as nylon, cotton etc.
They are used for handling, concentrating, collecting and harvesting fish. Nets can be
of varying sizes depending on their use. Hand nets for handling fry can be as small as
10 cm x 5 cm and harvesting seine nets could be several metres long. Net frames are
usually constructed from timber or metal and fabric of varying mesh sizes are used to
retain the animals. In the case of seine nets, lead weights are often attached to the
bottom edge of nets and the upper edge is lined with floats to facilitate collection of
fish.

Generators

Equipment which converts physical or chemical energy into.electrical energy and used
for powering pumps etc., especially in cases of electric power failure or n remote
areas.

Pumps

Electrical devices for moving water, usually against gravity.

Tractors

Tractor with two axles and four wheels.

Aerators

Electrical devices used for introducing air into the water. These may be attached to
floating structures on ponds e.g. paddle wheels or low pressure blowers and high

pressure air-compressors linked to individual rearing facilities via pipes and air
dispersants such as air stones and finely perforated hose pipes.




27

Filters and screens

Mechanical devices often using fine rigid or flexible mesh to physically remove
particles from the water prior to reuse or release to waste. These devices may be
operated manually or driven by an electric motor.

Fish transporters

Large waterproof containers or tanks for transporting fish. Fish transporters may be
motorised and for long journeys containers may be equipped with aerators or portable
oxygen cylinders. Boats may also be used for transportation of fish and general
distribution of supplies.

Fish processing equipiment

Mechanical or electrically operated equipment used for gutting, skinning and/or
filleting fish.

Feed mills

Electric devices for mincing, mixing and extruding ingredients for making aquafeeds.

Feed dispensers

Waterproof conical-bottomed containers of varying sizes for the storage and
dispensing of fish feed. Dispensers may be made of fibreglass, metal or timber.

Graders

Screened hand or electrically driven mechanical devices used for separating fish into
different sizes.

-

Water guality monitoring equipment

Devices commonly used for estimating physico-chemical parameters of water, may
include oxygen, pH and conductivity meters. Items could also include non-electrical
devices such as a Secchi disc (a disc, usually in metal, with each quarter painted
alternatively in black and white used for estimating water clarity).
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Category 08 (Buildings and structures)

This category addresses the use of non-residential buildings on the holdings engaged
in aquaculture. The time reference is the day of the enumeration. The proposed items
include:

081 non-residential Buildings
- Number of non-residential buildings are used for aquacultural

activity

- Total area (mz) ’
for rearing fish seed
for storage of aquaculture supplies and products
for keeping machinery and equipment used for aquaculture
as office
for post-harvest processing and/or packaging
for mixed or other purposes
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CHAPTER 4
TABULATIONS

Chapter 6 of the WCA 2000 Programme (pages 48-61) presents a detailed outline of
considerations to be made when planning for the tabulation of census results and can
apply to any census activity. Presented in this Chapter of the Aquaculture
Supplement are suggested tables that might be prepared using the recommended items
for which data should be collected from the holdings. Of course it would be expected
that each country would adapt these suggestions to meet its specific needs. It should
be noted that the tables presented would be duplicated for each level of aggregation,
i.e. Village, Province, Nation, etc.
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APPENDIX 1
Refevant Extracts from the Main WCA 2000 Programme
Appendix la The holding (pages 25-26 of the main programme)

Holding - The holding definition is basically the same as used in previous Programmes. An
agricultural holding is an economic unit of agricultural production under single management
comprising all livestock kept and all land used wholly or partly for agricultural production purposes,
without regard to title, legal form, or size. Smgle managelﬁent may be exercised by an individual or
household, jointly by two or more individuals or households, by a clan or tribe, or by a juridical
person such as a corporation, co-operative or government agency. The holding’s land may consist
of one or more parcels, located in one or more separate areas or in one or more territorial or
administrative divisions, providing the parcels share the same production means utilized by the
holding, such as labour, farm buildings, machinery or dranght amimals. The requirement of sharing
the same production means utilized by the holding is necessary if the various parcels are to be
considered as components of one economic unit. Definition of classes of agricultural activities (UN
1990, pp. 71-72) and explanatory notes are given in Appendix 2 of the main programme.

5.8 FEconomic units engaged solely in the following economic activities are not considered
agricultural holdings are therefore excluded from the census:

- hunting, trapping and game propagation
- forestry and logging

- fishing

- agricultural services

5.9 The following additional points relate to the identification of a holding:

(a) Holding may have no significant land area, e.g. poultry hatcheries or holdings
keeping livestock for which land is not an indispensable input for production.

(b) Holdings may be operated by persons who do not have any rights to agricultural use
of the land except for the products from the trees grown on it (free holdings).

(c) Various economic agricultural production units under the same ownership, or under

the same general management, may be considered separate holdings if they are
operated by different persons. '

(d) There may be more than one holding in a household.
(e) There may be holding operated jointly by two or more individuals.
) If a member of a co-operative, religious organisation, government agency, clan or

tribe is assigned a separate unit for agricultural production that is operated under the
member’s management, and over which the member has general, technical and
economic responsibility, then this unit represents a holding.

(g) There may be holdings operated by holders having other occupation(s) in addition to
being a holder.
(h) Open rangeland (such as land open to conununal grazing) is not normally considered

a holding. A specified area delinited by fencing, or any other form of boundary
demarcation may be an exception 1f its use is supervised. Such land qualifies as a
communal grazing land holding and may be included as a special category.




39

Otherwise common grazing land should not be considered a holding. If a decision is
made to distinguish communal grazing land from open rangeland the criteria used
should be indicated. Data collected for communal grazing land holdings should
mclude only the following items: location and holding area; holder’s legal status
(government, tribe and/or clan, etc.); and if possible, the number of livestock holders
having access to this holding. This information should be tabulated separately from
the tabulations regarding other holdings.

5.10 Holding address - The holding location should be given in detail on the census questionnaire.
If the holding is located in a village or hamlet, the village or hamlet name and administrative area
should be recorded. This is essential for tabulating results by administrative units or agro-
ecological zones. It will also facilitate enumeration control, subsequent verification, follow-up
sample surveys, etc. If the holding comprises two or more parcels, special care is required in
describing the holding location. Generally, the location of the parcel containing the farm buildings
or other farm structures and the main machinery or equipment may be designated as the holding
location. In many cases, the holder’s residence may be suitable as the holding location description,
If resources are available, 1t is becoming most important to geo-reference holdings with use of
Global Positioning Systems (GPS); it is advisable to begin to move in this direction to enable
further uses of census data, mainly through Geographic Information Systems (GIS).

5.11 Holder - The holder 1s a civil or juridical person who makes major decisions regarding -
resource use and exercises management control over the agricultural holding operation. The holder

has technical and economic responsibility for the holding and may undertake all responsibilities

directly, or delegate responsibilities related to day-to-day work management to a hired manager.

See legal status of holder (paragraph 5.16) and hired manager (paragraph 5.22 for further

explanation.)

5.12 Enumerators must be trained to be aware that the holder is not always the legal owner of the
land nor, necessarily, the oldest male in a household. The person making the major decisions
regarding resource use - deciding what and when to plant, what animals to breed, when to cultivate
crops and when to harvest crop or livestock items - may be a junior or female member of the
household. Identifying the holder based on the custom of the area, administrative records, or age
and sex may distort the final results and lead to incorrect analysis, particularly with regard to
holders by sex and age.

5.13 Respondent - The respondent is the person from whom data are collected about the statistical
unit.

Appendix 1b The household (pages 29-30 of the main programme)

5.28 IHousehold - The household concept is one of the basic elements of a national statistics system.
According to the United Nations:

"The concept of household is based on the arrangements made by persons, individually or in
groups, for providing themselves with food or other essentials for living. A household may be
either (a) a one-person houschold, that is, a person who makes provision for his or her own
tood or other essentials for living without combining with any other person to form part of a
multiperson household, or (b) a multiperson household, that is, a group of (wo or more persons
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living together who make common provision for food or other essentials for living. The
persons in the group may pool their incomes and have a common budget to a greater or lesser
extent; they may be related or unrelated persons or a combination of both. Households usually
occupy the whole, part of, or more than one housing unit but they may also be found living in
camps, boarding houses or hotels or as administrative personnel in institutions, or they may be
homeless. Households consisting of extended families that make common provision for food
or of potentially separate households with a common head, resulting from polygamous unions,
or households with vacation or other second homes may occupy more than one housing unit.
Homeless households are defined as those households without a shelter that would fall within
the scope of living quarters."” (UN 1980, p.50) :

Various household types must be explained, particularly the extended household, due to the

possibility of more than one holding per household. The United Nations recommends a household
classification based on the family nucleus. The family refers to "those members of the household who
are related, to a specified degree, through blood, adoption or marriage". (UN 1980, p.72) A household
may contain more than one family. A family nucleus consists of one of the following types (each of
which must consist of persons living in the same household): (a) a marrted couple without children;
(b) a married couple with one or more never-married children; (c) a father with one or more
never-married children; or (d) a mother with one or more never-married children.

5.30

The following household types are identified:
(a) One-person household.
(b) Nuclear household, defined as a household consisting entirely of a single family nucleus.

(c) Extended housechold, defined as a household consisting of either:
(1) asingle family nucleus and other persons related to the nucleus;
(if) two or more family nuclei related to each other;
(iii) two or more family nuclei related to each other, plus other persons related to at least
one of the nuclei; or
(iv) two or more persons related to each other but none of whom comprises a family
nucleus.

(d) Composite household, defined as a household consisting of either:

(i) a single family nucleus plus other persons, some of whom are related to the nucleus
and some of whom are not;

(i) a single family nucleus plus other persons, none of whom is related to the nucleus;

(iif) two or more family nuclei related to each other plus other persons, some of whom are
related to at least one of the nuclei;

(iv) two or more family nuclei related to each other plus other persons, none of whom is
related to any of the nuclei;

(v) two or more family nuclei not related to each other, with or without any other persons;

(vi) two or more persons related to each other but none of whom comprises a family
nucleus, plus other unrelated persons; or,

{vii)non-related persons only. (UN 1980, pp. 73-74)
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531 In rural areas, particularly in developing countries, a one-to-one correspondence between a
household and a holding is quite contmon. Thus households serve to identify holdings. This is the
case particularly in developing countries. The number of households whose members operate separate
holdings, or the number of holdings operated by two or more persons belonging to different
households is few but nevertheless exists. When considering the relationship between a household
and a holding 1t is important to remember that the former is a complex socio-economic unit, while the
latter 1s a simple economic unit. As such, when studying the holding related to a rural household,
whose head is the holder with some household members participating in the work of the holding, it is
recommended to consider:
i
(a) The holding as the economic unit engaged in agticultural production.
{b) Household members participating i the work of the holding as members of the labour
force used by the holding.
(c) Members of the household not participating in the work of the holding as not directly
related to the holding.

5.32 Head of household - The head of household 1s the person (male or female) in the household
acknowledged as head by the other members. The head has primary authority and responsibility for
houschold affairs. However, in cases where such authority and responsibility are not vested in one
person, special rules may be needed to identify the head of household (UN 1980, p.70).

533 Age - Age is the time interval between birth date and census date, expressed in completed
calendar years.

534  Education - Education can be classified as follows:

- illiterate

- lterate with no regular schooling
- elementary school

- secondary school

- high school

- university

- agricultural vocational training

- other vocational training

5.35  Marital status - Marital status can be classified as follows:

- single (never married)
- married

- in consensual union

- in polygamous union
- separated

- divorced

- widowed
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Appendix Ic The census frame (pages 22-23 of thre main prograiinie)

425 A frame provides the means of identification of the population of interest (i.e. agricultural
holdings) and can be either a set of lists or maps identifying the holdings. The frame for an
agricultural census should cover all holdings in the country and is needed whether a complete or
sample enumeration is to be undertaken.

426  An ideal census frame 1s a complete list of all holdings. In such a frame, each holding is
shown without omissions or duplications and does not include any units other than holdings.

427 A register of holdings (farm registers) which is well established in some countries may be
close to an ideal frame. These registers contain regularly updated mformation which takes account of
continuity of holdings over time, as well as their appearance and disappearance. A farm register has a
fixed reference number for each holding and basic information on its characteristics is entered
periodically. The register is particularly useful when combined with an adequate computer storage
information system, thus facilitating data retrieval, tabulation and analysis. If a complete farm
register 1s developed mdependently of an agricultural census, then the second census objective
(providing a frame for specialized sample surveys, as described in paragraph 4.3) can be omitted.
Under such conditions, the census scope can be expanded, and can more rationally become a sample
enumeration. However, the work volume and difficulties in establishing a farm register with basic
information for each holding and its subsequent updating, in particular, is so great that even in
statistically developed countries only a few basic items can be maintained in the register.
Accordingly, while the possibilities of building up computerized farm registers and keeping them
updated should be considered by all countries with the necessary facilities and regulations, the need for
a census will continue.

428  One form of partial farm register may exist in the form of records of state, cooperative and
mstitutional holdings, or list of parties contracting to the state, in countries with centrally planned
economies. Almost inevitably there will be holdings which do not appear on such a register and other
means of completing the frame will be necessary.

429  Most countries do not have a fanm register of any sort and, therefore, need a frame constructed
for the census purpose. One such frame can be obtained from a population census, if it is carried out
prior to the agricultural census, and if relevant questions for identifying holders are included in the
questionnaire. Such a source is useful, even in countries where a farm register is maintained, in order
to update or complement the register, particularly in cases where the register does not include holdings
of holders having other occupation(s). It is important to note, however, that a frame obtained from a
population census may be outdated if the time lag between the population and agricultural censuses is
too long. Countries are strongly recommended to coordinate the programme for these censuses. Such
coordination is, in fact, necessary within the general framework of a national statistical programme for
food and agriculture, where all data collection activities are interrelated not only with respect to scope
but also with respect to operations, including timing, personnel, equipment, etc.

4.30  Other possible frames for an agricultural census include a list of enumeration areas prepared
for the population census, a list of localities (villages), aerial photographs and maps. A population
census enumeration area has clearly identified limits so that, while all national territory is covered,
there 1s no overlapping. In rural areas, one enumeration area may be a village but larger villages are
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sometimes divided into several enumeration areas. In some rural areas the population live well
dispersed on their holdings and great care is needed to ensure that enumeration areas are well defined.

431 Ifacomplete enumeration is carried out, all holdings in each enumeration area or locality have
first to be identified by means of an interview with the local authorities and a visit to each household.
Identifying all holdings is tedious. If the census is to be conducted using sample enumeration a
sample of enumeration areas or localities is selected as the first-stage sampling units within which the
process of identifying the holdings is carried out. For an efficient sampling scheme, prior information
relevant to holdings is needed on each enumeration area or locality. In cases where imformation such
as number of holdings, main types of crops grown and number of hivestock is not available, one may
have to be satisfied with the total population of the enumeration area or locality. The more
information that is available the better the sample designs can be.

432  Maps, satellite imagery and aerial photographs can also be used for construction of a frame,
particularly for sample surveys. In this case, a sample of well-defined areas is chosen for collecting
data. In area sampling, rules are developed to associate data collected on sample areas with holders
operating land in those sample areas. If aerial photographs and maps are not readily available, their
cost should be compared to the cost of other frames when deciding upon the frame to be used, taking
into account that an area sample frame i1s ofien believed to be superior to other frames because 1t
requires less frequent up-dating. Satellite imagery has been used increasingly for construction of
sample census/survey frames and its use is recommended, particularly for improving sampling design,
through better stratification and for improvement of cartography.

Appendix 1d Occupations (page 32 of the main programiie)

5.47  Occupations are classified in the International Standard Classification of Occupations (ISCO-
88), issued by the International Labour Office (IL.O 1990), into the following Major Groups:

1.Legislators, senior officials and managers
2.Professionals

3.Technicians and associate professionals

4.Clerks

5.Service workers and shop and market sales workers
6.Skilled agricultural and fishery workers

7.Craft and related trade workers

8.Plant and machinery operators and assemblers

9. Elementary occupations

10. Armed forces
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APPENDIX 2

Classification proposed for various aguaculture and capture fisheries practices (Modified from CWP 1992)

PRODUCTION FROM

DESIGNATION

AQUACULTURE

CAPTURE FISHERIES

Enhanced

Traditional

Hatcheries

e

Ponds

Tanks

Raceways

Cages

L

Pens

=

Barrages

Integrated vallicoltura production

k

Private, tidal ponds (tambaks)

Stocked lakes, reservoirs and rivers

- with other enhancement (predator control
and/or fertilisation)

- modification with " exploitation rights”

- no other intervention withoutr " exploitation
rights”

Unstocked lakes, reservoirs and rivers

- With enhancement (fertilization and/or
predator control habitat modification), with
" explottation rights "

Rice-fish culture:

- from stocked rice-paddy

- from unstocked rice-paddy

Finfish and other animals harvested from brush parks:

- managed over time and with other
enhancement rights

- harvested on an install and harvest basis

Fish and other animals harvested from:

- fish aggregating devices

Molluscs

- from managed grow-out site (e.g. poles,
ropes, net bags)

- subject to open fisheries

Aquatic plants

- harvest of planted and suspended seaweed

- harvest of natural seaweed beds

Aquatic organisms caught in open waters

Privately owned recreational fisheries

Ranching

Fish and other animals harvested from artificial reefs
“with exploitation rights”
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