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1. DATA NEEDED
1.1 Introduction

1.1.1 Livestock occupies an important place in the agricultural
sector of majority of countries. In many countries mixed farming of
crop production and livestock husbandry continues to be the predominant
practice while in some countries specialized 1livestock farms are
increasing in number. Adequate analysis of livestock husbandry as| an
integral part of overall economic planning, requires various types of
summarized data, which include total numbers of livestock by sex, age
and use, index numbers for livestock production, indicators @ of
input-output relations, imports and exports of 1live animals @ and
livestock products, consumption of livestock products, food and feed
balance sheets, indicators of self sufficiency in livestock products,
economic accounts, prices at various levels, stocks and livestock herd
models.

1.1.2 A few of the relevant indicators are given below:

animals born alive
(a) Offspring rate = ———

breeding female

This is the number of live births per breeding female in a 4iven
reference period.

(b) Age specific number of deaths in a given age class in a given year

death rate
mid-year population in the given age group

This death rate shows the percentage of animals dying (slaughtering
excluded) in a given age class during a year.

indigenous slaughterings + exports of live animals
(c) Offtake rate = Bl CiSm R

beginning stock

This rate is an indication of the turnover of the stock in a
reference period. For example, it is very high for poultry.

meat produced
(d) Meat yield = — =

number slaughtered



This is the average quantity of meat produced per slaughtered
livestock.

milk produed
(e) Milk yield =

nunmber of milked animals

This yield shows the average quantity of milk obtained per animal
milked in a given reference period.

1.1.3 Herd model refers to tile composition of the herd for each
type of livestock. Particularly the change in the herd composition over
a period of time is relevant for evaluating the future feed requirements
and productivity of livestock population. To construct a herd model
birth rate, age, sex and use classification of livestock, and for each
class death rates and slaughter rates need to be known.

1.1.4 Special mention should be made of the Supply Utilization
Accounts (SUA) that provide integrated presentation of data on
production, trade, stocks and use. For each product in a country, SUA
traces its supplies from production, imports and stocks to its
utilization in different forms. Besides being useful for making
commodity projections, SUA is helpful in detecting inconsistencies
between data coming from different sources. It distinguishes primary
commodities from processed commodities. Livestock is one of the primary
commodities. In the case of 1livestock nombers SUA is based on the
following equation:

Number at the beginning of a period + births + imports - exports -
deaths - slaughterings = Number at the end of the period

The number of livestock need to be classified by age and sex, in
order to be able to calculate offspring rate and other wuseful
indicators. SUA covers primary pro’:-s from live animals such as eggs
and milk; and processed products of slaughterings in addition to
livestock numbers. For these primary or processed commodities the
supply and the utilization are:

Supply = Production + imports + from stocks

Utilization = To stocks + expoiis + feed + hatching (eggs) + waste
+ processing + divect food consumption + other

1.2.1 FAO has published a volume in the Statistical Development
Series with the title "Food and Ayricultural Statistics in the Context
of a National Information System". The purpose of the volume is to
provide the countries with the tecomwendations for preparing a long-term
statistical data collection programme on  food and agriculture which
includes various censuses and surveys as well as administrative records
and other sources., 1In order to make concrete recommendations the
document gives a long list of items on which data should be collected.
It also indicates alternative data sources for each item. The items are



grouped into 17 categories, each category being sub-divided into
Divisions, Sections and Subsections, in descending order, before
reaching at the "item". Each item has a code number consisting of six
digits. The first two digits refer to the category, the third digit to |
the division, the fourth digit to the section, the fifth digit to the
subsection and the sixth digit to the item. The 1list of items is meant
to serve as a starting point for discussions in each country where some
additions to and deletions from it would naturally be necessary.

The categories of items are as follows:

01 Identification

02 General characteristics

03 Demographic characteristics
04 Employment

05 Land and water

06 Crops

07-08 Livestock

09 Machinery and equipment

10 Buildings and other structures
11 Ancillary activities

12 Credit, marketing, stocks
13 Prices

14 Post-harvest losses

15 Income and outlay

16-17 Other

The reason for allocating both categories 07 and 08 to livestock is
that the number of items is too many to be covered in one category only.
In the last category (other) the following divisions are included:

- Foreign trade of agricultural inputs and products
- National accounts and budget

- Government land and water development and crop improvement projects
- Government-held stocks of agricultural products

- Domestic manufacturing

- Climatic data

- Community services available al village level

- Technological research

- Quality of irrigation water

- Soil characteristics

- Agricultural extension

- Agricultural education

- Miscellaneous (legal cases, foc:l composition, etc.)

1.2.2 when studying a given sihject matter in the domain of food
and agriculture, various categories need to be consulted in order to
have a complete coverage of all relevant aspects. Each category can
contribute data regarding a particular aspect of a given subject. The
case of livestock is explained here:

1.2.3 ©Some items from Category 01 are needed to identify the
economic unit carrying out livestock husbandry. Category 02 contains
items regarding legal status of the economic unit and its involvement in



other economic activities in additiron to livestock husbandry. Category
04 provides data on labour. Category 05 as on data regarding land and
water which are important inputs for livestock husbandry. Crops grown
for feed are covered in Category 06. Categories 07 and 08 cover aspects
of livestock husbandry that are most directly related to animals. The
following are the divisions within Lhese categories.

071 Management and population (livestock production system, animal

numbers)
072 Ccattle
073 Buffaloes
074 Sheep
075 Goats
076 Pigs

077 Horses and camels

078 cChickens

079 Other poultry (ducks, geese, etc.)

081 oOther domesticated animals (bees, deer, etc.)

Except the division 071, each division is dedicated to a particular
type of livestock. The structures of the divisions on types of
livestock are similar to each other. Therefore after presenting the
division 071, the division 072 is given below as an example for the
divisions on types of livestock.

071 Management and population
0711 Livestock production system
071101 Type of production system

(a) Nomadic or totally pastoral
(b) Semi-nomadic or semi-pastoral
(c) Sedentary pastoral
(d) Ranching

0712-0713  Animal numbers, by type of animal

071201 Cattle

071202 Buffaloes

071203 Sheep

071204 Goats

071205 Pigs

071206 Horses

071207 Asses

071208 Mules and hinnies

071209 Camels

071301 Chickens

071302 Beehives

071303 Deer

071304 Others (e.g. other poultry, rabbits, llamas, elephants,
ostriches, silkworms, fur-bearing animals reared in

captivity, etc.)

1.2.4 The following definitions are proposed for types of
production systems:

(a) Nomadic or totally pastoral: |ivestock kept by households with no
permanent place of residence and do not practise reqular cultivation;



(b) Semi-nomadic or semi-pastoral: livestock kept by households that
establish permanent residence for several years. These househplds
cultivate crops as a supplementary food source, but move herds on
transhumance to assure forage and water;

(c) Sedentary pastoral: livestock keeping and crop cultivation are
carried out by households with permanent residence;

(d) Ranching: livestock kept on ranches.

The items of the division 072 are as follows:

072 Cattle
0721 Herd structure and management
07211 Cattle population, by age, sex and main purpose
072111 Present population

Age classes:

(1) Under 1 year of Aage

(2) 1 year of age anrl under two years
(3) 3 years of age and over

Main purpose classes:

(1) For breeding

(2) For draught

(3) For milk

(4) For meat

072112 Maximum population

072113 Minimum population \
07212 Sales and purchases during year

072121 Number of cattle sold, by age, sex and main purpose
072122 Total value of sales

072123 Number of cattle puichased, by age, sex and main purpose
072124 Total cost of purchases

07213 Births and deaths during year

072131 Number of live births, by sex

072132 Number of natural de~ths, by age, sex and main purpose
07214 Breed

072141 Present population of cattle, by race
07215 Weight

072151 Present population of cattle, by weight class:

(1) Less than 225 kg.
(2) 225 kg. and over

0722 Veterinary services
072201 Number of presently diseased cattle, by type of disease
072202 Number of sick cattir treated durlng year
072203 Number of cattle vnccinated during year, by type of
vaccine
072204 Cost of veterinary services during year
0723 Feed
072301 Quantity consumed, type
072302 Cost of feed
0724 Labour
072401 Unpaid household wemlers’ time
072402 Other workers' time
0725 Other inputs
072501 Other inputs (to be specified)



072502 Cost of other inputs

0726 Production - meat
072601 Number slaughtered by household during year, by age, sex
and purpose
072602 Liveweight of cattle slaughtered by household during year
072603 Number slaughtered at slaughterhouses during year, by
origin (indigenous, foreign)
072604 Liveweight of cattle slaughtered at slaughterhouses
during year
072605 Carcass weight of cattle slaughtered at slaughterhouses
during year
072606 Value of cattle slaughtered at slaughterhouses during
year
0727 Production - milk
07271 Milk products
072711 Quantity of milk produced
072712 Value of milk produced
072713 Quantity of milk used for milk products
07272 Milk products
072721 Quantity of butter produced
072722 Quantity of cheese produced
072723 Quantity of yoghurt jproduced
072724 Quantity of other milk products produced (to be
specified)
072725 Value of milk products produced
0728 Production - other
072801 Number of hides
072802 Other (to be specified)
072803 Value of other cattle products produced

As it can be noted the emphasis in the categories 07-08 is on the
inputs and outputs of livestock hushandry.

1.2.5 Category 10 contains items on agricultural buildings,
including those used for keeping livestock: Area and volume of
buildings, construction materials, tenmure of buildings, sales and
purchases of buildings.

1.2.6 In Category 12 credit, marketing and stocks are covered.
These topics are relevant to both crops cultivation and livestock
husbandry: sources of credit, terms of credit, use of credit, source of
inputs, uses of production, buyers of products, location of sales,
stocks at the beginning and at the end of the year for both inputs and
commodities produced. One of the most important topics is the price
which is covered in Category 13. 'this category itemizes all types of
prices from prices received by faimer to world pricdes for agricultural
commodities as well as prices of rnputs. Category 15 is on the income
and outlay. Services rendered Lo others or services obtained from
others for livestock production are itemized in this category. In the
last category (category 16-17) foreign trade of inputs and products,
manufacturing of livestock products, climatic data, agricultural
accounts, extension services are jtemized.



1.3 Periodicity of data collection

1.3.1 Not all characteristics relevant to animal husbandry and
livestock products change at the same rate. Some characteristics change
slowly while some others change rapidly. Periodicity of data coilection
activities should be so planned that available data should provide an
uptodate picture of the situation at minimal cost. It would not be
justifiable to embark on a monthly survey on buildings wused for
livestock, because this is not a subject which changes from month tg
month. But it is recommendable to follow the world prices of livestock
products on a daily basis; because prices may change rapidly.

1.3.2 In delineating the scope of data collection activities it ig
advisable to devote the items that change approximately at the same rat
to the same data collection activity. This is one of the basic
principles which must be observed in deciding the contents of the
questionnaires of various censuses and surveys.

1.3.3 1In the division 072 that is itemized above, there are three
different populations referring to the total number of cattle: |

072111 Present population
072112 Maximum population
072113 Minimum population

The present population refers to the number of cattle at a giveh
date. Maximum population is the nuber right after the breeding period.
Minimum population would be the number preceding the breeding season.

The difference between these numbers may be quite significant.
There are two factors which cause sharp change in livestock
(particularly sheep) numbers. The first is the muslim festival during
which livestock is sacrificed. It should be noted that the time of this
festival changes every year. Thus, it is not possible to associate this
decrease to any specific season. The second factor is the movement qf
nomads over the national boundries.

P



2. AGRICULTURAL CENSUS
2.1 world Census of Agriculture (WCA) Programmes

2.1.1 since 1930, all countries of the world have been invited to
participate in the decennial world census of agriculture programmes.
The programme was first initiated by the International Institute of
Agriculture (IIA) in 1930. 53 countries and territories participated in
that programme. Although IIA tried to sponsor a similar Programme in
1940, due to second world war, many countries did not conduct any
censuses during that period. MAfter the second world war, the
responsibilities of IIA were taken over by FAO. Thus FAO, starting with
1950 has been sponsoring a world census of agriculture programme every
10 years. The number of countries and territories that participated in
these programmes are 81 in 1950, 100 in 1960, 111 in 1970 and 103 in
1980. At the present time 1990 wWorld Census of Agriculture is underway.

2.1.2 The 1930 Programme was implemented when there was a great
lack of data on agriculture and data sources were not well organized.
Consequently, agricultural census programme was planned with a large
Scope to provide all data needed. Emphasis was put on the production
data. However, at the implementation stage, many countries experienced
difficulties in executing an agricultural census with a large scope.
Since 1950 the emphasis in agricultural census programmes has shifted
from production data to structural variables.

2.1.3 Agricultural censuses are in fact censuses of agricultural
holdings. As such they collect data on livestock kept in agricultural
holdings. If the census of agriculture introduces a minimum size
criteria (based on area and/or nurber of animals) on holdings to be
included by the census, then small holdings and their livestock are not
covered. The exclusion may result in serious undercount of livestock in
an agricultural census, if there ate too many holdings below the minimum
size limit.

2.2 Main items on livestock in wca Programmes

2.2.1 The WCA Programmes have always proposed two sets of items:
the first set, which is called the "main items" refers to the subjects
considered as the most important subjects. The second set of items
covers other desirable topics. The following table shows the main items
on livestock recommended in various WCA Programmes,



Mzin Item 1930 1940 1950 1960 1970 1980 1990
LIVESTOCK
1. Cattle .......cec-e Jeasasassoessnnslsosonsonassopesnssnos sasssEsepes Ta e em e S R P B Tadm. 7} x
(a) Cattle under 2 years
- male ..cccccee A eretat o) ot Sl Lo e + i el s o el siepeTeye s o-o'e Ba Siom o gwiaier —mh K X x
~ female ...ccccce-ee cescesccncscaras S e e e d86 08an0080a0300aaC ceee X X X
(b) Calves under 1 year ........ Belas e SR s RS NAPNSES = x X
(c) Cattle 1 year and 2 YEALS ...ceccenccccescarccces e I e R e i e A R S s e PR e s case B
- male .c.cecccens DB OECBROTD & SRt S Pl oToxeloaes lils's 0 + p 4
- female ..cccccoecvcecenccne NS O AR B0 BI0 0 0D D00 O 560c X
(d) Cattle 2 years m:u o<mn .............  — W S Sy e sl xe o Siad e R T e R o e x
- male ..... Sodno0oBe o ele siais s slEvisaian o oo do Blan 0oC 5000 0C p3 X X X
- female ....ce000e A a1 s Botioa oo olo 6 o & 500000000000060C x X X
- mainly £0r MILK eeveeeeceensnansanessoranassonreseees X >
e OFNOL teceevessossccsscsenasssarssanssstoenes b oo Bag x
(e) Beifers in calf and nosm o T, A8 e e e | L X
(f) Heifers and cows 1 year and over
- for milk .ccececccecccanee G O 500868060888 X
- for reproduction .....ceccecccenrecnecnns L8 o e
— OLRECr veeveeenccessosecoscsocasnesccesancocss X
(g) Bulls for reproduction, 1 year anc OvVer ........ b3
(h) Other cattle 1 year and OVEL ......cceceeveccccs X
gt BEE L TRERE B R T et e oiath e v g e o exdiaiefe gle 15 R tigEy = Rie = om SRR N T I e via® oe AN T G o8 x
(2) BUFfAlOES UNGEL 3 YEATS .eueveeocennnenssssesssoonnassesseoornrecrrsnnrennnats Sonnsnsss Boos x
- male ..ccceeans b o e A S0 K T Tl ors s enepsitislolEhe i85 o = b a0 0 B o OB G 0 0 0 O L x X
— FEMALE ccvesececcssssscccosssscsssvscsscassscsvccces teeeccassssenseneens X X
(b) Buffaloes under 2 Mmmnm
— MAle ...cccesascccccccanrrrsocsane tececcccecccsssenressssoseoans X
m fEMAle ..eceeccccvssssossasrsonsssaccoooose S AR i) atsyererals p 4
(c) Buffaloes 2 years and over
— male ...cceececns R Y B s B0l o b % 0 06 0BG 0.0 0 O R 4
- female .....cccceeaen teseseecnassacscssases Lo e S8 e e BEEE
(d) Buffaloes 3 years mba OVEL eeececsssocccnonse B e B e - e B0 i s sap e eaae x
- MAle ...ccecccecsraccensoane S S0 0 0 0 OBIC S O teosseseessssesesseesoccne B LeR X
— feMAle ...ccccccccssssoccccssorsaarsaconoanons N - S pmealle o SRS ot m . ¢ x



MAIN ITEMS RELATED TO LIVESTOCK AND LIVESTOCK PRODUCTION IN CENSUS PROGRAMMES

Main Item

1930 1940

1950

1960 1970

1980

1990

wm

L

(e) Heifers in calf and cows ........
(£) Buffaloes 3 years and over,
primarily for draught work ...
SOl S 5 800 ST 556 bkt o aad Sdlb 860 58
— Lambs under 1 year ..............
— Sheep 1 year and over ...........
= I (SRR S NS G o s e IR s R
= SRS I e A
(CORIES = o Bt e s e s e SIS
- Goats under l year ........cco0..
— Goats 1 year and over ...........

IDTHEIS e oG o T R N e i =~

(I OiRa ks o A S S T A B0 o & o b o -
(b) € months and over .......cccovese
- sows and gilts for breeding ..

e T S R g s

S s R e e S e o

e O S B TR Pole RN T s¥h e e RE ek et b e e Potette <o

IO HEE ™0 5 5 5 0L0.0. 00O o RO GO I o5 575 5
(a) Under 3 yEArS ...ceeeencncncsnnas
— Under 1l year .....ccvvcecene-s

1 year and under 3 years .....
years and OVEL ...cceeeseccaass
- uncastrated male .............

- other ...ceviiiiernniiinnens
Castrated male .........c00...

Female .....coceecveencensnnne

DAL Copt e R ) RPN ¢
— Under 2 YEArS .ccocsececcccssoscns
— 2 and mOre years ......oecceceves

w |

(b)

R R N N R I SO A )
e s ® m o w e TR BRI Y A
o % & m w ans CRC I R A )

® s w e w e CRC R R I
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X

X
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MAIN ITEMS RELATED TO LIVESTOCK AND LIVESTCCK PRODUCTION IN CENSUS PROGRAMMES

Main Item 1930 1940 1950 1960 1970 1980 1590

8. PN (R S . e e SO TR L 3 P I o e o3 X % X X 2 X
-9 wocwnﬂ% e e ol a e e Ho ole (=) = oxe o oeva dalanntine et ol e el = (T oTote) o) o ~HeZaraimIniare =t Elalare e are s R e e allm A B A ST AT e
Hens, cocks, pullets and chicks ......covvuenens

— Ducks and ducklings ...ieciieiiniinnanennacannan

- Geese and goslings ......ccciveeennnn. A O

— Turkeys and poults ...ccvceeinceccracececoroncas
SN (210 | TN S b ek o it s, | AR O S

106. Beehives and CoOloNies ..eveeeiieecenereoeeneconcens

e
M
»

LIVEST(:CF PRODUCTION

1. Dairy Products
(a) Milk

e Ao Lelo = Rk e [ S W T e

— from other animals .......cccevvienvnnnnennnn
(B)S Bu=rele T, & o aiviite its JoB00A 5. Lah D g oy RAIERERE BN [
(Ic))), Ehetsen e aeml. seminl oL L L S T e T
Eqg Droduetlon 5 timtion .tk o 0l b § 03 ek st et & wimie s
Number of sheep shorn .....cvviiiiineiniininnennnann.
Quantity of wool obtained .........ccevivinenennennnn
Quantity of mohair obtained ............c.ceiiteunnn.
HOReY PEoduCadi L N e e TN o ol Sl tie o e e
Quantity of silkworm eggs prepared for incubation ..
Quantity of fresh cocoons produced .................

0 ~J OV U L N

M4 MM MMM MM
LU R R

™




MAIN ITEMS RELATED TO LIVESTOCK AND LIVESTOCK PRODUCTION IN CENSUS PROGRAMMES

Main Item

1930

1940

1950

1960 1870

1980

1950

PONER

Indicztion of the power used
- mechanical power .........
- animal pcver L............
-~ human powsT ....cocecean.s

MACHINERY

Threshing equipment
- Hand operated ............
- Animal operated ..........
- Engine operated ..........
Milking machinery and eguipment
- Milking machines .........

e 00w

R A

CRC A I R

L

R I N

“r
4

e

~r
P

£

L I

X .4

LRI A R O T T S

» oMo

Yy



2.2.2 It can be noted that in the 1930 and 1940 WCAs attention was
focused not only on the number and characteristics of livestock, but
also on livestock production.  Regarding livestock numbers sex and age
distributions were taken into account. For cattle, pigs and horses data
on purpose were also collected. The livestock products cuvered,
included milk, butter, cheese, egg, wool, mohair, honey, silkworm eggs

and fresh cocoons. It is also noted that 1930 and 1940 programmes did
not include buffaloes among the main items. Starting with 1950, the
list of main items excluded all livestock production, buffaloes were
introduced as a main item, sex and use distributions of horses were left
outside of main items. Sex and age distributions of cattle land
buffaloes were main items in 1950, 1960 and 1970 WCA Programmes. | In
1980 WCA only age distribution was vetained as the main item in addition
to total numbers. In 1990 WCA only total numbers are considered as main

items. Sex, age, use distributions are all left outside of main item
list.

2.2.3 The trend of diminishing numbers of main items regarding
livestock in WCA Programmes has always been justified with the need to
carry out separate censuses or surveys on livestock. It is emphasized
that a census of agriculture shcnld concentrate on slowly changing
aspects of agriculture rather than covering detailed topics which may
change in short periods of time.

2.3 Country practices in 1980 WCA

2.3.1 1In the Programme for the 1980 WCA, FRO received the reéults
of national agricultural censuses from 78 countries. All of thesg 78
countries included some items on livestock in their agricultural census.
The following table shows the nuwhers of countries by region and by
section of 1980 Programme on which they asked questions in their census.

Number of countries by region and by section
of 1980 Programme in which they participated

Region
Section —
. Asia Latin An.
ffrica Euroye Near Horth Total
and the and the
- 3 East | AmWer.
Pacific Carihbean
Holding 14 16 21 17 8 2 78
Holder 14 16 29 17 8 2 77
Pop. and
Enpl. 14 15 20 16 g 2 73
Land use 5 15 9 17 8 2 &7
Craps 13 16 2@ 17 8 2 76
Livestock 14 16 21 17 8 2 7
Machinery 12 14 19 19 ] 2 78
Selected
Practices 9 12 19 15 8 2 96

- YA -



2.3.2 The types of livestock and the number of characteristics of
livestock that are covered in the census vary from country to country,

The following tables show the data collected on livestock by each
country.



Data collected by countries on certain types
of livestock: cattle and buffaloes

Region and Country

Livestock

Cattle

* Buifaloes

AFRICA

Botswana

Total

fime

Cape Verde

Central Afr, Rep.

Congo

Ethiopia

v

Henua

Madagascar

Malawi

Mauritania

Niger

Reunion

Rwanda

Sierra Leone

Togo

sellselsex|oelx ><i>c seisc|se]|x|x

ASTA AMD THE PACIFIC

American Samoa

fiustralia

Bangladesh

FiJi

Guan

India

Japan

»rjx

Korea, Republic of

Hepal

New Zealand

2] <

Northern Hariana [s5.

e

Pakistan

Philippines

<

Sri Lanka

<

Thailand

~<

Tonga

>

Purpose Iotél

g

wall

>:[ > |ac|>:|:c| l?ﬂlfﬁ i>:| i
L]

-ﬁge

< T I=l L=l ] 0]

=[] |

Gex

Purpose

¥




Data collected by countries on certain types
of livestock: cattle and buffaloes

Region and Country

Livestock

Cattle

Buffaloes

EUROPE

Austria

Total

Belgiun

Czechoslovakia

Dennark

Finland

France

Germany, Fed. Rep.

Hungary

Ireland

Italy

Luxenboury

Mal ta

Ne therlands

Norway

Poland

Portugal

selsc x| lx|XX|X{XIX|X|X|X|X|X

Spain

Sweden

Switzerland

United Kingdon

wilix|>x

Yugoslavia

=

fintigua and Barbuda

Bahamas

Belize

Brazil

French Guiana

Grenada

Guadeloupe

Guatemala

Janaica

g
lm
X

|
i

=]

X

5

b
i

{
1

{
|
1
|

BN
e |

Purpase |Total

Age |Sex

Purpose




pata collected by countries on certain types
of livestock: cattle and buffaloes

Region and Country

Livestock

Cattle

| Buffaloes

Total |Age (Sex

LATIN AMERICR AND
#

E CARIBBEAN (oant.)

Martinique

|
|

Panana

" Paraguay

Puerto Rico

Surinawe

Ivinidad and Tohago

Uruguay °

R

Virgin Islands (US)

wix|x|x|>x{xX]x|>x

ol
R e el el

NEAR EAST

Bahrain

Cuprus

|

Ispael

| =

Jordan

Oman

Saudi Arabhia, R, of

i:ci;<i><l 1><|><

Turkey

| >

Yemen Arah Repruhlic

wixlixix|x]|x|>X|X

e

EENEE

NORTH AMERICA

Canada

b4

United States

I
|
|

|
|

GV e

Purpose [Total

[REEEENE

[

i

Age

Sex

FERCERE

Purpose




Data collected by countries on certain types
of livestock: sheep, yoats, pigs, horses, mules,
asses, camels, bees and rabbits

Livestock
Sheep Goats Pigs Horses E 2 ICaHels
Region 1 s Bee |R
and g 3 ar T T g :'l' H g
0 0 o 0 0 i b
Country t RISt (A IS It [A (S It | A £ 18 v 1
2 algje Jalgle Ja|lgle |a | & 2 |g |e t
1 |2 [x |1 fe Ix J1 |e |x |1 | & 1 [e |s s
AFRICA o '
.Batswana ¥ IX [N IX IX (X b4 m——g e
Cape Uerde -_“_:-T‘__—_Hi_—_—_m_ - o
"~ Central Afr. Rep. vl w2ttt e 3 X
. Congo 30 T U R e R -l
Ethiopia o I
Kenya x—x_'"i_f—x-ﬁ____—_T { S TR §
Madagascar x || U Ik Ixxix ___E_:_____}_E_
"~ Halawl o R R Tl R o
Maurd tania 70 W O e x| e
Niger o I I o
Reunion x__ﬁf_—":'__i“""—x—-___Lg__
Rwanda i_x_x_i_i_x_x_fﬁ__—:________
Sierra Leone _ Ll ___________!__
Toga el LT e X X
AASIA AND THE PACIFIC
fAMerican Sawnoa’ X x___ e o
Rustralia A AEEIRED N el
Bangladesh T'—"—;(——_“_—__-__“—_______
Fiji T I
Guan _'_"_x__'_x__“?:“'_—::_____
India_ 0 O T N T A e
Japan ___x___k___x_m_:_—_:_.____
Korea, Rep. of X——““X—mh;—;(-_x__u________i&_
Nepal ?F?FE—;‘;;*__X——_____
New Zealand XU Il X R o e X
Northern Mariana Is. h__sf_lm;cqm—_—xﬂ_ ST
Pakistan gl Tl el e
Philippines BEEAER R AR 52 ik, X
Sri Lanka EHK__X_X——}’*;_“__“___—:__
Thailand AP EE IR R s T
Tonga _—H_;(—"——__——;--X_—-—_"

&

29

I L I



Data collected by countries on certain types
of livestock: sheep, gnats, pigs, horses, miles,
asses, camels, bees and rabbits

Livestock
Sheep Goats Pigs. Horses] B | & JCanels
Region = uls
and : g - E
T I T T s | s |7 H b
Country 0 0 ) 0 o i b
tlote fileieflle e i) LR
1 le Ix |1 le |x |1 |e 1 [ 1 |l |5 5
EUROPE : B
Austria X b O IX X (S I SR (T O
Belgiun Q___iw_”_?_ﬁ_ﬁﬁ_f_:x:____x__g_
Czechoslovakia X— x| T 1l I X = ! e
Denmark ';CH__—E_-_Q*_'—._X_ X i R TORRR,
Finland x_xﬂ__“—v_?x_?“—_w:_ ; il
France , X_x—g-ﬁ(_h— 'x_ﬁx_iﬁ_:x:____ L L
Gerﬂang,Fed.Rep.of;Q—!_—Eu—S’.ﬂS{_-_-}?X_"_-___H_X___
Hungary ;(.4.___._.’_(___ —_"—_:ﬂ__ X Al
Ireland 'fx_x_?_—i__x_x__w—x-——m______
Italy AR i
Luxenhourg ¥ x| x| ?h"x_ﬁ__x_ﬂ___________g_'
Malta el T e I O O O O L O O L5
Netherlands O O I A
Norway K_K__X_WE_ ‘.{_L_E{._L__.___.__Li
Poland XXX L b X ______________
Portugal % v Ix I Ix sl x| I x L_____X_I_IF_
spain A R R C N i A B L
Sweden k‘_?—m—”yg“—?—_ _*_#_ﬂ;ﬂ
Swi tzerland 3R AR v x| ___i_-k_
United Ringdon Y_;_'V___h_ ‘-—‘-'_:t__“_—::i_______
Yugoslavia vy T |y —f:;i _________Y:___:__
HERBIEBASH
Antigua and Barbhuda [¥ b X =
Bahanas TR EAE —‘T-_'_-_*_—-___'__H_—
Belize s VR R bR kb
Brazil emt e vl v e e e e v i O AL D I
French Guiana ;—_?F W _df—#-—x—:ﬁ__Tx_
Grenada St G ¥ 0 I e I % W] e _._.* -
Guadeloupe _—x_' W ;‘:‘ ;‘ T e T —Y =3 _"_T;(h
Guatemala K_‘T—Q_ _*5-1. ;;y -—»-x—“__'Ti—
Janaica ){—_-_X——___"#;(_ —__:"Hﬂ—:h-—h_kmx_




pata collected by comntries on certain types
of livestock: sheep, goats, pigs, horses, mules,
asses, camels, bees and rabbits

Livestock

Sheep Goats Pigs Horses

Canels
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mmwinD
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Martinique
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ix

g i
Fadlad

Surinane
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_ Virgin Islands (US)
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|

i el Pl i,
Ixixixlxlxi
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_ |
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EEENEEAS

|
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1
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|
I
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NEAR EAST

Bahrain
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|

ix
x
lx

Cuprus
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| ¢

" Israel
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|| Jordan
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Turkey
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Data collected by
of livestock: poultry,
llamas, alpacas and

countries on certain types
turkeys, other birds,
fur-bearing animals

-

TobjLaafjFbhba
y Poul try uftijinl juen
Region y f(hr ladp r ai
and )e< :csl : g rl\:
y s a nl
Country s [ gs
Total |Rye|Use
AFRICA
Botswana b X
Cape Uerde I
Central Afr. Rep. i o I 5 B
Congo s RS
Ethiopia x| X B
Kenya X Wi :' .
Hadagascar b il _}(_ X
Malawi b i P =oly X
Mauri tania ol I .
Niger x | | X
Reunion R il —X_ R X
Rwanda ot YL e
Sierra Leone " ;<_ e —X_ : X o84
Togo X . e X
#SIA AND THE PACIFIC
finerican Sawnoa X pEamif cars
Australia T ETE
Pangladesh B i T
Fidi w1 %} EX
Guan T EN S0, W
india R ¥
Japan bt ? 'T oy
Yorea, Rep. of b, T T H;.'_ ¥
Hepal ot 1=
Mew Zealand v | | x{xix
Northern Mariana Is. b4 T ——
Pakictan ¥ : Z __" X
Philippines b8 ¥R XY N
Sri Lanka " T _X— -:'—' !
Thailand b g —;’— R
Tonga X | x _—_l—-\ % \ l
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pata collected Ly cc

of livestock: poultry,
1lamas, alpacas and fur-bearing animals

wntries on certain types

turkeys, other birds,

T fLaajFba
Poul try attiflnl juen
Region rihrjadp |ral
and lé ‘i’»g : % ri‘ ';
——1 y 5 2 nl
Counftry s s g s
Total lfhge|lise
EUROPE
fiustria X e b4
Belgiun X x| xfx|x
Czechoslovakia ¥ _.—_- T _K" "
Denmark EEEEIRE
Finland X T i il
France b3 Ty Jy S ) X
Gernany, Fed. Repy. uf_ X T T —T -_}:_: o
Hungary X —)(_ 7- e
Ireland x| x| ]|
Ttalu X LT 50 %
Luxenhoury X i T _VH -34_ X
Halta s Il RS R
Netherlands X | X|xIXI¥ i
Moruay X ‘_—‘_'__‘_X_: E X -_X
Poland ¥ | X o
Portugal ¥ l_i‘ -;— X ‘(_ ol sl
Spain i T T T R -
Sweden b8 _\_“X" -.\_- |
t Switzerlahd_h_‘_—_- __x_ | \_'-ﬂ_ -E- Wl —E: I
Il United Ri-n—f;d_(;l:____m I l: *11_-‘: :‘_': -E__ | s
I Yugnslavia AN O N e R
1
LATIN AMERICA AND 1
THE CARIBBEAN
_ Antigua apd Barhuda \
< m ome ik i P s 0 miam
“Belize TR b
 Brazil = e ol Fen e T i
French Guiana H‘.;!_ i _\' SR
s Gl = e \ B EE RS
Guad&laure Tl '_):'___ = _'—)T i ;__ e
Guatemala ] 1 x \—;‘\_T =y ¥ == YRR
T Janaiea Ml ERIRIFE e




Data collected by countries on certain types
of livestock: poultry, turkeys, other.blrds,
llamas, alpacas &' fur-bearing animals

; Poul try
Region
and
Count

es Total [Nge
LATIN AMERICA AND i
THE CARIBBEAN (cont.)
Hartinique X
Panana X X
Paraguay 4
Puerto Rico b4 b4
Suriname 4
Irinidad and Tobago X
Uruguay N
Virgin Islands (US) X b4
NEAR EAST
Bahrain " b 4
Cyprus ¥ ¥
Israel ¥ X
Jordan b 4 X
Onan ¥
Saudi Arabia, XK. of X i
Turkey '
Yeuen Arab Repuhb!ic
NORTH AMERICH
Canada /4
United States ¥ X

¢EA

3 il [aliafis

ERESE G

TIObBJLaalFbha
uti finl juen
rfhrilady frai
k jedin a rA
e Ir s Ja c 1?
Y 5 a n
s 5 g &
X
X
: SHl S
,._}(—...._
x|
b4
__.._x___.
X
XL X
X
X ¥
= Wy |
ol i 4 X
Ly ¥ X




2.3.3 The following table suwmmarizes the country level data
presented in the previous table, It is noted that in the Near East
Region the purpose of cattle, age of horses, age of camels, number of
buffaloes, mules, and rabbits were not asked in many countries.
However, sex and age data on sheep and goats are collected mainly by the
countries in the Near East. Some countries in Europe and Asia and the
Pacific have also included these items in their census. In general,
more attention is paid to report the number of breeding female stock in
many countries of the world. For example in Spain, the following data
are collected on sheep and goats:

— Number of mothers
— Number of young females (that will replace mothers)
- Others.

2.3.4 Regarding horses, mules and donkeys some countries (e.g.,
Japan, Turkey) did not collect any data. A few countries (American
Samoa, Israel, Northern Mariana Islands, Uruguay) collected data on
total numbers of these three species taken together. Another group of
countries put mules and asses in the same group: Botswana, Belgium,
France, Ireland, Italy, Reunion, Switzerland, French Guiana, Guadeloupe,
Guatemala, Jamaica, Martinique, Panama, Puerto Rico, Virgin Islands
(US), United States. 1In Nepal horses and mules were put in the same
class. The majority of countries did not collect age data on horses.
In some countries different characteristics of horses were used to
classify them. The items on horses in some of these countries are given
below:

United Kingdom (a) Agricultural horses of all types and ages
(b) All other horses and ponies
~ used for breeding
— others

Puerto Rico: (a) Race and show horses
(b) Other horses

Switzerland: (a) Horses used for agricultural work
(b) Horses used for non-agricultural work
(c) Horsex not yet used

In some countries the age of horses and their use were used to
classify them. For example, in Belgjium the following items are included
in the census:

(a) Agricultural horses
- les= than 3 years of age
- 3 years old or older

(b) Other horses
- less than 3 years of age
- 3 years old or older

2.3.5 Camels are seen to be toncentrated in some countries of the
Near East, Asia and the Pacific, and Africa. Countries in general seem



to be satisfied with data on the total nuwber of camels. However, in
some countries detailed data on camels are collected. For example:

India: (a) Numbe:r of camels less than 4 years old
— male
- female

(1) Numbe: of camels 4 years old or older
- male
- femnle

Pakistan: (a) Number of camels less than 3 years old
(b) Number of camels 3 years old or older
— male
- female

2.3.6 Data on bees are collected mainly in Europe, the Near East,
and the Latin America and the Caribhean regions. In Jordan beehives are
separated into two classes: local and modern. In Paraguay data  on
quantity of honey and wax producerl are collected in addition to the
number of beehives. However, Fanama has collected data on honey
produced but not data on the number of beehives.

2.3.7 Data on rabbits concern their total number. In Italy
rabbits are separated into two cateaories: mothers and other rabbits.

2.3.8 All countries except Cape Verde, Rwanda, Antigua and
Barbuda, Grenada, Turkey, and Yemen Arab Republic collected data on the
number of poultry. Data on the use of poultry are also quite commonly
collected except in Africa. But dab on age are restricted mainly to
Europe, the Near East, and the Asia and the Pacific regions. Two
examples of countries that collecte: delailed data on poultry are given
below:

Jordan: Number of herds raised per year
- broile;
- layer
Normal capacity of birds per each herd
-~ broiler
- layer
Number oi L.rds less than 6 months of age
- broile:
- layer
Number of birds 6 months old or older
~ broiler
~ layet

Puerto Rico: Number of layers less than 1 year of age
Number of layers 1 year old or older
Number of sltarted pullets (raised for | sale
only)
Number of fighting cocks
Number of other roosters



2.3.9 In the majority of countries other birds are "specified"
during enumeration. For the case of turkeys, in the European and the
North American countries a separate place is identified in the
questionnaire of the census. Similar practices are adopted for birds
that are common in some other countries, for example, ducks in Paraguay
and Trinidad and Tobago.

2.3.10 The fur-bearing animals are included in the questionnaires
of a few countries: France, Italy, Norway, Canada, and the United
States. Among the fur-bearing animals that are covered are foxes, minks
and chinchillas.

2.3.11 Among other 1livestock, silkworms are covered in several
countries: Brazil, Republic of Korea and Thailand. Some animals are
covered by only a few countries. New Zealand collected the following
data on deer: .

Number of red deer - male —~ less than 1 year of age
- 1 year old or older
- female -- less than 1 year of age

- | year old or older

Number of red/wapiti cross deer
- male - less than 1 year of age
- 1 year old or older
- female - less than 1 year of age
- 1 year old or older

Number of wapiti deer

- male - less than 1 year of age
1 year old or older
- female -- ‘ess than 1 year of age

1 year cld or older

Number of fallow deer

- male - less than 1 year of age
- 1 year old or older
- female - less than 1 year of age

1 year old or older

Number of other deer

- male -- Jess than 1 year of age
1 year old or older
- female - less than 1 year of age

1 year old or older

In India, Norway and Malawi data are collected on the number of
dogs. 1India classified dogs into two groups: domestic dogs and other
dogs. '



Number of countries Ly region and by livestock
characteristics on which they collected

data: cattle and buffaloes

Livestock
Region Cattle Buffaloes
Total| Age| Sex Purpose Total fige Sex | Purpose

ffrica 14 3 8 1 - = = -
fisia and the Pac. 16 12 | 12 12 9 [ (4 5
Europe 20 19 | 20 13 1 1 1 -
Latin finerica and

the Caribhean 16 9 | 14 ) 3 1 2 =
Near East 8 K 7 2 1 1 1 "
North America 2 1 2 2 = = 2 =




Number of countries by region and by livestock
characteristics on which they collected data:
sheep, goats, pigs, horses, mules, asses,

camels, bees and rabbits.

Livestock

Bee] R
y a
Region Sheep Goats Pigs Horses | M g Canels hlb

1
? s Y ?
e e 3 t
Tot. (Age|SexiTot. |Aae |Sex|Tot. |fige |Sex|Tot.|Age] & s |Tot.| Age] s s
Africa (1| 13 | 4 | 3 )14 | 4| 3 {1 R A ) 11116 3 i 33

fisia and the Pac.(2) 9
Europe ()| 21

Latin Anerica and
the Caribhean (| 14

Near East (&) 8

North America (6) 2

S| 41415 |6 | 4|13 ]|6|4a]68 3 2|2 2 2]11y3

16 |42 f15 |6 [ 6 | 19 | 9 (12 19 (6 |2 |2 - - f18 | 9

4 | 313 | 2|1 ]ie e |SjiL]2]4¢4 5 - fi1 3 ?

(1) Excluded from
asses.

(2) Excluded from
and asses and

(3) Excluded from
asses.

(4) Excluded from
asses and one

(5) Excluded from
and asses.

(6) Excluded from
asses.

the table are 2 countries that combined mules and

the table are 2 countries that combined horses, mules
one country thal combined horses and mules.
the table are 5 countries that combined mules and

the table are 8 countries that combined mules and
country that combined horses, mules and asses.
the table is one country that combined horses, mules

the table is onc country that combined mules and



Number of countries by region and by livestock
characteristics on which they collected data:
poultry, turkeys, other birds, llamas,
alpacas and fur-bearing animals.

1
Livestock
Region Poul tru Other Llanas Fur
Turkeys hirds and hearing

Total| Age| Use alpacas aninals

Africa 12 1 2 2 9 = -

Asia and the Pac,(}) 16 8 il 5] 12 « =

Europe 24 17 1? 12 16 - 3

Latin ARuerica and

the Caribhean (2) 15 ) 14 4 12 - -

Near East 6 4 3 3 4 = =

North RMerica 2 2 2 2 2 - 2

(1) Excluded from the table are 3 countries that combined turkeys and
other birds.

(2) Excluded from the table are 2 countries that combined turkeys and
other birds.

2.3.12 Regarding the age of certain types of livestock countries
adopt different age classes. The following two tables indicate the age

ciasses preferred by countries in different regions for cattle and
sheep.



Number of countries by region and by age
classes adcpted for cattle ‘

fige classes of cattle
Region Ho age Two agodclasses Three or more classes
class
o 15 | 2_-;«‘ ~3,43 | -1,1-2,24| -1,1-3,3+4| Other

Africa 9 2 “— Wi = 1 2 -
fAsia and the Pac. 4 2 | 2 3 2 3 =
Europe 4 w 6 - 16 = 3
Latin Anerica and

the Caribkbean 7 q - - 3 = —
Mear East 1 1 4 -if‘_ 2 e = -
North America 1 1 - = il - - =
Total 24 16 ] 6 3 28 3 3

0o




Number of countries by region and by age
classed adopted for sheep

fge classes of sheep
Region —
Ho age - 6 months, - 8 Wonths, -1, 1+ Other
class 6 months+ 8 months+
fifrica g8 1 2 1
Asia and the Pac. 8 i - 8 -
Europe 7 1 - 12 ]
Latin America and
the Caribbean 12 - 3 -
Near East - 1 - 9 -
North AMerica - . - 1 1
Total 35 ‘ 2 1 30 3




3 OTHER SOURCES OF DATA

3.1 Livestock census

3.1.1 This is a census which should cover all livestock husbandry
activities in a country. As such it should have "livestock holding" as
a statistical unit. For livestock census purposes a livestock holding
can be defined as follows: A livestock helding is an economic unit of
livestock production under single management comprising all livestock
kept without regard to title, legal form or number of livestock. Since
this definition considers even keeping a few chicken only by a household
as a livestock holding, a livestock census based on a complete
enumeration wusing this definition would put undue strain on the
resources dedicated to data colleckion. Therefore countries introduce
minimum size limits (number of livestock) for livestock holdings to be
included in the livestock census, or alternatively they may prefer to
utilize sample enumeration instead of complcte enumeration of livestock
holdings.

3.1.2 The most important statistics expected from a livestock
census are the numbers of animals hy type, sex, age and purpose. Other
characteristics of relevance are race of animals, milk animals
subdivided into animals in milk anl diy animals, nunber of eggs put in
incubators, chicks hatched separately for laying hens and for broilers,
facilities such as fencing and buildings watering and grazing grounds,
machinery and equipment for tivestock  husbandry. Data on
characteristics of the holder such as legal status, age and sex are also
important.

3.1.3 Frequency of livestock census and its scope are closely
related. 1If a livestock census is taken annually ovr twice a year, items
regarding the characteristics of the holder, buildings and other
facilities, machinery should be included in the questionnaire with
intervals of several years.

3.1.4 If a livestock census ic faken once a year it is appropriate
to take it more or less at the same period of the year to establish
meaningful time series of livestork mmbers. Because livestock numbers
undergo large variations during the year. If it is possible to conduct
2 livestock censuses in a year, it will be advisable to have one of them
during the period when the numbers of livestock are near their minimum
and the other during the period when the mubers are near their maximum.
But conditions in the country which affect the field work may force to
adopt other periods for the livesicck censuses.

3.2 Sample surveys on specific subjocts

3.2.1 As mentioned above live:tock census should provide data only
on basic structural aspects of livestock husbandry in a country.
Consequently many topics of inlerest regarding livestock are left
outside of livestock census. These topics are best covered by specific
sample surveys.

3.2.2 Specific sample surveys are needed for data such as: live
weight; carcass weight; edible offals; milk equivalents of butter,



cheese, yogurt; clean wool equivalent of greasy wool; prices of
livestock and livestock products; livestock feed; births and deaths of
animals.

3.2.3 The types of surveys on specific subjects regarding
livestock and livestock products are numerous. Below are listed the
surveys undertaken in Canada, as an example:

(1) Annual survey of honey producers: 1In October all beekepers are
asked to report their production by mail.

(2) Special pig survey: Bbout 40 0u0 farmers twice a year are covered
to collect data on changes in numbers of pigs.

(3) Sheep and wool survey: In July each year all farmers who have sheep
on their farm according to the latest census of agriculture are asked to
report number of sheep, births, deaths, number shorn, amount of wooq
produced, quantity sold.

(4) Annual turkey survey: Each year at the end of December all farmers
who have turkey on their farm according to the 1latest agricultural
census are asked to report the mwmber of turkeys, numbers purchased,
sold, died, own consumed.

(5) Poultry and egg survey: Estimates of layer numbers are obtained by
adding estimates for registeied and non-registered flocks.
Non-registered flock estimates are kased on this survey while registered
flock estimates are based on data from the Canadian Egg Marketing Agency
plus layers in hatchery supply flocks. Estimates of rates of lay, price
etc. are obtained through this monthly sample mail survey of poultry and
egg producers.

(6) Annual fur farm census: This is a census taken at the end of each
year of all mink and fox farmers. Data on the number of animals at the
beginning and end of the year, ‘i numbers bought, sold, born, lost
during the year are collected.

(7) Quarterly slaughter survey: This is a mail survey of all slaughter
plants not federal government inspection., Data are collected on number
and type of livestock slaughtered. The same data for the slaughter
houses under federal government ipspection are obtained from reports
submitted to Agriculture Canada.

(8) Fluid milk and cream survey: 7 wonthly mail survey is conducted
covering all dairies handling £luid milk and cream for direct human
consumption. Data collected include snles by type of product and sales
outlet. |

(9) Survey of ice cream and related products: It is a monthly suryey
designed to collect information on rhe inputs, production and sales of
these products.

(10) Survey of manufacturers of concentrated milk: This 1is a monthly
mail survey collecting data on amounts of milk and cream purchased for
concentration purpose and guantities of concentrated milk produced.



(11) survey of manufacturers of putter and cheese: It is a montbly
survey to collect data on quantities of produce and prices paid for milk
and cream used in production.

(12) Survey of skim milk powder sales: This is a monthly mail survey of
processors of skim milk powder to collect data on prices of milk powder
sold.

(13) Survey of factory cheese other than cheddar: This is a monthly
mail survey of producers of cheese other than cheddar. Data collected
include monthly production and quantity in stock kept by the producers.

(14) Survey of cottage cheese production: This is a quarterly mail
survey of producers of cottage cheese to collect data on production.

(15) Survey of yogurt production: this is another quarterly mail survey
to collect data on yogurt production.

(16) Survey of inventories of frczen poultry products: This is a
monthly mail survey of cold storages and poultry processors to collect
data on storage stocks of frozen eqys and poultry meat.

(17) Survey of inventories of frozen meat products: This is a monthly
mail survey of meat packers and cold-storage firms to determine the
quantities of various types of frozen meat in cold storage.

(18) Survey of dairy correspondents: This is a monthly mail survey to
collect data on the number of cows milked on the 15th of the month, the
milk produced, the quantity of milk used on the farm and the amount of
butter churned on the farm.

3.3 Administrative records

3.3.1 Different government agencies keep records in carrying out
their administrative responsibiliti-s. Such records are sometimes used
to provide statistics as a by-produ~t. Examples are given below:

a) Tax records.

In some countries owners of livestock are taxed for each animal.
b) Slaughter house records.

In almost all countries regis'=:ad slaughter houses keep records of
animals slaughtered. Some of thane records include live weight and
carcass weight of animals in addition to numbers slaughtered.

c) Veterinary records
Veterinary offices generally keep nuber of animals vaccinated.

d) Foreign trade records.

Livestock and livestock products imported in and exported from the
country are recorded at the customs.



e) Bank records.

Banks have records of credits given by purpose of credit.

3.3.2 Of course not all of the administrative records cover their
subjects 100%. Further there may }-» differences in the definitions of
concepts used by various agencies. Due to such shortcomings
administrative records should be utilized with care as data sources.

3.4 Experimental research

3.4.1 The studies aimed at discovering causal relationships
between certain treatments such as different types of feeding and
livestock behaviour are a useful source of information. Such studies
are generally carried out at government research stations or at
universities.



4. SUGGESTIONS

4.1 Methodology

4.1.1 An inventory of all possible sources of data regarding
livestock should be taken in each country. This inventory should
indicate agencies, items of data, definitions of concepts used,
frequency of data collection and the legal base of such data collection
activity. A group of experts from various agencies concerned, after
studying the inventory, can make proposals to improve the existing data
collection activities including administrative records.

4.1.2 A livestock census twice a year at 3 to 5 year intervals
should be carried out. Special sample surveys should be conducted to
collect specific data.

4.1.3 sSpecial frame should be developed for nomadic livestock.
4.2 Scope

4.2.1 various items on which data are needed regarding _livestock
and livestock products should be listed and allocated to various data
sources in a balanced manner.

4.2.2 Agricultural census should be limited in its scope regarding
livestock. It should cover only total livestock numbers by type.

4.2.3 The livestock census mentioned above in paragraph 4.1.2
should be the main source of data fcr livestock numbers by sex, age, use
and race.
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which should integra-te with the local administrative set up
and be in a position to carry out the work on continuous
basis. Taking all these factors into account, the Government
of India initiated a centrally sponsored scheme (with sharing
of expenditure between the central and state governments on
50:50 basis) during 1975-76 fcr estimation of livestock _
products in *he country. The iivestock products considered
for estimation of production were milk, eggs, wool and meat.
The sampling plan followed in the zurveys and the estimation
procedure for a product, say, milk are explained in Annexure-
I1.

These sample surveys provide! ) est.iricces of livestock
anG poultry numbers of different species and breed groups
like local and improved and these are used for obtaining
intercensal estimates particulariy for important species and
categories of lives*~~k and poultry(ii) estimates of average
yield and toal product:xcn Of milk, eggs, wool and meat for
each state and (iii) proportion of animals and birds of imp-
roved and crossbred types and estimates of average yield of *
milk, wool, eggs and meat for each type.A Technical Committee
of Direction periodically reviews the progress of these
surveys and approves the estimates for national use(Ministry
of Agriculture, "1988", "1989" ).

INTEGRATION OF SURVEYS:

With growing awarencess about the cost efficiency of
surveys and increasing area of irterest for a variety of
information, emphasis has been gradually increasing on multi-|
subject surveys. While it is realised tha* various optimis-
ations which are otherwise simple in single subject surveys,
become more and more complex in multi-subject surveys, the
cost considerations have led to various proximal but practical
procedures. Livestock surveys orovide an excellent example
of multi-subiect surveys wherein same houshold in the village.
may either be keeping two distinct species cf livestock,say,
bovines and poultry or more tihan 'cne' spacies may be found
in the same village whose products are required to be esti-
mated. It has also been considered imperati-e to estimate
the. seasonal changes in the production «i -arious livestock
products along with annual estimales. Tle:.:fore, an integr-
ated. sampling plan was considered for simultaneously estim-
ating the production of all the four products in such a manner
that while one livestock product wvas studied intensively in
one year so as to provide estimate of productionwith adeqgpate
accuracy, other proauc:s could be covered on a smaller scale
so as provide estimates of seasonal and annual changes.

SAMPLING PLAN:

The sampling plan is basically a stratified multi-stage
sampling with geographical strata consisting of tehsils/taluks

L Al



clusters of two adjacent villages as pr.ima-y sampling units
(r:su's) and households as second stage units(ssu's). A year
cor sists of three seasons namely summer .ainy and winter.
We consider a rotation plan for three year. Successive sam-
pling procedure was used over th: nine seasons ( occasions)
of three years in the selection of primary stage units. In
each of the three s->"so2s in a year, when emphasis was on

a specific product, a ic-jer sample was selected and in the
remaining seasons of the other two years when it was studied
on a reduced scale, the sample size was reduced. The matching
of the sample was done as follows:

A sample of m psu's was matchi:d over all the nine seasons.
A sample of (n-m) psu's was matched over the same seasons
in different years. In a specific year, this sample of

n psu's was supplemented by ( n'-n) psu's in each season.
The samplingpattern may bhe conveniently depicted diagr-
ammatically as follows:

Overall | Retained sample [ Additional sample
Year |Season | seasons Over season for estimation of
specific product
I 1 XXXX BIETES Ty ++++
2 XXXX N i ++++
3 XXXX PR ++++
I 1 XXXX * k k%
2 XXXX Kk kk
3 XXXX * 4k ko
A0 1 XXXX * & kok
2 XXXX * ok k%
3 XXX ki k
No.of psu's m n-m =I n'-n = t
set ! et IX set III

ESTIMATION OF SEASONAL AVERASES AND CHANGES

Let us consider a specific character say, milk. The
parameters of interest are seasonal and yearly averages ard
changes in number of animals in milk/milch animals, total
milk production and average milk yield per day per animal in
milk. With respect to the main character, say milk,the years
are of two types-year I in which milk is the main character
and years II and III in which it is secondary character.
there-fore in the first year, th:» parameters like number of
animals in milk/milch animals and the average milk yield per
day were estimated with higher precision than in the remain=
ing two years, while at the same time providing estimates of
seasonal changes in all the three years. In the second and
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th:rd years additional sample wer= taken for estimation of
pr-iuction of eggs and wool/meat.

A significant aspect of thes surveys is that the data
on major inputs like fodders and concentrates and the major
outputs are colleci.:@ *,...ugh actual weighment in the pres-
ence of the field investigator. While the system ensures
collection of fairly reliable data, however, it has often
been observed particularly in case of milk that the presence
of the field investigator during both times (morning and
evening ) of milking of animals is expensive and time conu-
ming. Studies have therefore been undertaken to examine the
feasibility of replacing the method of actual weighment by
enquiry method or to combine both the methods under a two -
phase sampling design with a large sample being taken for
recording data by enquiry and a small sample for recording
data through actual weighment. I. observed that using double
sampling approach the estimate o milk production of the
district level could be obtained with margin of error of 10
per cent from a sample of 20 clurters of 2 villages for
recording data by enquiry and 3 clusters of 2 villages by
actual weighment as against 12 ciusters of 2 villages if only
the method of actual weighment alone were to be followed
( Kathuria et al (1983). It may pe noted that for recording
data by physical observatior, the field investigator has to
stay in the village which at times may not bhe practically
feasible.

4. ESTIMATION OF AVAILABILITY OF ANIMAL FHED:

The productivity of animals “ipends cu a large extent on
their care and management of their health and nutritional
status. The most crucial input tc¢ this is the quantity 4nd
quality of feed fed to animals.

Animal feed is availuble from cultivated as well as unc-
ultivated lands. The uncultivated lands as a source of feed
include cultivable and uncultiva':le wastelands, fallow lands,
common pastures and grazing grourd and accessible forest areas.

Feed available from cultivat:d lands can be classified
into(i) products and by-products of agriculture and(ii)
cultivated fodder. The first category comprised of (a) grain
and grain by-products like bran, husk, oilcakes and items
like cotton seeds, jaggery, molasses etc.and (b) crop residues
like straw, stalk, vegetable was’e etc. The availabiltiy of
both these components depends upon the quantum of agricultural
production which in turn depends upon the cropped area and
average yield of crops. Straw to grain ratios and rates of
concentrates available from diff:rent agricultural commodi-
ties have been worked out. Thus the quantity of feed and
concentrates available as by-product of cultivation of crops
can be estimated on the basis of total production of various
crops.



Like feed from agricultural output fodder from cultiva-
ted land depends upon the arca allocated and yield of fodder
crops. The area under fooder crops is available from the
village records in the land record states ( comprising 87%
of area of the country) or estimatedthrouth sample surveys
in non-land record states ( comprising remaining 13 per cent)
along with estimate of average yield. Since crops are harv-
ested in several cuttings over time, this fact has to be
kept in view while estimating the average yield of fodder
crops. Some studies have been conducted in India to develop
methodology for estimating the average yield of fodder crops,
but in view of the fact that fodder crops are grown on small
areas in large number of villages involving several cuttings
over time, the production is estimated on the basis of
heuristic evidence rather thatn on probability sampling
methods.

Similar problem also exists in the case of grazing lands
and pastures. The area under grazing land and pastures are
available from the land use statistics of villages in the
land record states or estimated through sample surveys in
non-land record states. The quantity of grasses and herbage
available for grazing has been estimated throuth experimen-
tation in fenced fields by allowing animals to graze over
a certain period of time and by comparing the average yield
of grass from grazed and ungrazed fields ( Prem Narain et
al (1988).

Animal nutritionists 1like to convert all types of feed
into available proteins, energy, vitamins and salts. The
protein from a unit amount of any feed is measured by weight
in the form of Digestible Crude Protein (DCP) and its energy
value in the form of Total Digestible Nutrients(TDN). Since
different feeds have different DCP and TDN contents depending
on their composition the total feed and fodder available in
the country can be converted into their DCP and TDN equiva-
lents.

Nutritional requirements of different cateqories of
-animals are also estimated by animal nutritionists in terms
of DCP and TDN. Various factors go into working of the
nutritional requirement. These are age, sex, breed, body
weight, type of work done, climate etc.

Studies have been udnertaken to estimate the requirement
and availablitlity of feeds in India for the year 1990 and
by the year 2000 A.D. (Table -1).The requirement is based on
projection of livestock population on the basis of recent
trends in their growth rate, per capita consumption of feeds
by different categories of bovines (Table-2) and feed and
fodder available from crop residues (Jain and Singh 1990).
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Table 1 reveals a tremendous gap of 110 million tonnes
of dry roughages equivalent to 7 million tonnes of DCP and
.50 million tonnes of TDN between availability and requir-
ement of animal feed by the year 2000 A.D. The Government
is already seized of seriousness of the problem and is
making all out efforts to bridge the gap by adopting several
means like bringing area under social forestry throuth
conversion of degraded lands, evolving better variety of
legumes and fodders, use of non-conventional feed resources
like bagasse, tree seed meals of some species, sunflower
oilseed cakes, industrial wastes etc.

5. ECONOMICS OF LIVESTOCK REARING AND THEIR PRODUCTS:

No livestock improvement programme can make headway
unless the farmer who rears them is assured of remunerative
price for his products. The data on cost of rearing of
livestock and the cost of production of livestock products
are needed for determi..ing the remunerativeness of livestock
rearing as an enterprise. Since in a developing country
like India, bulk of the livestock products come from small |
and non-commercial farmers who do not maintain any records
of inputs and output, the data on economics of rearing of
livestock and their products have to be collected through
sample surveys. In order to ensure that the data collected!
are authentic and of good quality, cost accounting approach
has generally been followed. This approach requires the
stationing of trained investigators on a whole time basis
in the areas where the position units are located. A number
of studies have been conductrd in India for estimating the
cost of production of livestock products particularly under
village conditions in addition to working out such costs in
organised farms. The products covered are milk, wool, poultry
and eggs. Methodologies have also been developed to work |
out the economics of rearing and maintenance of adult cattle
and buffaloes , sheep goats and poultry.

COST OF PRODUCTION OF MILK:

For estimating the cost of production of milk the vari-
ous components involved are feed given to animals, family
and paid labour , interest on capital, depreciation on
animals, depreciation on capital investment and miscellane-
ous recurring expenditure like cost on repairs, service and
veterinary charges etc. From the gross cost, the income
from sources other than the sale of milk, mainly dung, is
substracted to secure net cost including the family labour.
Since there is considerable divergence of views concerning
the opportunity cost cf family labour, the estimate of coast
excluding family labour is also worked out. |




The sampling design adop*:d in these surveys is strat-
ified two stage random sampl:ng with districts as strata ,
villages as the first stage units and producer households
as second stage units. Complete enumeration of households
is carried out in each selected village in respect of cat-
tle and buffaloes in order to secure a frame for selection
of producer households. The data on milk yield of individ-
ual animals are recorded by actual weighment.the feeds are
also weighed and their compozition noted by the investiga-
tor . Data on other items are collected by direct observa-
ation on enquiry from the producer household and checked
by enquiries in the local market regarding prices etc. The
study is generally carried out for a period of two years in
order to provide for a complete calving interval for
majority of such animals as are retained in the households
and also give data on two complete sets of seasons for
studying the seasonal variation.

Based on the data collected, index numbers of various
components of cost are worked out which are generally
expected to be stable over a period of time.For estimating
the cost of production in a Tuture period one only need to
get seasonal prices of feed and fodder, labour wage rates
and market rates of milk etc. to work out the cost of pro-
duction. Table 3 below gives the components of gross cost
of milk production in Bikaner area of Rajasthan state in
the north western region of the country having climatic
conditions similar to those prevailing in many middle east
countries.

It would be observed thna! feced and labour account for 80
per cent or more of the production cost.Thus for any indices
to be prepared in future it would be enough to find the
cost of these two components while the other components may
be assumed to be taken unchanged.

COST OF REAING CALVES:

The same surveys also provide data for working out the
economics of calf rearing and maintenance of cattle and
buffaloes. It is necessary that the households in the sample
should be having bovines ( not Necessarily milk producer
households ) and the rearingcost are estimated for different
age groups, namely, calves upto one year, 1-2 years, 2-3
years. Other estimates can be worked out based on truncated
data or from the same set of calves for which data are
recorded from birth till maturity. In the later case, the
survey will have to be conducted for a longer period, say,
3 years.




- TABLE (1)
AVAILABILITY AND REQUIREMENTS OF LIVESTOCK FEEDS

(Million Tonnes)

1990 . K= i 2000 AD
RESOURCE POSITION ROUGHAGES CONCEN-| INTAKE IN TERMS ROUGHAGES CONCEN-| INTAKE IN TERMS
TRATES | OF NUTRIENTS -3 TRATES | OF NUTRIENTS__
GREEN _ DRY DCP _ TDN GREEN _ DRY DCP _ TDN
Availablity o 340.30 360.50 2840 1213 259.49 374.33 466.10 35.56 14.20 308.31
Requirements at
current levels of
milk yield and
feeding
Cattle 298.41 300.59 12.13 12.36 207.03 308.45 311.08 12.51 1.2 v ZIE NG
Buffalo FE3..25 "vi2an %3 T3s58 5 RO2 99.34 17 348 M aiaiy o] @, 2 5 240 PE2..70
Bovines b 451.66 424.32 21.71 L BiE- = 3016, S 482.23 451.27 23.42 18.70 325.49
Other species 3.60 17.31 8.85 2.23 34.04 3.84 18.41 9.56 2.55 36.17
All livestock 455.26 441.63 30.56 19.91 340.41 486.07 469.68 32.99 21.26 361.66
Requirement for
additional* milk 35.06 32.44 2.10 0.02 11.77 338 30.56 2.00 0.67 10.89
production
Total requirement 49-.32 474.07 32.66 29.63 352.18 519.20 500.24 34.99 21.92 372.55

(a) Availability and requirements of feeds do not take into account any grazing.

(b) Assumirg bovine species to account for about 99, 96 an¢ 71 per cent of the total in respect of
greens, dry fodder and concentrates respectively.

(c) 20 per cent nore feed for milk stock.

SOURCE: JAIN AKI* SINGH (1990)
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TABLE (2)

AVERAGE FEED CONSUMPTION PER DAY PER ANTMAL

ROUGHAGES(KG)

CLASSIF- CONCENTRATES (gm) OF NOTRIENTS
ICATION CATEGORY 0il Brans Husks Cereals pulse Cotton onumHmU total 9%§e- Dry DCP TDN
cakes FLOUR SEED ns

(KG) [(KG)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
In milk Cow 96 22 16 14 38 19 68 273 5.08 5.01 ©0.235 3.9

Buffalo 389 81 28 39 89 181 131 947 8.77 6.41 0.373 5.24
Dry Cow 40 12 3 1l 7 1 17 81 3.96 4.38 0.131 .69

Buffalo 89 58 9 9 28 5 35 233 6.45 5.22 9.158 4.49
Adult Cow 58 11 5 55 125 6 17 277 5.90 5.48 0.251 3.56
males Buffalo 36 19 65 - 41 12 - 174 6.51 5.44 (0.178 3.11
Young cattle
Stock Male 17 3 2 9 23 al 5 60 U5 1.97 0.089 2.00

Female 13 2 1 1l 6 - 6 28 l1.61 2.36 0.059 1.98

Buffalo

Male 1l - - - 12 7 3 23 1.80 = - -2€ 1.52

Female 1 - - 5 38 5 - 49 2.55 0.55 0.082 2.13

a. excludes the guantity consumed through grazing.

b. Includes Salt, Gur, Methi, 0il, Cattle, Feed, etc.

SOURCE:

J.P.JAIN AND SHIVTAR SINGH (1990)
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TABLE (3)
components of gross cost of milk production

in bikaner area cf rajasthan

(Percentage of gross cost)

COMPONENTS COST COwW BUFFALO
Feed 53.1 55.2
Paid Labour 0.9 0.5
Unpaid Labour 28.4 24.8
Depreciationon animals 5.2 7.5
Depreciation on assets and

equipments 3.4 4.8
Miscellaneous recurri..:

expenses 0.6 2.4
Interest on Capital 8.4 6.8
Gross Cost 100.0 100.0
Income from dung 3.8 2.8

v¢



In order to h:ve an idea about the extent of cost likely
to be incurred for rearing a calf from birth till maturity,
the proportion ot total rearing cost according to age groups
as obtained in a survey in Hissar district of Haryana state
(another state in the north-eastern region) are presented
in Table (4) beluw. These are expressed as percentages of
total rearing cost upto 3 years of age.,

These costs including family labour but the value of
milk sucked by a calf has not been taken into account. the
average age at first calving for the cows in the area was
45.5 months and that for buffaloes 49.7 months. The estim-
ates of rearing cost for male buffalo calves were obtained
only upto two years of age of which one-third was upto one
year and remaining two-thirds for 1-2 years of age.

Detailed procedure for working out the cost of rearing
and preparation of indices and cost of production of milk
have been worked out by Raut et al (1973) and Singh and Raut
( 1979 ). LBk

SHEEP, WOOL AND GOATS:

Considering their utility in providing meat,wool,skin,
manure and to some extent milk, sheep play an important role
in the national cc:nomy both in hilly and arid and semi-arid
areas. Study of co:t of rearing of sheep and production of
wool tegether with the factors which contribute to its var-
iation is useful f:r promoting development programmes of
sheep and wool pro uction on efficient and economic lines.
Several studies have been carried out in India for estima-
tion of cost of rearing sheep maintained under village
conditions in several states. In some of the studies infor-
mation was also c¢ollected both for migratory and stationary
flocks. The methoiology adopted in one such survey is desc-
ribed below ( Raut and Nadkarni (1973 ).

A random sample of villages was selected from the
districct selected for the study and complete enumeration of
households /one to secure information with regard to sheep
possessed by the households and on practices of rearing.

A sub sample of villages was selected for detailed enquiry.
A list of flock owners in the selected villages and in the
neighbouring villages whose flocks moved together during
migration was prepared. Of these, some groups of migratory
flocks were chosen for detailed enquiry. The investigators
collecting information on migratory flocks remained with
thw group during the period of migration as well as at the
place of halt and recorded data every day from the flock
owners. A random sample of villages was also selected for



TABLE (5)

COMPONENTS OF GROSS COST FOR MAINTAINING
SHEEP AND GOATS IN HIMACHAL PRADESH

( Per Centage of Gross Cost)

SHEEP GOAT

COMESINEHNS, 1] 05T ‘Migratory Stationary Migratory Stationary
Paid labour 20.8 2.0 21.7 1.3
Unpa-id labour 52.2 80.7 47.8 72.6
Feed - 5.8 - 6.1 6.0 7.1
Depreciation on assests

and equipments 0.8 1.8 1.4 2.8
Interest on capital 20.4 9.4 23.1 16.2
Gross cost 100.0 100.9 100.0 100.0
Income from sources 17.1 1189 21.6 24.9

other than wool

A



an imporved local breed with exotic germ plasm. .! Belective
breeding is a very time consuming process and requires sev-
eral generations to improve the genetic quality of livestock.
On the other hand, cross-breeding offers scope for improving
the genetic potential of dairy herds and sheep and goats in
a short span of 5 to 6 years provided suitable exotic breeds
for given regions are available and adequate care is given
to nutrition and environment. Statistical techniques play a
significant role in estimating the breeding value of the
animals for the chosen traits so as to be able to identify
genetically superior animals for producing the next genera-
tion. Considerable amount of work has been done at the IASRI
during the last 4 decades on developing suitable statistical
methodologies for estimating the breeding value in relation
to yield performance of cattle, buffaloes,sheep,goats,pigs
and poultry ( Narai~(1980).

7. ASSESSMENT AND EVALUATION OF LIVESTOCK
AND DAIRY DEVE|[.OPMENT PROGRAMMES :

For several years, the cross breeding programme of cows
and buffaloes was carried out in organised farm: and research
stations both in hills and plains with a view to investigate
the potential in increasing milk production of local non-
descript breeds. lts utility having been established,it was
considered essential that the programme should be carried to
improve the potential of dairy herds in the villages.Two such
programmes launched by the Government of India were Intensive
Cattle Development Programme(ICDP) and Key Village Scheme(KVS)
all over the country. Almost simultaneously a number of
organised milk supply schemes were also set up in several
urban areas in order to augment the supply of milk for gro-
wing population and milk shed areas were identified as sources
of milk to.the various milk supply schemes. The ICDP has thus
been identified as a major instrument of change for securing
rapid and assured rate of increase in milk production and
procurement of milk in the milk shed areas of major dairy
plants by an integrated programme of cattle development
and dairy extensions. The programme involves various aspects
of Cattle Development such as controlled breeding,castration
of scrub bulls, veterinary aid and disease control, feed and
fodder development, subsidies and milk production incentives,
dairy extension and provision of proper marketing facilities.
BEach ICDP unit is linked with a dairy plant and covers about
0.1 million cows anil she-buffaloes of breedable age.

On the other h:nd, the Key Village Scheme is a scheme
for the development of cattle in selected compact areas and
provides for amultil'aced approach to the problem by simult-
aneous attention to breeding , feeding, disease control,
marketing etc. The bpasic objectire of the scheme is the rapid
multiplication of farm bred bulls in the breeding tracts for
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neeting the acute s. ortage of high quality bulls required
for the grading up - f the country's large cattle populatio.
The term Key Villag: is expressively worded. It shows that
the Key Village holis the "key"to the success of cattle
improvement. It also denotes that successful cattle improv-
ement can be achievad only hy large scale work in villages
where most of the cattle breeding in India is carried on.'lhe
Key Village is an intensive cattle improvement unit,Worked
in a compact area »f one village or a group of contiguous
villages having a Lotal population of about 500 breedable
cows and /or she-buffaloes. All aspects of cattle improvem-
ent, namely, breeding, feeding etc. are attended to by th
staff and the village eventually develops into a cooperative
cattle breeding farm. About 7 to 8 bulls of known breediﬁg
value are used in each Key Village and all other bulls i

the area are castrated or removed and no bull other than

the selected 7 or 8 is allowed in the area at any time.When
these bulls become old they are replaced by an equal bumber
of equally good or better bulls, so that in the course of 4
or 5 generations the entire stock of the Key Vilage is o
superior strain. The bulls for the Key Village are then
available for distribution in other areas. Each Key Village
on an average will produce about 100 bulls annually in {
addition to a similar number of improved heifers which can
be used for replacement for futher improvement in other
areas.

All these programmes are vast in magnitude and invo}ve
considerable expenditure. In order to ensure that the |
programmes are yiel:iing commensurate benefits it was consid-
ered essential to h:ve periodical appraisal of these progr -
ammes on a regular nasis. Assessment and evaluation thu?fonn
an integral part of the programme. Several studies were
undertaken to evolv: suitable sampling methodologies fo+
assessing the impact of these programmes.In view of the ext-
ensive coverage and long tecm nature of these programmes it
was important to study the progress of the programme at
a given point of time as well as to study the impact in
different years compared to the base period. The impact of
each programme was identified in the form of several response
indicators and input variables. Details of the sampling| design,
response indicators, and methodology of data collectiod and
analysis are given by Jain and Singh(1980).

8. CONCLUDING REMARKS:
In the forgoing sections, I have given a brief rejEme

of some of the investigations carried out in India with a
view to improve the data base in the livestock sector.It is
needless to mention that for preparation of a strong data
base availablility of sampling frame, infrastructure,trained
and responsive statistical manpower and a well establigshed
field agency 'are essential pre-requisites. Fortunately,India
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has been happily placed in these regards. It has a long
established land record system in nearly 87 per cent of the
area of the country wuerein every village is cadestrally
surveyed and a frame availabl. of households and fields.

A well organised revenue agency possessing detailed inform-
ation exists in all these villages. The Departments of Agr-
iculture and Animal Husbandry in all the states have stati-
stical manpower most of whom have had their training at the
IASRI.Besides, on-the-job refresher training is also provided
from time to time whenever any programme of data collection
is taken up. A good communication system exists in India and
even the remotest village is approachable by road almost all
round the year.

Thus it has been possible to build up a good data base
in India in all sectors of the agricultural economy. While
it may have taken India several! y=ars or even decdes to
perfect hte methodologies for preparation of data bases.It
is by no means essential that same amount of time may be
taken by other countries in preparing their own data bases.
Fast development of computers and associated software for
processing and tabulation of data and global communication
net work have made it possible to quicken the process of
development. It is, therefore, possible for many counties to
evolve their own methodologies for preparation of data bases
in a much shorter time span. Institutions in African and
Arab countries can draw upon 'iiian experiences in improving
the data bases in agriculturrc and livestock as these countries
have conditions much similar to those prevailing in India.
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DATA BASE ON LIVESTOCK RESOURCES AND PRODUCTS
SOME INDIAN EXPERIENCE

ANNEXURE (1)

BROAD CLASSIFICATION FOLLOWFD IN LIVESTOCK CENSUS

Males over 3 years:

(1) Used for breeding only

(ii) used for breeding and
work both

(iii) used for work ouly

(iv) Bulls and bullocks not
in: use for breeding or
work

Females over 3 years:

(i) in milk (on 15th April)
(ii) dry

(iii) not calved even cne
(iv) used for work only

(v) not in use for werk

or breeding purpose

Young stock:

(1) male under one year
(ii) Female under one year
(iii) Male between ocne to

three years

(a)
(b)

(a)
(b)

indigenous
Cross-bred

indigenous
Cross-bred

indigenous
Cross-bred

indigenous
Cross-bred

indigenous
Cross-bred

indigenous
Cross=bred

indigenous
Cross-bred

indigenous

Cross-bred

indigenous
Cross-bred



(iv) Female between one to
three years

I1 Buffaloes:

( The classifications are same

as under cattle)

III Yaks:
(i) Three years and under
(ii) @ above three years
(IV)Sheep:
(1) under one year
(ii) one year and above
V. Goats:
(i) under one year
(ii) one year and above

VI. Horses and Ponies:

(i) Over three years

(ii) under one year

(iii) ~ one to thrée yea{s
VII Mules d

(1) upto three years

(ii) over three ‘'years

VIII Donkey:

(i) Male

(ii) Female

Indigenous

Cross-bred

(male,Female)
(Male,Female)

(Male,Female)

(Male,Female)

{Male,Female)

(Male,Female)

(Male,Female)
(Male,Female)

(Male,Female)



IX Camels:

(1) aboeve four years (Male,Female)
(ii) four years and vnder

X Pigs:
(1) below six months (Male,Female)
(ii) six months and above (Male,Female)

X Poultry:

(i) fowls (a) Cocks(local, improved)
(b) Hens (local, improved)
(c) Chicken(local, improved )

(11) ducks (a) Ducks(local, improved)
(b) Drakes(local, improved )
(c) Ducklings(local,improved)

(iii) Others



DATA BASE ON LIVESTOCK RESOURCES AND PRODUCTS
SOME INDIAN EXPERIENCE

ANNEXUKK (ITI)

SAMPLING DESIGN OF SAMPLE SURVEYS FOR
ESTIMATION OF LIVESTOCK NUMBERS AND
PRODUCTION OF LIVESTOCK PPODUCTS:

The sampling design of the surveys for estimation of
production of major livestock products consists of
stratified multistage sampling with districts in a
State constituting the strata, villages as primary
sampling unit (pus's) and households having livestock
as the second stage units (ssu's). The ultimate units
for recording milk/wool, yield are : the animals in
milk/sheep where as no such sub-sampling in a house-
hold: is done for recordiiny the production of eggs
meat in the villages.

For estimating the number~ of livestock and poultry,
15 per cent of the villages (psu's) in the State are
selected for complete enumeration ot livestock
popalation( 5 per cent villages in each season), the
year being divided in 3 seasons, namely, summer ,rainy
and winter. The selected villages are allocated to
each stratum according to proportion of its livestcok
and poultry population. From these selexted villages
10 villages are selected with equal probability and
without replacement for caiiection of detailed infor-
mation for estimation at the district level. From each
of the selected psu's the selection of ssu's is also
done with equal probability and without replacement
for estimation of different products. The procedure
for collection of data in diiferent rounds of one
month duration each for milk, eggs, wool and meat is
as follow:

1st round:

Milk 2 clusters of 2 households each

Eggs - Sample of 5 households (flocks)

Meat - Two Recognised slnughter houses in the
district =nd all households in the sample
villages.

2nd. 3rd and 4th rounds:

Milk - 4 clustersof 2 households each




Eggs - 4 clusters of & households each

Wool - Sample of 8 households (flocks)

Meat - 2 recognised slaughtcr houses in the distr-
ict and all housecholds in the sample S
villages.

So far as the receording of wool yield is
concerned the same is done in the shearing
season in the sslected villages and sample
of 5 to 8 housc~holds having sheep are
selected.

The ultimate unit of sampling for recording
detailed information is on the following ;:
pattern for the selected households.

Milk - Two animals in milk ( one cow and one
buffaloe or bo:l cows or buffaloes as the
case may be.

- All goats in milk ( limited to five)

All the laying birds (This will include all
laying ducks where the same are available.

Eggs

Wool - Two Rams/Two walhers, two ewes, two lambs,
Meat

Three animals of ¢ach specie slaughtered in
the Recognised slaughter hous.

ESTIMATION PROCEDURE FOR MILK PRODUCTION:

The mathematical expressions for obtaining estimates
of number of animals in milk/milch animals, average
milk yield per day per animal in milk/per milch animal
and total milk production and their estimates of vari-
ances are given below. TL- procedure, in the first
instance, is discussed for one season and for one
catogory of animals, say, cows. Methods of pooling the
estimates over different seasons is given subsequently.
The procedure in the case of buffaloes is similar to
that for cows.



Notations:

Let V
nl

total nuber of villages in the state;

total number of villages selected during the
year which is 15 per cent of total number of
villages in the State

i.en' = 0.15 x V.

number of villaves selected in a season i.e.
n=n'/3.

number of strata formed in the State
total number of villages in the stratum ;

number of villages allocated to the h-th .
stratum for complete enumeration of livestock
numbers,

Thus n = g_ I

a sub-sample of villages selected from the ny

villages in the h-th stratum for yield
estimation.

number of animai in milk as enumerated in the
i-th village of tihe b-th stratum during the
r—-th round of the s-th season. It may be noted
here that the changes in the number of animals
within a season are not substantial and may be
ignored.

thus, M

M for r = 1,2,3,4

srhi~ “'shi

Usrhi= number of households in the sample from
ith village in the h-th stratum during the r-th

round of the s-th season.

msrhij = number of animals in milk for which
a day's milk yield is recorded from the j-th
household in the i-th village of the h-th
stratum during the r-th round of the s-th

season.

M'hi = number of animals in milk in the i-th
village of the h-th stratum according to the

latest livestock census.

= (Jor 47



M 'l\

m'hi, M' =

=1

t 1
Similarly, let Nshi, 3\ hi, - h and N' be the correspo-
nding notation for the number of milch ( in milk + dry)

animals.

Let Y = milk yield of the k-th animal in the

srhijk
j-th household of the i-th village in the h-th

stratum during the r-th round of the s-th season.

1. Estimates of Number of Animal: in Milk/Milch

Animals and their Estimates of Variances

Estimate of number of animals in milk in a season
A
1s given by Ms = ‘g Mshi where Msh = Rsh x M'h

i
h=1

i

Similarly, estimate of nuwber of milch animals in

a season is given by A E Nsh, where
Rl ) 55
A A " b —Inh nh
Nshi = R'sh x N'h ', and R'sh = %" ,Nshi/ 5 N'hi
i=1 i=1

l\ <?D f\
Est. V(Ms) = iiﬁ Est. V(Msh), where

N 2 nh A 2
Est. V(Msh) = v° & {Mshi - Rsh M'hi )“/ nh(nh-1)

i =g

A /
e (1 iy
Similaryl Est. V(Ns) = f: I'st.. V(Nsh), where



A A
Est. V(Nsh) (Nshi - R'sh

2 h
i=1

Day and Total Milk Production
Variances

N'hi)% / nh(nh-1)

Estimate of Average Milk Yield Per Animal iN Milk per

and their estimates of

Estimate of average milk yield per snimal in milk per

day is given by

Ysh = 2? Msh
i=1
Yshi = 1 <
d._ r=1
s
7 - Ysrhi %srhi
srhi ji Fal
=1 k=1

where ds is the number of rou

season.

Similarly, estimate of avrage

animal per day is given by

i §-shi/ éYh Mshi where
i=1
Y srhi and
Ysrhi
Ysrhijk / 4 A srhij
3=1

nds (months ) in the s=th

milk yield per milch



Estimate of the variance or ysh is given appréximately
by
2

vh Mshi Y. TR 2

. = 1 < ( "shi sh)
E SRRV (VAL SThE S =) —=2Ce s ia nkl e G R
Vsh(vh—1)1~l M;h

Similarly Est. V ( zsh) can be worked out exactly
in a similar manner.

Estimate of Total Milk Production

Estimate of total milk production per day in the
h-th straatum and in the s-th season is given by

Estimate of the variance of Poh is given by
2
N

[N - = A
Est. V(Psh) = Msh Est. V({Sh)+ Ysh ( Est. V (Msh).

A
Where Est. V( Ysh) and Est. V( M, ) are already
defined.

Estimate of total milk productloﬁ per day in a season

over all tht strata is given by P = ;é she and 1S
h=1
variance estimated by
N N
Est. V( Ps ) = ii Est. V(Psh)

-_— o



An estimate of average milk yield per animal in milk
per day pooled over all the starata is given by
A N

T
YLE Psh/i Moh
h=1

s

f‘\l"'\. |

mzﬁg>

n=1

Estimate of the variance of YS is given by Est.V(¥s)

A i n ]
= 1 ( Est. V(P _)+ Y2 Est. V(M_)- Cov.(P_ M_), where
i | s s s s, s
M
s
; A N T : n '
: ) = 4
Est. Cove (Ps' Ms) hi1 Est. Cov.( Psh, Msh)
.\Jl
Y )Y 2 Vh o i\
= ) ' i
2o Sl Psh, Mol = Ea (Mohi¥shi ~ Rsn Mhi)
i=i
A
( Mshi_Rsh Mhi) / vh(vh-1)
AN v :
(| y > h = v
Rsh *fé1 Mchi Y shi /fi? M'hi



3)

Pooling of the Estimates and the Estimates of their

Variances Over the Different Seasons

A LR 2 N
Let M, N, Y, Z and P be the estimates of animals in

milk, milch, animals, average milk yield per day per
animal in milk/ per milch animal and total mil
production per day in the entire year.

AN
A 3 0 M 3
Then M = < s s where 9, = d,/12 and e o= 1.
s=1 =1

A 3 N 3 D:[\§ d N
Similary, N = 551 Q N, v =25 1878 /N
A A
3 i N i 3
z = 2d NS ZS /N and P = f— QS PS
s=1 5=
A
A 32 o
Est. V(M) = f_Qs Est. V()
s=1
A} 3 2 | IN
Est. V(N) = $_ Qg Est. V(N,)
s=1
A 3 2 N A A
Est. V(P) = séﬁQs Est.V(PS) Est.Cov.(P,M):f
f't | 3B 3
= 33105135‘3-@0‘7-( PS ’Ms)



Est. V(Y) may be taken as approximately equal to

(s AN
1 ( Est. V(P) + ¥ 2Est.V(M) L JTAEEE & Cowy (L PIMD
no2
M
Similarly,
1 l\ 13 N N ,\
Est.V(Z) = —g( Est. V(P')+%Z V(N) - 2% Est.Cov. (P' , N)
3]
T = 7
Where P in s ZS
zein,’
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THE LWISE OF FREMO D IE SENS I NG Il
LIVESTOOCHY SURVEYS

There is an unprecaedented demand! For comnprehensive, accurate
and timely information aboukr oesources and is likely to
increase with the expanding human population, and limited
resources available. Data ceilection methods need to be
continuously improved to meei :hic growing demand to provide
the useful infarmation as a lasis for plaoning, monitoring
trends and orediction. One 2Ff the areas of technology
development which promizes i substantially on
conventional data colischion , prarticularly when
dealing with large g=curaphic S remute sensing.

Gencrally remots sensing comhinen reparkzble advantages of
speed, conveniences, econom. mil piabability. The main
drawback i1is limited ATCMF ATV . o iraied by the problem of
controlling errors  dus  to  szanling nrocedoeres and  the
inconsistency of human obss: vers. Howsver a  number of
innovations have beaen intromced Yo increace the accuracy
aided with the appropriate scwr Ting design and trained human
obhservers. These innovations (nclude satollite imagery and
high altitude aerial photourope igit control aids such
&5 radar asltimeters z=nd sha: the improved use of
photegraphy and othe; reos gdevicez.use of  thermal
infrared scann2rs, and integratice remote sensing data with

ground truth and ancillae data  using computer and
gecgraphic information system: {515, flany authovrs describe
a series of surveys carrviss oot in Sudan where each
increasingly precise level of sivivey guided the successive
stages with appreciably lowe: . .eopall costs, Watson et al

(1973). Wilson and Adams (1577 Hilson {(197%2), Watson and
Tippett (1981, and OXFAM (1770 . This paper is intended to
highlight the wuse of remcle z=znsing  with respect to
livestock survey.

In general the balarce Heiussn intensive and extensive
methods has o be considsred in relation to the objectives
ef particular survey. Flesitbilty of apntroach should be
considered. Tha integrated siirveay of the livestock habitat
is important. In relating {wbicat to animals it becom=
possible for example to rel.te micro-svent in production



FIG (1)
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The influence of objectives on mathods of low-level aerial survey

FIGUR:Z 2
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recorded on the ground Al meso-events in animal
distribution recorded from ths =20 Lo macro-scale produced

by a set of satellite data over hundereds of sgquare
kilometres. The combination of methods allows correlations
which evenually should result in che phasing out of the mors
intensive techniques.

The working plan of GEMS sugus!=o logical steps for carrying
out such surveys. A base stratification is initially
eutracted from low intensity =uivey Flight. Boundary are
firxed over the study area. (oltistage data collection is
initiated through ditferent 1..e14, ground area and space;
Data analysis is cari ied out sud Lhe oubkput imn presented 1n
varous format eg maps chart taliles graphs repart etc.

Full description is found in f.ogure (1)

Objectives Felated Information:

Technically the folleowing informstion is needed as  a basis

for survey design during the appmtation of the objectives:
— The subiects of survey ¢ . livestock aoumbers  and
distribution or 3 map their ho o lab.)

- When the survey should he carvied the time{s) and
gessnn{s).

- The numericxl, and spatial joecision.
- Level of accuracy.regired.
The funding available

Watson and Tippett (19817 schematically illustrated the
infFluence of objsctives on m=! hods of low-agyrial survey. See
fig. (2). '

livestock censuz and rempbke swasing

A number of asrial suwrvey msthods can be used to estimate
livestock population, some of which are quite different +rom
those for wild animals cownting. The selection of  a
particular methods depends oo many Factors, such 2s the type
of livestoack and its  hahit- . the a2ccuracy and precision
required, the time and monesy 2 ailable and any additional
information which needs to be collected in the course of the
survey. Crimsdell st al (17B1).

Cattle, sheep. goats and came] are more conspicucus from air
than wild animals since they have variable coated colours

and found in large groups. Thos: ia gensral large area can be
covered and largs proportioss of livestock populaition in a
limited flying time, which heios improve the precision| of

- D



the estimatas. anotbesr eprosath iz by human habitat combined
with estimates of the averags iivsatoack holdings.

Sampling Design :

There is a plea among practitioner of survey sampling
design. With respect to low evel asrial surveys, sampling
strategies stratification and systematic vs random sampling.
These concepts lead o the Foilowing combinations:

Fandom sampling withowt -teatification

systematic sampling without stratification

stratified random sampling

stratifisd systematic Sarnling.
Within given constraints of wndine , time, man-power and
equipment designing aerial survey with optimum accuracy and
precision the following points shauld be considered:

—Aiming at an integrated ecoiogical averview +the agrial
survey must be practical pro iGing useful information that
can be integratsd wikh ot! nfarmation collected From
ground surveys and obthsrs remobo sRnsing techniques.

— In principle it should simpi= vzliable and repeatable.

— Collected informatinon must he analvsed and presenlted in
concise, undersiandshle terms snd interpreted acourately in
ecological contert, which will be mezningtial for end user.

Generally optimum combination siiculad be determined of survey
height, strip width and samp: ae inptansity. Once these are
established for a given ares i numbesr of sampling units
can be calculated which will rs=nll in the desired level of
precision for any, given spzeies. lLevels required should
match cost and time fFactors

Aircraft Types:

A panel of erperienced low-lmoo! aerial survey pilots in a
workshop heid in Eenva in 1V7%.discussed the wvarious
aircraft types svailable and e gualitios,

Th2 main QUP‘?x]?E whtrh ara jepicrtant Lo choose an aircrafi
far low-level g U wings, slow  spead
capability, good pJLga ohsatore vicihiltily rang=, camfort
incliuding low noise. safety and iow cost, A summary table
comparing aircrafl bypes hae  been made by the panel.
Although winged Aircraft have relative lowsr operating cost,
the helicopter still cpst abput S0% more, this berause of
their desired “ing capsbiliby and %vmquuﬂi landing.
Fotentiallvy e alan fhs thered bhalloons Fitted with
remote sensois.

L b g i




Sensing egquipmants:

ich are still and Cine’

Sensing equipment are variable i
:mgular 8 and Super X

photography - special film L
Cine’® syctem= are ussful alier: for continuous spot

recording along =2srial byeoeoo o a= +the capital ann|
ogperating costs of these sys.sas abe relatively low. |
Video recorder systems show oromises As tonls for use in|
asrial census and survey however, relatively high)
capital costs tend to restrich tholr use.

Thermal scanners have been o to determine the presence

and/or numbers of =animals oo eqd11 ohservable. Howevar

sources of errors are often iﬂCIUUEL. Uther informations can
not be extracted such as sex, age, species, etc.

Othazr recenl devices include Side Looking Radar (SLAR), and
ultra-violet. Techrology adsphied for aerial survey which
originally used for military nurpnses are sniffers,

sensitive microscopes, light intansifiers and night visions.
Until these wethod gain itz ropularity conventional aerial
methods such as cine” and viden—recorders remain the mosh
important tools and affer grsat potential in aerial survay
works

Man—powei

It was gens 11y gy eed thst the wvarious types of remote
sensing tec i qum: unipw¥Hf' are promising devalopments

however, they are ikely to veplace human obsecrver. The
fisld wan_§ and 3 han"zﬂg aspects of remote sensing
require some types of specializad training. '
Merely training is not enows:. zvperience is also xmportant
i.e. pilot should a minimue AF 1000 hours of flying t1m95
before conducting low-level flying with passengers.
generally observers performance appears to be 1nF1uenced
primarily by these factorsg

- ability bassad on aptittde and training in asrial
obhservations i
-~ motivation, based op didaent i ying poasitive incentives or
fear of f=2iling:

-~ additional training in ralaied Fislds, such as ground
sampling, and data handling =ad applications.

Methods of laproving Dhs Gcoe acy o Animal Counting |

The reliability of asrial survey data can be affected by
counting bias and sasnling = vor s, However pounting bias gan
be greatly reduced by btrainiag of ohservers, narvowing the
strip widbh, lowering the Jlioht heighi and slowing the
spead. The litoarsture conboins several wseful methods | on
how to 1mprurﬂ accuracy of couating, Caughley (1974), Norton
Giriffiths (1975,1973), Jolly and Watson {(1979) and Joliy
{1981) dizcussed the associa.ed thoory apd methods of bias
correction.

- )Y -



Souirces Bias:

With respect to animal counting main sources of bias related
to spotting and cuunting, whathsr directly o From
photographs, when animzl may ke concealead in vegetation and
therefore missed or double countsd by the cbserveir. The most
comnmonly wused correction tochaigues include ocovresction

factor q ragiressnio, Loyt s L Gl doubie sSurvey.
Magnusson et al (177H?Y . cmvraction bazed on assumed

ol &
distribution, Cook and Hartia 1974, dAccerding to Jolly
(1781), tvpical correction factor in medium covers of South
Kordofan in Sudan is 1.03% with a costficiant of variatien
af 0.055.

Reviowing Recent Livestook Sue weos o Sudans
Various surveys based on ress o ssnsing ware carried in

Sudan

Cxfam cariried out integrated =ic and ground surveys of the
Red Sea Frovince. Sudgan in 1999 in order to asses :—
(a) Numbere and distribubipn of cifferent L]VEhtﬂLk species;
{(h) Location and extent of culbtivated land
thz ty of Vb“plaT3Dﬂ cover;
[

{c) Approximats typs and den T
(d} Mumbers, types and distribadion of human habitats
{(e) Location «of surface watay il watzy points.

The aerial survey methodology wssd according to the standard
Low Level Systematic Feooneo noe Fliohts esployed for
estimation of livestock habk:i and land use, as derived
frem wildlife surveys descri 1 Morton Griffiths (1978)
and then adopted and developsd by RIM and ILCA. Since the

foci of animal concentratich ar= not previously known, the
unstratified systematic samling strategy was emp laoyed.
Ems=ntially a soriss of parsailel flight lines were Flown

over the designated region at enual distance apart and at a
constant haight above the rmund. Each flight was then
divided into ssctors of eqgesl lenagth, to form ~ sampling
grid based on the Universal Traverse Mercator UTH}
projections. In thse prasent studiss. the survey area of

24,100 sguarese km was i flown with 20X20 km grid
cell at mominal Flyinmg h=i e £t above the ground
giving a sampling i A% where animal
concentrations were high, seriges of Fiight lines
were Floawn o give zpproxim foi- a2 grid cell of 10¥10
km. Depending on Lhe se 42y, of the tobtal area was
covered at high intensit T ge 1.%3), The aircraft
{(Cessna 210) was by a hzervers estimated
cost per howr of flying Ls 7 aerial survey was
accompanied by ground survey bv two tsamsy one
headed by Oxfam ion of livestock
praduction daita while the by ERGOS wsocio-
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