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acid rain 137
action 286—9g
international 286—7
national 287—9
adjustments to statistics 59, 61
advisory services 81-2, 283
Afghanistan 122, 229, 232, 234,
270
agricultural
extension 81-2, 283
research intensity ratio 219
agro-ecological zones 12, 35,
217-18
agroclimatology 34-5, 39
research 217
agroforestry 75, 195-201
for soil fertility 200-1
for soil conservation 198-200
systems 197
aid 25-6, 277-8, 286
for poverty reduction 268
for research 218-19
air photograph interpretation 38
alluvial lands 202
Amazon 13, 22, 35, 55, 248
Angola 110, 243
anicut 186
antelope 189
applications of resource surveys
45-7
aquaculture 201, 235-6
arableland 49, 58
Aral Sea 116
Argentina 62, 238, 243
arid zone 17-19
atmospheric change 135-8
attitudes 275, 289
to research 204
Australia 31, 62, 9o, 92, 107, 238
automated land evaluation system
(ALES) 44

awareness 289
international 3-6, 2756

national 6-7, 2879

Bangladesh 13, 20, 110, 114, 120,
133, 215, 231-2, 234, 243, 247,
249, 254, 257-8, 270, 280

Barbados 117

bauxite mining 110

benefit:cost ratio 162

Benin 234

bilateral aid 277

biodiversity 3, 50, 138—42
indicators 141, 151-2
information 125
monitoring 140

biological degradation 102, 108-10

biophysical land use 523

biota, survey 39, 140

biotechnology 212

blue water 117

Bolivia 232, 242-3

Boserup hypothesis 126

Brandt report 3-4, 286

Brazil 17, 58-60, 88, 118, 121, 215,
242-3, 257-8

bridge design 208

broadbalk field 210

Brundtland report 3-4, 286

Burkina Faso 234, 280

Burundi 229

butterflies 152

Cambodia 55, 234

camel 189

Canada 23, 62, go-2, 238, 277
Cape Verde 234

capital value of land 168

carbon dioxide 135

carrying capacity, rangeland 1901
cattle population 232

causal nexus 129-30, 253
census data §4-5
Central African Republic 2423
cereal
equivalent 231
harvested area 251
cerrado 15
Chad 184
chain of obligation 168-9
charcoal 122, 194
chemical degradation 102, 108-10
children
by choice 264
malnutrition 232
Chile 280
China 21-2, 88, 115, 184, 195, 211,
215, 228, 236, 238, 241, 246-8,
250, 257-8, 262, 266, 269—70,
285
civil conflict 279, 287
classification
climate 12, 35, 217-18
land use and cover 50—4
soil 28-9
climate
change 135-8
classification 12, 35, 217-18
information 125
survey  34-5, 39
Coke, his concern for soil 156
Colombia 242-3
commodity research institutes 216
common threads 201-2
commons 190
communication by scientists 46—7
Comoros Islands 229, 234
concern
for environment 137
for land resources 1-11
conferences
desertification 124
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conferences (cont.)
international 3-s, 128
conflict 270-1
Congo (river) see Zaire (river)
conservation policy 140
constraints to crop production 250
Consultative Group on International
Agricultural Research (CGIAR)
213-15, 218
contour hedgerows 197-200
1267
conventions, international 67-8

contrarian view

cost-benefit analysis 161-8
Costa Rica 155, 184, 280
crop
production, statistics 211
yield 106, 210-13, 252
gap 212
potential 249-52
cropland management 180~3
Cuba 184, 260
cultivable land 2409, 252
Cyprus 70

dambo 16, 103, 187-8
Danube 116
databases 38-40, 97
debt
external 278
for nature swap 142
Deccan 15
decision-makers 93
deforestation see forest clearance
degradation see land, water resource,
forest, and rangeland degradation
democracy 280
demography see population
Denmark 266, 277
desertification 3—4, 102, 123-6,
190, 236, 288
convention 67
definition 124
economics 174
indicators 1501
information 125

developed countries 11, 22-4

314

land use planning g2
developing countries 11
population 256
development projects 274
diagnosis and design (D and D)
41, 74-8
for research 209
dietary change 232-3
dimba 188
direct use value 159-60
disaster relief 277
discounting 161-8
Djibouti 234
doab 115
Dominican Republic 232, 234
donors g3, 218
drainage 133
drought 138

dry
farming 201
lands 17-19

dust bowl 108

Earthwatch 152
ecological approach 33
economic
analysis, link with land resource
analysis 279
causes of degradation 128-30
indicators 144
land suitability evaluation 43-5
valuation of ecosystem services
140
value of research  214-15
economics
irrigation 184
normative 160~1
of land degradation 1302
154-78
of soil survey 26-7

of land resources

positive 1601
ecosystem §3
139—40
survey 39, 140

services

education 279
of women 285

Egypt 21, 116-17, 184, 211, 234,
249, 257-8

environmental
legislation ¢8-9, 279, 282
tax 157-8

environmentally adjusted net
domestic product (EDP) 177

erosion see soil erosion

ethical argument on aid 286

Ethiopia
122, 143, 221, 229, 234, 243, 254,
257-8, 269, 280

19, 32, 87, 107, 110, 116,

existence value 159-60
explicit utility appraisal 169-72

extension, agricultural 81-2, 283

fadama 187

famine 269-70

farm systems research 73—4

farmer-to-farmer extension 82

farmers first 73; seealso
participatory approach

fertility decline see soil fertility
decline

fertilizer 182-3
response 211

Finland 277

fisheries

food
alternative sources 235-8

116, 134, 235-6

effective demand 233
from rangelands 236-7
from seas 235-6
imports  237-8
needs 231-2
production capacity 239-52
requirements 233, 238—9
security 132, 234-5, 287
storage losses 233
supply and population 22053
waste 2323
Food and Agriculture Organization
(FAO) 9,57, 61, 85, 94, 118-21,
136, 144, 225-30, 241-2, 247, 252
forest
clearance 1, 14-15, 102, 116,
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118-22
causes I21-2
economics 174
indicators 150
information 125

closed 118

cover 49

definition 118

degradation 118-22

economics 164, 174
estate 193
inventory 36
open 118
resource assessment 36-7, 39
utilization survey 36~7

fragile ecosystem 19

France 56, 176, 238, 277

free resource 156

fuelwood 194, 198
deficit 122

functional land use 52~3

functions of land 49-50

funding
agencies 93, 218
of research 213-16, 218

future option value 159-60, 1702

Gaia 62, 139,152

Gambia 32, 203, 234

Ganges 20, 22, 116

General Agreement on Tariffs and
Trade (GATT) 276

general-purpose soil survey 29-31

genetic engeneering 212

gently undulating plain 15, 188

geographic information systems
(G1s) 38-40, 97

geological survey 27

geomorphological survey 31-2, 34

Gerlach trough 104

Germany 266

Ghana 87-8, 243

global
commons 134
warming 3, 135-8

Global

Assessment of Soil Degradation

(GLASOD) 8, 112-15, 124, 127,

131

Terrestrial Observing System

(GTSO) 152
government, good 275-6, 279
grass roots approach 73
grassland see rangeland
green

attitudes 3, 139, 141

revolution 14, 110, 205, 249

water 117
greenhouse gases 135-7
groundnuts scheme 26
groundwater

lowering 102, 115-16

salinization 115
growing period 35
Guatemala 81
Guinea-Bissau 234
Guyana 184

Hait 58~9, 81, 105, 107, 143, 229,
232, 234, 243, 270

Hardy method 30

harvested area, cereals 251

health and water quality 116-17

high-yielding varieties (HYvs) 205

Honduras 81

humid tropics 13-15

hunger 231-2, 252, 26g—70

implementation 84-s, 91-2, g6

imports, food 252

improved crop varieties 205

132-3

index, land resource 153

India
115-16, 121-2, 131, 142, 184, 186,
193, 195, 215, 232, 249, 257-8,
262, 269—70, 280

improvement, land

15-17, 64, 801, 91, 110-11,

indicators
biodiversity 141
economic and social 144

143-53

pressure and response

land resource
147-8

state and change 148-52
indirect use value 159~60
13-14, 19—20, 70, 107,
127, 155, 177, 198-9, 243, 248,
257, 280

Indonesia

Indus 20-1, 116, 270
information 3

land degradation 125, 273~4
152-3
land resources 273-4, 279

land resource indicators

land use 273-4
inputlevels 228
institutions

279

research 213-16

120, 182, 274, 276,

strengthening 283-4
integrated pest management (1PM)
183, 201, 206
integrated plant nutrition systems
(1pNs) 183
integrated survey 31-2
intergenerational equity 168~9
internal rate of return 162
international
aid 25-6, 218-9, 268, 277-8,
286
awareness 275-6
conferences 3-5, 124, 128
conventions 67-8
research centres  213-15
International
Board for Soils Research and
Management (IBSRAM) 4, 217
Centre for Research in
Agroforestry (ICRAF) 196
Food Policy Research Institute
(IFPRI) 227-30
Fund for Agricultural
Development (IFAD) 275
Geosphere-Biosphere
Programme (IGBP) 51
Soil Reference and Information
Centre (ISRIC) 21617
Union for Conservation of Nature
(IUCN) 140
Iran 115, 186, 257
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irreversible degradation r1o1-2

184-7, 247, 261
economics 164, 184

irrigation

projects 21, 26
salinization by r111-12
small-scale 186-7
water needs 249
island states 13, 22, 117
Israel 117

issues

environmental §-6
13442

land resource 12-24

global

land use 64-6
Italy 266

Jamaica 2, 32, 58-60, 64, 69—70,
110, 120, 1812, 243
Japan 34, 203, 211, 249, 257, 266

Kazakhstan 238

Kenya 44, 5860, 107, 110, 117,
123, 1267, 141-2, 19g—200, 243,
245, 257-8, 266

knowledge, advancement 210

Kuwait 229

lake levels 116
land
cover
classification 50-4
definition g§1-2
survey 54-7
cultvable 240-9, 252
degradation 2, 101-33, 252-3,
275-6, 279, 287-8
causal nexus 288
causes 127~30
consequences I130—2
costs I130-2
definition 101
173-5
information 273—4

economics
evaluation 40-5, 83-5, 97

for food production 240—9
functions 49-50

316

husbandry 180-2
improvement 132-3
management 2, 179-202, 274
non-agricultural 240-2
resource
index 153
indicators 143-53
issues 12—24
capital value 168
recognition of role 279
role in land use planning
99-100
shortage 128-30, 274, 288
suitability 43-5
systems survey 31-2
tenure 128
use 2, 4871
adjustments to statistics 59,
(3¢
atmospheric change by 135
biophysical 52—3
change 64-6
classification 50—4
competition 48—9
definition s51-2
functional s52-3
information 57-62, 273—4
issues 646
planning 83-100, 283—4
planning team g2
statistics 57-62
sutvey 54-7
type 41-3
users g2
utilization type 41-3
landform survey 31-2, 39
Laos 58-9,234
Lebanon 58—9
legislation 98-9, 279, 282
Lesotho 107, 143, 234
Liberia 110
Libya 117
local knowledge 78-9
long-term trials 210
low-input sustainable agriculture
182-3

macro-economic policy 280
Madagascar 20, 5860, 107, 110,
232
Malawi 2, 32, 89, 103, 110, 117,
194, 243~4, 254, 258~9
Malaysia 2, 889, 110, 119, 185,
193
Maldives 234
male sperm count, decline 137
Mali 234
malnutrition 231-2
of children 232
Malthus, Thomas 220-1
management
land 2, 179-202,274
water 115-16
marginal
utility of land 167
value 158-9
117, 234
Mauritius 243

Mauritania

mbuga 187

meat production 236

17, 189, 213
Mekong 20, 22, 116, 240, 270
Mexico 6o, 115, 184, 242-3, 257-8

Mediterranean zone

milestones in awareness 3-5
military spending 279
miombo 15
modelling 106, 136
in land use planning ¢7-8
Mongolia 232
monitoring 143-53
of land use plans g¢5-6
of land resources 279, 282
of soils 33-4, 148-50
Mozambique 234, 243
multilateral aid 277
multilevel planning 87
multiple goal optimization ¢7-8
multiple-use forest management
37,192-5
multipurpose trees 196

multistrata systems 197-8

national
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action 287—9

agricultural research systems
(NARS)
land use policy 68-71
environmental

215-16

accounting 175-8
action plans (NEAPS) 70
governments, responsibility 274
land resource policy 274, 281-2
land use plan 279
policy priorities 278-8¢
population policy 284-6
negative land balance 242-3, 247
Nepal 19, 122, 127, 234, 247-8
net present value 162
Netherlands, The g2, 115, 133, 277
networks, research 209
129-30, 253
Nicaragua 234

nexus, causal

Niger, river 116
Nigeria 78, 107, 110, 127, 189, 257
Nile 20, 116~17, 270
nitrous oxide 135-6
nomadic pastoralism 188—g2
non-agricultural land 2402
non-food crops 242
non-governmental organizations
(NGOs) 8o, 277
normalized difference vegetation
37-8, 151
normative economics 160-1

index (NDVI)

North Korea 211, 249, 270
Norway 176, 277
nutrient see plant nutrient

off-site effects 103
option value 159-60
organic matter 109—I0
orthodox view 225-30
overgrazing 123-6
overpumping 115
ozone depletion 137
Pakistan 17, 21, 102, 107, 110-12,
114-16, 120, 131, 143, 184, 186,
243, 247, 254, 257-8, 261, 266,

270
Papua New Guinea 32
participatory
approach 72-82, 202, 274, 276
to conservation 142
rural appraisal 73-8
pastoralism, nomadic 15, 188—92
pasture see rangeland
peace 276,279
people
in planning 92-3
participation by see participatory
approach
versus parks 17, 142
Peru 58-9, 107, 232, 242-3
14, 19, 90, 120, 127,
155, 177, 198-9, 205, 232, 243,
257, 280

Philippines

photosynthetic pathways 212
physical properties, soil 102,
108-10
planning see land use planning
plant nutrient
balance 110

cycling 200-1

loss 106
Poland 7o
policy

international priorities 275-6
land resource 117

land use 67-71

national land resource 281-2
national priorities 278-8¢
population 260-6, 276, 279
population and land resources
2712

soils  67-71
pollution 3

atmospheric 137

soil 110
115-7
poor, numbers of 267
population 2

change, consequences 257-60

water

developing countries 256
food supply for 220-53

governments’ views 263-6
growth, world 255
increase 274, , 286, 288
land degradation link 129-30
national policies 265-6
policy 260-6, 276, 279
national 284-6
scientists’ views 262—3
supporting capacity 220-53
world 230-1, 255-7
Portugal 266
positive economics 160-1
post-harvest losses 233
poverty 267-9, 287
and land degradation 129-30
reduction 275-6
practical systems fallacy 207-8
pressure and response indicators
147-8
pressure—state-response
144-5
project implementation agency ¢3
protected areas 138—9

framework

qanat 186
rain forest zone 13-15
rangeland
degradation 18, 102, 123-6
indicators 150-1
information 125
food supply from 236—7
management 188-g2
statistics 6o
survey 37-9, 236
reassurances, food and population
2224
reclamation 111-12
of land from sea 133
of salinization, cost 131
recreational land use 54
red mud 110
refugees 270
rehabilitation of degraded land 102
reinvestment opportunities 167
remote sensing  38-40, 54~5
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research 203-19, 274, 276 Sierra Leone 234 Somalia 58-6o0, 110, 117, 229, 234,

achievements 204-5 Singapore 229, 260, 262, 285 269~70

adaptive 2067 sloping lands 1920 South Africa go

agenda 206—9 small-scale irrigation 1867 South Korea 32, 211, 249, 260,
applied 206-7 social 280, 285
basic 206—7 causes of degradation 128-30 Soviet Union (former) 22-3, 184,
benefit:cost ratio 217-18 indicators 144 237, 251
fundamental 206-7 soil Spain 266

funding 208, 213-16, 218 classification 28—9 special-purpose soil survey 29-31

land resources 216-18 conservation 1802 sperm count, decline 137

national 282 agroforestry for 198-200 Sri Lanka 14, 107, 114, 186, 198,
networks 209 economics 172-3 234, 243

stall-fed livestock 189

state and change indicators 148-52

statistical data

spectrum  206-7 failures 181

reservoir sedimentation 131 degradation

resilience 102 degrees of severity 11213

reversibility of degradation 101-2 extent II12-I5 crop production 211

river flow 102, 116 monitoring 33-4 land use 57-62

rotational grazing 1901 economic value 156—7 unreliability 57-62, 211

rural sector 276, 279-80 erosion 102-8, 288 see also information
Russia 257; see also Soviet Union cost 107 steeplands 19-20
(former) economics 164-7 structural adjustment programmes

Rwanda 16, 229, 234, 243, 269—70 effect on crop yield 106 280

indicators 147-8 subhumid tropics 15-17
salinization 111-12 information 125 Sudan 116, 234, 243, 270

extent 114 modelling 106 surface water degradation 116-17

groundwater 115 plot 104 survey see ecosystem, forest
rate 106-8

fertility decline 102, 108-10

reclamation 111-12 utilization, geological, land

Samoa 234 systems, landform, rangeland,

satellite imagery 38—40 indicators 148-50 soil, water resources survey

Saudi Arabia 115, 117 information 125 sustainability 1, g~10, 179, 273,

savanna zone 15-17 loss tolerance 105 276, 288
scales for map of the world 28 constraint 154
land resource indicators 145 mapping 2g-30 definition ¢

land use planning 86-7
participatory approach 81-2
soil maps 244-5

second paradigm for research pollution 110

monitoring 33—4, 148-50 swamp rice 13-14, 185, 201

organic matter 109-I0 Sweden 277
physical properties 102, 108-10  Switzerland 34

synchrony hypothesis 217

205-6

sectoral agencies 92—3

sedimentation 131

self-interest argument on aid

286-7

semi-arid zone 17-19

Senegal 234
shifting cultivation
shoat 189

318

13-14

profile description 27
survey 25, 27-32, 39
institutions 283
status 32
taxonomy 28
uncultivable 245
Soil Resources, Management and
Conservation Service, FAO 216
Solomon Islands 119

Tanzania 26, 221, 243, 258,

temperate zone
food imports from 237-8
forest clearance 120

tenure 128

terracing 133

Thailand 21, 64, 229, 238, 261,
280, 285,
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thresholds 102
Tigris-Euphrates 20
tin tailings 110
Togo 58-60, 234
tolerance, soil loss 105
top—down planning 72
total

economic value

value 1589
trade 279

159, I71

international 276
transmigration project 14
Tropical

Forestry Action Plan (tfap) 67-8,

120-1

Soil Biology and Fertility

programme (TSBF) 217
tubewells 187
Tunisia 243, 248
Turkey 88-¢

Uganda 32, 221, 229, 280

undernutrition 231-2, 252

United Kingdom 23, 56, 63, 121,
210, 277

United Nations
Conference on Environment 3
Conference on Environment and
Development (UNCED) 3-5, 153
Conference on Population and
Development 5
Development Programme
(UNDP) 275
Educational, Scientific and
Cultural Organization
(UNESCO) 140
Environment Programme
(UNEP) 3—4,144

United States of America 23, 34,
52, 62-3, 106, 108, 115, 180, 204,
211, 238, 257

universal soil loss equation (USLE)
106, 147

university research 216

urban
land 49

land use 62—4

migration 287
urbanization 62—4
USSR see Soviet Union (former)

vegetation survey 37-39

Venezuela 242-3

vertisols 22

vicious circle, land degradation
274

Vietnam 20, 187, 196, 232, 238,
243, 257

vlei 187

war  270-I
warnings, on food and population
224-5
waste disposal 50
water
erosion 102, 104-8
harvesting 201
management 115-16
pollution 115-17
pricing 157
quality deterioration 102
resources
degradation 102, 11518
indicators 150
information 125
irrigation needs 249
policy 117
survey 35-6, 39
shortage 17-19, 115-18
table lowering 102, 115-16
user groups 186
waterlogging 111
watershed management 133
wind erosion 102, 108
women
education and status 254, 285
population policy 261, 264
role in land resource
management 79-8o, 116, 122,
132, 276
World
Agricultural Census 51

Bank (1BRD) 8, 70, 144, 22730,
275, 277

Conference on Agrarian Reform
and Rural Development
(WCARRD) 4,73

Conservation Monitoring Centre
(wcMC) 140

Food Summit 4-5

Forest Resource Assessment
118, 1201

Reference Base for Soil
Resources 28

Soil Charter 48, 67

Soils and Terrain Database
(SOTER) 39

Yemen 20, 117, 229, 234, 243, 248
yield see crop yield
Yugoslavia (former) 270

Zaire 242-3, 248
Zaire (river)
Zambezi 116
Zambia 37,243

13, 22, 35, 116, 248

Zimbabwe 58-9, 9o, 106, 155, 181
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