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a attribute (FCC), 129, 554
Aagard, P, 167, 182, 619
above-ground litter, 240
absolute poverty, 42—43, 290, 546, 573
abundance, definition of, 237
Acacia auriculiformis, 600
Acacia crassicarpa, 600
Acacia mangium, 287, 474, 597, 600, 604,
613
Acacia mearnsii, 600
Acacia nilotica, 600, 621
Acacia salicina, 600
Acacia spp., 548—-549
Acetobacter diazotrophicus, 331-332, 336
acid rain, 211, 417
acid soils, 20, 24, 73, 217-218, 277
advantages, 231
aluminum toxicity, 216
calcium deficiency, 216
distribution, 215
excellent physical properties, 231
exchangeable aluminum, 213
exchangeable H+, 213
food crops, tolerance to, 218
genetic differences in aluminum
tolerance, 218
magnesium deficiency, 217
manganese toxicity, 217
molybdenum deficiency, 217
soil biota effects, 218
soil infertility, 164, 215, 476
species differences, 218
acid sulfate soils, 128, 128, 418, 499, 501,
See also cat clays, Sulfaquepts
Acrisols, 92
active SOC pool, 268
dilute permanganate-oxidizable carbon
(POXC), 268
dissolved organic carbon (DOC), 268
light fraction, 268
microbial biomass carbon, 268
particulate organic matter (POM),
268
adsorption, 75, 377, 380-382, 410
advective rains, 10
aerenchyma, 511
Aeschynomene americana (American
jointvetch), 558
Africa Fertilizer Summit, 339
African Great Lakes, 23
African Millennium Villages, 44, 361
aggregate destruction, 137, 495
alternate wetting and drying, 272
bioturbation, 272
determinants of, 272
soil temperature, 272
tillage, 272

aggregate formation, 136, 240, 248, 271
clay mineralogy, 271
soil texture, 271
agricultural land, 58, 62
arable (short-term crops), 61-63
pastures, 58
total, 61
agriculture, definition of, 36
agrobiodiversity, 26
agroecosystems, 53
database, 53
large-scale commercial, 53
agroforestry, 25, 609, 641-643
complex, 467468
more people, more trees, 610
sequential systems, 613
simple, 473-474
simultaneous systems, 613
tree species used, 611
Ajayi, OC, 624—625
Akinnifesi, FK, 626
alang-alang. See Imperata cylindrica
albida effect, 617, 619-620
Alegre, JC, 158, 245, 458, 470, 476
alfalfa (Medicago sativa), 389, 423, 557
Alfisol-dominated landscapes, 111
Alfisols, 18, 87, 98, 101-103
Aqualfs, 87, 98
structurally inert, 144
Udalfs, 87, 98
Ustalfs, 87, 98
Alisols, 92
Alkemade, R, 586
alley cropping, 158
allophane, 138, 141
Alnus acuminata, 332
alpacas, 160, 544
Alternatives to Slash and Burn (ASB)
programme, 464—465
aluminosilicates, 2:1 layer, 197
aluminum ion, 72
Amaranthaceae family, 247
Amazon Basin, 13
aminization, 343
ammonia volatilization, 344, 502
ammonium fixation, 345
ammonium nitrate, 340
ammonium sulfate, 339, 416
ammonium-oxidating archaea, 240, 367
Anabaena azollae, 330-331
andenes, 160
Andes, 23, 160
Andisols, 89, 92, 99, 105-107, 122, 599,
See also Andosols
Aquands, 89
Torrands, 89
Udands, 89, 99

Ustands, 89, 99
Vitrands, 89, 99, 122
Andosols, 92
Andrews, DF, 182
Andriesse, JP, 107, 446, 449
Andropogon gayanus, 19, 130, 218, 248,
389, 397, 475, 550-552, 554, 556,
580-581
Andropogon tectorum, 549
Angelsen, A, 642
Angola, 44, 55, 403
anhydrous ammonia, 212, 230, 340, 390
animal excreta, 240, 557, 577
animal traction, 350
animal-drawn plow, 162
Anion Exchange Capacity, 197, 206
an asset of the tropics, 206
anisotropy, 140
Annan, Kofi, 43
Anthony, KRM, 459
Anthropocene, 24-25
aquaculture, 127
aquatic worms (turbificids), 498
aquifers, 176-177, 186
Ara, MA, 562
Arachis hypogea (peanut), 334
Arachis pintoy, 130, 276-277, 334, 558
Arah, JRM, 500, 527
Arévalo, LA, 620
argillic B horizon, 141
Aridisols, 98, 103—104
Argids, 88, 98
Calcids, 88, 92, 98
Cambids, 88, 98
Durids, 88, 93, 99
Gypsids, 88, 93, 98
Salids, 88, 93, 99, 123, 129
arroz de secano (dryland rice), 506
arsenic, 310, 508, 526
Astatke, A, 168
Asteraceae, 246—247, 398, 613
atmospheric deposition, 211, 328-329
Australia, 8, 11, 16, 106, 177, 334, 393, 403,
426, 579, 650
Australian soil classification system, 83
available phosphorus, 370-371
Axonopus compressus, 475, 579
Ayarza, MA, 569
Ayuk, ET, 621
Ayuke, FO, 252
Azadirachta indica (neem), 247, 397
Azoarcus spp., 331
Azolla anabaena, 330
Azorhizobium caulinodans, 331
Azospirillum spp., 293, 331-332, 335
Azotobacter brasiliensis, 331
Azotobacter spp., 331-332
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b attribute (FCC), 129, 260, 551
bacteria and fungi, transformers, 242
bacterial diversity, 240
Bactris gasipaes, 52, 219, 251-252, 465, 469
Bahia-Filho, AFC, 219
banana, 52, 55, 191, 315
Bandy, DE, 477
Bangkok Plain, Thailand, 492
Bangladesh, 37, 44, 401, 508
baobab (Adansonia digitata), 21
barbecho, 435, See also secondary fallow
Barker, AV, 290
Barrios, E, 237, 240
Barron, |, 180, 184, 186
Barrow, NJ, 382
Bartholomew, WV, 319, 434, 448
base saturation, 211
methods, 202
basidiomycete fungus, 635
Bastiaanssen, WGM, 179-180, 189
Batjes, NH, 124
Beachell, H, 510
Beare, MH, 238, 240, 242
beetles, 237, 239
Beijerinck, M, 70
Beijerinckia spp., 331-332
Belize, 44
Benin, 44
Bertholletia excelsa (Brazil nut), 52, 219, 473
Bignell, DE, 251
biochar, 284-286
ash, 286
carbon sequestration, 269
crop yield, 287
definition of, 284
effects of, 287
increase in crop yields?, 288
nutrient availability, 288
phosphorus, 266
pyrolysis, 284
refugia for soil biota, 288
soil water retention, 288
structure of, 286
biodiversity, 25-26, 586
below-ground, 254
definition of, 237
functional, 26
loss, 62, 75
biofuels, 39
biological crusts, 240
biological nitrogen fixation, 330, 441442
biological terraces, 74, 158, 641
biological tillage, 145
biomass regrowth in fallows, 461
biomass, nutrient acumulation in fallows,
461
Birch effect, 76, 127, 346-347, 452, 502, 509
definition of, 182
Birch, HF, 182, 346
black carbon, 284, 451
black cotton soils, 105, See also Vertisols

Blanchart, E, 245
blue water, 527
definition of, 177
blue-green algae (cyanobacteria), 330, 502
Boddey, RM, 332, 563
Bolivia, 44, 401
bomas (Maasai households), 280, 571, 573
boreal regions, 4-5, 90, 97, 200, 242, 262,
597
Borlaug, Norman, 47, 219, 338
borracha (rubber product), 635
Bos taurus indicus (zebu), 544
Bos taurus taurus (other cattle), 544
Bosch, Carl, 69, 328
Boserup, E, 62, 436
Botswana, 19, 44, 146, 168, 571
Bouman, BAM, 508-509, 512, 515
Brachiaria brizantha, 19, 475, 552
Brachiaria decumbens, 130, 248, 252, 389, 475,
552, 555, 565-566, 579, 582, 584
Brachiaria dictyioneura, 277
Brachiaria humidicola, 276, 312, 316, 475, 552,
555, 561, 569, 579-580
Brachiaria mutica, 130, 552
Brachiaria ruziziensis, 275, 554, 556, 582-583
Brachystegia spp., 19, 247, 549, 628
Bradfield, R, 350, 599
Brady, NC, 136, 240, 416
Bradyrhizobium spp., 330, 333, 338
Brams, EA, 450
Brazil, 36, 44, 52, 111, 149, 178, 187, 190,
202, 223, 243, 334, 356, 392, 396, 401,
439, 467, 475
Brazilian phosphorus strategies, 396
Brazilian shield, 23
Brazilian soil classification system, 71
Bridges, EM, 83
British Groundnut Scheme, 9
Bruijnzeel, LA, 436, 453, 604, 608—609
Brundtland Commission, 41, 53
Bubalus bubalis (water buffalo), 544
buffering capacity, definition of, 214
bulk density, 142, 168
bulldozer land clearing, 453, 456
can it be improved?, 458
costs, 458
no burning, no ash, 454
policy, 458
topsoil displacement, 454
Buol, SW, 16, 70, 72, 83—-84, 121, 127, 139,
143, 264, 452, 476, 522, 550
Buresh, R]J, 74, 497—498, 501-502, 506, 509,
516, 521, 531
Burkholderia spp., 331-332
Burkina Faso, 44—45, 153, 179, 243
burning, 18, 30, 285, 392, 416, 433, 435-436,
550-551
Burundi, 44, 55, 215, 397, 611

c attribute (FCC), 128
C3 plants, 330, 512, 551, 557

C4 grasses, 330, 547
C4 pathway, 551
CAFOS (confined animal feeding operations
or feedlots), 546
Caires, E, 226
Cajanus cajan (pigeon pea), 50, 334, 628, 630
Calamus spp., 471
Calcisols, 92
calcium ammonium nitrate, 230, 340
calcium deficiency, 216
Calliandra calothyrsus, 158, 250, 335, 348, 397,
628
Calopogonium mucunoides (calopo), 334,
556-558
Cambisols, 92
Cambodia, 44
Camellia sinensis (tea), 52, 467
Camelus bactrianus (two-humped camel), 547
Camelus dromedarius (dromedary camel), 544
Cameroon, 44, 152, 250, 439
Campo Cerrado, 16
Campo Limpo, 15-16
Cane, Mark, 8-9
Cape Verde, 44
capoeira, 435, See also bush fallow
Capra hircus (goat), 544
carbon, 259-266
and nutrient stocks in the soil, 438
and nutrient stocks in the vegetation, 437
cycle, 261
protective capacity, 274
release, 275
saturation, 126, 273
saturation deficit, 274
soil carbon pool, 260
source of CO2, 261
total carbon content, 260
carbon emissions, fluxes, sources of, 262
carbon sequestration, 528, 585
deep carbon sequestration, 275
definition of, 269
larger aggregates, 271
macroaggregates, 271
microaggregates, 270
process, 270
rates, 273
Carboniferous period, 24
carnivorous predators, 16
cascade effects (nitrogen cycle), 327
cassava, obligate mycorrhizal crop, 248
Cassman, KG, 189, 354, 358, 501-502, 506
Casuarina esquitifolia, 614
cat clays, 86, 123, 419
catastrophic school of thought, 478
catena, 109
Cate—Nelson method, 318
cation exchange capacity, 196, 200
increasing, 206
cattle extraction, 561
cattle grazing, extensive, 16
cattle hooves, 143
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cattle manure, 279-281, 283-284, 290
high-quality, 279
low-quality, 279
cattle trampling, 144
Cauca Valley of Colombia, 23
caucho (rubber), 635
Cecropia spp., 437
Cedrela odorata, 467
Cedrelinga cataeniformis (tornillo), 469
Ceiba penntandra, 467
cellulose, 240
Cenchrus ciliaris (buffelgrass), 19, 130,
551-552, 555-556
centipedes, 239
Central African Republic, 44
Central America, 8, 13, 15, 20, 183, 548, 574
Centrosema hybrid, 557, 580, 581
Centrosema macrocarpum, 469, 558, 620
Centrosema pascuorum, 558
Centrosema pubescens, 252, 334, 389, 557-558,
587
Century model, 266
for nitrogen, 329
Cerradao, 16
Cerrado, Brazil, 11, 16, 18, 73, 229, 248, 316,
394, 396-397
history of, 73
Cerri, CC, 561, 586
Cesalpinioideae family, 330
Chad, 44
Chandler, R, 47
chapadas, 110
charcoal production, 285
Charreau, C, 146, 150, 168, 617
check dam, 161
chena (shifting cultivation), 435
Chenopodiaceae (spinach) family, 247
Chernozems, 83, 93
child undernourishment, 42
Chile, 8, 180, 350, 403
China, 38, 42, 47, 177, 186—-187, 328, 330,
401, 403, 508
Chinese soil classification system, 83
Chipata, Zambia, 615
chitemene system, 435-436
Chivenge, P, 349
Chloris gayana (Rhodes grass), 20, 389,
551-552
chontaduro, 52, 469. See Bactris gasipaes
chromium, 310
Chromolaena odorata, 398
chronic poverty, 43
chronically hungry, 42
cigarrinha (spittlebug), 475
clay minerals, 94, 128, 138, 230, 270-272,
493
permanent-charge, definition, 197
variable-charge definition, 198
clay skins, 141
clay soils, high-activity, 148
clays, kaolinitic, 123, 146, 148

clays smectitic, 142, 146
clays, low-activity, 93, 148
clearing and burning 450, 452
changes in soil chemical properties upon,
449
climate change, 25-27, See also global
warming
adaptation, 27-28, 156, 180
an unwitting case, 29
impacts, 8, 27
mitigation, 29
climate regulation, 164
climates, 4, 11-14, 350
arid tropics, 14
humid tropics, 13
Mediterranean, 4, 347
semiarid tropics, 14
subhumid tropics, 11
tropical highlands, 4
Clostridium spp., 331
cloud forests, 20
co tranh, 631. See Imperata cylindrica
CO, hydrolysis, 211
cocoa, 315-316
coconut, 219, 315, 473, 632-633, 635, 639
coconut shell, 287
Cocos nucifera, 219, 632
Coe, R, 74, 479, 615, 624
Coffea arabica, 52, 219, 632, 636
Coffea canephora, 52, 471, 636
coffee, 250
cogon, 631. See Imperata cylindrica
Cohen, Joel, 37, 640
Coleman, NT, 213, 381
collembola (mesofauna), 237
Colombia, 13, 44, 107, 249, 334, 392, 395,
401, 584
Colonido (Guinea grass), 475, 552
comminution, 238-239
Committee on Tropical Soils, 72
common beans (Phaseolus vulgaris), 26
community-based work, 161
community-managed forests, 466
complex agroforests, 473
complex food webs, 240
Compositae family, 398
composting, definition of, 284
cone penetrometers, 144
Congo, Democratic Republic of, 13, 23, 44,
55, 114, 187
conservation agriculture, 47, 136-162
five principles, 163
where it is difficult, 167
where it works, 164
conservation tillage, 74
contour cultivation, 157
contour hedges, 158
conuco (shifting cultivation), 435
convective rains, 10
Cooper, PJM, 74, 182
copra, 315, 633, 635

coral reefs, 22, 28, 39
Cordia alliodora, 600
core soil properties, 142
Coriolis force, 6
corrals, 280
Costa Rica, 44, 105, 356
Cote d’Ivoire, 150
cotton, 52, 76, 179, 187, 191, 315, 423
covalent bonds, 322
cover crop revolution, 47
cowpea, 312, 316, 330, 478
crop cultivation, continuous, 476
crop diversification, 44
crop insurance, 39
crop productivity losses, 128, 155
crop requirements, 422
crop residues, 240
crop yield decline and field abandonment,
458, 460
cropland, mismanagement of, 76
crop-livestock systems, 574
zero grazing, 577
crop—pasture integration, 582
crops, 21-22, 53
abaca (Musa textilis), 52
acai, huasafi (Euterpe oleracea) (heart of
palm), 51
acerola (Malpighia emarginata), 50
almond (Amygdalus commumis), 50
amaranth (Amaranthus paniculatus var.
leucocarpus), 50

anona, custard apple (Annona reticulata), 50

arazd, araca-boi (Eugenia stipitata), 50

avocado, aguacate, palta (Persea americana),

51
Bambara nut (Vigna subterranean), 49
bamboo (Bambusa tulda), 52
banana (Musa sapientum) (bunches), 52
baobab (Adansonia digitata) (leaves, fruit),
51
barley (Hordeum vulgare), 49
beans, common (Phaseolus vulgaris), 49
Brazil nut (Bertholletia excelsa), 52
breadfruit, mshelisheli (Artocarpus altilis),
51
bush mango (Irvingia gabonensis), 51
cabbage (Brassica oleracea var. capitata), 50,
423
cacao (Theobroma cacao) (chocolate), 52
caimito, star apple (Chrysophyllum spp.), 51
camu-camu (Myrciaria dubia), 51
canola, rapeseed (Brassica napas), 52
carambola, starfruit (Averrhoa carambola),
51
cashew (Anacardium occidentale), 52

cassava, yuca, mandioca (Manihot esculenta),

49
chayote (Sechium edule), 51
chickpea, garbanzo (Cicer arietinum), 49
chili peppers (Capsicum annuum,

C. frutescens), 50

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107176058
www.cambridge.org

Cambridge University Press

978-1-107-17605-8 — Properties and Management of Soils in the Tropics

Pedro A. Sanchez
Index
More Information

656 | INDEX

crops (cont.)

chirimoya, cherimoya (Anona cherimola), 51

cinnamon (Cinnamomum zeylanticum), 52

coca (Erythroxylum coca), 52

cocoyam, malanga, yautia, tanier
(Xanthosoma mafaffa), 49

coffee, arabica (Coffea arabica), 52

coffee, robusta (Coffea canephora), 52

cotton (Gossypum hirsutum), 52

cowpea, black-eyed pea (Vigna unguiculata),
49

cucumber (Cucumis sativus), 50

cupuagu, copoazt (Theobroma
grandiflorum), 51

duku, lanzon (Lansium domesticum), 51

durian (Durio zibethinus), 51

eggplant (Solanum melongena), 50

egusi melon (Citrullus lanatus), 51

ensett (Ensete ventricosum), 49

faba bean, broad bean (Vicia faba), 49

guandbana, graviola, soursop (Annona
muricata), 51

guarand (Paullinia cupana), 51

guava (Psidium guajava), 51

hemp (Cannabis indica), 52

jackfruit (Artocarpus heterophyllus), 51

karité, shea, tama (Vitellaria paradoxa), 52

kenaf (Hibiscus cannabrinus), 52

lentil (Lens culinaris), 49

lima bean (Phaseolus lunatus), 50

lychee (Litchi chinensis), 51

macadamia (Macadamia ternifolia), 51

maize, corn (Zea mays), 49

mamey (Pouteria sapota), 51

mamoncillo (Melicoccus bijugatus), 51

mango (Mangifera indica), 51

mangosteen (Garcinia mangostana), 51

matoke (Musa acuminata AAA Group)
(banana), 52

mung bean (Phaseolus aureus), 50

oats (Avena sativa), 49

oil palm (Elaeis guineensis), 52

okra, quimbombo (Hibiscus esculentus), 50

onion (Allium cepa), 50

opium poppy (Papaver somniferum), 52

papaya, papaw (Carica papaya), 51

passion fruit, purple granadilla (Passiflora
edulis), 51

pea (Pisum sativum), 50

peanut, groundnut (Arachis hypogea), 50

pejibaye, peach palm, pijuayo, pupunha,
chontaduro (Bactris gasipaes), 52

pepper, black (Piper nigrum), 52

pigeon pea, gandul (Cajanus cajan), 50

pineapple (Ananas comosus), 51

plantain (Musa paradisiaca), 52

potato (Solanum tuberosum), 49

pumpkins, squashes (Cucurbita spp.), 50

quinoa (Chenopodium quinoa), 49

radish (Raphanus caudatus), 50

rambutan (Nephelium lappaceum), 51

rice (Oryza sativa), 49, 506
rubber (Hevea brasiliensis), 52
safflower, cartamo (Carthamus tinctorius),
50
sesame, simsim (Sesamum indicum), 50
sisal (Agave sisalana), 52
sorghum (Sorghum vulgare), 49
soybean (Glycine max), 50
string bean (Phaseolus vulgaris pods), 50
sugar cane (Saccharum officinale), 52
sweet potato (Ipomoea batatas), 49
tamarind (Tamarindus indica), 51
taro (Colocasia esculenta), 49
tarwi, Andean lupin (Lupinus mutabilis),
50
tea (Camellia sinensis), 52
teff (Eragrostis tef), 49
tobacco (Nicotiana tabacum), 52
tomatillo (Physalis philadelphica), 51
tomato (Lycopersicon esculentus), 50
tree tomato (Cyphomandra betacea), 51
wheat (Triticum aestivum), 49
yam (Dioscorea spp.), 49
Crotalaria grahamiana, 335, 629-630
Crotalaria juncea, 335
Cruciferae family, 247
crusts, 144
depositional, 144-145
erosional, 144-145
structural, 144
Cryosols, 93
Cuba, 11, 15, 44, 168, 188-190, 246,
249-250, 293-294, 301, 401, 509, 620,
635
cuirasse (laterite outcrops), 70
Cummings, Ralph, 47
Cupressus lusitanica (cypress), 603
cupuact, 54, 473
Curatela americana, 549
curvilinear models, 318
Cynodon dactylon (Bermuda grass), 20,
551-552
Cyperus papyrus, 129

d attribute (FCC), 127

d+ attribute (FCC), 127

da Silva, LF, 386, 451

Dabher, E, 70, 146, 581

dairy, 279

damar agroforests, 470

dambos (wetlands), 18, 508

Dantas, Mario, 447, 473

Davidson, EA, 354-355

Dawe, D, 501, 526

de Foresta, H, 467, 470

De Wit, CT, 22

Deccan Plateau, India, 23

Deckers, JA, 70, 72, 83, 152

decomposers, 239-240

decomposition, 20
anaerobic, 240

DeDatta, SK, 350, 511, 515, 527
deforestation, 25, 29-30, 62, 77, 261, 285
definition of, 434
proximate causes, 434

DeFries, Ruth, 47, 464, 468, 481

degradation, environmental, 24

degraded lands, restoration of, 29

degraded pastures, 581

demographics, 37

denitrification, 354

Denning, Glenn, 186

Deois incompleta, 475, 579

Derxia spp., 331

desertification, 183

Desmodium heterophyllum, 558

Desmodium intortum (Greenleaf, pega-pega),
557

Desmodium ovalifolium, 252, 276, 312, 316,
557-558, 561, 579-580

Desmodium uncinatum (silverleaf’), 557-558

Desulfovibrio spp., 504

delta pH (ApH), 202

diammonium phosphate (DAP), 230,
340-341, 381, 393-394

Dicerorhinus sumatrensis, 471

Dichanthium annulatum, 552

digital soil mapping, 321

Digitaria abyssinica, 550

Digitaria decumbens (pangola grass), 314,
555-556

dimbas, dambos (valley bottoms), 18

Dioscorea spp., 168

Dipterocarpaceae family, 247

direct seeding (plantio direto, no till), 74, 162

disk harrows, 146, 162

dissolved organic nitrogen, 327, 329

Dixon, JA, 53, 55, 60

Djibouti, 44

Débereiner, J, 332, 335

Dobermann, A, 496, 504-505, 511, 515-516,
521, 525

Dominican Republic, 44, 157

double ring infiltrometers, 139

downward nitrate movement, 347

Drees, R, 140

drinking water, access to clean, 43—44

drip irrigation, 189, 191

drip tips, 20

Drosdoff, M, 149

droughts, definition of, 183

dry mass, 446

dry spells, 183-186

Dudal, Rudolf, 92

dung beetles, 239

Durio zibethinus, 51

Durisols, 93, 127

e attribute (FCC), 125

earthworms, 239, 244
activity, 138
Amynthas corticis, 244
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California red earthworm (Eisenia fetida),
246
cast building, 244
Eudrilus eugenia, 245
inoculation, 245
Lumbricus terrestris, 244
Millsonia anomala, 245
Pontoscolex corethrurus, 244-245, 251, 254
East African strategies, 397
Eastern Amazonia, 11
Echinolaena inflexa (capim flechinha), 549
ecosystem functions, definition of, 237
ecosystem services, 78, 526
definition of, 237
provisioning, 76
ecosystem, functions and services, 238
edaphology, 83, 120
Edwards, DC, 550
effective cation exchange capacity (ECEC),
definition of, 213
El Nifo, 8
El Salvador, 44, 154
Elaeis guineensis, 632
electrical conductivity, 202
elephant grass (Pennisetum purpureum), 314,
423, 551, 574, See also Napier grass
elephants, 143
Ellis, EC, 24
Ellison, D, 605
Elsenbeer, Helmut, 453
Embrapa, 40, 73, 479
Embu, Kenya, 253, 349, 622
endophytic bacteria, 330, 332
endophytic nitrogen fixation, 336
engineering assessments, 178
Enterobacter spp., 331
Entisols, 18, 86, 98, 101, 599
Aquents, 87, 98, 127
Fluvents, 86, 93, 98
Orthents, 86, 93, 98, 127
Psamments, 87, 92, 98
environmental degradation, 36
environmental stewardship, 37
environmental sustainability, 41
epigeic (litter-feeding), 239
epiphytes, 20, 440
equatorial forests, 20
Equatorial Guinea, 44—45
equatorial Pacific Ocean, 8
equinoxes, 8
Eragrostis pallens, 549
erodibility, 152
erosion, civil engineering, 155
Erythrophleum africana, 549
escoba de bruja (witches’ broom disease), 635
ester bonds, 312, 378
Eswaran, H, 70, 83, 140
Ethiopia, 19, 38, 40, 44, 55, 128, 156, 403,
618, 636
Eucalyptus camaldulensis, 18, 599, 608
Eucalyptus deglupta, 287, 599

Eucalyptus globulus, 599

Eucalyptus grandis, 608

Eucalyptus saligna, 599-600, 604

Eucalyptus spp., 614
controversy, 608

Eucalyptus urophylla, 599

Eudrilus eugeniae, 246, 284

Eugenia stipitata, 50, 469

eukaryotes, 237

evaporation, 129, 177, 179, 183

evapotranspiration, 9, 13, 177, 179, 188,

511-512, 606

exchangeable Ca**, 16, 233, 392, 395, 570

exoenzymes, 240

extensification, 29, 62—-63

extensive beef production, 578
improved grass—legume pastures, 579
oversowing legumes, 578
role of the legume, 579

extractive forest reserves, 465

extreme poverty, 161, 282

extreme weather events, 28

exudation of organic acids, 220

f attribute (FCC), 126
fadamas (valley bottoms), 18
Faidherbia albida, 21, 243, 642
Fairhurst, TH, 505, 518
Falkenmark, M, 177, 180, 183, 186
fallen timber, 441
fallow enrichment stage, 463
fallows, soil nutrient dynamics in, 462
fanya juu bunds, 156
FAO Agroecological Zones project, 9
Farina, MPW, 211, 229
FCC (Functional Capability Classification)
system, 120, 123
actual and potential use of, 130
interpreting classes, 130
substrata type, 123
clayey subsoil, 121
clayey topsoil, 121
loamy subsoil, 121
loamy topsoil, 121
organic soil, 121
rock, 121
sandy subsoil, 121
sandy topsoil, 121
FCC attributes and symbols, 124
aluminum-toxic a, 124, 229, 554
arid d+, 124
calcareous b, 124, 129, 551
cold t, 124
cracking clays v, 124
drought stress d, 124, 127
gravel r+, r++, 122, 128
high erosion risk y, 124
high leaching potential e, 124-125
high organic carbon content O, 124
high phosphorus fixation i, 124, 126
low active soil organic carbon f, 122

low nutrient capital reserves k, 125, 554,
569
permafrost t+, 124
poorly drained soils g, 127
saline s, 123—-124, 129
sodic n, 124, 129
subsoil anion exchange capacity g, 126
sulfidic ¢, 124, 128
surface sealing z, 128
volcanic x, 124, 126
waterlogged g, 124, 523
Fearnside, Philip, 478, 561
fecal pellets, 240, 243
feces, 239
feedlots, 179, 279, 292, 379, 546, 583-584
feed use efficiency, 556
Fernandez, KS, 247
Ferralsols, 93
Fertile Crescent, 47, 162, 178, 186
fertility rate, human, 37
fertilizer application, rates of, 341
fertilizer nitrogen recovery by subsequent
crop, 337
fertilizer needs, 313
fertilizer placement, 341
fertilizer recovery (REy), 359
fertilizer regulation, 39
fertilizer, 4Rs, appropriate use of, 340
fertilizers, price volatility, 362
Feuer, R, 70, 110
field capacity, 147
Fierer, Noah, 241
Fiji, 44, 182
fire climax, 16
Fisher, MJ, 276277, 561-562
fisheries, 39
fixed nitrogen, transfer to other plants, 336
FLAR (Fondo Latinoamericano de Arroz de
Riego), 533
flash flood, 14
flooding, 24, 102, 493, 511-512
aggregate stability, 493
biota, 498
chemical and biological consequences, 500
floodwater temperature, 498
iron transformations, 503
manganese transformations, 503
nitrogen transformations, 501
non-reducible cations, 505
oxidized and reduced zones, 500
permeability, 493
phosphorus availability, 503
physical consequences, 493
reduction process, 498
reversibility, 505
salinity, 505
silicon, 505
soil solution volume, 498
sulfur transformations, 504
swelling, 493
zinc, 505
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Fluvisols, 93
food access, 39, 42
food insecurity, 36
food production per capita, 45
food security, 39, 41

definition of, 39
food systems, 39
food-value chain, 39

transport, 40
forest fallows

secondary, 436
forest reserves, 465
forests and woodlands, 54
forests, deciduous and thorn, 15
forest—soil nutrient cycles, 437
fossil fuel and cement production, 262
Fox, RL, 382, 422
Foy, CD, 74, 220
fragility, definition of, 77
Fragoso, C, 244
Frankia—Casuarina symbiosis, 335
free-living nitrogen-fixers, 330
Friesen, DK, 561, 567
frontier forests, 25
fruit crops and trees, tolerance to aluminum

toxicity, 225

fuelwood (firewood), 39
functional groups, definition of, 237
functional redundancy, 238
fundikila, 436
fungal and bacterial activity, 138
fungal hyphae, 240
fungi, 26, 238
fungus-eating species, 242
furrows, 156

g and g+ attributes (FCC), 127
gabions, 161

Gabon, 37, 44

Gaiser, T, 148

Galford, GL, 476, 480-481, 579
Galloway, JN, 327, 329

Gambia, 44-45

Garcia-Montiel, DC, 568-569
Garcinia mangostana, 51

Garrity, Dennis, 74, 158-159, 610-611
Gazella thomsoni, 574

Geiger, Rudolf, 12, 15

Gelisols, 99, 109

genetic manipulation, 28

genotype adaptation to low phosphorus, 388
geophagous organisms, 242

Ghana, 36, 44, 253, 438

Gigaspora margarita, 250
Gigasporaceae, 247

gilgai, 88, 104

Giller, KE, 72, 74, 163, 168, 267, 353
Gillman, G, 72, 197, 200

glaciations, 71

GLASOD project, 76

Gleick, PH, 177-178, 188-189

Gleysols, 93, 127
Gliricidia sepium, 335, 397
global climate change, 527
global food security, 192
Global Soil Biodiversity Initiative, 253
Global Soil Partnership, 253
global warming, 27, 30, 39, 272, 311, 355,
371-372, 527, 531, 637, (See also
climate change)
Glomeraceae family, 247
Glycine max (soybean), 334
Glycine wightii (perennial soybean), 389,
557-558
Gmelina arborea (melina), 219
Goedert, WJ, 72, 213, 227, 396
Golley, FB, 21, 462
Grace, Peter, 29
Gramineae family, 551
grasses, improved, 551
great soils groups, 107
“green bite” grass, 573
Green Revolutions, 46—47
African, 47
Asian, 29, 47, 49, 535
critics of, 48
European, 47
farmers who benefited most, 48
germplasm, 340
North American, 47
patchy impact, 48
green water, 177—178, See also soil moisture
Greenland and Nye equation, 264, 351
Greenland, DJ, 20, 37, 59, 347, 434, 437
Grevillea robusta, 614, 622, 641
groundwater, leaching, 357
Guadalajara, Mexico, 341
Guanacaste Peninsula, Costa Rica, 16
guanacos, 544
Guatemala, 44, 636
Guatemalan Altiplano, 23
Guayaquil, Ecuador, 23
Guinea, 13, 44, 55, 57, 314, 389, 403, 423,
551-552
Guinea grass, 18, 314, 423, 475, 551
Guinea-Bissau, 44
gully bottoms, 161
Guyana, 23, 44
Gypsisols, 93

Haber—Bosch process (ammonia synthesis),
338

Haiti, 36, 40, 44, 152, 401

hardsetting, 144-146

Hardy, F, 70, 215, 347, 437

Harmattan winds, 21

Hartemink, AE, 72, 74, 321, 627

Hassink, J, 273

Hawaii, 110, 113, 148, 153, 180

Haynes, RJ, 546, 561

health, human, 38-39, 4243

healthy soils, definition of, 43, 76

Hedley fractionation, 378

Helminthosporium leaf spot, 521

Helminthosporium oryzae, 460

hemicelluloses, 240

Herbaspirilum, 331-332

herbivores, 238

Hergoualc’h, Kristell, 474

Herndndez, Alberto, 83

Herrera, Rafael, 441

Herrero, M, 544, 556, 574

Heteropogon contortus, 549, 556, 578, 587

Hevea brasiliensis (rubber), 52, 219, 465, 467,
632, 635

Hillel, Daniel, 162, 190-191

Histosols, 90, 93, 95, 99, 107-108

Holmgren, P, 611

Homolepis aturensis, 475

Honduras, 44, 245

Houghton, JT, 261

Houghton, RA, 261

Howeler, RH, 247-249

hule (rubber), 635

human nutrition, 41

human nutrition and health, 291

hunger, 42, 59

acute, 42
hidden, 42

hunger, outcome of, 43

hydrological cycle, 76

hydrology of forestry plantations, 605

Hyparrhenia rufa (puntero, yaragua, jaragud),
19, 549, 552, 554-556

Hyperiodrilus africanus, 246

i attribute (FCC), 126
IAEA (International Atomic Energy Agency),
350, 519
Ibadan, Nigeria, 104, 111, 252
ICRAF (World Agroforestry Center), 609, 615
ICRISAT (International Crops Research
Institute for the Semi-Arid Tropics),
183-184, 641
ICRISAT Sahelian Research Station, 183
IFA (International Fertilizer Industry
Association), 374
IFOAM (International Federation of Organic
Agricultural Movements), 290
igapos, 438
IITA (International Institute for Tropical
Agriculture), 112
immobilization, definition of, 344
imogolite, 89, 105, 126, 140-141, 383
Imperata cylindrica, 16, 436, 549, 631
Imperata grasslands, 243
Inceptisols, 86, 98, 100-101
Aquepts, 86, 98, 101, 127
Udepts, 86, 92, 98
Ustepts, 86, 92, 98
India, 11, 23, 37, 42, 44-45, 177-179, 182,
188, 191-192, 334, 345, 352-353, 393,
401, 435, 508, 514, 584, 615, 650
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Indian Ocean, 8, 183, 372, 631
Indo-Gangetic Plain, 178
Indonesia, 5, 13, 20, 44, 152, 249, 439, 474
infiltration rates, 139
Inga edulis, 316, 348, 469
inoculation, 245, 332
at nursery scale, 250
inorganic nitrogen, fluctuations of, 345
inorganic phosphorus, 374
inositol phosphate (phytate), 378
Instituto de Suelos (Cuba), 72, 83, 94
integrated crop-livestock system (integragdo
lavoura-pecudria), 165
intensification, 30, 58—62
intensive, traditional Brazilian, 54
intermountain valleys, 23
International Nitrogen Initiative, 328
internet infrastructure, 41
intertropical convergence zone, 6
in vitro dry matter digestibility, 556—557
iodine, 310
IR8 rice variety, 509-510, 515
iron, 112, 128, 503
iron and aluminum oxides, 97, 504
ironstone caps, 71
IRRI (International Rice Research Institute),
135, 314, 350, 505, 508-510, 512-513,
516
irrigation, 189
and carbon, 192
large-scale basin, 187
supplemental, 180, 186, 192
irrigation efficiency, 178, 180
irrigation systems, 186
Latin America, 187
tropical Africa, 187
ISFM (Integrated Soil Fertility Management),
75
isomorphic substitution, 198, 390
IUSS (International Union of Soil Sciences),
321
TUSS Working Group 2014, 83
IWMI (International Water Management
Institute), 179

jachere (secondary forest fallow), 435,
491

Jama, B, 627, 629

Jamaica, 44

Japanese farmers, 525

jebe (rubber), 635

Jennings, Peter, 189, 510

Jenny, Hans, 70, 82

Jethro Tull’s moldboard plow, 47, 162

Jez, ], 416

jhum, 435

Jobbagy, EG, 263

Jones, A, 22, 288, 360, 558

Julbernardia spp., 19, 247, 549

jungle rubber, 57, 243, 465, 468

Juo, Anthony, 72, 74, 214

juquira, 475
Jurassic period, 23

k attribute (FCC), 125, 554

Kade “forest oxysol”, 443

kaingin (shifting cultivation), 435

Kalahari Desert, 11, 14

Kamprath, Eugene, 73, 214, 222, 226, 382,
407, 416, 425

Kandjustalf, 94, 183

Kang, BT, 74

Kang, He, 47

karité, 18, 55, 617, 633

Karoo system, 23

Kastanozems, 93

kazkazi winds, 8

Kebede, Gigar, 161

Kellman, M, 10, 16, 22

Kellogg, Charles, 70

Keng, JCW, 198

Kenya, 40, 44, 105, 112, 182, 184, 192, 239,
253, 328, 330, 334-335, 396, 399400,
403, 630, 637

keystone species, 238, 242

definition of, 237

Kho, RM, 613

kikuyu grass, 574

Kikuyu red loam, 139

Kilombero Valley, Tanzania, 534

Képpen, Wladimir, 11, 14

Koraro Millennium Village, 38, 161

Koraro, Ethiopia, 38, 191, 361

kraals (corrals), 280, 576

Kruger National Park, 551

Krui tree farmers, 471

kudzu, 249, 559

kusai winds, 8

Kuznets, S, 62

Lablab purpureus, 334

ladang (shifting cultivation), 435

Ladha, JK, 167, 526

Lake Malawi, 19

Lal, R, 74, 135136, 141, 146, 155, 158, 163,
243, 436, 457-458

ladang. See Imperata cylindrica

Lambayeque Valley, Peru, 188

land degradation, 154

land use, 36, 54

land-use change, 36, 58, 262

land-use intensification, definition of, 58

landscapes, erosion rehabilitation, 161

Lansium domesticum, 51, 471

Lantana camara, 398

Laos, 36, 44

large-scale farmers, 480

late planting, 167

laterite paradigm, 70, 72

laterites, coverage, 70

lateritic soils, 70-71

laterization, 70

latifundistas, 54
latitudinal transect, 240
Latosols, 71
definition of, 70
Latossolo Amarelo, textura muito pesada,
140
Lavelle, Patrick, 74, 241, 244-245, 251-252,
478
leaching, 20, 443
leakiness, nitrogen cycle, 327
Lehmann, J, 286, 446
Leptosols, 93
Lesotho, 44
Leucaena leucocephala, 158, 246, 335, 620, 628
Liberia, 44
Libya, 190
lichens, 331
lightning production, 329
lignins, 240, 280
decomposition, 537
lignin:nitrogen ratio, 280
liming, 128-129, 210-212, 221
calcitic, 232
fineness of lime, 223
kitchen ash, liming with, 225
overliming, 226
placement method, 221
quality of, 223
rate formulas, 222
requirement, 221
residual effects, 226
with organic inputs?, 225
Linear Response and Plateau (LRP) model,
319, 341
litter comminuters, 238-239, 254, 629
litter fall, 20, 440
livestock, 544
in the tropics, 545
monogastric, 547
products, 546
revolution, 546
ruminants, 546
in temperate regions, 545
terminology and metrics, 545
livestock and environment, 584
livestock-based systems, 433
Lixisols, 93
llamas, 160, 544
Llanos Orientales, Colombia, 245, 248, 276
logged forest, 437, 643
Lopes, Alfredo, 16, 70, 73, 146, 164, 185,
217, 229, 338, 384, 396-397, 412,
581-582
Los Bafios, Philippines, 5-6, 494, 497
Loudetia acuminata, 550
lowland evergreen forest, 20
lowland rice systems in Asia, 533
irrigated, 533
rainfed, 533
lua (shifting cultivation), 435
Lugo, Ariel, 461
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Lundgren, Bjorn, 463, 603
Luvisols, 93, 126

m attribute (FCC), 127
Maasai Mara, Kenya, 15, 573
MacDonald, GK, 373, 405
Machakos District, Kenya, 159, 186
Machu Picchu, Peru, 160
macroaggregates, 136
macrofauna, 237
and microorganisms, 254
size differences, 237
macropores, 136
Macroptilium atropurpureum (siratro), 334, 587
Madagascar, 13, 20, 44, 178, 189, 576
Madre de Dios, Peruvian Amazon, 240
Mafongoya, PL, 625, 628—629, 642
magnesium, 310
maize, 26
major cereals, nutrients accumulated by, 313
Makoka, Malawi, 626—627, 643
Malawi, 41, 44, 158, 182, 185, 335, 361, 403,
625, 627
Malaysia, 13, 20, 36, 44—45, 154, 215, 403,
474
Maldives, 44
Mali, 4445, 145, 182, 187, 189, 394, 396, 509
Malthus, Thomas, 37, 62
managed forests, 465
Manaus, Brazil, 109, 114, 245, 478
manganese, 503
Mantaro and Cajamarca valleys, Peru, 23
manure, 278
applied to croplands, 282
bedding, 278-279
beneficial effects?, 283
C:N ratios, 280
carbon sequestration, 283
collection and handling, 281
efficiency, 282
feces, 278, 281-282, 405, 546, 548,
556-557, 564, 566, 569, 573
immobilization, 280
immobilization—mineralization threshold,
281
monogastrics, 278
nutrient composition, 278
quality, 280
ruminants, 56
storage, 282
straw, 278, 397, 424, 502
transformations, 281
urine, 278, 281-282, 355, 405, 556, 566,
569, 573, 583
manyattas (households), 571
maresha plow, 162
Martinique, 245
Masvingo, Zimbabwe, 29
Matson, Pamela, 355, 443
Mauna Loa, Hawaii, 26
Mauritania, 44

Mauritius, 44
Mbola Millennium Village, Tanzania, 631
McClung, AC, 416
Medicago sativa (alfalfa), 557, 559
Mediterranean climates, 127
Mehlich soil test method, 72
Mekong River, 24, 114, 128, 186
Melillo, Jerry, 273, 276, 443
Melinis minutiflora (gordura), 389, 552, 556
Meloidogyne javanica (nematode), 630
Mendel, Gregor, 47, 69
Meseta Central of Costa Rica, 23
Mesorhizobium spp., 331
metabolic carbon pool, 267
metabolic soil organic nitrogen, 343
methane (CHy), 26
methane emissions, 164
Mexico, 11, 15, 37, 44, 47, 49, 52, 178, 342,
401, 403
Mexico City, 23
Michon, Genevieve, 467, 471
microaggregates, 143, 147
microbial biomass, 240
microclimate, 618
micronutrients, 448
deficiencies, 42, 295
microorganisms, 237
micropores, 136, 143, 147, 348, 381
Millennium Development Goals (MDGs),

42-43

Millennium Ecosystem Assessment, 75-76,
237

Millennium Villages, 38, 44, 180, 189, 191,
394

millipedes, 237, 239
milpa (shifting cultivation), 435
Mimosoideae subfamily, 330
Minas Gerais, Brazil, 275
mineral fertilizer rates, 249
mineralization process, 240
mineralization versus immobilization, 329
mineralogy, 123, 196, 200, 384, 496

allitic, 94, 200

amorphic, 200

andic, 200

ferrihydritic, 200

ferritic, 94, 200

ferruginous, 200

hydrous mica, 145, 197

illitic, 200

kaolinitic, 91, 128, 200, 203

layer silicate, 148

mixed, 199

oxidic, 200, 203

sesquic, 200

siliceous, 121, 140, 200, 203
minerals

amorphous, 197

gibbsite, 84-85, 198, 200

glassy, 200

goethite, 71, 198

halloysitic, 200, 203
hematite, 71, 198
kaolinite, 198
smectite, 197
vermiculite, 197-198
minimum tillage, 162
Minjingu phosphate rock, 397, 399
Miombo savanna, 16, 548
missing carbon sink, 261
mites, 237
mitigation, 27
mixed crop-livestock systems, 574
more nutrients on the move, 576
smallholder mixed dairy, 576
Mohr ECJ, 5, 10
moldboard plow, 47, 146
Mollisols, 107, 528, See also Chernozems
Aquolls, 90, 93, 99
Rendolls, 90, 93, 99, 127
Udolls, 90, 93, 99
Ustolls, 90, 93, 99
monsoon, 8
Moran, Emilio, 71, 436
Moreira, FMS, 218, 247
Morelli, M, 227
Morocco, 152, 350
Mosier, A, 355
mounds for root crops, 435
Mount Kilimanjaro, 26
Moura, W, 139, 143, 374, 452
Mozambique, 44, 55
Mucuna pruriens (velvetbean, frijol terciopelo),
165, 334
Muguga, Kenya, 9
Mukurumbira, LM, 280
mulch, clear plastic, 136
mulching, 135
multistrata agroforests, 469
Myanmar, 44, 403, 631
mycorrhizae, 137, 246
arbuscular endomycorrhizae, 247
decrease with tillage, 255
ectomycorrhizae, 247
endomycorrhizae, 247
inoculation, 248
nodulation of rhizobia, 247
phosphate, faster inflow of, 247
positive and negative effects of, 247
reduced translocation, 248
soil water uptake, 248

n attribute (FCC), 129

Nairobi National Park, 573

Nakuru National Park, 573

Namibia, 14, 19, 44-45, 393, 571

NARS (National Agricultural Research
Systems), 40

National Research Council (NRC), 289

National Resource Conservation Service
(NRCS), 76

Neill, C, 443, 479, 563
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Nepal, 44, 166, 334
Nephelium lappaceum (rambutan), 51, 471
Nepstad, DC, 20, 26, 276, 475-476,
479
NERICA rice varieties, 539
net primary productivity (NPP), 21
Netherlands, 339
Neue, HU, 498, 505, 529
Ngorongoro, Tanzania, 573
Nicaragua, 44
Niger, 23, 44, 114, 145, 184, 187, 253, 394,
509, 611
Nigeria, 44, 135, 182—183, 253, 334, 346, 393,
611
night soil, 278
night temperatures, 27
Nitisols, 93
nitrate accumulation, 345
nitric oxide (NO), 327, 355
nitrification, 343
nitrogen, 130, 240, 283, 310, 326, 358,
366-367, 446, 501, 628
nitrogen-fixers, 238-239
total nitrogen, 451
nitrogen cycle, 327, 563
nitrogen fertilizers, 339, 349
nitrogen mineralization, 452
nitrogen pools and fractions, 329
nitrogen use efficiency (NUE), 358
nitrogenase enzyme, 330
Nitrosomonas chemoautotrophs, 343
Nitrosospira chemoautotrophs, 343
nitrous oxide (N,0), 26, 356, 512, 531
emissions, 443
non-destructive image analysis, 139
non-exchangeable acidity, 214
Northeast Brazil, 14
Northern Guinea Savanna, 55, 533
no tillage (no-till), 74, 145, 162-163
nucleic acids, 378
nutrient additions by the ash, 446
nutrient composition, of manures, 350
nutrient cycling, 557
nutrient depletion, 74
nutrient fluxes from the atmosphere,
441
nutrient fluxes from vegetation, 439
nutrient hotspots, 238, 573, 589
nutrient losses from soils, 443
nutrient management, 515
nutrient uptake, 312
nutritional security, 37, 39
Nyando Basin, Kenya, 152
Nye, PH, 20, 240, 434, 451
Nziguheba, G, 378

Oades, JM, 240

Oberson, A, 576

obesity and overweight, 39
Ochroma spp., 463
Oenema, O, 571

oil palm, 52, 57, 219, 250, 315, 338, 473,
632-633, 640
plantations in Histosols, 474
Oldeman, IR, 76
Oliveira, AJ, 72, 190, 384, 467
Olk, DC, 525
Ong, Chin, 610, 613, 615
orangutan (Pongo pygmaeus), 472, 642
organic farming, 289-291
average crop yields, 295
can it feed the world?, 296
Cuba, leader in, 293
definition of, 290
developed versus developing countries,
295
different from agroecology, 296
environment, 292
implications for the tropics, 292
nitrogen-limited and phosphorus-limited,
295
nutrients, 290
pests, 291
rainfed systems in, 295
the rhetoric, 296
the science, 290
transition from conventional, 292
organic fertilizers, classes of, 348
organic input quality decision tree, 267
organic inputs, 238, 250, 265
chemical fertilizers, combination of, 75
definition of, 237, 259
quality, 74
rate of decomposition, 240
organic nitrogen mineralization, 342
organic phosphorus, 312, 375-379, 390
organic phosphorus fractions, 380
organic resource quality, 267
organic systems in developing countries,
performance, 295
organoponic urban gardens, 246
Orinoco Basin, 23
Oryza sativa. See rice
Ouagadougou, Burkina Faso, 21
overnourishment, 39
Ovis aries (sheep), 544
oxidation—-reduction reactions, 416
Oxisol-dominated landscapes, 109
Oxisols, 16, 84, 93, 97-100, 121, 185, 213,
245, 248, 250, 285, 383, 392, 396, 398,
403, 599, 627, 643
Aquox, 84, 93, 98
Perox, 85, 98
Torrox, 85, 98
Udox, 84, 91, 98
Ustox, 84, 98, 127

Pacific coast of Central America, 11
Pacific coast of Colombia, 20
Paddock brothers, 37

Pagiola, Stefano, 154

Pakistan, 167

palatability, 556
Palm, CA, 74, 77, 121, 123, 127-128, 135,
163-164, 196, 240, 253-254, 260, 267,
273, 275, 349, 434, 439, 464, 471, 495,
525, 563, 643
palmito, 470
Pampaida, Nigeria, 573
Pan, Y, 262
Panama, 44
pandemic diseases, 36
Panicum maximum, 18, 20, 245, 314, 389, 423,
457, 549, 551-552, 555-556, 566, 579,
582
Pantanal, Brazil, 18
Papilionoideae subfamily, 330
Papua New Guinea, 20, 44, 635
paradigm shifts, early twenty-first century,
319
Paraguay, 44, 187, 401
Parand Basin, 23
Paraserianthes falcataria (albizia), 243
Parkia biglobosa (neré), 549, 617
Parton, WJ, 74, 266, 373, 417
Pashanasi, B, 74, 245, 251-252
Paspalum conjugatum, 475
Paspalum notatum (Bahia grass), 553
Paspalum pectinatum, 549
Paspalum virgatum, 475
pastoralism, 571
complementarity, 573
Fulani, 281, 571-573
mobility, 572
social framework, 573
pasture degradation, 475, 581
pastures, improved after slash and burn,
474-475
pastures, overgrazing, 76, 130, 576, 579, 582,
586, 631
patchiness, 245, 573
pathogens, 26, 239, 284, 291
Patrick, WH, 493, 502, 504, 531
Paolinelli, Alysson, 165, 583
Paustian, Keith, 266, 269
Payne, WA, 184
peach palm, 52, 473, 620, 635
pedology, definition of, 83
pedology, quantitative, 71
pedotransfer function, 77, 131, 139, 148, 321
pejibaye, 54, 469—470, 473. See Bactris gasipaes
Pennisetum clandestinum (kikuyu grass), 389,
553
Pennisetum purpureum (Elephant, Napier
grass), 158, 314, 423, 551, 553, 574
per-capita food production, 327
percolation pond, 161
permanent wilting point, 147
Peru, 6, 8, 14, 36, 44, 47, 49, 316, 395
pests and diseases, increasing incidence of,
460
pH, 197, 202, 230, 500-501
pH changes by management, 202

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107176058
www.cambridge.org

Cambridge University Press

978-1-107-17605-8 — Properties and Management of Soils in the Tropics

Pedro A. Sanchez
Index
More Information

662 | INDEX

pH—charge relationships, 202
Phaeozems, 93, See also Mollisols
Phaseolus vulgaris (common bean), 248, 334
phenolics, 240, 291, 526, 556
phosphate rocks, 395
phospholipids, 378
phosphorus
availability, 521
balance, 401
balance studies, 401
cycle, 371
deficiency, 370, 380
fractions, 379
plant requirements, 380
precipitation, 380
release, 386
phosphorus fertilizers, 291, 394
phosphorus sorption, 371, 380
by iron, 125, 383
estimation in the field, 383
estimation in the lab, 382
geographical distribution, 384
ways to decrease, 385
will the world run out of phosphorus?, 373
phosphorus use efficiency, 405
photoperiod, 6
photosynthesis, 5
pijuayo, 52, 469, See also pejibaye
pineapple, 51, 219, 315, 423
Pinus caribaea, 600, 604
Pinus ellilottii, 600
Pinus mercusii, 600
Pinus oocarpa, 600
Pinus patula, 600, 603
Pinus taeda, 600
Piper nigrum (black pepper), 52, 219, 471
Pisum sativum (pea), 50, 336
Pittelkow, CM, 162-163
Planaltina, Brazil, 370, 397
Planosols, 93
plantation forestry, 597
planting trees and rainfall, 605
second rotation, 604
species, 598
planters, zero tillage, 144
planting rains, 182
planting stick, 162, 165, 460, 601
planting time, 180
plinthite, 70-71, 84-87, 452
Plinthosols, 93
plot-level agroforestry, definition of, 610
plow pan formation, 144
Plucknett, DL, 635, 639-640
Podzols, 90, 93, 107, See also Spodosols
polyphenols, 280
Ponnamperuma, EN, 350, 498-504
pools, definition of, 266
Popenoe, Hugh, 452
population growth, 36-37
Postel, Sandra, 188
potassium, 130, 279, 291, 310, 521

poultry manure, 279
poverty, 25-26, 36, 41, 43, 45, 59, 75, 156,
273, 397, 508, 532, 631
poverty trap, 43, 75
POXC (permanganate-oxidizable carbon)
method, 269
primary minerals, 196, 374
prokaryotes, 237
promiscuous species, 330
Prosopis spp., 548, 600
proteins, 37, 39, 240, 310, 327, 343
protozoa, 237, 239-240
puddling, 167, 494
aggregate destruction, 495
agronomic advantages, 496
bulk density, change, 495
chemical reduction, 496
porosity,change, 495
structure regeneration, 496
yields effects, 496
Pueraria javanica (temperate-region kudzu),
557

Pueraria phaseoloides (kudzu), 248, 251-252,

334, 556-557, 559, 579, 620
Puerto Rico, 139
push—pull system, western Kenya, 291

q attribute (FCC), 126
Queensland, Australia, 18, 104, 190, 578

R substrata type (FCC), 135
r+ and r++ attributes (FCC), 128
rain and dust, 441
rainfall distribution, 6
rainfall intensity, 10, 151, 452
rainfall variability, 28, 180
rainfed agriculture, 177
rainwash, 440
Ranomafana National Park, Madagascar,
631
ratchets and pivots, 47
reactive nitrogen, 327
redox window, 512, 531
reduced tillage, 168, 270
Reeve, NG, 72, 222, 228
Regosols, 93
Reid, Robin, 572
replacement fertility, 38
residual effects, 401
residual water, 147
reverse phenology, 617
Rhea americana (rhea), 550
rhizobial strains, 72, 332
Rhizobium spp., 331
rhizosphere, 269, 330, 335, 345, 398, 497,
500-501
exudation, 389
free-living bacteria, 335
rice (Oryza sativa), 26
aerobic, two types, 513
hybrid, 510

lowland, 506-509, 530
modern varieties, 509
upland, 56, 457, 509
yield stagnation—nitrogen sequestration,
525
rice cultivation systems, 506
agronomic taxonomy of wetland soils, 522
arsenic poisoning, 531
direct seeded rice, 509
environmental dimensions, 526
favored upland, 509
flood-prone rice, 509
irrigated rice, 506
methane emissions, 529
rainfed rice, 508
rice and water, 511
timing of nitrogen applications in rice,
519
transplanting, 496
direct seeding, 513
water requirements, 511
water-saving options, 512
rice farmers, 495
rice yields, high night temperatures, 527
rice—wheat system, 53, 508
Rinchosporium oryzae, 460
Riskin, Shelby, 443
Ritchey, Dale, 72, 229
river basins in Asia
Brahmaputra, 24, 114, 186
Chao Phraya, 24, 114, 186, 509
Ganges, 24, 114, 186
Indus, 186
Irrawaddy, 24, 114, 186, 509
Mekong, 24, 114, 186, 509, 527
Rivera, Ramoén, 247, 249
rivers, 176-177, 261, 609
black-water, 113
clear-water, 113
white-water, 113-114, 438
rivers in Africa, 187
Congo, 23, 187
Limpopo, 187
Nile, 23, 178, 186-187
Zambezi, 19, 23, 178, 187
rivers in South America
Amazon, 23
Rio Negro, 114
Tocantins, 114
Rockstrém, J, 176-180, 183, 187188
Roger, PA, 497498, 501
Roose, E, 152, 158
root area extenders, 239
root exudates, 137, 241
root length, 389
Roth-C model, 266
Rottboellia cochinchinensis, 165
roza y quema (shifting cultivation), 435
rubber, 57, 247, 338, 473, 632—-633
rubber plantation, 639
Rufino, Mariana, 575
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ruminants, 405
monogastrics, 278
wild, 16, 56, 546

runoff and erosion, 442
control of, 161, 164
increased, 456

rural poor, 43, 46

Russia, 69, 403

Rwanda, 44, 55, 159

s attribute (FCC), 129
Sabana of Bogotd, 23
Sachs, Jeffrey, 43
Sadoré, Niger, 184, 253
Sahara Desert, 14, 190
Sahel, 11, 16, 168, 183
Salati, E, 605-606
Salinas, José, 74, 217, 389, 393
salivazo (spittlebug), 475
Samoa, 44, 334
Sanchez, PA, 16, 18, 28, 42—45, 48, 53, 70, 72,
74, 76, 121, 124, 127, 139, 146, 155,
158, 167, 217, 264, 267, 319, 321, 389,
392, 405, 412, 436, 445, 459, 476,
495-496, 509, 515, 521-522, 525, 550,
562, 566, 601, 609, 624, 629
sand textures, 138
coarse, 136
fine, 131, 135-136, 141
medium, 136
Sanford, RL, 437
Sanginga, N, 284, 330, 350
sanitation, 44
Sao Paulo, Brazil, 37, 190
Sarawak, Malaysia, 447
Sattari, SZ, 372
saturated hydraulic conductivity, 139
saturated soil, 146
savannas, 15-20
African, 18
anthropogenic, 16
Australian, 18
derived, 16
dystrophic (nutrient-poor), 19, 548
eutrophic (nutrient-rich), 19, 548
Latin American, African and Australian,
16
Schelhaas, RM, 449
Schimel, JP, 343
Schlesinger, WH, 273
Schmidt, MW, 269, 278
Scholes, RC, 551
school meals, 44
schools, secondary, 44, 573
Schroth, G, 641
sea level rise, 26
secano favorecido (upland rice), 509
secondary acidity, 230
secondary minerals, 196, 374
seed production systems, 39
seed subsidy, 41

selenium, 310
Senegal, 44, 150, 154, 334, 393, 396
sequential agroforestry systems, 622
adoption of improved fallows, 630
economics of improved fallows, 626
fuelwood production in improved fallows,
627
improved fallows non-coppicing, 623
improved fallows, coppicing, 625
macrofauna and improved fallows, 629
nitrogen contribution of improved
fallows, 628
nutrient cycling in improved fallows, 629
pest management in improved fallows, 629
physical properties of improved fallows,
629
year-round cover by improved fallows, 627
seringueira (rubber), 635
Serrao, EAS, 16, 436, 475, 561, 568, 581
Serratia spp., 331-332
Sertdo, northeast Brazil, 21
Sesbania rostrata, 331, 333
Sesbania sesban, 161, 250, 397, 629-630
Setaria sphacelata (setaria), 130, 551, 553
Seubert, CE, 446
Seventh Approximation. See Soil Taxonomy
Shannon index, 241
Sheehy, JE, 514-515
Shorea javanica (damar), 467, 471
shortened fallows, 460
Sidle, RC, 154
Sierra Leone, 44, 182, 206, 633
Sileshi, G, 622, 625-626, 629
silicon, 310
Silver, WL, 441
Simons, Tony, 617
simultaneous agroforestry systems
alley cropping, 614
live fences, 620
silvopastoral systems, 620
Sinclair, FL, 610
Singapore, 37
single-grained soils, 138
sinks (carbon uptake, sequestration), 262
Siqueira, JO, 72, 218, 247
sisipan (continuous jungle rubber system),
468-469
Sitiung, Indonesia, 575
Sivarajasingham, S, 70
Six, J, 136, 138, 163, 275, 302
Skjemstad, JO, 271
slash-and-burn agriculture, 16, 433437
alternatives, 251-252
crop yield decline and field abandonment,
458, 460
forest—soil nutrient cycles, 437
land clearing, 436—437
hydrological consequences, 452
secondary forest fallows, 435, 444, 447,
459, 461-464
slash and mulch, 435

slickensides, 104
slope, 122, 128
slow and passive SOC pools, 269
slow and passive SON pools, 312, 343
small farms definition of, 38
smallholder farmers, 38, 48, 54, 180, 189,
191, 225, 332, 359, 574, 576-577, 611,
635
Smil, Vaclav, 339, 372-373
Smith, CW, 121, 129
Smyth, TJ, 450, 477
Snedaker, SC, 435
soil acidity, 210-211
aluminum toxicity, 210
causes, 211
exchangeable H+, 213
hydrogen toxicity, 210
PpH determination, 211
PH(t120), the most commonly used method,
211
soil atlases, Africa, 22
soil bacteria, diversity and abundance, 240
soil biodiversity, 237
soil biodiversity and land-use change, 250
soil classification systems, 82
Cuban, 83
FCC. See FCC (Functional Capability
Classification) system
Soil Taxonomy, 115
soil compaction, 143, 164, 454
Soil Conservation Service, United States
Department of Agriculture, 70
soil degradation, definition of, 76
soil depth, equivalent method, 164
soil diversity, importance of, 115
soil engineering functions, 242
soil engineers, 238-239
definition of, 242
soil erosion, 75, 151, 154-155, 158, 599,
613
erodibility, 128
rainfall, 151-152
risk, 128
slope gradient and length, 151
soil cover, 21, 150-151, 352, 629
soil fertility, 131, 309-313
boron, 310
chlorine, 310
copper, 310
decline, 435, 459
definition of, 310
hydrogen, 310
iron, 310
manganese, 310
molybdenum, 310
nickel, 310
oxygen, 310
phosphorus, 310
requirements, 551
three principles of, 311
zinc, 310
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soil formation, factors of, 82
soil health indicators, 76
soil management paradigms, 73
first, 73
second, 74
third, 75
soil maps, 39
soil mass equivalent method, 164
soil mineralogy, 196
attributes, 121
soil moisture, 144, 146, 177, 182—-185, See also
green water
characteristic curve, 147
soil moisture regimes, 10
aquic, 11
aridic, 11
aridic tropustic, 20
moisture availability index, 9
perudic, 85
typic tropustic, 20
udic, 11, 84-87, 89-91, 109, 127, 182
soil moisture tension, 10, 136, 146, 190, 344,
378, 494-496, 511
soil nutrient depletion, 245, 275, 516
soil nutrient supplies, indigenous, 517
soil organic carbon (SOC), 163, 260, 264, 618,
See also soil organic matter (SOM)
topsoil, 263
soil organic matter (SOM), 135, 385
attributes, 126
decomposition, 239
definition of, 260
models, 266
synthesis, 239
soil physical properties, 134
attributes, 122
deterioration, 460
soil properties
the three core properties, 357
balance between NO, N,0 and N,
emissions, 357
soil reaction (pH), attributes related to,
128
soil sampling, 313
soil sterilization, 248
soil strength, 144
cohesive forces, 144
frictional forces, 144
soil structure, 139, 242
runoff and erosion, 452
Soil Survey Staff, 5, 10, 83-84, 197
soil temperature regimes, 83
isofrigid, 5
isohyperthermic, 5
isomesic, 5
isothermic, 5
soil test correlation, 318
soil test methods, 387
soil tests, 387
soil variability, 315
soil water, 146

SoilDoc, 322
bringing the lab to field, 322
soil-poverty cycle, 43
soils with permanent charge, 138
soils with variable charge, 136137, 198,
226, 271, 496
soils, in a global context, 75
soils, not fragile, 77
soils, thin sections, 140
solar energy, 5
solar radiation, 515
Solomon Islands, 44
Solonchaks, 93, 123, 129
Solonetz, 93, 95, 123
Somalia, 44, 55, 187, 393
sour veldt (nutrient-poor savannas), 19
southeastern China, 125
southeastern United States, 125-126
southern hemisphere summer
(November—January), 6
soybeans, Brazilian Amazon, 479
Spain, JM, 74, 217, 549
species richness, 20
specific anion adsorption, 205
spectroscopy, 320
spittlebug, 475, 579
Spodosols, 107-109
Aquods, 90, 99
Humods, 90, 99
Orthods, 90, 99
Sposito, Garrison, 77, 197
sprinklers, 189
SRI (System of Rice Intensification), 514
Sri Lanka, 44—45, 160, 178, 350, 393, 398,
435
St Vincent, 44
starches, 240
Steinfeld, H, 545, 547, 584
Stern, N, 28, 41
Stewart, WM, 372, 378
stoichiometry, 237, 279, 312
stone bench terraces, 160
stone bunds, 160
stone lines, 135
stone mulches, 160
storm, kinetic energy, 151
straw mulch, 136
Striga hermonthica, 629
structural carbon pool, 267-269
structurally inert soils, 141
stunting, 42—43
Stylosanthes capitata, 334, 557, 559-560
Stylosanthes guianensis (stylo), 130, 334, 557,
559, 580
Stylosanthes hamata (verano), 579, 587
Stylosanthes humilis (Townsville stylo),
578
Stylosanthes macrocephala, 334
Stylosanthes scabra (seca), 334, 557
Sudrez de Castro, F, 150
Subramanian, S, 47

subsoil, 243, 314, 425, 496, 642
acidity, 227
bulldozer-cleared Oxisol, 249
compaction, 146
gypsum, 185, 200, 228, 418
Sudan, 14, 44, 187, 403
sugar cane, 423
plantations, 574
sugar cane bagasse, 287
sugars, 240, 278
Sulfaquepts (acid sulfate soils or cat clays), 102
sulfur, 279, 310, 339-340, 415, 428, 504, 561
anion exchange, 416, 419
cycle, 416
fertilization, 424-426
inorganic, 418
mineralization, 418
nutrition, 422
organic, 417-418
soil testing, 422
sorption, 419
sources of, 416, 424
total, 417
Sumner, ME, 72, 211, 222, 228
surface sealing and crusting, 144, 160
Surinam, 44
sustainability, 41
definition of, 41
economic, 41
in space and time, 41
sustainable agriculture, 53
three dimensions, 41
Sustainable Development Goals (SDGs), 44
sustainable livelihoods, 41
Swaminathan, MS, 43
Swaziland, 44
sweet potato, 26
swidden (shifting cultivation), 434—435
Swietenia macrophylla (mahogany), 467
Swift, MJ, 74, 237-238, 240, 253-254, 275,
311
Syers, JK, 168, 385
Szott, LT, 463—464

t attribute (FCC), 127
Taal Volcano, Philippines, 107
Tackaberry, R, 16, 22
Tanaka, Akira, 350, 503, 510, 515
Tanzania, 44, 182, 186, 395, 403, 603
taungya agroforestry system, 473
tavy (shifting cultivation), 435
Tectona grandis (teak), 600
temperature and solar radiation, 4, 444
temperatures, excessively high, 135
temperatures, low, 135
Tephrosia vogelii, 335, 629—-630
termites, 237, 239, 242-243, 498
building process, 242, 254
mounds, 242
source of methane?, 244
Terra Preta de Indio (Indian Black Earth), 285
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Terra Roxa Estruturada, 139
terracing, 150
terrestrial forest regrowth, 262
Terry, RA, 347, 556
Thailand, 36, 44, 334, 393, 401, 631
Themeda triandra (Red oak grass), 549-551,
556
Theobroma cacao, 52, 632, 635
Theobroma grandiflorum, 51, 473
thermal diffusivity, 135-136
thermophilic composting, 284
thixotropy, 142
Thomas, MF, 214, 579-580
tied ridges, 156
Tiffen, M, 159, 611
Timor-Leste, 44—45
Tithonia diversifolia, 247, 348-349, 386, 392,
397, 399
Togo, 44, 393, 396
Toledo, José, 16, 551, 581
torourco pasture, 475
Tothill, JC, 549
Trachypogon spp., 19
Trachypogon vestitus, 549
traditional shifting cultivation, 435
treadle pumps, 192
tree crops, 632
cacao, 635
coconut, 635
coffee, 636
fertilization, 640
nutrient removals, 640
oil palm, 633
rubber, 635
shade, 640
soil acidity and alkalinity, 638
soil erosion control, 640
understoreys, 639
tree plantations, growth stages, 599
early growth stage, 601
clearing stage, 599
enrichment stage, 602
harvest and logging, 603
maximum production stage, 602
tree-based systems, 53, 273, 433, 597, 641
trees, environmental consequences of, 641
are tree soil improvers?, 605
biodiversity conservation, 641
carbon sequestration, 642
cleaning the air, 642
cycling nutrients, 642
regulating stream flows, 642
trench bunds, 157
Trifolium rapens (white clover), 559
Trindade, AV, 248, 250
Trinidad and Tobago, 44
tropical Africa, physiography, 16, 20-21,
23-24, 38, 48, 250, 252, 547, 575
tropical agronomy, 3
tropical America, 15, 23, 598, 617
physiography, 23, 23

tropical Asia, 24, 215, 373, 599, 617
physiography, 24
tropical deserts, 113
tropical ecology, 3
tropical farmers, 48, 75, 156, 180, 446
tropical glaciers, 28, 91, 109
tropical legumes, 556
growth habits, 551, 557
nutritional quality, 557
soil fertility requirements, 557
tropical soils research 1970s—1990s, 72-73
tropical vegetation, 14
tropics rule the world’s climate, 9
Trujillo, W, 277
Trumbore, SE, 276
TSBF (Tropical Soil Biology and Fertility
Program), 74
Tuong, TP, 512-513
Turenne, JF, 460
Turnbull, JW, 129, 597

Uehara, G, 72, 147, 197-198, 200, 231
Uganda, 44, 55
Ultisol-dominated landscapes, 109
Ultisols, 16, 85, 87, 93, 98, 100, 209, 250, 280,
403, 643

Aquults, 85, 98, 100

Humults, 86, 98

Udults, 85-86, 98

Ustults, 85, 98
understoreys, 639
United Nations Convention on Biodiversity,

253

United Nations Paris Agreement, 26, 32
United States, 152
USLE (Universal Soil Loss Equation), 151
unstable aggregate, 138
Uphoff, Norman, 514
urban employment, 37
urban slums, 37
urbanization, 38
urbanization and income growth, 38
urea, 212, 290, 300, 340, 353, 362, 400
urea hydrolysis, 344
urea—ammonium nitrate solutions, 340
Urquiaga, Segundo, 332, 563
U-shaped curve, 59
Usman, H, 144
utilization of food, 42

v attribute (FCC), 126

V method, Brazil, 223

V value, definition of, 223
Valentin, C, 144, 146
“valley of death,” 60
value addition, 40

van Noordwijk, Meine, 127, 152, 247, 607
van Raij, B, 72, 222, 227
van Reuler, H, 447

van Roode, M, 158-159
van Wambeke, A, 10, 97

Van Wey, LK, 479
vanadium, 310
Vanlauwe, Bernard, 75, 163, 322, 345, 353,
360, 460
Vanuatu, 44
vdrzeas, 438
vassoura de bruxa (witches’ broom disease),
635
Venezuela, 11, 15, 44, 374, 401, 548
Venter, FJ, 551
Veracion, JG, 141
veranicos (little summers), 185, 228, See also
dry spells
Verchot, LV, 474
vermicomposting, 244, 246, 284
Vertisols, 88-89, 93, 95, 99, 104-105, 122,
345
Aquerts, 89, 99
Torrerts, 89, 99
Uderts, 89, 99
Usterts, 88, 99
Vetiveria zizanioides (Vetiver grass), 158
Victoria, R, 126, 332, 563
vicufias, 544
Vietnam, 44, 350, 393, 398, 401, 597
Vigna unguiculata (cowpea), 334
viruses, 26, 237, 239
Vista Florida Rice Experiment Station, Peru,
188
Vitellaria paradoxa (karité), 18, 52, 617
Vitousek, PM, 74, 238, 328, 371, 403, 437
volcanic highlands, 112
volcanoes, 23
von Liebig, Justus, 47, 69, 311
Vose, PB, 605-606

wadis, 21
Walker, Brian, 15, 478, 548
Wall, DH, 238, 253
Walsh, Markus, 134
Wang, GH, 386, 499, 529
Wani, SF, 177-178, 180, 183-185, 192
Wassmann, R, 529
water, 176
available, 148
crop productivity, 178-179, 512
cycle, 176
gravitational, 147
harvesting, 186
productivity, 179
required to feed the world, 193
required to produce food, 178-179
scarcity of, 177
use efficiency, 178-180, 183-184,
192-193, 511, 513, 539, 629
volumetric available, 148
water and rice, 511
water conservation, 156
water-dispersible clays, 146
water-stable aggregate, 138
Watson, RT, 58, 273
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Watters, RF, 460

WCED (World Commission on Environment
and Development), 41

weather prediction, 39

weatherable minerals, 123

Weil, RR, 136, 269, 416

Weischert, Wolfgang, 478

wells, shallow, 161, 192, 508

WEPP (Water Erosion Prediction Project), 154

Western Cape Province, 23

wet chemistry laboratory, 317

wheeled tractors, 144, 507

Wickham, TH, 513

wild antelopes, 143

Wild, A, 346-347

Wischmeier erosion plots, 155

Wischmeier, WH, 151

Witt, C, 516, 521

Wolf, JM, 149

Wollum, AG, 126, 501

Wood, S, 25-26, 46, 53, 129, 131

Woomer, PL, 74, 241, 284, 350, 615

World Bank, 37, 43, 163, 177-179, 186—-190,
192

world’s greatest fix, 338

WRB (World Reference Base for Soil
Resources), 83, 92, 94, 120, 126-127,
129, 263

units, 131

x attribute (FCC), 126, 141

y attribute (FCC), 128

yam, 135

Yaqui Valley, Mexico, 189, 355
Yoder, RE, 493

Yost, Russell, 72
Yu, K, 441, 531
Yurimaguas, Peru, 476

z attribute (FCC), 128

z soils, 141

zai holes, 157

Zambia, 44, 110, 146, 148, 242, 339, 630

Zamora, C, 113

zero point of charge, 198, 202

Zhejiang Province, China, 47

Zimbabwe, 28, 44, 157, 243, 280, 337, 349,
393, 403, 576

zing, 505

Zinke, PJ, 446

Ziziphus mauritania, 145, 621

Zulia spp., 475

Zwart, SJ, 179
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