






































































































































Sesame (Ar. simsim): (contd.)

— Flood Region, 244,

— on harig-cleared land, 331.
— on Killifer ridged land, 1007.
— Kodok yields, 1018.

— northern Jonglei Area, 326.
— Nouer area, 368.

— Ruweng Dinka area, 370.

— on sandy soils, 119.

— Semi-Arid Region, 119, 326, 343-4.
—— Shilluk area, 371.

— soil moisture and, 579.

— southern Jonglei Area, 249.
— sowing of, 337.

— tonnage carried by steamer, 93.
— Uganda, 632.

Sesame cake, fertilizer, 582.

Sesame oil, 93, 3434, 360, 584, 988.
Sesamum orientale (simsim), 149, 343—4.
Sesbania species, fodder shrubs, 1074.

Setaria species, grasses, 113, 159-60, 188, 215, 222,
554 effect on fisheries in flood-plain areas, 522;
grassland experiments, 1068 ; grazing trials, 1045;
Shilluk co&ntry, 293-4.

incrassata: Dinka country, 293-5.

— Flood Region, 138-41, 143-6, 559.

— Gonio grazing trial, 1043.

— harig grasslands (Transitional Belt), 264.

— intermediate land pasture, 482-3.

— inter-regional swamp, 159-60.

— irrigated pasture, 568, 624; unsuitable
565; grassland and pasture experiments,

3-9, 1066-8.

— Kodok grazing trial, 1043-4.

— Kwil Dinka country, 293.

— Nagdiar grazing trial, 1044.

— Nuer country, 291.

—— palatability, 1075.

—— Pengko test area, 1029.

— river flood-plain grassland, 1042,

— Shilluk country, 291.

—— Transitional Belt, 147.

— Zeraf Island, 291.

S ASa weedhi3S0:

— incrassata type of grassland, 167, 257-60, 563.

—— italica, 997.

improved varieties and new crops, 584.

Iynseii, 159, 160, 1068.

— pallidifusca, as a weed, 350; predominant on
high land of Flood Region, 263; on cracking
clays of Semi-Arid Region, 269.

sphacelata, 137, 565.

splendida, 1072.

Shaduf, water-lifting device for irrigation, 331, 334.

Shallow-flooded grasses, 272-5, 561, 563.

— — pasture: river flood-plain,
grazing experiments, 1038-9.

— hoeing: inefficiency of, 576-7.

Shambat School of Agriculture, 277.

Shambe: cotton, tonnage of, 360.

—— Dinka country and, 143, 196.

—— evaporation, 60.

— grain, tonnage of, 359.

—— hydrology, 24, 27-8, 49.

—— open wells, 86.

— port for Bahr el Ghazal Province, main, 537.
—— rainfall, 56.

—— road alignments, 47-8.

—— sesame, tonnage of, 360.

— steamer services, 92.

—— topography, 1, 5.

—— transport charges and distances, 361-2.
—— water supplies, 317.

Shambe lake: fisheries: resources, 388; effect of
55 m/d canal stage on, 514-15.
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Shankhab Baggara, sce Baggara, Shankhab.

Share-cropping, 598.

Shawab Baggara, see Baggara, Shawab.

Shea or ‘butternut’ tree (Butyrospermum parkii;
Iulu), 136-7; food, 245-6; timber, 344; agri-
cultural practice, 365; oil, 344,

Sheep: Ahamda and Seleim Baggara, 297. »

— breeding: Semi-Arid Region, 311.

—— desert, 303.

—— as food, 230, 245.

— diseases of: Semi-Arid Region, 319.

—— Flood Region, 299.

— grazing permits for Dar Muharib Arabs, 295.

— grazing, riverain, effects of loss of, 534.

— improvement of, 570.

—— Kosti Baggara, 226-8.

— in Kosti district: affected by pump schemes,
376.

—— Nilotic, 303.

—— Nuer, 209.

— numbers slaughtered, 313; sold by public
auction, 313.

— pasture for, effect of E.N.P. on, 489.

— pasture utilization, 287, 290, 293, 295-7.

— Seleim Baggara, 297.

— Semi-Arid Region, 300, 311, 319, 373.

—— Taposa fat-tailed, 303.

—— vital statistics, 229-31.

— water supplies, 41.

Shifting cultivation, 328-9, 371, 580-1.

Shilluk country and tribes :
— account of inhabitants (Jonglei Area), 219-23.
— administrative organization (Malakal and
Shilluk District of Upper Nile Province), 198.
— animal and grassland husbandry, effects of
E.N.P. on, 494-5, 499-500.

—— angul crop, 601.

— boundaries of settlements (Jonglei Area), 221.

— cattle, 219, 222-3: bridewealth, 241.

— — compared with Nuer and Dinka, 301-2.

— — ecological considerations, 154, 300.

— — seasonal movements, 306.

—— cotton, 344-5.

—— crop husbandry, 370-2.

—— diseases, 251.

— domestic and stock water supplies, 38.

— environment and economy, 221-3.

— ethnological considerations, 193.

— fish, common, names of, 392-3.

— fisheries and fishing, 386, 389-90, 518-19.

— flood-plain ridges inhabited by, 2.

— food: frequency of use of various foods
among, 250.

— grain storage, 338; trade, 357-8.

— hamlets or villages, 220-1.

—— harig cultivation, 331.

— heights and weights of people (Malakal), 249.

— hydrology (khors Turor and Nyadwai), 33.

—— land tenure, 236.

—— land types of territory, 234.

— Jocation of settlements and inhabitants, 198,
221.

— nutrition: level of, 198, 245-6.

—— origin and history, 219.

—— pasture utilization and management, 293-4;
effects of E.N.P. on, 494-5, 499-500.

— path method of counteracting crop yield
deterioration, 328.

— political organization and territorial
mentation of Shilluk country, 219-21.

—— political relations, 235.

—— population density, 2324.

—— —— statistics, 230.

— shifting cultivation, 328.

—— territorial segments, 198,

—— tobacco cultivation, 348-9,

seg-



Shilluk : (contd.)

—— topography, 370.

—— vegetation in Flood Region, 137, 146-7.
— weights and heights of people (Malakal), 249.
Shilluk ridge, 2, 5, 14, 46, 326.

Shir group, see Sere.

Shoe-bilf stork, see stork.

Short day plants, 324.

Short grass types, 268-72.

Shrubs: as food in Jonglei Area, 246.
Shorthorned Zebu type of cattle, 301.

Silage, 260, 263, 272, 317, 552-3.

—— analysis of, 260, 274, 275, 277, 1058.
— hay and silage combined, 552-3.

Silica, 106, 110.

Silos: types used, 552.

Silt, 534-5.

—— Lotome (Uganda) scheme, 632-3.
—— Sobat, 98, 125, 348.

Siluranodon, fish species, 382.

Siluridae, fish family, 382.

Simsim,, see sesame.

Simulium, insect, 300, 306, 309, 518.

Singaita, river, 3, 16, 18, 36, 42, 45, 50, 73, 76.

Sitagra taeniopterus taeniopterus (Nile masked
weaver bird), pest, 352.

Sitophilus oryzae, grain pest, 338.

Situtunga (Limnotragus spekei), 187-8, 302.

Skeletal soils, 116, 118, 125.

Skins, tonnage carried by steamer, 93.

Slaughter, public: livestock, 313.

Slave raiders, 200.

—— trade, 194.

Slaving centre at Amadi, 205.

Slopes of southern torrents, typical, 50.

Smallpox, 252.

Smoke fires : cattle, 308-9.

Smut (Ar. sueid; Shilluk ocolo; Nuer buk; Dinka
tuk): caused by Sphacelotheca species, disease
of sorghum, 340-1, 587.

Snails: Semi-Arid Region, 310.

Snakes, 187.

Sobat, river: backwater effects, 430, 456-7 ; under
E.N.P., 457.

—— control of future, 934.

—— cross-sections, measured (lower), 923.

—— discharges, 70-1: normal, to suit grazing and
other needs in the Sudan, 783 ; variable discharge
cannot be controlled, 605, 608 ; unit of discharge,
850.

—— drainage, 45.

—— fisheries: effects of 55 m/d canal stage, 518.

—— fishing potentialities: (lower), 386.

—— flood-escape discharges, 774.

—— flood-plains (Northern Zone), effect on, 767.

—— hydrology, 9-13, 28, 29.

irrigation, 42-3 ; pump, 90.

—— pasture types: riverain swamp grasslands:
effects on, 495.

—— pump irrigation, 90.

riverain grassland, 141, 495.

—— “silt’, 98, 125, 348.

——source for flow in Malakal-Renk reach of
White Nile, 850.

—— surface areas (lower), 923.

—— topography, 2, 5, 49.

—— vegetation : inter-regional swamp, 140, 146-7,

1SS MIS9)

—— —— flood-depth and duration tables, 183, 185.

—— Veveno-Pibor scheme, 399.

Sobat Flood: analysis of, 913-69, 931-62.

—— future control of the Sobat, 934.

—— introduction, 913-16: main features of the
Sobat, 913-14; summary of results, 914; history
of present investigation, 915; first analysis of

«
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Sobat Flood, 915; concept of incised trough,
915; reconsideration of absorption depth, 915-16.

—— shape of Sobat Valley, 916-30.

—— —— lower Sobat, 916.

—— —— upper Sobat, 917-22.

—— —— —incised trough, 917-19 (losses on
the lower Sobat, 918; gains from and losses to
tributaries, 918; net evaporation loss on whole
Sobat, 918; absorption depth on whole Sobat,
918); method of deriving means, 919; calculation
of area and volume tables, 919 ; comparison with
the air survey, 919.

surrounding plain, 919-22: general,
919-20; derivation of formulae, 9201 ; calculation
of mean plain slope, 921 ; discussion of results,
921; 1935-6, 1946-7 floods, 922; calculation of
surface area and volume tables for high floods,
922 ; longitudinal profiles, 922.

—— losses, computed, 931-2: trough volume, 931 ;
rainfall and evaporation, 931 ; absorption, 932.
—— losses, observed, 932-3: main river discharges,
932 ; tributary discharges, 932-3.

discussion of results, 933—4: low floods,
933 ; high floods, 933-4. -

conclusions, 934.

—— Machar Marshes and, 934, 965-6, 972, 975,
978.

—— regimes of tributaries, 962-8: Twalor, 962-3;
Wakau, 963-4 (general, 963; main deductions,
9634 ; behaviour during 1946 flood, 944); other
tributaries, 964—6 (proportions of high losses and
gains carried by northern tributaries, 964-5:
arguments against supposed northern spill and
southern inflow, 965 ; arguments against supposed
large exchanges with Machar Marshes, 965-6);
conclusions, 966.

—— —— large recorded discharges, 968.

Sobat Mouth, 49, 390, 395, 402, 494-5, 518.

Sobat Valley, shape of, 916-30.

Social factor: influence on crop systems, 325-6.
Sociological and economic meaning of cattle, 240-2.
Sodium, 108, 111-12, 114, 116-17, 119, 123.
Sodium nitrate fertilizer, 532.

Soil: and agriculture, 324-5, 598.

—— agricultural investigations: Aliab Valley, 831—
2; Mongalla-Gemmeiza toich, 842-3; Malakal
Experimental Farm, 990.

—— agricultural significance of changes in, under
E.N.P., 531-3.

—— -air-moisture regime, 100-2.

—— analysis: Aliab Valley, 833; Arielbek, 1016.

—— changes in, under E.N.P.: agricultural sig-
nificance, 531-3; effects on pasture types, 4667,
479, 490-1.

—— classification, basis of, 1045, 127.

—— colloids, 533.

—— complexes, 100, 106.

—— Conservation Board, 34.

—— deterioration, 327, 533.

—— drainage, for increasing area of crop produc-
tion, 601-2.

—— ecology, 97-129, 152-3, 167: pedogenesis,
factors governing, 97-103 ; basis of classification,
104-5, 127 ; description of types, 105-25.

—— erosion, 534, 556-7, 580.

—— fertility, 531-3.

—— —— maintenance and improvement of, 578—
82; rotation of crops, 578-81; manuring, 581-2.

—— heating, for counteracting crop yield deteriora-
tion, 328.

—— inorganic and organic matter in, 102-3.

—— and mechanization of agriculture, 598.

—— moisture, 7, 14, 100-2, 153, 554-5, 578-81.

—— nitrogen deficiency, 329.

—— organic and inorganic matter in, 102-3.

—— parent materials, 98-9.

@




Soil : (contd.)

—— physical properties, 101.

—— pedogenesis, factors governing, 97-103.

—— porosity, 580.

— rainfall and, 7, 14, 130-3.

—— reclamation, 532-3.

—— samples from Central Zone, 420.

— Section of the Ministry of Agriculture, Re-
search Division, 97.

—— sterilants in harig cultivation, 600.

— sterilization, 588.

— structure : effect of sorghum on, 580.

— surface crust formation after irrigation, 566.

— texture-rainfall relationship, 130-1.

—— types, 105-27, 131-3.

‘ Sooty stripe ’, 341.

Sorghum (Sorghum species; Ar. dura): account of,
33941, 361 ; see also Sorghum below.

—— adaptation, 339.

— agricultural experiments: Flood Region, 987;
Malakal Experimental Farm, 991-5.

—— agricultural practice, 363-5.

—— Arielbek yields, 1016.

—— Baggara, 374-6.

—— belwic, 367-8.

— cattle-pegging combined with path, effect on
yields of, 993.

—— chief constituent of diet, 244.

— cotton-sorghum-legume irrigation
646-54.

— crop rotation and diseases of, 588.

— cultivation of, 30, 159, 326-7, 3314, 339.

—— Dinka, 272, 366, 368, 370, 374.

—— diseases, 340-1, 588.

— drainage scheme for (remedial measures), 654.

— effect on yields of succeeding crops, 579.

— elaborate seed-bed not needed, 577.

—— Fangak yields, 1018.

— fertilizers : effects on yields, 991-2.

—— as food in Jonglei Area, 244, 247-8.

hariq cultivation, 329, 331, 658-9.

— improved varieties and new crops, 583.

—— insect pest control, 588.

—— intensive cultivation, 326-7.

— interplanting with legumes: effect of, 994.

— Ironstone Region varieties have bad reputation
for storage, 610.

— irrigation schemes for increase in crops, 603,
646-54.

—— Killifer ridged land yields, 1005-6.

—— Kodok yields, 1018.

—— Kosti Baggara and, 226.

—— midge, pest, 353.

—— Nuer, 340, 367-9.

—— prices and returns per feddan of cotton and,
347.

—— ploughing experiments, 577.

—— ridged land yields, 602, 1005-6.

—— Shilluk, 340, 370-2, 995.

—— soil fertility : effect on, 579-81.

—— soil structure : effect on, 580.

—— soil types for, 108, 112, 119.

—— sowing of, 337, 577.

—— Striga hermonthica infestation: effect of, 354;
control of, 355, 994.

—— sweet, 1003.

—— transport charges, 361.

—— types, 339-40.

—— Uganda, 632.

—— varieties, 339-40, 988, 995.

—— and velvet beans: forage mixture, 569-70.

Sorghum species, 159, 280, 282; see also sorghum
above.

—— dimidiatum, as a weed, 350.
—— lanceolatum, 148, 264.

schemes,
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— purpureo-sericeum (anis), 134, 147, 149, 558:
Dinka country, 294; harig grasslands, 264, 329;
Semi-Arid Region, 268, 297-8; Shilluk country,
293; in Gonio and Kodok grazing trials, 266,
1043-5; in Jebel Megeinis experiment, 1046,
1048-51.

—— verticilliflorus, 141. ¢

Sour veldt, 6.
South Atlantic Ocean: rainfall, 6.

South-eastern: area: drainage, 45; hydrology,
16-22 ; open wells, 36, 85 ; rainfall, 73 ; topography,
2-4, 50-1.

—— Dinka, see Dinka, South-eastern.

—— mountains : peak heights, 51 ; rainfall, 51-2.

—plain: water supplies, 36-85; fauna, 188;
rainfall, 51, 53-5.

—— torrents : discharges, 73, 76 ; hydrology, 16-19;

irrigation, 42-3; typical slopes of, 50.

South-western: area: drainage, 45; hydrology,
22-8; open wells, 37-8, 86; rainfall, 51, 56-7;
topography, 4-5, 50-1.

— plateau: peak heights, 51.

—— torrents: hydrology, 421; irrigation, 42-3;
run-off, 76; typical slopes of, 50.

.Southern: Bari, see Bari, southern.

—— Darfur: geology, 98.

—— impermeable plain: hydrology, 19-20.

—— Jonglei Area: nutrition in, 249.

—— mountains : peak heights, 51.

—— Sudan: climate of compared with that of
Australia, 628 ; river craft, 93 ; steamer services, 94.

—— swamps : hydrology, 14; irrigation, 42; typical
slopes, 50.

—— Zone, 1; see also Central and Northern Zones.

—— —— animal and grassland husbandry : effects
of ENN.P., 465-77.

—— —— animal management: effects of E.N.P.,
473-7; Revised Operation, 797-9.

—— —— boundaries of, 465.

—— —— change of division between Central Zone
and, 405.

—— ——crop production:
(cropping potential), 531.
—— —— —— implications of Revised Operation

on, 808.

—— —— direct remedies : application and costs of,
689-703.

—— — fish farms (remedial measures), 666-7.

—— —— fish and fisheries : resources : reaches 1-3,
387-8, 394 ; effects of 55 m/d canal stage, 512-14;
effects of 80 m/d canal stage, 520; effects of
flood-escape discharges, 519; effects of Reyised
Operation, 806; productive areas in the flood-
plain, 522; estimated local consumption of fish,
521 ; potential yields, 5234,

—— —— flood control under E.N.P., 605.

—— —— flood-escape discharges (Revised Opera-
tion), 766, 770-1, 773.

—— —— flood-plain areas: losses in, 437 ; flooded
and uncovered (Revised Operation), 782.

—— —— flood-plains: ways in which they receive
water, 840; areas irrigated naturally by local
watercourses, 438.

—— —— flush irrigation, drawbacks to, 563.

—— —— grassland husbandry: effects of E.N.P.,
465-717.

—— —— grazing: guiding principles to suit, 766;
Revised Operation, 769; discharges to suit,
766-7; effects of Revised Operation, 797-9.

—— —— hydrological changes and effects: 55 m/d
canal stage, 417-19; intermediate constructional
stages, 407, 435.

—— —— Mongalla, Juba, and Rejaf gauges, cor-
relation between, 534-6, 53940,

effects of E.N.P.



Southern Zone: (contd.)

—— — pasture types: effects of E.N.P., 465-73:
riverain swamp grassland, 465-70 (depth and
duration of flooding, 185, 465-6; current velocity,
466 ; rainfall, 466 ; changes in soils, 4667 ; rate of
rise in flood-waters, 467; grazing and burning,
4675 changes in environmental factors and
vegetation, 467-8; quantitative considerations,
468-70, 471 ; flood-plain—Tombe to Atem Head,
437, 469-70, 472; total area—Juba to Atem
Head, 470, 473) ; inland khor-bed pasture, 470-1;
intermediate and high land pasture, 471-3.

— — remedial measures: engineering possi-
bilities, 619-20: irrigation by gravity flow, 619;
pump irrigation, 619; drainage, 620; domestic
water supplies, 620.

—— spill water, 764.

—— — sudd soils under E.N.P., 532.

—— —— sugar-cane-pasture rotation, 564, 566.

—— toich cultivation, 530.

653.

—— —— widths and areas of alluvial banks of the
Bahr el Jebel and its side-channels between Juba
and Bor, 437.

Sowing : cultural operation, 337.

—— draught oxen for, 596. .

—— hand labour requirements, 356.

—— rates of, 577.

—— spacing in, 337, 577.

—— -stick Baggara (seluka), 334-5.

—— time of (pasture), 567.

timing, 577-8.

Soya bean, 585, 1000, 1007.

Spacing in crop sowing, 377, 577, 989, 991-2.
Sparrow, pest, 352.

‘ Spear chiefs * (bany de ring), 214—15, 235.
Spearing fish, 845.

Sphacelotheca species, cause of smut, 340-1.

Spill over river banks: Aliab Valley, 765.

—— argument against usually accepted idea of, 853.

—— Bahr el Jebel, 418, 420-2, 826-8.

—— Baro, 980.

—— cannot travel far without heavy rain, 21.

—— Central Zone: analysis of, 777-8.

—— —— controlled, 765, 767, 784.

—— —— domestic water supplies and, 422.

—— —— effect of EXN.P. on, 478, 480-7, 785-6;
under 55 m/d canal stage, 466-7.

elimination of, over Eastern Plain, 420-1.

—— — flooding by under E.N.P., effects on
pasture types, 478.

—— —— swamps, 420.

—— Machar Marshes and, 972-5.

—— Mongalla-Gemmeiza foich channels, 839-41.

—— Northern Zone: controlled, 765-7.

—— Sobat river, 920, 975.

—— Sobat flood, 934.

—— Southern Zone: river flood-plain, 474.

—— Sudd Region, 853 ; prevention of, 399.

—— swamp supply from, 15, 27-8, 420, 972-5.

Spirochaetosis, disease, 320.

Sporobolus species, grasses, 286;
268, 560; pyramidalis, 136,
1029, 1070.

Spring balances, 1024.

Stable fly, see Stomoxys.

Stainer bugs, pests, 353.

State farming, 598.

Status quo, 546, 575.

Steamer and rail rates, 361:

—— navigation : effect on floating vegetation, 163.

—— services, 92, 94.

marginatus, 150,
138, 144-5, 1021,

Steel : tonnage carried by steamer, 93.
Stem-borer : insect pest, 339, 353, 370, 588.

—— pump irrigation schemes: pump sites, -

¢ Sticky point ’, 20, 599.
Stile drainage, 602.
Stock, see cattle; livestock.

Stock-carrying capacity :

— Central Zone: E.N.P. flood-plain, 487; other
than on flood-plains, 487.

—— — riverain pasture, present and future, in
tribal units, 488.

—— —— Reyised Operation and, 800-2.

—— deep-flooded pasture, 504.

—— flood-plain, exposed, present and future, 506;
in tribal units, 507.

—— Flood Region, 549-50, 1043-5.

—— hariq holdings (agricultural alternatives), 659.

— irrigated pastures, 563, 568, 644-5, 662, 1060,
1064, 1066-7.

—— Machar Marshes, 549, 642-3.

—— Mongalla-Gemmeiza toich, 644.

— Northern Zone: deep-flooded and shallow-
flooded pasture, 504.

—— — exposed flood-plain, present and future
areas, 506; in tribal units, 507.

—— — riverain pastures, 505-6; present and
future, 508; decrease in, in tribsl units, 508;
under E.N.P. and Revised Operation, 803-5.

—— Pengko test area, 1029-33.

—— river flood-plain, 1033-42; present and future,
798-9.

—— riverain pasture, 475-6, 505-6, 508, 803-5,
1041-2.

— Saba-Asuda experiment, 1052.

—— Semi-Arid Region pasture, 550.

—— shallow-flooded pasture, 504.

—— Southern Zone: river flood-plain, present and
future, 798-9.

—— ——riverain pasture,
475-6.

Stock water supplies : see domestic and stock water
supplies.

Stomoxys (biting fly ; stable fly), 189, 224, 300, 309,
317-18, 320.

Stoneless soil, 107, 110, 122.

present and future,

_ Storage (grain), 338, 609-10.

48

Storage dams, see dams. :

Stork, fish-eater, 384; shoe-bill (Balaeniceps rex),
187.

Stovers of sorghum, etc., 1004 ; from Killifer ridged
land, 1009.

Straw, 338.

Strepsiceros imberbis, see kudu, lesser.

Streptopelia decipens decipens (Sudan mourning
dove), pest, 352; roseogrisea roseogrisea (pink-
headed dove), pest, 352; turtur turtur (European
turtle dove), pest, 352.

Striga, parasite (witchweed; Ar. buda; Dinka dai;
Nuer wal bar): control, 336-7, 355, 589-91, 654,
994-5; infestation, 327-8, 364-5, 367, 369-72;
plants whose root excretions can germinate seeds
of, 589.

hermonthica Benth. (witchweed), 113, 327-8,
336, 354-5, 367, 369-71.

—— ——control of damage by, 336-7, 355,
589-91, 994-5: avoidance of prolonged mono-
cropping with sorghum, 589; crop rotation,
589-90; use of trap crops, 590; weeding, 590;
flooding, 590; chemicals, 590-1 ; resistant strains
and varieties, 591 ; other means, 591.

and harig cultivation, 331.

lutea, see asiatica above.

Stylo: possible value on irrigated pastures, 566.

Stylosanthes species, legumes, 1072; gracilis, 566.

Sub-ironstone clays, 98.

Sudan: bollworm, pest, 353.
—— cotton worm, pest, 353.



Sudan: (contd.)

— dioch (Quelea quelea aethiopica), bird pest,
352,

— grass, yields, 1003.

— house sparrow (Passer domesticus arboreus),
pest, 352.

— mourning dove (Streptopelia decipens decipens),
pest, 352.

— Northern: grain trade, 358.

— Railways Accounts Department, 913.

— Southern: cotton cultivation, 347 ; river craft,
93 ; steamer services, 94.

— Veterinary Service, 1038.

Sudd: area covered by, 9.

— blocks, 47-8, 537.

— Diversion Channel: early mention, 399; head
regulator, 402 ; increase to 80 m/d, 405; stipula-
tions concerning engineering works, 676-7; and
water losses, 764.

— ecosystem: effects of hydrological changes on,
464.

— evaporation from, 435, 870.

—— fauna, 187-8.

— fishing ®otentialities, 386.

—— geology, 98.

— idealized trough and, 853.

—— main rivers, 42.

—— Nuer use of, 211.

— soils: description, 105-6, 119-21, 126, 463.

— — hydrological changes: effect of, 464-5.

— — increase in, and eventual disappearance,
466-7.

—— — under E.N.P., 490-1, 531-3.

— spill, 399, 853.

— vegetation, 140, 142, 151-3, 463, 466-7.

¢ Sudden death ’ of reclaimed swamp soils, 533.

Sue, river, 4-5, 50.

Sueid, see smut.

Sufra, cut-worm: insect pest, 375, 588.

Sugar, 93.

Sugar-cane, 97, 364, 533, 564, 566, 587, 674.

Sulphates, 120.

Sulphuric acid, 120.

Sunflower, 997, 1007, 1017-18.

Sunflower oil, 584-5, 988.

Sunn hemp, 587.

Surat reservoir, 297.

Surface areas and volumes, 908-9, 916-17, 919-20,
923, 927, 930; Sobat flood, 935-59.

Surface conservation in hafirs, 34-5, 84.

Swamp(s) : area, 11; future, 420.

— Central Zone, 14-15, 41-2, 420.

—— —— area, future, 420.

— — — animal units dependent on pasture
grasses, 484,

— — hydrological changes and effects under
55 m/d canal stage, 419-20, 422.

—— — irrigation, 14-16, 42, 620.

—— — pasture grasses: area of, 485; stock-
carrying capacity under Revised Operation, 800-2.

—— ——riverain and permanent papyrus
swamp: effects of E.N.P., see pasture grasses
below.

—— —— spill into, 420.

—— climatic anomalies attributed to, 6, 529.

—— discharges (Tail of the Swamps), 66.

—— domestic and stock water supplies, 34-5.

—— formations, 14-16.

—— humidity, effect on, 529.

—— hydrological changes and effects under 55 m/d
canal stage (Central Zone), 419-20, 422.

—— hydrology, 9-11, 19, 27-8.

—— inland khor-bed pasture, 284-95; effects of
E.N.P., 470-1, 481-2.

irrigation, 14-16, 42-3, 620.

—— losses from Machar Marshes, 975-8.
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— Northern Zone, 15-16; irrigation, 42 ; see also
pasture grasses below.

— pasture grasses, 140-2, 144, 7667 : affected by
river level, 154.

—— — animal units dependent on (Central
Zone), 454.

—— — area (Central Zone), 485. 5

— — areas normally flooded and exposed,
182; under Revised Operation (Central Zone),
803.

—— —— burning of, 152, 479, 490.

—— — inter-regional, 272-8.

— — riverain: losses under E.N.P., 691-701.

— — — Northern Zone: effects of E.N.P.,
489-98: depth and duration of flooding, 489;
current velocity, 490; changes in soils, 490-1;
grazing and burning, 491; quantitative con-
siderations, 179-81, 446, 460, 491-8.

and permanent papyrus swamp:
Central Zone: effects of E.N.P., 478-83: depth
and duration of flooding, 478 ; current velocity,
479 ; changes in soils, 479 ; rainfall, 479; rate of
rise in flood-waters, 479; grazing and burning,
479 ; changes in vegetation, 478-80; quantitative
considerations, 480-1.

—  — — and permanent papyrus swamp:

, Southern Zone: effects of EN.P,, 465-73: depth

and duration of flooding, 185, 465-6; current
velocity, 466; rainfall, 466; changes in soils,
4667 ; rate of rise in flood-waters, 467 ; grazing
and burning, 467; changes in environmental
factors, 467 ; changes in vegetation, 468 ;.quantita-
tive considerations, 437, 468-73.

—— — stock-carrying capacity under Revised
Operation (Central Zone), 800-2.

—— pasture management and, 278-81.

—— rainfall, 6, 466, 479, 529.

— semi-permanent, flanking the Sobat, 934.

—— soil reclamation, 532-3.

—— Southern Zone, 14, 42;
grasses, riverain above.

—— spill into (Central Zone), 420.

—— Tail of the Swamps: discharges, 66-7, 405,
410, 765, 767-8, 781, 783; drainage, 22, 45;
flood-escape discharges (Revised Operation),
773-4; hydrology, 9-11; spill water, natural
(Revised Operation), 776 ; swamp flow, 420.

—— temperature : effect on, 529.

— vegetation, 131, 140-2, 144-6, 150-66, 167,
468, 479-80.

Sweet clovers, 1072; potato, 587; veldt, 6-7, 234,
268, 630.

Sylviacapra
Abyssinian.

Syncerus caffer aequinoctialis, see buffalo.

Synodontis, fish species, 389, 836; batensoda, 382,
393-4; caudovittatus, 393-4; clarias, 382, 393-4;
frontosus, 382, 393-4: membranoeceus, 382,
393-4; schall, 382, 393-4; serratus, 3934 ; sorex,
393-4.

see also pasture

grimmi  abyssinica, see  duiker,

Ta’aisha (Taiesha) Baggara, see Baggara, Ta’aisha.
Tabanus, biting fly, 189, 211, 224, 309, 317-18, 320.
Tail of the Swamps, see Swamp(s).

Talanga forest, 16.

Talh, see Acacia seyal.

Tali, torrent tributary, 23—4.

Tali Post, 23, 196.

Talodi, 58.

Tamarindus indica, 131-2, 136, 144, 150.

Tana, lake, reservoir at, 399.

Tapari, river (Pap Gel): tributary of Bahr el Jebel:
discharges, 76; drainage, 45; hydrology, 22-4;
irrigation, 42-3; pasture, 287, 470-1; run-off,
420; spill, 676; swamp conditions under E.N.P.,
477; topography, 5, 50, 418-20; vegetation and,
470.



Taposa fat-tailed sheep, 303.

Taudal, torrent, 18.

TAUM : thousand animal unit months, 283.

Taurotragus oryx, see eland.

Tea, 93:

Tebeldi‘ tree, see Adansonia digitata.

Teff grasses, 1071.

Tegelia type of Baggara Arab, 234.

Telabun (Ar.), finger millet, 341-2.

Telbeldiya, goz system, 149.

Telber, 29-30.

Temchuk, 29.

Temperature, 5, 8, 100-1, 324, 522, 525.

Tendelti Baggara, see Baggara, Tendelti.

Tepary beans, 586.

Ter, inland © out cultivation ’, 363.

Terakeka: fisheries, 388, 394; hydrology, 23-4;
navigational difficulties, 46-7; road alignments,
47 ; steamer services, 92; tonnage and transport
charges, 359-60; vegetation, 141, 162.

Terminalia species, trees, 137, 149; brownei, 131;
mollis, 136.

Termitaria, 136.

Termite hills, 141, 290.

Termites, pests, 103, 106, 338, 353; petrol as
fumigant for termite nests, 588.

Territorial lineage (monyekak), 201.
—— segmentation, Shilluk, 220-1.

Tetrapogon species, grasses, 560; spathaceus, 149-50.

Tetrodon fahaka, fish species, 393.

Tetrodontidae, fish family, 383, 393.

Textual make-up of soils, see physical characteristics.

Thiang Nuer, see Nuer, Thiang.

Thiangchor, foich, 982-3.

Thinning : hand labour requirements, 356.

Thoi Dinka, see Dinka, Thoi.

Thoij, 981, 983.

Thok dwiel (clan or lineage), 209.

Thorial, vegetation, 145.

Thorn-bush, savannah type of vegetation, 131, 137,
297 ; eradication of, 556-7.

Threshing, 338, 356, 596.

Thrips, pests, 353.

Thul, khor, 21.

Tiak, khor: dam at Chotyil, 671; hydrology, 28;
pasture utilization, 290; utilization of, 669;
vegetation, 146.

Tiang antelope (Damaliscus korrigum tiang), 187-9;
in Aliab Valley, 835; on Eastern Plain, 1023;
control of by fencing, 640; crop damage by,
352-3, 367; invade cattle pasture, 288.

Tibn (Ar.), chopped straw, 282,

Ticks, 318, 320.

Tierbor, khor, 29, 964-5, 979, 981-2.

Tiger fish, 382, 389.

Tikon, riverain flood-plain cultivation, 363.

Tilapia, fish species, 388-90, 515, 837, 844 ; galilaea,
382, 393-5; melanopleura, 524; nilotica, 382,
393-5, 524 ; zillii, 382, 393-5.

Tillage: purpose of, 576; operations for rice and
pasture gravity irrigation schemes (remedial
measures), 661.

Timber for housebuilding, etc., 139-40; tonnage
carried by steamer, 93.

Time-lag of flow, 424, 440, 779, 868, 873.

Timely flow, 404, 407-11.

Timing: in crop sowing, 577-8.

Timit (retainer), 203.

Tir, inland ¢ out cultivation ’, 363.

Tirangole, 18.

Tirru, khor, 145. :

Tobacco: agricultural practice, 364-5; crops, 334,
348-9, 366-70, 372, 530, 844; exports and
imports, 349; preparation for smoking, 349.

Toich: banking schemes (remedial measures), 673.
—— catena, 105,

¢
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— cultivation, 334, 363, 606-8; under E.N.P.,
530-2; under Revised Operation, 808.

— deep-flooded grass, sample units of, 276.

— drainage (remedial measures), 620, 622.

— ecosystem, effects of hydrological changes on,
464.

—— fauna, 187-8.

— fishing, 211, 515.

— flood-escape discharges (Revised Operation),
775.

— grasses: use of for counteracting crop yield
deterioration, 328.

—— grazing, 200-1, 211, 221, 223.

— hydrological changes: effects of, 463.

— irrigation, 42-3, 563, 619.

—— Machar Marshes, 981-3.

— Mongalla-Gemmeiza, see under Mongalla-
Gemmeiza foich.

— pasture: and water losses (Revised Operation),
753.

— riverain flood-plain: yields, 1012-13.

— soils, 101-2, 105-6, 467, 531-2: changes in
under E.N.P. (Northern Zone), 490-1; inter-
regional, 121-5, 127; key to the Joiiglei problem,
124; soil fertility, 581.

—— term also applied to inland dry season pasture,
196.

—— Toich Adar, 983.

— Toich Maban, 983.

—— Toich Malau, 29, 982-3; region, 218.

—— Toich Manetwom, 982-3.

—— Toich Nyiel, 983.

—— Toich Thiangchor, 982-3.

—— uninhabited dry, 981.

—— utilization of, 233-4.

— vegetation, 152-3; burning of, 122.

Toko, riverain flood-plain cultivation, 363.

Tol, see Panicum species.

Tombak, khor, 5, 31, 43, 83, 973-4, 983.

Tombe: animal management: effects of E.N.P.,
4746 ; Revised Operation, 497-9.

— fish catches, 394, 838.

— fisheries: resources, 387-8; effects of 55 m/d
canal stage, 513-14.

— grazing: effects of E.N.P., 474-6; Revised
Operation, 497-9.

—— hydrology, 14.

— open water and vegetation, distribution of,
under Reyised Operation (river flood-plain:
Southern Zone), 796.

—— pasture types: effects of E.N.P., 437, 468-70;
Reyvised Operation, 797-9.

— stock-carrying capacities, present and future,
475-6, 798-9.

—— topography, 49.

— vegetation, distribution of, 143, 468-71, 474,
796, 834.

Tomonok ti kare, see fishermen.

Tomonok ti yukit, see blacksmiths.

Tonga: fisheries, 389-90; grain and cotton, 359-60;
livestock market, 312; rainfall, 6; steamer
services, 92; sub-province (Tung), 220; vegeta-
tion, 146-7.

Tongkok, khor, 29-30.

Tonj, 4-5, 24-5, 50, 79, 136.

——river: discharges, 26-7, 79; drainage, 45;
gauges, 26-7, 79; hydrology, 23, 25; irrigation,
43-4; spill from, 483 ; topography, 4, 50; vegeta-
tion, 136.

Tonnage of freight, 93.

Tools, agricultural, 358; see also implements.

Topography, 1-5, 49-51.

agricultural environment: effect on suitability

for mechanization of, 598.

Aliab Valley, 825-9.




Topography : (contd.)

—— effects of E.N.P., 529.

—— Flood Region, 316.

—— husbandry and, 316-19, 373, 598.
— livestock and, 316-19, 373.

—— Mongalla-Gemmeiza toich, 839-42.
—— rainfall, influence on, 6.

—— Semi-Arid Region, 319, 373.

—— soils and, 100.

—— Shilluk area, 370.

— vegetation and, 130, 138.

Toria (Ar. and Nuer digging-hoe), 335.

Torit, 3, 17, 50, 53, 60, 73, 137, 196.
—— District, 196.

Torluar, khor, 932.

Torrents: balancing reservoir, 401-2, 676.

—— control of, 434.

—— — under Revised Operation, 711, 757-63:
the Assua and its main tributaries, 757-9; dam
site surveys, 759-63; combination of a low dam
at Nimule with the Lake Albert dam at Mutir,
762 ; hydro-electric power at the Fola rapids,
762; data®for reservoirs and dams on three
principal torrents, 763.

— discharges, 63-76; Revised Operation, 775-6,
789-91.

—— gauges, 73-6.

— hydrology, 9, 16-19, 23-4, 29-32, 421.

— inflow between Lake Albert and Mongalla, 711.

— irrigation, 42-3 ; basin irrigation from torrents’
spates (Uganda), 632.

—— rainfall, 76, 83.

—— run-off, 21, 76, 83.

—— topography, 50.

Towing services, 94.

Town Councils, 194.

Tractor-drawn implements, 577-8, 596, 599, 654.

Tractors: transport charges, 361 ; use of, for inland
transport, 596-7.

Trade: agricultural, 357-60; grain, 357-8; other
commodities, 358; tools, 358; tonnage, 359-60;
necessity for improvement, 609.

— livestock, 312-16: public auction markets,
312-13; public slaughter, 313; export on the
hoof from province of origin, 314; hides, 314;
milk, 314-15; clarified butter, 316.

— relations, natural resources and, 242-4.

Tragelaphus scriptus bor, see bushbuck.

Tramway material : tonnage carried by steamer, 93.

Transitional Belt, 135, 147-8, 167, 264-8.

Transmission losses, 421, 424, 440, 514, 785.

Transpiration, 15, 555.

Transport: economic aspects, 362; mechanization
of agriculture and, 597, 609; river, 46-7, 92-4.
‘Trap crops ’: and control of witchweed (Striga),

590.

Trees: as food, 246; see also vegetation,

Tribal structure, 209, 214-15, 228; distinctions,
and large-scale resettlement, 613; flood-plain
areas, present and future, 450; grazing areas,
present and future, 428-9, 431-2, 434-5, 449;
movement, control over, 562; segment (cieng),
209 ; warfare, 194, 198, 240.

Trifolium johnstoni, legume,
1072.

Tropical ulcers, 251.

Trough: idealized, 851-8; Sobat, 913, 916, 933.
—— incised, 915, 917-22, 927-8.

volume, 857; account of, 861-7; analysis,
879-901 ; effects of an error of one metre, 908-9;
Sobat, 924, 926, 930-1, 936-62.

Trypanosomiasis, 189, 299, 300, 308, 316-17, 319.
Tsetse fly, 189, 200, 283, 285, 299, 316-17.

1072; subterraneum,
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Tuberculosis, 251.

Tuk, see smut.

Tuktuk (Nuer digging-hoe), 335.

Tung, see Tonga.

Tuni, khor, 21, 45, 286, 1021.

Turco-Egyptian administration, 194.

Turor, khor, 32-3, 86. .

Turro sorghum, 370.

Twaibor (Jwaibor), khor, 22.

Twalor, khor: tributary of the Sobat: discharges,
12, 71, 9324, 965-6; drainage, 45; Sobat flood
analysis, 962-3.

Twek, khor, 482.

Twi (or Twij) Dinka, see Dinka, Twi.

Typha angustata (weed), 351; angustifolia, 160;
australis (bulrush), 142.

Typhoid fever, 252.

* Udeid Hamad, deep bore, 40, 87.

Uganda: irrigation schemes in, 631-3.

Ulcers, tropical, 251.

Um chirr, see Brachiaria obtusiflora.

Uma torrent, 9, 16, 45.

Umm Dilwis hafir, 35.

Umm Ruwaba series: deep bores,
volcanic rocks, 98.

Umm soof, see Vossia cuspidata.

Umm Shermut, 32.

Umm Ugeiz, 375.

Underground water supply, 422, 831.

Unevenness of ground: effect on irrigation, 619-20.

Unit costs of direct remedies: summary of, 681-7;
fish farms, 667.

Unit of discharge (White Nile), 850.

Upper Nile, see Nile, Upper.

Upper Nile Province, 194, 346, 348.

Urel, khor, 29-30, 295.

Uriang, 983.

Urine, cattle: used for flavouring, curdling, and
ablution, 308.

Uromyces vignae Barcl.,
beans, 343.

Uturo sorghum, 368.

39-40, 87;

affecting cowpeas and

Valleys, 10.

Varicorhinus beso, fish species, 392.
Veal, as food, 245.

Vectors of malaria, 251.
Vegetables, cultivation, 331-4.

Vegetation: agriculture, effect of natural, on
environmental suitability for mechanization of,
598.

—— Aliab Valley, 469, 832-4, 838; under E.N.P.,
838.

—— Central Zone, changes in under E.N.P.,
478-83 ; vegetative cover, on spill water, 765.

—— classification, 135-67 ; tables, 167-86.

—— ecological factors governing distribution, 130-35.

—— edible parts of indigenous, as food, 244-6.

—— Flood Region, 142-7, 317.

—— high land pasture (Southern Zone), 471.

—— inland khor-bed pasture (Southern Zone),
470-1.

—— intermediate land pasture (Southern Zone),
471.

—— Jonglei Area (distribution), 142-7.

livestock: effect on (Semi-Arid Region),
319-20.

—— Mongalla-Gemmeiza toich, 468, 843 ; effects of
E.N.P., 845-6.

—— Nuerland, 211.

——open water and, under Revised Operation
(Southern Zone), 796-7, 799-800, 803.

seasonal variation in consumption of, 247-8.

—— Semi-Arid Region, 319, 463-73, 834, 838,
845-6; effect on livestock, 319-20; changes
under E.N.P., 468.

»




Vegetation: (contd.)

—— swamp, 150-66.

—— tables (distribution, etc.), 167-86, 496-8, 503.
—— vegetative cover, 101, 103, 765.

Velocity, see current velocity.

Velvetsbéan, 569-70, 586.

Venereal diseases, 251.

Vernacular names of principal crops, 377.

Veterinary Service, 1042.

Veterinary Inspector, 1021.

Vetiveria nigritana, grass, 136, 144-5, 1070.

Veveno, khor: tributary of the Sobat: a boundary
of the Eastern Plain, 1021 ; drainage, 45; drinking
water from, 286; fauna, 189; hydrology, 12,
16-17, 22, 143; topography, 2; utilization of
(remedial measures), 671 ; vegetation, 143.

Veveno-Pibor scheme, 399.

Victoria, lake:

—— control of Lakes Victoria and Albert under
Revised Operation, 709-56, 776.

basic data, 710-15: period considered,
710; Lake Victoria, 710, 712; Lake Albert,
710-11, 713-14; torrents’ inflow, 711; working
assumptions, 711; control of the torrents, 711;
Mongalla discharges, 711, 715.

—— —— methods of controlling Lakes Victorig
and Albert, key to, 716-54.

—— —— conclusions, 755-6.

Vigna species, legumes, 342-3, 1074 ; nilotica, 142;
unguiculata, 342-3; vexillata (babun), 586, 1006;
see also cowpeas.

Vital statistics, 228-32.

Vitex species, trees, 136.

Voandzeia subterranea, bambara groundnuts, 343.

Volcanic rocks, 98-9.

Vossia species, grasses, 281, 297, 389.

cuspidata, 141-2, 146, 151-7, 159-66, 222,

275-8, 281, 298, 467, 469-70, 473, 480-2, 669,

767, 831-2, 834-5, 843-6, 1033, 1069.

tables (distribution, etc.), 168-9, 173-86,
496-8, 503.

—— effect on fisheries, 522-3.

—— effects of Revised Operation, 795-7, 799-800.

—— may impede navigation, 537.

Waard, khor, 22, >27, 30, 422: spill from, under

E.N.P., 477, 482; vegetation, 145-6; changes
under E.N.P., 482.

Waat, 21, 197.

Waat, khor, 143, 287.

Waat-Faddoi-Akobo road, 144.

Wabuit, khor, 982.

Wad fahal sorghum, 374.

Wad Medani, 42, 418; Agricultural Show, 277;
Research Farm, 156.

Wadega, 31.

Wafet, khor, see Wehfet, khor.

Wak (Shilluk grassland), 222; cultivations, 371.

Wak, khor, 29.

Wakau, khor: tributary of the Sobat, 12, 28-30, 71,
820, 932-3, 962-7, 975, 979-80, 981.

Wal bar (Nuer witchweed), 354-5.

Wan Alel, 25.

Wang Gai, khor, 22, 515.

Wang Nyaish, khor, 45.

Wanga, khor, 16, 418-19.

Wangkai (Ghabat el Arab), 27, 92.

Wanekwach, 984.

Warthog (Phacochoerus aethiopicus bufo), 187, 835;
damage to crops, 353.

Washlands, 772-3, 775.

Water : see also hydrology.

—— absorption, see absorption.
—— account; White Nile, 857-8.

— bush clearance and water supplies (pasture
remedies), 643.

— carrying  capacities:  irrigated
(America), 631 ; khor Adar, 641.

— control of insect pests by use of, 588.

—— courses : see also inland watercourses.

— — banking of, as source of supply, 983.

—— —— in Aliab Valley irrigation scheme (remedi-
al measures), 665-6.

—— —— domestic and stock water supplies from,
34-5, 37.

—— —local: areas of flood-plain
naturally by (Southern Zone), 438.
— —— —area of flood-plain irrigated by,

under 55 m/d canal stage, 418-19.

—— —— —— as source of swamp supply, 15.

— crop irrigation, water-saving in, 604-5.

—— crop water-duty (America), 631.

— domestic supplies: provision of, 549-50;
Semi-Arid Region, 557; intermediate land:
remedial measures, 640; engineering possibilities
(Central, Northern, and Southern Zones), 720-3.

—— — in irrigated pasture schemes, 645.

—— —— Jonglei Canal gravity irrigation schemes,
650.

——— — Fanyikang and Eastern Plain drainage
schemes, 657.

hariq farming schemes, 660.

—— —— note on provision of, 675.

— duties, 623-7, 647-52, 663.

—— evaporation, see evaporation.

— flood-plain grasses: water requirements of,
165, 563.

—— gains, 919-21, 964-6, 968.

—— harig cultivation: water supplies, 600, 660.

—— hafirs, see hafirs.

—— -holes, 14, 280, 288.

—— inflow, 856, 858.

—— and absorption, 872-4.

—— deduced, 883.

— probable errors of, 860.

—— —— Malakal-Renk (individual years), 883-900,
903-5.

—— —— summary of sixteen floods; 901.

—— —— White Nile floods: evidence, 902-5;
measured discharges of tributaries, 902 ; observed
inflow, 902-3; individual floods, 903-5; dry
season, 906-7; errors in observed or computed
losses, 906; Baro spill, method of calculation,
906-7 ; possible routes, 907.

— —— observed: Sobat tributaries, 918.

—— —— Sobat flood, 933.

—— ——to Lake Albert from Victoria Nile,
710-11.

—— —— idealized trough, see trough.

—— inland watercourses, see inland.

—— irrigation, see irrigation.

— levels, 436, 775, 826-7.

— -lifting device (shaduf), 331.

— losses, 7636, 857.

—— —— Central, Northern, and Southern Zones
(Revised Operation), 764-5.

—— —— cumulative observed, 858-61.

—— —— cumulative observed and computed,
883-901.

—— ——in flood-plain area (Southern Zone),
437.

—— —— observed or computed, errors in dry
season inflow, 906.

— —— Sobat flood: computed and observed,
918-21, 926, 931-2; comparison of, 936-62;
cumulative, 935-59; predicted, 962.

—— —— —— high losses and gains, account of,
964-6.

—— —— —— between Sobat Head and Mouth,
933.

pastures

irrigated
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Water losses: Sobat flood : (conrd.)

—— —— —— at peak of high floods, 968.

—— —— White Nile flood, 861-75, 931.

— Machar Marshes: water supplies, 972-5.

—— open water, see open water.

—— pasture remedies, provision of water for,
549-50, 557, 642-3, 646.

— rainfall gain, 857; see also rainfall.

— rice and pasture schemes : remedial measures :
water duties, 687.

— Semi-Arid Region: water supplies, 296.

— spill, seespill. x

— storage, 296, 768.

— supply channels (Jonglei Canal), 650.

— surface areas: Malakal-Renk, 865.

— surface storage in tanks: Semi-Arid Region,
296.

— table: below Eastern Plain: Central Zone, 21,
422.

— tanks: surface storage: Semi-Arid Region, 296.

— trough volume, see trough.

— underground water supply, 15, 21, 422, 831,
840-1.

— velocity :Jonglei Canals, 771-2.

— wells, see wells.

— yards, 557, 640, 642-3, 675; account of deep-
bore, 41.

Waterbuck (antelope: Kobus defassus), 187-9, 835;
damage to crops, 353.

Water lily (Nymphaea lotus), importance as food,
245-6.

Waterlogged soil, 601, 603—4.

Water plants, as food, 245-6.

Water-wheel (sagia), 332-4.

Watering every second day (ghib), 310.

Wath Kech, 22, 92, 145, 359-60.

Wau ; air service, 94 ; artificial drainage, 46; gauges
and discharges, 78; headquarters of Bahr el
Ghazal Province, 196; hydrology, 27, 30, 32,
49; irrigation, 44 ; road alignments, 47-8 ; steamer
services, 92, 94; topography, 2, 4-5; vegetation,
147.

Weathering, 100.

Weaver birds, pests, 352.

Webber ’, American cotton, 348.

i

Weed control (weeding), 353 ; animal-drawn imple-
ments for, 595-6.

—— cultural operation in crop husbandry, 337.

—— deep-ploughing (tractor-drawn), 596.

—— hand labour requirements, 356.

— improvement of, 578, 596.

—— Jonglei Canal, 536.

—— rain-grown cotton: effect of date of weeding
on yields, 993-4.

—— Striga, see Striga.

—— weeding hoe, 335.

Weeds, 350-1; navigation as a deterrent, 537.
Wehfet (Wafet), khor, 295.
Weikirr, khor, 29-30, 295, 982.

Wells: Bor district, 197.

cattle grazing, 281-2, 288, 296, 549,

—— deep-bore, 38-41, 87-90; bush clearance,
557; cattle, 549; remedial measures, 621-3, 640,
642-3 ; statistics, 87-9; strata, 89 ; Umm Ruwaba
series, 87-9.

—— khor bed, 280.

—— open, 35-8, 85-6, 621.

—— shallow, 281-2, 296.

Western Kordofan: deep bore wells, 39-41.

—— Nuer, see Nuer, western.

—— Plain, 27-8, 43, 421-2, 483, 639.

Wet-milking, 311.

Weykol, 21.

Whalley, R. C. R., on animal migration, 188.
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Wheat, 282.

White Nile, see Nile, White.

Widths and areas: alluvial banks of Bahr el Jebel,
etc., 437; flood-plain, 445-6, 448-51.

Wild animals, 188-9; as pests, 367 ; control of by .
fencing, 640; see also animals; game animals.
Wimmera rye-grass: Australian pasture grass, 628.
Wind, 100; and crop systems, 324; erosion, 100;

velocity, 8-9.

Windrows, 557.

Wir Pal, khor, 31.

Witchweed, see Striga.

Witu, torrent tributary, 23.

Wol, khor: air survey, 979; drainage, 45, 977;
headwaters, 984; hydrology, 29-30, 35, 431-2,
907; irrigation, 43; pasture types, effect of
E.N.P., 496; pasture utilization, 294 ; spill, 765;
vegetation, 146-7; widths, 978.

Wong, khor, 285.

Woodlands, 135-7, 167.

Wor, khor, 287.

World prices and local prices, 613.

Worthington, Dr. E. B., 511, 524.

Wright, J. W., 11, 13, 15, 33.

Wun Shwai: Ler-Wun Shwai road, 27.

Waut (tribal section), 214.

»

Xanthochelus vulneratus Bob., grain pest, 338.

Xanthomonas malvacearum (E.F.Sm.) Dawson,
cause of blackarm disease in cotton, 348 ; phaseoli,
cause of blight on cowpeas and beans, 343.

Yabus, khor: bridge, 31 ; discharges, 83 ; hydrology,
28, 31, 906, 983; irrigation, 43; run-off, 974;
swamps, 979 ; topography, 5; vegetation, 137.

Yalakot, 14.

Yalo, river, tributary of the Na’am, 25.

Yambio, district of, 135.

Yari, see hunters.

Yaws, 251.

Yei, 26; district, 135.

Yei (Lau), river: discharges, 77, 82-3; drainage,
45; gauges, 26-7, 82; hydrology, 22, 26-7, 43-5,
50, 56, 77, 82-3; rainfall, 56; topography, 4-5,
50.

Yellow manna, 584.

Yergol, see Yirr Gwol, khor.

Yinemajak, khor, 30.

Yirol : communications, 48.

—— Co-operative Society, 342, 344, 366.
—— hydrology, 26.

— oil mill, 342, 344, 366.

—— open wells, 37, 86.
——roads, 5, 25, 27.

—— sub-district headquarters, 196.
—— topography, 4, 50.

Yirol District: crops, 341, 343-5.
— soil parent material, 98, 99.
—— vegetation, 137.

Yirr Gwol (Yergol), khor, 22, 145, 431, 496.
Yom, 981, 983.

Yoynyang, 4, 11, 49, 92, 146, 155, 159, 389, 517.
Yup (Dinka axe), 335.

Yut (Ayuth), 983.

Zande tribe, 189, 250.

Zarzura, 147, 359-60.

Zea mays Linn., maize, 341 ; see also maize.
Zebra (Equus quagga granti), 187-8.

Zeraf, Bahr el: backwater effects, 430, 4534,

—— current velocity, 163, 185, 479.

—— drainage, artificial, 45-6.

— fisheries : potentialities, 386 ; resources, 389-90 ;
effects of 55 m/d canal stage, 515-16, 518.

—— flooding : effect of E.N.P., 478.

’



Zeraf, Bahr el: (contd.)

—— hydrology, 9-11, 15, 21-2, 422.

— irrigation, 42, 44, 90.

—— navigation: effect of E.N.P., 536.

—— pasture types: effects of E.N.P., 495.

— pasture utilization, 291-2.

—— spill water from flood-plains, Revised Opera-
tion, 765.

—— swamps, 140-5, 150.

— toich soils, 122.

—— topography, 2, 49.

— tribal expansions, 208.

— vegetation: effects of E.N.P., 481.

Zeraf Cuts, 22, 49, 142, 208, 389, 395, 422, 515-16.
Zeraf District, 197.

Zeraf Island : animal management : effects of E.N.P.,
485.

—— channels in, will not be affected by E.N.P.,
478.

—— domestic and stock water supplies, 37.

—— drainage, 45.

—— hydrology, 15, 22, 422.

—— hydrological changes and effects:
canal stage, 421.

—— irrigation, 43, 620-1.

55 m/d

—— Nuer tribes, see under Nuer.

—— grazing: effects under E.N.P., 485.

—— open wells, 85.

—— pasture management, 291-2.

— pasture types, 483: effects of E.N.P., 483.
—— pasture utilization, 291-2.

—— soil types, 114.

—— sudd soils under E.N.P., 490.

—— toich soils under E.N.P., 490.

— tribal expansions, 208, 218.

—— vegetation, 145; changes under E.N.P., 481.

Zeraf Mouth, 49, 390, 493-5, 507, 518.

Zeraf Valley District, 197.

Zief, 90, 117.

Zinc: and soil fertility, 582.

Zireziraa sorghum, 374-5,

Zizyphus species (nabagq), shrubs, 136-7, 141; im-
portance as food, 245-7. 3

—— spina-christi, 150; used for making a sowing-
stick, 335.

Zones and ecological regions compared, 464-5.
Zornia species, herbs, 268 ; diphylla,560.
Zuleit Sharaf, 90, 117.
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