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Mar 1.
‘Normal’ erosion for Africa (after FOURNIER, 1960)
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Mar 2.
Predicted reduction of human carrying capacity (after FAO, 1984).
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Mar 3
Human carrying capacity and population density in Africa (adapted from FAO, 1984a)
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_ Risk of desertification in ACP countries
{Sowrce: UNEP/FAQ/UNESCO/WMO, 1977; FAO/UNEP. 1984)

very high high moderate low or ni)
Angola 0.2 (WH) 26R N4Vaw 85.8
Benin_ 0 0 21 (W) vl
Botswana 0 1] 6 W, S.U 39
Barkina Feso [} 0 58.3 Rit 1.7
Barundi o 0 0 100
Cameroen 0 {VA) 0 51 94.9
Cape Verde 00 V 0 0 0
Czniral Africa 0 0 3.4 9.6
Chad 9.6 VA, RA 39.7W.5, R, VH | 289 21.8
Comotos 0 0 0 (W) 100
Congo 1] 0 D 100
Djibouti 2.7 69R 90,4 0
Ethiopia 44RA, WA R | ISR, (5) 62V 444
Gabon 0 0 0 100
Gambia 0 0 56 44
Chana 0 0 4.4 95.6
Guinea 0 0 2.5 91.5
Guinea Biesay ] 0 1.2 93.8
Kenya 1.7 210R, § 643 V.(R) 13
Lesotho 15.9 0 572 W 26,9
Libera 0 0 0 100
Madagascar 0.1 VA, W 24 W 61V.R 9.4
Malawi 0 0 5.5 (R) 94.5
Maii 36.1 RH. WA 60W, R $S1VARW 128
Mauritania 5445 W, V,R 17W.R.V 5.6
Mauritius 0 0 0 100
Mozambique 0 0.1 0.1 W, R 79.8
Niger 2.1 WH 529 W, R 17.9 0.t
Migeria 0 WH, VA 5.8 W 34 628
Rwanda 0 0 0 100
Sencgal 0 (WH) 1.3 (W) R.WT2 26.7
Seychelles 0 0 [i] 100
Sierra Leane 0 0 0 100
Somalia 1.2 5A. RA JMIR, W $6.7 V.R..S 7.9
Sudan 24.4 WH, RK 1.7R, W, V, W33 3.1
Swaziland 0 a - 30.4 69.6
Tanzania 0 1.2 V,R33.4 65.4
Togo 0 0 0 100
Uganda 0 t.6 vy 9.2 80.2
Zaire 0 0 100
Zambia 0 0@R, V) 29 9.1
Zimbabwe 0 58 V,.55W.R 1.2

T:he main desertification factors are indicated by a letter: W for sand movements, R for wind
scourtng of rocks, V forwater erosion, $ for salification and alkalization, H for human pressure, A
for animal pressure (cf. text). Where several factors are involved, the code letter of the factor
affecting the greatest area is underlined; brackets indicate that a very small area is invoived. The
figares show the perceaage of tesritory affected. :
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Waortd distribution of cultivited lamd
tfrom FAQ. Annual Statsties)
A B C 0]
toral actually poteatiady peaphe ratio
ea cultivated cultivable per ha B
{10® ha) (1*ha) 10" ha) cultvated
Caniral Amenicr m2 3% 5 35 2083
Seih-West Asa 677 69 48 kA1 0.695
Seqib-Exst Asia 897 m m 4.5 1.09
Cemral & Souttern Asia 31 13 27 8.4 142
South America 1770 124 519 2 £.60
Alricy 2886 168 9 13 469

The table shows thay Africa, and éven more Latin America, still only vtilize a relatively smal) proportion of the land that iy
would be theoreucally possible to cultivate. By sontrast, South-West Asia is already cultivating land unsuirable tor reguiar and
sustained g prodection. Among the Xrdevelaping countries. 17 {which together contaun hall the world's population ulready
hav: 3™ ol their clvable land undes cuitivation. By the end of the century the lack af 1and will have beeome crineal For about 243
aof t1e people 1n the developing couetries.
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Sdentific Family ool
Agropyron elongatum Gramineae W. & sp.

" Junceum " W. & sp.
Cynodon dactylon " sm.
Dactylis glomerata " W. & sp.
Stipa lagasae " W. & sp.
Ebeanus armitagei Leguminasae $2.
Eyperhenia herta Gramineae W. & sm.
Lotus polyphllus Leguminosae W. & sp.

" crificus " - W. & sp.
Medicago sative ! All the year
Ononis veginalis " W. & sp.
Echiochilon fruticosum Boraginaceae Sp.
Echium sericeun " SIm.

sectosum " Sul
Atriplex halimus chenpodiaceae sp. & sm.
Conveolvulus Lineatus Conolvulaceae W. & sp.
Helianthemum sp. Cistanceae sm . & sm.
Mericardia nitens Cruciferae W.
Pthyranthes tortuosus Umbelliferae W. & sp.
Plantago albicans Plantaginaceae W. & sp.
Stipa parviflora Granuneae W. & sp.
Polygonum equisetiforme Polygonaceae W .sp.& sm.
Poterium serrucosum
Siliva lanigera Rosacea W. & sp.
Oryzopsis miliaceae Labiatae W. & sp.
Gramineae W. & sp.
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Scientific Family
Agropyron elongatum Gramineae

" trichophorum !
Atriplex umulsria Chenopodiacea

" Conescence !

" Semibiccata "

" Visicarium "
Bromus cutharticus Gramuneae
Cichorium intypus Compositea.
Cynodon dactylon Granuneae
Ehrharta Calcina "

" Lcngifolia "
Festuca elatior "
Hedysarum coronarium Leguminosae
Hordeum bulbosum Gramineae
Medicago arboria Leguminesae
Onabrychis sativa "
Orysopsia milacae Gramineae

" Corulescens "

" holciforms "
Panicum antidotale "

" Coloratum "

" maximum "
Phalaris tuberosa "
Prosopis Jubiflora L ,
Sanguisorba miner coTmosae

. Rosacear
So'rghum haliponse Granineae
Stipa pulohra "

Chloris gayanor
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4 (Coates - Palgrave 1977) alluvial soils J ol LYt ol gLl
& G~ A2 pisy Mophane S g s s et 0l aalal
sy iy sl pasad L L el Dl Ly el JLsY
- ililyod) (adaS” Ladll g 4,2l

St b yai o ity sl lbee 6 LBY ol ) 3y

YC PSR DU U RV I3 CRCHN™ - P Y- 5 S S RO TGP
sy ¥ Bl Jo 6,3 A plitly il e 45U 45 Sl
o35 JS2Ny (V) 5 ol pgs g LaS” Sy ST o Jyanl)
(D)

Plot1 Plot2 Plot 3 (control) Plot 4

Original density (trees/ha) _ * . 7900 8300 8600 8000
Density after thinning (treestha) 2800 3400 8600 1500
Diameter (¢cm) 10 cm above ground
Before thinning 27 2.36 2.89 273
After thinning 4.42 3.26 — 3.99
After one year 4,65 3.61 3.09 435
Height (m)
Before thinning 1.09 1.02 1.31 1.19
After thinning TLB2 1.54 — 1.71
After one year -1.85 1.60 .37 1.73
Basal area (cmzj Cah )
Before thinning 616.16 454.46 731.29 563.73
After thinning 47243 31510 — 205.53
After one year 52546 381,27 756.85 241.80
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Focd crop Forest fallow Foad crop

Forest fallow

Shifting cultivation
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Interglanted Planted forest crop {nterplanted Planted foresi crop
food crop foad crop
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food crop tood crop

Taungya system (another type)

Foreat crop
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Crop rields from a series of agroforesiry trials with Leucaena leucocephala (K8)
ct the Indian Grasstand and Fodder Research Institute, Jhansi. India.
Most trials were under wrrigation,

Yield Under Yield as Sole Relative
Crop Trees (t/ha) Crop (t/ha) Yield (%)
Wheat (UP 115) 19 3.7 105.6
Sorgham (green fodder) 823 97.2 84.0
Maize 2.0 26 76.9
Sugarcane 444 59.8 74.2
Groundnut 1.1 1.5 71.9
Pigeorpea (rainfed) 0.6 0.8 68.4
Sesam= {rainfed) 04 0.7 614
Sunflower 04 0.7 52.7

C¥T) 43 Sy



WA Ry S Je lnd g il iy
Lak Lol ol

et st gl b et e Ll o it sllas
S MO o gl Ay dgglvall 2 UL 3 Lo s Agroforestry
Joas OS7 SYV amy Gy o) e s am )l ool a iy il
Sy Wy sl Sl S el ek Ty ol ol 5 addl
55 (Ongetal 1990) . Gyt o STy o8 bl el o Joolt
s ¥l i ¥ O o Sy el ) 2l il ST
e Ay g Uikl G Gl Pl e W Gy B e 2 e
ol et § Ly Ll Gl ¢ Uiy Sy (Monteith, 1989) o, W
RUDC G K W0 VP [P L R P - AR S F O
Saze¥ 1 Lpeld 3 s pdis mall e Lot Tl B ozl o
Loy cazall ol DS O ol s By Jorls 5,87 LY .
il i i ooy sy e el G o Ll AAE oW o s
Ay e o Ll sl Slhee b Jres Ay aKag WL 310
Uslably bz ondll S el il 2aSTU Mkl Gpondt AU Ll lley
—: g

W=E xK

W = biomass iy gl Al

E = amount of water transpired C.lb i3 ikl oWl 48

K = dry matter = water ratio ebol) acul 3,SEl ot 2 2paS”

o2 o oKy 1ny padly il olll 48”5 a Gl il o Linmg 5
— Uik B N Ay



£V

Porcmeter i jlgar clisnzad b o2 5,200 Ly all ay: Jo¥1 44 Ll
Ay a3 o kg g el 3523l el 1a S oy g g
AT

S Ul oo W A il 1nS” L5 gy + A0 L
. neutron moisture probe

O 5 sl a3 Gl oo 550 Lt ikl ay ¢ 2 A Ll
e St o3 adly Sap - flow - technique )}~ ;s phisad Loty
U e il ezl alasdl ol b D pgeny addinzc¥ gl Vs et 7,
aaltimzad OGY b iy Custom heat - pulse system jy&l jleadl sLeadl
A3 5tgadt U hadjys 5 Dr. Ross Edwards dauly 5o S s U 3
YY) o3, IS 5 44t LS heat - balance technique o

Inte-national Crops Research Institute for dlauly b jlgadt 1ia,
. (ICRISAT) ¢} s Semi - arid Tropic

pisid b Gy ez (A0) (V) ¢ (YA L 2 g L
el sem 3y Lot sV n el 3 ) a8 ) 5 ) 0l
o o e K 354 W A sy et abasd ol Wl o2
s ot Ly Lol g 1M s gy o el el s ikt
s Jeodly W oy ) e B e SISy dode o i 51
Likott et el S B o Y A 1 o W sl SlaS o L
ol o el 8y M S ol s Ly Lhl] gl 5 U1 Jle
& Lt ool oI5 L o Tl (s g} Sy e LWy
. Gk



(__wmp|) eoueipeu)

AS

s

YV o3,

(,.4 D) vopendsiny

~ <« o )
* .
— o o o
T T T I M
BRI e bty
ey . S A sy k.,.ﬂw
&) i BERT An e s
e G 1.
S e T A L — AR
o et o S o —=
. 33
&u 2 9
5 9
4 ! -w l& ..lﬂlu
U ~ LI ~
PRy =< c C ~t
& z S Ss
- =]
BE¢s
258
553
- @ O
- F
<
N
P
1 1 f o
:.u 0. L Q "y
o~ o — - 0-

Time (hours)



gvY

1.2

{__Wwamdf) esusipel]
2 “

Transpiration

1 ] 1

1.0

0.3L —-— Radiation

e ~¥ ™~
o =] o

-y uopesdsuel|

Time (hours)

(5. Wwmy)) soueipeL)
o~ o ) o
() o o o
~F
T T T b
. <)
\\\ —
&U \\\ -
\\\\
-y <
OH\ al-l. Z
~~ \I\‘ 2
< S —
<z >
A’
m o A
L T o
|
“ ;
i |
1 1 [ t o
~ o (o] -1 o
(,-47) uopexndsues|

Time (hours)

()n')erJQ



£VY
LW Jonsl ety B sl el o2l sl gl phiseand
WS ol e g bl o) IS gn L dall 0ds 3 2l Y 5 S
gy 5l s bt Lo past 28l ol Bl Zyyedl G B o2
Sl U Ly Ky iy b david Manyn - smith Jeecd 1477 2
Ao sy 5 0,85 Ay Lo ol a2l Jlns W amy s 215l
il Jf ] DS Uy B Lladl o 53l Wly plal] bt o
o Galany . i) phadll Sllas e e Lpali olal) 3 o Ay 2
oda il By 3l RSN ] Met) s Aty gl b Sl 2R )
sLas] g il ey e 3, 9 UL lile ik oty iy
-UR TR PR gl pad iy e sy JYY1 O 245 iy
SN E U 5 et ) o5 5 2y Complet clear cutting Lis™ Las
2 ol s L g1, ikl o Oy Aol Micro - climate Azizced
o ¢ TIOAAVE o ol spndl Bl Jiang o TY Z Yo o pLad
oo o Ll —yist o Y IV i bl S s
U Gl o g A il A Glplll J BLoYY Voo i ez
el o gp Sliondl g izt Pk Ll 8T ) sy o 02 Y
Lol Lot oy il o 87y gl ol ikl oo Jlactll 0 Tl 5 sy
1 P I (PR AT PP VL (U T BN P DU IO AR Cp BN
o b s i LS LISAY G5 bl ada plagad o5 A3l daazone
e oot A SLY B gL ] e ailie 045 Ligly 4l )
C AV o5 K g g LS Y



144

<M)r3 3 J.(:.
. . - N “_‘i f . -~ L
) ;J N 7 . I J‘ _) j 4 ~ 0y ' _3. j 3 ,’.
¢ - P e N N RN E
Tty RN A T
. ARG R Y
T N S ' 1T — R
3 s 2 ¥ Y ¥ ’; IR ’{‘3?3\‘:\ /";j\\ |
4 - - A Al Ty )
7L o000 T o 'm‘f)ii'gmi‘ '
: Cr N\ e
~ PR . . vy . k"
FELEEE &%
T - I g ‘} 39 '}l
O O ‘;3;;’@ LR
2729 QCd l_h..\.f“-@h}.j‘j‘
v ¥ X Yo e - - *-?
,; - . { N\ ,
al The mature forest is thinned and the rruit by The mature forest is cleared In patches and
trees are planted In me resuiting spaces the fruit trees are planied in the openings

>
<3

|

1

% @ shade trees
[}

i
q Q fruit trees

Three shade and fruit tree sheiterbelt arrangements

O«’B@*O@
OO0 O

24
@;
}

G@*‘O*O*O

i —- = — e =~ = - EFE
SSLGLOLOLY
- -

AL LB,
LA LERS

¢ Forest trees and fruit trees aiternate in strips
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Aniewdiom eacelsum
Astnoma suregalensis
Artacsupus haterophyiius
e papaya

Gocos nuciferg

thug poathinus
Eriobolrya japonica
Ficus palnata

Inga uduiis
Atangilera indica
Aforus atba

A sapiestun
ki brglotisa
Passilfora edulis
Persea amenpana
Poiguebia sedcea
Syeygivar cumini
Tunarindus ingica
Founnalia amazua
Vitex doniana
2iziphus mawitiana
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. The relationship betwesn the environment, trees and crops

Environment Tree species Objective Spacing Crops
Sandv scils, strong winds  Pawlownia spp timber close vegetables
Sandy soils, abandoned same timber and medium wheat, fruits and
farmz, strong winds crops vegetables
Heavier more fertile same crops wide wheat, corn and
soils, light winds cotton
Sandy soils, light winds  Ziziphus spp crops medium wheat and peanuts
Flood plains, windy chinese ash timber and medium to  wheat, peanuts and
crops wide soybeans
Rich soils, protected mulberry shrubs  silkworm very clese  vegetables
areas leaves
Sama same tool handles medium vegetables
Samz persimmon fruit and crops  wide all
Rich scils, vafley land Pogulus spp wood close wheat and soybean
Sama same timber and medium same
crops
Rich, ‘meadow’ type same crops wide same

soils, protected areas

Tree spacing: close ~ 200+ trees/ha, medium = 160-195 treestha, wide = 50-60 treesha
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Windspeeds (metres per second} and percentage reduction at different
distances on the leeward side of windbreaks, averaged over two years.
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Planting traes of different heights makes c more effective windbreat, according to some researchers.
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WINDBREAK DESIGN

WINDBREAKS vUsT BE
SEMI-PERMEABGLE.

PREVAILING wWIND
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COMPLETELY, 1T WILL CARUSE

TURB ULENCE 0VER CROPS.
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. ¥ield of maize 1g m" of row) averaged over four

adjacent rows, on both sides of the tree line, for three seasons
{(kabanyolo, Uganda)
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Yield of beans (g m" oOf row) averaged over five adjacent
rows on both sides of the tree line over three seasons (Kabanyolo,
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Growth data of tea seedlings

Specification Age H W, G, L L

' tyr) (em}  (em)  {em) {cm) (cm?)
Mixed cropping system
plctne 12 1 33.0 0.4
plel ne. 2 2 62.1 76.2 1.5 156 24.6
Monoculture
pictno, 1* 1 20.6 03
plet no. 2° 2 54.5 73.4 1.6 273 18.4

a investigation date is October 1988

b investigaticn date is Decembes 1989
H height of tea plant

W_width of the crown

G, ground diameter

L,, leaf layer thickness

L, average single leaf area
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An experimental fayout an alley cropping at Machakas where sole-crop
treatments @ are well separated from the tree treatments (O o minimize tree
root interference between plots
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Details and crop response in the long-term trials
Site Tree : crop Pruning  Biomassof  Crop response  Plat
species frequency prunings alley crop : size
perseason (tha*yri)  control {m)
tbadar, leucaena : maize  2-3 4.2 1.7-2.0° 95x4
Nigeria
La Moatana, erythrina, gliricidia ; 1 6.7-8.6 097-1.71
Costa Rica maize, bear
Hyderabad, leucaena: pearl 2 5.4 0.58 6x11
India millet, pigeonpea, 10x 11
groundnut 156x 11
Yurimzaguas, Inga cajanus : 1 8-11.2 0.57 4x7
Peru rice, cowpea
Machaos, cassla : maize 2 1.8-2.2 0.52-0.91 36x 72
Kenya
Clavera, gliricidia, senna 2 2,5-3.2 1.43-3.69 Sx50
Philippines {cassia} : rice, maize I5x50
Kasama, leucaena, gliricidia, 2-3 2,2 1.55-1.08 Bx12
Zambiz flemingia : maize,

coybezn
* Contsol is ailey crop with mulch removed
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Plantiny Number of Month of Forage Yield

Year Cuttings Cutting {tka)

I 1 November 2.2

2 4 May-October 13.1

3 3 July- September 10.1

4 3 May-Seplember 7.6

5 4 July-October 13.5
Tetal 15 - 46.5

*Leptochloa was ploughed under and other useful fodder crops were planted.

Green forage yield of fodder crops grown in association with prosopis.

(Ya) ‘.3) JJJ‘.?-

Fodder crop Forage yield
(t/ha)
Trifolium resupinatum 23.1
Trifolium alexandrinum 213
Medicago sativa 10.3
Medicago denticulata 8.0
Avena sativa 22

" Performance of fodder species
grown as intercrops under prosopis
.after leptochloa was ploughed under,
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Soil Praperty

pH

Soi. depth: 0—15 ¢

Soi” depth: 15-30cm
Electrical conductivity (dS/m)

Soi’ depth: 0—15 cm

Soi’ depth; 15-30cm
Orgznic carbon (%)

Soi depth: 0~15cm

Soi. depth: 15-30 cm
Available nitrogen (kg/ha)

Soi. depth: 015 cm

Soi. depth: 15-30 cm
Available phosphorus {kg/ha)

Soii depth: 0-15 cm

Soil depth: 15-30 cm
Available potassium (kg/ha)

Soil depth: 0—15 cm

Soil depth: 15-30 cm

Water irtake (cm/48 hours)

Original
Soil

10.30
10.30

2.20
1.50

0.18
0.13

79.00
73.00

35.00
31.00

543.00
490.00

240

Prosopis
Only

9,70
9.50

0.66
0.78

0.30
0.19

100.00
10.00

42.00
$2.00

528.00
478.00

4.20

Prosopis +
Leptochloa

9.40
9.80

0.42
0.63

0.43
0.21

139.00
104.00

22.00
19.00

402.00
412.00

5.40

Effects of a prosopis-leptochloa agroforesiry system on an abandoned
alkali soil 52 months after planting, measured at two soil depths.
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L
il sty Nomadie cultivation 10
5t wls 3l Recurrent cultivation
syl iyt e long cycle 7-10
B e I medium cycle 57
e iy short cycle 3-5
b 4= i Semi-permanent cultivation 2.5-3
i~ L, permanent cultivation 2
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