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M) =Y 27 AEEYREFRTIHTORTWBEDTH A ) b HY DT & BEFIX
A4 DBE T 123 RRDAFIIM T BRI 272 TH A ) H MEOERT -
723 L RBHTOFERIIH 20259 h T/0 74 VA M) —EBIC L -
T, LA SRAERN, HHZBEAD SHIBOD 2 Hict~, Bidr5at
DXEN, LBRGENLTWIEIDH LS00 77074+ LA MY —DOFHHE,
THOFIHE, BAOHASEPEE, KHA2bIF LVRMBPERIIH LS9
o BBEDKIBLEA, HENVET T T 4+ VA PY =V AT LADORETREEIC
WEBE52F) R LWIENESH D125

77u 7+ VA M) —EENE, HEED S &2 5 MR R ERICV I
1259 6 FHUIMLPOEREZENZTHA ) Do Z OIEENCHET 5 HTO
E X FRRBHIE L CHBSNBIREN T2 ) b HEEOMERTEE) I,
BEDZD, HEVEEEMFATLOERN L CEHRB I, HEHIETE
N1zThH 9 b EKFERHDAL L, F L WIEE L B LEHET 2720, IELW
ETHHREREZWM o TELTH A ) Do VP25 HPFHEICOVTHHES I
ENELD, LYRWEREZRDBEDTH A ) Do HFEAED A VN RBEFIRD
Th—T713, FLWERPEHLES BFOEBICHARAIETHS ) b BlX
i, FEERGIIH L W R OWEHEICE ) A, A& 3Rl & I O1EmRN
BORCH LWL GBI 2 MARAIZTH S ) B




) —HOERIE, EDLHIWCT ANV FT—h—LFERD X VS—05—#
W) ZETHD, 74— VD= —3XEEOER L+ X,
HIRDOBERRPBHINEALICOVWTORIZRIELKFR L 727259 2 #7710
T+ VA M) —EZOBEER Y BIRLURRT 28, HHFE LTHERE2452
AIZTHAH ) Ho FDTODS o EXRWNLBHERDH B35 9 o MIRERFHR
LT, A4 PR L T RRRERICRE) ZIT0b0xRLTwS 2
59 e KEMRD X 5 —i, DAl & 0 b F8 &  EBRRY KA O k2
TEB759)H o DMBPLBERIL, FROFIHO/DICELLEMIFEIND
TH5 9 Do HEARD A Y N—HER, BLTHIMOEBREOET, Matk by b
BOWEREEATHWETHA ) %

WSO 41, BReEL, MELEHEL, Mk REL, 77071 L
A M) =B ERITTARL, 74—V R —A—RdFEEA -2k B =Y
TT A4 TRBIDERLIZTH S ) 0 HOEIAFE, H5VITHE~NDORE % K
L72725 9 Ho WO RERBKICL - TEAITINET /074 LA M) =R LD
EHOFLVAMEHLIZTHS ) b WORBITOBREWIRT 22 L TBE
WIZBH L2 TH A ) 2 SR, B EBEOKFREOBE & BB % E
L7zTH29 %

HEABDA L /)S=E T4 =V FT— A =D S DEMICEZ BIZONT, 1§
S Z OMEIHFEOEB oM. b, 1 ILOFEIIC L 25T, HDVIIEEE
RERTLIDPE)DPHMET T EPBEE LD, FOBK L EICTRED,
ZHREDREEDNY)., THFAIHY AT 4, BEEHFIGERATE L2 THA ) 2%
DO DORETHRINIZEFNETRDGEITB VT, FEMOMIE LR EEST.
BAXNLEFNPROEHZ2ENTRETHD, ThOHDOFERIT, 2TOBNE
THESINYET SN, ROFH OO DIEERE %L TAH 72O HVHL NS XX
ThHb,

WL DOPDET, 74 —=NVFT7—=A—&, 78727 ORI N
T7A74 VA M) -EHSERSNEASNAETHS ), EBOKEEHFDL LJ
MboMIEE BT 50 v, KR, COBRIE, TREPUCL-T, 5
WILSEREOEE, HEE, FOMORRHELEDORRD L VIFEAR L X v
FT—=21koT, 5lE&IND, ZOHIEDA LA, DITRHNEDL S ORI 7%



F7OA7xVAM) =W THRBN2ULELSET, LEALEICHEDIEELHEA
THEEE LIRS 2 &) il ZORC FRERICBE L7075 LA b
) —DORRENPEREALZLEEZLTCEINWTH A,




EoX FrOT7FLANY —

D



w4E  HHCBIETSOT7 LAY —

4. 181 BHOICBIET HHAK

<WHH>

P oHIc, BIARIET RS D VT VAR b, ZOT THRYFET
bhbd, Thid, BEBLUTHN2S LT, FEMBVOMLE (4.26) 27V
A0y Ery (43H) DELIATHRD &) %, —FIHR S LB HARRHE
AEDLICLATZOT74 VAM)—LIZRLEDDTH b,

Y ANV TI, Acacia albida, Butyrospermum parkii (karite), Parkia clappertoma,
Parkia biglobosa (nere), Borassus aethiopum (palm), Acacia senegal H*, B L UF T
7)) HZBWTIX, Markhamia platycalyx (7 =T DY 7XYH#)) |, Acacia albida

(P 7 OmERIN) |, Cordia abyssimca (CGE7 7 ) hEEHS) |, Sesbama
sesban (=T DH 1 AF M) |, Croton macrostachys (7 =7 DHERM) 7 &
A, —EIICFIH STV 5,

<EwEt>

REHIE, RICHITHEBIZE WBIARZHBOPICHESES, 2%, 1E
MIOEFEEZBEME D720, FEOLHE TE L LE2TRIBMET 5720, <
OPDEEYDREERE L WMMNSE D720, EEME ST 5720, FICMiE
HoHEEY T, BPOFONTRELZRIBMTEET LD, Thb,
BIAROEMEIZ, BIROKEI I EEBFITLY, T/EWERE L DOBEE 2 R/NRIC
WA, AT B SWEBERKREIES L)1, RESND, BECHE
DEFUIENENOTIEI L o THRA TH SN, KITRTBI»O— LA A F
SAVERELZEDTRTH D, FAVME T, PIEOITVRI Ly PREK
E3BHHEY AT A TOBAKREREL Acacia albida 75 1 hadh 72 1) 40~604, Parkia
clappertonia, P. biglobosa, Butyrospermum parkii 7°60~80A, Borassus aethiopum 7
2004, Acacia senegal H¥300KRE TTH 5,

BADHERHIE L, WELZTTIdR, MMEVATLICOHAET S, LD
Tk, BERWZEAT LR HIE, BAREVEBTE o3 Iz dbhzirh



7% 67w,

P CEOBIAE, M EHAETHIRETIRRWVWL, THICLTOR/PMRTE
THEE SR, b LITRTHIL, EHOLERICFS TS THE, 1D
R1BLT210i3, L3 LWHEEERF S BEFETTH 5,

FHbCHEZ B &) ICRESNTE BBV OPH 5, Td L MO AT
5D, Acacia albida T B, IS, SR, 1EREZ MO TES < O
Db, I—b—ORREEE LTX, 7 7Y % Tid Terminalia & OB, T
7 7 1) # TIX Cordia abyssinica®® Grevilla robusta BFIH I N5,

BIADHHICHET 2HE0ELREANE, HBICLI VS OERWCER
SEBHL. OO OBEHELAEETHZ L TH L,

W >

YAV EET 7 1) 7T, SHORPCBRIIBAPELDHEE. A5G
B BEAREMRABHE LD DD, BENLZAAOTELMBEDIZLALE, B
RIZEBEFES 2 SN TW5B,

RIXRFEHATER R BT CIX, BARZHER 2LBEE RV, LA, BELLEY
BAE, Ko, B, FREELR DL OLFLULEND B, T, Acacia albida
RAcacia senegally, RIREHFx E Lo L RELTRLZENFEETH S,

HALZBECTRBHTALD S, GCLABFORKEH L RETLHD. £<D
FlEx b2, Lo, BB L 289 AICET S &) 10 BIARF—FliciE
ERVZ LD, —DRATH B, FEELBAIE, HFIPNTLE) OFEET
H5o

< EH>

P oOBARIL, EFOWIRCEHW O RESNLLENSH D, T HARDOEMH
RBREL, FMTHD (548) L) HZIRILETHS),
BECINVFVTTD (RBEVETE) &, BEVEIRICIEL WA, w779 %
DEL OB TIIREIMZ 5, L L., KOIKRPAzadirachta indicaDZED L )
2, WEA BV, HBICESES5 X 5I1ENPN TR, BRERLAZVERLLD
TEYNF LD,




<FRINDERE>

T RITNDOFNVHT TIX, 1B %, Acacia senegal, A. albida, Borassus
aethiopum & —HE\CHHETH &, PEFMEKRT S LHEIN TS,

Prab oA, BRICE o Tl 2 EEY 28T %o Acacia albida D#IX
KEDFH, BT ZOEM, MARIIHEL COREMmE LTRHASNS, &
DY, EYOEBTFHICEZET LV IFRLOD B, Tihbb, 1EYPE
BFT5HELEEANEEST, EFICRIELERNEA»LTL0TH %,

Borassus ¥ > i&, HEERLRAICHT 5B OM—D@BEMBIL 2, B
ERLHTOE Y 2— MIBIRICR 5, BEIL, TF, BHR, EiR, ROBEL L
TR ENE . WEOHIRSTERSL L, Lo bR H 20T, HROMH L
LThoTIWTH5b,

CHEDY VL, RAD S~10FEHE, EWDOREIC L 5% RD10~15
EPBED L, MARODET TREMEREVCATRE LD, B boRELL S
HOWBFTED0 D, LT, 0FELULEE, BARITSHICKES D E, £
272K REDORBEIIIE 5% 2B EB, BorassusV ¥ DT ITHER b 74k
Wik, L XYY OBEINS 5 — a1z )300~400ABEETHoTh, L0
COPHESFEFTEHDTH 5,

Acacia senegalld, Th, B{HF, AR RELTND, T2 BFEEZEELT
TEERBR L. AN, BRI TROIFAMEDSH L b DD—D2LEXLNRT
W5,

Parkia biglobosa & Butyrospermum parkiiORFEIX, A TN, AA V=V, F
Y R, F=7, A—F, I—=brIVKRT7T—=V, b—T, RXR=V,| FAV ) TO»
DLW T, FREE LTHHIN TV %, Butyrospermum parkulI BAD & 9
LR THEMMINDNY — DR L % V)| Parkia biglobosa® # i3 BAT bk T
BENLY—ADORMME LTRIA SN S,

Markhamia platycalyxi%, BB OREB S UTREAMTREL, T/-REY L
LTAOBOBMIMIET 5, FiZ, ERFECEH L LTRHHEZ RS,

NG 6 DDOREIE, FANVHFRT 7 ) 1 OMOESRIIBIO N4 DEFIZ L
S TEEREEzRILLTnE, ZOM, HIBICX ) EELHAREILSAD S,
JEVHIE TR SN TWa LEL 6 oot e . RBIWICEELZHBEL DA A



GHEER T 2 LIIBEROH DL THAD,, E2EL R IT. RITH
DBFDEBI T EIIOWT, W LPDRBEE 2 T b,

<M DEA & DHLAE >

BT, BHICEUIE S BB, 41T Acacia albida (638 . L HITHWS
b, BIET 8K E 2, FRERISTOLERGSREDZD, T REEY
(5185 RBAZEGE (538) LFEAEGDETHYLNS,

<fil# >

P TOBAREZ WL LEET 2BOERZHKIE, REBCLLBENTHE, £
ORI, PLLOWEEERLLONTHARLEKTH L, BUEFEL 2D
WEBE, RREFIID IR L2 2 be £ DT 7)) WEEHITTIE,
TR OFIEL 2\

AR, BRRICX VMBS 5, BlxiE, KEMREIC D725 Acacia senegal DFEFEIL
1970FERFTLDRIEICL B D DTH B, LLRIFIEL TV 72A. senegal D80% A%,
BECHELIZEEDbRTWS,

4. 28  EBEBICBo AN

<fEF>

T 70 A DGR RHEY AT A TiE, B 2H S ARARDF, B3
RIUDOF IR OFIH, RAOTEREFH R TIBR AL C720 ICHE % Y
S>THREINS, BA, AR, B, EMYOMLEGED, FEMITID > THIRS
na &, Atk@S%d 5,

EEMOR (contour strip) (X F 72, OEMRD ( barrier stnp) 3R bHAE
(hedge) . @AKFEHILEDT (horizontal vegetation strip) , EEMDOAEIH
( contour hedge) T 7% b HAKFELRMEADE] ( honzontal hedgerow) . & LT b4
LRTWd, Thid, FRAZEYZREL, TELZEPICT 5130, BRFHbO




THERAEZHHTLFRTODH S, EEMICBoZHEDFIE, 7470y ¥
Y7 (43f) LREENDD, TO2DEKERLEL, ThA4r0y ¥y 7,
TERELHCEV) LD, b LATEIERE LY OMTREEEETAIL
WKEREBEVWTWS, FERIH o HEDOTIZ T /2, £ &M (6.15) 5
SR (6.21) LdR%D, IHLIZBRBOBD, H5WVEEEEHOERED
BRBECERIN, BoOhf, 5 VWiiEROBH2E—0ENETLHD
THb,

TEERAERHMET 72012, EROD 2 AT 2 EAN R HAE THE ) L/
BERTE R EDHL, TIARMDEEY 2 DL 3L D@ LEE L,
IR MDD (518) o £ T, ZBHEE LTELATL 2005, o
KEBRICH > T—BEOEANRIBEOFEEL L TH D, HRLTD LwL,
RIKFEEL ) FLFALTS L,

REIZ, TELRTLEREMOEEYMEBETHORCRITLIETE, &
DX, BE, FHEMBSARL, /2, 77071 VAN —iCkhgES
gD Lz (518) | BHECHEZ AEBIBILTLE ) 6 TH 5,

LBRUTI - 72RO L, AOHEOR W HisRe B i DA O EiFFI A58 &
NTVWAHBTIHICERTH L, 20 L) RHIBTIE, SEEHEY»LBLRS
KEDOFRRMOEWIARLTEY, Z20OfFR, BWilifE% 205 TH2,

<F&E>

LEREORAT L, EMBOTERARIEFEE LTEICHEYTH S LIXR
SHRVOT, EEFRQEKEESN2TNTE S v, BT, Y LA 7272
ZERBVICHZ SN TWAEZT R oIE, BIAOEEZRNLKICL ) LELFRE
ENB, VHEMEBREIRE T, AR, BT, b LT AREEYRHK
BELBICAVOND, REOTEBARME S AT A 2REHTHHIE, COKT
MwCONBETOHEEERT NI THb,

REFOHF D LY, EEBUTH o LHEROSRIE, 2k ORE, ¥
B, BAGREE, BIBRBIEELTVE, HBLARRETLOORIEELR
EFiY, MEFORLEETH S, MBNESLRFJETIE, BORVEER %5
B CRERITD LD ETH S, 72, LD TRERMTIX, W3RN BEY



PHAGDLINLITIE, WAEFITHELTETHESTEL 2D, 85I,
HEERICH o AT, BMOYRTIEOSRL ) b, BAREWDD S TETO
FHs, LOHENTHS, TEIBREMHIIRITLEIATIE, TEREREHC
720, MPBETRESCLREY T LEL TS,

SERICIS o ML, BE 3~ 8 X — FVOIET, ENHEROMI0% % 5
D5, HEBITELPITRYNEELE VW EAEITH S, ROFEIL, B
BT HEET A2DICHVE I L TE S,

ik AR O | MAFORME (m)
(%) (m) RELHVTE BEHDH B8
5 1. 5 45 80
10 2. 0 35 70
15 3. 0 30 60
20 4.0 26 53
30 6. 0 23 4 4
40 8. 0 20 36
50 10. 0 17 30
60 12. 0 14 2 6
80 16. 0 13 22
100 20. 0 10 20
<BifE>

SEBERICH o AT I S N AMARLCERDOBEIL, B ) OrfE L e
ERFETBLDOTRITNIER L2V,

W7 7V ANV TR, B OBMRRERD, ERMITB o 7RiEL LT
AubhTng, FIATE £ 2Bk, 8 1LICTTHs, —MIc, £H
BIBFIRADTRELR TN TF 8= AV ) — 3B TH B H, LARBETH, Bd
BWIEEARND A= a0y TR ERICEVYRIE: S v,

TRTIL, AL TEL B LEREEREEY 24 ITHAGLESL ZLF
BETHD, dDLEBICEREELWD %S, Dichrostachys cinerea D & 2 724




B 2. BRI o THEZ T X VS, Stylosanthes, Crotalaria, Indigoferal® D)
R, Lablab purpureusiy, +HOIKE, TR, FAHEEICFSE TS, TEHE
K U CHBREIZIX, Pennesetum purpureum, P. typhodes (V77 b 75 R),
Itripsacum laxum (77 7<% A) , Panicum coloratum, P. maximum (¥=7
"9 A) , Chloris gayana (09— F X% 5 R) , Cynodon dactylon, Cenchrus ciliaris,
Dichanthuum annulatum (1~ R THWONB A Y — 5 RX) |, EragrostislE, 7%
%o

ERWRIEY AT A RFEO AOBRESE VIS T, fEFILEYE., &, &
LA, BALMAGETHAMN I DID, METIERT S E TORMIE, B
MEERUHEHFITE DT TH L0, —iRIT, B, otbpiady, AR, fAK
DIRRHICOL T B Z L, @BF, RRL LD 285N ME LT, Ei%
MICHZD bhB,

<P >

SRR o AR OB, BWN R EEHON ) AH, BLFEREHO
XY &Y, BAREEYONERLREOHBICESL T T, HeThb,
EARBED R ENB LTS, EHRETL o 2 TROMBIW X, #¥IiC
WS NDBEDI DD, ZOBPTT, BEROBOHTO SN, TEIBEL
S B/ 7

R TEOREIC £ o TE, WMok DS, SEM LML ICEY
BrRIZTHELH D, T2, ERMINLEWD, BREHOBVIEY 22
BEE, 50D TLEI WM bS5, LEICELTL ki@
ERR LS, HAMICHEDRBEREEALERETHA ),

<Hifp s h 5L >

£, M, FROFER, BRE Vo BIAREEYICINEL, SERICH - M
RO DEEIL, HMRENLICONTHETAHHbICEB L % 2 LT
5, TEOPIHEIAINLHEE, HICEZOMEIPEETHS, L2rL, +
BEEICZOTIHEIATH, TEEREPLTFLIENTE L, T/, ik
mONWIE, BXRERIICL ) IELEREL, TEL»OESZFIE LTS, &5



2. ENL PR E BT 5,

—MRICRRIE, DT OVBEFELEOT, T EBICRETE 5 RERHER
2EIRT BB DH B, VISV F T, 72072 100X12— MVORERH» S, F
MIRZEE T 200kg DM & . 250kgDEEL 2155 C LB S B, DL %
TS5 DL, 5 AFRKED 1 FEICLELRBRM D25% L, 1FED)HL A
AR 1O ERD DI+ R 2 EETE b,

Lo L., HAEFICEHD oD G2 EFERR YD . FHIICA L EEH DI
HIMETT5THA ), T, BIARPERD L DEEYIL, TERPKERET S
TR, N REAEEEDRT AT TAIENTES, DF ), 1B
ERDIBEBEERHFTIZE, TR, SR, MOMAKEEYHITIEL TS
BATIE L, SEBICH o AR L 2 ERIIEEM 2T, Hso{REX >~
N—i3, BOZLPEINREYAZE M= FF 7TORERBMTNETH %,

<7 A =NV ERPLOBI>

DA TOBRDELHMONDET U7+ VA M) =V AT AR, KEL WL
BESBICEINEVTI VDY CV VA FTRELTE 2, TRTIR, &
DD AR OHMNEY) (Desmodium/BEDFE) 12AGH 1, LB Grevillea robusta
& Albizial® DWITE, %N Leucaena leucocephalak Entada abyssinica® &1,

4. 35 YA A DAY

<>

HEARFIEVE (hedgerow intercropping) & LCHHSNALTL A s av ¥ 7k
. AAMIEYOFIE, ZOMOT VA (NE. BH) TR S h b —E41EY
EREWTHIETHL, ARMHYITEHICU LN, TOER/MUL, 15
REH» S OXRBEFL S, HELZIHIL., LBLICENCERY L5 5720
D, TVF BE) ELTHVWOhG, BRPEWEREICLER L AT,

_60_




SEEEEHEYHVEATNOTE L AHBRERL 25,

T4 ruy EVF/OE—DRKIE, TEPHABEOYREDB & ORI X
DV OISR MERE L, NS B ETHbD, BERIZT 2, EATD S, BH .
BERAAM., &Y. B, R COBMALEEY R BLI LI TEL L, ERMT
HREBHZLONS,

TLA20v ¥V 7, o770 7 1 VA M) —, BIZITEERICE- -4
A (4285 (R LI RPNV, B30 THD, L)
DiZ, Thb4270v EX7IZBVnTL, ERFIOBICIVF 2T LICLY,
HEAYRT DI ECEANBEINTOERLTH S, SIS LT, EEHIC
o MEF L, fEORSBLTRAROES LELRT S &L ) ICEt &5,

TLArzay Er7idEi, WENLZEEYEZLELE LWz, . ] 7
FA (RE) CB2ARMES & CTEAMREY ORERE (5.18) L bR%5,

TlArav ¥y 7, BEAEDERT 7 AHIBICE > THEEHF LV DO
Thbo ZLDEAIX, 77 AKEDOEHB L TREHBBTERINTE /1,
B TAREFNC L THHET 5 & LIZBFRHIBROEFE TId 2 vs, 7L4ruv ¥
VT HHBICEA SN BIB TR, ERARELEEOERIBRE STV,

<FREH>

TLAZBYEYTYRATACB B, AR O AHILE & BFEIL.
WY O, Gk, ERL HERHIC L - T 5, EATIX, ZOWEOHY S
—HHHEEZBTL 2L TEL L), KEAMICERESINEOFEETH 5,
EBRORA T, FIOMFEDL 4 ~8 mT, FOBADEEI25cm~ 2 mTH 5
ZEDE, —REIC, COMBIEEIR TR, HIBEB L TR
TV,

RESMEART LM OBELREAZF T RVE 2 H T, FKOEART%E 25
SOLVERTERET A LD TEL, TDL I T, AT DR OB
FIBUL T B 05, ARSI MO ORI S D, BREOFVEATELR
FIDMER SN BEEICd, TOEVERNE L TWwa,

<K5ffE >



BETVAo70y €Y7 TR, EEEELZEL TEEOEREZ RO 57201,
TAROBARIFIAEN S, LPL, $RXTORFUMY ST VA7 a0y €T
BT 20TV, BHE L D135 25 U2 REORIIIEW OIREE & 7%
5L, BADE DKRELEETISEMHRER 0BT 50 ARG THE
BRMDBRFEPOELEFH20I, B OTBICEELLEWE LT 5
B, B To7/0 7+ VA MY —Tidldkve $, 7o& 2L 3fE
HEELGBHETHo T, KESPFRbE o720 B0 AKITTHEL 2 )
WL, 7470y B iciz@id v,

T4y Erid, 36 TSRERRD, BFEDHR L, RN
MTORRPNIIE AL WEREEE L, BEOMEFREL, EREEETE, A
AICFIRSNBHA, &Y, BoLZEEL, Ly dMRETE, BB, gk,
B, ERZEDFHT TS L (HFOBEIEENTH 5,

ZLDTVAs0y 7O 7aY s +Tid, Leucaena leucocephala % F\»
T&7, LML, COBfEIL, RERXVOT) 2 EOBYRERLITUTEYE S/
B, KM LBINE N, Leucaena® b Y 12 Gliricidia sepum® IV 5 Z & b —
DOFETHEH, 77074 VA —IZBWTHEOSHMZMERTL L
PEELVR L,

Cassia siamea, Glincidia sepium, Callandra calothyrsus, Sesbania sesbanld, 7 L 4
suyEVTICECAVONIBBTH LY, EALGHICOET AR ES
DIFETOHHRETH L, ZEE T, FEDHIBUET 2HED ) R b 448k 1
R o

<EH>

AT, EEX, H2VETHARRHELAOHERICL VLIRS, 2L T,
BRERHL L ERRVBIEY D-DIATIH OO LEHICL 5T, 4t bR
Y%,

LE, BARIIBRDOERR T Tl - TBIN D, BHOKRT Tk, BADEE
BRI RAEN 2RI D200+ ERMSVLETH L5, FRFIEYE R
LW TELRTRIBIRT L EDEETH D, WHAFIE, FiEHED L
CIEPERIIBTIL 6~120 BT, BRBBTIX12~187 B d LxEhbl kA




> ThbiEIR IS,

ML T LA 270y €Y7 TiE, F930~60cmD & S TEARFIZA Y Ak,
BT, BICLIELPSEIC 1 EDHMB T AREERD BT, MY ALTEZK
BT, %S Lo S 0EBICYVF L LTRSS,

<rEFshpERE>

BT I)HICBITATLA209 ¥V TIE, BEOLEAETRINL T/ T
T+ VAM)—=DhhT, ROARDNLHREDDDDTHAS),

ERRE BEZERT (MTA) %4 ¥ =) 7 RBEHIS TER L 2 RER T,
TEOMRENME L2720, TL A7 0y €T ORI EmL 72,
FYEOIVEXAAEEHACET LAY EY TV ATAT, YALEDE
ARIAE & U CLeucaena leucocephala <0 Gliricidia sepiumWSFAV> H 7225, Leucaena
ORELRICE LTES &, by 0 a T OIMIE,»% DML, AEioh >~
PIBICTEIGE, IANTIY—H72D) 13~32 b OPHEHELERED, Ih
. IAZ I —vED 100kgDBRIEEZFEH LD EFLTH S,

LU, 77UACTKEK, LERICT VA 20y EX7OHEL DL &
EREIMBETH A9,

<AMBDOFM & DA EE>

PR T 2BIAR % AT L AGLE L LD TE S, 728 2iE, EER
CELE N7z Acacia albida D & 9 B FIEAR,  Persea americana (7R F) %
Canca papaya D & ) 2 RB, BLUHICFIATE MR L DEAGDOELIEZ S
ns,

T4y ¥ 7, SRR oS (4.28) RTELADEED
rHDEEY (5.18) WMETHII LD TEL,

REB7VA 70y €Y7 efins { OB L MAGETE 7, ERTIPLS L
NBHERNE, AR, RINKMM (4.587) | BEBICBIT 2 RRMESE
kY (7F) »o0FRALREROMTED L %5,

< T A=V E»LOHF>




TLA428v ¥y 7 7)) hTERECHLVWRAATH LI 22bod, M
BT 5 EHPHEREZENO—E LTRESI N TE 72, EROBIT, RITHIT
HEBYTHA,
TA D) T ERBGEREMGH (UTA) CERT 7)) ARELY I —
(ILCA) ic&B S avy = b

FUU7 IHVIHRATF— Y a Yy TOHEEERRE IOV 22 b

FoT I RFXIACBILERMT /072 VA M) IR TOV s b
BATRIAVF-R 70V b (KREDP) TOHRER, EE7 /0
74 VAN —BigeEEES (ICRAF) &7 = 7HRERERY (KEFRD) I
SBRE, CARE- =7 77074+ VAMN)—=70Vxs b

VI ¥ L B4V OWERR & GTZIZ & %A

4. 48 FEEREORA

<JHFH>

T 7 ) N DEIREO E OV MO KBERIC B A REER (F—AH—-T V)
i, BIRREARREL 0D D, Ibid, B, BE, KMy, fEH
DE, B, BADOHA BHEABEETHBE IR TV, KEXEIE, FriLnwr s
074 VAM)—ORRICEDBLLTHOVEDOTH S,

I =7 OB ERIROREXR T, Passiflora edulis (S ¥ a v 7 )v—)
DEHHNZ & EN & Psidium guajava (77 73) & CitrusOBI AR L% E->Tw
o =T OF)I VX OllOMEICHHFKERE T, A#, RE, @
Bl e, BREE EB0OBAD 3~ 4B LR T, BEH, ¥E, BEoL
BEoTW5S,

TIVACBIET7O 74 VA M) =70V 27 MIBWTRHOSINIEIE
BCEETHLY, FEXBILECLE > TEMLRT VR TH S,

Fro, FhAbOT /U074 VA M) —EROBELTH, REXRIIEE.
BEEFo TS,




<gkEt>

LR REXR ZVED HEXWCOPER b, BFORRICHALEAT
babHb L, BiEDOMW-ZRTEE, RE, MEXRETLH40H 5,
Flo, FLOTHTHAZEA LREER2E2580H5,

ETHAOI, WRIOL S Z2HD, —KHDH 5 WITEANZTH - T D
BAZBEP 2T b v,

Y ET O I F VRFARIBTIZ, O TH 5, Sk ToRE
EREXRVERPLBEEPADHRIIMER N L2 Mo TS, 1B E LTI,
FoNA, FxvHN, ARFY, kavyy VAL E, FE, 7N, M
ice oy RAYY (N

<>
BE, RRLE., AFRICEENZEGERHRTERTL I b, &
RME L R T 5 H %2 . Tz, 728 ZREBIR. FMAR, fRA & BB L
MAGETRWELTH, BRIEBHOMME, X, HEHLET YL ERT
5TH )0
KEFZETED L HVWLN LMW 2 RICEITS,
ARAMERE © B a—, INYOK, 7084, M, v yd8, Ry
avIN—=I, TRAIM FIVXXYY, FT7N
BEAMAEY A0 7, SAFH, AFAE, TRV, AKRFYE Y
RAE, bb, XYY, NFF SIS VE, RAK

<HEIfF S o fEiE>

REER OFERIL, EIEHETHL, Uy F=70F )<Yy Ol
BETAIAZY 7 TN =T THEF XY TDOANLIY, REEECTEH, a—-v—,
NFF, BE, B, KB O BEREELTWS, Fio, SEHISER, AR, N
FF, BELLEEISNALNIUIHRTE, 1 EHCLERBM O14H51313K
EERVE PR oT D,
TERKGDREDDOD, EHHTHLVWI AT LAZRET 5700
ELTH, REFRIIFIHIND, & THRESINZHEMNH, B, B, )



DR, Brft S hziks, 2L OUERICER SNLZEbH D ) b,

<AwDHEA & OMHEE >

KEXEIT, FLEHOBTLEDNDH LALLM THLREITHE6.1
P REXROERALERELETH L I DSV, ZOEITER, Bk (6.3
) OBEd 35, LROKEZERIL, Hls, DRE, Bk BN
KHEAKICE 58N T T, OT7 7074 LA MY =L L bICHWS
e (53B8LU 64 o

<74 =NV ERSDH>

W7 79 A DB TRRERRES ) T Vo TWBBIPRE<moh TR
B, HNV FRERRBTT TIEHE VMO TR,

T7)ADORRIZbIE, Fr, 2L THRIES OEHTEENL T S
074 VAN =VATARERTE 2 B, fBAR, BESEFESHh, b3
DRI WBHIIJIOBIARRIEICEZ ST E T2 BT 7 ) HTiE, F
¥4 B R 2 2510002 5 1700mmD B HEFBE DO HIF R, BiK % TEOHH T 5 1
B vt LBOFRERREIL, MORBTERINEL 7 7Y 7 DIEHK
TZAT 4 VAN =V ATARBIRL T NS,

4. 58 HEKREH

<P >

779 AETT, TEeRECTRRELRE S 5720, FHbldkBIns,
KREMIC T 7074 VAN) —RBAT S L, BEZRDICLI2A > T, SR
iz & o> TD %, BIARREASREICF— LY E TR E NV EDS,
KRB TOT a7+ LA M) =307/ 07 3 LA M) = RFITHEER
HHTH 5,

770 A DL OHBTIE, THARD ORI GRS, EEERD




HwHTETWS,

KEEADSE L 2B Icon, LEOREZEO HBARPLPEARAZEA TSI L5
WEELLD, BEETICL ) TERKEZED, BROEEH I LDTES
BREATEE L\,

KREBEACRIAR 2 BAT 5 & OMERIZ, MM ERIFIRE, 5V IR
R TBINREOR R THBE I NG, EADHT Idfk4A TH B D5, PEENLBAME
WS KIRD ZRAEEICEMES NIz ) | I AR OFBEARRL HN— 7 0y THRERKS
Nz 45, HIHHEREL -8 TIX, Sesbania sesban D & 5\ HIERIKE .25
DLFEIRL DN, B ehbe LTHERINIZEEDH 2,

BREYWEZED DT OT 5L kR ATV, L2 LERS—EAEY D
HREETHREY A4 27 VEMEFCE 2001 E» 2 RIKBWT, 770 7% L
A MY —i3REHICEA I NS,

VE7 7 ) AT 7 ) BB B ETREZEARKE ( bush-fallow) ¥R T A
TIIRRHILERE 8 ~10ETHEDIH LT, 77074+ VA M) —OHAEIF]
~204EICh 2o TV 5D, BBLAEAE L. AYRREEYORLVNENR 1 1E
FEIRE DY R OVLEW R £, YHHIBOFHFI L s TROLNE, &filE LB
LT, SR T o % 280,

- TEERRANSTFS
CHHEY AT AR MR, FH, WRERETS
- TEARD RO L, TEEETHRT S

<gat>

W EARRHIE, B—0H 5V EEEOEARPHBHEY THONLIGE DL L,
RIRDZKHETHEDLDNDIBHE O H 5, KRBT, SRR - AT (4.2
#H) . HAEVMEANETIO 7 VAP =VATARBELTWL L) ICE
HINTWEGEEbH LY, EEIEI—RW R DTHS,

7o, KL, TLA 20y €V BEUTRARE RS E/-3HbicEE 22w
D THIUL, FFRICETE S 21 ds 5w,
AETHRRLNTVDMUOER) & Mk, R INAREHIZ, RE»SRES
o ZEPUETH S,



ZDIDWRETEPLETH SN, AREEHDOH 2 ) b OFHLENIT D
AHHTH2OT, ATEHIBHEHRHICRET XL,

<HHHE>

THREDORE., BLUIBREOMFNMOREICL Y, HEKEOM kL
REYDEEDED LHPFEHRSND»IHRE B,

Acacia mearnsu (BT A7) i3, MMONRHEL ) & RKMIVER XD RV,
Bt nb sy vy EEL, HBERREORIEIZIRL D,

Leucaena leucocephala, Sesbania, Glincidia, Calliandra& DBITE S HELZTH 5,

TEEAEPICTLRERO AL, TTESLVWERET D 5, Vigna
subterranean (/NVINTE—FV) Ik, RTINS =T ETCOERT 7 ) HD
BV TR OND, $72. 5757~ 2 (Lablab purpureus) 3. fEFERIE 200
25 400mmE V) AFHICTH 2, JL S THE SN T 5, Cajanus cajan ()N b X)
bL{HwWLRTWS,

<Hy>
EARE M, RISRT L0, A L HET, WHAWALEMTHIINS,
CENWICHF S I N T DR &
CHERBIREL, BOBVWHEOZV Y FTI VT4 VT
LIS T 2 EOBWERHE LADEA
- B S A HERBIC BAVT 72 U9 B H O REE
LRIt H, KRR OMEDMME, TR, Hife S B RBEHIE I &
> T, FMBLAENIEL S,

<FE>

Be4, MEEZED, B FALZL, BE, MR, LoEY 2T 5 L4, 13
EAERBRILELV, L2L, BEEWIEASINIZHEICIE, L0EL DY
7375%%%3: é nZ)o




<HIFEEh B>

N R S 13k REWEEL LA TESL L, TEERKEORSEICLE
RERAERE S NS, T, REIIE A 2 BRSO REF - VELTHE
BETHb,

<74 —=IVFEIbLoH>

Bah X — 2 ORI TephrosiaDTE % Hiz . BESRBBICRT L &
KEDOARREN S, By YT ONTHA TR, BREE, BELHHIL, 1
BREEZED, BEANOBRBEOBALF LT 572, Crotalaria ochroleuca % Hi .
o THIL, BE MYV EODITEEES A, BELWEING,

FEHEM % EA T 2 HE1E, BRERCEESWAEY L —HICEz O,
Phaseolis atropurpureus, Macroptilum lathyroides, Lablab purpureus, Stylosanthes
hamata var.verano & Andropogon gayanus, Cenchrus cillians DE.{%, /37 3 Hulg
DEM D 6 F b NIARRE TLIRICETHO T W5,



®woEE ReEEWINMTA T/ U7 VAN -

5. 18 /MWD ABEEY LOBA, R, &

<fHFH>

ANBUER KL, SEHEVORRE, FEHRICH o TES N KERAA TR
57z DEREE, HEMICH > TEINZREED X ) &, ML AREEY &
—HEICRER, AR, B2 f) S LDTE D, COHTIR, ThbDEEWRE
B, Do bELTODT a7 5 VA M) —OFFEIZOVTERD,
INBREEAREEILER, 77 A L) bEERHERILMT LSV, TERS
FEDIRFER S T, /INIREEYIIKIREC, 77 ARBEOELH 5,
INRIES % e S DB L TOHY OBRENL, TIADYEEALINELIEE
Thb, BAREEARIE, BRRE L ELNIZEEDOFE % F5. MWOBRWDOH
BICFIHTE 2 VEEEY OREIC, BIALELERLIEICLY, [Rbhi:]
b2 AN DDICER LI LB TE D,

<EEr>

TAREEY RRET 5 & &iE, LHOFI MM L REEE TICER L 2T
o, —EHORRZ LPFIRATE R WEARFRTEZ ., fEaskicb
720 TIBRIEREM ZVED DR TH %o
EEWEEERICR> TES L, KER (LTI LARAL, T2, RELZW
DES THRERT HTHELDH %,

SHREIOBREEIC L 0 EIZE < OBBEDO/NREEEW D, BRIOH 5B LK
BICEO NS, TAREEWICHTE L 2B ROREILIFZOED TH 5,

< ARREEY >

MEFELBY BB TEBET 2L, OO TEETHS, 2Tk, &t
DERFEEHIET 5.

RpHHEL THRAAICE TS, BAKE L MRROFM 2 BFHRIE LW
ik, BEYOTE, KEE, BBICET2ROTAL FI4 V8871259,




A 70 F vy F R+ (Microcatchments) ¥, BPRBIARIKS %K
MLBWEFTCEKRT A2 e B E T 5720, EEBEBICO BN,
CHU, SIHTHERSINb,

- EERICH o 728, (Contour ridges) (2iE, L oY HER, BE
HOBNEVLIfFLNS, B, KRN D2R Y AL LTHEET
5o

EEEMUTIR o 72 ( Contour furrows) &, BAEHLLL TW A28, KidEC
EHLNT, HTINREL, bEITHIKRINL,

- BEDT-HOH (Infilration ditches) (3, HMFEHE LD B 720D, KFT
HRELRETH D, JOEIKEERLPICHINT T, BEDORERD K<
725,

RED/:ODEER (Infiltration galley) (X, TIEDOREMIET ETRE
DD DEHEZ 2 HIICHC bR D,

Smalltriangular
microcatchments
used to re-afforest
a hillside.

v 4 o0x% vy yFAR



MICRO-CATCHMENTS

WARIOUS SHAPES AND SI12ES OF

M{CROCATTHMENTS cAN BE R L >
useo.nzpeunmﬁe UPON -;u:b ’ R~
o1t SLOPE, RAINPALL A
:mz FACTORS OF THE SITE. B, MICRO-BASINS
FOR DRY SLOPES.- - AT
A SEMI-CIRCULAR ,WITH THE UPPER TIPS DIAMETER" | m DT, L

TOVLHING THE CONTOUR LINE
C VEE-SHAPED, WITH
COLLECTING P T

T4 70F% vy FALB

CONTOUR RIDGES

A SHALLOW TRENCH IS DUG ALONG FRUIT TREES ANO FODDER GRASSES
THE CONTOUR, ANQ THE EARTH COMPACTED : it X )
INTO A 30cm RIDGE ON THE DOWNG#H(ILL SIOE -




CONTOUR FURROWS

TO ALLOW WATER
TO INFILTRATE, THE

FURROW PROFILE MUST
BE HORIZONTAL.

ity
AT SR

A e

e -
L) . PA \ (4

Y
o ln‘_'",

AN SURFACE RUN-OFF CAN ALSO BE
Yo LED OFF LATERALLY INTO A
A 'WATERWAY '

ESIRCA- -8

THIS TECHNIQUE ONLY WORKS ON PERMEABLE

INFILTRATION DITCH SOILS THAT HAVE THE CAPACITY To ABSORE

THE STORM RUN-OFF THAT Wik ACCUMULATE

THE SURFACE RUN-OFF
WATER COLLECTS IN THE
NORIZTONTAL DITCH AND
SLOWLY INFILTRATES
INTO THEGROUND.

FAc -OFF
~—_SURFACE RuN

CONTOVUR MARKER

.)\
——". TopsoiL
(”ARD-PAN)D
. °

./_‘- .-
r® 8 o

PROTECT THE RIDGE
WITH TREES AND
GRASSES.

THE DITCH WILL TEND To SILT-UP, WHICH
HINDERS IRFILTRATION, AND MUST BE
CLEANED our REGULARLY

REDI-HDE




<>

— &I, MR AREEYIET 5 AT EERD Lk b bbb, 22
ICHER B NIAEY SRR ORBRE R R -3, oo, MIEIREER T, B
i CHEDBVERISAELTH 5,

B & o T3, M. 784 Y, ZiziphusBBO L ) ZREBID L H 12, Fh
WBEHRE O ORWRBIE T 5. B TIE, HADRAEERLT 7/ T L
Vo E72, RNVFDODOERENY) ¥ -2 EETIHEISRIINIHEID Y,
FIRRC M P EELRBLEE 22556055,

& =7 TV, Pennisetum purpureum (¥ TV 5 R) | Sateria sphacelata (F
VT4 TIAR) bR EN, HBEREDLDIZL {fEbI, Acacia mearnsii
(779277 b)) &5 FEBKBICHE THZ bR,

% DA, TAREEDICIE, ERPICBABELERTORLIV, TOEEA,
bo & bHERALBAEMY LR, RAIMMOBEMAITIME TV D25, Kb Hid
TEELVWHETH S,

<M hp >

BIA, BA, Mo BEMEYE, TERAERED 720 O/MEE T AREEY D%
ZWRIED, YKo TVE E, AREHIEEYO L2t - T, #T
&by
CORARRLEARITTZ, KA ED, FLEIEHL 2L ETHEYEZET
o ROMEIE, 41V FDTF V% A5 v OEHERIZTD, 196145 H1970F BT
HERAEEROFHME (kg/ha) THbH, CHETBEREORIMNLRIIREZRLT
Wb, COMROKESE, FIFATREZKIEMLZLICLBbDTH S,

SBT3 ik SLERRY  RALERM  AREEIC X B BEHN%
contour furrows 1566 213 635
contour bunds 1623 609 169
contour trenches 1321 490 170




NBETAREEY & T 7 ADERIBRA L TH B, HBDOHE, BREIES
PHEEICHIE L 2 TR 69, BB, MHIREFP L SHERS R, F
PR AR L CTRE R Tk ifer) 7 220 2 R 43 5,0

5. 28 T ALOBIAKEER

<>

AETILEATEANLR T I A (BRE) %, KAEMAEY R —FEEY LT
TAIEEIRHAT 5, 77 RLIE, MERROFMEER SO CHHE LICER &
hicd bwb HERETFEY &7,

FIAR, FCHERREL, fHERE S DIMEL N, -1 EH
BT 27:00FMERIEL T NE, TIA%EL L, HBEOBELMAHITNES
NTYHEHL IR . & D SR 2 556 LD TREE 2 B, BIARREEARIL,
TIORARRESE, BEOTNVFEMHML, BERLELITE DR,

T IR, PETE > TELRBERICRS L) ICHEDLZ LI > THELNR
bo RBMELEANT 7 ADHE, ARL T, [F4¥—] LIHTh @RS D
FEIEWEZES RIFRUER SRV,

CCTH2HEDT I AL DWTHAT 5, —2RRIEHDOKE BRI L) FEF
THLIREFENZTO— FR=X - FITAT, ) —2EHEMELRO T &
IR ENRVF - F52TH B,

TH— FR—=2Z - 7R, S CRRIHELZMELRLZDDTHY,
12% LA EDESH TIRIF & A LRV SR W,

SR LT, ORI RAAT, —EDELLBERELIZDDPRYF - T
FTATH b, 25~5%DEFE TIIEEIEIE T MO L) Ich ), BEdsHZ &
b,

<EREH>

FLWTF I ZADOERH S NVITEHNT T ADEIEB L U RIL, e REERst
PHIEDERETH 5,

T2, FORREANZEEH THY, VDI S PRE0T, Y



DRI T HREERET LLEFDH 5,

BRI, 79ADTAF—DLE (0F ) F 5 XADedge) ICTHTE (0F Y
FIAD toe) ICTHERETE 5, TEASIVALR VT TR, THICHZ %
(toe planting) JFASRWAS, BFHOE L WRFTTIX, 1EWOREOEBR,H LT
E#RicHiZ B (edge planting) 139 ASLW7EA S,

SITING TREES ON TERRACES

TREES CAN EITHER BE
PLACED ALONG THE
RISER EPGE O g 24
AT THE TOE l’: ME G idg PROTECTION
BENCH IS WIDE 4 -
ENOUGH, BoTH SITES 4/
CAN BE USED v, i

ENHANCED TREE

LEAF LITTER
ON CROPLAND

¥ “<DRIEST PLACE

~WETTEST PLACE
N SECTION

- IN SECTION

ROOTS STABILISE
RISER

ROOTS STABILISE
SOiIL MOISTURE

77 X LOWADEE

<A >

fTHACIC D bl TTF T AV AT A EHVTW S RERLFRTIL, HHHEOH
AREBLEETACLICLY, —BOT/0 74+ VA M) —%23TLTWEED
254\, Grevillea robusta 72 K OBIARDS, 77 ARDMICH A LERINLTWD
DTH b,

BIADGEE Y LRI T, RE, fl, A ZEETIHEOH L. R
B2V TWT 5 A0 (edge) WKBoTHEX BDNAE, b7 7)) HRHERDEEE
WKELNT I ACEP LR DN TWAEN LB, Ziziphus, Oled® (F
1) —7) , Prunus anygdales (7—E > F) TH5b, BiLTId. Persea americana
(7EH ¥) , Carica papaya, Citrus B, % LT Mangifera indica (%7 T—) ,
Psidium guajava (7 77°) LVozRBbHX NG X )k o7z,




<R3 h 2 FEH>

T 7 ACHER bR, AR, BEiX, 2O00BRICL o TT I AOKELE
L, LTI LI TEDL, DEDHEREETHELZEI I LICLoTTH
D, BIVEDRTRBERTHEMLBRE OB LILoTTH B, T2, &
B L7zT 7 ADK (edge) ICHEZ bR BARRLERIEYLE Y, BRICESAL
TELHYPEFTCE L P o GO EERRT %,

< Ff & DIAE &>

KB R L RESEL2HOOT 707 4 LAM)— (538) i, 79 A0
REHIRPE G VWEZE L TEOONERETH S, BHICHIET 28K (4.1
H) RTVA 0y €YY (43H) . LRBORERRE (448) Lvoizfho7
Fa7+VAM)—b, TIRLETHIIONE,

<74 =)V ELLDHE>

7 79A, BELTZOMOBERLEEFITTOR TS & 2 AT, [ZHMIC
TIABHVONTE . 4T, ENNTHENLTEMR, BEEYD T
FvF—vary Rca—e—) T, TIAPFIAER TS,
FSAF—DLEE, THOELLICOBARZER L L) ol hdbHb—0
T, T7VADIZEAETIE, IRTIFTACHAZRAVE LW T L IE—BHT
B, L7794, HH, 47 FOEBRBRPERBT, 79I ACBAREHL
BIENINBIETFoTWEENI T LF, 77U AT TIOHR,
Do bIE BHETEREV) T EERBELTWS,

5. 3H  KEE DEREORELLE

<f@EFH>

AL DR, FFICBIARRPERIL, KBRPHABOLEICKRELERL T 5,
—ELomYEELTLIT ZIE, RSO/ NE Bk ZeICRE Y,
Do b RERABICHLTH, MHENICERETCEBIEL LT, +49IcF0i%HE



BRT. BUR, BEAR, BARMAEMIE, NS REEM, SR, RE, E, EE R
M ELREELTINS,

AEERBHRPHKEDBRRIE, 77V H, FICPEREEMITIELICRS
NBZETHD, PKBRPRM2REST L0, WHNREEYIZTICELY
G0% L HLIELRIKBRIE, B htEiksnszy, s hizni
TV 35, LY FOBID L HIC, KBEREILE D 70ICHELFIAL:
Blix, DL LM%V,

BIARRCEAL, MERL L TEAOLIRLEELHERL, &, £, RoFEAK
A5, REOMMLMEHTI LT, BEEZFIZRITROFELA»LEFEFLIL L
Bho EWIDI, EHEWMTILICLD, KOEEIEL BREHPLTHS, K
DFETNEFOEZIHHIT 5 720, KOFENITERNFEKED LI TIE, FicH
HEOFHEVPERE L D,

<grEt>

ST, 320054 TDOKBKICOWTHBT 5, E—4, BRI LTOHR
DD VIIBEOLERBFEOKE, B0, REMLRUCBEOLE/NER
(HEkig) | =25 7T A, B, B, 2OMOBEw RS OBKEED
AOEEMELTHLIES VRSN LIzKBTH B,

ZDIDONDY A4 TIEoT, WENLEEYPHEEDOERRBIIED S, Hlyo
AR EEOAFTIEIENDBUTV L, FTOOI, T TLIvor, Fht
SYHEN L RENVVELRDOPEREIDDOLILHPEETH S,

HET LORLE L WIEEIL, KO- BOKBOHETH 5. G
BT, NS NOKBEHEEEICOVWTOERARD-O, JERBERICKKEDS
RO o>TLEIFEVS o7

FNEF CLOIIERSLETH B, BITERD S OERHSRICTLOT &
BEV, 74—V FI—A—i%, S5EPL 1 0EBXIGRILTHA ) BAkOE
BARLE S T, KBROREILV AT LADOREERET %,

/INERE, BRKEE LTiRbh, PRICEOBEWERFEX % 721 TREN
fRi-h b, LaL, TRk 61X, /MNEFIX, &, . B, LTEEL/EY T
rz&ha & v,




HLVAKBEED -ODORDDOMFIL, KBOKEIERLZRETHILTD
b TSR, WA D DHAKEEFTRELBIEE, Lo h ETAIKANRT
BLIEDVEETHD, TEVHETEDLRLTWENESS, BEELERL L5,
BET AL, P28 OFET, BREGFBEIIIRILD, F—3, T4z
&) TEAHEENICL B, B, KBROBEICHE->T, 5 0idAkEzHE
YWBET kDfihsh T DELS BV E SIS ) BIRRPERISHLONE Z
LY, WAEENRBLT S, LeAL, SSTEELRTNIZLL2VWOIE,
WACEBEHDT 5 &, AFBRICHENR TR LRICKEZRT 20, KiFD
XD o LI R RIER S 2WwE Z ETH D,

<Al >

PR T, —EDIT L A LORIIIAS VIO ET BB DIERBHTESS
Hbo AFRVEFVZ, FRFICEIUIASNEIE V. D L) BEFFTTIE,
Tamanx R Mitragynd@ DBTEN L K E 2. INbiX, 770 A OWEE B & URER
D/PMNDEBTRLR OIS,

Sesbania sesban & S. bispinosa b ¥ 7=, 7 7Y A OWEEEB L TF A4 VNSO
INE KEERNNICB> THEEL TS, bL, $CRERTHTULENSHL D%
5. Tamarix % EOE LADIER ICHEHTH S, TFFETRLY ORI
WL %L QIRMRIRTIE, JAFEFICE > TR 7 I8 (Populus ) DOBTES
WA ONTW5S, Yk (Banbusa) D% DFEMH, DL ) ERNTHWSZ
EDTEBESD,

<E¥>

KEEDRED 720 ITHER b HHEYIL, BRI BHIC, T TIHDICER
LTWRITHIS% 5%,

I, CAEZHBVTORCTESET AW S H A A, Napier®, Kikuyu E,
Commiphora, Euphorbia, Vitex, Mitraryna, Cassia, © L C Neem % Melia%Zz i3, ##
LARD &, DL DFWIZEAREZEH VLD RHEL T 5D,

KEEITHEX SRR RS T D, RIE2RIOFMBZBAESL T TIE, A
BRAIZY . B EELRRZ), BAOF2)THI e RnEH T LR



T 5%,

BELIZKBYETE, TOROHEYHF+HEE LS LI, f»r S OEEY
REBIEOIHET A ESHMREB LIk B,

T, KB REL. HYHODOEEW LA T HER & BEEICOVWT, R
DB B TBLEND L, HF L BEREOREPERAKICS L O, K
LALHDF N 2RO, BEROVER L EEVMDORRORSFEIZOVWTEAER
T AZEICRA),

<HfF &N B PG>

KB -7277 074 VA M) —ORETREERIET, LEEKORETD
bo BRERAY M LDPRDPFICASL VIR TIE, BEALERLZIALHEE
DFEELR D,

KEOFI L EBRFATLIET, LAY, HEVIEE LHERF%
WE LWAL DS, B EREZTFICVRAZ ENTEL, HlZiE, BX 2km .
& 2.5mDPEKHEILS000m’ DEFEZ A L, 1 EHTI0~20\IC+5 % B4, K10
FAHDi-5 &, F10ESOFEB LR LTI ND,

5. 48  fuhEKHhEKROEHR

<fFHH>

R & RERHAT I B W TIEARE L Y, BICEA S hICd wE, R,
BRZ @R L TEREBIMETL2EOSH S, ThdDOHIKDAL 1L, fTibALIc
bl TINFIN=NAY ) —ICHH->TEETE R, L2L, REDERE Y
& D HFEHRSEBRFIA SR, DEVESIEHEKRLTLE 272 ThEDOHIKT
& RO DIIAREFNHERL TN ZEPBELFEL 2> TWwW5,
FEFACRR S NAHATIERNC LT, LERHA TR 5 7201213, S »0K
EHAITbRIEE LRV, LHL, KEHEPWART S 20D FEICDOWT
DIFBIITEL 2o COBMTIE, 7 =TI TORREER ) . BIRT, BAEH
A7 L dFEHEREIE L WHET, (R EREEESEL DD, KT S
RRIKEED B 720 D/INBUEEARNIC DOV THBET 5,




‘E_C'(“Gi\ 2 DOEFRKEMERBAT B —2IE=ZAT T 1213 VEEIONNME
710{[13 (RA470F ¥y FRA/P) T, b)) —2/NS 2 EHORBNEKITH S
N OHUNEKIIE, HITKE KD, S HICLERN, ‘Iﬁj‘f:&)@?%’i(“aﬁéo
?:ﬁ%ﬁﬁbii*b:ﬁ?i L, ROWHES L TRIZZDKEFIHTHZ & 7b§'6‘°

WKt



ZATOMNEKIMI/NE B VEROLE) P OHTETE ), KiEnHITAK
WHLETIC S /NS REAIEDLNL, ERPREWIZ, L b DKIFRAL LT
{ DPNEABDOENESTETO NS,

ARSI NVTEEL, ZATOBMEEL FEbHLH, Thid, 28BED
BERLEENBHERE3 ~5%OFETHRD & CHBIET 5,

RKEEDDZLILL Y, RIRKDGROBEREEFEZRETHI LB TE 5,
FRWARHRLE)ETAHEND, LD EZFOMIEHIBMARORELIRET
BREHUFE LWL, BERZZOHVHETHE, COBMDDIT, ML
DEAZEGROE Y IMED . LA DOKPHERDOFIHNS L) ICTH, ThD,
FHRBNEKBTH S,

11|

<FEt>

BUNEKIBOKRE SR, HREN WA, /. B) | LEOEHE, Wo
BEDH, £ LTHEFHC L o TiRE S B, BKEFIE, 25~ 100 icR AT LD
5o WUNMEKIIE, FTHOEBRICH> T SADFICERL AP, H2D
—HIINNINFICEEI NS,

=ARGINMEKH

215 KDKERR B ENTELEMAL (VR ANRIEKIIE, 1 3EAL
DX TRIHTE S, 200mml EORFHZE X5 L TELDT, &
N5 EFETEV, 27.50KE 2 HEKMOD., FEEBEKE I 74K
OERFIILLTO®E) TH 5,

SKREMEE (m2) EHKE (mm)

10 600
25 400
100 200

KO A4 ik, HITICE) L) WCHFBE IS, EABRUTIORTEBY,
BERICEDLETEZLRS,




%8 (mm) #kE (liters)
10 1,000
20 2,000
30 3,000
4 0 4,000
50 5,000
100 10,000

BUNEKI AR D & CBRET 203, BESLHTED &) MmO O 15
TH5b,

HAREZHZ 5 DIZKRAIPBES THHICTE2ONREND, 2L H200Dk%
BzIwoThiiz b &KL,

XM E OB
EMBOBIE. BEOBARDE D I/ES NS, #3.25mDEREAE L., BAD
EHO—FFTH2S 1 mEIMNET S &) ICB»MES RS,

<tfE>

MK FIH L CORIARIC E AR BRI, BB EOI 4 & LEIC
EoTHhEL, BEMTHHIND Z LB —FLVOT, BWOFHZEET S
MAPROIFENS,

FoTTHIFNRTWBE VT I8—ISAY ) —IX, Acacia tortilis, A. albida,
Balanites pediculans, B. aegyptiaca, Cordia sinensis, Dovera glabra, Delonix elata,

Prosopis species, Salvadora persica, Tamarindus indica, Ziziphus mauritiona . % L C

WSRFED Prosopis T %,

<fE#E>
PNMEKMIE, 77O 74 VA MY —DEALIZ WHIBT, HYOEE 2R
T B FETH b, HL LT THKZED ZDICHFIHENRS,



<KEE>

MNEKIbIE, RAEAEDICHAT L 20ICHVONDED, AFICEBAT &
bELLETHS,
VREZKDIEMEZER, BKE, [iR. TEOEE, £ L TEM2LICERS
N5, IROTETIIKIZIFTL VDT, K5 E R TEHTRBICHERT
BEICHARIC KSR LEN DS, T2, KETI TOEME KDOERHEICEL -
T, HARICKERD NDRENIEERIIELASNS, LIL, BEL R, —EK
BBDKEGZBDBERTH S,




wmeE  HELAEHTOTIOT74 LAY —

6. LHEi A4JHE

<fBH>

VIR, 770D EAENEREZAT, L{ALNE, ThiT, B
2, BOERLT /0T 4+ VA M) —EHDO—2THbD, LnHDd, 77
7T, BB RE OBE) L AT 5 205, THFIA VAT AOBE
LERIEPLTH b,

IBEAEDEFEICBWT, I EMELS, —FIDLETHICHEZ O, #2
PHEDRITAZEIITE RN,

AR, TLVA420y Xy (438) O L) ICHERED B \VILER R
MEELZHNETEbOTIERL, $LEBRICH o AR (4.28) & b
9o BHRM ERCEBIRVOMARRLEAR (628 LT 6.5H) b, AIFHEICIZR S5,
FICEREL LTERISNRTWD DT TRV,

<g&Et>

TR, BARDZ WIS EANLZLDTH L LRLETRETHE, LA
> T, REMICO D ERLZMEV/ONG L) B2 EEICRERC ENE
Th b,
BETOERIIMHECTH D, BIARHEAZI0~90cmBEBE T, HFUCHIZ B, B
LIELPE) M, BREFRTIHEIILI - TE T 2,

< Bt fE>

BE, B, E e EOEECHVAEETD., VHREREEANEY T
HIUT, EFHELTHE) TEDTE B, ASRE, FEE, BHETE, £E
B DOBEEE S R/ B2 ATHE LTHWS &, FOTHOAEMAH
3%, Monnga oleifera (7% ¥ ) %) R Psidium guajava (7" 7 /) | Dobera
glabra HHFIZZ OHBIZA SHb L,

BVTHEIZE > TEPHHOBER L §o8E, ZOMBICE, BELEHETICS



WCREARERIT 2 WHEL BET S LIBEETH 5,

5T, £ITEELTE, BRROBRVWEEL ERLEFS S, HLARICL->T
BHCHHET 5 2 LA TELEEL, M CMEETA2I L0 TED, L1
DBoT, E&LTHLUARI L BHHRIAES T, HRVHEET, »ofifFshai
REREEWZ OO THY L RETRETH 2,
FERAERBOEE, BRI L > TIIMEZ5I&ERI T, 2L 2,
Euphorbia (+ ¥4 7HE) OBEEELATES I, 77 5PN E
b, FALBLELENLZ L, JRKAEITHE LTHVWOATE 2, L
L. & 25HWSNBD THEL % Euphorbia tirucalii (T AY v ) 3, BE%R
B2 W 720, BE, FovYTRBFICFHROVIROEL LD ELR
TWb, ZOfh, BfEEAFIOR2 &, FRIMRLEEME, WEOMEL wo iz
HIFMIIE LITRER S,

ESTABLISHMENT BY CUTTINGS

RUPHORBIA AND SOIL BUND @ TIGHTLY SPACED GLIRICIDIASEPIVM
COMBINATION FrROM NIGERIA . CUTTINGS ON A 'FANYAJUV' TERRACE

N KENYA

OTHER SPECIES EASILY PROPAGATED 8Y
CUTTINGS INCLUDE PICUS, COMMIPHORA,
AND ERYTHRINA,

~
SOILBUND

BLUAKRIC & BEHEDER

<ML >

SBWTHEITEEZES I, HLARPERZAATRETHS, LIrL, KOE
LK, BENICFEARNTES L) RFTCIE, B2l EITERZEL LD
WEETH 5,

BAID 2405 5EE, RTEREBECFANTLZLENDH D, X ZERDS




NSV, AREICEAT I NI I L TER bW, MERA,
AARBEFEEBRKEIZLTLE ), 7/, MELRES Y, BLLBICER
12012, NSV BIKDRIFACEZR T2, YD LEN DD,

<E#>

EVHEIZ, —EBHYITLE, DIVERPTLILEEIRV, L2L, #fick
oTiX, HEMYEL A, HOIMTE0, BOBTHRG LT L2 TSR
Vo TRICKD, EITHEHIHBINEDTH S,

BIARRPEADVEE LS, £THOMER EEEXN D AATEZL T, LEME
A0, BEEL T IcE e o< 5 5D REFMENE D 2T 5,

<fF S h o EH >

AV, $H CCEMED ST EWEIRTEEW) BRETSICRRL
TWh, BZIESII20HE) T, HROERIRE S, FHC, EHRICK
BERMLEAVICLTWATIIE) THh b,

FoOM, RELFELh, LEBREO LA LIHIL, HBEORKERKIIRE:
WETHILELTES, bold, CIIATHEDOKE L EHATIMBERETH
5o

LAL, EFEICE), MOAPZFDOLHICED TR 252 e LIELIED
o ot 2E, AL AEFRRVOTHEEITETHE) L, MOADREIKD
BIBELTRIETELRL BB, TH) Vo 2BHD S, FIEEEIT TR, £7T
DFBED, EFHOBAREICBML, €OELGERELAFICHELRS &
IRT BT EFUETH S,

6. 28  BFRMEOBIALEKR

<fHFH>
BERMEICHERT S EW) ZEid, B2 2PERFROERIC, < VF/5—%
AV —, HAR, HEHEIALILTHE,



EREEOBAIL, BEEZHII20D, DIV, 2H) LTHzZONE, ¥
T2. =B o0, BHEEFICHZONE, Bd—BNEOIE, KERDEZELL
BT, —BICHIZ B DTH A, Shi, £IFE (6.1) LEELZLDIOT
Hho

<FEH>

b LdBIARD 2 ALLEOFAEESBERT 2EERBC > THZONE5E, BT
BERHIE, BROFBOLFICOVWTEETHLES DD, 2L T, EBHRMLE
KB T B il ol b, MADHEEIZ. €OROEM ERBORSTDLS
WKOWTEETHIEVUETHE, —F, BHREPO—EDERZENT, 5l
L CTHATICHIRE T2 5B DB, L L, TOEE, BEVWIKFENZWED
WEETZ R L { T B2\,

<KffE >

77 A OROhORIT T, BROBENE L THREOREIMERKICHW S
NT&Fze ZNODE I, 70E 2 F 2 AL TR EERICHE > THEL,
MFLEZDDTHE, FA T ) 7IETIE, BROBEIE LT, Andropogon
gayanus (X )Y hVAX) BHVLN, 7 =Y TiX Euphorbia (+ 7 ¥4 7
B) OALEEEOBERENEEZER TV,

77074 VAN A EbLWHEDS ik, SEFITHWTS X (F2D5,
LIFLITHITAERIES 2B EDOHMEL & CIKHATHWS, BRI b 514
RKOL AIHMN 2B 240635 L, RO FABEREMCRVEL, Gi%
Fhit & UCid Mangifera indica (> ) | Ficus (A FY7&) . Carica papaya
(23284 %) | Curus (WHEIH) BT 5N 5, #ISIC & - T, Tamarindus
indica (%<1~ F) | Moringaoleifera (7% X/ %) | Dobera glabra % Parkia
biglobosa (A V) L\Vio-BTEMIFE NS, BIROB LV HIIE T Acacia albida,
Balanites(/> ¥ ¥ ¥ #t) | Cordia sinensis (B ¥/5F 3 % ) X&) | Ziziphus (Y
2AR) OBARFEDLNIS,

& 512, Eucalyptus (L— ) B) RCasuarina (£ <A VIE) R ELHEZ S
nNaZetdds,




<>

BRBECHKRT 200 - L b EELEE LOMBE ML, FHLIMER K%
RETDHZETHD, BRI, flodsER, Z0OMO/NEREEWIC L > TH
ETE D,

BRR O, LIELIERL LR TEY, EHETLONM LV, B
Eid, NERBEIBECTFRTE, Z0MOHFICE LTI 2VE ) ZEEL T
o COLD) BTELRRE, EEYWE TXTNYE - T, BRGZER &G
LTWAEER ER, #hesiido 2L d T 5,

BIARDRPEGRKEZD Co T EHET2HE. TOREE DD HH
v, FEE LT, BAHET 2, BIARTI2 550~ 100emPEBEN - L C 2 iIC#E%
WEDREDTD B, R, EEOEPWICELEZLT LI LOBYELS %L
TELELhV, BEWAZLICL T, MARPHFRELEETE S, $/2, —[H
DEROB O TFMIFRS £ 910, R HBMOBMARLERT 2 L L,

ROOT PRUNING ;

ht P u: RS X B ' @,vs’fﬂ
LATERAL ROOTS THAT Lyl & A BRANCH Peuumc- ,, &
WOULOD COMPETE WITH Y c "

CROPS CAN BE PRUNED % § \ AS THE TREES >
rRu vOUrs TREES s A7 ::v’::::::m e
N
:::mgvs ESTARLISHED . f" | :h\ ¢ e loprEnTD _
2\ WY, A  rRebuce sm\oe e '"- d
\ \ AR 3 i(! 3 J\
DIG A TRENCH so-:ome \ 4 0 ga

FROM THE TREELINE

>

CUT THE EXPOSED LATERAL S A ’r
ROOTS WITH CLEAN Rl /
ANGLED €UTS Al N g / ’ A
cut cuT n\ ‘ l l '( !
y ‘ j
= “::- = ' . R T s TN
5L 5 Wy SRR RS (R
L A ' =
N A 7/
RDOABA A BMBAL

<HIFF SN BER>

BREICHEART 2 L, T REL, HECEBY EESPS I ON, Bk
HEEMSHA S NG, T, BREEOBAR» SEERDEELHET. FHAROF]
R



6. 3#  BiEAK

<JHEH>

T4 Y FTVAS (BiEM) &iE, HRRERRLENCL o TRATL 1%
W bFE O L NIBARRLERDTEOZ L THE, COHKND/ZOICHE
ZONB KB, LIZLIE vy =~ b (BiEM) HEN5, B
BMICIIRE4 R BN H 5. TEOBERBIEL, fEWOBREEZET & ) MEAK
*ERL, ARRELRET D, Tz, MRBRME LCORIET 2, AL, L
BORERHEROKGFOREDOELZFERTH D &) RBFFT T, BiEMIIEY
DONH#E T RZE I, Enees,

BERAKI, BE—FH BT EFNL EDOFIRICHIZ iz, BB RBARREA
DHETTETVD, Bid, HELREPRITENLVE Y ICKDBTICHZ bhb,
BiEMR IS ERO KT L TEEICHKET 2 L RDIRHTH 5,

HATHRPEATIY, FEEBERPHKROBENEVWEZA2APLFETLI L
WHTE %, F5ITERBVRBERBIGVICHEZ DD 05, FICEEEZFHO S &
IICEREIINT VWD, CO[AT, BAMKIZETE (6.15) REFRMLEOBA
(6.2f) LRE5b, BiAMKIZ, ZBTHEA, AFHIEEEV RIS LI
WETEN TV, HEDITHELRPAMRIL, PR o THETHS, &) DI,
F0 L) HHRMIE, RO EEIH L, REOTELRESFILTT I LI
Y., T, BTOEYICHERSZAM0THb, BICHATRKOBORED
BBy E LY, ERICITEELEMS S, TERAREY~NOBEL D25
TOTH5,

WIND BREAK DESIGN

WINDBREAKS MUST BE
SEM)-PERMEABLE BY THE
WIND - 70 SLOW IT

PREVAILING WIND

lllllll

DERSE WINDBREAKS CREATE STRONG
AR CURRENTS THAT DAMAGE CROPS
AN D PROMOTE SOIL BROSION !

IF THE WIND IS BLOCKED
COMPLETELY IT WILL CAUSE
TURB ULENCE OVER CROPS

Y




<E&EH>

T % EMT 2R, BEAROREREE & A EREOER Y, B LTS
VEHNH B, HEDOHERCHAKOMBE LIZHIC, BiEMIEAERE 55HT5 L,
KRWTe EDOETHEMEBET 2, Lk, fEHON#EEOMME, HED
HRE., BIEDE, ChL0BELH) ZtaTeTEELRWL, EEH
BRI EED S 2 TRE DRV,

AN ERIRE TR 258, THOFTAEERBL - A4 DR L BR
TR, KPR 2V y—~V b 2ERTH I L bWHEE 2D, KEMERE
[l % EATT HEE, AR ZOMOEFREERICOWTOEREZED, 5L %)
T 5w,

B AT A O F 7205 TEIE EHTHHA1E. Zhi L o TS
BEEA2ZTANICONTOEESLETH D,

BEELROE, BBRKOKNTH S, FHIC L o TRIAZAEDLDFH T, &
ETH0ICb oL bIREMLEEOBMMEICEbLEDL L L, KEYOTEES
*»FEHMLTZ2%201E, COBMOREICKREER52RETHE L, LEDE
R EPFERNTHIEL, RERADE LICKEHZ B5RETH 5,

BB OB, B LB OBE IR T 5, BWENCEEN S W-BRMTH T,
BMEOD% L HI10BOHEROPERETE D, FLT, BHRBAML D LI
BDd 5 HEDILCEFZRETE 5 & &, SHbSERITF 2 DK X ZHA % M
ZHDVROGERNTHALZ L2 BRI TBLEND 5,

TROMEL, BICL2HIBEORERHZ 570, ELALEBR IR TR
o\, FEWAB O, TRAHOE FICHE S TWwiuL, BT OEY
PERGEBERZIFTLE ),

bLb, BOIUERGE, HIAETHEMKLER DS LIEFI L TELD
B\e F iz, BHIMBULRS, W ERETLHEEL. ZOREY 2 208
RIS > CERHUL L v, RERER QIR TWEEORIL, EBoRH
PEAHIT LR LTI ED B EHTE D,

< Kot A >
— &I, BEAEISBNSND T HEEER/PMCT L2010, HEBIC




BRET ABESHEN TH S, RREIHEVBIZIIELT 20T, @ik, BE&E
B, B, K& SHFRLELBOH»OH% 35 EOFIRICEMT 2 DL FFET
Hbo TEBLRITELHMREHFT HHEITE. Bz HV TSV, ZOH
T, Eucalyptus (L— A V&) . Cassia (W7 F5V AAE) . Prosopis (%X
#) | Leucaena (¥ a7 hVIg) . Casuanna (E7 <A 7IE) ORI L 4l
2bhd, LeL, BEBOL CIEGPEV. 22T, BEKOERZEL T
BloOICiE, R L RSBEVEARLIRESLETH L, B—BEOKS IR
FREROFATTRORTLEVGWA, BHlTAILILLoTEIVSZT L
BT LD TE B,

AV RV UREITA TR, =0 ) BEOBTEL PR AW ABRICIIES
BT D, A VEIE. TROENBES IR ) KEIRRBIEWICH 2 > TEWN
FERP5250T, BEELTHEZ L2V, 41 Y FEYF VDL ) ZELRBERIL
ST BMIREIE, FBN Y AR TELWIEEIIEBMIICHEZ T3k bk
Vi,

KOSEBIL, BICHSOBLERE TERETH S, Lr=YDO s VA FHHET
i3, EREAKEDDTH 180mm% DIT, AR TIHUNMEKT (5481 V5
LR Lo THARDEE % BL) S ¥z, BUMEKIATER R WIEEITIE, FTK
PR, BT AL EEZRIINEE LR, EROEENM & BIFEOEIRIEL,
EREKE DT 2720 100~200mm DY) EXY DH 5 THTHEE SN2, TROR
BoleRKEHz, MAIRE 2BMBIC—EEKRL, 20%, AK2EH 250
4 EEAT A, LR, O3LBOMEE LTz,

SHREICOWT 8 7 AR DEKRDEFFE L KIT/RT (USAID,1987) o

At i wEKked A2@ H4M[E
Acacia cyanophylla 8 4 4 100
Casuarina equisetifolia (}49%" 31)27) 30 90 90
Eucalyptus camaldulensis ()N —Vy b 4" b) 36 60 90

<EAE>
FEAKISEEE L2 HZ A LICE o TERT AL L TE R, ROVWVDIIL,




FHLARRPHAZFIHTAHZ ETH B, BINICEAREL L OSNEEOHENSRIBEIC
ZoTWARTH., HLAKICE - T, T THIDSH A EFEEZIMIICHZ S,

<EH>

BiEARIS, BIELBE AR T L) ICBR I TR EL RV, =V
= VORRZZLIE, BEMREECNYAAT, BEOBIERE MR L. A
W h 1TV 5,

<EifpshpER>

BAROEEAS 4 mT, 100mDEI O 2HOBEMA L, M 250kg DA 55
PRETEDLEV)FERRYFD D, ZORSOPEAMKIE, ¥ 1 haDBth % (RS
bo L7zAoT, SFKEN 6hadifihz PIEAMK CTREST 2% 61F, EHTLHER
PMERIEDIRRE5THA). TORULBEME, 4 EBMYRAL T LT,
RiJEMK 1 kmdb 72 ) US$ 8O0DIHIEICE L WAMPEE S v D,

b2 BT AR DOEIRIIE A TH L. BYOEER L REMIHEMSES
A, —HT, KRPKOE T EHE LD, KEHLX LI L TRATE 2 1M
BB b T 5,

JEEETIE, Paulownia DIEEFN O KBAEBEEMDS, R % B 72D
ZAONTWVD, SHICL > TRESINTWEHIRTIX, BOILED21 ~55% D
L, T2nEFERIC, ZRPOKGITI25%HEML, HEORL D 550cmDE
SETOKG H194% ML 720 KBBREBHEMROEAIZ LY, BHEAIR LS RKER
mOBEIFI SN, (EWEE I, BEEGMAVEES Nz, LarL, Bk
E AT, RBEMEMRD 2O RETES LA L, EICHEEL 256 L,
NS DRI, KBRBAMZ ER T AR, EERVREIEEHOEEN %
BT HIDTH %,

HFANVHFIZBNTIE, AR RERDOVEWAREICRHRNTH L L) 72, =
V=D y I TEET, BIE L D HBEMENSNVETIX, Azadirachta indica
DORFAMIZ L > TREENTVEFRD, VIVFLEI LY FOEESIT, ok
T, 23% %<, L D46BRRWENF P2 nE ETIE, 16%% 0o,



6. 48 KERPIEERICH R8I L AR

<JHEH>

HIRT 7V ADEL L AT, LERPLEMMICHKICREDN S ZH T,
RIRFAE KBRS RO BETH D, ERBHFTEIR L, IREKDE L ORBE
1, MDFFICHRSE EBARDEFICE > TRIFTH S,

ZZTOTIET 4+ VA N)—ORKIE, KRGV Ol e REL, L)
EEMICTAZETHD,

IR HI VORI REEb IS ik, 1EDOKRFREREL TV B,
WTAPHREDT CTETRTNE, ZLDOPET AT AITITHE L TV WA,
HERTHREDREVEIARRPEAZEET A LIITE S, RFLI L, b
& UHEABIBRWIZW R 5,

COBBRBHTOT IO 7 4 VA M) —i&k, KEER/NEREFET 27200
ieid, HELENOMEORTRLZY, YENZEEDIDH I HEETIIEV,

<gEt>

BorOTr/AT 4 VA M) —DEREICER S NS, O TMIE, Bk
DBEILERASEEICH) . LS IR AR BECEENT VD, L
L., BUETESEEAZLE T, BRORRSHHIASLL, H#fEIcLoT
. KMOEBEHHENR, BEOBLICHZ b2V Db H 500 Mz,

T7a7 4 VA M) =3I OKFIE & HF LR TR O %, JEBEEIE,
ERCHIEEMICD, AP TH L LRI TWE, A4k, Thboti
EECEHELTB D, HEMICERENFIAZToTWwa, BRLAINIKEILITL
IEBRRAREFE LTOFH SN, 2L T, 20 L) X BEHXR 572012,
TFELEIELIENEELDOTHD, COBRBRIFITICHER b 7zBARIZHIT
DEBI Lo TREESh, BELXRVWHL IR, FFITYY EohBnE)
LR TR bRy,

< BHfE>
L OTI/a 7+ VA M) —ERRY, LEEROEHETIE, EEiEA, A0




3 0% LFTICHMAETHVLDTII LR, FRENFIL T L THIR <L
bo BOFUIKFICHENLOBEWANOETIXEE RS,

AV FTRENS, W TVWERDIRBHICIHE > TARZE?RH 6 mD & 2 AITHIA
PHIZ TE 72 BOBIELHWSNTE 8L Dalbergia sissoo (Vv V—) |
Eucalyptus (Z— 75" J&) . Albizialebbek (€< 2 A) | Azadirachta indica (A
YRV F V) | Acaciamiotica (T €7 TALENRF) | Acacia tortilis, Melia
azedarach (2>~ % ) | Parkinsoma aculeataT®H % o

%L DA, BRIIBW L BIRTH B, Phoenix dactylifera (3 A¥ ) |
Citrus imon (VE ) | Citrus sinensis (A4 — b4V Y) | Mangifera indica

(vvd) | Ficus (AFVIR) 2 EDEL DRBRLERZ L 28ARY, &
RN L > TCHEETH S, T/ A VEOR D, BO»OE Ry 7
N DEE - BEKEICH > TACHWLR TV,

JARRBICIRE T 5 LTk, RAKRTEAICTH 2 2HW TRTIUT R b kv, —
R 22 BEAKRIRAKICTH M R R OB AR [ DR 2 IKH/IT TH 5, AW T X
CEOWMARZMERI OFK1ICE L7,

<EE>

TEIAGEER, B, ESSOXEFIRLL 2L AFE L RiFE, Kid
72 K ARBRIBERBWICBA L D THE, BELE AT, LEEH
LA APELAZHVAZLIZE > THKT 2EMFE N5,

KM DOEB DL VIBER Tld, WEO%K, TEMBREH T TSR HR
BHTH S,

<HFFshnEE>

BRI & BB OKEREICHE T 505, £DOVoIE) T, BEEE
. KBEHDBEEBR L, BTFAEOKRE FiFs e, REELRLT
bo RIEHEMICEEYLEL L, LEREORBEOEH L REIREoTHNE,



6. 58  EER/AEICHo TZBIARLEAR

<fHH>

ERBRWOTHIZ, ZREOBAPHEAREHKT 5T 5DIHETHL, D
THCHEZ S ARIEABRE DD, RLODOEHZ %, £L T, HYICEH
SRTNIE, MARREERLEWENHET L EHFTE L,

EHBROBEKILRE L EKBOKRBOELRER & 2545, FOKPIL, EHELK
R EY LAY ORI EMARGDOEL I LICL o THCI LM TR
%o

B S DOBEKISENCFIHT AL TEL, b5 =TD Mo VA FHFT
W, KEZEBRRCOBTEE LD, ZIh0BNE LIKZERICHELS LI
LTw3,

OB EBRB VORI, T/R 7 VAN L3RRS, LRL, £
DDPFHD & )12, BERBWET7 7074+ VA N) —2FRT2EELREHT
bbb,

EBESHHOBERME 2o T2 &) RETTIL, B RAERISEBEO/ Y LB
BIRVORALE DBEAMERBT LI ENTEDL, N4HEFIBTE RV
Ficid, RRROEN L ERRVCICHER bbb, 77) HOERBVTIZ, YV
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APPENDIX III1: GUIDELINES AND KEY QUESTIONS
FOR INTERVIEWS

PART 1. SAMPLE QUESTION-ANSWER SHEET

1.Name of Site/Area

2.Boundaries of the Site
2a. What are the site boundaries for purposes of this work?

2b. Sketch these on a separate sheet.

3. Group(s)
Who lives here, works here or uses resources in this area?

4.Climate and Ecological Zone

rainfall (mm/yr) elevation (m)
temperature extremes minimum maximum
seasons

(for example, number and timing of planting seasons per year)

5.Natural Hazards/Problems

droughts floods windstorms
sandstorms landslides mudslides
extremes of temperature (explain)

fires severe erosion other

6. Local Terrain
Sketch (on a separate sheet) the local terrain and note the major variations in slope
and the locations of rivers, streams, lakes, ponds, springs, swamps, seasonally flooded
areas, gullies and severely eroded or degraded lands.

7. Soils
7a. List the major soil types in the area.

7b. Sketch the location (distribution) of these soil types on a separate sheet.




8. Vegetation and Land Use

8a. List the major classes of vegetation and land use. For example, you might find
the following land-use and land-cover categories:

Land Cover Land Use

forest conservation reserves

woodland gathering/collecting areas
savannah (trees over grassland) grazing and browsing lands

open grassland croplands

perennial crops gardens

annual crops homesteads

bare soil public markets and meeting places

These categories will vary in different places, depending on the types of cover and the
range of land uses. For instance, there may be two kinds of woodland—open grazed
woodland and dense forest protected as a conservation area. In the same area, there
might be several kinds of perennial crop cover on cultivated lands, including banana
plantations, citrus orchards, multistorey home gardens and timber trees over coffee
or tea. List the land-cover and land-use categories which best describe the range of
conditions in the area:

Land Cover Land Use

8b. On a separate sheet, sketch the distribution of these land-cover/land-use types
in the local landscape.

8c. List some of the most common plants in the area;

crops grasses shrubs trees




8d. List some of the most important plants:

crops grasses shrubs trees

9. Settlements
9a. Describe below and sketch on a separate sheet the type(s) of settlement pat-

tem, plus the roads, paths and waterways and their role in the larger landscape.

9b. Note the locations of waterpoints and crossings for people and animals and fill
in the names of these places on your sketch from 9a.

10. Landscape Relationships
10a. Compare ali the sketches and note any striking or important relationships be-

tween slope, soil, water, vegetation type, land use and settlements. For example, do
settlements occur mainly along the slopes of hills, on hilltops, along rivers or in as-
sociation with some other natural feature of the landscape?

10b. You may also find it convenient to note these related features (10a) on the
original or separate sketches.



APPENDIX IV:SUMMARIZING INFORMATION
FOR PLANNING AGROFORESTRY RESEARCH
AND EXTENSION

1. Background Information
List the most important categories of land type, the most important land uses, the

major land-user groups and the most serious problems at the household and community
level.

1.1. Land types

1.2. Major land uses

1.3. Major land-user groups

1.4. Most important resource/production problems at the household level (in order
of importance)

Resource Production

1.5. Most important resource/production problems at the community level (in order
of importance)

Resource Production




2. Information Related to Tree Planting/Planning
Based on prior interview notes and observations, list the most likely species and
agroforestry practices compatible with local conditions, priorities and resources.

2.1. Highest-priority uses (products/services) of trees, shrubs and grasses (in order of
importance)

2.2, Most popular (preferred or important) species for each use

Use Species




2.3. Obstacles to tree planting or agroforestry practices in the community

Obstacle Changeable? yes/nolhow?

2.4, Places or types of place where serious confusion, conflict or overlapping rights
to land and trees exists and groups involved
At the household level

Nature of conflict Where Between whom and whom

At the community level

Nature of Conflict Where Between whom and whom

2.5. Most likely locations for future tree planting and agroforestry practices (in
order of preference)




2.6. Most likely and practical agroforestry practices—given the planting places,
uses and species listed above—and groups most likely to practice

Practice Who

3. Work Plan

After everyone has had time to think and talk among themselves, meet with the groups
again to choose the species and agroforestry practices they would like to try. Select the
places, species and practices for research or extension programmes, as appropriate, and
begin a work plan for the next season.

Placelspace Agroforestry practice Species

4. Sample of Group Interview Summary

Site: Ginga, Lake Victoria shore, Kenya.
Ecozone:4,
Group: Ginga Women’s Group.

Profile of group: Low-income farmers of fishing village want to supplement cash in-
come; formal group is recent, previously on-farm labour exchange.

Number present: 19 people from 13 households.

Profile of those present: leader, technical assistant, cross-section of members, 5 men
(husbands of members, interested elders).

Household types: few women-headed households; women farm and men fish, but men
help with farm and women process and market fish; extended families and polygamous
family units; shared compounds, each adult woman manages own plot with husband.

Farming system types: subsistence mixed cropping with some cash crops; sell cotton
and maize; sell some fruits; one crop per year; most have cattle, goats, sheep; among all
present, 4 oxen and 1 donkey; most cultivation by hand, some use/rent oxen,

Land tenure: most have 0.5 hectare or less, about one-third have 0.5 to 2 hectares; about
one-third have own grazing land; heavy dependence on road ways, border lands and land



belonging to others; grazing is free, fuelwood collection restricted; land adjudicated; 100-
metre strip on lake shore is public (water and land for tree nursery).

Cropsgrown (C = cash sale; S = subsistence): sorghum S (preferred); maize S (poor
yields last 4 years); beans S; cowpeas S; green gram S; groundnuts CS; cotton C; citrus
S; banana S; mango S; tamarind CS; papaya S; Balanites S; fig S; all buy some grain
March-June; about half sell some food crops at harvest; stored food is women'’s proper-
ty, crops in field are men’s property.

Cropping calendar and distribution of labour (M = men, W = women, C =
children):

Jan | Feb | Mar | Apr | May | Jun | Jul| Aug | sep | Oct| Nov | Dec
very dry prepare land |weed | harvest dry very dry
and plant
M, W w W, C

Fuelwood trees/shrubs, ranked by preference: Balanitesaegyptiaca 1, Acacia seyal
2; Tamarindus indica, Ficus spp.; Euphorbia tirucalli (prefer to replace with less ag-
gressive fencerow plant, less smoky wood); Lantana camera (widely used, not disliked).

Timber trees: Markhamia platycalyx, Cassia siamea (for poles; some sell); Albizia
coriaria (for boats, purchased from Uganda); purchase Olea africana from lake islands;
going prices are KShs 7 for roof poles and KShs 10 for wall poles.

Fodder trees/shrubs/grasses: Grewia trichocarpa (cattle, sheep and goats); Balanites
aegyptiaca (cattle, sheep and goats); Markhamia platycalyx (cattle, sheep and goats in
dry season); Cassia siamea (goats in very dry periods), Euphorbia tirucalli (goats in very
dry periods); Tamarindus indica (sheep, goats and cattle in dry periods); Lantana
camera (cattle, sheep and goats in dry season)

Plants used for commercial or domestic handicrafts: Balanites aegyptiaca (spoons);
Markhamia platycalyx (fumiture, preferred); Albizia coriaria (fumiture, preferred);
Cassia siamea, Eucalyptus spp. (furniture); purchase palm fibre for baskets from Ugan-
da; use Balanites and Grewia to build storehouses; Indigofera spicata for bird or hen
cages, baskets, trays; Tinnea arthipica for trays.

Medicinal plants and wild foods: Harrisonia abyssinica; Tinnea aethiopica?

Trees planted on cropland: Markhamia platycalyx, Tamarindus indica left on
cropland; papaya planted on cropland; Cassia siamea occurs, but they say it has nega-
tive effect; other are neutral or improve crops.

Problems, ranked from most to least serious: 1 rainfall, 2 fishing catch (fish popula-
tion disturbed, Nile perch and tilapia dominate), 3 cash, 4 fuelwood, 5 cattle fodder, 6
land shortage (contributes to 3, 4 and 5).




Receptive (all, most, few, none) to tree/shrub planting on: cropland (few), boun-
daries (all), woodlots (few), grazing land (few), home compound (most).

Species suggested: Cassia, Eucalyptus (to grow on boundaries, in lots for fuel, poles);
Markhamia platycalyx, Tamarindus indica (in cropland); Balanites aegyptiaca; Ficus
spp. (to grow on cropland, in fences, home compounds for fuelwood, fiuit, fodder).

Potential farm-trial sites: lots of interest; most willing to try living fences; group leader’s
home available for demonstration; group members will provide 2 or 3 more farm sites.

Plans, objectives for nursery: vegetables for home use and sale; seedlings for home,
sale; want fruit, firewood, poles.

Comments, other information: heavy use of fuel for smoking fish; pay KShs 5-8 per
headload for firewood, KShs 3 per headload for sisal poles; use one headload of fuel-
wood to smoke 20 fish; interest in replacing Euphorbia tirucalli in bedgerows with fast-
growing, more manageable fuelwood species; men are present, employed and actively
interested; economy of farm/fishing families is fairly commercial; interest high in selling
tree products or substituting own tree products for those now purchased, especially fuel-
wood for smoking fish.



APPENDIX VI: CONTACTS

GOVERNMENT RESEARCH AND DEVELOPMENT
AGENCIES AND EDUCATIONAL INSTITUTIONS

Direction des Eaux et Foréts
B.P. 7044
Ouagadougou, Burkina Faso

Institut des Sciences Agronomiques
du Burundi (ISABU)

(M. Oscar Ndabikingiye,

Director General)

B.P.795

Bujumbura, Burundi

Forestry Research Centre
P.O. Box 1034
Addis Ababa, Ethiopia

Federal Research Centre for Forestry
and Forest Products

(Prof. H.J. von Maydell)
Leuschnerstr. 91

2050 Hamburg 80,

Federal Republic of Germany

Central Soil and Water Conservation
Research and Training Institute
Dehra Dun, U.P. 248195, India

Forest Research Institute
P.O. New Forest
Dehra Dun, U.P., India

Indian Council of Agricultural Research
(ICAR)

Krishi Bhavan

Dr. Rajandra Prasad Rd.

New Delhi 110001, India

Kenya Agricultural Research Institute
(KARI)

P.O. Box 74

Kikuyu, Kenya

Kenya Forestry Research Institute
(KEFRI)

Dryland Agroforestry Project

P.O. Box 340

Machakos, Kenya

Kenya Forestry Research Institute
(KEFRI)

(Dr. J. Odera, Director)

P.0.Box 20412

Nairobi, Kenya

Kenya Prisons
Horticulturist/Nurseries
P.O.Box 30175
Nairobi, Kenya

Ministry of Agriculture

and Livestock Development
Department of Agriculture
P.O. Box 30028

Nairobi, Kenya

Ministry of Energy

and Regional Development
P.O. Box 30582

Nairobi, Kenya

Tree Seed Programnme
Ministry of Energy

and Regional Development
P.O.Box 21552

Nairobi, Kenya

Department of Soil Science
University of Nairobi
P.O.Box 30197

Nairobi, Kenya




College of Agriculture
and Veterinary Sciences
University of Nairobi
Kabete Campus

P.O. Box 30197

Nairobi, Kenya

Department of Agricultural Engineering
University of Nairobi

P.0. Box 30197

Nairobi, Kenya

Agroforestry Commodity Team Reésearch
(Mr. Ommar Ali Itimu)

P.O. Box 158

Lilongwe, Malawi

Forestry Research Institute of Malawi
P.O. Box 270
Zomba, Malawi

Direction des Eaux et Foréts
B.P. 275
Bamako, Mali

Ministére de I’Agriculture
(Directeur du Projet Productivité)
Niamey, Niger

Direction des Eaux et Foréts
B.P. 578
Niamey, Niger

Centre d’Information pour le
Développement Rural
Ministére de 1’Agriculture
Niamey, Niger

Forestry Commission
(Dr. Jonathan Okafor)
P.M.B. 1028

Enugu, Anambra State, Nigeria

Institut des Sciences Agronomiques
du Rwanda (ISAR)

(Mr. Léopold Gahamanyi, Director)
B.P. 138
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APPENDIX VII: LIST OF ACRONYMS
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ENDA: Environnement et Développement du Tiers Monde (Dakar, Senegal)
FAO: The Food and Agricultural Organization of the United Nations (Rome, Italy)
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ICAR: Indian Council of Agricultural Research (Central Arid Zone Research Institute,
Jodphur, India)

ICRAF: Intemational Council for Research in Agroforestry (Nairobi, Kenya)
IED: International Institute for Environment and Development (London, U.K.)
IITA: Intemnational Institute for Tropical Agriculture (Ibadan, Nigeria)

ILCA: International Livestock Centre for Africa (Addis Ababa, Ethiopia)
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Educational, Scientific and Cultural Organization (Marsabit, Kenya)

ISRA: Institut Sénégalais de Recherche Agricole (Dakar, Senegal)

KARI: Kenya Agricultural Research Institute (Nairobi, Kenya)

KEFRI: Kenya Forestry Research Institute (Muguga, Kenya)

KENGO: Kenya Energy and Environment Organizations (Nairobi, Kenya)
KREDP: Kenya Renewable Energy Development Project (Nairobi, Kenya)
NAS: National Academy of Sciences (Washington, D.C., US.A.)

NORAD: Norwegian Agency for International Development (Oslo, Norway)

SIDA: Swedish International Development Authority (Stockholm, Sweden)



UNDP: United Nations Development Programme (New York, N.Y., U.S.A))
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(Paris, France)

UNICEF: United Nations Children’s Fund (New York, N.Y,, U.S.A))

USAID: United States Agency for International Development (Washington, D.C,,
US.A)

USDA: United States Depariment of Agriculture (Beltsville, Maryland, U.S.A.)
VITA: Volunteers for Intemnational Technical Assistance (Arlington, Virginia, U.S.A.)

WMO: World Meteorological Organization (Geneva, Switzerland)




USES, PRACTICES AND CONDITIONS FOR MULTIPURPOSE TREES AND SHRUBS

APPENDIX I :

Reported uses of trees of interest for agroforestry development

Table 1

Uses

i Wood / Food / / Fodder / Environmental / Other Uses

Species
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Table 2 Appropnate practices and conditions for multipurpose trees and shrubs
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