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TV E— 2 ALEICALE S 2T 4 T BRI T, Mo HERENBEAEICKIT 5 RE2ME
D1oER>TND., EF U E—27OBRFOLERENY — F~ v TOERICIE, YU 7= THR%E
S HHHE & FHIE TV T 5 Soil Loss Estimation Model for South Africa (SLEMSA) 73 H 5T
WAHA, ZOBRMBEEMEIIRIESh TRy, HERETHRIET LVOBRMEBESHAZRIET 272912
X, ESRBRICL S HEEREOEIE L HERETRIET VLD TFREDO LA LETH LR, £
PrE—JICBWTHS LAV THERAEELZER L -EHITRY -6V, EF U E—7 TlEH%E
ZAEPIEDOT=HOITEIFHE (2008-2018) MREINTIHEY, ERE~ =2 7 /T —iAY 7 TIEE Xt
WA BB SN TWDH, BENE SO BRI LER DIEE SRR 4 M EICRIRT X 2 EAD
ZRIESHIER SN TH LT, HEEAREITOE & IT#EA TRy, SLEMSA (3 1312 R SRl
DENRAEFHME D Z EIZIIREE TH D20, MR Z1EKT 57-®I21%, Water Erosion Prediction
Project (WEPP) D#R72 THE(R &P R O R O R 23 vRE /2 € 7 /L O F FIREMEIZ DWW TIREE T 5
VENRDDH., £ ZTEAMETIE, v —2E T h TEEE QR AZ xS E LT, BGRREET
IVRITIZEE S W HERE R IR OFH 2 BRI & Lz, BRI T O BEZ BT TR L2217
L7z, 1) SR CHREMICERATRE L B DN 5 LERENRERALREL, £ONREZEGAR
(&> TERBMIZHE: - 5l 5. 2) ESARTHEON-LERAEEOEAIEAL MV T SLEMSA I L
' WEPP OHHESMEARIET 5. 3) HEERAEMREIFOZEAIEH 2 /ER T 572DI2, WEPPIZL D
FRITIZ L - T, [EE O, T, BIROFE T TLELE RIFROBECHEASDEIZ OV TR
T 5.

BmRBRAE £ L, HEERAEMELL BHE) , &/HHE, EWRE~ LT, XFVLERAER,
XVvADT LA 7 ny B TOFUBRKIZEIT 5 HERAREZENL, HEEAEHEZRAZFML
LA, TRENOEMIC X 2 R AEIEIT, K/HE : 57%, EWikiE~ LT : 51-95%, ~F
NRVERAER : TT%, X~V ADT LAy :81% Th-oT=. B, B/MHHEIZ W TN &

HAREAME TR, Tha %729 200 B (RS : 40USS ha') 55 B R AT BB RS R



WENTZ. 7, ERE~ AL TFICOWTIE, HERPREWVE, HEREHIEBHRNE LD —F,
ROENBITEI T HIZ R 2BRARO LN, ¥ ADT LA 7ay B 7IZo0nTiE, 2018
REHIBENRIL, I AREYLTERBE THT-. NFULFERAERFIZOWTIE, BHELEL
AR ORITIZEGEED 5 2 L THEfT 1 FB L EWHBERHIE RN G L.
BHEABTHEONT-THEEREOEESE Do AT THEINTZAY PO SLEMSA, EHF B
— 7 ORRFEO HEREAF— R~ v TOERICER Shio €9 £ — 7 it SLEMSA KT WEPP [Z X %
TR ETFHEA e U fE R, €9 v — 7k SLEMSA (I, 2N HEEEE4 BRI 24
Rripofz. AU TFLd SLEMSA (1, W& 1,250mm LL T O 5t TH v iEF I 23 0 E & 8 a—
HLiZ=H, ZORBEO#HBETHNIE, T E—27ICBF 2 HEERREOGEREFMIERTETD
HLEZ BN, —J, WEPPIZ X 2 FHIFEEE X SLEMSA LV &<, FHIMEITE TOLEXOERIE
EER—E L7, FRC, SHEOBRESHEE, v LT OFESCHEAR, HAETORER EOMEEZHIE
ICRBAEETH Y, BRI HEIMTOHFEOTHNC L FIH AT6E & Hlr S -
BHE S SHR SN WEPP ZHWT Y I 2 Lb—a & iTom & 25, MEMmOLETIT,
R 6.0% % B 2 5 L TIREREN R L EMAEELZHERERD LV Th LM 10tha! Zi8
RDFERERST2Z LMD, HRNZNLL ERE WERS T 5 2O HER B REMT OB AR LE
EEZoN. Fm, FHMEZEMTEANLZBOMRERIEL-EER, S/ HHE T2 73%, EWiE
EYNVLFIXF~ADT LA 70y 7 TIE10.1%, _FVERAR TIX 10.0%0O6H £ THEEA
BEZFEM 10tha ' ITFICMA L Z LRk DR E o7z, IHIZ, 2TOHENEMRAEDEEOZ)
RERMLUIER, BLZ20%48B2 526N E THEEAREEL 10tha LITICHHEIT 2 2 L% S
EVIORRNBEONZ. FLTZhLOREEZEIL, BENE LS LFETIEOHIE LHEHAOH
ExATH 2 LT, BEOBRMIKNEL HIEE RXREAN £ i (818N T X 2 EMAY$EE 2 WEPP (2
L OITREREAIERT A ko TR TE 2 Z L &R LTZ.

BURTIX, 70 T EEHURIC S W T HBREREINTIT LA L ER L TN &b, AR
DOREFRERCHT FEPBRM O~ = 2 7L HIBER R IO OTERIEIC KB S, HHEE R
REROE R\ ZET D Z LI ns.
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1.1 TIEREBELE

TEERELIIKCEAZEOERICL Y TN LRENRDONOIRETHL. 2055, KOERIZE-
THERZSNDHDEKE, BOERICL-TEEREZINDIBDOEEEZLE VD, F/z, KEIZOWD
T, KOWIIZ L > THIRESIAS @ EICHIGNS Z L Z2ERER, MWVIBORIZAIGN D Z %Y
NMEE, VAVEBESETUMERRRICEETSI L2V YER LTS HERABHAREED—>T
HY, BARAFHETTHLEZIY 925, BASEHE T CTII—EMICHRE S HAESE ORIESIZ L > THRE
SNTWDT®, ZFOETIIERRERSCERENEZ SRWVIRY O TRSNTH D, HHEREIIA
EEENC L 2 BN KR E L, FEEEOBACL, BB & FOE Y 2 LA BRIC L - TIn oA D RIE
S5 EMEEICHEIND. FrOEMITARREBIC AR RIEIC X 2B RME L, IR
FTEHS LT SHHREEL R Z 2R W2 O HERANEZ Y 5. HERESETL, BIK
RRENPRDOND EBMMOEENIETL, BMPEETRBICEENED EHHENRELE D, +
BIIEF TRV Z 2T TERSND 2D, HEERICL > THIL L HEARIE TS Z L3O T
HEETHD. KERBE (2006) X HBEROEEZERE L725E, HEOBEICH X520, Fervi
VEM A RE R T - DICIT HIBE A% 4.9-124 thal year  I[CHIZ AMLERHH L LTWAH. AHEIEZH
o) —_R—2TEEO 99.7%% TN L/ TWEZ Lnd, HEAZREL, TOAENREZHERTSZ
EIINHEDOAEFICL > T TEERMRE TH S (Daved Prerenial, 2006) . D7, THEEREITRIL
PREDAEFEMICERE L RIF TR RMEO—> L 72> Tk Y (Lal and Stewart, 1990; Plimentel, 1993;
Pimentel et al., 1995; Pimentel and Kounang, 1998) , #FHTEL OMZENRD SR IEL LN TND
B, FORRITLT L+ TIEA. FAO (2016) (I2X2E4k7 AV A, a—m /X, 2—5T7,
KEFEMEH O DIEREORRIIFERE (Fair) LFHEisNTEY, ZORMIIEE (Improving) fH[A)
2D EENTWA., —F, BE - L7 7V BIZHOWTIE, FEFICEW (VeryPoor) , W7 H AT T

ZUH, HEEK, TUTIEEWY (Poor) FFHEisTEY, TOWRMIZIZALOWTORMEZIHBWT



B R

% Bl (Decreasing) fH[AIZH D E SN TWD (F1-1) . £/, KEBIORAEIZL 2 HEHEKE LT
NENER 2030 R, 2B ERESNTEY, BIOKEBIZEDZEENRKZ V. BEOHERE
OAEE DT 1T 2050 T EEHEEED 10%E0T 5 L FHIEHTWAS (FAO, 2016) .

E Z:J.'DPE' and Eurasia

sub-Saharan Africa

LAC

Latin America
and the Canbbean

Soil erosion
Condition 9 e e @ Trend

Impraving  Detenoraing  Varible  Swable

BFAD, 7008 - BASEENA/TIE

B 1-1 World Soil Erosion Map
(Source: FAO, 2016)

1.2 RN RMBEOBE

AL TIE, BV E— 7 EALERICALE T 5 T 0 T BRI % ot 212 TR B0 L E i OFEH D 720
DWFFEEIToT=. THTEREEE L, K 12 SRR TR LZBEER T, AMEICBVWTERTITH T
EIERHIE &2 1%, ¥ 12 (SR TRk THb 7 Z BIELEOHIER TH 5. 7 BEEHR O E T
LEF AT, P TR S EOREICESTh, HELBERAEF E—2ICBT

HEEAFEDFEM THS. EF L E— 7 IZBED 14.99% %5 HE A L TV % (World Bank, 2016) .



B2 EH Maputo Z Z eIk &Rt Z < 2T 7 U A ILTEN S OBAIZEH > TWoH 128, dbiEk
Hudak oo R R IZ L » TR sl ~O LR OB MR I T\ 5. RIHETIES @A 0 0 8 E
NBECHELTEY, BEAEED OB L/ NMIUERFZ THS (INE,2011) . 7=, REEOER

X, 52.4% (MOP,2010) L@\, FO7=8, RMIRITES v —0 ORBEL2REIZE > TlO TE

TR HUIR TH 2 & RIZHERAEDO 72O DRRARD LN TWHHIKTH 5.
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1.3 BIEXNFEBICHITETIERE

HEEEL, KOERICERT 2KELBEOERICERT EEIZHTbNLM, EF U E—JERE
B2 X - T, 2007 FIZHRE SN EHHR AP 1L O 7= O TEIFHE (2008-2018) (2 & % &, #FZEx G
DREEIZBWTHEL 2> TWnHDIE, MBIOBRMIZLLIKEE SN TWD. HHRALIEESHORE
ZEZF, TE, TV E—2 T, Bk TIE-O) 2R 3@ E 5T % (Ehrhart 2006) . 72
%, THEEZSITEI LEELHboRER LS. EF L E—2 2B 5BRMIC L 5 BB EREOBRKRE
ZoR LI-BEFEO HREAGRE~ v 7 (Wambege 1986) 1215 &, EF E—2dtEichii@4+ 545
EIERHE T, mREOK 7 HB HBREOBFRE “h7 720 ‘@ ZoEIhTns (K1-3) . Z0FF
iz = O EHEREFRE~ v 7OERIZAHV SN SLEMSA 7 LVOTHEARBON T I —F (£
1-1) (CHRD LTHS LEMHEEAR 11-30t ha' IHYS L. ZoEIKERSEE  (2006) RNRE L
FHE 2BV EPE A MERF T 27200 2 5 ~ & HEE RO 4.9-124 tha' & LR > T\ 5. EBRICK
SHIBROBRM TIE, TIRENRLZIALZATRZT LN, BHOMEAZRECL TS (K14) . @
REELYNVEBREOBNITBRESHESNDI LIZEALEHERLTLEI A, MHOIZUDIZIIED
AN D L TEHIZB N THIESEBOLILD (¥ 1-5,1-6) . FIZEHRERIZAVHEHEA TR LN RS
TLE I, RELMIEFOEEN RSN, HECHEEACYVELICARS L, BEARSERME, A
HREROBMMZIENR D, ZORKRIS, SEHBICEWTE, Mo B EaNRBEAEICKIT 5 RE 2ME

D—D LTINS,
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MOZAMBIQUE
EROSION HAZARD MAP

11 0 0 pam

1-3 EYUE—/BEOLIERBNS—FIv T
(Source: INIA, 1986)

% 1-1 SLEMSA EFI)LICE D
TEBEEOATFIT) 41T

Erosion Hazard Soil Loss
Categories (tha"' year")
Low 1 0-5
2 6-10
Midium 3 11-15
4 16-20
High 5 21-30
6 31-40
Very High 7 41-50
8 =50

Source: Khonje and Machiru, 1987
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14 TEEBICETIREOME

TR A IO OITEIEHE (2008-2018) TiX, TV E—7ENICBWTHEREAICHET 82
HIRHLICE S W EERARR LTS Z &AMl ISn Tk, BEMEEEICR L, HERAICET5
MEAMELEDD L IRDTWAS., ZhEZ, TV v—7BESEERBE L, EWRE~ LT 2H
Wi R ERBEAER L TV DA, LEREEOHEIIThATELT, EFrE—ZENIZBW
TH HIEE A REINIC X 5 LR EHIBEIR 2 @5 L~ TE R BRI L = FHITRY7-5
A'AN

EF U E—2ICBT ABFEOHERENY— P~y IRER SN 1986 FERFRTIE, HEEROM
PREEFEMMIC L EARFRARON T2, ZORARFHET THL HERAEOTHIA EEZ Soil Loss
Estimation Model for South Africa (SLEMSA)  (Elwell, 1978) 23H 5417z, SLEMSA €7 /L%, P8
T THREIN-ZIIERETHET AL THL0, TV E—2 280 2@ A RIET 572D DGR
BRI AT TW ey (Wambege, 1986) . £ D7=®, BEFOLEEENY— F~ v X B R BEOGRE
ZEUNZRBETE TWARWAEEENRE Z LN 5.

THEEETHET VL, SLEMSAET LA ED, ZNETICHEZDETAPREINTND. 2O
HTHAPRBO LN, ARSI TVWHINL 2LDREBHARET MIZONWTOREAER 1217 L. &
2B OFHEIZIX, Wischmeier + Smith (1978) (Z & - THH% X 417= Universal Soil Loss Equation (USLE)
EFANHRENCIEL AVSRTE 2. SLEMSA 5 /LZZ " USLE 57 L& B E(Z, RONZIERD
HTHTBEREEO TR ER L I@EILINTZET AL THS. USLE £7 AEEL, RET VIO
T < ORFZEATH4, USLE 7 /L% L7- Revised Universal Soil Loss Equation (RUSLE) “E
7 V78 Renard & (1997) (k- THFE SN, 2R HOETNMFLTESHRB CEN SN HERED
FERARAHNCHT L TR ONZRBRNUC L > THER SN TWS Z 80 b, BRBIET LV EFFIEINS.
USLE E7 VORI TON =% O EIC L > T, BBET VL, 7 VHPHE S/ HIK T
HER LEERELZTHTE L2000, 7 /AN SN E BRFENPKRE < R HHI T
FHRFENMELS RDERMENH LS Z LXHBORECHEBBENZEE I N TRV &bl Ak
HZEM A — VR ESE LVIZE Y, TR A~OIRRAEE & W o mAER S CE . 2o X



F1E R

ORI D, HEORECHBBROMERICH > HERETHET LVORENEDLND X I
72 ¥, Agricultural Non-Point-Source Pollution Model (AGNPS) (Youngetal., 1989) %> Water Erosion Prediction
Project (WEPP) (Lane and Nearing, 1989) , Kinematic Runoff and Erosion Model (KINEROS) (Woolhiser
etal., 1989) , European Soil Erosion Model (EuroSEM) (Morganetal., 1992) %, %< OET/A0FFE S
iz, ZNHDOET NI BEAR=RET VLT, ERORLRERIET L OFHRZTER LT
HRDVICEL DT A=ZDANNPRD L, BBREJET NV EAEREMEIC > T 5D, LA,
ZDTREAR=RETNVEY 7 b =7 —LEN 5 Z LI L > TRIENHEL SN ERNR O
Lo TV, ZNHLOTERAETRET VOR TERB S HERENREIMTONRELTHRTHZ L
WE[EEZR T BB AR—RET VL, WEPPETVDHTHLHH, EHF - E—27IZBWT WEPP ET /LD

ERHIE A M 2 R EE L7 IR R 7= 6 720,

£ 12 KEMLGREOIREBEFUETILORKE

SLEMSA  #EBAif 15 EEE SRR
RUSLE BRI 5 A
WEPP  7emn xR e SR
KINEROS 7 otan' =% NG hé}gfﬁ AP TR B

10
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1.5 RN ICHTETIEEREXNENIRRK

BEHOKERIRIZOWTIE, HEEE LD OITEFE (2008-2018) 2 = & IZHELE S h 5 xR
PWRENTWAER, TONFIZEOBICENTHIZIER—T, SEEHE, “FOULEOME, HEFHE
HAAY, TEFEAERLELE WKOHEKBROREFLR->TD. £z, BEERE~=27/
(KB E LT, FmMRE0rgheE, Ak~ LT, XFULEMEAEF PRI SN TS,
LrL, 2016 FRFRICHEWTEHRE TER L TWD Z & R R 2 OIXFEm L THbET & HEKR 0%
BT THD. ZOHTIE Niassa M 35 L U Zambzia M TIL< A STV 5 A3, Nampula I TixdHE Y
— R TIE ARV, F s, HEKERIZIEKBETH LD, RIESEATLESTHHLEA RTINS,
FHHEF I CHEMIRIE~ L FIZ OV TIEE O F—X° NGO 73 RiIEENZ1T-> T\ 503, Bk
ENVTFREHOFEREICBWTERSI N TNWHOAT, MEOEMEIE TIZIELL O LA L
TWHRRIIMENTHS. £z, HHENLRARIZESTa R hOomWEBELRBZRHRIZOVTIER
CEVSTEIWIFEE R LTV L.

WEPP & 7 /L% D TR R REAMT ORI T RE2 HBERTHRIET VT, BRHFHEROHEE
AR TEORELTER B EFEOREICER Y — AL THLN, EF L E—2IZ8 T 25 HEE
PEICOWTIIREED B SN TV RV, £07=8, HRERPIEOZHOITEFHE (2008-2018) DFREIZ
FERASNTELY, FFE CTHRIN TV AEITTHoa R HBREHIEENGE LN NI Sh
T, 7z, HERETHAET ANERNRZE R ERT O HBR AR~ =2 7V OERICIEH
SNTWAEFNL, EFrE— 2RO THANICATL RY-6T, —KNICEFSEREmITO~
=2 TIVZEE, BEIFO HEER BN IR ORRE & ORI 2 £ Ok LSO BM#ICE AT IT+
DRTEEREIEENFGOND N E W7o BL 2 HUE TR LT HEBE A REN 08 AfE#HIFEHE

I TR,

11
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1.6 AHRDEH

PLEDRREEE 2, RFZEICEBIT A2 KEME TBEERE L €7 VI ICES W H5E &0 T
DOFHl L, TOREBOEERTH7-00BMEGANEE LTLUTIZRT 3 DO/NEREZEELT,

B E— 7 ES N T EIE Rk BT 5 HEREORMBERRO—BE R 5O EEITo 7.

I A RHIMCTHREMICER AL BEX LMD HRERMREIMNAZBEEL, ZONRE@E L~V T
EBACHBE - G M 5.

2. BHRBEZEL RN RSB LOLEOT —%, HEEAROERIEE VTR Mkics
(7 % SLEMSA % U WEPP &7 LD &M 2 FHl4 5.

3. BENEHHORMIZLER TIEE AR T & I8 T & 5 ERR R HEER RO
BAFEE A BT 572012, WEPP ET /VIC K ZEITIC L » T, EEOHE, +H, BRloFEE

T CREL QL MROBHSHEAE DI OV TR 5.

L7 WX DB

BRI S SOETHER SN TWD. § 1 ETIE, HEFAOERSCTOEE, HESMIKICH T
HHEEAE L HEORE B LOMEDOER - BHOBELZ R, $2ETIE, dSHuk CEfTaE L
EZ2 L5 HERBEMNREMICIOWTHEHERBR TEOMRLEENICHIE LSRN, SRHETO
MRIZOWTFHB L7-. 5 3 E T, %2 ZEOEGABRTHELN-LEREOERIE L SLEMSA R
WEPP E7 /LC X > TEH SN TFREZHEL, FETVOBMBEEMEICOWTRIELZ. FH4ET
(X, WEPP E7 VB LUEGRBRLEAELZ B THEONTERS - HEEOT—F &AL, HiEEA
R OBATGS A ER T D720, RO, T, BRIOFRMET TUEL 725 ROBECHEA
EOREICOVWTRET L. RZEICHE S BT, 2EONEZRIEL, AFEORREELODH L LI,

S OEE R~

12
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%28 BASHERICEK S TEERE X RO

2.1 #&E

F 4 7 (ARG ik TiE, BORFEERECE S D R — - NGO E 0 HEE A LD 7= b DiFE 2 £ L T\ 5
23, AHRIZ BV T R AR O R 2 ERAICRIE L7 TIRIZ RS 7= 6720, LL, H3
BREGHRARBED 1 DL RoTNDHZ &, MEICEWTA B £ TICBEZZ < O HERARREK
BB I TWD. KEBRFE P LICHAE SN, HRMICAERSATW S HERETHET LV

T& 5 USLE (Wischmeier and Smith, 1978) 1%, UL T O 5 2DOREOBETCEIN TV S,
A=RKILSCP

A: TR HEERE (kgm?)
R : FEFFRE Om' h' m?)
1 ARy hOREKE (FENRFER 6 BERILAN) 23 12.7mm LA B, F7213 15 50472 0 OFEMRREH
6.4mm LA I L EER SN LR EMEREROEE T RV X —E & ORERNO 30 53 HFERTERE Lo O Lo
DG FHE.
K : HE%E (kgh!j'm?)
HARERYS -V ORC HEELZ 5 2 288 £0 o HEOZ g2~ 185
LS : #ifgted ()
BRI AR & B E O E A2 R TIRE
C: 1B - BEERE ()
TEMHE & B REHOR B L RTRET, BT 5 HERT O,
P: ReFE ()
BT, FRMHEEFORSIMEONR LT IHRET, i, L THHEICHT 2HTHEDOKL

13



F2E MERBRICL D HEE AR O

ZOZENDL, HEREEHLETAOICIE EROEREE T D L) RRRETZXLINZ L ER
5. TNOHRBEONRIZEARFGETH D20, BUESEDZLIIRAERTHD. KIZHOWTIE, HRE
DHEBEVORERIC L > TEEOHK L Z M 5 FOXK L > THIEAAETH S, LSOV TR, flx
T AT HFL THB L AERELZWET H 2 L THIBHRS. C ZHIT 5 HFEICHOWTIE, MEEIC
Lo TEMDOAEFT 2 ROMBRO LEZ RO 5, BARSKEEY L OMABEDEIZ LY @V VEEER 24
Fid 5, AMPRESICL Y IRAHREBR 2G5, #HELZR/NRICMAD2FEOHFERHDH. PIZON
TiE, FEHMORICHSI TOEHHRBIEEZEAT L LI - THIET 2 2 L k5.

BRI ZORHRICE > THEREAHIET 5 Z EBRARETH L3, ENENOEANIZZE Dl
WTEMATRER HOZBIRL, HIOZRMHIZ L > TRAS bERER S EOMT % Kt 2 LENS
5. F7z, WEHIROREEERT 9% EAVNIBEEFE THYBINOTFRERORLATND Z &hb,
BINAEEFRIZZTANLNS =D, BOETFETEREROINETHL ZERRDLEND. HT,
TR REOHIBRIR T TR <, WEEOm LI @ N EFR OB, INEETO Y A 7 BB 25N
v, REIRIRZIRIZT TR, EHMRROHGTELRNTHL ZENRLEE L. AFETIE, L
ALORRBLEN HRIET 5 LEE A REIN 2 BIRL, TOFmEIT- 7.

22 #MEBELUVUAEE
2.2.1 EER#b

AR ITT H T BIEEHURIZAIE 3 % Nampula 35 X O Lichinga @ 2 @pfOEH ' — 7 BB ERRS
OmGTEN Li=. FH 7 EEHEL, £omE0oN8FINEF v —r DBEARY —= 72k
SHERTBLORIO TEH SN TEHY, Nampula i R7, Lichinga [XRI0IZE LT\ 5. BEAREY —
R7, R10 OF§# % % 2-1 12, Nampula, Lichinga D7 EIFRE O ERREFSMEE2#K 2212, B+

2-3 | ZRT.

14
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£ 21 EYVE—VICETIRELEREV—2 R, R10 DR
Zone Characteristics
R7 This area includes the land between 200 and 1,000 meters in elevation. Annual rainfall ranges
(Nampula) between 800 and 1,000 mm and temperature range is 20 to 25°C. The texture of the soils varies
from sandy to clay, consistent with the topography.

R10 The high altitude region of Zambezia and Niassa highlands. Annual rainfall is over 1,200 mm,
(Lichinga) and average temperature during the growing period is 15 to 22.5°C. The soils are principally
ferralsols.

Source: Mozambique Agricultural Development Strategy, World Bank, February 2006

£ 2-2 Nampula, Lichinga QI BEFBE X UVELTREH

Annual
Location Latitude Longitude Elevation Slope Rainy Rainfall* average
(m) (%) season (mm) temperature
CO T
Nampula 15°17° S 39°19°E 381 4.2 Dec-Mar 800-1,000 24.7
Lichinga 13°20° S 35°15’E 1,384 3.5 Nov-Mar  1,000-1,200 19.1

*Source: Mozambique Seasonal (Nov to Apr) Rainfall Map, WFP, Jul 1996
tSource: climate data.eu: https://www.climatedata.eu/

% 2-3 Nampula, Lichinga ORERM D TIEEE
Organic Bulk

Location Depth pH*  matter Avai]ablelPT Ex-Kt | CEC | Sand Silt Clay Rock density
(cm) (e kg (mgkg') (cmol kg')(cmolkg™) (%) (%) (%) (%) (g cm’)

0-3 5.6 54 215 0.12 22 815 72 10.2 1.1 1.50

3-20 57 7.5 19.6 0.15 2.4. 829 37 13.1 1.2 1.46

Nampula 2042 5.2 43 10.8 0.25 6.6 504 9.1 38.6 1.9 1.81
42-68 5.5 4.1 32 0.21 44 408 5.8 303 231 1.67

68-100 5.1 39 54 0.24 6.8 531 112 344 1.3 1.72

0-6 54 25.2 29.6 0.76 74 488 140 3538 1.4 1.26

6-30 52 26.3 27.4 0.66 7.0 465 209 314 1.2 1.18

Lichinga 3042 5.0 15.8 13.9 0.91 10.2 225 83 683 09 1.45
42-66 5.2 10.7 10.6 0.98 124 24.5 98  64.6 1.1 1.57

66-100 5.1 10.6 9.4 0.93 12.9 256 85 643 1.6 1.53

* Water extraction method (1:2.5)
+ Mehlich 3 extraction method

Nampula (%, fZ&OEWEHUCAIE L, KRS &V, FEREEIZ 12 A6 3 Al To 4 7 ARME
JTHDH (F2-2) . HEIT WEHTHEERDEENDRWOERLEL (R23) , £/, #/BT5L
FEICHELS OB EZF > TS, ZOZ EAEMBTOPHEIESE & RN aaR O 4 RE#iZ LT

PO, BRHMSAROATND Z b, FROBUINEDERTZBI RS RFERO—2LR2->TW

15
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5. E72, 2 ATAPG 3 A EREICHT TUNEER S Y, HIESWE TKSRENCZ LN L2 b,
FiEoFEZITR.

Lichinga |3, #E&7% Nampula KL ¥ &2 &2 5 ZEA LB G IR T, FEREIM S Nampula LKV 1 A A
EEREL (£22) , HEIZELERENHSH. 138X, Nampula L 0 EEE CTHE#ESNRZ V2D, T
[EoFITZ T #E (3 2-3) . Nampula FI4E, Lichinga O HE 8T 5 LIEFICHEL R A HE L2 - T
W5,

B 35 OB, Nampula 7% 4.2%, Lcihinga 78 3.5% Cd % (3% 2-2) . Lichinga |% Nampula X ¥ 1%
mAsE <, JEDHUE HER O R E VBRI S, L L, Lichinga 2 ¥35R75 (213 Nampula D23
Bt L0 bEROKE WEER RN LD, R 3.5%0 % TRBR A EE L.

222 #EED

HRIEMII U Er Y, Xy o, X2 AEHWE EFCE—2 T, hyErav by y
PARRENENEF L E— 27 BT 28 @EE | AL, 2B 5 EEEY & 22> TvD (FAOSTAT
2013-2016) . HERAEOHILICEWTHREHBRIEELRERO—DTHS. L L, EF - E—2
ALERHIEIZ 351 2 FERBSIEMO—DTH L ¥~ AL, FIHAEFTNENWZD, HRENPEEIZL-T
BONLETIIHRZET S Z LML HERBOHELZ T H V.

Nampula TlE 3 FETHF~ A, hvER =Y, T vH/3 Lichinga TIL2FERTHF~ A, FUER
2 ORBEIToT-. FNENOEDOERERIRE L UERE% % 24 1277 . F v %33 Nampula
TR s STV 5723, Lichinga TIXRIRMES BIF STV RWZ E b RBRZ Ehi Lo 7z,

5, BEMILTORBICBWLTEES FIC/EM LT,

£ 24 HHEBREVOBERRS S UEESE

ew 7S] ESE AR B
(cm) (cm)
¥ A 50 80  HENEAE
. Nampula T{% 2014 45 1 A 2 H, Lichiga TIZ 20154 1 A
hoERAY 25 80 20 Hic/E®EA N & LT 30kg ha S L7-.
¥ v v P 100 105 20154 1 H 12 HIZJRFEA N & LT 30kg ha Jii H L 7=.

16
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223 WHERX

SUFRIZ ST IE, Nampula & Lichinga OHUSRIE DB WA EED b, TR FNTRARST-UFEZBREL
7o, T A T EEHIROREAEE DL IT/PHBEE THY, TV E— 7 BUFICIZ+a R TFREN 2D
fodh, EARTHEZMES LH R HBRERAXRALHEATER TS LIZRETH L. 22T, BESELE
AL TV EAESCHIBE RS AV CEMB RS HEEAREINT L LT, R/ #iE, EmkiE~ L7,
FYADT LAy, XFOVEEAEFZERL, TOMREHREEL 7. RBREMFEOLE

ORI E It %3 2-5, Nampula & Lichinga OFRERIZI T 5 1EY & B OER LR L £ 2-6 |RT.

& 25 HEBRESHTEFEOLEOHASHE

Treatments
Location Plot st year 2nd year 31rd year
(Pigeon pea) (Maize) (Cassava)
Nampula 1  Tillage Tillage Tillage
2  Tillage + Sorghum mulch Tillage + Pigeon pea mulch Tillage + Maize mulch
3  Minimum tillage Minimum tillage Minimum tillage
4  Minimum tillage + Minimum tillage + Minimum tillage +
Sorghum mulch Pigeon pea mulch Vetiver grass hedgerow
(each 2.1 m)
Lichinga 1  Contour ridge Contour ridge
2 Contour ridge+ Contour ridge +
Maize incorporation (4 t ha') Pigeon pea incorporation (1.5 t ha)
3  Minimum tillage Minimum tillage
4  Minimum tillage + Minimum tillage +
Sun flower mulch Pigeon pea mulch
5  Minimum tillage + Minimum tillage +
Soy mulch Pigeon pea alley cropping
6  Minimum tillage + Minimum tillage +
Maize mulch Vetiver grass hedgerow

(at the lower end of the plot)

17
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® 26 - BREELK
Tillage/

Location Year Crop Ridging/ SOWl.ngf Mulching®  Pruning  Weeding’™  Harvest
. Planting
Weeding*
Nampula Istyear  Pigeon pea 3 Jan T Jan 7T Jan 16 Jan 13 Jul
(2013) 1 Feb
14 Feb
2nd year Maize 21 Dec 28 Dec 28 Dec 6 Jan 1 May
(2013/2014) 20 Jan
10 Feb
3rd year Cassava 28 Nov 28 Nov 28 Nov 28 NovY 12 Jan 28 Sep
(2014/2015) 30 Jun¥ 16 Feb
30 Mar¥
Lichinga Istyear Pigeonpea 22 Nov 27 Nov 27 Nov 10 Dec 26 Jul
(2013/2014) 29 Dec
8 Jan
24 Jan
21 Feb
7 Mar
5 Apr
2nd year Maize 3 Dec 10 Dec 10 Dec 10 Dec? 2 Jan 27 May
(2014/2015) 20 Jun®? 14 Jan

8 Mar? 30 Jan
10 Dec¥ 20 Feb
16 FebY 20 Mar
18 Mar"”

*Weeding was conducted only in Minimum tillage plot
T Mulching was conducted only in Mulching plot
tNo difference in weeding frequency between the treatments

PPigenpea alley crppping pruning
VVetiver grass hedgerow pruning

(1) MELBO-HDOAHERX

Nampula TiZ, BAZ TXHE VTN TE LT, T 10-15cm FEHHEE, EEEZTO FES—MKAIT
%. —74, Lichnga TlE, —MEAIICE & 15-20cm OMAZEEH LICSZ TTHRIEMThATWS., £ 2
T, INWEHEEO-ODORBK L LTIE, BFEETHNTE LT, Nampula TIIZHHEX %, Lichinga TiL#k

VYTKE, TRERBXE L TRIE LK.

18
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) TEEEELEBDO-HOFER

TEEAEBOHE O HOFMBXIZOWTIE, Nampula Ti, [NEOHEOE L R, FHEX % R
X & LCEE L7z, —7%, Lichinga TlX, S@ER EICZHOME S THHFENRER L TEY, EMEFO
MFE L THABORESNL TS, LrL, JPKBITIKEOD, JEKENOLEENIEALTLE -
TWAHHRZT NS, LiL, ZORLFHEZSEORBRICHW-EREORON- HBEREA T
ETHXECTHRT 5L IIRETH-722 L, £7-, 3ETHEH L/ WEPPE7 /L TlX, ZOfRHE
BERUHEZREL Ty Ial—2ary&fT) ZERRAERTHLZ b, ML TRKIZHEREEZHIE
THXBEOMIREL, TEEEEOMEII TR, 2L T, HEEEEDLEDOREO KX L
LCiE, m/AHEXZRE L, R/SHEICEMRE~ VT, XFVEEAER, ¥~ A0T LA 7ny
V7 EENENMAG DY TR LT 5 Z LT, ThEhoHER AR OMREZRIET 5 2

L L7

() FEHEMILTHEDREH EAH

Lichinga Ti%, UIE UIEWGI TOBRICRIEOIEMIREZ MO PIZE AL FERROND Z &b,
MO —>2 L LTERE L. HL, B TKEREICAEIORER AW mEDR S KE NI HEK
BAEBBRT L LIIEECH--2 LD, ZOMEKD HERARZEET IKEOMIREL, L

BREEOREITORP-T.

@) BBHE

BRI, WEERMB Y AL LA WEEOFERFET, FHESH R ERHY, munt
B R EHEE R 5D & S TwA (Lanzanova, 2013) . IWEIZ>W i i ~METFT L 09 =
5] (Sime, 2014; Pittelkow, 2015) 3 DH—F, #HeFFdh D WTHEEM L 7= &9 FEH] (Dick, 1991; Sa, 2014)

bR SN TS,
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fe/FEEIL, Nampula & Lichinga @ 1 48 & 2 B OREBRTIL, HEATOPEEELTDT, RER
DAHRBEBINEELTHZ DR HI1ZiT-7=. Nampula ® 3FEHOREBETIL, FETHLIF v v
NEHEETICHEE T A EIBREL B -2 00, Xy v PO ZAHTAEE R OIZEFE 30-
40cm D 7% 10-15cm FHEL L 7-. 30-40cm OF SEBHO X+ v FADFEDOB LEFDOESTHI, 10-15cm
X, BBHITHWOLA TV DO NORSICHYE T 5. 8%, BRIIESE2EEZHE TS 2400, $v
> PO ZATTALEEDZ T 2T 2 2 L1395 D OBIBICEER Y, BRTHEER S EihikoH

BETHD.

5) EPRETILF

e FRiE~ VT 1X, 1EYOFRE THIREm 2B T 2 HFET, R/HE LT, @V HIEE EHER) 5
BB EINTWHEMTH LS. —kIZ, HIREPERIEVE, HEERIIHI SN LINTEY,
Lal (1998) %, fab b~V A FIC LD HBEEMNRABRALERL, b oOESE Y HIRmHHEEENE
2, TBEABEHRENEP T EEREL TS,

VTR~ VT OMELE LTIE, A4 X, YLH A, bUERaYy, <X, bvU U OREEZHA,
EEEF R OWNICHESGICHER Lz, 7 A AFREIIRRIC L DRSS b0 T, £ - % - Fh
OIS, BEEEITIEG TIThh D720, vV F L LTHED 2L, REZBSICET OO0 N
Bliph, —F, YVHLA bUutnay, ¥vA, evUUOKREZOWTIE, [UHEZRE?BHEIZ
FOEERINDTZD, XA AREIZHANERADPES TH D, # A XFRE T LFRRF M ST
LEH70, REFMIT—EICHELRN- 20, TOMOEEIZSOWTIE, BHE»L OFHAKDREE %
B s, HEREHIBHIREZ®ED L2, BRFERIHE I XIICRELE. YA AL, FUER=
v, ¥ A, evUUOKE (FE) X, #PRVEY, FEREICNVETZLRESTHS.

R LB ERS LU RmEERIIR 27T IORTEY THDH. v LTFOMEOESIE, 80T
DEBRCTEEICEMP R RDEITEERL, ZPWEL LTCEHLE. £, v AFICk oHiRm ks
L, TUFNVEGBFETICEVER L. FIEE LT, vATHEEEEGEZT IC I AEKSHZY 3

J FTCHISLZ AV THL B2 B4 3m OB S FIZmd TEREZ#REY. 0%, Image] Z W TENE
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F2E EHEARICL S HEE AR OFEE

NOBEEO<LVF|ICLHrEFHEERLZEHL, FHEEZSLEBEX O LVFIZLAERmEEERE L.
7ok, REBHEIRPICER L L FEMDRBRANCE R ETRBET A LW ) Z T ot

K27 BREINFEI-EABROREERER S UMRERER

. Ground

Location Year Treatments* Welg_lllt cover ratio
(tha') %)
1st year Tillage + Sorghum mulch 2.0 25
(2013) Minimum tillage + Sorghum mulch 2.0 25
Nampula 2nd year Tillage + Pigeon pea mulch 1.5 32
(2013/2014) Minimum tillage + Pigeon pea mulch 1.5 32
églf;g 15) Minimum tillage + Maize mulch 4.0 31
1st year Minimum tillage + Sun flower mulch 4.0 17
(2013/2014) Minimum tillage + Soy mulch 4.0 43
Lichinga Minimum tillage + Maize mulch 4.0 35
ég?j:;%rl 5) Minimum tillage +Pigeon pea mulch 1.5 27

6) RFRIEHEESH

RFAJVERAEFIZH W ERTFVEORIE, a7 VICkt L, #Ed 5\ IX 28D & 5 Nootkatone,
X a-cedrene FOMEZEH, v u7 U BTN DRVEZH TS (Jayashree, 2013; Monica
Verma,2009) . {EMfkiE~ LT 2T 5 @B T U R, a7 VICEEFOEDZEEIND
BNnRHDE L TEMREOFIREZT-00 5 BENRALNIZTD, XFUVEOHMAERFZLED 1 L
LTRELT.

—IXEN R B HUIR O/ N RFIIBRBBEHHEL T - TV 5 (K 2-1) . @, BERESZITV, (E
YOEENPETLTL 5 &, HAENTORIEICEE T 5 £ TR 5-10 FREOIKRIEEIR 23\, #E
BEET D L BEXANEZITY, EWEBERET 5. KREBFGERZ THRE I TITEMRE L 257
W, HEEENEZV SRS, L, XFUVEL, # EEA BT HRMSIER VR Y (3H |
234 T 5. Truongetal., (2008) 1%, BFIZHRE Lo _"FVEOMAHNILKE TR L%, &
WETHELEZZLZREL TS (M2-2) . ZORICARFVVEIT—ERBIGICHEMA R, BEEA21T
FECHEMMAZ00 B4 RENRLS, REICBIT T 2BRICITEficH EEARE L T\ 5729, R
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BAARTE (% O LR RHIBEN RO IR, B ZAT > TV 2RO HRE R ILICHE R EE L5
n5.

S

B 2-1 BERORM (755 EEBPERHhE)

Fire tolerance Two weeks after fire

A very fierce bush fire
swept through the area
in October 2002

Vetiver row

Sediment
trapped by the
: old row

FHRALITE>THRELERFRNLEDHEER  HFMHAKEHS 2 BBEORFAN)ILEDEIERKR

B 22 KRKIZHT HIRFARILEDIME
(Source: Truong, 2008)

Nampula Ti, 2.1m & X|Z Vetiver &2 ER/HE LITHEZ 4T, RFUVEOEMIZ2EOF v v
ZEWELTZ. ZOR, Fv v E_XFULEORMRIL 52.5em & 725 (X 2-3) . Nampula T, 2 A
Tas 3 A EAEINERRSH D, EMIETIZ0FEZITH . XFULVEMAERFZ 2.0m L)

FEREMR TR 2B EIE, WELERXTFIVEOEL LT L L THSOHERZHDLHZ LT, +
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BREOHNEST TR, FIE>OBREHFHFL THOZE THD. Lichinga TlX, BEHO FHIZOHAN
FRVEORAER 27 E L.

Cassava
L Vetiver

E 2-3 Nampula [2EFERFRIEREEEROLATY b

Nampula , Lichinga 3£(Z, fifl 2 fHTREZIE, B 1.5m ORF~VEZE H iz, AR ORIZ~F
NE R DA TS, £z, Vetiver EOFEZ T FMRIZ 15em E& & L, #AMTTERZIZ1E, FEXL
D3 1.5m ICE L7-ReR T2 B, BADS 15 cm OF S THE L., Lo THEHE R OB EREEITE
Ft3E L%, BEL7Z3EIE, Nampula TiE, PMEZHIOTESFENKLE LT, v FOME L L TES
(IR CHRIA L7=. —7, Lichinga TiX, 0 FIEOFEO Y A 37202 L, BIE L7-3E 1T Vetiver
ROMAFHORTICERE LICEE, XFVLVEORMZECRICRE L (K24) .

RFAUVENTT T ERHIRIC b FE L, BE I EEEARANTIE L, EAO Lo RICE
EORBZABTHZAMSTION TS, BMEETL2HODOEFLARANWI Lnd, HREILOLENRZRNT &
WEFTHDLN, SISO TUPBREERARNI ED, EOEEICKMNA»Y, £z, & OMEk el
AT HF RPN D. AL, —EEIFTTERICE > TEWERE BRI RS Bk, 2L
Feix, 1EMHEIEHIMPICEEBIOEDT EEELTRMLEL 2D, AN TIX, XFVEOEZAITE
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BIEDTZO D NBEMNS D Z EnD, £DHNZRE > AR OIH R HIRE RHIBERIED

NOPPRRELRD.

EHNBDORFALE T RAFELTAHALERFALENE
(Nampula) (Nampula)

3 f - 3 1% . e -.-."_.

BRI RELEAFRLEOE ERREDAF AL E
(Lichinga) (Lichinga)

B 24 RBRESCORFRAILENEE

7 FIADFLAVAVEVT

X ADT LAy 7%, MEMORBIZZEADF v AZRBIEL, WELES~ ADKES
VeI~ LT OMEE L THWAEIRTH 5.
FYADT LAy L7 TiE, 1| FBICER 80cm THIZLI-F~ ADERMIC h 7 Eo 22248

B 17- (2-5) . T.O.FABUNMI (2010) 5%, ¥~ ADT LA 7 a7 E2TIHIEE, BOAAL 4~

24



H2E WS HERIC LD TEEE R R O Rl

AR L EFRETRHK I EOR I ZRITH D 50em LHEL TS, ZOKREBEIL, v A
X, FUERITONEREGTRE D, FEEZIC1E, FEHRAPFAPELK Im ETHEL
7B 2 B, RIS S0cm O S THE Lz, Lo THIEHMP O EREITI3IEE 2D, A
M _RFOVEOHEERRRE, S~ AOHEDTZDOFANEMT L LnD, TOFNRE>T=1E
M OMEIZN RS HERBEHIHR P EOND0REL 25,

H 25 FYAD7PLA49 09 EVIRICBWTHEShE=FT AL
BREILFELTRHLLATVWSFTADEE

224 BAEBEBEBIUAE
(1) TIEREE

THEBAEBOHEDZD, BHEZESm, EX24micar 7 Y — METRYY, FXEO TG ER
(ko T L7 HEZ R T 27200 DT T AF v 7 Z - 7 % Nampla TiX 200L DHD % 4 2 (i

800L) , Lichinga TIZ S00L O D% 35 (&3 1500L) FNEFNT T AF v 734 FCligE L TaRiE L
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7= (B2-6) . LT, EHO FRICRE L X 7 ICBE -7 HEZEROH - 72E H DO 8:00-10:00
EICER - BIE L, EREORMZRE L. B, THEAEEOREICRKEIZZRIT T, 1R
HEFIZIE, 3, Zr7iC@E-m LEARERVERES, BEREOEOEIOLEZHELLL. £
D, MERED HEO—H% 105 CORRME T 24 FEEER L, KoEL2RD, @EHHEOES LKy

EH 5 HEOERERZRE L.

5m
R —

N

24m Soil
v

N Runoff collector tank
H 26 TEEEIAEEEOLA7YFEIUEE

(2) INE

EMILEY, KEZAEOES SmEIC FHR T 3 212K, FAEN0XED S ANEEL O %
ZBEGALIIICLT, F~A, byEoaigl 10 EE, Fv o NS BEEZERLAEHOFEE

ZHIE L7,
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3) KERT—4

REGT —# |TK B EH%E % Nampula & Lichinga O BRERABRBENICREL, &m - KIEKE, FE,

HAoE, BEUE, e, #EA0REEZ 30 5[k CRHEI L.

23 HEREBIUEER

2TORBRIZBITIANEB LV HERABOERIZIEL 28I TEY THAS. £7-, K27 BLU2-

8 [ZZ N Z 4, Nampula & Lichinga ®FERIZI 1T 5 HIBEREEOEREOHE - R~T.

%28 NESOIEEREELEHRE

Location Year Crop Treatments* (Egleﬁgj) 5(21111;2? R
Nampula  Istyear Pigeon pea 1. Tillage 866 ab 23.1
(2013) 2. Tillage + Sorghum mulch (25%) 1,376 b 87 4e1
3. Minimum tillage 564 a 33.7
4. Minimum tillage + Sorghum mulch (25%) 960 ab 3.4
2nd year Maize 1. Tillage 3,333 249
(2013/2014) 2. Tillage + Pigeon pea mulch (32%) 2,949 NS 15 514
3. Minimum tillage 3,657 15.1
4. Minimum tillage + Pigeon pea mulch (32%) 2,510 0.7
3rd year Cassava 1. Tillage 15,200 a 213
(2014/2015) 2. Minimum tillage + Maize mulch (31%) 14,273 a 0.8 672
3. Minimum tillage 10,844 ab 0.3
4. Minimum tillage + Vetiver grass hedgerow 8,044 b 0.5
Lichinga Istyear Pigeon pea 1. Contour ridge 1,052 ab -
(2013/2014) 2. Contour ridge + Maize incorporation 1,452 ab -
3. Minimum tillage 823 a 11.5 253
4. Minimum tillage + Sun flower mulch (17%) 1,328 ab 5.6
5. Minimum tillage + Soy mulch (43%) 1,678 b 114
6. Minimum tillage + Maize mulch (35%) 1,156 ab 34
2nd year Maize 1. Contour ridge 5,054 -
(2014/2015) 2. Contour ridge + Pigeon pea incorporation 4,736 -
3. Minimum tillage 4,816 NS 352 553
4. Minimum tillage +Pigeon pea mulch (27%) 4,662 35
5. Minimum tillage +Pigeon pea alley cropping 4,835 4.6
6. Minimum tillage + Vetiver grass hedgerow 4,918 8.0

* The percentage in parentheses indicates the area of ground surface covered by crop residue.

+ Means followed by the same letter are not significantly different according to Tukey Test at o = 0.05

1 Rainfall factor of USLE
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1t year

unr-g
AeN-0E
AeN-07
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25Q-T

n o wn o wn o
~NooN =

(r-eY4 1) ssoj |ioS
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ssesese Minimum tillage +Vetiver grass

= = Minimum tillage

2" year

o wn o wn o wnm o v o
=< m

(r-e4 1) ss0j [0S

3rd year

B3 1LEREORREDKER

—

B 2-7 Nampula |
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35 p
30 p
— Minimam tillage
25 | . .
= = == [Minimam tillage + Soy mulch
m P .
< 50 k ====+Minimam tillage + Sunflower Mulch
=
@ e Minimam tillage + Maize mulch
215 |
i=]
(%]
10
5
0 e S A . . e e a
>>>U888CCC.Q.QLLLLLLL>>>
o O O @ m @® ®m O @ 8 © @®© © O O O m @ ®
2228000232384 33232339223
HSSH:::HN‘“ HHj::HNmaﬁa
15t year
35
30
25}
—
E e \inimum tillage
=20 = = Minimum tillage+Vetiver grass
(%]
3 15 ==« Minimum tillage+Alley cropping
5 | esesen Minimum tillage+Mulch
(%3]
10
P
5 --------------
. ﬁ:.'ﬂ' ................................
0 e e e ————
(%] (%] (%] (%] c c c o o [ [ [ [ [ [ [ = = =
@ @ @ @ ] ] 1] 1] o o o m ] [1°]
cocaooc S SsS s8¢ &ssssagacCs s S
1 O O O 1 1 1 L L L 1 1
" dRMS8R2A- 3342 R83¢3 3
2 year

B 2-8 Lichinga [CHEIT5TERBEOREEOHKS

23.1 B/

Nampula @ 1 HORBRTIL, R/ HHEX THEREESHHEX LY LEMT 5L WO REL -T2
(# 2-8) . Nampula OREEE S L Z ORERZ LA T 281 & TIXEFEHEEENMTORL TV, £/, H
%28 & 10cm, §8 25cm BBOKE SOMAFEBR LIMER SN b OB K- THEY, £ a2 L TXHE
ARELIZZ LD, 1 FEOR/MEEXIE, SHEXKIGIVIRETH 72, 1 FEORBRIZE W THHIEX

R EEXR THEEAEESHEM L0, oz kicky, BntEoRmicHt o Forn il
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SNT-EEHHETEY, ZRCL-oTHERESHRINT-LOLHEINSD. £D7-%H, Nampula
D 1ERORBRICBW T, THHEX O HRERHIBZIRZFMmT 5 2 & AR -7,

Nampula @ 2 4 H OREE T, FHEX TIIHHEX & HATIBEEEN 39%HH Sz (£ 2-8) .
L2, 2FEEOARHEXO HRRAEEOEREOHSE (M2-7) 2R 5L, 2FHOWH DAL, LEEE
BEISHEX LY R/ HHEX TEm< - T5. ZHud, 1 FRICEVWIEORmIZEK Sz ELS
NIZFEOCLBREEK->TEY, TEEEENHEX LV RE{ BTV HI LD LHEEINT. Lo T,
2HFEED 12 A EAETORMA Ny ML TREZHIERBEOFBREZBVWTEHERE LGS, #hEX &
R o HERASRIE, £ 19.7tha’  (24.9-52=19.7) , 8.5tha” (15.1-6.6=8.5) 72V, /)
HHEZIZ L5 HEEEORIMERILST%E 12D,

Nampula @ 3 £ B OB TlX, R/ HEX TIIHERENRIZEALE Z 6o (£2-8, [M2-7) .
3EEOREBETIL, 1 BB OBREIEEN BN, FHEX TIIHRERE L ERL, REEZ MR
v NFO LI ITHRmMEE - T2, Z0O70, FIEHM P RmEEBENIEFICEVIRETHE L

(¥ 2-9) . —7%, $HEXTIL, FHEATNCH 10-15em BEOES X THENSHE SN Z L000, /b
BHEXORICBBICHEN LT 2209 Z L7, FEEHIRM 4@ U TR B R 5/ HHE XIZ
HAMELS<HERB L (M29) .

100

90
80 X

-
-

"-..,_‘Iylinimum tillage

*==s

70
60
50 !
40
30 ’
20
10
0
16-Nov 6-Dec 26-Dec 15-Jan 4-Feb 24-Feb 16-Mar 5-Apr 25-Apr 15-May

-
“\-------

[}
'
L)
1
!

Ground cover ratio (%)

Tillage
X: Weeding

2-9 Nampula ® 3 EHDERICEIIBMERS L UR/NMHERTOMBREBREROHER
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7o, B/MHEX T, 148 & 2 F B IR PRI 3 BIORESTOIZA, 34 BIXREN 2
LT, 1 BEORENRTOND ZA I IRENPEOICMENERL, 1 FHE 2FBIC
iR EER? 2 A 16 HEE RO TEmWVIREETHER Lz (K 2-10) . ZOHEICBIT 2 EED
(ZIERFEE DR E OFERREL : R DIENA N FOBRO HEEREREALE L TAL L 3FEROTIE
FREEPBD TES > TW5D (£29) . U EOHERNS, 3FEBOR/IMEX THERENTLALL
B ORP-TERITEEOERICEI 2D EEZ LN (£29, [M2-10) . D7, Nampula D 3

FHOMBRTIE, F/hHHEIZ L2 HBRERHIEENRZFME S5 Z LA HKRP- 72

% 29 Nampula [CET2EHEEY : R Y RABEOREIICETS

TIEREEOLE
1¥ year 2" year 3" year
Rainfall Strat 2013/1/26 20:30 2014/1/18 3:30 2015/1/11 2:00
event End 2013/1/28 9:00 2014/1/18 5:30 2015/1/15 16:00
R 21.3 21.5 19.6
Soil loss (t ha™) 4.62 1.70 0.01

100
90
80
70
60
50
40
30
20
10
0
16-Nov 6-Dec 26-Dec 15-Jan 4-Feb 24-Feb 16-Mar 5-Apr 25-Apr 15-May

Ground cover ratio (%)

lstyear ==a=a 2nd year  ssssessse 3rdyear X Weeding

B 2-10 Nampula OR/MHERCH T D HREHEROHER & FREERRRFH
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Lichinga Ti%, 2 FB OR/IHHEX O HEEAEN 1 EBDO3FEUEER-7-. ZOZ i, 1FB L
D 2EBEDOHVEFRE  ROEIIFEREP S ZENTERBHTHH EEZBND (£ 2-8) .

ILEIZ DUV TIE, Nampula T 3 #fd, Lichinga T 2 FEICHT- W RBREZIT 7203, B - WS T LR
MHHEORIZIZ2TORBRIZE W TIEIZAEEZEITRD biv/) > 7. Dicketal. (1991) X Sa (2014)
X, FHHE & HHEORIZIZINEDENIZL A ERDONRP -T2 L EHRELTEY, AR THRE
RERBEGLNZZ L LD,

BEFIIPREIZ Tha 7= 0 120 B, FHEEIC 320 B, @ASZTIZ 400 BRI Z ] L TV D, 2015 FREA
(ZRBT L8O 1 B (8 BRI #) M7 rEHEREITN 1.6 USSTH 50, F/h#HEICOIV B T7125
&, BEAOELIIREOATHERREICARD Z ENLHHEN LYV B X254 Tha H7= 0 200 K (40
US$hal) , WSE T BN X 72354 Tha H7= 1 280 B (56 US$ ha!) Oy @FFR 2 EMEHIHK S (£
2-10) .

REOBIG OO T3 Z ORHE - 9L T LIFRIELICEN SN LD, FREEEL, ERcbEs
P, 64-256 B A2 LE L LTS (R 2-11) ZE&nDh, FR/EHEIC X - THHE - WG TIZHNT 2 @R
DR S U, BERHOENC L S2BIROERITD 220, WEEIZETLLEALND. %

7=, BHE - L CEEHTITo TWhE, AEI X A KIBICHIRT 2 Z E N AREL 2 5.

® 2-10 e, MIT, REICLED ®2-11 BEAEMICDELR
1IN B — L4 Y O EEFR LAY 8= 4T Y O EEFR
Soil management Working hours* Crop Working hours*

Tillage 320 Cassava 256
Ridging 400 Groundnut 96
Weeding 120 Soy 96

*Calculated with man-day described in cassava Pigeon pea 64

cultivation manual, 2010, ITAM by multiplying *Calculated with man-day described in

by 8 hours. each crop cultivation manual elaborated

by IIAM by multiplying by 8 hours.

PLEDRERNG, B/MHEIIIERO HEERE (BHE, WL C) L, [WEEZEL ST, H@hiE
EARXNEWMZDIENRTELRTEN TS LERD. ARHMORHITES, B - AT E
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o e, FEHRMOBLEIINENRTRL, WEOETEZMBL. PHEMFEELEIT 5 2 & THEER O HEH
B A L, R A RTREIC R 2 fe/ MR IR IR S W T AR EIR TH 5.

Lichinga |24 T, /M XTI T XKWL T+ EY B AR X & N EEZE L T2 L1
otz UL, BEEAEICHSVTE, 1FEBIX1LS5tha!, 2FBE352tha E RV EEEEORAE
MRRH LT (F2-8) . ARERTIZL, #Z TXI L UESL T +HIEWIRIES S AR K Tl HEREOBEIE
TIPS, BRICE > TRORE S 8D Lz, PKEARE Sh TV 5 BERBS T S
NI DO TIEIIZ O KA B U TESSMNIH T2 2L s, 2072®, ML TRB LU T+
EFRIES) T IAAKIZBWTH HBEREIBAEL TWH EEZ OGNS, AREBR CI3R/HE 2N T
REFTHEMDO 1 D& LTEDORERIEL 720, F/HEEM T3+ HEEEHEGREZG5 2
IR 2Tz, ZOZ e, B/MHERIZEM TR TERET 5 Z LITHRT, thohik Ll

EOELIUERHDLEFEZXD.

232 EMRETILTF

Nampula @ 1 B ORBRICE W THR/MSHEX O HBEREEITHEX LD b REVERLZR-72. L
L, YVALRE~NVTEZER L2356, HERERIR/IHEXOFPHEX L /& kot (F
2-8) . 3.2.1 Tilk~7=#kIZ, Nampula @ 1 FEH ORER TIL, RAEBRBAAERTIZESICAFTE L Tz 10em 2 E
DOEmSOMEL L TEBEZER L2 0D, By FOREIOBE SN - HEOBRE VB LI
RSN TEY, iERKIZIEWEEE 2> TLES> TV ebDEEZLND. £D7=, Nampula O 1
FEHORBRIZBW TR/ & /N HE+ Y LV H ARIE~ VT O REZFEMT 5 Z LTk o7z,
%£7-, Nampula ® 3 FEHORBRTIE, BRENEN--O, MEA/ERL, R/IHERKICBWTHERA
PIEEANERE LRI o7z (R2-8) . FERIS, B/MHE+ F VB a U RIE L TR THMRENPERL
TLE 7728, Nampula ® 3 FHORER TIE, R/HE+ MY E o 2 UG~ LT O TIEEEHIBEE

REFMT S Z LTk o7z,
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L L, ARBR CREE L7 LELUSNDOIEMRE~ VT RDOE X, (EpRE~ LT L Ekmnt
HERAEHIEEEE R LT (28, [¥2-7, 2-8) . Nampula TiZ, 1FEBORBRICEWTHIE+ Y L0 A
FRE~ VT RKITHHEX & A~ HEERREE 62%, 2 FBORMBRIZBWVTHHE+ ¥~ AL FRITHEX &
B T70%, fHHE + %~ A~ L F K3 MHEX & e~ 95% iR & 4 ) 872, E72, Lichinga
T, 1 FRORBRICE W TR/MFHEX & g/ M+ £~ T VRIE~ LT IXIE 51%, f/h#hE+ -
7E T 3 UEEC LT XL T0%, 244 HORBRICE WD TR/MHE + &~ AR~ LT KIT 90% TR &
R SET (£28) . 22T, B/ME+ e~V U RBREY VTR ER/MRS hryEn v REY L
FROMEKHREEELS LOLEREHBH R A LT 5L, e~ T VRESAVF I 1T%OWHBRTHIE
BFEE SI%HB LR, hyEralEiEv L Fiie~ U VREY LT OWBROMNE L 72D 35%DH
BECTIHEEAEZ T0%HI L=, ZOZ b, v VFICL 5 HEERHIBERIIEBENm 2D
BEl 2500, ZOMBRIIWEBR/FE L RDHIONTHRAICEITBICRDZ LD EEZ BN, —F,
Lichnga @ 1 =B OREE T, F/PhHE+ 7 A AFE~ LT KO HEREOBREEIIR/IHEX & 131X
FERICHER L, DIBEREHEZIRIIRD o7 (M2-8) . # A AFEITHEM Tl 588, Mo
KEMrahTLEI Y, EHTYATFOMEE LTHERA L THREOERICERICHEZ AT TLE-
7= (M2-11) . 207, HEREHIBZIRPEBO NPT bDLHEIND.

—7, A RXRENLVTIE, v AVTFORTHE—, v L FELUICEHANEZARICHENSE, v LT
LD 2 fFL o7 (F2-8) . ZhU, FREFRICHEBRmICHZAEINI-F A ZREI DL, HE
PR SN EREOBS X~ ANRINERZZ LICLDbDEEZLND.

L EDORERNG, (EWRE~ VT, MEHZ L > THEREHRICKRERENLH Y, ¥ A A&
DRRICEL TEERERIBEIRPBIFTERVBDOBFEET 2 ZERALNIR -T2, ¥ A ZREDERIC
2L HBREHIBEPEFRFTERVEMEZERT 256, oKL BAEDbELZLPRETHD.
ek, wNTFOMEZBENPORE->TL A2 &1L, FHOMIMZENRY, Fiz, MHEEZHER L5
DHEFEEZMETLHZLICOERLAEELRH L Z LD, EARNIZIE, AiEOKREL R —OME T
FIATHZENEE L.
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-

=1

B 2-11 BREEZXEICE-TEEDRICHEATA-F1 XRETILF

233 RFREEES

2.3.1 Tilb<7=FiZ, Nampula ® 3 4B OFREE T, F/MHERIZB W THIHOREOREIZ L b M
DERLIZZ DO TEEENZLALEER IO (F 28, ¥ 27, 229) . ZhE[FABROEH
T, /ML + RFAOVERAF K THMRENER LT 2 L bR MR+ ROV ERAR K ClE T
BWREMZEALEZ LR (28, K2-7) . £D7=%, Nampula ® 3 FH DR TIIF L
FARAHIC X 2 DR AR R M T 5 2 L iR o7

QNRM (2001) (2L % &, _RFUVERARF I RFVLVERLEORENZ OS5 T IF2l k> THLES
FTIEBEZ 820 22U PAOHIMAELE LT D E0D, TRE TR, THERAHIBZEIHFHE
e LTS, LA L, Lichinga OFER TIE, He/MHE + < F -~V R AR K3/ ME KIZ e~ 1
BWEERY TT%HY SE-. 2k, XFVEORMAERHZRET 57217 T, XFULVEOHAR
DORITTORMZHED HERIC, BE LIoA_TFVEOEZRE L2 &b, HFREZ TN 2 WAKOFE
EMA, NFUVEOHAERFOIRTTE O HEEZHIRERI- b DL EX 5.

Lichinga O/ + _XFVVEMAFRKICBIT 52 HEREBEOBEMEOHBEZ RS L, 2 A LAE
THFVACATFBLURADT LA 7 0y U7 LRBEICHSE LTV, 2 Ahans Fao

FERREIRMIC Z 0 2 BRI AR RE R HBEREORAENBO L (K2-8) . 2 A EAE CTRMAA N
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OFERFREL - R OFR KL 201 m™ hl-m? TH 7278, 2 APaH S FaICHT TREFFE R 23 207-m
Lh'lm?2 OREFIA <2 R 23 3 [E], 92 Jmhm? OFER A~ b3 1 E#ER S iz L b, B 3.5%
THIFREAD 24m ORHE O FTHIZ 1 B2 ORF OV EOMAR TIXHEORWVEFRA < MoBiF 5
TEERAHFHDEIFATATBLUXFADT LA 70y B 7240, BEORWVERA X2 b
ICEBWTEHEREZBIET IR+ ThD EEZ LR,

RF~UVEREAE# 7 2.1m OREIE TR E L7 Nampula OB TlE, #HEZXIZH AT~V EREA# K
TxXy vy ROWNEPFEIZET Lz, ZhiE, "RFAINVEEX v v B ORI TEKGOHEERH -7
H O L HEE S5 . Oshunsanya (2013) 1%, Sm BF@OFNRICHE 2 7o _RF VL EOEEIZF v v 3% Im
TLIZSERMELTIZL 24, RFANEOHFBIIEDLT X v vV N\ ONBIZHEEEN R L &
H]EL TS, A#ER L Oshunsanya (2013) OFEBRFE RS, Fv v B A AFEHI AT VEREAET ZF)
AT 556, _XFVEMAEFRORERRIL 2.lm TIIREYT, v v P ONERKRTZET 5720
I SmBEOMBEZ H T TRTFNLVEEAEFZRET SLERH D LEZ LN,

—7, REBXO FTRHIZOBRT)VEOFEAR 3% & L7 Lichinga DB T, BOHEKX L XF~L
FRATHKO hUEn a v OREORICEERIRO b o7z (F28) .

RFVVEORERRTIE, I~HEI e T VIcRESH, RBREK1L 3 » ARIZIIZRIHHF
ENTLESTD, RFANEOER, —Ho a7 ) ORFELZITHZ Lid/d >z (X 2-12) . Jayashree
(2013) 1%, _RFRNVEOEOHKEEZ LBIRE-L2A, Va7 VORCERLZEMIE, BEAOIEK
EHH LIZZLE2REL TS, ZOZENLRFULEOEIZE, FOREFE, o7 VicxLE

Ped D WXL D B DFENOMEN G EN TV L AEENREZOLND.
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B 212 2O7VICERTATREBEERFRILEADEEDEEDE

234 XTADT7LA4AvEVY

XV ADT LA 7y B TRIF v AREY LT K E LARREO HERBHEIREZ R L (&
28, [K28) . —HT, IADT LA/ uy U /KL, F<vAVATK, BEURKEELSNECE
BEBBOLNEN-T (K28) . F¥ADT LA/ uy U7, ORBRIZEEF~ A DI ED
FHBEZDHZ b, FHIREGSTDNEOEMBHELR T IVIBRIIAFEMZEALLNWEEZDL
N5, BHL, ¥ ADT A7y B0 ZI3EEEICE ST, vATFORBOMEE R 2 B3EAHHE L
BT A ZERHEDL Z LD, EEFERBR L LI5E, DHEREEZ L VAT 2 & HICINE LM
SHLHAREEREZLND.

2.4 IME

T v — 7 EFH T AR AL & 4 %5 Nampula & Lichinga O [E S22 EBREORBBIZB VT, @
D TR AR O R &2 Tl 5 72 O OB 2 EhiE L 7.

Nampula (25175 2 £ B ORBRIZEN T, R/ASHEXITHHEX L LA HEREEAL STREIE L. —
77, Lichinga OFER TlIf/ MR 5 1 £ B OMBA T 11.5tha, 24FHORER TIL35.2tha! D+
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BIEH L, +o2TBEERIEEIIERD b o7z. L, fsh#iild, BHHETEMTH o8k
EHDHWIHLTES, (ENEZETESELZ L, £, ZoREHEE R, #E st
8 L7355 Tha 247= 9 200 B (NF#H5 : 40USS ha!) , BASLC & ek L7238 1ha 247 1) 280 Wi
(NEFHRE - 56US$ ha') && x Hivi.

YNT L, hUERIY, TR, bV VICLHFRE~LVTIL, RE~ VT RL LT EN 62%,
70%, 90-95%, 51%, THWEEEZFD SH, EVHEEAEIBEHRELRLE. LhL, A ZEEIC
SNTIE, HHRERAROHBENRD Shotz. —F, A4 ABRE~LFIE, <~ LVFOF THE—,
PR~ VT LICHAEYINEZABICENSE, TORETvLTFELOM2HEL 2T

RFAVVERERIL, XFVERAER R L ERADIBEREEL 7T 7. 72, a7 VI
LHRERBRCTIEINTFNWVEDOEI T VORELZ—OIZTT, o7 Yoz Eia aRIER 2
WZ EARER. LL, EROIREIZANTFVERMARFR L L TEN RS, XFVVEEAR
DREIIEDIREOHIMITITER Lo Tz,

XV ADT LA 71y B 7IF~ AkE~ VT L RRRED HEREHIBZIRZ R L2, EYIE
ZHMERE S Z LIRHERP-T2. LinL, ¥ ADT LA 27 0y Er VI3 EREICE-> THEZED
RIE~NLTHHLNIFEE LT LT o s, RBReEMkE L7258, NWELENSES 2
LKL AREMNAEZDND.

FROBREEEZ 5L, SEBFELIZETONTRLEANES THLHLEEZLNDDIL, Rl
e —UILE L T, AR OBNBIC L > TIEEOEMIC L BN 5525 2 Hh 5 R MHE + 1BY
FRE~NVTTHSH. BL, EWRE~ LTI, BACLHTZ-TEBO 0T ) OFBIEELZET 5.
a7 ) OEZVEETIE, XFSIVEOMAREMAGDED Z LBRHREIND. ¥~ ADT LA R
Y B TIEIHEEOERG NNEA DL Z L bR/IHESCEMRE~ LV T LD LERRIZEHAS N
HNEEZONDD, EEROEMIZT TR HIBERRBHIBRRN AR H025EICE, SHICFIADT LV
A7y a2 MELELZLLRFHIMET LI LELALND.

EF L E—ZICBWT HEE A R O R %2 @35 L~V TE &I L2 F X R Y- 674
W2 EnD, 5% bEEEDCEMEOREORR ST RH T THUORBR LMk L, TBEARE
WONREFTMT 2 LT —FZ2EBEL TV ZEREETHD.
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EI3IE TEEEFTAETILORMESEDOREE

3.1 #%E
311 TRBEFAETILEIE

INETICEZ OMREFILL > THEMICIDTHEERAZTHTH-ODOETANRERINTNDS. £
DOFTHNL OPDOREHRET VOB EE 3-1 1ORT. HHEEAEET L, BEHRBRTELNHE
RERBMO LHORET — 7 LEEM T TERL L ERBRET VL HERREOBEBARB LY
Y AR—ZAETVHEIND. BBRIET VORAIZ, 1) BERADNT —Z D7 < EREHR A
BHETHD, 2) BT /ABIER Szl &8 L 72K iRt 4 & SHuslic s LTI E R < Gt
HTE5, LWHIRTHD. —FHTREAIET VI, 7 AMER S Vo ik & (3R R0 RGO
R/ HHIRSC, PO RMHEMIC LD HERTEOZETEIIZITTHIER TR E WO RENRH L. 7
R AR—RET VL, PEHEHEEECSETHEREREOTHZTO 2L AETHY, HIEER
DBBERBLTWAD Z ENLETABERI NI E B2 DFMEFFOHIIZH L THLHHRE
SHENAEETH S, HL, —BMICRBHET M AREZLOT—Z ANELELEL, FRHT—F 0
fii > TOWARWHIKTIITFRAIBITAZRZVWH L WIETFRERERELL L WHOERARH L. HEREET VT
BRREJET )V, TREAN—ZAET L ELELICE DETAPRESNTEY, ET ML > TFHIFE
RFHE R (1 FHfo b K CREFEGE (BRSO HHA) |, BHOEL~DORIEO R
ERRRDZENORERAMICE LT AEZERT S 2 L NEETH 5.
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£ 31 RENLCHREOETILOEH

SLEMSA RBRI 55 EHA R CIRER sﬁiﬁv
USLE/ B o R it ST
AGNBS i OBE e wmee S

KINEROS 7" nEAN" =2 N ~ﬁ§§ g‘{i M A "] BB e
BwSEM  7etwon b el e, NDTD

Source: KEE (2004) |Z—Hhn&E

312 EYUE—YICBTATBEEFAETILERORRK

TV E—Z BT ABFEOLERENY— K~ v 7HER S 1986 FEBEETlHE, HEEEOfE
PREEFEMICLERERPBON TN, TORREHETTH HERAEEOTHIAFTEEZS Soil Loss
Estimation Model for South Africa (SLEMSA) 73f\ 54172, SLEMSA €5 /L%, 77 U b ik o kEic +
B2 EOEREF I LB R TERR L - g T R AOTFEIZ F[EEIC T 5 72 912 Elwell (1978)
(X TUUNRT2ORmMTHRE S NICRBR HERETHET L THS. SLEMSA €7 /L (X, T
NT7x, B e—7of, 7 7Y h3FME (Schulze, 1979) , R U (Abel &Stocking, 1987) , +
7 7 4 (Paris,1990) |ZHB W T HEFE N — N~ v TOERICFHI A Sh - E#E1H 5. —JF7 T, SLEMSA
ETMCEL D HEREOTRRFENERNZ L 2®EL TWHHEHF S H Y, Chakela and Stocking (1988)
XL Y FOHVEENBEISLOEHIZIH VT SLEMSA EF L&A= L 25, HEEAEDY 27 &L
i s 4L, EFICEhRWERER 7L LTWA. %72, Hudson (1987) i, M7 7 U #3EFfED
Drakensberg [l SLEMSA €7 /L O &% WREE L7 & Z A, SLEMSA £7 Lz k- TFHlEh-+
BWERAEEDT, EIEO0FULELELRSTZEEZRELTWVD. ZOKRRFEMEN DA SLEMSA €7 /LD

BEZEE TdH 5 Elwell (1996) X, SLEMSA EF /LY o T 2O EmM CTHE SN-RBHETLTHDH
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7o, MoOMKIGERATAIESICIEREZET S L, £, LESLTHEHERMTHEON T —#
EROWTH T ETVEEET L L 2HE LT, LA L, Wambege (1986) (2L B EEH v —7
TlX SLEMSA E7 VOEGMEEZRIET 2 10 OBSGHARIIT OV EEHERENF— R~y TR
fER SN TV 5.

RFFRORA BRI, BESE S HH ORI LE R HIEE A RET & @ IR T & 2 AN
TR AR TR A ERT 5 2 TH S, LarL, SLEMSA E5 /L TlE, HERAXFETEZ &0 7-5¢
MZRESERRIUSHIE LTy 2 2 b= a U217 ) 2L tiskwy. BBFOLEBERETFHET AV TL
BEANRETODRELFMTH2DDY I 2 L—2a U ERLFHEMICT Y Z L3RS DX, BHO
RREZAIC RIS 72 7' 0 2 A— ZEF )L T % Water Erosion Prediction Project (WEPP) 7 /L b &
Z6h5bH. LirL, SLEMSA EF /LR, WEPP EF/LIZOWTHEF L E—27ENTEOES 2
fE L 7= FEFNT RS 7= 6720,

ZTIC,AETIIE2EOESHBR CHEON - HEREEOERAELS L OB L RET — 2 2N T,

$HEHIRIZ 351 5 SLEMSA E7 /L35 L T WEPP E7 /L OXt S ~D@E S ORI 2T 7.

3.2 SLEMSA ETILDEE
3.2.1 SLEMSA EFILDBE

SLEMSA 5 /L% Elwell (1978) (2L > TR SN=RBAITT L THD. 77 U H Husk ok 72 Hihg
T TEEAEOTRICIEH T AFENBE LN TWA Z Evh, SLEMSA EF LIZR O 1F#R A A
WTHHSIC HERBEAHTET A7-DDET L L LTH3E SN7-. SLEMSA =7 /LIZESE A —/LTOD

HIEEEOFRINTRET, THIHEALIZFERETHS. SLEMSA 7 /L O E K 3-1 IZR-7.
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PHYSICAL
SYSTEMS CROP CLIMATE SOIL TOPOGRAPHY
CONTROL Energy Rainfall Soil Slope Slope
VARIABLES interception energy erocllibility steepness length

A 1

i E F S L

Soil loss
SUBMODELS Crop from bare Q( Topographic
ratio soil (t/ha/yr) ratio

Estimated soil

MAIN MODEL loss (t/ha/yr) Z = KCX

E 3-1 SLEMSA EFILOERK

(Source: Elwell and Stocking, 1982)

SLEMSA ET/NVDAA L ET TR TREIND.
Z=KCX
: TH SR AR (tha! year!)
g (BHEE 30m, 18 10m, A 4.5%, @A) (B2 HEER AR (tha! year!)

CHEMFENKEIZET S HEE R LRI BT A HIEEEEO L
cAHEE Lm, B S%eOXEIZEIT 2 HEREE EERE O HEEEEDOL

LLFIZ SLEMSA EF /L 2T A 7ETF VK, C, X DFERB L UOEHOFEMAE RS,
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(D) K : #REEH (FEK30m, 810m, H#45%, &) [CETLHTEERE (tha' year!)

V7T NKIIRATEREND.
K = exp ((0.4681 + 0.7663 X F) X In (E) + 2.884 - 8.2109 X F)

ZIT, F: XEZAEMA T v 7 R, BEOLMEICE o TEI2DENLBEIRIND.

% 3-2 SLEMSA EFILDTIEZFBEA VTYIARF

Soil Texture Soil Type Erodibility Index, F
Light Sands, Loamy Sands, Sandy Loam 4
Medium Sandy Clay Loam, Clay Loam, Sandy Clay 5
Heavy Clay, Heavy Clay 6

Source: Leeners, 1990

F7, E: R AX— (m?) 3k TEREINS.
FWIZR0 Z0Hliko5E  E= 1737 XPi
—HRRY e RO R : E= 18.84 X Pi

Pi: FRHFE (mm)

{H.L, Wambeke (1986) |%, T — 7 OLER BN — F~ v 7 EZ/ERT 5, Reddy and
Mussage (1985) (Z L > TEVF L E—7 DERT —F AW TERESNTZUTOFHEXEZFY
VINOHERXORDY ITHRAL TS,

E=(5.45+0.017Pi) /0.001

2 C: it chREICETHIEERELAMARBICETIIEEREEDL

PTET N CIIRATEREIND.
i<50 DFE : C=exp (-0.06X1)
iZ50 DFE : C=(2.3-0.01X1i)/30

ZIT, i RV (%) OEIFER 33 NLEBORRICL > GRIRENS.
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% 33 5O0T#MFAS L OBRRIRILF—ERE

% energy interception for scenario™

Land use/vegetation

I 11 111 IV v
Forest 90 90 70 50 0
Woodland 70 70 50 30 0
Grassland 70 60/40 30/20 30/20 0
Cropland - 36 20 20 0
Cropland/Natural mosaic - 43 23 23 0

* 1. Natural vegetation
II: Well-yielding crops, moderate grasing pressure
III: Poor-yielding crops, heavy grasing pasture, limited deforestation
IV: Moderate-yielding crops, heavy grasing pastute, intensive deforestation
V:  Bare soil
Source: Leeners, 1990

G X:MERLm HERSIOREICETHIERREELREASHISOLERBEEOL

PT7ETNXERAICL - TRENS.

X=LX(0.76+0.53 X5 +0.076 X §%) /25.65

3.2.2 SLEMSA ®TFILOERAA*

SLEMSA £ /L%, BHEEAMFEHIFOBEADRICOVWTY I 2L —ra 2T 52 ERARAETH
% Z &7 5, Nampula TIEEHEX O ERIfE & SLEMSA 5 /UIC L2 FHIEA kT2 2L L L=, %
7=, Lichinga TIIFHEX ZF% (T T sz, R/AHHEX OEHRIE L SLEMSA E7 /L2 & 5 FHIfE A
B3 5L L7 SLEMSA ST MZ LAV I 2ab—2a v OldIlER LS T ET VOHERIE

[IZOWTLL Tz <5,

1) Y TEFIVK

T ET VK DEEE OFHEUZ OV T, Elwell (1978) 12 X » TIRE I N/=4 U ¥ /LD SLEMSA
ETND2OORD I L, MHEHMIMOBERITIFRICITRVENZ LD, —ARAZRRIEO K IE A
ENAHXEHCTEHE L. £7-, Wambike (1986) |ZEHF b —27 OLHERENF— K~y T E2{E
T 2 BRIZ Elwell (1978) OA U P DEZRRHKEH W Z &£206, EFEO Elwell (1978) @

F U DR L Wambike (1986) 23V =Ko HFEZHWTHREL, Zh6OXOEWZ LD TH
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HERABROEB L OERE : TREOBEEICOWTHE: - BT 522 L Lz, £72, X E
OFHBEICHE L L DREICOVTE, £ BMICE T 2RBEMYOMEOSELZFERA L. 7
EFNKDH H—DODEHF DEIZSV T, Nampula TiI#E 30 4755 Loamy Sand, Lichinga
TlESandy Clay Th 2 Z &b, £33ICESE, TAENA4BLOSZ#EHLEE. Y 7ET VKD

AR RE TRICRT.

£ 34 FERBIAMOYIETILK OfE

71T 3 :,‘E E K
WER f%é gi (J/m?) F (t ha year")
g VTN 934 17597 4 975
TR E—s 934 21328 4 192
FU O 1301 24511 1 314
Nampula 2B o o o, 1301 27567 4 476
vy AJOT 1516 78561 4 540
EHLE—Y 1516 31222 4 740
g AUITH 827 15581 5 28.1
Lichinga WL E—s 827 23550 5 74.0
FU O 1250 19509 5 166
2FE Ly ey 1250 26700 5 285

2 HTEFNLC

YTET N K DEBETHDHEMTRAVF—OMHEER i OEIZIEM T L DERLRNI LD, &2TO

ALFRIZ 350 T #K 3-3 @ Cropland O 11 O : 36 ZfER L7=. +7ET7 /L COFEZERE TRIIRT.

£ 35 EERBHWOYIETILCDE

S 1

AR (%) C
Nampula 36 0.115
Lichinga 36 0.115
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3) YTEFIX

PTETNX OERTHLEH : SBLUORER : L OEIL, FRBHMOERELZER L. 7%

TIVC DFHEERE FTRIIRT.

£ 36 ERBHOTITETILX DIE

. S L
PR X
“ %)
Nampula 4.2 24 3.09
Lichinga 3.5 24 2.70

3.2.3 SLEMSA EFILORIHFZEES L UER

2 ZBOBEBARBRTHEON- LR AOERE L SLEMSA E7 /W L5 FHMEZLE L7, iz
7= EfIfEFS L OY SLEMSA £7 /U2 L 5 FHIfEIE, Nampula [3HHE X OFEHE % AV, Lichiga 138
K% T o i iz bR/ MHE R OfER%Z Az, %7z, SLEMSA E7 /LIZ- 2T Blwell (1978) (1
FoThHEENAY VT LOFERNEZHWTEL LiZEDf, Wambike (1986) 7REH L —27 D+
HRAENY— F~ v 71ERIZH V72 Reddy and Mussage (1985) DT /¥ —: EDFEXZEH L
7= EW B — 2 SLEMSA E7 VAW TEHE LIc#ERICHOWTH B Lz (X3-2) .

V) ¥F LD SLEMSA E5 /ViZ L % Fifl{El% Nampula @ 1 45 & Lichinga @ 1 £ 8 - 2 £ B O FEH
fE & #Ea—E L7z, fHL, Lichinga® 1 B & 2 BIZHOWTIE, F/MHEDOEZHAWTWSZD, @A
BAEPEL TWEEEIE, TEEREOEEN LY RES hoTmBEZOND. F2EORR TR/
HEXIHEXIC S 5S7% HER AR HIEH - Z L5, RIZZ OFIBER%Z AV T Lichinga D/
HEXoOtEEEELHHEX O HERREEICRET 5 L ERMEDOK 175 f£L 729, SLEMSA E£7 /10D
THME & OBIFRIZE 3-3 DERIC/Ae D, X 3-3 THHIEXO HEEAEICHRE L/ L SLEMSA €7 VDT
HIEZ RS L, 1 FBIZEF L E—7 [ SLEMSA €75 /U L5 FHEIIED 234 1 2 F /L SLEMSA
ETFNALD bHRKICHBRE LB LTVEL 22, 2B 134 Y PF Lo SLEMSA 7 /L O BREF

B — 2} SLEMSA E 5 /L & ) HHEKICHE L7 8 LRV MEE 72 57=. —F, Nampula @ 2 4EH L 34 H
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DAY TF @ SLEMSA &7 /N OFRMEIZEREDORK 5-9 f5 &L K& MTBENEZ R L. £z, £
# 2 B — 7 it SLEMSA 7 /W2 L 5 FHlfEIZA Y L@ SLEMSA £ 7 /VIZ L 5 FHEIEOK 1.4-2.6 15
L7, AV TF o SLEMSA E7 /LD I HICHERAERLBRIM T 2RO o (K
3-2) . AFERT SLEMSA E7 VO ANICER L7-{EIX, FUREBHM TIE, WEUSHIFE CESHAWD
NTWaize, FURBIICEITSH4Y P F 0o SLEMSA 5 /0 & EF 2 v — 7 i)t SLEMSA £ 7 /LT
LB FHMEDEZ, WEOEOLNPEEL RIFL TS, £ T, U Y /d SLEMSA €7 /L& W
> E— 7 it SLEMSA E7 /I L D& R ¥ —  EOFtEXICHV - E% 1-3000mm £ CA{L S
THET 5 L[ 34 DkRIZRY, BV E—7 THOWOACHERIIRER D WE, £V VT L ot
BREEABER= AT —  EZELS AL TV, ZoZ nd, TF v — 7 gt SLEMSA €5 /L
[IREOEI/NEWEE, 4 U U)o SLEMSA EF7MICHS, HEEFRAEREZREGFHMEL TS LS
2%, ARBIZHAWZEIZR CHK IR ELUSMZ OV TIERI—TH 5 Z &b, [X3-2, 3-3 [c -8R
REOERNE - FHE L LICNELZ R L, ZOMET—% L HEREEOERIE - THEZ RS &,
SLEMSA “E7 /L% 1,250mm BEOWE L TIXFAKENE WA, MENTHLL EICRS EEAELY
TR AR A B REHET 28R b,

ARBRTIX, Y YT dD SLEMSA E7/VTEREL Y b L E & &2 8 Kb T 2 8m380 5
i, EHF L E—2 ki SLEMSA E7 /L34 YU 25 /L SLEMSA &7 /L L 12 183 A 8 48 K3 L
TLEDS ZEpD, EFUE=2ICB0 2 HREREOTHIZIE Wambike (1986) 73V EY & —7
fft SLEMSA E7 /L L0 &4 U £ F LD SLEMSA EF AL DOFBEL TS &2 bz, £, 4V
F /10> SLEMSA E7 /L HHED 1,250mm Z#82 TLE ) & HEEEEZ MG OBRFHME L TLE >
MARRDLNTZZ LD, EF L E—7 Of&E~ v 7 (M3-5) 1R SN TV DR RE O &2 1,200mm

VB &7 sT Az SLEMSA 5 VA2 BT ABIZIZEERLETHS.
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40,000

30,000

20,000

10,000

Ll

SLEMSA (A FJL) mSLEMSA(EHE—%4)

NN
o wu
o o

TIRERE (tha')

u
o

o

ME(mm):

m S={E SLEMSA(AYFJL)  MSLEMSA(EH U E—2)

,L.LLL.l

FA bEDIY o FTA yEAIY
(1%8) (2% 8) (3%H) (1% H) (25 8H)
934 1301 1516 827 1250

Nampula Lichinga
HHEX R/MBHER

B 32 FTERAEEOEAEEL SLEMSA EFIIICLDFRAEDHE
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100
m EAE

- 80 RHEXBREE

é 60 SLEMSA (1YY" $M)

s WSLEMSA (¥4 vt -%)

& 40

G

|

0

T A pyEDIY
(1% 8) (2% 8)

fE (mm): 827 1250

Bl 3-3 Lichinga [CHE[T2R/NMHEROLTEEEENRAE L BEXRHE,
SLEMSA EFILIC & %% A{EO HE
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. 40,000 R o
Z}L 30,000 :E"f:/E_?.-;:.‘-'-"f"“
2 o ANTTI
2% 20,000 =
= 10,000
@
0 I
0 500 1000 1500 2000 2500 3000 3500
ME (mm)

B 3-4 #Y TFIL0OSLEMSA EFLEEHF U E—S B SLEMSA EF)LICE D
BRIALY—  EDHEXOLE
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0-200mm
200-400mm
400-600mm
600-800mm
800-1000mm
1000-1200mm
> 1200mm

RO0ORONE0

<

B 35 EYUE—2ICBITHEH (11 A4 A) OmEvwyJ

(Source : WEP, 1996)
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3.3 WEPP EFI/LDEEE
3.3.1 WEPP EFI/LDBE

Water Erosion Prediction Project (WEPP) <E7 /L{X Nearing ©> (1989) [ZX > THHE S /=7 m& A~
—RAETNTHS. WEPP ET VT 1 FHEICET 2 HREBREZT TR, it~ THERARES
HEET D Z LSHIRET, LARRSERRERBASROBRICOWTHIHMEAIEETH D Z LA Nt
BREETALO1SLENTWA. BIE, WEPPET/MTY 7 by =T{bEh, KEBEE DR — L
— U CTEMEEA STV S, WEPP E7 /LIZRES, K, Ko 3 DORE 2 THR I TN 5.
BEOAHTHEAT 556 TIE, —2OBGICBT2@BENPEEIND. £z, TNLOKEEZMAE
DEDLZLICE S THIEA S — v ~DOEHDEREL 72 0, FRIRNICEKT 5 T BRI 52 & &4

BHELD.

(1) EBETLLEERICEDIEAFOBE

WEPP O#RAF & LT, O&fE, @FmiE, @K, @OFH, O1%E GOEBEHEIHL. Zh

LEBBETANLERBEYEETS. WEPP EF /LOMEK 3-6 (27T,
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&
. . Climate
Irrigation
083
i
f i 1 \ HYDROLOGY | conductivity
Infiltration
Runoff

Water Balance ¢

4

v :

erodibility §

EROSION SOIL E

o

v <

8

- E

Depostion S

" Cropping
=== Management
distance down siope {m)| i
Spatial ond} ?E ‘
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1) |x

EEOHIIICH T 2 EM, REBRLEORBERO U I 2 b—FI21F WEPP (LRSS TWD
CLIGEN (CLI-mate GENerator) Z i\ %. ZHUIBEFOREBAIEZ & &I L TEREDRET — 7 2 1E
KT HYI2L—FThdH. HOSNAIREERIIABRKE (F/-13—TOBKE) , MERIkGERER,
E— 7 REMEE, E—7BEWEEORERL, RE REXR, BNE, BE AW, ERERETHD.
BHRTAHIEZEET LA L O NMENRSG LS. KELSOHEL TIIEIHEIEE © £ 12, BPCDG
(Breakpoint Climate Data Generator) &9 WEPP [Z[FIfiENCTW\WAH 7 07T A AN TRREANT—

2 EVERRT B ONR—IRHTH S,

2) REHR

FERICfE O REFEOBENTIL B BAL F 7213/ A <Y FEALTIT Y. RERIZV VERE (KIZLD
THRFOFIBER) ORECRESIN- TR FOEMBELZEET H-OOEERERO—HOTHD. KM
ROBATERIC L > TEH SN2, REFEAEOMGRH, RERBERICBT SENHEE, 1
Ry MBI L%EE, TLTE—JRETHD. £/, ZNOOFITIIREREZ, RKOBRARZEE
L, HBOKSGIREOLEZ KRR L, BBROKNZ LT TL2EERERLRD.

RETOREX, EFANRET LE L TEAEFOZ Green-Ampt €7 /L (Green * Ampt, 1911)
ko T, BHEIhAERAEEZAWTHESNS. RERAZROEEICIE Mein 5 (1973)23B% L7
Green-Ampt Mein-Larson (GAML) E7 /L& H\5. ZOET V&AW TIEER REMRFERYIOEEIC
B 5 RETERAERL ZRD 5 HEE Chu (1978) IZL-> TR S TWNS. ZhbOfKDIEABRE
\Z&» T, REMBEOMKGREME, REITBEEFRFICBIT HEMAMEE, £ L TA Xy MIBT SREEDS
BESNh5.

E— 7 MEOHREIZIZ2EYOFERHS. WEPP & | DOBRREA <~ Mo~ THW HE (%
A X2 hE—F) |21 Stone (1992) 5 73EF % L7 kinematic wave &7 /L D HEPFEFRZIE (semi-analytical

solution of the kinematic wave model)) # 5. —J7, WEPP Z i L= [EfA <> MIMICER T 5%
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& (BEEEEERENTE— F) 21X kinematic wave E7 /L DT{Elfi#{%E  (approximation of the kinematic wave

model) Z MW HiEEZMWS. WhHiEE bERLE LU TR ERA L EHNZ AN 5.

oh  dq _

3-6
dat dx ( )

g=CS"° h'"? (3-7)

h @ O KZE(m)

q @ BEATIE S 7= 0 O Emdm!-sT)
v Rl A Em s

C : Chezy %%(m**-s™)

So : AFE(m-m™)

3) KiRZ

HEAOKRZ E L TEAEHESIVZEEZEET D, KIKIZL > THEKRS S L/ BEET
H. AREBALIEIA~~rREH, HHIKS OZFES LUOZEET Ritchie (1972) OFEEZRWTE
ET 5. Ritchie DFEE, HEOEREOBREL 2 BRECREL, # 1 EETIE, BR&»LEEOR
BARBEF CEAREL—EMELL, F2EBMETE, H1EBEKTENOORBAKIZL-T, BRI
ERREENBOTH. —F, ZERHEIT LA (Leaf AreaIndex) DORF#: L THHEL T\ 5. FFEITREL
J@Z2W<ONPDBIZAEIL, ZROHOKSOFHSEEE LTEREINS. BOEIIARESCESEKE
ZRWTRESNDS. 728, WEPP E7 /L CIIMRE L 0 IR~ DRZEREITKIZICEB T 58K E LT

Wb b.

4) %P

BSZBIT AEYOARITHHESCERBRICKEREEL 52 ARFTHS. WEPP EFMIIEIT
A AEEETT VI Williams 5 (1989) 23BH% L7- EPIC EF MIZESEHR SN TW5., (B4 E

FRHEMTEHTLHILOLE LT, BFHEBIVOLAIIZL > TS A~ A EBEOMNEE SN, (4
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v ABIZE o THHAOHEER, HARS, RE, WEWEENEESNLD. EOHICRET <& T

A= NEL HHN, REORAEMOEITT 740 MEL LTHEHS ATV 5.

5) tiE

HHEORREITIZ AL LORERICER T KL 5 BRFOEE, FiHEs, TLTREShE
TWOBRIIKRELSFET D, AROREEOLEHE LT, FUo ¥ AT 732 (HREOMNY) |, %
BB, T LU THEKRESSHD. T A AT 7XAFHRIC L THARL, #iEk, BRI
HHERORBHEIZE b R> TP TS, FUVF AT T7RAZHEHL, HRBOA 77—V VZER
B, AEKGRE, T U CEBRESIRE SICEET AR TH L. BIREEIIHHEIC L - Tl
L, BMABIUHEZORBAKICL > TEBICL > THKRT 5. LREEIIBEHL, HBOaD
FARFREICHET H2EHTHSH. AHEKRET, X UDICEEORIZEX 5% CEC (Cation Exchange
Capacity, A 4 ZHAEE) k- T, FOHEOBMMBKREENEES. LT, ZFAK, T
FLTTHA, £ L THERDOBEEN- R L= OMREOFENERKEENEELE L. £72, £
A6 OFKRFREUHEAECTRIEOWER, BAKELZIY AN TEDESIZE T 28 MEKRENPEE S
N5, BhEAMREIZEKENEETLIHAL LT, v/ iR T7IlBT2EBEOEKRZETLLTY
5.

6) EREE

ESSEEIIHE, WA, HEEE, R EOEEB LU OERREHNOERINSERAT Y
2= ThDH. ENENOIEEIBNTHERT 28R, (EFT&RE, IUEHEREZJHEEICBNT
RETHLENRDD. B, I LELBILT2ERL L THEERRICE X DFENKEV. WEPP
ETNTHE, HHEAZIZULDETHIEREELICBTHRITA—IBRTTIZAESNTEY, 77411
L LTRIHARETHS.
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(2 BEBRIETIIEERAEOHE

REBRIZBT L LW oOEFRAIRATREAINDS.

%E=Df+q (3-8)

G : Tt Ekg-st-m™)

x @ ¥t F 51 HERE(m)

Ds: UV ViR E kg s m?)

Di: AVH—UNNEOEHEARKkes!-m?)

ZIZT, UEE FORBBERNICBIT A ERET. £, 42—V A TiEimse & oFg st

DERGy Z¥ET

A Z = APLOLEWHARTRATERESND.
R
w

Kiadj : A 5% —V VM2 EEE (kg s-m™?)

L : AR E (m-s™)

oir . AV F— 1V L E(m-sT)

SDRgg : H-HyEHE

Frogie : A7V 7 T — O FR A~ OERIZFT 575
Ry : Y /LREE(m)

w: BSRIECE T 5 Y VIE@m)

KXo bbnd Loz, 47—V VERIEINRHEES LUORERIZHES TRFOHBEZ L > Tt
WAENEZ 5. A V=V NRBFRE K | THBEMTEHL, 12—V NEREBIZBTLIEERE
HBELTRATRASIND.

K; =K (CKican) (C igc)(CKidr)(CKilr)(CKisc) (CKiy) (3-10)

Kip : EE (HIBORIZM OB
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CKican : TEVIHETE DZHE

CKigc : HIRBEBOINE

CKiar : i DO FEHE DO5hHE

CKyr : TEI DR DTN FE

CKiy : AEDOZHE

INHLOERIZL-T, BREENMEY, KK, TLTHEAYOREBLZT T HEELR->TW 5.
kB, TNENOMEOEENIL USDA-ARS (1995) (ZitE&nTW5d. F7-, TEEME SDRge X,
EELETBRYIL~NERINIEEEZT o ALT 73R (HEOMMN) k- TRHALEETDH
v, Foster (1982) IZL->TEDLNTINAS.

U AR B & DI ORHES o3 ) MIZEBIT HBRRIES e 2B 2, LWHEHE G HERR TR
BT.UTOHE, 2%V, e/ o<T.0O L%, KR TEIND.

D, :DC[I—TEJ (3-11)

[

Ds: V ViR R EkegsT-m?)
D, : {iiKIZ X % A e (kg s m?)
T : EH eI g L) B (kg-sh-m™)

FAKIC L D TRERIBEE D TR TRBE SN D.

D.=K,lz;-7.) (3-12)
K @ U IUR B (s-m™)
1 @ fw it /1(Pa)
e U IVIZET D BRI /) (Pa).
VNVEEBRE KR TERBE SN S.
Kr = Krb (CKrbr )(CK rdr)(CKrIr)(CKrsc) (3_13)

Krb: EE(T3EORIEHR O R
CKrbr: & DR D%hE
CKrdr: th OFkiE DR
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CKrlr: 1RO%HE
CKrsc: 7 7 A b DZhE

ZOEICYNMRETIIRE IR, TLTLEEOREEZZTHHEL 2->T0D. TRENOROFE

|% USDA-ARS (1995) (CRi &N TW5b. iz, i/ o RAR e, £ L Cll el iE LRb & T 13k

T#RIND.

T .

Y.

R

o

Tc

7; =7 Rsin (a)[?} (3-14)

t

7. =14 (Cz,,)(CT,,.) (3-15)

T.=k 7}’ (3-16)

1t 71 (Pa)
KO E (kg m?s?)

: BEE(m)

. £} A fL (radians)
fs
fi:

3 O FEEBIRT TR
U IVIZE T D 2 EEEITURE

: [R5L4F 5T 71(Pa)

Tep TE B(Pa) (3B DRI AL O %)
Ctrn T VA LT 7 XA (HEOMTY) O%hE
Cre: 77 A BDBHE

ki :

ﬁmﬁ% %((m(]j_ 52_ kg—D.S)

—77, <O G<T.DEHE, VIVEBED= L5, LT, G>T.OHE, VIEEE DAL

el L L TATREND.

g

1%
Dy =T(TC—G) (3-17)

MU & 2 ELFtARE. (WEPP TI3i@H 0.5 & 5)

Vp o EHFOH DGR m s

q:

HAT Y LG & 7= ) Ot E(m?s™)
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3.3.2 WEPP ®FILDERAE

WEPP €7 /L CHEREEZ FHITA7-0I21L, £3TIRTT—FE2L2TANTLHZERROLN

5.
% 3.7 WEPP ETIDANT—4
I8 H ANhT—%
At HE (%), #EE (m)
Tk ME (mm), FAXKIAE (C), HIEXIA (C), BHE (Ly), BE (m), B, &
BEE (C)
1 BEOHES (mm), # (%), ¥t (%), & (%), FEDEE (%), BA A%

AR (meq100gh), 7AREK, FIHIEKE (%), BFEZEME (kgsm™), @i
MZaE m?), BARKESL (Pa), A%EKEE (mmh!)

B - BSERE | 1B - BIREBRA T Va—0, (EORRIZET L7 A—4—8 (FL, Ro
R, #EEOLAZFOREE, AFHEIE, BEHRAHESE), EREXICEAT 5/ X
— 2 —§E (BbE, 6, %)

ARFFETIE, &7 —F 2L TORICHRE L.

1) fET—4

Fim 7T — 2 1ITRBRES BV OKERIE 21T o 7o A2 Wz, B L, Lichinga D_XF -~V EAE AR
X CIL, fEEFZRE LZLEOME 30cm ORI A 0.01%(Z5%E L, WEPP €7 /L T Slope conditions

Top % Flat, Bottom % Flatter [Z5%E LEH S/ EE A= (3£ 3-8) .

% 3-8 WEPP EFILOBERICAV-#ET—4

AR H MBEX  NTA—H HiE
B8R (%) 4.2
Nampula EXES AEE (m) 24
RF~L EHE (%) 35 35 0.01 0.01 0.01
. FREAER AR (m) 0.000 22327 23.518 23.784 24.000
Lichinga —
Z ot feis _(%) 3.5
i (m) 24
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2) KET—4

Nampula 35 & O Lichinga D& FBRHUCRE Lo KB BHEEE CEBHAI L7 —F 2z, BKET
30 7B CEHEIL TWebox 10 pRIRICHRE L TER L. £/, BER6E-&EKIE, &@, B
BJEGE, BYHRIR, BRI ARBOEEZFER Lz, ZhoOBflfEx b &2, BPCDG #H

WTRBANT =X ZER LT-.

3) TET—4

BEOES, b, KL, i GEDESE BA 4V RREEICHOWVLTIE, REBEGHTICRBRELE S
BERL7-HEoOSIEEZ AW (39 . @Aadtmsz e, szt BRARRD, A% KRR,
IS DS ER V- WEPP £ LI L2 HEGHEEAFER L. 7=, 7TAX KRB L UFEEKE

IXWEPP D7 74/ METH 5 023 BL U T5% & L=

¥ 3-9 Nampula, Lichinga O EB#h) HIBEH

Location  DePth Tﬁ;‘;’: CEC  Sud Silt Clay Rock df;‘;;y
@ Tl meqlogh B @ ® % o)
0-3 0.54 22 81.5 72 10.2 1.1 1.50
320 075 24, 82.9 3.7 13.1 12 146
Nampula 2042 043 6.6 50.4 9.1 38.6 1.9 1.81
42-68 0.41 4.4 40.8 5.8 303 23.1 1.67
68-100 039 6.8 53.1 11.2 34.4 13 1.72
0-6 2.52 7.4 48.8 14.0 35.8 1.4 1.26
6-30 2.63 7.0 46.5 209 314 12 1.18
Lichinga 3042 1.58 10.2 225 8.3 68.3 0.9 1.45
42-66 1.07 12.4 245 9.8 64.6 1.1 1.57
66-100 1.06 12.9 25.6 8.5 64.3 1.6 1.53

4) £ - EHEET—4

1B« BHEEAT Y 2a— V3 2 BORSERR TIT oL EROA T Va— V&2 TICAN Lz, RE

L7={E®) - BBEEA ¥ 2 — /%K 3-10, 3-11, 1EMICRIT 537 A —F &3 3-12, 3-13, #HHEIZp
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HRTA—BHR 314 ITRT. FENRTA—FIEEMOLDITEOEEZANL, REED LIIRHAL
HOIET 7 4V MEE AWz,

EMOREIZET 537 A =2 —BEZOWTIE, FUER = E WEPP OF 7 4 /L hOfE % I
WEPP |Z X % T HIfE 2 EBRICBM THIE U 7o IR R —B T 2RI T A — 7 — 2 i L
THWEZ., ¥ AL Xy vy AZONWTIET 7 40 MED R > 7272, WEPP |2 L5 TRIEABM T
BIE LB LM BRE MR — BT AL OB L TRTA—F—2{Ef LTz, EREXIZEAT /37 2
—Z—BEHIOWTIE, @FEOPHLIIEHEZ O LEREOM™Y 2em THES 10em, FREII(EER O R
mOM™Y lem THES 2em £ THET HFREL L, R/HHEX CIIERERNCHHE DDV IZBREEEL
RE L7z, {H L, Nampula ®—4F B O TIIFEBRGATICHE S 10cm, & 25cm O K-> TEHY,
INERLY L THrLRBERG LD, £ TOLRKIZBWTHIFEICEHS 15em Oii% 80cm
MRECERLTChRYVERa 2R LAEHRES L. 8B, BMOBEI % 15em & L7=DIX, BERIZL-
TSI RDHZLEEZBELTOZETHS. LT, | FEOR/IHHERS LUOR/MHE+ Y LV
LFRE~ VT XTI, 14 B ORBRBAMEICEEZ O LERImOM™ lem, S Sem THHET 2RE L
L7z. %7z, Nampula ® 3 FHOR/HEXE L UR/MEE+ b Er a v REY LT T, Fv v
Y ROREM AT B OEPAK 40cm OHEHHE LI-Z L, HERSGZUTORICHEL, #HERES
% 48%, RS % 10cm, {E¥EFZOHEXRmMOM™MA 2em & LTRE LIz,

40cm (FFEEEFTOHAE) X 40cm (BHEEFTO¥4E) X3.14 (HER)

A () =
prEEH e (%) 100cm (F % v B 30OF[) X 105em (F ¥ v H 30l fH) 100

FADT A7y B ZZonTiE, 1EFEBICEE 80 ecm THRIZ LI~ A0WEIZ by ER 2
VEREELZZEND, 40cm ZEIIHEAERXY Y, v AEFETOIXE FUERa v ERHETOX
ZAZHICEREL-. HL, WEPP TiI, £if% 10 hFr £ TLMXEA Z LAk R v, fmEITE

BOFHEETHD 24m Tliel, 32m T Ial— a7,
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% 3-10 WEPP [CA A L7z Nampula [2E T EEDEBROEY - BFEBRA 7y 1—)IL
Nampula LERXD (1-3 £H : #i)

(1\’?;)% Operation Type Name Comments
1/1/2010 Initial Conditions After harvest of peanut
6/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
12/21/2011 | Plant - Annual Corn - Medium Fertilzation Level Row Width: 80.00 cm
1/20/2012 Tillage Ridge Depth: 10.00 cm; Type: Sec
3/10/2012 Tillage Ridge Depth: 10.00 cm; Type: Sec
4/25/2012 Harvest - Annual Corn - Medium Fertilzation Level
4/26/2012 Residue Removal Residue Removal Mozambique
1/3/2013 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
1/6/2013 Residue Removal Residue Removal Mozambique
1/7/2013 Plant - Annual Nampula Pigeon Pea 1 Row Width: 80.00 cm
2/1/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/13/2013 Harvest - Annual Nampula Pigeon Pea 1
7/14/2013 Residue Removal Residue Removal
12/11/2013 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/17/2013 | Residue Removal Residue Removal
12/18/2013 | Plant - Annual Nampula Maize Row Width: 80.00 cm
1/5/2014 Residue Addition Weed
1/6/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/20/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/10/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/1/2014 Harvest - Annual Nampula Maize
5/2/2014 Residue Removal Residue Removal
6/1/2014 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/27/2014 | Residue Removal Residue Removal
11/27/2014 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/28/2014 | Plant - Annual Cassava Row Width: 105.00 cm
1/12/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/16/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
9/28/2015 Harvest - Annual Cassava
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Nampula LX)

Name

(158 : i+ Luvs, 258 : #iE+HIAF, £3 8 : #iE+ Mg

Comments

(M/D/Y)
1/1/2010 Initial Conditions After harvest of peanut
6/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
12/21/2011 | Plant - Annual Corn - Medium Fertilzation Level Row Width: 75.00 cm
1/20/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
3/10/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
4/25/2012 Harvest - Annual Corn - Medium Fertilzation Level
1/3/2013 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
1/6/2013 Residue Removal Residue Removal
1/7/2013 Residue Addition Sorghum mulch
1/7/2013 Plant - Annual Nampula Pigeon Pea 2 Row Width: 80.00 cm
2/1/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/13/2013 Harvest - Annual Nampula Pigeon Pea 2
12/11/2013 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/17/2013 [ Residue Removal Residue Removal
12/18/2013 | Residue Addition Pigeonpea Mulch Nampula
12/18/2013 | Plant - Annual Nampula Maize Row Width: 80.00 cm
1/6/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/20/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/10/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/1/2014 Harvest - Annual Nampula Maize
6/1/2014 Residue Removal Residue Removal Mozambique
6/1/2014 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/25/2014 | Residue Removal Residue Removal Mozambique
11/26/2014 | Residue Addition Weed 3
11/27/2014 | Residue Addition Weed 3
11/27/2014 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/28/2014 | Residue Addition Weed 2
11/28/2014 | Plant - Annual Cassava Row Width: 105.00 cm
12/10/2014 | Residue Addition Weed 3
12/23/2014 [ Residue Addition Weed 3
1/10/2015 Residue Addition Weed 3
1/12/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2015 Residue Addition Weed 2
2/16/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
9/28/2015 Harvest - Annual Cassava
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(M/D/Y) Operation Type Name Comments
1/1/2010 Initial Conditions After harvest of peanut
6/20/2011 Tillage Tillage 10cm Primary Depth: 10.00 cm; Type: Pri
12/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
12/21/2011 | Plant - Annual Corn - Medium Fertilzation Level Row Width: 80.00 cm
1/20/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
3/15/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
4/25/2012 Harvest - Annual Corn - Medium Fertilzation Level
4/26/2012 Residue Removal Residue Removal
1/3/2013 Tillage Leveling Depth: 5.00 cm; Type: Pri
1/6/2013 Residue Removal Residue Removal
1/7/2013 Plant - Annual Nampula Pigeon Pea 2 Row Width: 80.00 cm
2/1/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/13/2013 Harvest - Annual Nampula Pigeon Pea 2
7/14/2013 Residue Removal Residue Removal
12/11/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/17/2013 | Residue Removal Residue Removal Mozambique
12/18/2013 | Plant - Annual Nampula Milho Row Width: 80.00 cm
12/20/2013 [ Residue Addition Weed 1|
12/28/2013 [ Residue Addition Weed 2
1/2/2014 Residue Addition Weed 3
1/6/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/10/2014 Residue Addition Weed 3
1/20/2014 Tillage Weeding incorporation Depth: 2.00 cm; Type: Sec
2/1/2014 Residue Addition Weed
2/10/2014 Tillage Weeding incorporation Depth: 2.00 cm; Type: Sec
3/20/2014 Residue Addition Weed 3
5/1/2014 Harvest - Annual Nampula Maize
5/2/2014 Residue Removal Residue Removal Mozambique
11/27/2014 | Residue Removal Residue Removal Mozambique
11/28/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/28/2014 | Tillage Conservation tillage Depth: 10.00 cm; Type: Sec
11/28/2014 | Plant - Annual Cassava Row Width: 105.00 cm
12/6/2014 Residue Addition Weed |
12/8/2014 Residue Addition Weed |
12/10/2014 | Residue Addition Weed |
12/12/2014 | Residue Addition Weed |
12/14/2014 | Residue Addition Weed |
12/18/2014 | Residue Addition Weed 2
12/26/2014 | Residue Addition Weed 2
1/1/2015 Residue Addition Weed 3
1/3/2015 Residue Addition Weed 3
1/5/2015 Residue Addition Weed 3
1/7/2015 Residue Addition Weed 3
1/8/2015 Residue Addition Weed 3
1/9/2015 Residue Addition Weed 3
1/10/2015 Residue Addition Weed 3
1/11/2015 Residue Addition Weed 3
1/12/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/16/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
9/28/2015 Harvest - Annual Cassava
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Nampula LEEX@- 1

(1 €8 : /UM AF, 248  |/EEREH1UF, 3 £8 - S/NBHRE+HA FA NVEREESELZ L)

Date

Operation Type

Name

Comments

(M/D/Y)
1/1/2010 Initial Conditions After harvest of peanut
6/20/2011 Tillage Tillage 10cm Primary Depth: 10.00 cm; Type: Pri
12/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
12/21/2011 | Plant - Annual Corn - Medium Fertilzation Level Row Width: 75.00 cm
1/20/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
3/15/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
4/25/2012 Harvest - Annual Corn - Medium Fertilzation Level
4/26/2012 Residue Removal Residue Removal
1/3/2013 Tillage Leveling Depth: 5.00 cm; Type: Pri
1/6/2013 Residue Removal Residue Removal
1/7/2013 Residue Addition Sorghum mulch
1/7/2013 Plant - Annual Nampula Pigeon Pea 3 Row Width: 80.00 cm
2/1/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/13/2013 Harvest - Annual Nampula Pigeon Pea 3
7/14/2013 Residue Removal Residue Removal
12/11/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/11/2013 | Residue Removal Residue Removal
12/12/2013 | Residue Addition Weed 3
12/13/2013 | Residue Addition Weed 3
12/18/2013 | Plant - Annual Nampula Maize Row Width: 80.00 cm
12/20/2013 [ Residue Addition Weed 3
12/25/2013 [ Residue Addition Weed 3
1/1/2014 Residue Addition Weed 3
1/5/2014 Residue Addition Weed 3
1/6/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/10/2014 Residue Addition Weed 2
1/15/2014 Residue Addition Weed 3
1/20/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/10/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/1/2014 Harvest - Annual Nampula Maize
5/2/2014 Plant - Perennial Vetiver grass Row Width: 30.00 cm; Does not

senesce

5/3/2014 Residue Removal Residue Removal
11/27/2014 | Residue Removal Residue Removal
11/27/2014 | Tillage Minimum Tillage Cassava Depth: 10.00 cm; Type: Pri
11/28/2014 | Plant - Annual Cassava Row Width: 15.00 cm
12/1/2014 Residue Addition Weed 1
12/10/2014 [ Residue Addition Weed 2
12/20/2014 [ Residue Addition Weed 3
12/30/2014 | Residue Addition Weed 3
1/10/2015 Residue Addition Weed 3
1/12/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/16/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
9/28/2015 Harvest - Annual Cassava
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Nampula LR @D- 2

(158 : /R4 LT, 248 - /RT3 £8  S/hEHRE+HA AV VEEEEHY)

Date

Operation Type

Name

Comments

(M/D/Y)
1/1/2010 Initial Conditions After harvest of peanut
6/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
12/21/2012 | Plant - Annual Corn - Medium Fertilzation Level Row Width: 75.00 cm
1/20/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
3/15/2012 Tillage Ridging Depth: 10.00 cm; Type: Sec
4/25/2012 Harvest - Annual Corn - Medium Fertilzation Level
4/26/2012 Residue Removal Residue Removal
1/3/2013 Tillage Leveling Depth: 5.00 cm; Type: Pri
1/6/2013 Residue Removal Residue Removal
1/7/2013 Residue Addition Sorghum mulch
1/7/2013 Plant - Annual Nampula Pigeon Pea 2 Row Width: 80.00 cm
2/1/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/14/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/13/2013 Harvest - Annual Nampula Pigeon Pea 2
7/14/2013 Residue Removal Residue Removal
12/11/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/17/2013 | Residue Removal Residue Removal
12/18/2013 | Residue Addition Pigeonpea Mulch Nampula
12/18/2013 | Plant - Annual Nampula Maize Row Width: 75.00 cm
1/5/2014 Residue Addition Weed
1/6/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/20/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/10/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/1/2014 Harvest - Annual Nampula Maize
5/2/2014 Plant - Perennial Vetiver grass Row Width: 80.00 cm; Does not

senesce

5/2/2014 Irrigate Irrigate Vetiver
5/10/2014 Irrigate Irrigate Vetiver
5/20/2014 Irrigate Irrigate Vetiver
5/30/2014 Irrigate Irrigate Vetiver
6/10/2014 Irrigate Irrigate Vetiver
6/30/2014 Irrigate Irrigate Vetiver
11/27/2014 | Residue Removal Residue Removal
11/27/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/28/2014 | Cut - Perennial Vetiver grass
11/28/2014 | Residue Addition Vetiver grass
1/30/2015 Cut - Perennial Vetiver grass
1/30/2015 Residue Addition Vetiver grass
3/30/2015 Cut - Perennial Vetiver grass
3/30/2015 Residue Addition Vetiver grass
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% 3-11 WEPP ICAA LT Lichinga [CET5ELBROEY - BBEBERA 71—
Lichinga ZLEEX. (D : WAL T, AHEXQ : WL T HEEH ZARIZHONTIE, HEEEEZHEEL TR

Wiz, A7 —%7 L.

Lichinga LEERX® (1-2 F£8 : &/#i)

(1\’?;)% Operation Type Name Comments
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec

4/25/2013 Harvest - Annual Lichinga Maize
11/26/2013 Residue Removal Residue Removal

11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/27/2013 | Plant - Annual Lichinga Pigeon Pea Row Width: 80.00 cm

12/10/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
12/29/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
1/8/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
1/24/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
2/21/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
3/7/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
4/5/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

7/25/2014 Harvest - Annual Lichinga Pigeon Pea
12/10/2014 | Residue Removal Residue Removal

12/10/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/10/2014 | Plant - Annual Lichinga Maize Row Width: 80.00 cm

1/2/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/14/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/30/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

5/27/2015 Harvest - Annual Lichinga Maize
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Lichinga LEX@® (1 F£H : /M#E+ETTYREZILF, 258 : R/#E+XFTARETILTF)

Date

(M/D/Y) Operation Type Name Comments
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2013 Harvest - Annual Lichinga Maize
11/26/2013 | Residue Removal Residue Removal
11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/27/2013 | Residue Addition Sunflower Mulch
11/27/2013 | Plant - Annual Lichinga Pigeon Pea Row Width: 80.00 cm
12/10/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
12/29/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/8/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/24/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/21/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/7/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/5/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/25/2014 Harvest - Annual Lichinga Pigeon Pea
12/9/2014 Residue Removal Residue Removal
12/9/2014 Tillage Weeding Depth: 2.00 cm; Type: Pri
12/10/2014 | Residue Addition Pigeon pea mulch Lichinga
12/10/2014 | Plant - Annual Lichinga Milho Row Width: 80.00 cm
12/11/2014 | Residue Addition Pigeon pea mulch Lichinga
1/2/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/14/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/30/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/1/2015 Residue Addition Pigeon pea mulch Lichinga
2/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/27/2015 Harvest - Annual Lichinga Milho

68




FI3IE FTHEEAEET VORMIEEMEORIE

Lichinga LEEX®-1 (1 F£8 : |R/NMFHE+HY (2 WF, 258 : /MBHEHFATU{ 9L v)7)

Date

FTADTFTLA2OVEYY  FbyEQOY

Operation Type

Name

Comments

(M/D/Y)
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 40.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2013 Harvest - Annual Lichinga Maize
11/26/2013 | Residue Removal Residue Removal
11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/27/2013 | Residue Addition Soy bean Mulch
11/27/2013 | Plant - Annual Lichinga Pigeon Pea Row Width: 80.00 cm
12/10/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
12/29/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
1/8/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
1/24/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
2/21/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
3/7/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
4/5/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec
7/25/2014 Harvest - Annual Lichinga Pigeon Pea
12/8/2014 Residue Removal Residue Removal Mozambique
12/9/2014 Residue Addition Pigeon pea alley cropping
12/10/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/10/2014 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
1/2/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/14/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/15/2015 Residue Addition Pigeon pea alley cropping
1/30/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/1/2015 Residue Addition Pigeon pea alley cropping
3/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/27/2015 Harvest - Annual Lichinga Maize
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Lichinga LEEX®-2 (1 F 8 : |/NMFHE+HY (2 WF, 2E8 : s/MBHEHFATU{ 9L v))
FIADTFLAYAYELS T4

(N?fill)th) Operation Type Name Comments
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec

4/25/2013 Harvest - Annual Lichinga Maize

11/26/2013 Residue Removal Residue Removal

11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri

11/27/2013 | Residue Addition Soy bean Mulch

11/27/2013 | Plant - Perennial Lichinga Pigeon Pea Perenial Row Width: 80.00 cm; Does not
senesce

12/10/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

12/29/2013 | Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

1/8/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

1/24/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

2/21/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

3/7/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

4/5/2014 Tillage Weeding soy mulch Depth: 2.00 cm; Type: Sec

12/8/2014 Residue Removal Residue Removal

12/9/2014 Tillage Weeding Depth: 2.00 cm; Type: Pri

12/10/2014 | Cut - Perennial Lichinga Pigeon Pea Perenial

12/10/2014 | Residue Addition Pigeon pea alley cropping

1/2/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

1/14/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

1/15/2015 Cut - Perennial Lichinga Pigeon Pea Perenial

1/15/2015 Residue Addition Pigeon pea alley cropping

1/30/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

2/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

3/1/2015 Cut - Perennial Lichinga Pigeon Pea Perenial

3/1/2015 Residue Addition Pigeon pea alley cropping

3/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec

5/27/2015 Kill - Perennial Lichinga Pigeon Pea Perenial
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Lichinga MR G- 1 (1 £8 : s/MHE+MInws, 288  /IEE+HRFALERES)

Date

RFRNEHEES RFN)LEEESTL

Operation Type

Name

Com

ments

(M/D/Y)
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2013 Harvest - Annual Lichinga Maize
11/26/2013 | Residue Removal Residue Removal
11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/27/2013 | Residue Addition Maize Mulch Lichinga
11/27/2013 | Plant - Annual Lichinga Pigeon Pea Row Width: 80.00 cm
12/10/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
12/29/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/8/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/24/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/21/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/7/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/5/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/25/2014 Harvest - Annual Lichinga Pigeon Pea
12/10/2014 | Residue Removal Residue Removal
12/10/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/10/2014 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
1/2/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/14/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/30/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/20/2015 Tillage Weeding Depth: 2.00 cm; Type: Sec
5/27/2015 Harvest - Annual Lichinga Maize
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Lichinga MR ©-2 (1 £8 : s/MHE+ Mg, 288  /IHE+HRFALERES)

Date

RFRNEHES  RFXRLEEESEH Y

Operation Type

Name

Comments

(M/D/Y)
1/1/2011 Initial Conditions After harvest of maize
5/20/2011 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2011 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2011 | Plant - Annual Soybeans - High Fertilization Level Row Width: 40.00 cm
12/25/2011 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2012 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2012 Harvest - Annual Soybeans - High Fertilization Level
5/20/2012 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
11/20/2012 | Tillage Tillage 10cm Depth: 10.00 cm; Type: Sec
11/25/2012 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/25/2012 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/25/2013 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/25/2013 Harvest - Annual Lichinga Maize
11/26/2013 | Residue Removal Residue Removal
11/26/2013 | Tillage Weeding Depth: 2.00 cm; Type: Pri
11/27/2013 | Residue Addition Maize Mulch Lichinga
11/27/2013 | Plant - Annual Lichinga Pigeon Pea Row Width: 80.00 cm
12/10/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
12/29/2013 | Tillage Weeding Depth: 2.00 cm; Type: Sec
1/8/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
1/24/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
2/21/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
3/7/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
4/5/2014 Tillage Weeding Depth: 2.00 cm; Type: Sec
7/25/2014 Harvest - Annual Lichinga Pigeon Pea
7/27/2014 Plant - Perennial Vetiver grass Row Width: 30.00 cm; Does not

senesce

7/28/2014 Irrigate Irrigate Vetiver
8/10/2014 Irrigate Irrigate Vetiver
8/27/2014 Irrigate Irrigate Vetiver
9/10/2014 Irrigate Irrigate Vetiver
9/27/2014 Irrigate Irrigate Vetiver
12/9/2014 Residue Removal Residue Removal
12/10/2014 | Tillage Weeding Depth: 2.00 cm; Type: Pri
12/11/2014 | Cut - Perennial Vetiver grass
12/11/2014 | Residue Addition Vetiver grass
2/16/2015 Cut - Perennial Vetiver grass
2/16/2015 Residue Addition Vetiver grass
3/18/2015 Cut - Perennial Vetiver grass
3/18/2015 Residue Addition Vetiver grass
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Parameter Pigeon Pea Maize Cassava Unit

Plant Growth and Harvest Parameters

Biomass energy ratio 24.5 24.5 21 kg/MJ

Growing degree days to emergence 60 60 60 Degrees

C.days

Growing degree days for growing season 4050 4050 3850 Degrees
) ) C.days

In-row plant spacing 50 50 100 cm

Plant stem diameter at maturity 3 3 3.5 cm

Height of post-harvest standing residue; cutting

height 50 50 0 cm

Harvest index (dry crop yield/total above ground '

dry biomass) 30 30 30 %

Temperature and Radiation Parameters

Base daily air temperature 10 10 10 Degrees C

Optimal temperature for plant growth 25 25 25 Degrees C

Maximum temperature that stops the growth of a 0 Deorees C

perennial crop g

Critical freezing temperature for a perennial crop 0 0 0 Degrees C

Radiation extinction coefficient 0.3 0.3 0.25

Canopy, LAI and Root Parameters

Canopy cover coefficient 3 3 14

Parameter value for canopy height equation 2.5 2.5 11

Maximum canopy height 200 200 200 cm

Maximum leaf area index 3.5 3.5 3.5

Maximum root depth 152 152 100 cm

Root to shoot ratio (% root growth/% above 25 25 25 P

goround growth) ) ) ¢

Maximum root mass for a perennial crop 0 0 0 kg/sg.m

Senescence Parameters

Percent of growing season when leaf area index .

starts to decline (0-100%) > o 100 %

Period over which senescence occurs 45 45 0 days

Percent canopy remaining after senescence (0- 30 30 100 P

100%) ’

Percent of biomass remaining after senescence (0- 30 30 100 %

100%)

Residue Parameters

Parameter for flat residue cover equation 2.53 1.1 2.1 sq.m/kg

Standing to flat residue adjustment factor (wind, 99 99 99 7

snow, efc.) ¢

Decomposition constant to calculate mass change

of above-ground biomass 0.0015 0.001 0.013

Decomposition constant to calculate mass change

of root-biomass 0.0015 0.0015 0.013

Use fragile or non-fragile mfo values Non-Fragile | Non-Fragile | Non-Fragile

Other Parameters

Plant specific drought tolerance (% of soil 0 0 5 P

porosity) o

Critical live biomass value below which grazing 0 0 0 ke/sq.m

is not allowed g5

Maximum Darcy Weisbach friction factor for 0 0 0

living plant

Harvest Units WeppWillSet | WeppWillSet | WeppWillSet

Optimum yield under no stress conditions 0.3 0.3 0.3 kg/sg.m
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Parameter Pigeon Pea Maize Unit

Plant Growth and Harvest Parameters

Biomass energy ratio 21 28 kg/MJ

Growing degree days to emergence 60 60 Degrees
C.days

Growing degree days for growing season 4050 1700 Degrees
C.days

In-row plant spacing 50 25 cm

Plant stem diameter at maturity 3 3.5 cm

Height of post-harvest standing residue; cutting height 50 0 cm

Harvest index (dry crop yield/total above ground dry biomass) 30 50 o

Temperature and Radiation Parameters

Base daily air temperature 10 10 Degrees C

Optimal temperature for plant growth 25 25 Degrees C

Maximum temperature that stops the growth of a perennial crop 0 0 Degrees C

Critical freezing temperature for a perennial crop 0 0 Degrees C

Radiation extinction coefficient 0.3 0.65

Canopy, LAI and Root Parameters

Canopy cover coefficient 3 3.6

Parameter value for canopy height equation 2.5 3

Maximum canopy height 200 200 cm

Maximum leaf area index 3.5 3.5

Maximum root depth 152 152 cm

Root to shoot ratio (% root growth/% above ground growth) 25 50 o

Maximum root mass for a perennial crop 0 0 kg/sq.m

Senescence Parameters

Percent of growing season when leaf area index starts to decline 62 5 %

(0-100%)

Period over which senescence occurs 45 30 days

Percent canopy remaining after senescence (0-100%) 80 65 o

Percent of biomass remaining after senescence (0-100%) 80 98 %

Residue Parameters

Parameter for flat residue cover equation 2.1 1.1 sq.m/kg

Standing to flat residue adjustment factor (wind, snow, etc.) 99 99 %

Decomposﬂmn constant to calculate mass change of above-ground 0.001 0.001

biomass

Decomposition constant to calculate mass change of root-biomass 0.013 0.0025

Use fragile or non-fragile mfo values Non-Fragile | Non-Fragile

Other Parameters

Plant specific drought tolerance (% of soil porosity) 0 0 o

Critical live biomass value below which grazing is not allowed 0 0 kg/sq.m

Maximum Darcy Weisbach friction factor for living plant 0 0

Harvest Units WeppWillSet | WeppWillSet

Optimum yield under no stress conditions 0.3 0 kg/sg.m
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Minimum Weeding
Tillage Ridging Leveling Weeding soy Unit
Cassava mulch

Tillage

Parameter 10cm

Percent residue buried on

interrill areas for fragile 0 0 0 0 0 85 %o

crops

Percent residue buried on

interrill areas for non- 0 0 0 0 0 85 %

fragile crops

Number of rows of tillage 0 0 0 0 0 0

implement

Implement Code Other Other Other Other Other Other

Cultivator Position Rear Rear Rear Rear Rear Rear
mounted | mounted | mounted | mounted | mounted | mounted

Rldge height value after 0 0 15 0 0 0 cm

tillage

Ridge interval 0 0 80 0 0 0 cm

Percent residue b.urled on 0 0 0 0 0 85 %

rill areas for fragile crops

Percent residue buried on

rill areas for non-fragile 0 0 0 0 0 85 %o

crops

Randqm roughness value ) ) 2 I I 1 em

after tillage

Surface area disturbed (0- 100 48 60 100 100 100 %

100%)

Mean tillage depth 10 10 10 5 2 2 cm
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. B, —RENCY — 2 RI0IZRT LW RUESMES, BEHRAES 0D Z Lxh, RIODIEY - @
BEBA Y 2 — LT, $HR/IFREREL 12193112273, EEZ 12203->11/21/3, L%
4/30/4-5/10/4 [ZEE LT\ 5. £z, BT A—ZIZO0WTIEEK 3-12, 3-13, BHEICEAD 5 /3T A —

BZIZONWTIZER3- 14 DEEFEHL-.

% 45 WEPPICAALEYV—VRIICBT32ELEROEY - BHEERA S a—)L

Hte

Operation Type Comments
1/1/1 Initial Conditions After harvest of Maize
12/20/2 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2 Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
7/25/3 Harvest - Annual Nampula Pigeon Pea
12/19/3 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/19/3 Residue Removal Residue Removal
12/20/3 Plant - Annual Lichinga Maize Row Width: 80.00 cm
4/30/4 Harvest - Annual Lichinga Maize

BE+TILF BEZE25%)

Operation Type Comments
1/1/1 Initial Conditions After harvest of Maize
12/20/2 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2 Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
7/25/3 Harvest - Annual Nampula Pigeon Pea
12/19/3 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/19/3 Residue Removal Residue Removal
12/20/3 Plant - Annual Lichinga Maize Row Width: 80.00 cm
4/30/4 Harvest - Annual Lichinga Maize
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Date

Operation Type

54 E

IR e R BB A TR ST D {ERK

BE+TILF BEES50%)

Comments

(M/D/Y)

1/1/1 Initial Conditions After harvest of Maize

12/20/2 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/20/2 Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
7/25/3 Harvest - Annual Nampula Pigeon Pea

12/19/3 Tillage Tillage 10cm Depth: 10.00 cm; Type: Pri
12/19/3 Residue Removal Residue Removal

12/20/3 Plant - Annual Lichinga Maize Row Width: 80.00 cm
4/30/4 Harvest - Annual Lichinga Maize

Date
(M/D/Y)

Operation Type

B+ R FALEREES

1/1/1 Initial Conditions

After harvest of Maize

12/1/2 Plant - Perennial

Vetiver Lichinga

Row Width: 30.00 cm; Does
not senesce

12/9/3 Residue Removal

Residue Removal

12/10/3 Cut - Perennial Vetiver grass
12/10/3 Residue Addition Vetiver grass
1/20/4 Cut - Perennial Vetiver grass
1/20/4 Residue Addition Vetiver grass
2/20/4 Cut - Perennial Vetiver grass
2/20/4 Residue Addition Vetiver grass
B/HEE

Operation Type Comments
1/1/1 Initial Conditions Nampula Tillage
12/20/2 | Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
712513 Harvest - Annual Nampula Pigeon Pea
12/19/3 | Residue Removal Residue Removal
12/20/3 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
4/30/4 Harvest - Annual Lichinga Maize

BEHE+TILT

Operation Type Comments
1/1/1 Initial Conditions After harvest of Maize
12/20/2 | Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
712513 Harvest - Annual Nampula Pigeon Pea
12/19/3 | Residue Removal Residue Removal
12/20/3 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/20/3 | Residue Addition Pigeon pea Mulch 25%
4/30/4 Harvest - Annual Lichinga Maize
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Date

% Operation Type Comments
1/1/1 Initial Conditions Nampula Tillage
12/1/2 Plant - Perennial Vetiver grass Row Width: 30.00 cm; Does
not senesce
12/9/3 Residue Removal Residue Removal
12/10/3 Cut - Perennial Vetiver grass
12/10/3 Residue Addition Vetiver grass
1/20/4 Cut - Perennial Vetiver grass
1/20/4 Residue Addition Vetiver grass
2/20/4 Cut - Perennial Vetiver grass
2/20/4 Residue Addition Vetiver grass

BINHE+TILFFHRFAUEEER+IFIADT L4209 ELT

Operation Type Comments
1/1/1 Initial Conditions After harvest of Maize
12/20/2 | Plant - Annual Nampula Pigeon Pea Row Width: 80.00 cm
7/25/3 Harvest - Annual Nampula Pigeon Pea
12/19/3 | Residue Removal Residue Removal
12/20/3 | Plant - Annual Lichinga Maize Row Width: 80.00 cm
12/20/3 | Residue Addition Pigeon pea Mulch 50%
4/30/4 Harvest - Annual Lichinga Maize
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