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Soil Surface Management Under Conventional Farming
System with Reference to Soil Degradation
——Case Studies in Mali and Northwestern India——
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Abustract

Soil surface management practices under conventional farming systems were studied in Mali
and India with reference to human-induced soil degradatlion. The purposes of this study were :
1) to record and characterize the conventional farming practices ; 2) to find some requisites for
sustainable farming systems under semi-arid environment ; and, 3) to seek the possibility of
horizontal (south-to-south) technology transfer.

Upland fields in Thiongoni village, Mali, have been cultivated with a oxen-driven plow which
was introduced from France during colonial era. By deep plowing (15-20cm) in sandy textured
soil, soil degradalion process has accelerated in these decades through soil surface crusting,
On the

other hands, the conventional farming systems in some villages near Udaipur, Northwestern

accumulation of sand fraction in plow layer and soil loss both by water and wind erosion.

India, where agro-ecological condition is similar to Thiongoni village, have been sustained the
upland fields for more then some hundred years without causing conspicuous soil degradation.
The difference from the Thiongoni’s case is explained by the mode of surface management
practices, e.g. shallow plowing, improvement of the quality of crop residues for feeding by dense
planting, utilization of a wide variety of cultivation tools, manure application, and soil band for
erosion control. The above information provides great hint to improve the current soil-human
relations in Thiongoni village.
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technology transfer

P (Site specificity) & L~ BEoBHSERs R

- G v z
L ECai B, TOMFE, TERBE (B2VIMEHEER) w3y

U AENICARELRTH B, Fric BRSO M
TR, BERNCEERE LA S S R A
DL WAXBEEZE»NLTWS (El-Swaify ef al,
1985), [Hikehy] BESMINTAL VA, Fhiciis
BERMTH 5 THORS & MRS B O KaiT
LISy, HEHEBEE O E 5371 DA P HIEG R

CEMTERIS D, HE, ERREOHRZEZEL T,
REESICBNIBEOD DV HFEELH & (Beets,
1990 ; JitiHls, 1992 ; Mettrick, 1993) %, JItEiEH 2 &
DDBHDB, T, HEFEERLOZEPS [t~ ~o
R OBAIL LD, FERBEENZORERESLL
ZUEHT, FHIORESTISRI SN 5 &S Kk

SEAREEEE T606-01 UG ARKILHHE
F—U— FIEREBE, KEBNEE LR A LEE




52 [ IEDWIEYE 55 74 75 (1996)

il & b,
Do

e 513 2 HEE ALOKD D IE, L fEENT
O T2 L TIiEbNI 5, TCTR, AT
M (Lal, 1986) %, Bk - KF> A, Bk BROGUEE =
WF T E AN LT OB 3BT B AR E & T ]
WET B, RIS X BT TR T 5 R ED
INBRISHUERE b Chic g n g, ARG T, T
ZUHEA Y PO TOHPOHAEZTLLT, €015
O RN L S 3 B O BIVER AR D R A iR A
Bo MikENLTO LHEE ALOED O sk~ 7 faim
Bk L, oSS, TR ER HEoXEY
LS AR RICEINE B, AU, HERL
TH B, RN I IR BT L 5 50,
74—V PR TG & 2 B 5 ALy EBUEORIEZ
ML &S ET3RADHME LT, /o #RHhE
TOFERRD & D %5 (Beets, 1990) § 28K D
2 E LTRTHFRE VLTS 5,

I AE Db Y b s hk

2. BWFIUHB <Y FFUIFRORTEE

21 AENORELTBOBE

LR R OEpE LTlT 7 0 - < U R
B (K-1,0), 74y I =HNTHEDATOSL LITH
& HOMREMNT B0 ARG, < VIR 7 —
Hidesi 40km, = = — VPRESALE L, XYY T A,

RN, 7S ABED, HF%KE500mm TR — 5~
FNVFHEZBL, =Yz — LEOER N IEIRA
TR 2 M & $ BT b (Ferric
Arenosol) 4 i3 B (FAO/Unesco, 1974),
Pidic kB AR, [hE ik %, SRR
WA SN B, ZOIEER (Nv N FiE) ETRIROMIR I
WoOWBHTHB: () F = vF = (Chen-chen) W,
Fob ] 23k L, filogM (0~20cm FIE) Khiloh
%, 1.5YR6/6~5/6 O t{nALiL, AdbE1ikET 50
5y & 90~95% 2 & 75 % Jf o T, R
R HIME & T DAL, Aot oo i &R
XN B, (2 H v H TV (Ganga-bre) &, [iADH B [
kL, [f0hi75YR5/8~5YR4/6, hilijras 80~
85% & F = v F = v K DAKTIA 0 & WIETIR |
(Loamy sand) T, £ OMES @ mIc biEd 5, W,
F VT2 rvDEO MBI ED, HEERTO T
TIRAKAEPHEAII L 2% LOELC O, KfL i8]l
N3, 08 FxvsFxv -+ Hv#H7 1L (Chenchen -
Ganga-bre) i, Wimo 2-5® HENKAE L&D TH
[ NS sNnd, WHF Y H7 4 v+ (Ganga-fin-
ma) (3, RARACHERIONE L - 728t [HEE
59, BIE Y (Bowa) i3, [VEoflisw FEEEKL,

JTEER I R o, JEN TR SRSV &
N5,
-HIRE + ¥ v e (Pennisetum typhoideum)

Y1 ,
hE #
£ 7

E-1 24 7 2OSRHELREATR (RA, 1990) &HAROME (@: <Y, b: L1 >~ K)
Location and climatic condition of the study areas (a : Mali, b : Northwestern India)



7+ =4 (Digitaria exilis) % VAk &4 5 KKMET
H Do DO TP PRI HEHICTREER T, XG0
R ER I AS Th T Wi s, 1960 AEFIEEIC, 10km N
WTD & LB L0 kE Loy, Bl o Kk~
DUAEIEISETE - 1o AL LR, KL, HE
JBENU 2 i 4 5 70 & LRI R s s v - 7
o (So folo) &Hi#&D S, HiJ)o bl A2 KPICE] 5
7 v3 « 748 (Kungo folo) 243 54015 (Ohji,
1990), BT, —Mpd 2k THEBHA KA K EMH
SO PTURIC © 9IS B L 72 72 o043 15 ik 0 HEJBENE 2 T
RTEY, BATE, KHIDHE D S NEERGIE TR
INBEE, Wb LEORESEADDH 5,

2-2 EFREORIEEIELITE

BT by Yy EEERFITIS EERRTREO R
TR, MO K ICENEIND | [NEOHEY,
FO(HE-D Z5]WTOREHE KO T, v » 7 4
o, TAUTHEN - T, HEEIEOMA & diAisT T
b b, HHEE, 15~20cm FE, MoOANZXid
B 30cm, & 30cm, HAMIRE 50~60 cm R, ] — (D
R T2 Wi o h i 40 cm FEEE o 1 F < A
ol = K 2 BRI, RELL Yy T OMDLELS
~Tem KT kO IR A 5| &, WO 34 kL
s LHER AR S (BE-2), Moto#E i Tiic & v
Erinty %61 [LIRE, HES O AT HSHEE S 2 RYAE (3, 24038
I U T TIC & ABREALT S A%, W I3 E T
TEE IO, IHER, ETEEMAB L THSREN D L
2 AER 1| I S < I

wHEGNC L ARG, JHARE 0 TR U
BT B IS W R LES LTV S, #Ejlicld, Hfofth, 5
7o, BRSNS ENH D, b, FHEN
T, BHO 7 5 ZLPBERANOM:D B, ks
BERHONT, HERP2OEMPTHTH 5,

BHE-1

2 THOV STV B R

Plow widely used in Mali

vy Ty A ARSI BT A E ERE I 53

BE-2 [KEkREpo bk T

Plowing for weed control

2-3 FREREOBADOXE

BhEL o FE, (1)L L7 B o/ 175 St o
G, (2) BRETOMEERE T OPERR, (3) HEBEN 17 ik
O A~ DR &S EE (R, 1991), 1K AKE 43T
5 %o AR D & 5T, WH TG4 % kT,
Pe b 2o pdil Lz, %2 E0ftefiEo ¥
L2 EEZONDE, K21, T 7 ) HIDR—F v
Ny Fapic BT SR A OB FE ¥ (Ministere de
I'Agriculture, 1990) iV bDTHBH, 1FEAE
DR ANIC L 281d 5 W idic &L 280 T, i
KiZEBCBEDEETH LT EbD 5B, it
KLEDLEED, MO~y v FEELZEALH D, T
NEBZL0EHS bIKINE K 0N E ST L LAY
DATFFICE L, PIEH AR T 200 TH 5 (Lal,
1986),

AR © DAEKREOBIEE D &, FHANTE LD T
&, R RO TH - - LS B A, Th
SORBRRAICEEHL-2HD, BETR7Z I VR
REEHIRER NI b - 72 1920 FERDIBIC A S Ntz X
IRUCH - T STV 3, TOFRIE, 75 v L
DI I U Ottt 1992), LKA W 7 D
BHoBE L, KREGEIMICL HEEAMICZS & 5
bOTHb, TOWHK - CEOMAIZ, T34 HEr %
CIKBED B T & K 2 M O, fE2E ot &
BT I OBIRIR b - e v EEZ Sh 5,

P BRI~ DU b, 2 LT bh Tk
PRt SERBR & 720, PR - B (& 5em) HSIK
fr - RBE (RS 15~20cm) ~ & & HFBLO R AZE -
too TEFRRIEOPHECITIE S T HEFELOFLEE 2 B
ZLIODX-3TH 5,

2-4 THEREOEELTOER

WENTO LEREOREE, (L2 5 2 O




54 g oyEEE 55745 (1996)

H 3
g}' ‘ :
Y /}

Do)

h
R
ikl 2
s N
4

A3 1 W S5 el
TR R e N SN AR R W R RN

W )
ARV

\
4
i Do

B-2 767 7 U A QLB TR b B BHE(ERE

Surface management practices under conventional upland farming systems

in West Africa
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Table 1 Degree of crusting of Thiongoni soils
formed under simulated rainfall
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Soil lost by water and wind erosion
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Table 1 Comparison of the characteristics of farming systems and soil

management in Mali and Northwestern India

F A v d =k A e R |
AR K 450~500 mm 500~600 mm
+ M b 80~95% b 70~80%
vy (T-C) <0.5% 0.5~1.0%
TE¥ENR/EHIHE
B (%0 &G, Bk (1) “EHHES|, B2
FHE 156~20 cm FHE 10 cm FREE
HE g M BRGEM 13 & A E ORI
% B Al (R eSSt INCVIECIES1 3

clo - I S

oo 1
oW
&% H%7 R

2 it
K & b &
% o B A
WO RPN
+ k2

&h#5|, bk (1)
A 0D g i A BATRT LS (3 42 B

»Hb

(I 30, 5 30, AKIH] 50~60 cm)
Bkt (40 x50 cm)

fE AR

BHodk, B

5L

KPR, AP AT
filkl, 7272 LA
B HI~OFETTE L
5L

E D GIRE SIS R iet
HEHE 5 cm FERE

2 /HAE 5~6, /INAE 2~3
L

W (25X ¥ cm)

RO B, Bt BUES,
&ikds, LWIhbRE

»Ho

IRBRHE,  E A R

fiil Ok

O

75 24k, H CEPHW)

EEREDKEBEDOAREEZIRS
& B oK (b5 \WidE o ETR) 28

W EA I T B O ACE BN iR o R I 3T E

OB A R Mt Ic Bl e 5 O & A %,
(M - fERBiE) & W9, T T T, HARERRILP L

WTBNECEERBLoD, L1 v FOFHESH
2, HHERE oML F A Y T = OBEOREREE A



CURY Y A R BT B AR E | 57

4-1 o RiEOHE

#-2 1, WO Bk o f A TS T B
LcbDTH 5, KRN WHEIE KAME &5
AHT LB UAER > b 00, FONRRAE SRR
Bo KELMENIL, ST BBEOBHE FORK
MR, HEEIRORAL, SR BEh TS0, &
fo, HBEME U TR O FEME & HEBEIR o FI ) 2
b LHOMWBRREIEE S AIHMAMNBLLTVWSE T &ic
5%, AGEBRELOEbDIZBWT, JEi1 v RO
HOS kA BRHTOBNRRSITRETH D, F4 v
TN OREORELEEZ L L TBEER LR B,

4-2 IKERMBEOEES

HOBEEFHOZBL: WEHE OO H
AT, BRI (B8 T TR 0dh 2,
TSRt ] - TR0 ) B KERL BT 2 b DT, F4
VISRTORTIEBICE - THETRE VL, B
Bt BV IESEE T 2T HAEAT L, fE
AT b0, BEILEZ 52 FERAMEITx
Bo i, MAENTRHWT &T, SHEEROMER Al
BBICL D, BRibT 2B EE~OBITEARIT 5,

TE OEHT D SBHETH~ 74ty T =FD b v
Ve, LMVWHHTERBShs v ARIcES, =
DIV G FRMEE AR W, HHIE ) O&E b Tk
HPERER SRS DT, FEEMEET IR, 8- %
BIC & BTN LIRRT 3 © & CREARR A
LoofHMEEOSWER B2 & 68058 (it
1992) ThH o, HEIEOHFIZ b2 ME, v - 740
T, THETIZ XD BRI & 5 K &3 O HEBIIE A3
HRSh, ZOREHCHELBERIZFIRML TV
&b B, TOTERBEDEEL D CZELSIEDHM
MEisa,

REAMHAE . 7 5 2L BB O BEICT T 2R,
THRERL ML RUKITHEE DM SIS O 1 H Mo
LTHB, BoERIcE, HRERSELTOVS,
Ko HOTERBRCERORMAR T C &3, BE
DL OCEBRERAT 2 EERE S T 5 BRI LR,
EH5T,

# =

FWEE CHREEEENAESE (GBS
06041037 12X 3 [~ E@4 v FioBid Bk
O PR & R R AR i o WA I B S A B o
MRO—ETH B, 7 7V 7 TOHE (1994) T,
PIRREE OISHFI - UK HEET O 7R L v
F-BELNIUY, ABEIE - ATV AEBTE, ok
REE - INOAFHER, BIRETR - Sh R

RXOERUBBIEEBNET 2o 2o, JLFA ¥ ¥
TOHA (1902) U HEAFERP O AT &
KB - PR EER O SRR o 0L e £
LET,

51 A X @

PRARFEE (1990) : WD VR EATE, HARD, 54

Beets, W.C. (1990) : Raising and sustaining productiv-
ity of smallholder farming syslems in the
tropics. AgBe publishing, Holland.

El-Swaify, S.A., Pathak, P., Rego, T.J. and Singh, S.
(1985) : Soil management for optimized produc-
tivity under rainfed conditions in the semi-arid
tropics. In Advances in Soil Science (ed. Stewart,
B.A), 1, 1~64, Springer-Verlag Inc., New York.

FAO/Unesco (1974) : Soil map of the world. Africa VI
1, FAO, Rome.

IRHEIEZE (199D : $5 A - Bith,
1282, #EE, HET

Lal, R.

tropics for intensive land use and high and

RFERER, 1271~

(1986) : Soil Surface management in the

sustained production. Iz Advances in Soil Sci-
ence (ed. Stewart, B.A), 5, 1~109, Springer-
Verlag Inc., New York.

Mettrick, H. (1993) : Development oriented research
in agriculture, ICRA, Holland.

Ministere de I'Agriculture, Mali (1990) : Memento
techniques culturales. Institute d’Economie
Rulare, Bamako.

JEHOFH (1987) : WiRMER3E I 354 B SRIRIBEIS, #E44
FWEE T v+ 7 o (R VRS oBE—2
DIt & EHF— | fgk, 9~26, SUERAS.

Ohiji, T. (1990) : Les techniques de culture du mil au
Mali : types et distribution. Iz Boucle du Niger -
approches multidisciplinaires, (ed. Kawada J.), 2,
1~62, Institut de Recerches sur les Langues et
Cultures d’Asie et d’Afrique, Tokyo.

JEHIFIT (1992) @ & S IBEHIED € Fuhib B, EEE
AR, B8, 55~60, EREASHES, .

Hrb & (199D @ o > FEABEOEHEE SR
PR OB S BB TREM A S, + = 4 HE
YRR,

Mo # (1995) : 1487 5 2 r OERBEE T hick
BRI TRt Loy, 11, 17~21.

ZHA P84 L H24H
ZHH R84 AL12H






