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e A nation that destroys its soils
destroys itself

Franklin Roosevelt, US President, 1937
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Soil Conservation = Control of Erosion + Maintenance of Fertility
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I Land degradation I

|
| | |

Wind & Water Erosion Salinity Problem Nutrient Mining
Mountainous Dry Zone & Cultivated land
Undulating Coastal Region

The causes of soil erosion are the most important factors for land degradation.




Water erosion (603mas(gczsa0cyps)
 Sheet erosion

* Rill erosion

e Gully erosion

e Micro-pedestal
e Macro-pedestal
* Piping

 Land Slide

'

Landslide erosion




Micro & Macropedestals




Saitation

Altitude abovs the ground

Traction o/
{
—. e ? e et
Wind speed 25 km/h

Threshold triggering wind erosion t

Figure 8 The three phases of the wind erosion process: suspension. salta t - S-
creep (traction)




[Jniversal Soil Loss

Equation
R K SL C P
Rainfall Soil Slope Factor Crop Erosion
Erosivity Erodibility Gradient & Management Control
Length / Practices
Vegetative
Cover

E=RxKxSLxCxP (ton/ ha/ yr)




E=RxKxSLxCxP (ton/ ha/ yr)

(R) Rainfall Erosivity — rainfall intensity (mm or cm / hr)
A= 0.5 in most case, 0.3-0.2 in tropical mountains, 0.6 near the

[afals]

(K)Soil Erodibility-organic matter, texture, structure, permeability

(SL)Slope Factor — slope % (Gradient) & length of slope

(C) Crop Management/Vegetative Cover-(Bare soil = 1, -1)

(P)Erosion Control Practices (0.1-1)

* Desertification would not occur without
drought ” (J.H Durand)




Table 1 Values for typographic factor (LS) for various slope length and steepnesses °

Slope (%) ‘ Slope length (m)

1525 50 75 100 150 200 250 _ 300

008 009 010 011 012 013 014 014 0.15

010 012 015 017 018 021 023 024 025

016 019 023 026 029 032 035 037 040

023 027 033 037 041 046 050 054 057

030 037 048 057 064 075 084 092 099

037 048 068 084 096 118 136 152 1.67

047 060 086 105 121 148 471 191 210

069 089 126 155 179 219 253 283 3.10

096 124 175 215 248 304 350 3.92 429

127 164 232 284 328 402 464 518 568
162 209 296 363 419 513 592 662 725

202. 260 368 452 521 638 737 824 9.02 A
246 347 448 550 634 7.7 897 1003 10.98 11.86
20 294 379 536 658 7.58 929 1072 11.99 13.13 1418

2 Based on the equations LS=(length/22.1)™(0.065+0.045s+0.0065s?), where m=0.2 for s<1%, m=0.3 for '
to 3%, m= 0.4 for s= 3.1% to 4.9%, and m=0.5 for s=>5%

(&)

0.
1

2
3
4
5
6
8

L N R S < <
o o B~ N O

Source: Computed from Wischmeire and Smith, 1978




Importance of plant cover and management (C factor) for various crops in
West Africa (Roose, FAO Bull. No 70)

Table 2

Annual average C
min. max.
Bare soll 5 1
Foresr, dense thicket, crop well-mulched - ; 0.001
| Savannah and pasture in good condition B 0.01
-} Savannah, or burnt or overgrazed pasture 0.1
Slow-developing or late-planted plant cover, 1st year 0.3 0.8
Fast-developing or early-planted plant cover, 1st year 0.01 Q.1
Slow-developing or late-planted plant cover, 2nd year 0.01 0.1
Maize, millet, sorghum (as a function of yields) 0.4 0.9
Intensively cropped upland rice 0.1 0.2
Cotton, second-cycle tobacco 0.5 0.7
Groundnut (in relation to yields and planting date) 0.4 0.8
Creeping cowpea 0.3
assava, 1st year, and yam (as a function of planting date) 0.2 0.8
Palm, rubber, coffee, cacao, with cover plants 0.001 0.3
Flat-planted pineapple (as a function of slope), planted early 0.001 0.3
with burnt-off residue 0.2 0.5
with dug-in residue 0.2 0.3
with residue on the surface 0.001 0.01

- Pineapple on tied ridges (7% slope), planted late i 0.1




Example:

Area: Kyaukpadaung Village: Kenbarte

Annual mean Rainfall: 500 mm Land Use: Cultivated land of 1 ha (2.5 acres)

Soils and topography:

- sandy-clay-loams, medium texture,

- soil depth 50-100 cm, farmer reports shallow and coarser materials at the top of his
field.

- slope 5-8%, field 60 meters long,

- sign of rills and plowed depressions,

- no buffer strips of vegetation,

- one boundary line with stones and vegetation acts as a small barrier but does not seem
to be effective to stop runoff,

- below the cultivated field gullies are observed.

Type of crop and management based on farm owner reports (or your own observation):

Sesame as first crop and Sorghum second,

low yields without fertilizers,

plowing on the direction of the slope,

- need frequent tillage for breaking crusts and weed,

- low fertility in upper parts of the field,

- no mulching applied to the field, Sesame crop residues used for jaggery makmg and
sorghum stocks for animal feed.

Determine factors of the USLE

R= 500 x 0.5 = 250 based upon the simplified Roose formula

K= 0.5 (assuming fine sands are high and organic matter low based on what the farmer
reported on yields and need for fertilizers)

SL=1.5 (see table above based on the slope gradient 8% and length of slope 60m)

C= 0.9 (no mulching, poor cover crops, frequent superficial tillage, plowing along slope,
etc.)

P= 0.8 (only one permeable boundary strip at the bottom of the field)

Determine soil loss: E =250 x 0.5 x 1.5 x 0.9 x 0.9 = 151.8 tons/ha/year equivalent to
around 1 cm of soil profile. => Life span of this soil (topsoil removal) = approx. 25-50 years.
This life is supposed to be even shorter since erosion accelerates, gullies can develop and
fertility becomes so low that cropping is abandoned.




Implications of Soil Erosion

* Low crop productivity

« Low yield & low rural income

* Food insecurity

« Shortage fuel, timber, forage

* Poor health and nutrition

« Lack of employment opportunities

« Migration to towns desertion of farmland

« Eroded cropland, silted bottomlands water reservoirs, stream, river
( Inlay Lake)

« Often river flood cultivated land raining season —destroy the crop
Destruction of biodiversity

««««
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(J- m) Biological Measure

Agronomic conservation measures Soil management

¢ O

0O C
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e (9) Stripe cropping

. (J) Relay cropping
. (Q) Cover crops
. (9) Intercropping 'G@ae)@gﬁ fertility C)(TSN)GOQI?

c
GQEC I
0

e compost qps@lcx?{)q ocopdeus[ac:

" =0

. Green manure crops (23 D BSE Saree
(9) p e@ 23eOYP:M OFO0IM|EINC:

(o]

. (G) Mulching and crop residues @68
management

. (¢2) Crop rotation

e (») Choice of crops and plant population
density

0 (e) Row arrangement and configuration

* (00) Fallowing
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() Stone / Soil Contour Bund (crg%o%m%m&s)
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(- m) Stone / Soil Contour Bund (RSOIMSIOC3)
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(o) Slope % 6CQPE®

Vertical Dist
Slope % (S) = x 100
Horizontal Dist ag%o%ga%ésa@é 33603 Vertical
Interval(VI
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Slope % (S
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Contour bund

Soil Bund




Corner stone bund
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(2) After the rains (dark areas are crops



and Stabilization ,

'4" "'"‘1‘, . ,r - .‘ > ". .0:.




" .. ‘i‘:r_‘: .

Wind break

s 2 4
S N .
. ,‘ .




S BT T
e gy






uring ( cover crop)

D X P A Py SRR 3
3 'y -‘.”V Al -~




SLOPING AGRICULTURAL LAND TEcHNoLoGY.  S.ALT),

s onf et %«‘; o\?\_\teg v b[\}; cgog)

0-57, SL0PE -15 3 SLOPE

15 -25}[ SLOPE

95-357 SLOPE

35-477 sLopE

43] sLoptaver

FLAT PLAW CONTOUR BUNDS

'6&‘?% 6\35%78 08$ o%_m% pszm“;ﬁ £

BENCH TERRPCE

c<\3§'. 09 m? »S-m%[}&

STRIP CROPPWNG

AGROFARESTRY

uaduraBeonaget G0

REFORESTRATION.
mcww{%wf;“-.

Wm0 CLu2).1M9Y.







il Gﬂqememsmomcﬂl 661 ?E 0?0 aooaéeo %0%(6(‘3[8&?(73(\?

L@W_o c J % c
: W&?gw‘g@@g@m&%@@&gw s&
LIRS

Coﬁl?)o q”rg 8’\% aom)gagggg?&lmm ‘fe 0?0 @001&)8"

e
oLm') 0%0326 3290’)60)

C»
o

oS
T

o ssnomip L%’"“’“’ o ciubemEn
& OPENI02§ P36 @3 éo)aoes'ae @ :)ae
L ° |
2qCs¢ 20 (c[g0candmo: aoo cs) [goo :neu :
/ /
\ b\ \ ‘n)\ / "j
| | P AR <
= « oS
i\ - e -
e o ¢ c o c c = ~
qn G@aQQ.p : DMO3[3C3300060 (6qSC 6V) - >
02€N10MD:0UEINCYE|OPCE 6[4y : H
mEeuYP: sypplizpigiontiacimpadfoloomi. o o o o o s
Bn e[qx0 s MDY [FCce[ogpe 23:8BMY[|:00000YM ($om|1 6qqpsI
00 -0 L L] 5 L L ALl
oo X-25) ]
cqul0 20

QI 6|40 é:eqoo;» 2003 26§ $2:05404 or% e‘@wa(?mcc&p.% Land Form sC (_@
sa:>.°)°g|e Land Utilization) areme oooeo'ﬁoap_,gf,e cmfom saargleloo



moéqpsm

3 Ju eo::oc@caocep s@ao agésmmtf)@{:y e 4T
saemsaooc ﬁﬁ? 9.4 R

O?II gaom)oo;'s :De GG[ C\)OC‘foS'B@O) s@w OCGIP O‘:)(')'Stﬁlg EISI DD&O%&SG@ BG‘)

CcCM~\NC OC Cc OC OOC ™~ C- [ od cC N l od



o ¢ ¢

03" GCD’)CGO’)C G@OD’)E[P O’)C 1005?0')32(\)00[ G)OSCI:)SG&?G%)E&SQ)E‘.

qu"_ °6 aom:m

B epfondibcy{FeBgbngit Beiongpega cacooyt

32(.\')(1)0’)0) (.\')0 . .
é’a%;i”? segpifesoienediplisdinig) % feanmireotiypiogé

omnﬁ[@%ﬁf&?@& OMIC3 3qPe mqf&’gsac\%agm%mcc:sqps@lu?&q)q;é
(eoncemmsaeo

oe#&@?&@ﬁ&?‘%@%ﬂéﬂ@&%"smcq HepE mEdmEnés

qP t{ep saoomooag ’

c SOﬂa g)cmu'lm ‘GC\)S“L :‘c)) 9%(71? sqp @pGOT(.\'DGOSC:DeII

54/ y 5 ,

! R

\ p Ry AR ’
b 8 A A !

\ g b S :

o ” ¥ \
{ '.‘ A ¥ | o
r L &7 \ 5 » o
! PP S \}
L)y S
i) oy Y& WO v
N\ ) / - .
< \ > A el o i o P o~
! fe ¥

IR VR e 0 c
’JO“ GC\)(ZJ)O% e Omﬁulgeoggcg
r?mcvgwsus‘?c

o‘)g; S o, o 60% C o €.
Jone CEemC: aoceaueqpe\ Gc\lpsmm o?ogma“ PESYD ) VEDSPIEN
Vertical Distance
Slope % (S) = x100

Horizontal Distance



SLOPING AGRICULTURAL LAND TEcHNoLoGY.  S.ALT),

s onf et %«‘; o\?\_\teg v b[\}; cgog)

0-57, SL0PE -15 3 SLOPE

15 -25}[ SLOPE

95-357 SLOPE

35-477 sLopE

43] sLoptaver

FLAT PLAW CONTOUR BUNDS

'6&‘?% 6\35%78 08$ o%_m% pszm“;ﬁ £

BENCH TERRPCE

c<\3§'. 09 m? »S-m%[}&

STRIP CROPPWNG

AGROFARESTRY

uaduraBeonaget G0

REFORESTRATION.
mcww{%wf;“-.

Wm0 CLu2).1M9Y.




c c C
GMCG@@¢:$@G‘_]@: o

= C o Q.22 .5 2. <
Gﬂﬂﬁ%&@?@@b@@b.??@tﬂt@@?@

(awmifapmif;pdkufysdK;a

Production + Conservation = Sustainable
QCSC\?(SQ + C@£QO£$3£88683 = cqaéméo@cmo@cﬁcﬁpg

Soil Conservation = Control of Erosion + Maintenance of Fertility
c[6a8q@o034:256:(8¢: = o3adooigaoguS[ec: + c[gad[a3e0ad§:256:(s¢:




SALT a@ao:c:zo

- ajrgDvTmwdkufpm;rSkudk
xdef;odrf;umuG,fEdkifjcif;?

Alley cropping




canﬁcm&c[éiggnﬁ’f:a%:cq:
p§Ro§m§ §higfid:  woffoy §dgf:

RY-Y R oo N S PSS e + R Ve 4
eaypspSinaofgl elgurngpiof soobcocdmeadielgieonod g§odooiaay§oaopSe

p§o:G:m§ [Grydsg: A of§ may{qie:




contemt:clyBapd§:Boeq:
Ao R B ooy b

ot 2 ::%
gt

F et
%pr‘\- ;'_‘:' ;' .o. %.
% x - -.'.? E' ‘

coqEScrgSoronps §cbonrosd [§0edeofl Sobeeliaph oBeodsalic
20pg§eoopds avwnonBoiiepdiogt  clasdapadigraeddff: oSijsacgodad:
cayp#pSionaofgé elgangpio? soohrundeeadielgeonod g§odooany§oopdi




MFod:Gm3 [Gepbso: A off§ ay{giz:




The Promising Hedgerow Species
Wegan(} Coll‘d High Motain

Alnus nepalenszs (N on-Legume NFT)(Malbau n Myanmar)

Tropical and sub-tropical midhill

Flemingia macrophylla
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SALT-2

SALIT-3

Production System SALI-1

1 | Base

' Major Product

(S

Planting Area(%)

(U8

- Staple Crops
- Cash Crops

| ,
- Forage/Fodder

- Private Forestry

Staple Crops

Food Grains

Fodder

Meat/Milk/
Manure

20%
20%
40%
20%

Trees

Fuel Wood/
Timber

20%

20%

Horticulture

Fruits

40%
60%
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