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Lolze Rauar, Ilte ,outher,,T,. 0C he puoject area, JO the only large water bodyiiu.Jd 0.0 o 1-1:ALJN:O. l!orT ver_nlatiou purposes. The frecwator
ooc.00V°:'"r,' A110:0(7-1 n.Lol 12/1 krv The Komeri:ag latoa as tho Solabung

i>om this JçL:e Liuiúc Fohl;ury 1972 the woter Jovels o L the outict
oC h lake 11,-T.ve beeu FOOOP,W, Tweoty-eighl dIschar;ge measnoemonts, were carriea cut

1.7i :ri add. ,'o -Lotj o g rrLi g ratrve been fotod.:
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17 74

tTiliouLd, the oullua1 water volamo 'be v;Tea Orn-regulatiu,s purposes tic curves in
FiOuO 45 con he use0 to detovolAue t);e co° no-ing auy liumbr_ of
r!ciat:tuouris weeLs.

Run o CZ ',Tim:all re lo shi e (RCM) is an ; mpor Lnu L t 37j. 0.1)1,7) tha t asu be wiod
to esti mate the E 4i oi:i 1, 0"; CO-LO P 1rte1 a of o given wa tevshea, oaly the orea oC
the w,Ltershed aud chc aveiccr: roiafell over it. The rEcords oC !line watersheds la
the project area wh-ich hot-e meuthlyE1OJT3ll cold aj.scar,lze records for tho same perlod

of time were used tu compute mmthly RO/RP re]ationships Cor December 15)7i 'throu9
October 1974. The a.verage ra]nfr-,11 V10:1' the daffercat watersheds was cc Lintated using
Thiossun uolygons. Figure 46 shows the areas of the waterohodsE aua the monthly meon

or the relationship (Figure 2 shows the catchment boiniaories,)

From December Lo' 1,1oz the -,r2io.btlity oc the RO RP ral,%tionship is relative]y
small and Cor th)s oenson ibe mo,;ït v:illes of tlies moathr weYe med po -the filai)
the RO/RP georaphi,: vs,T.T.Ptioo 011:w.(, 17). tucin,c: Juo to Yo7remhor the valvios cu' tue

relationship ç cu too ev'Tatic e00 çhlrl uot be used Lo estimate the no. tershed yield.
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problems, otri
L: c 14y

a.Lhc., crzci..(0'bo 31-11p11111;( la.yer at all times;
b utI ci 'che top soil;
C

e

(xi 1;11,; 1:o. ;to ;2.7,3hc ,11,,v) 0 ;,11, r;

1`1? lot's `1(``/: n -%-t-fc..,

;,Ito.32. 0,151, aji; I:`/,, r;111(;1/Ckl f,,i ',1) O r,1)(1 IlC nlieuecl I,o '[be lu 0, cot. y
tr. E'oltrict i 1:.01., I r Iop,-,:c1 Crow Ft.:2`1 1 f T

yol,, 0;-/ ;1.01---co.1.1

joiroc;.;.; -Lc

the )111, Cif .1 i7,31,' (1 C.,

c IVA v. Ili. 711 ,701 oir"gc, isl.rr..x.):s
5 ,- ; 1 ií

30
40
50
60
70

Olre'; 75:

of lime t
tter a;

29

ty;
high level;

---ation a.nd

79

Values rc-tfer to mE
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,

000e.ovitz"-r.

'.. .
17 , ., ',.', '1

,.';
1,,,, ,,± 5. H

te louLnict %xi:: :10 to JO IpE.-4/

5-f/to 1",1 (;, of .7201o11*,tij I00.?;

$. ,

0 n,7
1 ,4 ' C

1 ': ' ", '''

' o"

2 '
( , ,

[I, ,

0

2
( 2.4

' 1

'''i

(,,

15

0,0

8 1.1,110-11,1-h the CSC ;._,L,;í- I a,,%,c_

of iiooL soi i is very 2..o ['oe H

the upland soils.

e ;13 C12. ,y ,..--"`11:1v/ ;;-L,,lroc;1ci and ° all oi
valiten un 30,111.!%j 100[-; so-, 1 '.t3-t^o,(2-; -,-ccor,-tod in ov , the

soils.
Exchangeable sodium, pota.ssium, calcium and only very

small amounts.
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airtric. ;I) - 4,1 0,1 ;-,1)c 0/1

".1 '1,1 s.; ;'tS R

may 11,z, r-, ill
They

;11,P1s ,1".111s1
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soils
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;1,1 sss's 1,, sii s,1.;`,.(Lss sTh ;. 1,As :siss )1,011;

-1,,,,,,,' P. in s11 I k ,r okl,u
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Area

21.

l'4op-iLi, 0.0 io

1,--1.tos!.! I !-1

(ha)

OM

3 120
22. 7_,2own latosols devc!lped imeous rocks 2 040
23. 1-,I.M7h. lpi.,0s101;1 j!),3 71.!e!-, latosols

jei)h cleApecl nt eiin'cliate tuf fs 77 960
24. Yell()Njsb .oed latosols !e the mame

clovelol-lak1 imeo,
.1.( 0711,

oorko

11

16

200

520

140'103"n '1;;Y- 00; '1:r` (1, r` "h'COVrt, brOW/1
poihlolio soils 0!,!v!'-.1o.11!.7.0. solJ61-Gou!! 783 069

27. Oc:0P; i çl\--L I3

28, TN N't%) r6,
1S ï cl n_' li r;!.V

Ì7,,

1V-o,;.1")),(1 :
.416:To 46 720

29. 701)o1,7:1,:t! poOoli!.!. soils 7)-!:,
r.,<Kat,3 d
alluvium

300 -;;e1 p.c.+ ch f o',10
I ; opril 45 020

31. ct'1 VVIt( c.)1 LIT'A rth

Jtt,,o t..10; uce; 1.1-; 17.:

32. riooffv.--c,),y,r 3 iirl j;¡o 0000liOo T,o,11,o-1i 7;1)

1)0(1,;(ol, 1,(1ro fio 1,00i o o`o

33, iirokto 'c I,, rl"Oo;`-Li (i, o';'11

I, ici L i, .)11/1,1
)O( 1111 ,V".11 Hit

897

0

35.

y I 0,7,,

pryl.,:,t,1I ri

.1).:',;11) 7

cit' lc,l;, 1,

; ,¡,` WOOl. orot, 51 160

r)ora I 611, 1";,`; ;iO

36. 2,0 e Ar'

OctJ...',.! :sold 1J1-01.col!.; U 640

37. Ay deep to h7,:owo

soi.77; cla.;7 23 106

38. l!lorlopal;e7 -hrowo
broTo pc.dolic! 1'-!,1;.! rl!o!A riu6y !ftr!7;.; 27 053

Lakes 16 026

Total area of the reconr _ soil map ... ,!! 288
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1 rap-,

t ion

3. Improi),....

5 cc

11.00

tvp2 Suitable 2
_

ifi'aeifecl no /0,1,1
C Cl?

1 Ty!

(10:9

2 173
(50.7

35

The land classifi cation (ha) for specifi c uses is summarized 1 below:

ona ly

1 ";q3 105
(46,06 %)

634 093
(14.8 %)

2 orio [10
(19,() ,./)

7e. 704
-

Unsuitable 4y 11:c:cc-I 5/

land ouj-Lìbi 1y
2 636 092 3'1 dlr;
(61.5%) ;)

104 129 456 497
(2.4 fl (10.7 %)

104 129 1 376 850
(2.4 %) (32.1 c'/,)

104 129 11r.18

(2.4 ) (;,,1

1 888 321 (.46'

(/,) (10-1

P!,t, ,sa1. -01 /,S1 / I /e but owing to overlap of suitabilities
,

See Tables A5.1, A6.1, A7.1, A8.1 and A9.1.

T:. .06. co ;Th3 c.1.) ro ; ,
`,11,',,, (1,7, Cj (1 la-1 a lino la

0 14/1 1 ,71 ,t1 CPA' ,t'On pit .1.;

cl hair OiLr, 7Th i -aacE, on i o :It lid; 111.1,ablo Coo susta

faC iu cl 1,2)1a I, r'E, ;FIP.;; "1.-2 i -7;:,` Pr.S rIpCCA r J. i,N1,:)S,01-110i

could hocade ,:01t;)b10,

Land having clon 1710.c ;;w; ;elude h e delincO laid
type) or whi cli OP .1 er v olio i9.1'01)1011Cucccui

a level of yocr,./...ocai.` Ili ;.; ;;; ni 1.;.;',:(;);) lob L i a 1; 1:WC'S Cer,, .b.j mcc

Land will Lixed suitab 1 - oonclitionally suitable areas.
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4, -I .2 Shiftinc ati on

Vir yr.fr. ir. "i/r.77":"' i.,"1 CV!

7 1,, ," e.,) 1. 0-111.9 11;1%re° o 1"10 i:i1
ri' rrr rrzirTi,

10'0) and r: iVd)i )i i r
`5,910 Nfl,"0.11 i/r011.1").1.0 1.1 l',11a iroh

i iilz,i m:l*m rr,r-p1, r tr.r,iri oí ;;(7, r; -, 1:-,1-.,acci 'Go '61:ir,

i)ot,1 tri Cdd.(ìu]. load e,t ttut01. r0ljt1,..... CI; Q.C..C1r;cil,`c,,T,1114.2
, uk. r

tiLL1.10 riN

'ire) 1 ,0,1, ,ru i; r; ori CI, LiteuLtor h.11/..11 1410 irOCI"phr rr rirL;
rr,. ;AL,

3).o..,..drc. 1;1 Hhotlr, ty, Lso "Lr o N ir rri
+al ; 1 k.t1)

1,0. L°;.W ;,1 ^ , ; 011

1,, IA, y(), I :1., 1,1.; oil ¡ity.,111 0.1, IV') *, I I 'II ÌJ J J'T."; t1.)r Jo j
; ;, ; !(1., ',II I,t it

i

(ii.+ ;,t t
1"» ti (2), OP ,.,;!

j.cL1,`,0::y0 1,1 u.
t 3.ot1c.O. io', L 'o't I vozi;ti t L, plait 'vi

tr,litrr ` r 1. C111,7' CrrOpric ri
;, Cl ri 0 r","".".°I.ra-,:, 0,h'' ).11
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LOCATIOU

P-37 2 100

6

14 5

' D17-_NETER. G7071.: a=7:::

(cm)

63

11:2Tendix 2 ( cent 'el)

TO
WA.11.17.1 (in)

BATE QUALITY
'F,OUROZ: '7".F* DATA

_

e7t :11

P-34 5 7.0 Good. Well drille
.Ge-7enamel., 1967

-:9o1 -*Jr, 5 :21>

2 'Lai' 7.7.,

-

P-35
100 u3,3.

_

5.4 Good
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7.2

74

60

64

100

66
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N - UNSUITABLE LAND

N1 - Unsuitable

Nif

Nld

Nls

Nle

77

Definition

Land having limitationn which appear co severe
as to preclude any possibility of successful,
sustained, unimproved npiand shifting cultiva-
tion. Four subclasses are identifJed in the
project area.

Land eomprislng decp, level, very poorly drained
clayey to loamy soils occupying back swamps, tidal
swamps and bottom londs and which are subject to
deep protonged floodirc by river water and salt
i:ater. In the latter caae salinity cCD
lditional problem, while soils of the back swamps

fl be potentially extremely acid.

Land comprising shallow to deep, well to
excessively drained soils on hilly or mountainous

terrain. The dominant limitation which precludes
the sustainud apollcation of unimproved, upland,
shifting cultivation 1;, the vcy vere
susceptibilDty to shce, rill and gully orosion

if theso .7,ocos ace cicarod. 0%hcr problems include

rapid declino in fertility if cultivated, and the
inoidence of ctonlnoor, and rockiness in places.

MappinH.

1, 2, 8, 9
and paria of

4, 5, 6, 7,

10, 0

Land comprising don, level, poorly arained,clayoy, 11 and p:a of
loamy and organic soils with a water-table ot or 5, 6, 7, 10, 13,

near the surface of the greater part of the year. 14, 39
Wetness precludee their use for sustained,
unimproved, upland, shifting cultivation and uuch
soils may be extremely acid and of unfavourable
texture in the root zone.

Land comprising desp or moderately deep, welt to 12, 32,
excessively drained, gravelly stony and sandy pavts of 12

soils on undulating, rolling and hilly terrain.
Limitations include low or very

33 37,

water holding capacity, low soil rcrti:li%y, high

gravel and stone content, unfavourable sand
to3:ture, and susceptibility to erosion on steeper
slopes which preclude the sustained application
of unimproved upland, shifting cultivation.

16, 18, 22, 23
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LAND SUITABILITY FOR UPLAND CROPS ASS N -VATION PRA

LAND UTIL=Tit TET'INITION

The land utilization upinod oropn in no t npscifjr, for ouy
bui;roforn '6o all modecale-rooï;iu cuitivated ovopn ,,,dapted climatic sonditionL-
provaLljn in the pyoject area, o=soLinc p:Ady (wctlen(i) rice. SusLaincd

ellARrALN rollowin7 PrQueribat rotu,tio3, tacludio!,: periods:. Souod
hunbaAry in seonm(4 lu 20 10

OYJO.S'ai; snimslo tra will be introduced
nmteco for Towf in of plant
oi:burnin3':

:olanting materf

fertiliser upplLoai.ton (iuorGrulo o:Jd ryla IB madc! 011ULC:;(1)-6;
:r; ,711,1 j rThl ; Col ori 0 Ar 411., t Iltro col FnEdy ryn o 00

or ,:ei-Z,111;;;.-7.

weed, inuc .ant dinease control is

- simple 7. [71d erosion control measures are applied.

With th:, of levollin: op," w.-0o-.on, al). AuFvmed .1,21p7,9wA

cultivW6iou reere:rnaL, c1r. iuputc ore coosider,:A

Ns,10m.;,0 p:rt ir2Torhsut tocbuical sdvioory

'J t1 c7,odi;, '6C,* ,7,0A oven:ion controlo envioaged LIvc, "0)19

iopotn; but ool.;,- nimpie 11101EAll 1' animal power

C` f;111F.

Land suitability elsonifisaon is given. 5clow, cciTable Ad .2 uhows lsoc.
suitability cl ase areas whil- gsp 5 indicates tboir grlograpoicc0 CasLribul.loa
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S2e

33 Narcinall
30. table

S 3 e

Land compriLrinc deep Lo mcderaLor,- deem, Jc11,
droi Ale11 9 pre0-0111iliallt ly nr: 01.ay e rI °only
coils. Subsoils oro modraioly permenblo aud,
availablo wator bolddnr: copaoiLy in moderotc.
The main limj tation Lo tho 0110111)011 Gfll 'GI v
'inon of upland oropIL on thoJo rolls in Lbeir
moderate susceptibility to erosion. In nd.dition,
reserves of weatherable mineraln oro Liar :n Lbe
subsoil making for problemG in mairtetPiniL
[ortility and olovc:,,, neil. moy 1av,7 moJopLeJy
noor wockabit(. himi..4ptiouu -Lena to 1.ncroano

reoprront a u inr.,' 1 ))1.1 CO C.C.11C1Crv,-,

tion and prc;6POtion,

).nurl h VIUJ Li ni ta L.1our nudi triotsurczo,;;e arc
aovo 'o Çcr Lhe rral lAwl Lion of utartnd.

nu I flo luc.0 pcoduc,'%i 011 levels and/
or no Inc roan o rcer ¡rod upta n ou procluciAon
ondler co11novIrai,I0D thoi, marl oe

001x Iv) j'an ti Li ol. Ybrei) urtbrtl asses

aro idenLi.fied ii tha projecL orr)'

L,1 ( Ol11-010..111,r; 61V.11101/ I mo6crat,,ly deop ona
6 cep, wol i ; '1Va I yaw.-! und undn I at .1.11(5

-te hilly, .toomsr no ti n who.ch erre o Ct on
craQ oily TIler br i m, doer tcly to °lowly

pormep.blo nw)noi.ls rnd r. moderate Lo ion

PvailaL3, C Liat or hold 1.11; rpar,vtiy tami I, t Lon°

u huir Fluo;?..? lid uco ror upland crepe include

cha7..101me;-:0 n tonine Cioulty ir me Lilt:oil-11pr:
ferLility dr,r to Lo r roncrves or woaLhorabin

Til11101.0 in in 1; 4.71 uo.1)r!oi L r1)11. Ions OlTarl in ma Li, or

GoP i:(...11;, wbnr (Lill r31 i ;11;: to moderato
Droceptib_ill-Ly Lcr orom ou whtch v.r CIA no increase

roce' i rd pia F.; m t proOne t inri ctil son serv ?

tir-,6, &itch Uji 1 only 'ha morGinally
justified.

17, 20,
24/

; f 25

15, 32, parte
of 33, 37

S 3d Land comprising deep, level or nemrly level, parts of 5, 6,

poorly to somewhat nporly droinoa, clayoy or 14
oom,',- soils wi.th mser;-'tc to clouly pprmeable

cuthjoi hI Those sevls aro Loo t Cor upland
crops aprinc the r,roat3r port o.' Lho rodny
i2000011. Oil Oa [;1'n1111(liJ Libl on ,s,1`.2 0'2' '1003'

e ;a1` Ca.:VA 0 1lthon,711, 110 1; C',011,MOD Ty nod '7,4.1 by
nLreoms or rIvern, cuoCocc «bol 'u by rainwater
moy 000ur Coo ho?' i erj odn O thor probl oms
inc-tolc poo) workpleAL: ana eeserven Of
wpathcrablr mincrolP jn nnbnoi.lo. A variety of

crofx. moy bc r;ro óro dnrin7 tbo cl ry aeason
but th» d rat noise probl. Pm .1 ]..m o produc Lion to

0:1 rl ,:ropsrh: tten

0 la Definitisn MappinEUn



CS OCAiTAYMY,V:
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CS1

CS2

82

/Class

Lalld (.:11110i'i.d./10, 0110.11 011 e017), won
oLc.,31:10;v,Ay jvaiaod coilo on hilly or

15L0V111L ii.' i i aomiaaaL timY6a:tion

LtlJ:1 O1'0 pIJ in i,11.(J

VU-h-y LLOaY.3 1.%. 1.11.4Vi.J1A ibiiiLy 0 0110.2 61 V Lii old.

oco:;ion i ioa od. oud

ob] (moo ido rapid c&erfLj no in fort Ly i1"

cuL'iva'L id o' Llio 1.114.:117101100 Or Ut011i.11014C

5.-oc1:lei;us in ni t000 c.cuclie-) conirol

111(::)/;,011 \10 11.1 on '010 ni, L upl MEd

()5-0PIJ (a (011;4 :`),,,t0'0 oïupoi bli;; t L'4».1;:11(0.0

L1 ".0uCilli )'0.1 11p01, 011

01_ino-61.on. V d ooaci,,v-,°.o.Lio will ito1 n ach

1.11 L;enweal,

0?cciu1.e L;uo",..a.11)(16,000lloflliJ. cul'civai,ion of

anlo-ed (in,q);.4 W:1 de ;7:.11e,d ,C0'0 ill(' 11.0.1j
';.,1(11.1 .,VI)C., 5 14'L Thi 0/1 0.011.1d 110 (ALK.J. al/CL 1.1111d.

ho equiv,?Je.a, ia of
ClouG 31 orovidad Lba-L vfe-iroun in

b:; 'oho couutoaci,=ion of drolnn3e
110 1,17L, gin '0.11r1 rili_1101` nu t J

71.1i1Di D111,?Ilt;0(.1

ionally La- ' which,
economic cultiv41.-0., of

toucvev, eoald be

Lux:a taloci:4 pvacLicoH
dociltod a wbciaoG a.pro imp1emenl,00

ontj 1J(11/14al r11) L ill 01 Ca:$:11111

mod..yra;;c:1,,, tl.rrevo

iadio04e4 b,y cabcionJ n;oahol 1yeld J.emoin,
0,.!1-1; 1),`i

Ji; 1,11,i.t..Li(j;, 1401,11":,: 0-16.1:11, i,/i

, ..1°.. 7,111111 (41.1"¡;")

1.(.11 tli 0'i00 hp. 1111,11 ).0.r Lt

011 oirot,t, ,o.(),. 6.1,0 11,.k,i mai,6
0.00, 'Ot 'ljit:k 0'10 ,11 il'. 'i ,111'6 ,,Uti 1,1 (1)";,,

,0111,11r;i4.q1 (i1/1(11i 11,,,j1 ¡,.041;

1,1' ¡',41 11111111.11.,6,11..V 1,11,11 Lt,

,*(,,i 1,Ji101 ,,,hi II ¡1111':

1.0

dilglj 11

part of 4

I ).1.,H,11

'(9 1J., 9r
16, I

UMt

16, 18, 22 and
part of 23



CS2a

C53 CouclUionally
marginally
suitable

CS3a

N - UNSUITABLE LAND

N1 - Unsuitable

Nif

Nis

83

Land 4aving limitaties of wetness which, ln genoral,
preclude the santoinod economic cultivation or
upland crops but could bo used for this plirp000
provided drainage worLs WOPC constracod anti requIre0_
recurrent and mix-JAD were implemented.
Suitability woU16 lecvivolos.;; to laud of
Clase 52 ar; moderately severe coil acidity would
limit cholco °rep production, ()Limy prcblomc
would include floor soil workability :Aid ilifClcult
in maintaining fertilit:,,,

Land having which, in general,
preclude sustaincC,. , .)nomic cultivation of upJand
crops. Such. land, howevov, could be aced providod
the cpecial muungemenl practicer, dufLnod at pubclaoc
level were implumeut6; but would only be oquivalont
iu outability to lmiC of Class 23 ac nevero limitc-
1,ionc indicated by tho nubolaco cymbol would romatn.
One uubolacs lu irienti ìid in the project orca

Land having limitati if which, in general
preclude the susi: , ,o.omic cultivation of

upland crops Lilt cou'LO bo usod Cor this purpoco
providod drainas.e ûr e rere conntructed and

recurroandminor inputn ImplcmeiCted, Suitability would then
be equivalent to land Glenn S ae nevero soil
aoldity Konid limit oho3oe of orop and production.
Othor probloms would ircludo poor soil wookabillty
and difficulty in maintaining fertility.

Land having limitatfloun
preclude coy pousibiDt:v
cultivation of upland cr
which ma,;; tic nurmorntabl
be corrected with e:. r;

acoopiable cost. noon
in the projon

Land compris Jaen, iorol, ver
clayey to loamy soils onich aro
prolonged flooding by nAt water
positionu in tidal s:7;m1171:i. Such
inundated throughout cho year, co

JhIch appear no severe no to

of oticeess ouGLained,
ens; o- having limitations
,., in timc but which cannoi,
ng izsowledge at presently
oubc)annen aro identified

000rly drained
abject 'lo deop
and which occupy
coils, besides beiwg
.ta almo highly salla,i

Load compriniPg door: ,o moderately deep, uoll to
elccosolvoly dfaincd, gravelly, otoo:,, and uandy soilc

on undulating, .rolling and hilly terrain. Limitationc

include low or very iew avallabio water holding
capacity, loT: well, CootiLity, high gravel and stone
content, uni7avourablr- saod contunt arid cuuceptibillty

to erosion on steeper slopes.

Order/Cl aes Mapping Unit

parts of 2,
6, 7, 8, 10,

24

part of 9

p of

34
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Table A6.1

LAND SUITABILITY FOR CROP TPAPROVI ;j11,V(VAT1ON PRACTICES
WITH PROPORTTOUAL DISTR1DMOD DV 6REA PiiRGENT

n w .lp« tl 4, 'V... - -1 -^ t.,^ + ^ n o

Soil

ORDER S: SUITABTE

53 Marginally suitable 15, 16, 18, 22, 32 302 199

51/33 Association of highly 14, 37 33 721
and Narginally
ui%ablo land

mou.s1 .d-,y suitable

CS3
ouicbio

CS

r!cudr'61onaii;v

-Isooiation of
oc,C1.7J;lonally

raclOc-c'.601y

uol y suit able

""-

2, 7, 8, lo, 11

7.0

0.8

167 897 3.9

1 923 807

49 298 1.1

105 .o

104 129

104 i29 20,.!

Highly suitable 35 32 160

28.43, 17, 12, 20, 21,

25, 26,
36, 38

Moderately suitable 1 218 414

52/53 L.3cociation of
alodbm7.i;ely arid
aw:ruiqally suitable
laal

33

Sub.'6oLal 1,1)1 40.0



/CS1

33/0S2

ic41,3
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52e

S3f

53 - Harginsily
suitabio

89

Laud comprisiu deep, modoraioly doop &Aid shallow,
somouhat poorly, modoratoly wall and won drained,
loamy te clayey soils on levul, uudulatin and
rolling terrain, Subsoil pormoability is moderato
to olou cud oNailablo wafcr Gapacify is
moderate: to high.

Soil limiteficno in the root 'tono inciva diffioulT
in maintaininr forfility due to 7.m- vonarlros of
coai:hcrable minerals in t:he subssiiv °hollowness,
stoninoss, un.favouvahlo und sii4;1it
ausceptibility to erosion which tend to increase
required recurrent and minor inputs and or reduce
production.

LEIfla comprioinc; (leap and moderately doop, won
clTained. loagy to cloyay soils, which arc
ocoosionally cxmrell, or otonyv un roAlin:
billy Lorrain, Polip_obili'63, in uubsoils io
moderato, as Jr avaalabio, wafer holding ospecity
Tho principal :limitation to Po snotoinad applicc-
tion of pastnvo ir: tho Do. erd of sheit and rill

orooion Othoc prob)oms include difficulk,7 in
maintaiuinr: soil 1:'eiThiST, organic mattav sad

structmo9 pool' work-ability and stoninoos in

places. Gimitntions ,770Q modaratoly savor° and
fond to incroase required recurrant and minor
inputs on production and conser:i

Land havinr; limitafAons uhich lu oguregato aro
savor° 7'or oustainod paPturo end :All so ..'odnes

production levals ond/or no inc.2cs VQ17.1.V0a

inputs on aroduo.tio: 0113/01 conoetvtion, thnt
such oomendttnro t t oi1, be msonoily
,iustifiodo Throe rilb°1ousaa sre idontifiod in
the rwoject

3, 11, 15, 19,
269 27, 30,
31, 32v 3-2,,

38, and parts
of 1". 7
28, 29, ":24,?1

17, 20,
36, owl

parte of 239
28

Lnnd .nomprisinr; roaAy 0J-ninod, clayey and 9, ports of
sovls ou 11loy1y lk,wol Lorrain,

0:7e geuonoIly permaable and avaiisbic water

hoidio capa°Ity is high, Tho water-table Jevel is

is at or noor the su-qi i0Pltfl (:, t oli mou:OIN

moot ycars. Ourio; iulny season thoso soils
cro flooded by river waioir, rainwater, and runof:7

linter from adjacent rplands to dep th cf i m or

more. Flooding is fbe dominant limitaion; but
In addij.lon problems of poor drainaw, low soil
Cortility, savol-0 soil ?.cidity cnd pour soil
uoKhobility e:ziat which roducc production levols

whilst eholoo or ond iecumoL, must, from
necessity, be i'cbtriotod to voxiotieo ab (c to

in 11101 usi'_.rlogguc,

51 7, 3
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(sent'd)

CS2a

Nlf

Nls

N1 - Unsuitable

91

moderately sever: l :.:ons of poor soil
workabilit unf, .toxture, and
dii7ficuihy fortility would
remain,

Lsnd having 14sti.lt.ons oZ wonens whicli, in
general, pcos.i.nrie th.7 rus;:alned, ocoo.omic
applios.tion o;" nos4nze7 lu cou1.1 us,,.!0 for

this purpose provided drainse snd flood
controls were constructed an=1 recurrent
and o1 no ill17,11;; a 11OJ ifa ;,?-1.f?ale i .6ed Bit /Ay
would. .Hloci bc squiteu': %o Jaud Cao,jy; 1,;2ac

msdorabay in?wern coil o.cJdii1;,v poor uoil
worobtlitr old diZrf,culty lu matn.4aioing

'Jovid remola os

Land hrrving lia6LaLlons 1011 Oh appear E:o uevere

as to preclude an7 vccriíbj,i cLy o inAcces,Iful,
sustained a.pplication or prst..ur6; or havjuL'

limi-Hi1;ioris which msy bc sqrmourUchle in Lime

which cannot be corrected with existing
_owlek,:c al; ,c,c,cpt, ble cost. Two

er!.)cic.socc! cr iderd:H.n 0 in 1,11,, -(woject area:

-111 deep, )cv:,t, w.,ey pooc]y dralued,

cl y in loc,my 00i1 t7 '7111nit uubjeet to deep
proLonr_sed :lcodin-: whi.uh occupy

lporl-;;1ons In besides
'rr ny LouilAtc.i3, throughout the year, are also

biOly cortierr

La nd r,01T,pri, Cinc ?.osive"Ly 1106. candy

clo 11 3 und.u1.7,1, ir tiervq-.7,1,1 5nCh roi la 1)0» Q. an

1.1 .1fr,,,70Troo.blo an6. (rrior,D 'non 9070 cand jp

Lb CI. ) co' very low cArailablo

1,1V7 (Yrp:',n ekinter,

surA,..ce ajo, I 011 's.c't;ility End liery low

reuervos oC wcs;,horoble minerals 11 71:011-solls,

parts of 2,
6, 7, 10

CS3 - Conditionally Land having characteristi , in general, nono

maz.7ginally pror ii i,rla sustained, ,:.c000lo.ic celplica'6ton oC identified
suita.bje pashiro. atich lart6, hone-,rer, otinU be usod

provided the spoc?,al prr,sti.cov

doriacd at cxhclass level wero impiomes;,od:
but wouLd cal/ be ,.(110avolut 71/

law' of nioss Ill as so,,cre timlAions
Indist;cd by the sill)slcs symbol mul0. remain.

N - UNSUITABLE LAND

12 ar,'.

of 13
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Table A7.1 (cont'd)

ASSOCIATIONS OF SUITABILITY ORDERS

51/052 ssociation of 6 10 586 0.3
Mghly suitable
and conditionally
moderately
suitable land

S5/C34/ Association 012 13 86 685 2.0
N1 moderaoly

rJuiLablo7

conditionally
moderately
suitable and
unsuitable land

S3/CS2 AssociaLion
marginally
oultablo and
conditionally
modorai;ely
rluitablo land

7, 8 1 279 579 29.8

Ful'to claron 1 376 850 32.1

Totvl arov. 100.0

Class Soil Mapping Unit Area (ha)
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Order/C1

S SUITABLE LAND

S1 Highly
suitable

S2 Moderately
auitable

32s

S2e

S3
suitable

95

LAND SUITABILITY CLASSIFICATION TREE CROPS ASSUMING IMPROVED CULTIVATION PRACTICES

Definition

Land having no significant or only minor limita-
tions to sustained use for tree crops that will
notsignificantly reduce production levels and/or
will not raise required recurrent and minor
inpnt: for production and/or conservation above
redily acceptable level.

Land having limitations which in aggregate are
moderately severe for sustained tree crop cultiva-
tion thot will reduce production leveln sud/or
increase requjrcd rcourrent and minor iirputc, on
produc'Acu ond/or conservation to tla: ,Errtent that

the overall advantage to be gained from the use,
although still attractive, will be inferior to
that ovpecled on Class S1 land. Two subclasses
are idon-Ltrea 'o the project area:

Land comprising deep and moderately deep, well
drained, predominntly undulating, loamy to
clayey sclis which occasionally contain gravel
and stonel- in upper layers and have moderate

tcbility and available water holding
Tonity. Soil limitations in the root zone

include diffioulty in maintaining fertility due
to low roservnr, of woolheroble minerels in the
aubsoil, P'toninoca, Ehallowness, unfavourable
texturo, and slight susceptibility Lo erosion
which ten(1 u increase required recurrent and
minor inputs and/or reduce production.

Land comprio3ug dro-T ond moderotely deep, well

drained, loony) to clacy soils whic.11 are

oeeo;ionally <-:-avell,) or otony, cla rolling Lo
31,6)0071 pormeability ond

conilablo ,Toteo ho'iding capocity arc moderate.
The prinaioal limi utort Lo Olo alusainQd.
cultivation of lroe orops is the hazard of
sheet and rill erosion. Other problems include

difficulty in maintaining fertility, organic
malter content ard siructure, poor workability,
shallowness and sloalncon in places. Limita-

tions arc modera.tel,y severe end tend to increane
roeuined jscu're.rt ona minor Inputs on production

and conservation.

Loud having limitations which in aggregate are
sevore for sustained tree crop cultivation and

watt so reduce production levels and/or so

increase required. .-.(1puts on productioriand/or

conservation, that 1.L.yuh expenditure will only

be marginally justiled. Two subclasses are

identified in the project area:

tt.:...-Dnin,: Unit

parts of
29, 30, 31

19, 26, 27, 32,
37, 38, and

oarts of 14,
25, 30, 31, 34

17, 20, 21, 241
and pc.c.

of 23, 25, 213



(1q ),f1+2

Tf,f,1,14

1,0

Of



CS3e

97

Land with shallow effective soil depth which,
ia gnryaal, precludes thn sustained, ecouomte
application o.j' tree crops but could be used
for this purpose providc,d deep planting holes,
Fi tone and rocl: removal cnd dcepeRing of the
topsoil were offecbed. Suitability would ihoì
be eauiv.alont to land of Class 32 as oven after
bmprenrements ouggesbed, effective soil depth
could only be increased 'Lo a limited degree and
would remain a moderately severe limitation.

CS3 CondLionall-; Land having characteAction 1,Thich, in General,
marginally preclude sustained, economic appLicrLion n;- tree
suitable crops. Such land, however, could be used providc4

the special managemcnt practices defined ab
subclass Jcvei were implemented; but would only
be equivalent in sWtabJlity Lo land of Class 33
as severe limitations indicated by the subclase
symbol would remain. Three subclasses are
identified in the project area:

Land having limitations of wetness which, a gewaral, 2, 3, 5, 6,
preclude the sustained, economic application of tree 37 9, cod
crops but could be used for this purpose provided pacto of
drainage works were constructed and required 7, 10, ;3,

recurrent and minor inputs were implemented. 14, and 29
Suitability would then be equivalent to land of
Class 53 as water-;tallc level would still be high
enou1i Lo limit matuxe, deeprooting plants during
the rainy season despite drainage measures. Other
problems include poolc soil workability, difficulby
in maintaining foitalii:/ and moderately severe to
severe soil aoidity.

Land having limitations of wetness which, in genoral9 7, 10

preclude the sustained, economic application crf treo
crops; but could be used for this purpose provided
drainage works were constructed and required recurrent
and minor inputs were implemonted Suitability would
then be equivalent to land of Class 53 as problemo of

severe soil acidity, poor workability, low fortilit:-

(including possible trace element (lefici,noios),
unfavourable textura and nulasidenue in the coco OZ

organic soils would remain as noV0.70 IlMttat10,1,

Land having limitations resulting from very oevoro
accelerated erosion which, in general, preclude the
sustained, enonomic application of treo erops; bat

could be Rued for this purpose provided costly and
labourintensive conservation measures such an
contour and minihexagonal terraces were applied and

required recurrent and minor inputs were implemented.
Suitability would then be equivalent to land of
Class 33 erosion control would be impractical on

steeper slopes. Other problems include difficulty

in maintaining fertility, shallowness and stoniness

15

part of 23

Definition Maroi Unit

CS3d

C3 3s
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Subtotal area

Fl/OlLnLt1

LAND SUITABILITY POR TREE CROPS ASSUMING IMPROVED CULTIVATION PRACTICES
WITH PROPORTIONAL DISTRIBUTION BY AREL 1.0D PERCENT

99

Tb1.7. 48.1

Soil lilapping Unit

ORDER S: SUITA

Moderately suitable 17,
27,

Marginally suitable 16,

ORDER CS:

11 2 032 999

ORDER N: UNSUITABLE LAND

1, 12 and lakes

Area (ha)

47.4

32 160 0.8

19, 20, 21, 24, 25, 26, 1 351 664 30.6
32, 33, 36, 37, 38

18, 22 112 906 2.6

31 217 286 5.1

34 97 880 2.3

1 775 896 41.4

CONDITIONALLY SUITAB

7 040 0.2

3, 5, 6, 7, 8, 9, 10,

19 808

2 0!-l9 8 7 18,,)

0.4

35Highly uuitable

30,

28,

4ion of highly
nv,0.-:pately

lend

52/33 Pfinocialion of
moderrtoly e,nd
nv,rgioally
auitahle land

CS1 Condionr.,,ily highly
cal6ablc land

CS2 Conditionally

fflo4i,ra61.y suitable
Law

15

2,

4

053 Cuolitionally
ly Ruitable

la

0S2/C53 Associaon oti
condiUonally
mr,6ovaLely and

buiLable

land
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