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DEGRADED LATERITIC SOILS CAPE AND LAND USES IN BIRBHUM DISTRICT, WEST BEN-
GAL, INDIA

Degradeção dos solos lateríticos do Cabo e utilização dos solos no Distrito de Birbhum, Bengala Oci-
dental, Índia

V. C. Jha 
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ABSTRACT: Degradation of lateritic environment as found in the south western and eastern Birbhum district can be 
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and radical conversion of land uses as observed at cadastral level are the key factors of land degradation. 

Lateritic soilscapes are mostly affected by water erosion induced, vegetal and anthropogenic degradation 

attaining severe and very severe degradation status. Degraded lands in sample mouzas like Ballabhpur, 

8/0)2+)*$9(:/);1)/)'$(<3"6,&9(=!%)>3'$()"%(?) /)2$()  !3"*(4!'(@A-BBC9(DE-FGC9(DG-HHC9(ID-BEC(
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@E-DBC9(K@-DAC()"%(D@-AGC(!3*(!4(*/&$'(*!*),(J$,,)6&()'&)#()"%(2!#*,0("!"()6'$ 3,*3'),(,)"%(3#&()'&(

affected by it. Four degraded villages get  the higher priority for friendly landscape conservation actions.
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RESUMO: A degradação do ambiente laterítico como aquele encontrado no sudoeste e leste do  distrito de Birbhum 

pode ser considerado como irreversivel. A fragilidade física e química inerente aos solos lateriticos e 

a radical transformação nos usos da terra, observados a nível cadastral, são os principais fatores de 

degradação da terra. As paisagens lateríticas são as mais afetadas pela água da erosão induzida, seja 

pela degração da vegetação, pela ação antrópica, gerando elevados status de degradação do solo. Em 

níveis amostrais a degradação da terra é alta como nas parcelas em Ballabhpur, Shyambati, Jungle 

:/);1)/)'$9(=!%)>3'$(&(?) /)2$( !2(J),!'&#(%&(@A9BBC9(DE9FGC9(DG9HHC9(ID9BE(C(&(DH9@@C9('&#-

1& *$J)2&"*&(1)')(!(*!*),(%&(#!,!#(,)*&'$*$ !#(&51!#*!#-(L2(!3*')#(1),)J')#( /&6)2()()*$"6$'(B@9HIC9(

DE9FGC9(@E9DBC9(K@9DAC(&(D@9AGC(M3)"%!( !21)')%!#( !2(!(*!*),(%&(N'&)(%)#(),%&$)#-(O3)*'!(),%&$)#(

com áreas degradadas devem receber maior prioridade para ações de conservação da paisagem.
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INTRODUCTION

['01$1,?-'1'(2!0$F'9$?-,'(,-$2GB'"($!0$K!!1$
9,"D-2(N)$-D-'.$.2P,.2F!!1$'01$,0P2-!0G,0('.$-,?D.'7
(!-N$"'B'+2.2(N$'9$0!(,1$20$G'0N$1,P,.!B20?$"!D0(-N$
.2Q,$ U012'#$ U(9$ 2GB'"($ !0$ 9!2.$ "!G,9$ 9!$ "-,,B20?.N$
(F'($.'01$D9,-9$F'-1.N$"!0(,GB.'(,$202(2'(20?$'G,.2!7
-'(2P,$ !-$ "!D0(,-$ +'.'0",$G,'9D-,9$ `EaXUbHL$,($
'.#$3<<8c#$b!-,!P,-)$".2G'(2"$"F'0?,9$!0$9!2.$+-20?$
'+!D($"F'0?,9$20$-'(,$!K$,-!92!0)$-,92.2,0",)$9,092(2P2(N$
'01$9D9",B(2+2.2(N$(!$9(-,99$'01$B!(,0(2'.$-,P,-92+2.2(N$
!K$ 1'G'?,#$]!1'Nd9$ -'B21$ B!BD.'(2!0$ ?-!e(F$ '01$
?.!+'.2;'(2!0$'-,$-,9B!092+.,$K!-$(F29$92(D'(2!0#$M.!7
+'.2;20?$,"!0!GN$?2P,$-29,9$0,e$G!-,$"F'..,0?,9$(!$
(F,$9D9('20'+.,$D9,$!K$.'01$+N$.'01$D9,$"F'0?,)$G!-,$
,fB,"('(2!09$ K-!G$K-'?2.,$ .'019"'B,$'01$G'-Q,(9$'($
.!"'.$0'(2!0'.$'01$20(,-0'(2!0'.$.,P,.9#$

 !$'($(F,$,1?,$!K$b'.(FD92'0$B-,"2B2",$-,?'-7
120?$'1P,-9,$G'0$.'01$-'(2!)$2($29$(-D,$2K$'..$-,9!D-",9$
'-,$F'-0,99,1$(!$G202G2;,$9!2.$1,?-'1'(2!0)$9DKg"2,0($
K!!1$e2..$ K,,1$ (F,$B!BD.'(2!0#$ED($ P'0('?,$ 9.!?'07
7(F20Q$?.!+'..N$'01$'"($.!"'..N$F'0?9$2(9$9D"",99#$

U012'$ '.9!$ "!0K-!0(9$ 9D"F$ "-2(2"'.$ .'019"'B,$
,"!.!?N$ +,"'D9,$ !K$ 2(9$ ?-!e20?$ B!BD.'(2!0$ $ `=#=5$
+2..2!0$B,!B.,)=Rh$!K$e!-.1$B!BD.'(2!0c$$'01$1,?-'1,1$
.'01$!K$=<5#68$GF'$̀ 43#<R$h$!K$(F,$(!('.$?,!?-'BF2"'.$
'-,'$]MX$!K$(F,$"!D0(-Nc#$['01$1,?-'1'(2!0$B-!",99,9$
'-,$e'(,-$ ,-!92!0$ `3_#3=$GF'$!-$=<#3=h$!K$]MXc)$
,!.2'0$`=R#RRGF'$!-$5#46hc$'01$P,?,('.$`=R#_4GF'$
!-Y#_4hc)$K-!9($̀ 4#=hc)$9'.202(N$'01$'.Q'.202(N$̀ =#_hc)$
G'99$G!P,G,0($̀ =#45hc)$e'(,-$.!??20?$̀ <#4hc)$-!"QN$
:+'--,0$ `<#5hc$ '01$!(F,-9$ `<#<6hc$ '9$ ,9(2G'(,1$+N$
XV'2$$,($'.#$`3<<Yc#

U0$.'(,-2(2"$,0P2-!0G,0()$.'01$1,?-'1'(2!0$29$
'"D(,$+,"'D9,$!K$'+,--'0($e,'(F,-)$1-!D?F()$"-D9(20?)$
'"212(N)$e'(,-$,-!92!0)$G'99$e'9(20?)$e'(,-7.!??20?)$
&iJ$1,g"2,0"N)$.!e$e'(,-$F!.120?$"'B'"2(N$'01$e21,$
-'0?,$!K$.'01$D9,$"!0P,-92!0$#$$

 20",$(F,$(2G,$!K$ED"F'0'0$`=8<Rc)$(F,-,$'-,$
e!-.1e21,$9(D12,9$!0$.'.,(-2(,9$'9$0!(,1$20$(F,$K!..!7
e20?$e!-Q9$-,?'-120?$"!0",B(9$!0$(F,$!-2?20$!K$U012'0$
.'(,-2(,9$+N$a!N"F!e1FD-N$,($'.#$20$=Y_5$M,0,929$!K$
+'--,0$.'(,-2(,$+N$]F!G'9$20$=Y8=)$U-!0$"!09(2(D,0($
!K$ (F,$ .'(!9!.2"$ 9!2.$ 20$E-';2.$ +N$O!.Q!KK$ 20$ =Y83)$
M,!G!-BF!.!?2"'.$ '0'.N929$ !K$ .'(,-2(,9$ '01$ 2(9$ -!.,$
20$ B-!9B,"(20?$ +N$b"K'-.'0,$ 20$ =Y8_)$ j>,0D1'(2!0$

B-!",99,9$'01$.'01K!-G$"F'-'"(,-29(2"9$20$.'(,-2(2"$-,7
?2!0$!K$E2-+FDG$129(-2"($+N$kF'$20$3<<5$j['(,-2(,9$'01$
.'(,-2(!219$!K$a'F-$E,0?'.$+N$E29e'9$20$=Y8R)$jE'92"$
-,9,'-"F,9$ !0$ .'(,-2(,9$ 20$ (F,$ (-!B2"'.$ "!D0(-2,9$ +N$
E'0,-V,,$20$=YY8)$ja,1$'01$.'(,-2(,$9!2.$G'0'?,G,0($
+N$ ,F?'.$,($'.#$20$=YY8)$j]F,$,'-.N$F29(!-N$!K$(F,$D9,$
!K$(,-G$.'(,-2(,$+N$J-,9"!(($20$3<<_)$jU0P,9(2?'(2!09$!K$
.'(,-2(2"$9(!0,9$K!-$+D2.120?$BD-B!9,9$20$b'.'+'-$-,?2!0$
+N$ '0(F'0'G$,($'.#$`3<<8c)$j$L2?F$>,""'0$>D-2"-D9($
20$U012'$+N$\.2KK$'01$L,(D$20$3<<8#$a2..$'01$?D..N$,-!7
92!0$-29Q$!K$.'(,-2(2"$(,--'20$20$E2-+FDG$129(-2"()$S,9($
E,0?'.)$ U012'$+N$kF'$'01$i'B'($ 20$3<<Y$'01$!(F,-#$
E,921,$(F,9,)$G!-,$-,9,'-"F,9$!0$.'01$1,?-'1'(2!0$20$
-,.'(2!0$(!$?,!G!-BF2"$B-!",99,9)$"F'0?,$20$.'01$D9,9)$
,"!0!G2"$1,P,.!BG,0($'01$?.!+'.2;'(2!0$F'P,$+,,0$
"!01D"(,1$'9$1!0,$ 20?$'01$>D+,N$`3<<3c)$O'.,0(20$
`3<<5c)$$lF'0?$,($'.#$`3<<8c)$J'"'-1!$`=Y86c)$M-'D$,($
'.#`3<<8c)$'01$!(F,-9#

U0$K'"()$B!.2"2,9$,f29($(!$"!G+'($1,?-'1'(2!0$
B-!+.,G#$ED($(F,9,$F'P,$0!($+,,0$B-!B,-.N$,0K!-",1#$
HK(,0$1,P,.!BG,0($29$1!0,$'($(F,$"!9($!K$,0P2-!0G,0($
'01$2(9$^D'.2(N#$ !$GD.(2129"2B.20'-N$F!.29(2"$'BB-!'7
"F,9$K!-$G!02(!-20?$'01$"!G+'(20?$.'01$1,?-'1'(2!0$
B-!",99,9$'-,$1,92-'+.,$e2(F$(F-D9(9$(!e'-19$D01,-97
('0120?$!KZ$B-,"29,$0'(D-,$'01$2GB'"($!K$1,?-'1'(2!0$
B-!",99m$'"",B('+.,$'G!D0($!K$9!2.$.!99m$+,0,g($'01$
"!9($'0'.N929$!K$9!2.$"!09,-P'(2!0$G,'9D-,9m$'1P'0",$
Q0!e.,1?,$!0$G!-,$(,"F02"'.$!K$9!2.$,-!92!0$G'0'?,7
G,0(m$9!"2'.$'01$,"!0!G2"$12G,092!09$eF2"F$9,,G9$(!$
be most problematic in soil erosion management and 

B'-(2"2B'(2!0$'01$-,9B!09,9$!K$"!GGD02(2,9#
]F,$B-,9,0($9(D1N$F'9$(F,$K!..!e20?$'((,GB(9Z$

(F,$"F'-'"(,-2;'(2!0$!K$.'(,-2(2"$9!2.$B-!g.,$20$(,-G9$!K$
(F,2-$G!-BF!.!?N$'01$BFN92"!7"F,G2"'.$B-!B,-(2,9$'($
12KK,-,0($92(,9$!K$.'01$1,?-'1'(2!0m$'99,99G,0($!K$1,7
?-'1,1$.'01$"!P,-:D9,9$e2(F$(F,2-$,f(,0(9)$9,P,-2(N$e2(F$
B,1!7?,!G!-BF2"$"!09(-'20(9$20$.'(,-2(2"$,0P2-!0G,0($
'01$B-2!-2(N$+'9,1$'"(2!0$B.'0$'($P2..'?,$.,P,.#

DATABASE AND METHODOLOGY: 

J-,9,0($9(D1N$29$'"(D'..N$g,.1$e!-Q$20(,092P,$
20(,?-'(,1$ 9(D1N#$ n2P,$ 9'GB.,$ P2..'?,9$ F'P,$ +,,0$
"F!9,0$"!0921,-20?$,f(,0($!K$.'(,-2(2"$,fB!9D-,9$'01$
1,?-'1,1$.'01$"!P,-:D9,9$D01,-$P'-N20?$-,.2,K$1,K!-7
G'(2!0$'01$'P,-'?,$'00D'.$9!2.$.!99)$K!-,9($+.'0Q$'01$
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^D'--N20?$!K$.'(,-2(2"$e'9(,$!-$-!"Q#$]!B!9F,,(9$'01$$
B-,"292!0$!K$?,!"!1,1$Ua )$J_$'01$[U  $UUU$>,",G+,-$
3<<_$7R4b:5)R4b:=<$'01$R3J:=3$!0$9"'.,$!K$=Z5<)<<<$
'01$"'1'9(-'.$G'B9$!0$9"'.,$!K$=op$=_$G2.,9$'01$g,.1$
1'('$!0$,f(,0($'01$(NB,$!K$1,?-'1,1$.'01$D9,$'-,$D9,1$
K!-$B-,B'-20?$20P,0(!-2,9$'01$G'BB20?$1,?-'1,1$.'01$
D9,9$ D01,-$ 12KK,-,0($ B,1!$ ?,!G!-BF2"$ "F'-'"(,-297
(2"9#$ n2P,$ 9!2.$ B-!g.,9$ !K$ 1,?-'1,1$ 92(,9$ F'P,$+,,0$
9(D12,1$ 20$12KK,-,0($ 9'GB.,$P2..'?,9#$L!-2;!09$F'P,$
+,,0$ 12KK,-,0(2'(,1$ !0$ (F,$ +'929$ !K$ "!.!D-$ `G!29(c)$
(,f(D-,)$ 9(-D"(D-,$'01$ 2-!0$"!0"-,(2!0#$ !2.$ 9'GB.,9$
K-!G$12KK,-,0($F!-2;!09$!K$.'(,-2(2"$B-!g.,9$F'P,$+,,0$
"!..,"(,1$K!-$.'+!-'(!-N$'0'.N929$-,.'(20?$(!$$$B'-(2".,$
92;,)$BL)$!-?'02"$"'-+!0$'01$+'9,$9'(D-'(2!0#$*02P,-7
9'.$9!2.$ .!99$,^D'(2!0$`S29"FG,2-m$ G2(F$=YR8c$F'9$
+,,0$'BB.2,1$`Xpai[ \J$eF,-,$X7XP,-'?,$'00D'.$
9!2.$.!99)$a7a'20K'..$,-!92P2(N)$i7 !2.$,-!12+2.2(N)$[ 7

7 .!B,$'01$(!B!?-'BFN$'01$\J7qf29(20?$"-!BB20?$'01$
"!09,-P'(2!0$B-'"(2",9c$(!$1,-2P,$'00D'.$(!B$9!2.$.!99$
!0$(F,$+'929$!K$$n!D-02,-$201,f$`-'(2!$+,(e,,0$G,'0$
'00D'.$ -'20K'..$'01$F2?F,9($G,'0$G!0(F.N$ -'20K'..c)$
B'-(2".,$92;,$!K$.'(,-2(2"$9'GB.,9)$?D21,.20,$!K$",0(-'.$
9!2.$"!09,-P'(2!0$'01$(-'2020?$209(2(D(,$K!-$P'.D,$!K$\J$
K'"(!-)$>,F-'1D0$3<<=$(!B!9F,,(9)$"'1'9(-'.$G'B$)g,.1$
1'('$'01$!(F,-9#$ "'.20?$'01$e,2?F(20?$(!$1,(,-G20,$
1,?-'1'(2!0$9('(D9$!K$9'GB.,$P2..'?,9$F'P,$+,,0$1!0,$
'""!-120?$(!$(F,$-,.'(2P,$2GB!-('0",$!K$P'-2'+.,9#

Study-area:

]F,$ 9(D1N$ '-,'$ `34$ 4_d&736r$ 6d6<$ &o)$
8Rr35d4<oq78R$r$4Yd3_oqc$.2,9$+,(e,,0$(F,$e,9(,-0$
DB.'01$'01$(F,$,'9(,-0$'..DP2DG$B.'20$`n2?D-,$=c#$

n2?D-,$=Z$[!"'(2!0$!K$E2-+FDG$>29(-2"()$S,9($E,0?'.)$U012'



 !"#$%$&'(#)$*+,-./012')$'0!$34$0#$4)$5657558)$9,(:1,;#$3<==

568

>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

U($+,.!0?9$(!$(F,$a'F-$-,?2!0$'.9!$Q0!e0$'9$(F,$
 ,.K$!K$.'(,-2(2"$'..DP2DG#$n2P,$9'GB.,$b!D;'9$'-,$E'..'7
+FBD-$'01$ FN'G+'(2$20$E!.BD-7 -202Q,('0$\#$>#$E.!"Q)$
\F'eB'F'-2$kD0?.,$20$U..'G+';'-$\#$>#$E.!"Q)$E!1'QD-2$
20$>D+-'VBD-$\#$>#$E.!"Q$'01$J'"F'G2$20$b'F'GG'1$
E';'-$\#$>#$E.!"Q#$]F,$9(D1N$'-,'$F'P20?$92?02g"'0($
,f(,0($!K$.'(,-2(,9$"!0K-!0($.'01$1,?-'1'(2!0$B-!+.,G#

RESULT AND ANALYSIS:

Physical and chemical charateristics of degraded 

 !"#$%"%&'()% '*$)+ #(,

U($ 29$!+9,-P,1$ (F'($ (F,$ .'(,-2(2"$9!2.$B-!g.,9$'9$
1,P,.!B,1$D01,-$B-!.!0?$ .,'"F20?$ $ `n2?D-,9$3$'01$4c$
'-,$(NB2"'..N$9DKK,-20?$K-!G$"!09(-'20(9$!K$'"212(N)$B.,07
(N$!K$$9,9^D2!f21,9)$.!e$+'9,$9'(D-'(2!0)$1,g"2,0"N$!K$
!-?'02"$G'((,-9$'01$e'(,-$,-!92!0$ `n2?D-,9$3$'01$4c#$
J-!g.,9$F'P,$P'-N20?$-'0?,9$!K$+-!e0$"!.!D-9#$],f(D-,$
20$X$F!-2;!0$'01$(F,$DBB,-$E$F!-2;!0$29$"!'-9,$20$0'(D-,$
-'0?20?$+,(e,,0$.!'GN$9'01$(!$9'01N$.!'G$e2(F$"!0(,0(9$
!K$9'01$+,(e,,0$_=#=Yh$'01$85#Rh)$92.($.,99$(F'0$=<h$
'01$".'N$.,99$(F'0$=<#<h#$]F,$.!e,-$E$F!-2;!09$"!0929(9$
!K$B.,0(N$!K$2-!0$"!0"-,(2!0$`12'G,(,-$!K$=GG$7$=<GG$
B'-(2"D.'-.N$'($(F,$1,B(F$!K$6<"G$7$Y<"Gc$'01$".'N$$G!-,$

(F'0$4<h$2012"'(20?$2..DP2'(2!0$!K$".'N#$ (-D"(D-,$-'0?,9$
K-!G$M-'0D.'-$(!$'B,1'.$'($(F,$9D-K'",$'01$20$(F,$DBB,-$
E$F!-2;!09m$ 9(-D"(D-,.,99$ (!$ 9D+$'0?D.'-$ 20$E33($'01$
G'992P,$20$(F,$.!e,-$E$F!-2;!0#$\!0929(,0"N$29$K-2'+.,$
eF,0$2($ 29$G!29(#$ !2.9$-'0?,9$K-!G$'"212"$(!$9(-!0?.N$
'"212"$'9$,P21,0",1$+N$JL$P'.D,9$+,(e,,0$6#=3$7$5#3#$ED($
(F,$B-!g.,$'($J'"F'G2$1,B2"(9$^D2(,$12KK,-,0($BL$P'.D,9$
+,(e,,0$5#R$'01$R#_#$O,-N$.!e$G'?02(D1,$!K$,.,"(-2"'.$
"!01D"(2P2(N$GGF!9:"G$2012"'(,9$0!$B-!+.,G$!K$9'.202(N#$
E'9,$9'(D-'(2!0$29$G!9(.N$.,99$(F'0$6<#<h#$ED($2($29$G!-,$
(F'0$6<#<h$20$E'..'+FBD-$$G!D;'$B-!+'+.N$+,"'D9,$!K$
,f29(,0",$!K$$e,($.'01$'01$(F,$ !D(F$i!B'2$b'20$"'0'.#$
]F,N$'-,$1,g"2,0($ 20$!-?'02"$G'((,-9$ `<#<=h7<#4hc#$
\!GG!0$G!-BF!.!?2"'.$K!-G9$!K$.'(,-2(,9$'-,$0!1D.'-)$
B29!.2(2")$G'992P,$'01$"!0"-,(2!0'-N$'9$K!D01$20$9'GB.,$
B-!g.,9$20$9'GB.,$P2..'?,9#$J,++.,$'01$B29!.2(2"$?-'P,.$
'99!-(,1$.'N,-$-,9(20?$!0$G'992P,$29$129(20"(.N$K!D01$20$
e,..$G'(D-,1$?D..2,1$(,--'20$D01,-$E'..'+FBD-$-,9,-P,$
K!-,9(#$b'992P,$ .'(,-2(,9$e2(F$ (F20$B29!.2(,9$ K!-G20?$
9D-K'",$!K$ $?,0(.N$9.!B20?$ .'(,-2(2"$ .'019"'B,$'-,$e,..$
G'-Q,1$20$ FN'G+'(2$E!1'QD-2$'01$J'"F'G2$P2..'?,9#$
&!1D.'-$ .'(,-2(,9$'-,$P,-N$"!GG!0$ 20$ (F,$9(D1N$'-,'#$
L,0",$ .'(,-2(2"$ 9!2.9"'B,$ 29$ 20F,-,0(.N$ 9D9",B(2+.,$ (!$
1,?-'1'(2!0$'9$-,s,"(,1$20$(F,2-$BFN92"'.$'01$"F,G2"'.$
9('(D9$!K$$9'GB.,$.'(,-2(2"$B-!g.,9#

n2?D-,$3Z$JFN92"'.$'01$\F,G2"'.$J-!B,-(2,9$!K$>2KK,-,0($F!-2;!09$!K$9'GB.,.'(,-2(2"$B-!g.,9#
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

n2?D-,9$6)$5)$_)$R)$8)$Y)$==$'01$]'+.,$4$'01$6$
-,P,'.$(F,$K!..!e20?$B,1!7?,!G!-BF2"$"F'-'"(,-292"9$
!K$1,?-'1,1$.'(,-2(2"$.'019"'B,$20$(,-G9$!K$1,?-'1,1$
.'01$"!P,-$'01$D9,9Z$

 !E'..'+FBD-$G!D;'$`E!.BD-7 -202Q,('0$+.!7
"Qc)$_<#4=h$!D($!K$2(9$(!('.$.'(,-2(2"$,fB!9D-,$
`$_=#4<h$!-$4#58$iG3c$29$1,?-'1,1$'9$G'027
K,9(,1$20$$1,?-'1,1$$'?-2"D.(D-'.$.'01$̀ R#3_hc)$
F2?F.N$1,K!-G,1$ -2..$ ?D..N$ 201D",1$ K!-,9(,1$
+'1.'01$ `34#R6hc)$ 9"-D+.'01$ `3#RYhc)$ 1,7
?-'1,1$-,9,-P,$K!-,9($`5#4<hc)$-2..$'01$9F,,($
,-!92!0$201D",1$+'--,0$(,--'20$e2(F$.,99$-,.2,K$
1,K!-G2(N$`R#83hc$'01$+'1.'01$e2(F$$9,((.,7
G,0($`_#R<hc#

 ! FN'G+'(2$G!D;'$`E!.BD-7 -202Q,('0$\#$>#$
+.!"Qc$F'9$D01,-?!0,$$-,G'-Q'+.,$"!0P,-92!0$

!K$$2(9$e21,.N$1,K!-G,1$.'(,-2(2"$+'1.'01$20(!$
+D2.($ DB$ '-,'$ `<#3<$QG3$!-$ =R#85$h$!D($ $ !K$$
.'(,-2(,$$9!2.9"'B,c#R=#63h$!K$(F29$G!D;'$$29$
9(2..$ 9F!e20?$ 1,?-'120?$ .'019"'B,$ ,"!.!?N$
'9$,0F'0",1$+N$ 20F,-,0($B!!-$"F,G2"'.$'01$
BFN92"'.$9('(D9$!K$,-!12+.,$.'(,-2(,9$'01$D-+'0$
9B-'e.20?#$$

 $\F'eB'F'-2$kD0?.,$b!D;'$20$U..'G+';'-$\$
>$+.!"Q$F'9$K!-,9($1!G20'(,1$.'-?,9($$.'(,-27
(2"$,fB!9D-,$"!P,-20?$=6#R<$QG3$$!-$86#5R$h$
!D($!K$(F,$(!('.$P2..'?,$'-,'#R3#YY$h$!K$$ (F,$
.'(,-2(2"$,0".!9D-,$!-$_=#R4$h$!K$P2..'?,$'-,'$
'-,$1,?-'1,1#$S21,9B-,'1$-2..7$?D..2,1$(,--'20$
`_5#<4h$!K$ 2(9$ ,fB!9D-,c$ B-!P,9$ 2(9$ F2?F,-$
e'(,-$201D",1$,-!12+2.2(N$`n2?D-,$=<c#$$

n2?D-,$6Z$>,?-'1,1$['01$\!P,-:*9,9$U0.'(,-2(2"$q0P2-!0G,0($b!D;'Z$ FN'G+'(2)$\#>#E.!"QZ$E!.BD-7 -202Q,('0
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

n2?D-,$5Z$>,?-'1,1$['01$\!P,-:*9,9$b!D;'Z$E'..'PBD-$\#>#E.!"QZ$E!.BD-$%$ -202Q,('0

n2?D-,$_Z$>,?-'1,1$['01$\!P,-:*9,9$b!D;'Z$\F'B'F'-2$kD0?.,$\#>#E.!"QZ$U..'G+';'-
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

n2?D-,$RZ$>,?-'1,1$['01$\!P,-:*9,9#$b!D;'Z$+!1'QD-2$T$\#>#E.!"QZ$>D+-'VBD-

n2?D-,$8Z$>,?-'1,1$['01$\!P,-:*9,9#$b!D;'Z$B'"F'G2#$\#1#$E.!"QZ$G1$+';'-
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

n2?D-,$YZ$X-,'$`hc$!K$O'-2!D9$]NB,9$!K$>,?-'1,1$['019$20$['(,-2(2"

\!0g0,G,0($!K$ 'GB.,$b!D;'9
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n2?D-,$=<:  n-'?G,0(,1$a!"Q$J'-(2".,9$'01$ !2.9$9B-,'1,1$20$(F,$'?-2"D.(D-'.$n2,.1$20$b#$>#$E';'-#

n2?D-,$==Z$X-,'$`h$!D($P2..'?,$'-,'c$D01,-$P'-N20?$9,P,-2(N$!K$1,?-'1'(2!0$20$.'(,-2(2"$,0P2-!0G,0(#
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

E!1'QD-2$G!D;'$20$>D+-'VBD-$\#$>#$E.!"Q$
F'9$(F,$F2?F,9($B,-",0('?,$!K$1,?-'1,1$.'(,-2(2"$
.'019"'B,$ `8R#4=h$ !D($ .'(,-2(2"$ "!0g0,G,0($
!-$5_#R<h$!D($!K$P2..'?,c#$]F29$G!D;'$ -,'"F,9$
"-2(2"'.$9('(,$!K$+!(F$20F,-,0($'01$'0(F-!B!?,02"$
1,?-'1'(2!0#$ >,?-'1,1$ .'019"'B,$ "!0929(9$ !K$
'?-2"D.(D-'.$ .'01$ !K$ '+!D($ =4#<h)$ 9!"2'.$ K!-,9($
!K$ 5#38h)$ 9"-D+.'01$ !K$ 8#=4h)$ 1,?-'1,1$ !B,0$
B-!(,"(,1$K!-,9($e2(F$9'01N$B'("F$!K$R#R3h$'01$
e2(F$ .'(,-2(,$ 0!1D.,9$ '01$+!D.1,-$ ,f(-'"(2!0$!K$
8#=4h)$ 9'01N$ -2P,-$ +'0Q$ !K$ 8#54h)$ 9F,,(7-2..$

201D",1$ +'--,0$ (,--'20$ !K$ 44#44h$ '01$ +'--,0$
-!"QN$ (,--'20$ !K$ 4#35h#$X+!D($ R_#<3h$ !K$ (F,$
'-,'$!K$(F,$G!D;'$J'"F'G2$29$1,?-'1,1$20".D120?$
+!(F$.'(,-2(2"$,fB!9D-,9$'01$(F,2-$'1V'",0($-!"QN$
(,--'20#$U0$K'"($.'019"'B,$!K$(F29$P2..'?,$29$G!9(.N$
-!"QN$ 20$ 0'(D-,#$ =5#Y5h$ !K$ '?-2"D.(D-'.$ .'01)$
=3#R_h$ !K$ 9!"2'.$ K!-,9()$ =8#<8h$ !K$ 9"-D+.'01)$
6#34h$!K$-2..$'01$9F,,($ 201D",1$.'(,-2(2"$+'--,0$
.'01)$+'--,0$-!"QN$9(!0N$(,--'20$!K$3=#=8h$'01$
G2020?$ e'9(,$ !K$ =_#Y6h$ D01,-?!$ 1,?-'1'(2!0$
`]'+.,$=c#

]'+.,=Z$X-,'$`$20$iG3$'01$h$c  D01,-$>,?-'1,1$['01$"!P,-:$D9,$'($"'1'9(-'.$.,P,.
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

]F,$'+!P,$9('(29(2"9$!K$==$(NB,9$!K$1,?-'1,1$
.'01$D9,9:"!P,-9$!K$P'-N20?$,f(,0($'01$9,P,-2(N$2012"'7
(,$92?02g"'0($!""D--,0",$!K$20F,-,0($'01$'0(F-!B!?,02"$
9!2.$!-$.'01$1,?-'1'(2!0$20$.'(,-2(2"$,0P2-!0G,0($#]F,2-$
"F'-'"(,-29(2"9$ '-,$ '9$ K!..!e9Z$S'(,-$ ,-!92!0$ `-2..9)$
?D..2,9$'01$9F,,(c$29$(F,$G'V!-$?,!G!-BF2"$"!09(-'20($
20$(F,$.'(,-2(2"$,0".!9D-,$'9$B-!K!D01$20$'..$G!D;'9#$
S!-9($2GB'"($!K$?D..N20?$29$-,G'-Q'+.,$20$20(,09,.N$
1,K!-G,1$.'(,-2(2"$+'1.'01$20$Ballabhpur -,9,-P,$K!7
-,9($eF2"F$F'P,$F2?F,-$'00D'.$-'20K'..$`=535#3YGGc)$
9(-!0?$(!B$9!2.$.!99$`4<#R3$(:F'c)$G!1,-'(,.N$g0,$e,..$
1,P,.!B,1$-2..9$'01$?D..2,9$̀ $4#<8$:G3$c$'01$9,P,-,$̀ =#<5$
QG3$!-$=R#YR$h$!K$$G!D;'$c$7$P,-N$9,P,-,$`<#85$QG3$ 

!-$=6#55$h$!K$G!D;'c$1,?-'1'(2!0$9('(D9$#X9$'$-,9D.()$
B29!.2(,7B,++.,7?-'P,.$'99!-(,1$ .'(,-2(,$F!-2;!0$ $F'9$
+,,0$+'1.N$,fB!9,1$20$E'..'+FBD-#

H0$ (F,$ "!0(-'-N)$Chawpahari jungle belon7
?20?$(!$(F,$F2?F,-$-'20K'..$-,?2G,$̀ =5$3R#<$GGc$+,20?$
1!G20'(,1$+N$K!-,9($.'019"'B,$1!,9$0!($129B.'N$e,..$
1,P,.!B,1$?D..2,9$`K-,^D,0"N$!K$-2..9$%$?D..2,9$3#=3:
m3c$'01$-,.2,K$1,K!-G'(2!09$'01$+'1.'01$K!-G'(2!0$20$
9B2(,$!K$F'P20?$.'-?,9($.'(,-2(,$,fB!9D-,$'01$(F,$F2?F,-$
(!B$9!2.$.!99$`3R#=6$(:F'c#$=<#46$QG3!-$5Y#6Yh$!K$2(9$

P2..'?,$'-,'$29$9D+V,"(,1$(!$-2..7?D..N$,-!92!0#$Shyam-

bati .2,9$ ,0(2-,.N$ !0$ (F,$ +'1.N$ 1,K!-G,1$ +'1.'01#$
Bodakuri$G!D;'9$+,20?$1,P!21$!K$92?02g"'0($?D..2,9$
9(2..$F'P,$e21,9B-,'1$!K$$-2..$'01$$9F,,($,-!92!0$201D",1$
.'(,-2(2"$+'--,0$'01$9"-D+$$.'01$`=#55$QG3$!-$6<#8Yh$
!K$P2..'?,$)G,'0$'00D'.$9!2.$.!99Z$3Y#83$(:F')$1-'20'?,$
K-,^D,0"NZ3#<R:$G3$c$(F!D?F#$n2?D-,$=3#

]'+.,$3$9F!e9$(F,$X-,'$̀ iG3$%$hc$'KK,"(,1$+N$
P'-N20?$9,P,-2(N$!K$1,?-'1'(2!0$'01$B,1!7?,!G!-BF2"$
"!09(-'20(9$$20$(,-G9$!K$$'P,-'?,$'00D'.$$$(!B$9!2.$.!99$
`] [c)$-,.2,K$$1,K!-G'(2!09$`]>c$'01$(NB,$!K$$1,?-'7
120?$.'017D9,9$20$.'(,-2(2"$,0".!9D-,9$'($"'1'9(-'.$.,P,.$
20$(F,$9'GB.,$b'D;':O2..'?,9#

n2?D-,$=3Z$XP,-'?,$'00D'.$9!2.$.!99$`(:F'c)$>-'20'?,$K-,^D,0"N:G3$'01$1,092(N$G:G3 .

`20".D120?$-2..9$'01$?D..2,9$20$9,P,-,.N$1,?-'1,1$.'01c$
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>,?-'1'@A!$1'9$B'29'?,09$1,$9!.!9$.'(,-C(2"!9$,$D9!$1'$(,--'$0!$129(-2(!$1,$E2-+FDG)$E,0?'.'$H"21,0('.)$I012'
V. C. Jha, S. Kapat

]'+.,$3Z$ ,P,-2(N$!K$>,?-'1'(2!0$20$ 'GB.,$b!D;':O2..'?,9

a,",0(.N$(F,N$F'P,$+,,0$+-!D?F($D01,-$K!-,9($
.'01#$J'"F'G2$G!D;'$29$.,'9($'KK,"(,1$+N$$-2..7$?D..N7
79F,,($,-!92!0$'9$"F'-'"(,-2;,1$+N$-,.'(2P,.N$.,99$G,'0$
'00D'.$$-'20K'..$`=6<<#<GGc$.,'9($,f(,0($!K$.'(,-2(2"$
"!P,-'?,)$1!G20'0",$!K$-!"QN$(,--'20)$"!'-9,$1-'20'7
?,$K-,^D,0"N$`<#63:$G3c#$U($'""!D0(9$K!-$<#=R$QG3 or 

=<#=Rh$!K$2(9$(!('.$'-,'$'01$!0.N$"!0g0,1$(!$.'(,-2(2"$
+'--,0$ `]'+.,$4c#$X..$ 9'GB.,$P2..'?,9$'-,$9D+V,"($ (!$
P,?,('.$ 1,?-'1'(2!0$ (!$ 9!G,$ ,f(,0(#$  D"F$ B-!+.,G$
?-!e9$'"D(,$20$E!1'QD-2$`=#_3$QG3$$!-$63#R6$h$!-$!K$
P2..'?,c$'01$J'"F'G2$`<#_R$QG3$!-$6<#==hc$20$P2,e$

!K$$$K!-,9($+.'0Q$+N$.!"'.$B,!B.,$)$2..,?'.$,f(-'"(2!09$!K$
.'(,-2(,$e'9(,9$K-!G$-2..79F,,($201D",1$?,0(.N$9.!B20?$
.'(,-2(2"$$+'--,0$$'01$$,f29(,0",$!K$$9(!0N$'01$-!"QN$$
(,--'20$`J.'(,7Rc#$U($29$2GB!-('0($(!$9'N$(F'($(F,9,$(e!$
P2..'?,9$F!.1$9(2..$"!0921,-'+.,$,f(,0($!K$+'--,0$.'01$
20$ (F29$ ,-'$eF,0$ (F,-,$ 29$ "-2929$ K!-$ .'01$ '01$e'(,-#$
E!1'QD-2$ `5#3Rh$ !K$ P2..'?,c)$ J'"F'G2$ `==#YRhc$
'01$ FN'G+'(2$ `=R#85hc$G!D;'9$ D01,-?!$ 0!('+.,$
'0(F-!B!?,02"$ 1,?-'1'(2!0$ 1D,$ (!$ -'12"'.$ "F'0?,9$
20$.'01$D9,9$!0$.'(,-2(,$,fB!9D-,9#$L2?F.N$1,K!-G,1$
+'1.'01$ (!B!?-'BFN$ 20$ 9FN'G+'(2$G!D;'$ F'9$ +,,0$
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G!9(.N$"!0P,-(,1$20(!$-,921,0(2'.$'-,'$+N$!+.2(,-'(20?$
!.1$,BF,G,-'.$1-'20'?,$0,(e!-Q)$'1P,-9,.N$G!12KN20?$
1,?-'1,1$9!2.$B-!g.,$!K$B!!-$BFN92"'.$'01$"F,G2"'.$
9('(D9)$K-,9F$?-!e(F$!K$-'G2g,1$0,e$1-'20'?,$0,(e!-Q#

U0$ (F,$ 9(D1N$ '-,')$ .'(,-2(2"$ ,fB!9D-,9$ '(('20$
G!9(.N$D01,-?!0,$9,P,-,$'01$G!1,-'(,$1,?-'1'(2!0$
9('(D9$!(F,-e29,$'..$P2..'?,9$'-,$1!G20'(,1$+N$ .,'9($
1,?-'1'(2!0$9('(D9#$ ,P,-,$'01$P,-N$9,P,-,$1,?-'1,1$
.'019$ '-,$ B'-(2"D.'-.N$ -,.'(,1$ (!$ -2..7?D..N7,-!92!0$
201D",1$+'1.'01$20$-,9,-P,$K!-,9($!-$G!1,-'(,$-,.2,K$
1,K!-G2(N$20$B-!(,"(,1$K!-,9(m$+'--,0$.'(,-2(2"$!-$-!"QN$
(,--'20$e2(F$.,'9($'01$G!1,-'(,$1,K!-G2(N$'01$G2020?$
92(,9#$ ,P,-,$'01$P,-N$9,P,-,$1,?-'1'(2!0$B-,P'2.$20$

=#Y$iG3$!-$43#54$h$20$E'..'+FBD-$G!D;')$<#_3$iG3$ 

!-$ $ 55#45$ 20$ FN'G+'(2)$ =<#46$QG3$ $ 20$ 5Y#6Yh$ $ 20$
\F'eB'F'-2$VD0?.,)$=#R<$QG3$!-$66#86h$20$E!1'QD-2)$
<#_R$QG3$!-$6<#==h$`!D($!K$2(9$(!('.$P2..'?,$'-,'c$20$
J'"F'G2$P2..'?,#$X?-2"D.(D-'.$.'01$'01$9!"2'.$K!-,9($
"!0K-!0($e2(F$G!1,-'(,$ 1,?-'1'(2!0$ 9('(D9$ F'P20?$
G!1,-'(,$ !-$G!1,-'(,.N$ F2?F$ (,--'20$ 1,K!-G2(N$ '9$
0!(,1$20$9'GB.,$P2..'?,9#$

]'+.,$4Z$X-,'$`QG3$'01$h$!D($!K$P2..'?,$'-,'c$'KK,"(,1$+N$P'-2!D9$(NB,9$!K$1,?-'1'(2!0$'01$B,1!7$?,!G!-BF2"$"!09(-'20$+'9,1$J-2!-2(N$
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L,0",)$ 2($ 29$ ".,'-$ (F'($ '..$ P2..'?,9$e2(0,99$
BFN92"'.$'01$"F,G2"'.$B,1!7?,!G!-BF2"$1,(,-2!-'(2!0$
"D--,0(.N$'9$-,s,"(,1$20$9!2.$B-!g.,9$'01$.'01$"!P,-:
D9,$20$(F,2-$.'(,-2(2"$"!0g0,G,0(#

Pedo-geomorphic constraints based priority 

and Action Plan:

n2-9($B-2!-2(N$`P,-N$F2?Fc$F'9$+,,0$$?2P,0$(!$
E!1'QD-2$'01$J'"F'G2$P2..'?,9$$'9$(F,N$F'P,$F2?F,-$
20F,-,0($'01$'0(F-!B!?,02"$$9,P,-2(N$)$G!-,$(NB,9$'01$
.'-?,-$,f(,0($!K$$1,?-'1,1$.'01$D9,9$20$.'(,-2(2"$,fB!7
9D-,9$'01$(F,2-$P2"202(N#$ ,"!01$B-2!-2(N$̀ F2?Fc$29$?2P,0$

(!$E'..'+FBD-$'01$ FN'G+'(2$G!D;'9$209B2(,$!K$(NB2"'.$
.'(,-2(2"$+'1.'01$e2(F$$$F2?F,9($G'?02(D1,$!K$'00D'.$
(!B$9!2.$.!99)$BFN92"'.$'01$"F,G2"'.$1,(,-2!-'(2!0$1D,$
(!$20(,09,$?D..20?$'01$20(,09,.N$,-!12+.,$.,'"F,1$.'(,7
-2(2"$9!2.$B-!g.,#$U0$(F,9,$(e!$G!D;'9)$(NB,9$'01$!P,-$
'..$,f(,0($!K$1,?-'1,1$.'019$'-,$-,.'(2P,.N$9G'..$'01$
G!9(.N$-,".'2G,1$+N$E'..'+FBD-$9'0"(D'-N$7$-,9,-P,$
K!-,9($'01$9,((.,G,0(#$ED($(F,-,$29$9(2..$B,-929(,0",$!K$$
F2?F,-$,-!12+2.(N$'9$,P21,0",1$+N$(F,$$F2?F,-$(!B9!2.$
.!99)$-'G2g,1$-2..9$'01$?D..2,9$'01$$K!-,9($+.'0Q:K!-,9($
(-,,$K,..20?$̀ ?!P,-0G,0($B!.2"Nc$̀ ]'+.,$4c#$\F'eB'F'-2$
kD0?.,$G!D;'$?,(9$(F2-1$B-2!-2(N$`b!1,-'(,c$(F!D?F$
2($F'9$.'-?,9($.'(,-2(2"$,fB!9D-,9$'01$e21,9B-,'1$'-,'$
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'KK,"(,1$+N$9,P,-,$e'(,-$,-!92!0#$ED($2($29$"F'-'"(,7
-2;,1$+N$$$G!1,-'(,$!-$.,'9($-2..7?D..N$20K,9(,1$-,.2,K$
1,K!-G2(N$'01$.!e$B,-",0('?,$!K$P,?,('.$'01$'0(F-!7
pogenic degradation.

CONCLUSION

 !$ (F,$ '+!P,$ '0'.N929$G'Q,9$ 2($ ".,'-$ (F'($
1,?-'1'(2!0$ !K$ ,f29(20?$ .'(,-2(2"$ 9!2.9"'B,$ "'0$ +,$
"!0921,-,1$'9$2--,929(2+.,#$X..$P2..'?,9$F'P,$92?02g"'0($
,f(,0($ !K$ 1,?-'1,1$ .'(,-2(,9$ !(F,-e29,$ P2..'?,9$ '-,$
1!G20'(,1$+N$.,'9($9,P,-2(N$!K$1,?-'1'(2!0#$U0F,-,0(.N$
B!!-$BFN92"'.$'01$"F,G2"'.$9('(D9$!K$,f29(20?$.'(,-2(2"$
9!2.$B-!g.,$'01$ -'12"'.$"!0P,-92!0$!K$ .'01$D9,9$'-,$
(F,$ Q,N$ K'"(!-9$ !K$ 9D"F$ 1,?-'1'(2!0#$ U0F,-,0($ '01$
'0(F-!B!?,02"$ B,1!7?,!G!-BF2"$ "!09(-'20(9$ -,.'(,1$
(!$'"212(Nm$e'(,-$,-!92!0)$9'01$9B.'N)$+'--,00,99)$-,7
G!P'.$!K$$(!B$9!2.$F!-2;!0$20$E!1'QD-2$'01$J'"F'G2$
P2..'?,9m$ -,G'-Q'+.,$G!12g"'(2!0$ !K$ +'1.'01$ 9!2.$
B-!g.,$20$ F'N'G+'(2$G!D;'$F201,-$2(9$,0P2-!0G,07
('.$-,"!P,-N#$['(,-2(2"$,fB!9D-,9$20$(F,9,$G!D;'9$'-,$
9DKK,-20?$K-!G$G!1,-'(,$(!$P,-N$9,P,-,$1,?-'1'(2!0#$
U0$K'"()$̂ D2(,$'$0DG+,-$!K$"!09,-P'(2!0$B-'"(2",9$F'P,$
+,,0$D01,-('Q,0$+N$(F,$?!P,-0G,0($'01$.!"'.$B,!B.,#$
ED($(F,-,$29$'$9D+9('0(2'.$?'B#$]F,$F2?F,-$B-2!-2(2;'(2!0$
K!-$B,1!7?,!G!-BF2"$"!09,-P'(2!0$'"(2!09$F'9$?2P,0$
(!$K!D-$P2..'?,9$(!$G'Q,$K-2,01.N$.'(,-2(2"$.'019"'B,$20$
'""!-1'0",$e2(F$"!9($,KK,"(2P,$92(,$9D2('+2.2(N#

X""!-120?$ (!$ (F29$ '99,99G,0($ '($ "'1'9(-'.$
.,P,.$ (F,$ K!..!e20?$action plans$ K!-$ "!09,-P'(2!0$
!K$ .'(,-2(2"$,0P2-!0G,0($'01$ 2(9$ 9D--!D0120?$"'0$+,$
9D??,9(,1Z$]F-,,$G'V!-$'BB-!'"F,9$ .2Q,$P,?,('(2P,)$
,0?20,,-20?$'01$'$"!G+20'(2!0$!K$+!(F$G'N$+,$,G7
B.!N,1$20$P2..'?,9$!K$=st$'01$3nd$B-2!-2(N$(!$"!0(-!.$e'(,-$
,-!92!0$(!$"!09!.21'(,$D09('+.,$9.!B,$'01$(!$9('+2.2;,$
?D..N$F,'19$'01$+,1#$ ('+2.2;'(2!0$!K$?D..2,9$"'0$+,$
1!0,$+N$G!-,$(-'12(2!0'.$'$K!-,9('(2!0)$-,K!-,9('(2!0)$
B.'0('(2!0$ K!-,9()$ ?-'99$ -2B$ -'B$ 20(,-$ B.'0(,1$e2(F$
"D((20?$j,'-(F$B.D?)$+-D9F$g..9$'01$"F,"Q$1'G$eF2"F$
'"($'9$9,((.20?$B!019$eF,-,$,-!1,1$9!2.$B'-(2".,9$'-,$
1,B!92(,1$'01$D.(2G'(,.N$,0F'0",$KD-(F,-$?-!e(F$!K$$
0'(D-'.$ '01$B.'0(,1$ P,?,('(2!0#$b!-,$ ,KK!-($ 9F!D.1$
+,$?2P,0$(!$"-,'(,$9!"2'.)$'?-!$K!-,9(-N)$-,K!-,9('(2!0)$
B.'0('(2!0$ K!-,9($ (!$ -,1D",$ ,f(,0($ !K$ +'--,00,99$ 20$
P2..'?,9$!K$=st$B-2!-2(N#$UGG,12'(,$B.'0('(2!0$20$K!-,9($
+.'0Q$'01$!0$+'--,0$ .'(,-2(2"$ .'019$ `'KK,"(,1$+N$ -2..$

'01$9F,,($,-!92!0c$eF2"F$'-,$-,",0(.N$+-!D?F($D01,-$
K!-,9($ .'01#$ED($ K!-,9($ ?,0,-'(2!0$ 29$ 0!($ N,($ 9('-(,1$
'9$0!(,1$20$P2..'?,9$!K$=st$B-2!-2(N#$ 2.P2$B'9(D-,$G'N$
+,$9D2('+.,$ K!-$ (F29$ (NB,$!K$ (,--'20#$ U0$P2..'?,$!K$4rd 

B-2!-2(N$.2Q,$\F'eB'F'-2$VD0?.,)$K!-,9($B.'0('(2!0$29$
0,,1,1$9B,"2'..N$20$9'01N$B'("F,9$'01$'.9!$20$K!-,9($
+.'0Q#$U0$1,?-'1,1$K-'?G,0(,1$-'207K,1$'-'+.,$.'01$20$
(F,$.'(,-2(2"$(,--2(!-N)$iF'-2K$-2",$:a'+2$P,?,('+.,$:!2.$
9,,19$"'0$+,$"D.(2P'(,1$e2(F$(F,$F,.B$!K$$ 20(,?-'(,1$
0D(-2,0($G'0'?,G,0()$.2G,)$"!09(-D"(20?$1D?$e,..$'01$
tree plantation around plots.
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