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EWRE T, BAOETEROH IMEEA L, LHIZ SF A& > LHIZ 85—
Vv, T7=% 2, FE, LNV 777, Ivrv—CEHE*HELTVE, H
TERET AR, HOMER, PREOFHE., HITOLBER» 5K - T
Wi, ILEOREHELTE, T availilk, e Y Ik, SI—-VEE, &
Y= v FOMREEROIERT L FoB AR L VBRI TS, Pk
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12900~1,200m RO T — Y IURA» S D dLBIiZiE=F DN, F o FN)o
Wb TWwWa,

o
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FEORELZZERHICR LTV A-VERETHY, DETHELTFOLD & 5,

12~3 A WL LA
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6~9 A Ty A= (i)
9~12 A KAMHEEET Y A—

1> FEORBIZERARI L VBRSO SR, SEETEI LROL IR S,

800~1,000mm VKT AMS ., ML LOLGT SRR, LB FR
5 v T

1,000~2,000mm HE R, hEe s FR 5y T8
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HERI 1R ANODOHBEIMTE, BROLECLVEEROEK FHLE

) WEREDHEENFILNGY .
1990 £ F TOALHMFEI 2.1%TH 1,
ATWVAD,

B

T, INLECOERIBHA ZRE. T,
BEFPLADVHEBELHIEBER LTV

HOVHE RPN T b, 2B,
PO H SO ANTOEF LA E 4

AL, 3561

1980 £ 5

E D&l

£1—-1 AFEODAOHOHR

4 1950751 | 1960,761 | 1970771 | 198081 1991 1993

A (BAN) 361.1 442.4 551.3 690.1 844.0 903.2
Ut 32.45 41.89 46.40 54.1 57.7 -
b S e e e e B e R
8 31.66 40.55 44.70 54.7 58.7 -
i i e 16.6 24.1 29.5 36.2 52.1 -

KR &
A FEIZBITARKEEIRODEBYTH S,
1) BEEHE (Fovq VURio%ER)
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3) AF L FIWg ¥k
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5) Trda - FIYa VI
6) FIWg FiE
7 ErIuAg FiE
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SR §
A FEBTLFEHRNALOEELTRY,
1971 4 1985
1) brX—#% 82.93% 82.64%
2) 1 RATALE 10.84 11.35
3) FUYAMK 2.59 2.43
) - 1.95 1.96
5 1L # 0.73 0.71
6) Yx 1T 0.49 0.48
7 Fofl 0.41 0.42
# T
A FEIZBWTH, HIHH~ADATDDESIEIEATED, FHIZAL 100 5 A
DEODBEKRKEEHEF~NOANDERETIEZLY, A FEOBADIZED 281 ALDE
A, 2F DHEWAEEIT 1901 F12 10.85% TdH - 7245, 1951 12 17.3% & 2 1,
BHETIIHN2%FTTEAL TS, 1991 ED vy AFATIE, A 100 J7 AL
Loz 238MMiby. SHOBWMMENICHE, ZOLELETOREZ [#]1 -
2] WZRT,
CHOE)REBETIE AR, BRI, BRAX. o/t{L%o0
HHMEEEZ TV,
*X1-2 EFEHHOANDRK
B (km?) A (A EpmmE () | EX
W s (AN ha)
1981 1971 1981 1991 1961~71 | 1971~81 1981
BNH Yy 852.2 7,240 9,143 10,916 2.2 2.2 108
FKo~Aq 437.7 5,971 8,243 9,910 3.7 3.3 188
Vab s 540.8 3,647 5,729 8,375 4.5 4.6 106
< NI A 571.9 3,170 4,289 5,361 5.0 3.1 75
N H T — )L 365.7 1,664 2,922 4,087 3.4 5.8 80
TIIYIN— R 98.5 1,752 | 2,548 | 3,298 3.8 3.8 259
NA TGN F (N.A)| 1,796 | 2,546 | 4,280 3.7 3.6 -
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GDP

1 A¥7:h GDP
FEH PR E
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EEMFHE
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EEMFE
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MIZKRMEAPHEAT 5o
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ﬁ%@%ﬁ%&%%% b, KEIZ2#HO &3 500 & oME®HIL, FEE O
REFBFIIBEN L 72, BATE., ASEANET UV T7HRICONE 2BV, &
P77 OmBEEEEOBMRIE, k., LELITEBZIEZ T, fi7rYa

—VEBHEZSHBICE S CERAREAML., ThLEEE OBRLET KN,

$E#%@ﬁ DaeROLWZE, HIREOEE, BEAFHEAMNA,. £ 3 HO

CHEMSEIMECHR S 2w EEMET BT LIHSFOMP, @ 5
BRI D & 7/1J—)Va“ffﬁtiwfﬁ@3:%# BEE & BRI % HE
L7,

L2 L6, 199845 A 11 H., 13 HICRMEMBS N /-EERIZ, ThoeT
WCKEREBZ5 27, RPERKEIRZZRLEFRBCEHEEE SN EL
DALY, EELRE, G8, P5 THFEFRFENFRRSN, EBEHELLKE LR
FEEDENEN /o 4 ¥ FPAXRBEBEHEZOR TN LEELRELLSH
oo FOHBA Y FIZ. KB, 79 VAL MEERETAILRE, HAR SO EE
EenBERIEFELICEBNLZLELRE TV,
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A FEIBGEEEVEE, ADJEL 7T TORETH A, 1980 FLIcBITL 1 F
EOEABEREIIHRE 1107, £/, BEAERIIE 40, REEAEHAIISE 17T
CHREROEFEE VWL, £/, RARBRIZLEITIAL TV,

LoaL, BROEEERALAEFRLTENTHLEWEEZ LV, THIIREFHBE I L
TANANST XL ENKELERTH 5,

A Y FIEMIBRBICHZDVIBYELRCEEMREZA L TELN, BY HOREIC
SON——BEPEA L L, SHICERESZFER CEMME S EE, 7k
FRAODHBEEHBHELPOSONEEENTBRAT L2 EHERIELR D, 1991 £1213FEY
EHNEREBICRo 7, ThEeRBE LT, FBMICERRE LIS BE (271 R)
L) BFEERBESRIRE iz,

WER, O/ ABBOR WE -0 ) T, V-0 R —-BEMAHH~OBIT. 8
TEHOBEBIL) . OMBARFOHEE S (BHMEHEOHIRE) . Q% - 85 ITH
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BE) . D3R ERLICERBENICHEES L,
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o7,

I-1-5 &FEHAH
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RFANEFELT Z2oTwoide, BE [ZTMEEHMERCRENE] LU (R
ATHENKET D 7 M 2o 7ul s FHREMBHEZERL TV 5,



1996 FE O ENE B &L, AR 5% 1,327 18 4,600 5. EEESHHE 40 15
7,300 HH & %> Twhb, F72, 1997 FEIXHAB 1,327 18 2,500 510 M it 5 5
g (8 4~ FHEE 1999 46 1 HAEA » FHARE KM



I. 77 7/HR% - RARESHERE



° v
ovaVF—Hw.’

Sy vAh— s
P

oo

» , .
T AY PNV N
7 e

~

N8 AN
"/')J'\t,ﬁ’ﬁl\*f;‘v
\ ® b

. s 7
‘._/(.-‘—“d/ ” e ) "/.11,7‘:/
j ~. \ (:
‘\‘ 7 - -\
}A/-J- TIFLHN “‘ ’

AR

JASSEA RS S LY

° [ ] ".’L*\

)

Ied7-NV 7
( /

‘-;) /'\’l nNOYT s

Ya F7—W
[ )

-~ [ [ ] \J\k N
OIFAT N L pvazEk A
771 .

o H¥—v¥-

@ E— )V

s\ Yt

SN
Lt

o 7YYV~

10-F 4 P

0 TUIVHI-F

(GE @B A FEFFOTRIZLICLD)

* i fit

o
,—;"‘" YINTA ‘
~\ ,”_4/
53

.JI— P

{
A
Y{ H

3287 FSiFa (AXDFH IR T, HVEEEEC, I — 0 v /SO mAHZH Y,

* A
1 FOEAIE, 1991 1FEAMET M 4,630 FAE L »TWwh,




MAP OF

KERALA

Sgalo Y Cin. = 6 Km,

KARNATAKA
COORG

Yoatansanen

9
aﬁ WAL P adianfhs

Vsl v PR

MYSORE

MBATORE

TAMILNADU

Udumnlpel

/

MADURA)

LATERT)

ALRFPULHA §
(Aniruapisfia - AMANAO]

~.
ALAFPEU

it : PATI AN ANTHESA
B W i
Al

Fdr s
REFERENOE

STAYE BOUNDARY

L T S —

DISTRICT ROUNDARY : - W » G A I TIRUNELVELI
TALUK BOUNDARY ook : .
IMPORTANT ROADY : | po L b et
RAILWAY —_— : s Curbai ; - Y vl

L Ty 1
LAKES & RIVURS Ki SRR
DISTRK:Y HEADOUARTHRS @ & Tl”“ L&f“ \l\f\[’ﬁ ‘-‘\p N

B i

TALUK EADOUARTERS X
: 1muum\umnuiﬁl K ~
IMPORTANT PLACES | : i Ay ”wu..u.-

Ravadam\', \_! KANNIYAKUMARI

L3, .*\_ T Kanmiyshwmar

f WA er the name OF Tk TFesmipiiils difle foein
U gt T § WK ARUR g 4 sty e

GOVERRHERT PRESS, HANNANTHALA.




0. 79 9MEB¥ - BHNESHAHE
(7 9M -4 FoXhEN - BERAHEE % %E])
-1 4% &

REZIA L FEARBOROEE L L2 ¥ — T, GNP O 40%. #@AILIDOK 70% % &
HTWVD, 935 BAA (1995 EHTE) DALID) B, T4% T EHICEELTV 2, &
BHRERITI235% % O Twab,

WMEA0E, REGEELRELZRAL. BMT2A0CH LLEZREYRREL T
72, RYWOEFEIL 1950~51FED 51 FHT b o256, 1990~91 4F121 176.22 G F
CIZHELL, L2 LAR2S, AOOBIMIZHE LT, 1997 48 £ U° 2007 41213 210
BAM BIXUY28 B85 b OBYOEENFMHFEN TV S,

1Y FEIZBWT, EMIIBEELEEICH L EELEIANL RS- LTEL, AV FEIZS
T AHEMTFYREFEIR 1,1949mm TH 5, MUk, EMERIIEAE A INTE L,
1990~91 F DK IZ1L 8,080 F ha DH#EMM T & > 72 (PRAFTBARE. 1995 4
B o

Y7 IMEA Y FERKBEORBERICHNBEL, IEF—Y., BiZ79 7., gy 3
WFr—FM, k@ r+y I MIcEL WS,

77 MO HEFE L 38,864km2, #EEMDEE L 590km THg!X 30~130km Td %,

FIIMNOBEFIZ, REICKEL, 5 ALD 37.79%. FHD 1 AN 0h) oA
Rs. 9066, 1~ FEEKD 1 AL DALV IEIEVEEZRLTWVWS,

REOEMAFEIZ, 1991~92 4 Tid 36.43% . 1996~97 FETl3 31.36% & FRELTw
5o

TN, A -V R KBEET S 44 OIS0, W20 0FEBREEIL
70,328 B/ m3 L EEINTW A,

FIIMIE, BEECA -V ELRECA -V ILLABRHFOREY I I TV, B
TUYARA-CIE. B AKDHENIE 6 AEONS 9 FFTIIRSE, EEECZ—-21E, 10
ARowmicmE D, 11 BETHi, FHEMBEEIE. 3,107mm, K3 5,883mm
(Ernakulam District) . &4 1d 651mm (Idukki District) 2SS XN T3,

TI7IIMIIROODEEERAIHIHENS,
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#0101 -1 AGRO - CLIMATIC ZONES

Zones

Specialities / Sub Zones

Districts

Northern Zone

Central Zone

South Zone

High Attitude Zones

Special Zone of
Problem area

Narrow Strip with an area of 10.57
lakh ha. Divided into Low Land, Mid
Land, High Land and High ranges.

Occupies 7.434 lakh ha. Immense
potantialities for horticultural Crops.
The tract is also ideal for rice based
farming system.

Area of the tract is 7.22 lakh ha. Rice is
the major crop with wet land.
Topographical features and climatic
conditions are common for all the
situations.

Total area is 9.17 lakh ha. with
different geographical regions. The
elevation in Idukki District ranges
more than 2,000m above MSL.

Lies on the coastal line of the State
Covering an area of 4.3 lakh ha. Seven
rivers flow through the Zone. Divided
into 4 geographical tracts, such as
Onattukara, Kuttanad, Pokkali and
Kole lands. There is no forest areas
and net area sown is above 3 lakh ha.

it
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Kasaragod, Kannur,
Kozhikode,
Malappuram

Palakkad, Trissur and
Ernakulam

Thiruvananthapuram
Kollam, pathanamthitta
and Kottayam

Waynad, Idukki,
Certain areas of

Palakkad,
Pathanamthitta, Kollam
Thiruvananthapuram

From Kollam to
Malappuram District

1 Lakh ha=100,000 ha



I-2 REREOBIR L MEN

o-2-1 #% =

77 7ML, 14 @ District, 61 @ Taluks, 1,452 ® Village 5% 0., 77 9 Mix%
MeMEBLUORELARBRLALTVL, RVEFOEVWILE LS, B1H $ T 2,694m

DEBEN DD, BEPLTEHTLERDEBNTH D,

#1010 -2 PHYSICAL FEATURES

Regions

Specialities

Crops grown

High Ranges

High land

Mid land

Low Land

Mountainous land with elevation ranging
from 750 - 2,500m as above MSL along with
high ranges. Most area is reserve forests.
(1.94 lakh ha.)

Elevation ranging from 75 — 750m above
MSL, (16.71 lakh ha.), located of the foot
with of Western Ghats. Contains high
content of organic matter.

Ranges from 7.5 — 75.0m above MSL
Covering 16.23 lakh ha. Unulalating
terrain with rivers, small hills and valleys.
Annual and perennial Crops.

Strips of land running along the coast
bordering the Arabian Sea with a coat line
of 590km. with an elevation less them 7.5m
above sea level. Characterized by back
waters. Land is subjected to salinity
intrusion.
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Tea, Coffee, Rubber

Cardamom

Tea, Coffee, Rubber
Pepper, Cardamom

Rice, Coconut,
Tapioca, Banana,
Sugercane, Pepper,
Ginger, Arecanut,
Cashew and Rubber

Rice, Coconut



77 7 MO ERI 3,067 T ha THAEIHE L 2,264 T ha INHEHED 58.29%) 1%
fTERIE 135% 121 > Tw b,

0-2-2 BE¥EAE

REFEDVPELLIBYWTH L. BE (W) BLXUOANXA RV FA-EELEWTH
5o FOM, RE, caFy, BE, TA, a—b—, B, AVFELLEEISNT
w5,

R, COMDORS EEREWTH L. B, KIIIE @ 431,000ha, 871,000 b >~
BEEINTWD, 2001 FICLEL KT 4,731,000 F T, BEELHBICIIRE A ER
Wb, KEEDOE 8RS rEFEOHL LTI/ V- TFRENEZLALTWVE, §l2
. SV I A AR, BB R ERR, RS, BRLSo kFEE
XKThd, 3612, EBRIILELERARETBERIITLIZILOZEZONT VS,

BE (WL HH) 12, 20,200ha OHHIZ 14,000 F CDOEER LTWDE, 2001 Fi2i
730,000 F Y #LBEE L TWAh,

3aF VT ITNEBYTHRIVEERZEY TH L, ¥ 5D 500 FAD AL
COFEMIKFLTCWE, 3aFVE, YS9REBIVEROLELVDATWVS,

J a5V MiE. 914,000ha A 5 1,005,000ha 2L 7,

0-2-3 ## - Pk
717 =47 (Kallada) I HEIZ 7 79 MICBI 2 BRKOERHETH 5,

ZOFRHE O EEEEW L Kollam Dist @ /35 /%)L (Parappar) S TH 5 — ¥l % &
D723 7)== NS LATHE, YLD KEIL 487 AF m3 THMEKEH 380
HHAm3THh5b,

Z o, #EEE X Kuttiadi. Meenkara %2 EHH 2, ZDH b, HEIGHHMLO
{3 Thrissur #X ® Kole Development Project T& %, = O F#ix 11,000ha O K HIZ
MY HLEMEBETH S,

77 IMIEBE, BRILLZEPOHRELEL VD, BROBALEE, T2 A
VOFHICEL, FPLREILZEELSITVE, 20k, NBFREDOKEL
MU, RUFMOBERBRZHIEZLL 72,
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FIIMEBVT, REYONBRBIEELEZFNEHELI TV D, fiHIcon Tk
HlEINTVRWY, F¥ITSMOBEIZL > THBILEN-FHBEILETHL, Bk
WOHBALMTIEELOMBIEELTwDE, T2, ¥II9MIcBVWTId, 2%
WHREEPERSIN TS, ZOFTEOHMIZEHI L BHEICKEL 3 rHioR
EYMOHLFEVNE RV THZETH D,

0-2-5 WL LFER

MEDFTHTIE, ¥ I 7RERY (KAU) EREBIUVZFOBEOGFHORE 2 4HY
LTWw2, 5 2O RMIIELOREMNEH & EHEL T, WIBOMEORED 120
KL TV D, $TIXS3DRDBEIF/-EON, Z20ftt, HREOFE, i
B, A4 A, EalEm»fED BE T3,

KAU IR XEBROBHBE I T 2Bk Twa, Y55 NBELEIT, Hro
RERBOTOT I LORE., M. EREBZT2->Tw5, BBHEHRE (FIB) ik
1969 EIZFR L EN, Y I I MO ERBIUVUHEDIFEHRE*BARIZMO T A ETH v E
MWL TwWwab,

BROIBIZHLTIE, 5 20 MBERIE L% — (RATTCs) R v h, BER®
ZOBBEBIIHL, NEEZIT R ->TW B,
0-2-6 HRKiCBIAEES

YO IOMBEERRZ., FroIMBEOMBEABLPNFRD 7O 7S AIDODVWTRD LD

(1) REBORREIDRBEORBLPRAL T vy,

1A% +#HmME 0.13ha
1A%7cY) HHEMHE 0.10ha

lha L TFTOREERIE, €4 FTIE 1487% 23 L. 95 ML 48.81% 12 b &
/\J-’C‘\l/\z)o

(2) ARYEBEROBI BLTLRREICLIIXRBLIBORIPE L v,
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(3) RMERAL., FHBTRZERRLEET L 720 OB 215 D5 E 1 2% M4 58
BrpilhanTwnizn,

4 FHBLURBFICHTHERPHEML T2,

(B) F—=IRN—ZADRR

6) RUEMMEOEHB LI TAHES 5 TRV,
() TZEPBENLANVIZH 5,

8) RROHFERNFETL VL,

9) BERBIUVEHIFAREL TV,

Sk 7075 24

BRORFERAB N TIREE -E0THIORAKONEL2DHITEILTHL, B
DEHMIINEBIUVBEABRONAONR - A5 BALT 22 L TEDDIITEH O
Ry, AEROMEEBROBHRTH DL, L LTWEY, ERTHELE
B RIITSTHLEIEEbRZ W,

-3 FHEOBE

I-3-1 IO

WIHOBIR I ZOWTIZ, I-1BLUFI-2IBVTHRRTVLIDT, 22 TIREKT S,

I-3-2 FIERAEDOERN %ER K

BEORFEMNBAEZOMBE &ML, FRIIHMITI N ELEILES. BELEI
DI2EZTRAY - TV ERETHILERBOTERLAORETH L, FOWEL L TIL
ROZEVBEZLND,

1) EBPEK, ARBIUVLBERANHBHOHZ - B, EBHEKI 272068
b, TR KERMEOFHHE

2) AEN LA RE MoK

3) MEORVRERENH L A7 L0 M1L

4) REIBEIATFLOEEE

5) NMHABRBAERRINTIREBEE VAT LOUE

6) BENEBLULRMKEDHHER
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(1)

(2)

(3)

H ®
CORBOHBHEIARODIHIIIELLNS

1) COWBIIBILI2BRTELREYOAERILOZOOBREN T EEXENE
EHEMBEOELAYZHABHBEREL., 1V FEZF I M EHH LT,
MESEHOPIIEINLIBAO 70V 27 POBEEMMF T 2T 2V, KE
K7l bodEpLNM Oy MOV P EEET S,

2) BESAALEE IO 27 PZo0WT, 74— YT A LARNLVORESE
L. B, BEN. MBERNWTREEZHO AL, $XTOETHRIFZ D
DEXX4ay bTOT s NET A,

3) MEOBBIZBVT, Ay y&— =ML, EMHBELITLI .

R O X G IR

75 7 MIX# 38,000km2 % xR & F 5,
YAV —T5 VRE

#4113 Phase I 5 £ UF Phasell 5 % %
1) YRXA¥%—79 v#l% (Phasel)

CORBIAERBOBRBLIV I OMBOMBELZMEL THWLME KL,
FIIMBEEABLIUVREBRET LR DL CERTRLZBENZATEE FER L.
RERHNRAEDOYAS - T I 2RET S, YAY—T 5 OFDHADT
OV 7 FPOBEIBMNGFTET 2, BETU V27 bOFELL/NL T Y b
T b RET S,

CDHIT, F—F, FRETEZHZTNEL, ozt ) e bic, B
FOMEEAL 2L, MELSOBRBIOZOMNKLERT S, 20
PRy MRS fER (ARRER, RIE. . BE L E) BLU/AEr 5 -5l (B
B, BE. TR, MIME, v -7 v b, BEMLTESG. ERMAG. EE
A, EEARMR, LERE. RE. HAKkE2E) CHMESETER, S 2TR0V,
EBTRZEEANLZ IO 27 V2 RET S, BEEMNFITORBIITE 2
ROEBHIIRET 5. &R, HRWTHY, yrI97MeroxeFTricik
NIBLHDODPLERIENPVLETH S,

2) 714 —V¥) 7 14#AE (Phasell)
1) DFE2 LATEESINNf Oy b 7Ry 27 ML, 74—V ¥

T4 VRLVOREZERT 5, CORER, 7L TRD L) RABRM®
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YRET D, CORBRBERET S L 0L D, BRI LR
EIED. I IMBHRES X CHEAREBERT L L
r b,

SAREBBE L THET 2R Bk, KA LVF-2fBALTEY
T REWRIE, ML ED700RBMF

(FE M 127 {3+ & LD Terms of Reference for the Master Plan Study on Integrated
Agricultural and Rural Development in Kerla State, India # B S h 7z, )

&
o

0-3-3 #4mA

REAERGNOBEBEIIL S TRIEELEbR L HIT, 50%ICDIZIHELE (KA
7 lha LF) WTEA20RBHOBE*E L, BiBKREORTMMIC L THY L
TP THb, 5ETORHOPTHRERROEP S LBROEBHB YL LT L
WORMBOERELZ 77279 —ThiD, ZAWICIFRTREL 2L ) hBEEEE
WHALELEZOND, EMPFKRBRECLELEREREIDLEEFET L, HiF
ERPA TG0, FIHMFEEIPZVETLTVS, ThoDOBHHRZEHL, 45
KRB L, FILCBET2REAERNICHALAD I C RBRANBETH L, £EK
HOBHEECIE, "~ FOSBHBLLT, R 7%, EHEEBEXERUTERIZES
WP KR OEM, EH, LERE, V7 V0SB E LTI, SIS, BFE - NT
R, REMAHABOBHE, BEREROUYE, BEHA0B I UASHMAKO HHA
WAL, MEREFUBEITREAEIL 4520, BERBEZRETLILETCI 2R IF
YA =TT VRABERIT L)L BBROTCEELEZEZ LN S,

CHECHT B9 AT R 1D

B2 DEMIZONTIIEVKEIIHDLEEZOLNLY, 4%, TAY—TF3DLD
EKEHEEZ LTS ECHABROEKBBHIILEL -T2 LBbh s, RN LE
R, BEREMBIUOMAEOEREI L2 DILLIIICELONZ, Y v &=}
ELTOMFREBFHEMEOHEMOICH LTIy 27 PET L, & BER W,

R - #EFm TR

TIIMDOBEMMITIHK L VCHRREBIID2H., G ZEELEERM CHAEET
EWMMAD 34% BLUHBAOD 38% 2 Lo, EERER. LA, BYWOEEITRE
LTwd, BYHRELTMESE L0103, BWHEZICE L T w2 i sk
M. dEAKEBEILMERR. TIRB A IEBROBK., BETBEEANORE, BEARIIE
HOBELEG5APBRECRET I LR FERYOMEYTRIZTLL-DILIEHD T
RBOBRET, ¥y I ITMBEIL L > THEEIRELDENYHESIN L,
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CHMEHE

K70V 27 POHYBORERZIZT I IMNBFEATLRLBNILZHMBED —2TH 5,
RELEFRHOAZINHBELERLT L2 L TCHOCEET, BEEFOLEICHE
LHORBTHE, ZORBERIOLOOBIHFOERIBO THV, /-, AROE
WOBRELSL L >TETVELITH D,
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# 11 — 3 AREA. PRODUCTION AND PRODUCTIVITY OF PRINCIPAL CROPS

§ Area (ha) Production (tonnes) Productivity (kg/ha)
No Crop 1991 -92 1991 - 92 1991 - 92

Base year | 1995796 | 1996 -97%| pce ear | 1995796 [1996-97%| g 0 ear | 1995796 | 1996-97
1 2 3 4 5 6 7 8 9 10 11
1. | Rice 541327 | 471,150 | 430,826 | 1,060,350 | 953,026 | 871,361 1,959 2,023 2,023
2. | Jower 5,152 5,454 4,260 2,623 2,776 2,279 509 509 535
3. | Ragi 1,635 2,025 1,682 1,323 1,638 1,320 809 809 785
4. | Other Millets 1,936 3,173 2,662 1,505 2,463 2,138 777 776 803
5. | Pulses 22921 | 20990 | 20207 | 16,185| 15014 | 14,356 706 715 710
6. | Sugar cane 6,237 5,623 5944 | 42822| 28313| 54,808 6,866 5,035 9,221
7. | Pepper 178,126 | 191,596- | 172,599 | 50,309 | 68,569 | 53,774 282 358 312
8. | Chillies 531 495 636 526 495 649 991 1,000 1,020
9. | Ginger 15400 | 12925| 13926| 45403 | 46455| 52614 3,265 3,594 3,778
10. | Turmeric 2,738 3,968 3,757 5,662 9,559 8,413 1,910 2,409 2,239
11. | Cardamom 43,670 | 44,248 | 43,043 3,450 5,380 4,736 79 122 110
12. | Arecanut 63437 | 70899 | 72,799 13,116 | 17429 15464 | 206,756 | 229,999 | 212,420

(Miliion nuts)

13. | Banana 22,602 | 26267| 25723 | 303,620 | 362,919 | 378,668 | 13,410 | 13817 13,946
14. | Other Plantain | 42,467 | 46,594 | 46386 | 211,186 | 229,493 | 231,967 4,552 4,925 5,001
15. | Cashewnut 112,059 | 103,284 | 100497 | 104,601 | 82,759 | 78,439 933 801 781
16. | Tapioca 141,881 | 113,598 | 142,032 | 2,657,865 | 2,500,113 2,588,306 | 18,733 | 22,008 | 18,223
17. | Sweet Potato 2,457 1,798 2,084 | 19951 | 21,775| 15977 5120 12,111 7,667
18. | Ground Nut 14,041 12,994 | 14312 10436 9,663 9,877 743 744 690
19. | Sesamum 9,006 6,255 5,261 1,986 2,131 1,444 221 341 274
20. | Coconut 863,061 | 914,370 | 1,005,459 4,641 5,155 5,759 5,377 5,638 5,728
21. | Cotton 11922 | 10,661 12,289 | 19242 | 17,206 | 20214 1,614 1,614 1,645
22. | Tabacco 204 152 208 382 285 479 1,873 1,875 2,303
23. | Coffee 84,016 | 82348 | 82,348 | 30,960 | 45000 | 43,890 369 546 661
24. | Tea 34,708 | 36,775 | 36,871 | 66,803 | 64,801 | 62,593 1,925 1,762 1,698
25. | Rubber 425,768 | 448,988 | 449,952 | 343,109 | 474,555 | 514,500 806 1,056 1,143

Source: Economic Review 1997
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#1—4 (1) KERALA AT A GLANCE

Location : North Latitude Between 8° - 18’ and 12° - 48’
East Longitude Between 74° - 52’and 77° - 22’

Area - 38,863 sq.km.
Percentage of Area to the area of Indian union -=- 1.18
Length of Coastal Line --- 580 KM
Highest Pead --- Anamudi
(2,694 metres)
Rivers
West flowing - 41 Nos
East flowing --- 3 Nos
Districts --- 14 Nos
Taluks - 63 Nos
Revenue Village - 1,452 Nos
Panchayat - 990 Nos
Corporations --- 3 Nos
Municipalities - 55 Nos
M.L. As Elected --- 140 Nos
Nominated --- INo
M.Ps Lok Sabha - 20 Nos
Rajya Sabha - 9 Nos
Community Development Blocks - 152 Nos
Average Annual Rainfall --- 3,050 mm.
Per capita land --- 0.13 ha.
Per capita cultivated land --- 0.10 ha.
Per capita production food grain - 37 kg/annum
Population 1991 Census
Total population (lakhs) --- 290.99
Male population (lakhs) - 142.9
Female population (lakhs) - 148.10
Density per sq. k.m. === 749
Sex ratio (Females per 1,000 males) - 1,036
Literacy (%) --- 90
Male Literacy (%) - 94
Female Literacy (%) - 86
Rural population (lakhs) -- 214.18
Urban population (lakhs) - 76.80
Increase of population (%) == 13.88
Production of Milk and Egg
- 22.58 lakh tonnes

Production of Milk (1996-97)
Production of Egg (1996-97)

- 20 -
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KI—-4(2)

Livestock Population (1996 Livestock Census)

Cattle - 3,396,335
Buffaloes --- 165,125
Goat ——— 1,860,501
Pig - 142,784
Sheep - 6,058
Fowls - 25,646,462
Duck -— - 1,187,454
Other Poultry - 112,175
Rabbit --- 82,415
Land Use (1996-97) Area in Hectares
Total Geographical Area - 3,885,497
Forests -— 1,081,509
Land put to non-Agri. use - 317,871
Barren and uncultivable land - 40,989
Permanent and other grazing land - 931
Land under miscellaneous tree crops - 23,176
Fallow other than current fallow - 29,342
Current fallow --- 55,532
Cultivable waste - 67,413
Co-operative Sector (1996-97)
No. of Co-operative Societies -— 11,032
No. of District Co-operative Banks - 14
No. of Agri. Credit Societies -— 1,554
No. of Primary Co-operative Agricultural
and Rural Development Banks - 44
No. of Primary Co-op. Marketing Societies - 426
Major Crops Area (‘000 ha) Production(‘000 tonnes)
(1996-97) (1996-97)
Rice 430.83 871.34
Tapioca 120.38 2,691.12
Banana & Other plantain 78.08 742.54
Coconut 901.10 5,274 (million nuts)
Arecanut 76.07 17,175 (million nuts)
Pepper 182.89 56.55
Rubber 448.99 * 474.56 *
Ginger 13.20 46.37
Cardamom 4425 * 5.38
Tea 3461 * 64.80 *
Coffee 82.35 * 45.00 *
Cocoa 8.41 3.54
(Provisional)

*1995-96 Figures. FARM GUIDE, 1999

FARM INFORMATION

BUREAU, GOVERNMENT OF

KERALA
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O -7 )MXERERMAK - KERY R 7 L0 LEH

m1 % #

BETASVFEARBORIEEL L2 % —T, GNP © 40%. ¥ALOH 70% % &5
BTW5h, 935 AN (1995 F£HIE) OAMD I B, T4BIZEFIZEE LTV, F
FREXRIT 235% 2 5D T 5,

BEA40F, REBEELBZEZRCL, NI 2 A0 LU ELBEY 2 HRELT
&7, RYDOEREIL 1950~51FED 51 HT b 256, 1990~91 41213 176.22 5 A b
VWL, L2 LA S . ADO#IMIZHIE LT, 1997 B X OF 2007 41213 210
BHMCBLU2 G OBRWOEENPHFEINL TV B,

A FEWKXBCWT, #BHIIBEAEIN L LBELERUEZRLLTEL, 1Y FEIZB
T AEMFYRNEEIL 1,194mm TH S, ML, EREABEIEHIIZEINTE 2,
1990~91 £ DK IZIL 8,080 F ha DB AW ie & e o 72 (FRAZRBEL¥EE. 1995 4
HIE) o

ANFZ I OmAEI 191,791km2, ALDIX 448 B A A (1990~914E) . &1 » N
NDB31%EHDTVE, FHVEREROBEHICHNB LTS,

ANF I HINORBIIEBEIIEKFEL, BEIZEEIZBWVT31%., HEIIBVYTIZ 10%.
BRIZBVWTT71%%29#HL TWAh,

m-2 WXOME

ANFT AN B L PR EN B Lo 2 FBEAEL TS, FHEEL M #
TEBLUOHMBMBIERE S A - ORET, BREESEDO TEH Vv, BBIEFICHIT
THRPLPREMELZL, BHNEZ#HRBLT 5,

AN FyHIND 45% 1T EB R E 700mm LL T T, 83%% 900mm U FTH 5, 75%
BEREBOBEMLEH L. ZOMICIE 2 2OKERENN, 2V AFNBLTI—% 2]l
BHY., MANORBHEBIZZOMNOHEHEDOL 4 58.93% B L 5 18.84% % HO TV 5,
COBERMEKERECHET LI, oML TRFERBIIHBERE 2EZHZ R
YT lilb, TOMICHT RS 5587 had B % EBMT A2 BRVPHET S, 2
DRI BT 5 F PG EEIL 97.352Mcum Tdh 5,

=T INRBICBWTIE, #BEwnT Ty (BE) oRICECDy A, HETL,
ERARBEIrERINTEL, ThH6DY A, HELB L UKKIL 100 4705 800 4EHi
WKERSINLIDT, 20K LA 21 DHELHPHF TS, BEBMERIIH 8T ha TH
Ho MELIBFERXIYAV—NVR, v I v B Ny H  BIIHDL, INOHOZHEMIT
FEIIEKXTH S,
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AUVERY RIVE N
{LOCATION AND COMMAND AREA OF ANICUTCH)
b1 ¢ 5 10
SCALE = km C 1 I I
SINo Name of anicut channel Total Length Achkat
in km in Ha
w- = (A} CAUVERY SERIES
1 Kattepura (krishnarajakatte) LBC. 40 949
RBC. 83 2600
9 Chamaraja LBC. 40 3965
RBC. 57 5274
3 Mirle Series LBC. 960 1089
;"-\ e 4 Rama samudra RBC. 3540 2761
e "! E ng? ‘.’,‘l’“sfb; Py 5  Devaraya RBC. 1440 1428
= / i G a) Chikkadevaraya LBC. 4060 GGOT
by _ do__ Extn LBC. 1020 2421
¢) Bannur LBC. 840 405
RBC. 860 648
; 7 a) Virija channel high level RBC. 9360 5361
Mgeri REC EE A ':-g h) Virija Exten (Harahally) RBC. 2200 B30
255 T g | e Z c) do ___ low level RBC. 1600 . 340
; Hemavathi ¢\ : R 2 8  DBangaradoddr RBC.800 -~ 400
ik IS0 ) \\ RB l.‘_ 0 5Km @ o ‘;; / e i~ 9 Ramaswamy LBC. 8500 4858
it e \../ / i ; iS_erﬂH 10 Rajaparmeswari RBC. 3760 2920
B N e /eregoiu BR 11 Madavamantn LBC. 3850 2345
1 5 ‘ Vi Lf b 12 Dangers RBC. 1200 149
F Al D e e (B) CAUVERY SUB BASIN
et . Z L Mcd?r. ? ; ) / i ‘;‘* 3 Kattemalatavadi (laksh manatheertha) LBC. 2100 429
= ><&:" | TR, P S Arkavethi | 14 Chikka hole LBC. 1200 198
cq;-i_ﬂfa/"' }\: Kauvery. B, ""\""’__f‘i ~ a . bl R '—‘-’—E—L—v 15 Suvar navathy LBC. 2700 2225
LAy %g\ MANDIZ T N RBC.2120 1698
No 16 Gundal LBC. 1120 622
— RBC. 840 157
i 17 Shimsha LBC. 3700 2494
RBC. 1920 584
0@*; (C) KABINI SERIES
j',;/ ‘.ﬁ,‘,uupdmlwﬂﬁr‘.‘ﬁ\g% 18 Hulla hally & Rampura LBC. 5400 251
22N W % (D) KABINI SUB SERIES
MYSORE « ey, : 19 Holsur & Nugu LBC. 3290 792
/ s X RBC. 3820 1276
i KRSRB::/_J_ i (E) HEMAVATHY B
ubmi 58 K"_T‘ 20 a) Mandagere RBC. 5600 1028
l S o ¢ b) do LBC. 3360 1428
CKARNYFK A 21 Hemagiri RBC.36G80 1092
TOTAL 67494
HERRRL State boundary s = ol 4
Basin / sub basin bondry - £ ol
Anicat channelg - - s /-\'h—/
e A O P e L 0 = o P 5
RIVER & DAM

O™ | KARNAT

TAMIL NapU,

KERALA. . \f
TAMILL NaDY
HAMRL L NEAE EMGINEER 1H DHIEF

IRRIGATIOMIS) M Y SO R
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TR —RIZ, ROEF T4 VAN BLOBAWICRIBEBIY F A LTH D,
B, BELTRHEDL, KB LILLLOMYIPERL T VD, BEAEDORERN
TA=Z T LTOROVOTRANES ., KWOBE T T2+ EBHERSEE L
TV, ZOLHDICHROEBEBERIIBLCEL2E2 L2 0VIEKRIICH L,

RIED 60%i3 lha 5 30ha * AL, EROFEEMIIFHLTCVD, ERHLIT
YAV = WVE Ny VRIIBWIEETEEYE LTHEHL TV D,

M-3 & o8 E

1974 4£12 4 ¥ FEKAFIZ X > T Command Area Development Programme (CADP)
BRESN, ZOFBEIX, AAF I IMEELA Y FEOKEMNOEBTED 72012
ERENTWALDT, COFTLIRIDEELLOEEBMES L OKREHO KR

HEL, EEABZEOMErERILT 2Lk, EHI AT 2208810, XK
BHOMNERFLEIN, TOKR, BEUIHEINL I LIRS,

HVWHE LR EBEAKEEERILT 27003 BENICROGEREZELZLATWVS,
(1) WML

1) BEBEIL, HICA—-NVAFXY— FOKA

2) KEWEHOLR

3) AKBOITA =

4) ANN— N, BROBEH

5) KEHEDYUR

6) Y— oY

7 YNEBALZVWIILZINF Ny THBEO% R

(2) KEHEDEMAL

KEBOEMRALIZ L D EEAHKEEDCHAUNIC, 2oBEMICHEBT S L2
LoTHERZHTHL LB, KEBBEWIIHERAT LI LW WhEE %5, fift
MZERSATLIIBNTIE, RROERICES W THEBAKZ ALY 5 3%k
B, KB, BS I THERRCEKRT LU TEL LI IR D,

EESEA L, KOSKEB LUK ZM&WIC, »Oo@BIEICIT %D 7200 F4r4
BILT 22 DR IDELEO—-ROBBEYRHET LI LI D,

RELZKREHEZT LRI LOOERKFUME L TROI LD ELLND,
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@ 1 f\IORTH EASTERN TRANSITION ZONE

2 NORTH EASTERN DRY ZONE
3 NORTHERN DRY ZONE
4 CENTRAL DRY ZONE
5 EASTERN DRY ZONE
@ 6 SOUTHERN DRY ZONE
7 SOUTHERN TRANSITION ZONE
8 NORTHERN TRANSITION ZONE

9 RILLY ZONE
10 COASTAL ZONE

I -2 KARNATAKA-AGRO-CLIMATICZONES
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ORGANISATION CHART

Secretary Irrigation
Govt of Karnataka
Rangatore

Engineer in chief & Project co-ordinator

Couvery Basin project

Engineer in Chief/ Chief Engineer
Irrigation (scath) Mysore.

Chief Engineer Hemavathy

project Garur

Chief Engineer Hemavathi
canal Zone Tumkur

Superintending
Engineer (Design)

Superintending Engineer
KRS Modernisation & M.I.

Supe

Engineer Kabin &

rintending

Superintending Engineer
Harangi project circle

Central of fice. Project circle Mandya. Varuna circle Mysore. Kushainagar.
Deputy Chief Engineer |
Executive Engineer
(Designs)
Technical Administration
Assistant 3 Nos.
|
2 Asst Engineer + Registrar Technical Asst Technical Asst Technical Asst
2 Ju Engineer office Supats. (Designs 3 Nos.) (project 3 Nos.) Works.
Executive Engineers
Divisions
5 Nos.
Sub-Divisions with Asst,
Executive Engineer
4 Nos.
Assistant Engineers Junior Engineers Office Manager,
3 Nos. 3 Nos. Account Supodt
Office Assistant’s

-3 ORGANISATION CHAART

-97 -




74° 75° 76 ° 77° 78 °

18°

|17

1 16°

18°

|15

| 14°
113°
112
Ca 368 7 AT i}
‘2.;;:2”:.‘,-&? ~
COASTAL PLAIN *2’5:?3?‘1"1'5"; il ) s
0NN 2 {
E;\f."r.\:] MALNAD T‘tm Vae's
e r\J
— LS

-
l.[' SOUTHERN MAIDAN

—

———1 NORTHERN MAIDAN

I74 : I75 : ‘76 ) I77 ‘ I78 ’

M —4 KARNATAKA - PHYSIOGRAPHICREGIONS

- 928 -




78 °

75°

74°

18°

18°

ANNUAL RAINFALL

(1K mm)
ABOVE 4000

S5 3000 - 4000

Riscma
a—

=

;' { ; 20003000

=4

1000— 2000
—1000

900
800

ETE 700

900
800
700

-

A 600

L) BELOW 500

23] 500600

78 °

77°

76 °

75°

74"

KI—-5 KARNATAKA-MEAN ANNUAL RAINFALL

-29 .-



1) KMOZRBFIZELIRTOZREFCTPFETHELKERA LT ) 2 &,

2) BEHUTERFCLLZWKERELZITL) L,

3) BYLITWEHRELGLI)LOOKREHRLITZH) L (BbolRBoOHE, +
BERAE, HEAK BE, TBHEBOBELLERI S VI BKERLTR
)z E)

4) KiK., TR, RKZELHBEY. FHOCKERLITR2) 2 &,

5) %ﬁ%~kﬁﬁ=@ﬁ%*@%ﬂ T 5D LECHEOBMELITRD
ko ED2HIT, BEHABEKE, BBEH, BBREORBRILETDH L,

6) A Y FEKMFIZ. MAOLNLV, KLARLV, 70727 PLRVDOSHEE
ODHMEDBEILEMHEL T2,

(3) KEHME

UERNRZZER2RELICEBT L7201, FHRECLZKFAANGORLHR
HRT, 2D ERDI EPRBLETH L,

) KHHOMFAZT %) LDICHEBBRORRZITE ) 6
2) EBEABORAKELBIZ, RABIVHBTAKOEHFAZR S,

HE 6 DOKBEHOMBY Y — T2V RBOFTHRIEN, ES5ZFOWRIPE
L Twh,

-4 HHhoradey snEM

BHBERIIBEES TSP H LN, RENGBEAPOASY TA 2 TAHILDPLELE
%2 %, #4E Phase I & Phase 1112474}, Phase I CIZY A Y —~T 5 A% 71 %
EMi. Phase Il 3 BESNBE T2 7 MIOoWT 74 -V Y571 lET N
T5, COZKSTTORD Draft g L7z ( [FEBEH 6)] #8M]) ., 22Tt
FOHILOHMNBIUTRED HFFEIZODOVWTOAFRRLEILET S,

1) BECHMIZROL S 22 5,

1) COMBIIBITLFHETRRZREMRK - KERD 27 4 0 A LETH O KA
MzREREEzREL. A FEMEB DL THENEOPICE TN LA
DTV 2y FOBEEMMGTZITZY, REETO S 27 POHRD» 584
Oy b0y beBEET S,

2) BEINLNNfOy b FOdcy bMIonT, 74—V YT 4, LRLD
RAELZER L., HWH - BEFN - -BHBEOTEELHO2IZL, TRTOAET
ERL-LDEERTO Y 27 T 5,
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3) MEOBRBIIBVWT, A7y —N— b I, HMBELTL,
(2) AEOH®E

% 1X Phase I B X U Phase Il "6 % %,

1) YA¥%—79 #% (Phasel)

CORBIAERBOBRB L ZOMBOREZHEHEL TWARMEIZN L,
ATy AMNBUEE X UBRETEH L TR 2 BN 2 af % %« EK
L. REAK - KEEY X7 2E8RILFFEO~Y A Y - T T V2 RET S, 7
A =T yOFOfADTO Y 27 POBERIEMF T EIT 2, BT
Tl bbb A0y b TOY s FVEERET D,

COBDIT, T—F, ERETELZTNEL, oWEfT L) bic, B
FOREFEZLE2— L, BMEISOBTBLOZONKEERT 2, 20
B MM SRAR (RE. BB, BEEi L) BLUEHIEN (BB, ¥R,
MR, v—rv b, REME. RECH., BB, RE., K, @£,
%m&f)wﬁﬁﬁéﬁﬂ G e R, FRURZ2EAN 2 T0d 22

ARET D BRMUAFVTOREIITELLTEFHBIIKRET b, EH.
%%%f&h\ﬁw%&ﬁ%@&&%f4/béi@%rwhabvéé@
PHOBEAZEDPLETH S,

2) 74 —YEYT 14#K (Phase II)

DOFIEZ2BATREESNIAASf Oy b POy oy ML, 74— €
TA - UNLVOHFELTEBT 5,

-5 #% aFi

AYFEIZBUILIREL YV —OREITENMOERFRKBL TETHERAIZHL DD
7 GDP D 30% . Bt 20% % 5O, BEBDEOH T0% WEENFELETH L%,

BOCEELBRELFHELTVD, BEL7 5y —1ZBL., BIT0O%E 8K 5 ~ EFTFEIC
IhiE, BRI KRORBAZ LVEE»L, EBBEZORERH,. BEREKOARSE
WE2RFXAEEOHMARKEARBL TS, BEORALZINVF Y AMIZBWT L
WEREa I T ER LB TEMEIELL, BEAEORTAEL > T2, 4
BN S EFHERBROXE L KER L A7 2008812 BREOHLEE L L
TR LT, HABIFOEZ KO T2 DTH 5,

ANFZHMNIEA L PEOEBRKICKE L UMK, ENALEIRBENEELTSE
. # 77,000ha TEBZIT > TV ANFEELE LU E, fivd o3 HittL#%8
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LEFEPELCERDEORTICERNTZAENORTFT231&RI LTwWa, 40
X2 DOXARE AR 77,000ha DEFL L 7CEH S A7 L 0E/{bB L T ¥4t - ik
WEDEETLIREBEICHRT 22010, KEHL A7 2081{LHZK2 b 0T
ZTOFELLIAFTEILTOEBYITH S,

1) HHEKT 27 4:E14L
2) HEEKREHROEMRL, FICKBEE L Lo Bk - B E % OB
3) KEHIAFL0OEMAL

MEWEX Z TEIIRT,

1) <4 VL (Mysore) 43,149ha
2) < YFx (Mandya) 26,078ha
3) /v (Hassan) 7.097ha
4) T¥ 7 (Kodagu) 516ha
5) /N A1) (Bangalore) 332ha

CHELAiT 9 7] e D

BEE (oY y) BRAL2S, EMBERRIERIN, BUBTRISFIIHRIAT
étﬁ\K%Eﬁ$+ﬁ&tbL£§I®f~bﬁLum@\*%dlb#%mt\
KBEDT A= T hni-o, BADPE L, KRB, 55BN O HPEK KR &
BWLZ-OCERDFEIRTLTCNS, AN RKEHL20T, EERNLRTREHE
VYA ENLET, 42 FEBFOEM 26 HARM & #H 7 Fd Ha gtk
HrHrEE,

& - EEST R

HLERALSL, HBELTRERNZRAENZEN, —LOBRREEHIFTCEL, 20
R Z I, & - BEODRITTH LB,

CRHBR., ERONIE

BTUT 2y FEELETLNREA, KERE. AV s HERE IR, TR E
BEXCIODVWTREEGZRBEALTVDS, 707 PORABIIHLTHEVE
MERLTVE, RROVZBADOFAZ I ZH7o T, KEMLERL, £ OBERENHELT
Ly ZEHEHIL TN,

DETRTOEBE»S, BT 022 P HH 7022 b LTRBBELZDLD
LHERET 5,
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-6 EHIRRB X UTESBOMED K

1Y FHREFOKEFRECAEFEOEBRREAHER L 2L A, BT ¥ 7 IHBUF
POEFBEIKREFRLAICRBEINAL L BHERALLY, 205 F, RICHE-7-F 3.
EHENBTFIIRoTWVA, 2O 2 BT 9 HMNEBREOFBRE., HE%IC
LA FYSICHIEL, BB AT, KEEERM L. BABRWICE
ATALEDIETH-o /s AFEMFITH T H2HEFIIHRD TRE WV,
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I.

T LTEOME

I-1 EoOME

T—% 3 EREFRY FE, BEBIOELY AV NEEEBESHEL TS, HIEIL
46,500km2 THIH OB 1 1B TH A EL OB EFIKITRLHEMRTER I N2 BRI 2 1
EETH 5,

ML B & 170km TZ O EKEE 7,000m K EK - KBOELIGZE LV, b
MWL 7,000m FOL I ITYOEMEIEL D AFIZFRE %V, F BB 3K
1,500~ 3,000m DRE - HHPH %0, KERBBRETRIIBZATHL, ZIIEER
B 25 EHitk, XA F A 10 BaikehD, 6~9 HOMBE P LICERBRI,
1,000mm BETH L, M EEHWIZ /4 > FFEE %L, ik 300~ 1,500m T 3 2%
LD, LA -oTEIIRSIOELZEL., FHMED 2,500~5,000mm & % < &
%

R B AR AR I AR AT 28,399km?2 (61.1%) . KW, ST ML, L HbSE AT 8,292km? (17.8%)
i (BEHEEL) 3,5659km2 (7.7%) . FOft 6,250km? (13.4%) &Rk ->Twb,

AT 65 T (1990 %) T, EEHHFICEPLTnE, REEIy—2a vy 7

(54%) . Ty 78 (32%) . A/85— VA (14%) TEELL ., EE*»TEHFTO
HHEEE LTS, T/, FHETFXY MLBOFVY ZIRPIT7T—% L OEEKEE % -
TWwb, '

BUABRVEEER T, BEHEIEROGELIESCHAEILBENEEL Twd, 1272,
AR A Y FEDHBRPROIBFETH )  MOBEEHE ONZERIZO>VTH M2 F -
T=8 &M (1949%E) | 1L DAV FOBBE4HBA2Z LIk >TWh, L2 T,
HEEEMmEB T LT AEIX 1991 7 1 ABTE 18 y BT, KEMEAZEIE A~ F, X
YITGTF 4 v va, 70— D3 AEIZTELR WV,

FRFIIRE (B HKELXZEE) KEKHFELTBY, BEIFEAN#KLEE (GDP) @
41% (1993 %) %50, BEREAITDL 90%IEL TWb, GDP I3 1992 4T 6,178
BANUTH L AEDEHNLIE~ A4 F A T.1990/91EFED 217 H JF Nu. % 5 1992
/93D 1,634 B Nun~t BUOEGVEZHOTWVL, BHOEIZBVTH A ¥
FIZHT 2 EEIIRE L 1992793 F M1 T3 83%. 8 A TIL60%I2EL T3,
BHIXEN, EA VM, AMAPFEERZH T, MAIEREM. k. ABHALN & 5
WTWb, 1987 FLUBRADEASHERL., @MARHFP—-F L > Twab, 1991792
FEOERFHRIEIEA 1,891 A5 Nu., il 2,141 B Nu. TRIBEBAIZ R > T2,

T, BADPOOEOFAICEO ZEEI313IT 40%E KE W,
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[-2 REOEE

REIRMEOEBREELETH ). EIABEED 41% (1993 4F) 250, BEREAOR
YO%IZEL TS, LALLM S, Lo 90%R ) 2B A LET THo 6T
Lz, BHHEEEIEE LD 16%: 4% <, 1991 £07— 512X % L et mfE L
7,477km2 T, ZONRIFIRICRTEBDTH B,

# H lHf& (ha) #a (%)
Valley Cultivation 52,500 7.0
Terraced Cultivation 235,300 31.5
Un-treated Cultivation 349,700 46.8
Shifting Cultivation 86,500 11.6
Orchards 21,400 2.8
Habitation 2,300 0.3

& &t 747,700 100.0

188 | Master Plan for Forestry Development, Preliminary data, 1991

T=8 VIEHCALRBOBERTERLTEL, L2L, BRETREEEENENE
BIZEBVOPT, REY (BRICRY) OmAIFELACHEIIZEMCHL, B -FY
2O DOLHB A I EEFEH T 1.5ha E/AE L M A%DBREHN tha LT LB % it
ALTwZw, ARV DORROMAEHBIIADOEIMIIEVE L BLOBEMIZH
LA, T CEICIE TR AELGVERIIVWEWEEDATWS, AEA
MEBIBRPWEEN-ZAT, £ 66%TEERIIFRALCTEIL2NFHEML T2,
EAFECEVOPLRVOFRKTH L, FEEWIIRELEILAILT, H 7T7%0D
B cHEShTVws, BNERNSAVoAERIZ, X 23t ha, 93 AZ L 1.4t
Zha, NE 11t/ ha LELANVIZH ), 4B FEEYO T AEROM E4 X2 0%
B b,

WE, 41V FMITOBHEOBREERE LT, FL VY, IAVFEL, Yo THEDOHR
FEYOLENFZBMICHENL TETEY, BRRAENZNL 20, Hibh o 0l
BEmML TWwa,

REHBBEVRETHFE IR TN, SR, Wiz F—X, Ny —Luno
HEAMDEETH L. F-REHIBROMEL L THLOATWVEZ b %\, 1989
FOREWHIT. 4 303,500 5., ¥~ 37,1005, I b > 46,400 55, ¥ 47,800 5. [
¥ 32,500 ¥H. F¥ 63,200 5. F 26,100 ¥H. # 210,700 & > T3,
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Ty VEICBITLRE BTE, MEZLVIZEVWYI LD S L, HEDBER T,
B EPHEEARCEALRMNEED-OICRABTINTEY, BEYOEE IR, T 2
EDTELVRBHICOLREHOEENEFEHEIN TV 2, REIXEBOHFMK TR
SHhEDEAPE L TRERDORV ZENGTZ0NE, T/, REDERIIKE S AT
BMZEBEDUMITKFL T2,

1-3 EREEEHE

T— 8 BT AEEEEIIL 1961 EICHBS N, BE. £ TRb5 »EFE (1992~
1997 %) BEBEHF THL, CNFEFTCORRBHBEORBERIUNTOEBY TH 5,

E1IXRS »FHREE @ HE BEPBIUOHREOLREZEORKB L > 75K,

(1961~ 1966 %) ¥4 C 107.2 55 Nu.

F2R56 yEREEE  EEANA T IHMNOERE,

(1966~1971 ) MR 202.2 5 Nu.

£3XR5yFERZEEE @ REHEEXE. SL¥. BN, BERRSE~0ELKE
(1971~1976 %) ST A - 475.2 A Nu.

EARD r FHRETE @ RAKEEX BLTE. B, RS ~0ELHKE
(1976~ 1981 %) XA 1,106.2 77 Nu.

5K b yAERZEETE  AICEEIMM (FIHERER) O RARBGEEE. BN,

BILE BE-ZBH R E~N0OHELKRE (1981~ 1986 4F)
# A : 3,100.0 H /7 Nu.
FEO6RS rFRHERE T¥-®BH - -WE. EH. AXFE. HF

(1987~ 1992 %) ¥4 9,500.0 B 5 Nu.
BTRG 7 EMBIE @ TE-¥5  WE EH. AHFEE
(1993~ 1996 4E) ¥4 15,590.0 B A Nu.

CNOOHMOERICE, BRHMEBTMOMGKE, HATSEOEFREC ALY —
CADEZDODHTOHADRIENFH D, EBE, TRETOMRRBE I EICEMELZ
e LABRBIR T Z2bh CB ), %S0 F - BT OB %5l 5
BFHEINTWVD,

£ 8XK5 vy FFIETIIMRA 351690 AT NuOFENFHAEIT L T2, AFtEOTHRE
FIRE-1ICRTENAJNT, BEAITIEIH 4290807357 NurElh B To5NT WS,
£ 8Rb yrEFTETIE, ERIBOMELEHEREFROBEBLIVUREREY TEAE
ELTBY, BEFMTRUTOEICHEEBVWTWE,

REEEOMLEXRIIRE L-FHREE
BROFHBoMmE - AiEREONE
RREBBEOHE®FIH
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1-4 7—% VEB¥r RNRIFERHRE

AR EBRBAROBRIZABRICE s TERBIELERLRDPLEDLIDTH D, 77— %
PEHIZES>TZOHRIEIBREORIELHEIDDLEZ LN T WL, T4IEL, BMHD
BIRBRE TOMMORSE., BMERE. BHROBAASKREAKEL 22, MA T, %
BREEWOARR, BETHEV1E, SEMABEIEABRARCE > TRELMETH S,
COEIZBVTRRHOMBRALZD 2, BEBMOLRNRERBIZE > TORE2EE
EhoTwad, 0, MEOAEIKRELMBEL R >TWE, 20O T -5 VEEK
RESHERTRE R REZHET A0, RICRT L) 2 EWBEEE 2 T b,

BRFEEBREREBT I LELTLORRITRLBRELES AT LA0M%E
ERVATFTLADYRE

REBIUREEWIIH TL2HBORRS L OHEOLE

BB L ORAKIZE 2 1E BB ERE O K
REOREB L URHRTRE L BEOHE

INLOBBOETT -y VEBEFRIRRONBMLEBLUCEFEREOSELX AL,
1992 4 5 A [ Bhutan Research Strategy and Plan: The Renewable Natural Resources
Secter| ZE L7z Thid, R¥. . KELZBREFGCIBVWTYIIRZT I LD
TILVHECHELSE--ZBAATRLZERZFMT 52+t 2 % — (Renewable
Natural Resources Secter) & L T¢ 62, BRAWLHEEZHET LI OO E - BE
HEZ NI TERBMBIIANACEBL TV D2 —TIkT200TH 5,

WER % RNRAEFEGTEIE, KM, M. £8E. S, KE, OEHEL2 4o0H
B, ¥ 5WE, hrgl, P, BHMCKST L. &I RNRFE LY ¥ — %
FELTERBEINSG, FHEO RNRIIFGEL 7~ 13kD2200%E %S> L L XN
Twh,

R¥E.HAX, $E. KEXPBFIIBVTHYZBERNB L RS X7 2 0L,
WESEOBEBIUVRELBOFREOH T
R - BB

BEWIBICEE SN RNR Y9 —3RIZETHEY) TH D,

5 5 4t ok B R TARR & R P A O ol G A - B
mERMmE NV afRtr sy - (9 F4—-T7 5 F5 R
i . TAs UfRE s —

R i 3k DAV TR~ (P VA VIR
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. oA 4 5 B

&Rt

-1 HCER i D B

(1) & - B

WL v > F (Lhuntshi) .

% ¥ 4~ (Tashigang) .
' (Samdrup Jongkhar)
HREELTHEBEOH 25%

D6 E»G
WHHT 5

WIIER TOATMRETERIZLILIT 7 ATE Y,

ROBLVILNEERT., 714 =2 b ORI NE
BB T34 550km |

B 190km 129 X 7%
BRiF BB THEITATEY.,
7)) EEkSZI

W ASE

% > % L (Mongar) .
N7 J ¥ )V (Pemagatshel) .
RN M EEROEFILA 11,530km?2 T,

o HMDT 4 ¥ 7= LB MBI T THOXK

% ¥ ¥ (Tashiyangtse) .

YALNT S TVash—

WiB~D7 7 2B LWE
TAHEYH Ly ETOH
Ihb, BHEERIZ LB

BEMOLLEALEENDODDH LD, H30%DE (710 v

HEPEKRERTH B5%9DFERIEFOER» S —HITE DO

VR AE

LTWwWa, REH#IRO ML EEESBIRICEXTEE T, EVSmIiEvic
MOTEY EE LB EBD#ER 180m 7 5 bk ot E F 45 @ 7,500m F TEAL

KEATWA,

(2) R&E - KX

HE IR O KB € DR

WE DK FEHBoAEG 2O S Y ILROE LS T

FRRLCEATV D MIBOF TAONLENS VIBIEIZERS 1,800m DL F O il T,
FLEBLALLZLEMTR» CECE#STIONE, 2 oo nwT

i*amlifﬂifahéﬁ‘
fE i,

ZHOBBPERORA Ve oTWwd, HEHIBOR
BIZXDRICRT 6210 E 2N,

S

% (m)

Alpine (AL)

Cool Temperature (CT)
Warm Temperature (WT)
Dry sub-tropical {(DST)
Humid Sub-tropical (HST)
Wet Sub-tropical (WST)

High (3,600-4,600)
High (2,600—3,600)
High (1,800—2,600)
Middle (1,200—1,800)
Middle (600—1,200)
Low (150—600)

i g

. Bhutan Research Strategy and Plan : the RNR Sector, May 1992

WA TIX R RBRAT 17 v i B L KB 4 » BT, BE, K% - AX@
WHEERINTVD, §H L BIPEY T MEOREN 2R REBNITIZ B

LZRBETFT—-FIIM—-1IZRTE

D Thbo
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3)

BB OWMINIE BB REROM > PEANERERAAT LIV A NS vy 7V a v
= WVEDLDEEREETH Y 7 1)1l (Mandi Chhu) WBIZEL. oA~ F

FENHEFLTwSE, v FANHRBELV Y FBIUEC A VEL2HILICHTT
57Ul (Kuri Chhu) &% ¥ o8 v HN o E2ETTE NI 7 2]
(Drangme Chhu) 26 % 5,

A - A A

1989 FFIZEMINRERTICEL 2 L HH MR AT 165,000 AT, &
FEBIEH 25,000 > Twnb, THICHEEEAIITD 25000 Aximz s &, [
HWiIEDO AITIE# 190,000 A& b, $7-0 ACIHEIMETIIH 20%EHESIN D,

RIBIIB O T5RIIFEARICELNTE D, 5 9%ICHYH T 5 107,130ha »HF# &
LTHEENE, ZOWN. 67,560ha (63%) 2K & DK, 18,760ha (18%)
AIHH, 14,888ha (14%) H BEtA. 5,430ha (5%) 25/KH . % /2, 500ha (0.5%)
PREFRFCITEBEE LTCHBAINRTWE, ZOH T, 14,888ha (14%) @
BEHIE 7 — 5 VEER T b T A RMEEBEON LR ICHYLT 5, RicE >V
HNBEBITSY T BoOA4PIRAIRRZ R,

# 2| oo EUHNE N R
1. Forest 2,904,521 (72.5%) 172,258 (88.5%) 180,272 (79.0%)
2. Aguriculture
Wetland Cultivated 38,734 (1.0%) 627 (0.3%) 1,659 (0.7%)
Dryland Cultivated 97,724 (2.4%) 7,077 (3.6%) 16,191 (7.1%)
Other Aguricultuaal 172,359 (4.3%) 11,312 (5.8%) 14,542 (6.4%)
Sub-Total 308,816 (7.7%) 19,016 (9.8%) 32,392 (14.2%)
3. Orchard & Horticulture 5,788 (0.1%) 0 (0.0%) 0 (0.0%)
4. Pasture 156,441 (3.9%) 1,551 (0.8%) 10,922 (4.8%)
5. Settlement 3,128 (0.1%) 91 (0.0%) 135 (0.1%)
6. Others 628,948 {15.7%) 1,820 (0.9%) 4,545 (2.0%)
SR ETE 4,007,643  (100.0%) 194,735  (100.0%) 228,266  (100.0%)

Hi#t : Land Use Planning Project (B%4)

— A, KEIIZES 1,800~2,000m T, /hE, EHE, ~A5— FEOMk
WIIEE 2500m I TCTOMBTHEIEENTVE VY7 IIESOSEVWHBITHE S,
AHPIIE S 3.000m TTOEBT. EHEIVESOSEVWHB~ABH L THETIN
Tb\éo
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(4)

(5)

RO

REWIBIIBI L REIREBLVEEELRV22LYIORIIEEINTE 1,
BRIFEAOEDERET 200006 BHERASCIIALRGEERCE - ILES
DREXFEBL. BE. REOHEE, ML LRI - £FT 270012780 FAHRA
VHEALEFIZAL TS, HCHESOBRRAKRSE —OHBWE S, LEL
BRERATRBBYLABRB LWL THONL, T o oER, 1ERHITHRAR,
BIUREHARRBRIZOAE. . EaF Lo TRKELEL D,

B—-238 A  EVANVBEZRDETLEESRBLTERIN OO FE
EBEWYIEERE R T, RICLbE, 9300, TUVHLVORBEROEHE S
FVEIIBAZ LAEEEICEOLERFR TV F14 755y, TFHHIOHBHERER
DENEWRTKREL, T2, PEHBEIKRAEZBCLHO 2EGIIEBHE I
RTCKEVWENMEDL, fE-> T, FEBHIKIZB W TIIKEL, IR M T I ME
BEEEP L ZoTwd LV b, ~ELXHELTHEITADR TV HHIZE
A ERIE, 110%~150% B ETh 5, 1989 FICEBINCRBEMEICL S &,
1 95%DREN0.6had & HbAZ LM%, £7-. 62%%° 0.35ha DKM %A L
TWwb, BEINAIIX, 6 ARKT 15ha ODEBEZMALTVIBAROBETH
Nu.10,000 (US$150) &7, ZTHhid1 A%/ hH Nu.1,835 (US$105) ICH YT
%,

) B0%DBRRVFFHF 6 ANORELFHAL T Vb, TAOLDORFEREEICBY
HERAELDLL2AAUBBIUHBORMAL LTIFHFIATV S, AR
BRETEH, BRBLIFAF SN TVI2EILV, BXLunNd BIEPOB XS ICE
BELRRET. # 2% 0BFETHEIN TS, VA VEOERIZBVWTIZY 2
REFIHEFINT S,

REXIE

¥RIESHIIEEDOEEEH (District Agricultural Office) 12X » THE® S h,
ERE, EERBBIUVRAERPZFOHEBHIIH/ o Tnd, FREDEICE REHHK
PEBEBINTVLN, BEIAN TS TH-O8ELTTDICRLZLTVwEEREY
B, EREBHUTVORKARIIH 400 FTh b, TREST-VOBRFHK
%<, BHOBRRITOT 7 AIHMBLET LI EL S0,

MERMBEBHICOVTIR, 2V ROI v /v TLILAILEEREME
L7V ED O T E 7245, 1992 £ 5 i3 [Bhutan Research Strategy and
Plan : The Renewable Natural Resources Secter| DT, &) bAZ LIZES
THRBHEHRERRTL2MEL Ly L LTCEENEBLVEREH > ERT
B EELTWE, L2LEPL, TOWEL Yy —EHZdIIFOIERBINT
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Bod, MixBLOWE - EREOEENKDOLATWVWE, T/, WV I3 DE
E272,100m & HBEMEFOFEVE ZAI1IH ) KB HIETIE600~1,200m &\ o
RHBRHEVCVESTROEBENBALHZOLDATWVWL I L2 EET L &, K%
Jc‘/57—ﬁfﬁiﬁﬂtﬂm&e%ﬁ/%%ﬁ%?miL: HEREVEO, JVESD
B~ DOBEIRFT LTS

(6) HEERMKA

ety s —BREXRI 77 VEBRHFRELEORE - Bk - #BH (Research,
Extention and Irrigation Division . REID) %%, 1992 42K % & 17 [Bhutan
Research Strategy and Plan . The Renewable Natural Resources Secter| ® 3t
TAEMIZRNR 7 ¥ —DiR#EZ X - T X7z,

RE - T - EEBIREEOBELV ANV TRESN - RBREELEBT L &
*EELLTHLETEHDT, B#E (Research Section) . ¥ K} (Extension
Section) B X U#E# R (Irrigation Section) D 3EHIP S 5,

BRER - XK - EETAFKETAOALELAEIBRETE. BXFHEOFEB LIRS
DL EELNRNVTOREZFELLIEBEL. RICRT 620HBF» 5K b,

KER - LK - A (Research, Extension and Irrigation Division)
et - FEER (Crop and Livestock Services Division)

ZME (Forestry Service Division)

B E B (Policy and Planning Division)

M ##H (Administration and Finance Division)

RKARBHEIN#EFFr (Natural Resources Training Institute)

REFBAOHMBHIIF -3 IIRITHEY) TH 5,
-2 RAEBBRERSCHREFEREOEANLEZT

T— 5 VEBRFIZ, BICABRREBYETRA FEHBEBOHELERL. B¥. BE,
HWED3SEMEHAL, RNRE27 - L LTHRAENTHETRL:EERSHELYHIEE
LTwad, $72, 7= % VEBFRRIRTHA»ORRBBOREREGF K KE
ETEBTL2EBTH 5,

s

ANOFEEFROBIIH L TEV,

SLORBP\MOBIBIZENTEEMBIIH ) FHREOHELERIDO -2 LTER
LN Twab,

HitHREBRET, L2bd, BHMREIFRFZH5DO TV L,
AEEYOBEANENRTWSE L, RROBENIFEY,
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BT 4 T —12E L, BEVPBERLTVASEBEORT V2 ¥ LGN,

HBHBOBIRICBUIAELLMEEIRDEBYTH B,

1)

—F R0 OFEHEIL 1.53ha, T THOMILD 2.32ha,/ FIZH L THERD T/hE
Vi,

REYOHMILPENTBY, 1V 758BOLERT VWS,

BROBMIERL TV RV, EHOEHILLENR TV S,

REDPAS 7—% YENIZBWT, RIKTH 2, US$150/F /4 (7T AKKE)
EHOFAEFRILT, ZEFH 25% 1 L 14%TH 5,

BEMRENZE T 21% 12 L, 38% L REDMHEEZRL TV,
REOFHHAPERDIFARLTEY ., MATHBEBLIARRL TV S,

BRZLNEREB O, s, TERAELREREIGHEZAEAL TV,
BWOPR, HWRICHTIEBRORE, OO LMk 0O K& LTI &
BFHNHZHEL Twa,

H iy

WO REMBIZIE RERBEZ LM E (The First Eastern Zone
Agricultural Project : FEZAP) 2T WTBY ., ZoOEEIT 1997 FE 6 Ik T
$5, FEZAP R THIZEARNZHARHEEIBHED L AT THEESN TV R W,

B L&), KO BERERZ 7 -5 VEIICE->TIE, BEL oY <
I hTHbB, LEHoT, TORERRBROTRAY -7 5 VI3 REHBIZEB T 2
B BAN L RERSHBE L RET A LT, F I REMMIREERE
ATEE VW) REMEFIF SR TS,

CORBEOHMIIRD LI IZEZLNS,

1) COMBIIBITA2HREVRELEBE, T, RE*SUCROMNELEOE%
FTEOEARAMLHBEIEEZKEL., 7— 7 YMEHBHL T, BERETEODIZ
ZIncEAOTO Y VOBEEMNN T EIT R, BEE TV 2 2 b
DR oN4 0y b TFaY s N EBRET L,

2) BEEIN/INAM0y TR Y2 MIoWT, FL— 74—V F 1.
LARLVORELZERL, HFH - BEN - MBERTREREZHLLIZL., T
TORTEBLELDERER T O 22 T 5,

3) AAEDEBRIZBVT, A7y — = ML, HHBEZITE,
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()

(3)

AR A X 5 3 I

Lhuntshi, Mongar, Tashiyangtshe, Tashigang, Pemagatsel 3 & U Samdrup
Jongkhar O 6 B CHRE MM KL MR ET S,

REDHE

A3 Phase ] B L O Phasel 2°6H 2 %,

1)

2)

TAY—75 #F& (Phasel)

CORBEIREMIBOBRBABL P ZOMBORMELZEEL TV A EICHL.
T8 UREEABIVHEBAT LB L T TR BRI 23 2 ER L .
REFEDYRAY - T IV 2RKET D, YA —T I3 0hDEAD SO
V2 POBERESFTES 2, BRXTE s boh s 0y T
D727 b2 BET A,

IDHI, F—%, FMEPBELZTNEL, SHETEI L b, B
FORBHE2 L Va—L, MESOBIEBLUOFORES*ERT 2, 20
PR B EME Gk, B, BEiL) BLU0her sy -3 (HE, %
Foo MTARI, <-4 v b, BRAS. BBk, BE., $Kk. HE, Bt
RE) CHEHTER, 7HE2T52v., T2 ERN LT 22 M %
RETH BERMMAATOEEIHELZIFBEMICKRET 2, EHE. B
BEHTHY, BEHBOAL ST T -5 2L DOEFTAMIILDIZ LN
EEZEDPULETDH D,

TV -7 4= 54 #HE (Phasell)

) DFEELATEESNNf Oy b7y oy Mizdl, FL - 74—
PE)T A LRNLVORELEERT 5, COREP. HITLTRD LD 63K
Bx BT 5, CORBRBBLEBTL22L10L), B ZBRY R
LI EIZID, 75 VBAIREBIUOHEBREREERT L L2 BT
DI kERD,

B, RERKR, REBKOZOIC, M TFAK, SR, REA, @K
HEKY %720 DR Bk

SAREBFE LCRBT 2 RBMR. KB AL F—5LOMKDR
BERMLCHARY 7, BEWLE, ML, BHELL EOLDOR
Bl i
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1I

3 HEHR

HIE. &8 7T RE»EFTEIERSIN, §TICHEPICA-TE, BEHNIBTIEE 8
REr B EOTERI»2A)L LTV EIATHL, £ 7 ReTH TIIBRAER
REOWUE., RELAEOMNEBIUVEFROAMFAPRESIMOBELZ-> TV A,
COHWMZERTLORFATRIELOFEEIERBSINAT VL, FiIZ, B¥. &
BLUMKEZHNHATRZ2EFZHEATLHEM (RNREZ ¥ —) & LTEHZ2, —T
LT Z#DRE % X% 7-% [Bhutan Research Strategy and Plan . The Renewable
Natural Resources Secter] #FEE L. BHNOBHEL LICAbE THELLZ LT,
TS5 VEBHORERBELVWTEHRROEF L XLVOE L2 HBETERAAEZRL
EELHDELTHMIICETL2IDTHL, EFE 4 7O RNR Ly —132 9
VO ZREDOLETHBEINLLLDTH 5,

T2, TNITORBEELS IR %¢wat:t%%h\ﬁ@@§%ﬂﬁ
EFNDADOHIBORBEOT NS v ANBMELEZ->TE, TOHBEEKEL 2

PRAR AV SR (ALY R =K I aAL o 7~7/l&ﬁi$%ﬂﬁmﬁﬂ%iﬁm
WELL)ELTwE, BERMAIIBVTIR, 2ETIT bR TV EIBMAEOH A
FROIBGVE, BEMBPZV L2 0 KAOEH ISP L VEELL bbb HE
N, HEINVHARBREATV RV, T2, TRBELMBBL IRL), LH)bAZ L
FOME LR LLELb DT, RE, $F. KEOHEOBEDLY IBEHKTH D,

(MR EACHBE] IRBBBORERACIEDL, SFRBICRIBELT
DHMOMEL L VRRNOLELHEMERZEL TR 6 ROREMEL R
TE2FETHMNET 20T, RBBBHEROEFEKER LOLDICHELERTRD b
NDEZEZOLNTWS,

ChIT, BAEBREORERMBICEHLTCNOSRERRES®, V471 75 F
Bt FAKPIBEIERAES, DB L ORI PLE LTEDEERL T
%tori%ﬂWE¥PA%%J 17— YEBFESHREDNE AN TEREL
L)L TwbbDT, HEMBOMEOPHEMOMEMN FE2HEOSOTH L L HITH
DHWHDET VI EBELRLTEIHHFIA TV L, THvoHrEZET L L
BOEPAREHBHB AN T LI L RRMICAEEETHLEELLND,

HEERBBEE 2558 - TR - ERHBE NI CEHASHOBER - ABRBLIUER
HELDPDPL2BEZEELCILEROD D, RESELAMEROATVL 2 Ep
O, ANNGEMBNZFITLTERBL TSI EPHETH S
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I-4 EHBRABILIUSHOED )

KEGIFERIFICHABBFIZEGSINZD, FRIEEBLCER 10FEEEG L L
"C}}Téméﬂ&i)")f:o

A, 75 VERFREBLTHLEBRELABROED HIZOWTHAY 2T - -
A HIBBEFLAV Y FEBIVFESHVEDRIE 722 &id. LT JICA £
ELTEBLAERLDY, BURHL L TRIRTA2Z L RNETHHLDT, HI 6
B W TFREBITFEYAVEZER) OMBIIUD, BFETLIETERN KL,
HOTHMOBOREL L THABF LB NI EFsBHE T2 TH- 12,
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HiH

Ministry of Planning, Royal Government of Bhutan

- 49 -

F—1 HE8RA 7 FFEIZBITLHMANTR
(Nu. in million)
ORGANIZATIONS RECURRENT| CAPITAL TOTAL %

1.|His Majesty's Secretariat 35.17 1.47 36.64 0.1%
2.|National Assembly of Bhutan 31.28 3.06 34.34 0.1%
3.|Royal Advisory Council 21.39 0.53 21.92 0.1%
4.|Council for Ecclesiastical Affairs 259.98 32.49 292.47 0.8%
5.|Special Commission for Cultural Affairs 81.63 207.99 289.62 0.8%
6.|Judiciary 123.16 118.19 241.35 0.8%
7.|Royal Audit Authority 61.78 21.02 82.80 0.2%
8.|Royal Civil Service Commission 40.79 2,035.18 2,075.97 5.9%
9.|Bhutan Olympic Committee 26.49 43.72 70.21 0.2%
10.|Dzongkha Development Commission 13.96 3.1 17.07 0.0%
11.|National Environment Commission 5.25 120.17 125.42 0.4%
12.|Police, Jail and Fire Services 688.29 355.01 1,043.30 2.9%
13.|Ministry of Home Affairs 208.09 366.65 574.74 1.6%
a. Secretariat 63.17 335.65 398.82 1.1%

b. Registration Division 36.32 0.00 36.32 0.1%

c. Survey and Land Record Division 108.60 31.00 139.60 0.4%
14.|Ministryof Finance 5.498.69 552.10 6,050.79 17.2%
a. Secretariat & Divisions 693.10 236.20 929.30 2.6%

b. Debt Servicing 2,149.53 0.00 2,149.53 6.1%

¢. Common Public Services 406.06 315.90 721.96 2.0%

d. Reserve for Pay Revision 2,250.00 0.00 2,250.00 6.4%
15.|Ministry of Foreign Affairs 734.01 2242 756.43 2.1%
16.|Ministry of Health and Education 3,662.79 2.607.49 6.270.28 17.8%
a. Secretariat 49.70 0.45 50.15 0.1%

b. Education services 2,089.00 1,203.65 3,292.65 9.4%

c. Health services 1,524.09 1,403.39 2,927.48 8.3%
17.|Royal Instt. of Management 50.41 137.08 187.49 0.5%
18.|Ministry of Agriculture 1,453.98 2.844.95 4,298.93 12.2%
a. Secretariat 163.39 137.05 300.44 0.8%

b. Research, Extension & Irrigation Division 263.66 535.80 799.46 2.3%

c. Crop & Livestock services Division 226.16 420.87 647.03 1.8%

d. Forest services 275.70 794.99 1,070.69 3.0%

e. Area Development Projects 525.07 956.24 1,481.31 4.2%
19.|Ministry of Trade and Industry 1.077.40 3,638.12 4,715.52 13.4%
a. Secretariat 30.65 9.38 40.03 0.1%

b. Tourism Authority of Bhutan 12.29 24.50 36.79 0.1%

c. Trade Division 67.66 39.93 107.59 0.3%

d. Geology & Mines services 70.37 40.49 110.86 0.3%

e. Power services 896.43 3,397.59 4,294.02 12.2%

f. Industries Division 126.23 126.23 0.4%
20.{Ministry of Communication 1.451.09 5,664.04 7,115.13 20.2%
a. Secretariat 55.34 16.84 72.18 0.2%

b. Postal services 203.89 36.08 239.97 0.4%

¢. Telocommunication services 273.14 1,149.58 1,422.72 4.3%

d. Roads services 650.46 3,218.26 3,868.72 11.0%

e. Works & Housing services 228.38 1,099.78 1,328.16 3.5%

f. Civil Aviation 24.29 35.54 59.83 0.2%

g. Surface Transport 15.59 42.93 58.52 0.2%

h. Thimphu City Corporation 65.02 65.02 0.4%
21.[Ministry of Planning 55.47 61.86 117.33 0.3%
22.|Dzongkhag Administrations (Civil) 495.84 255.69 751.53 21%
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Ministry of Agriculture
(MOA)

Natural Resources
Training Institute
(NRTI)

Resea?ch, ) Crop and ] Forestry Services Policy & Planning Administration and
Eansgn & lees]gqclf Servxces Division Division Finance Division
Irrigation Division 1vision
FSD PPD) AFD
(REID) (CLSD) (FSD) ( (AFD)
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1) MEAROKE
£# A

(B HE )

BFN 29 £ RRAFRPIRME T SRR

RAFN 29 £ BHEAE

BF051 £ RBREBEEIR

BFN 52 & BENEREICEARER

RBAN 53 Efis HhEXTRERRBHABE

BFN S5 & MRRBEEAHE

Bfn 57 & WIS Ty vaHIVaLIYAL 2 —F 2 aF LA
BGARKEENE. RO YT« L JEERDEIRBE.
BEERARIARR. HMETER T, RERRE
it (RELK) | BR¥EL REXY)

ORI, MEFRRRESEFIZE. RRHEFAFREREM. RABREAFTELR.
RITEARBHABRER (BETF) | () BEIAKPRER - BHEAREAR. Tl
B -BREIXHE. () BAREIARSHAEMESOSES. (1) BREBFMRER
FHEE, ERFIARMNERMRIBRLEEHDH S,

(CEBRE)

BN 42~ 56 4F RU—=V T IFR T IHNZARI VST TTA AV FRTT | R85
W, ¥o¥F=TF, 74 ) ECVICREREE LTSN

BF 57 ~58 4E YT LA —FET O NBRFRREE R ERHERNE

ARA 59~60 4 R T AET VT )NRBEFEE EERRERE

iBF 60~61 4E FUEYKR—F 3 )R ERESEERRAER R

A 61~63 4F a2y ETEF T4 BHBRERSHEHERRETHE

ARl 63~FHocHE ZuryE7ET YT )INEERAREIIEERRERE

TR 2~3 4 T—=F T FLV, aayET, AFTa, Z V-0, %Y, F=
T UKy, ¥ oV TICERERE L LTS

TR 4~5 4 Fr T IET7 T AT TRBYCGERNEE A RAEMR

PR 6~7 F T=F YEY T T4 P Y BRBTREARERALTHE

T 8 4F 1Y P2 TET 7V 7Bt EREREHR

Fi% 8~9 4 4> FEY I v+ FHEO oS sr mR A H ik

ER 9~11 4 AV XFRE Y T=F 0 TUVAZT, TEMNA Y, TUVY

T 97 IAF, BLNRN, N TFFYaCHERAERREL LTEM
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2) RAEHEBIUVFAEZEBORRE

H 5 ® F2E B i IR
H# #£HH H 5 ) B ] % REB % ® R
ER114E
1 6H6H (H) B 7 71) WE (JL471 11:45%. 16:20= 2 —F1) %) sFE G [ KoL BD
2 624780 (H) ” HA K, JICARBEHITAE (f;%éﬂ) B¥%
ki
3 688 (X) Z 1 FEKEESE, BEATTAY
4 6498 (K) 7 FUTTY | MUT77Y | #E) (IC167 6:00%. 10:35h 0 772 KI5 4%) B 5AZ |1991438
hESe F7 A 7T TIHARIFE R BEET o (THHH%E) | Rigm ks

5 68108 (K) F%;ZV a—-F a—Fv B 6,/9~6,20 |FRLHFERE
6 64110 (&) Z ” 19914£4H
7 6d12R (4) ” v =EEHEAML
8 64138 (H) a—F YAk Valat-> ”

9 64148 (A) ” ”

10 64158 (X) Vel FU T Fy 7T I IMBRESLITEY

A A
11 | e6A168 (K) | FUZ7> | AYHFu—n | NrFu-—i | #E (IC936 9:10%. 10:15/52 A0 — L)
N7 4 HNF ¥ AMERE LA
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B8 (9W 812 18:55%., 21:307 U &)
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14 64198 (1) BRI
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16 6A218 (H) F1) 23! T4 YT~ #8) (KB 108 8:00%. 11:35/503%)

17 6228 (X) ” B¥AB L OIICAEHT &Y

18 684230 (K) 4 UNDP L T&4%

19 6A24H (K) ” Bt

20 64258 (&) ” ”

21 64260 (1) v ”
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3) EREVAF

List of Persons Met During the Project Finding Survey

@ India

I Official

Mr. Jun-ichi Taniuchi

First Secretary, Embassy of Japan

] I onal C o A JICA

Mr. Tsutomu Shimizu
Indian Official
Delhi

Mr. P. D. Sudhakar

Mr. Rajesh Aggarwal

Mr. S. P. Vasudeva

Mr. D. M. Mulay

Karala

Shri. P. K. Sivanandan

Smt. Sheela Thomas

Shri. L. Sundaresan

Shri. A. Sundaram

Shri. D. N. Prasad
Shri. K. Sugathan

Smt. U. Suneetha

Shri. S. Rajasekhara Pillai

: Joint Secretary, Dept. of Agriculture &

Cooperation, Government of India

Director, (International Cooperation & Trade)
Dept. of Agriculture, Government of India

Director, MOWR

Diretor, Dept. of Economic Affairs, Ministry of
Finance

. Agricultural Production Commissioner &

Principal Secretary to Government.
Special Secretary, Agriculture Department

Senior Addl. Director, Directorate of
Agriculture

Managing Director, Small Farmers
Agribusiness Consortium

Project Director, S.F.A.C.
Executive Engineer, Alappuzha

Technical Assistant, Directorate of Agriculture

: Addl. Secretary to Government Agriculture

Department Secretariat, Trivandrum



Shri. R. Sasidharan

Shri. P. P. Gopi

Shri. Solemn Chacko

Mr. Elias George

Mr. George Thomas

Mr. Alkesh Kumar Sharma :

Dr. K. N. Shayamasundaran Nair

Mr. P. V. Alex

Mr. Unnikrishna Pillai
Mr. Mohawan Nair
Mr. K. Vijayah

Mr. Roshan George

Karutanaka

Mr. Basavaraju
Mr. S. K. Dhruva
Mr. D. Udayashankur

Mr. A. L. Jagadish

Addl. Director of Agriculture (Plg)
Directorate of Agriculture, Vikas Bhavan,
Trivandrum

Addl. Director of (Extn. & Horticulture)
Directorate of Agriculture

: Asst. Director of Agriculture, Directorate of

Agriculture, Thiruvananthapuram

Secretary to Government of Kerala,
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Project Title: The Master Plan Study on the Integrated Agricultural and Rural Development
in Kerala, India

Requesting Agency: Ministry of Agriculture, Government of India

Proposed Source of Assistance: Government of Japan

Desirable Time of Commencement: As soon as possible

1. Background

Agriculture is the major contributor to India’s economy, and it contributes 40% of the
GNP, and employs 74% of the working population. Among the total population of
935 million (1995), 74% live in the rural areas. With a growth rate of 2.35% per
annum, there is a growing need to increase the agricultural production especially in

rural areas.

Over the last four decades, agriculture has made important strides in the country. It
has been able to meet the growing demand of the increasing population for their
essential need. The production-of food grains increase from 51 million tonnes in
1950-51 to 176.22 million tonnes in 1990-91. However with the increase of
population, the estimated food grain requirements for 1997 and 2007 will be 210

million tonnes and 285 million tonnes respectively.

Availability of adequate, timely and assured irrigation is critical determinant of
agricultural productivity. The country’s average annual rainfall is 1,194 mm.
India has made rapid strides in creating irrigation potential since independence. By
the end of 1990-91, 80.8 million hectare irrigation potential was created in the

country (Central Water Commission, 1995).

Kerala State lies along a long narrow strip in the South-West Corner of Indian
peninsular between 8° 18 and 12° 84’ North latitudes and 74° 52’ and 77" 22’ East
longitudes. The State is bounded by Western Ghats in the East, the Arabian Sea in
the West, Tamil Nadu in the South and Karnataka in the North.

Total land area is 38,864 Sq.Km. with length of coastal line 590 km. (North to South
direction) and Width 30-130 Km. between the Western Ghats and the Arabian Sea
(East-West direction).



For administrative convenience Kerala State has been divided into 14 districts
spreading over 61 Taluks and 1,452 revenue Villages. There are 990 Panchayats, 59
Municipalities, 3 Corporations, one township and 151 Community Development
blocks with State. Kerala is a land with highly diversified physical features and agro
ecological conditions. The undulating topography of the land ranges from below the

sea level to 2,694 m above the MSL.
Physical features

Classification based on the Physio-graphical features of the State

Regions Specialities Crops grown

High Ranges Mountainous land with elevation ranging Tea, Coffee, Rubber
from 750 - 2,500m as above MSL along with  Cardamom
high ranges. Most area is reserve forests.
(1.94 lakh ha.)

High land Elevation ranging from 75 — 750m above Tea, Coffee, Rubber
MSL, (16.71 lakh ha.), located on the foot Pepper, Cardamom
of Western Ghats. Contains high content of
organic matter.

Mid land Ranges from 7.5 — 750m above MSL covering  Rice, Coconut,
16.23 lakh ha. Unulalating terrain with rivers,  Tapioca, Banana,
small hills and valleys. Annual and  Sugercane, Pepper,
perennial Crops. Ginger,  Arecanut,

Cashew and Rubber

Low Land Strips of land running along the coast Rice, Coconut

bordering the Arabian Sea with a coastal line
of 590km. with an elevation of less them 7.5m
above sea level. Characterized by back
waters. Land 1s subjected to salinity
intrusion.

The State 1s endowed with a net work of 44 rivers originating from Western Ghats.
The rivers from the major fresh water resources is estimated to cover an area of
85,000 ha. and share about 23.68 percent of the total water resources in the State.
The total annual yield of water from the rivers is estimated as 70,323 million cubic

meters.



The state has been divided into five Agro-climatic Zones taking into consideration of

its physiography, climates, soi characteristics, seawater intrusion, land use pattern,

vegetation etc.

\ero — climai

Zones

Specialities / Sub Zones

Districts

Northern Zone

Central Zone

South Zone

High Attitude Zones

Special Zone of
Problem area

Narrow Strip with an area of 10.57 lakh ha.
Divided into Low Land, Mid Land, High
Land and High ranges.

Occupies 7.434 lakh ha. Immense
potantialities for horticultural Crops. The
tract is also ideal for rice based farming
system.

Area of the tract is 7.22 lakh ha. Rice is the
major crop with wet land. Topographical
features and climatic conditions are common
for all the situations.

Total area is 9.17 lakh ha. with different
geographical regions.  The elevation in
Idukki District ranges more than 2,000m
above MSL.

Lies on the coastal line of the State covering
an area of 4.3 lakh ha. Seven rivers flow
through the Zone. Divided into 4 geographical
tracts, such as Onattukara, Kuttanad, Pokkali
and Kole lands. There is no forest area and
net area sown is above 3 lakh ha.

Kasaragod, Kannur,
Kozhikode,
Malappuram

Palakkad, Trissur
and Ernakulam

Thiruvananthapuram
Kollam,
pathanamthitta
Kottayam

and

Waynad, Idukki,
Certain areas of
Palakkad,
Pathanamthitta,
Kollam
Thiruvananthapuram

From Kollam to
Malappuram District
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Present Conditions of Agriculture and Constraints for Development with

Emphasis of Kerala State

General

Agriculture is the main occupation of the people of Kerala, engaging 37.79 percent of
the working population. The average per capita income at current prices in 1996-97
is estimated to Rs. 9,066/- which is below the national per capita. The share of
agriculture and allied sectors in the net domestic product declined from 36.43 percent

in 1991-92 to 31.36 percent in 1996-97.

In Kerala, perennial crops accounts for the largest share of land use. The climate
permits relatively high cropping intensity (136 percent). Kerala is the major Indian
producer of several important agricultural commodities like pepper (95%), Rubber
(92%), Cashew (85%), Cardamom (70%), Ginger (60%), and Coconut (43%), Several
Crops like jack, mango, Cassava, Banana, Plantain, Fruit Plants, medicinal Plants,

Vegetables etc. are also grown.

Kerala is chronically short in food grain production. Out of the gross cropped area
of 30.67 lakh ha. in 1995-96, food crops Comprising of rice, pulses, minor millets and

tapioca occupy only 16.4 percent.

According to 1991 Census, the population of Kerala was 290.98 lakhs, as against
254.54 lakhs in 1981.

Kerala State in general has humid climate except in the Southern pockets and in the

Eastern part of Palakkad region which possess a moist sub humid climate.

The State is benefitted by rainfall from both the monsoon viz. South-West Monsoon
and North-West Monsoon. South-West Monsoon starts by the end of May or
beginning of June and extends upto September. The North-East Monsoon starts by
the middle of October and continues in the month of November. The mean annual
rainfall of the State is 3,107 mm. The highest rainfall (5,883 mm) is recorded at
Neriyamangalam (Ernakulam Dist.) and lowest (651 mm) at Chinnar (Idukki Dist.).

July is the most rainly month in the Northern Districts.

% - 10



2.2

During the month of heavy rainfall and strong wind most of the rivers in the State
over flow in the lower plains resulting in flood, causing damages to crops, land,
property and life. Land slides are also not uncommon in the State resulting in

substantial loss to crops, life and property.

The total cropped area in the State is 30.67 lakh ha. The net area under cultivation is
22.648 lakh ha. (58.29 percent of the States total geographical area). More than one
lakh ha. of land having potential for agricultural production still remains unwithered.
They include cultivable waste (74,382 has) and fallows other than current fallows
(29.143 has) and accounts for about 4 percent of the total area of the State. The
cropping intensity is 135 which remains stagnant is recent years due to the fact that
wet lands where more than one crop were cultivated earlier are converted increasingly

for perennial crops where the scope for cultivating additional crops is limited.

Crop Production

Rice and pulses constitute the major food grain crops of the state. Tubers & Spices
are other important agricultural crops. Among Horticultural crops Coconut,
Vegetables, Fruits etc. and among plantation crops Rubber, Coffee, Tea, Cardamom

etc. occupy important position.

Kerala remains a chronic food grain deficit state heavily dependent on other states
and allocation from the central pool for meeting its food grain requirements. The

state can not therefore afford to neglect the food grain sector.

a) RICE

Rice is the staple food crop of the state. At present rice is cultivated in 4.31
lakh hectares with a production of 8.71 lakh tonnes. The projected demand of
rice for 2001 is 47.31 lakh tonnes. Thus there is a huge gap between the

production level and requirement level.

Group farming was the major strategy adopted under the Eighth Five Year plan

for promotion of rice production.
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d)

PULSES

Pulses are cultivated in an area of 0.202 lakh hectares with a production of 0.14

lakh tonnes.  The projected demand of pulses for 2001 is 7.30 lakh tonnes.

COCONUT

Coconut is the most important crop of Kerala in terms of area, income and
employment. It is considered as a poor man’s crop and a crop of small and
marginal farmers of the state, which has got a paramount importance in the
state’s economy and the Socio-economic scenario of the rural poor. Prosperity
of Kerala is closely linked with the fortunes of this crop. It is estimated that
about five million people in Kerala are dependent on this crop for li\}elihood and
employment. Coconut crop is the heart and soul of the Kerala’s agriculture

and the farmers.
PEPPER

Among spices in India, pepper is the major commodity accounting for the
largest share in export. Majority of the crop in the country is concentrated in
Kerala, contributing 98% of pepper production in the country there by Kerala
continues to hold the monopoly in pepper production. According to the crop
area estimates for 1995-96, the state accounts for 1.91 lakh hectares, out of 1.98
lakh hectares in the country. In 1995-96 pepper export amounted to 24,419

tonnes valued at Rs. 183.10 crores.
CASHEW

The area under the crop which touched an all time high of around 1.55 lakh ha.
by the end of seventh plan has come down to around one lakh ha. by the end of
Eighth plan. The sustainability of the crop in Kerala is in real threat on
account of the surging pressure for replacement with Rubber. Despite
implementing a special programme for area expansion, the crop suffered loss in
area to the extend of around 7,000 ha. The productivity of the crop is also

stagnant around 800 kg. which is only just fifty percent of its potential.
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24

f) VEGETABLES

Kerala is a vegetable deficit state producing only about 6 lakh tonnes per
annum, out of the total requirement of 12.78 lakh tonnes. Though there is an
immense potential in the state for vegetable promotion for meeting internal

consumption as well as for export, the same is yet to be tapped.

g) GROUNDNUT

Groundnut is the major seasonal oil seed crop of Kerala, but only a minor crop
restricted to certain pockets of the state. It is cultivated in an area of about
14,300 ha. with an annual production of 9,877 tonnes with an average

productivity of about 700 kg/ha.

Irrigation and Flood Control

Kallada Irrigation Project is the largest irrigation Project in the State. Main
components of the project are the masonary of dam across the river Kallada at
Parappar in Kollam Dist. The dam is constructed at the down stream of the
confluence of the tributaries. The live storage of dam capacity created is 487.92

M.Cu.M and Capacity utilized is 380.46 M.Cu.M.

Other Irrigation Projects are Kuttiadi, Meenkara, Chulliar, Walayar, Malampuzha,

Pothundi, Mangalam, Peruvanna moozhi and Neyyar.

Every year, the State suffers intensive crop damage due to flood. The steep to
undulating terrain characteristics, deforestation, erratic nature of occurance of
Monsoons and low infiltration rate of soil cause runoff and soil erosion during heavy
rainfall. The deposit of silt and soil lessen the depth of rivers, and often leads to

overflow in river banks in the low lying areas.

Rural Credit

The agricultural credit needs are largely met by Co-operative Banks, Regional and
Rural Banks and Commercial Banks. NABARD provide financial support for these
banks. The refinance assistance from NABARD was Rs. 184/- crores in 1996-97.
The major share of the reference (72%) absorbed by the Kerala State Co-operative
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2.6

Agricultural and Rural Development Bank, followed by Regional Rural Banks (15%),
Kerala State Co-operative Bank (8%), and Commercial Banks (5%). The

disbursement to farm front accounted for 60.7% of the total refinance for 1996-97.

Agricultural Markets

Kerala as a major producer of several export oriented agricultural commodities, has to
play a crucial role in the marketing of such commodities. Important commodities
are facing stiff competition in the national and international markets. The market
regulation Act has not been enacted in Kerala. An organised marketing support is

essential for Kerala Agricuiture.

A Regulated Market System was introduced in the erstwhile Malabar district of
Madras State in 1950 under the provisions of the “Madras Commercial Crops Market
Act 1933” and continued upto 1998 with an aim to buy and sell produce of
commercial crops. There were 348 whole sale assembling markets in Kerala as on

31.3.1990. No uniform system is followed in these markets.

Various agencies engaged in marketing agriculture produce and processing operations
in Kerala, in the Co-operative section are MARKET FED, RUBBER MARK,
CAMPCO, KERAFED, COMARK, RAIDCO, KSHPDC etc.

Agricultural Market Development Projects also implemented in the state. The
project aims at establishment of 3 urban and 3 rural wholesale markets for

agricultural commodities with EU assistance.

Storage Facilities

Storage facilities are presently available only to Food Corporation of India, Kerala
Warehousing Corporation and Co-operatives. Availability of storage facilities is
very meagre in private sector. The warehousing corporation has 64 warehouses
spread allover the state with an aggregate storage capacity of 1.90 lakh tonnes. The
Food Corporation of India has a storage capacity of 5.15 lakh tonnes in their own

godown and 11,350 tonnes in rented godowns.



2.7

2.8

Research and Extension

The Kerala Agricultural University (KAU) imparts education in different branches of
study in Agriculture and allied services. The five Regional Research Station
(RARS) are available with the introduction of National Agricultural Research Project
(NARP) to conduct Research on multi dimensional problems of local importance.
53 Rice varieties were released from the Research stations, in addition to release of
new high yielding varieties of vegetables, tubers, spices, commercial crops etc.
University also imparts training to the technical staff of various departments,
commodity Boards, Banks etc. Four Krishi Vigyan Kendras are also functioning
under KAU. CPCRI, CTCRI, ISR, CWRDM, Coconut Development Board (CDB),
Spices Board, Tropical Botanic Garden and Research Institute (TBGRI), are other

institutions functioning in the state.

The State Department of Agriculture has well established set up for formulation,
implementation and extension activities of various agriculture development
programme with Panchayat as base level. All the programmes are being
implemented through 1,047 Krishi Bhavans. Farm Information Bureau (FIB)
formed in 1969 is the unified agency which provides active and complete information
communication support to the extension and developmental activities in the farm

sector of the state.

The State Government maintains 5 Regional Agricultural Technology Training
Centres (RATTC:s) to impart training on latest technologies developed in agriculture
and allied fields to technical persons farmers and youth. Two farmers Training

Centres are functioning under OPEC Project.
Constraints and Future Programmes

- Constraints

1. Predominance of Small holdings.

2. Depletion of organic manurie resources and nutrents and degradation of surface
soil due to soil erosion.

3. Absence of Scientific and systematic crop planning consistent with land
capability and ecological Sustainability.



4. Increasing incidence of pests and diseases for both crops and animals.
5. Poor data base

6. Fluctuations in the price of agricultural commodities and the failure to evolve
and effective price support mechanism to ensure stable and remunerative price.

7. Low level of investment
8. Declining credit deposit ratio in the state

9. Shortage of food and fodder for livestock.

Future Programe in brief

The strategy for future agricultural development is to maximize the income from
unit land through system approach to resources use and management integrating
crop, livestock and fisheries. The focus will be on ensuring the livelihood
security to the population dependant on agriculture rather than enhancing
commodity production per sector. The ultimate objective would be strengthening
the income base of the small and Marginal farmer by enabling them the optimal
utilisation of biophysical resources available at their command and of the
agricultural labour by enlarging the employment opportunities. There should be

improvement in productivity and reduction in cost.

Required Technical and Financial Cooperation

Kerala State has embarked on a historic and difficult economic tansformation and

agricultural reform. Japanese technical and financial cooperation can ensure that

this reform process is successful and contribute for increased agricultural production

in

India. In particular, cooperation is urgently needed for the integrated agricultural

development in Kerala State for the following actions.

(1) Formulation of a master plan for increasing the agricultural production in the

(2)

Kerala State of India

Rehabilitation of irrigation & drainage facilities, flood control facilities, soil
conservation, rationalization of irrigation & drainage networks, formation of

Water Users Association.

1) Repair of deteriorated canal net works
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2) Improvement of O&M of irrigation and drainage system through
establishment of WUA

3) Replacement of pipes, tubewell pumps and gate etc
Preparation of suitable land use plan based on the land suitability

Establishment of effective agricultural input supply and product marketing

system

Modernization of agricultural supporting services such as seed industry,

agricultural processing and machinery maintenance.
Design of efficient agricultural finance system benefiting private farmers.
Promotion of environmental friendly agriculture methods

Controlling the use of agricultural chemicals; reducing the overgazing and

reversing the land degradation due to cultivation.

Establishment agricultural statistical services and modernization of agricultural

education, research and extension services.

(10) Training of professionals in agricultural research, extension and administration.

Objectives

Based on the above background, the major objectives of the Study are defined as

follows:

(1)

()

To conduct a Master Plan Study in the Kerala State in India to identify the
major problems and the respective projects which can tackle and mitigate these

problems for the sustainable integrated agricultural development (Phase I Study)

To divide and prioritize the projects according to the necessity of the project for
the development of the area and select the pilot project(s) which have higher

priorith and feasibility to be implemented (Phase I Study)



6.1

(3) To Analyze the feasibility of the selected pilot projects identified through the
Master Plan (Phase IT Study)

(4)  To make technology transfer to the counterpart personnel and to the farmer

leaders of the Study Area through out the course of the Study
Proposed Study Area

The Study area shall cover the Kerala State in India with an area of approx. 38,000

sq.km. The Study Area is shown in Fig. 1.

Scope of Study

The study shall comprise of two phases; i.e., Phase I and Phase IL.
Master Plan Study (Phase I Study)

The Master Plan Study for the proposed Study Area will be conducted to study the
existing conditions and to identify suitable countermeasures and the projects which
can eliminate or lessen the major constraints which restrict the agricultural
development. The sustainable integrated agricultural development projects will be
formulated and the pilot projects will be selected for the next stage of the Feasibility
Study. For this purpose, the following works shall be carried out in association with

the related agencies.

(1) An extensive inventory survey shall be carried out throughout the Kerala State
in India to collect and review the data and information and to analyze the

existing conditions on the following major items:

1) Irrigation, Drainage, Flood Control, Soil Conservation and its related

facilities

(i) Existing condition of the irrigation canals, canal lining and drainage

network
(1) Existing condition of flood control facilities

(111) Water management and water users association
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Basic data and information

Apart from the above data the following information shall be collected on

the following aspects of the Study Area.

(1) Natural conditions including topography, geology, meteorology,

hydrology, water quality etc.

(i) Social conditions including population, social organizations,

education, land tenure, employment, socio-economy etc.

(iif) Agronomic conditions including soil, land use, soil erosion, soil
salinity, farming practices and cultivation techniques, crops and

yields, extension, animal husbandry, livestock protection etc.

(iv) Conditions of agriculture infrastructure facilities including irrigation
and drainage, farm roads, agricultural processing marketing facilities

etc.

(v) Conditions of social infrastructure facilities including transportation,
domestic water supply, rural electrification, sanitation, social welfare

etc.

(vi) Agroeconomic conditions including production cost, farmer’s

organizations, cost-benefit, socio-economy etc.

(vi1) Environmental Aspects

Review of existing development plans in the Study Area

Analysis of the major constraints which restrict the development of the area

Identification of suitable countermeasures and the projects to eliminate or lessen

these constraints

Classification of areas according to the similarity of constraints for development
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(6) Formulation of sustainable integrated agricultural development programs based
on the above data and information. The development programs will be

formulated considering the following aspects:

1) Formulation of Basic Agricultural Development Plan including the land

use plan for the Kerala State

2)  Identification of area-wise priority projects which include various
components of the countermeasures which can solve or migrate the

constraints of development as mentioned below:

() Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing

and farming organizations

(i1) Restructuring and development of agricultural infrastructure facilities
with respect to water resources, on farm irrigation system, drainage

etc.

(iii) Development of social infrastructure facilities such as rural roads,

domestic water supply, sanitation, rural electrification etc.

(iv) Other necessary components of the projects pertaining to each

selected area

(7)  These projects shall be prioritized according to their necessity and importance

and selection of pilot project(s) for the Phase (II) Study shall be made.

(8) Based on the necessity of the pilot project(s), detailed topographical and landuse

surveys shall be carried out in the selected areas and the maps shall be prepared.
Feasibility Study (Phase I Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried

out covering the following aspects:

(1) Intensive surveys in the priority areas and collection of data and information

necessary for the feasibility study
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1) Meteorological, hydrological and water quality survey

2) Soil, agronomical and land use survey

3) Survey of irrigation and drainage systems and on-farm irrigation and
drainage facilities

4) Livestock survey

5) Survey of agricultural processing, and agro-industry

6) Survey of rural infrastructure including domestic water supply, sanitation,
rural electrification etc.

7) Marketing and social infrastructure survey

When experimental facilities are required for collecting the necessary data and
information for these projects, construction and monitoring of the experimental

facilities shall be carried out. The experimental facilities shall cover the

following aspects:

* Experimental facilities to explore and analyze the possibility of using farm &
animal wastes and local energy for the rural development. The local energy
shall be used for integrated agricultural development activities including

water pumping, post harvest, agricultural processing, rural electrification etc.

Analysis of data and information and formulation of a detailed concrete

development plan for each project selected in this Study

To undertake a preliminary engineering design for the various facilities of the

project

To prepare the cost-estimate for the selected project(s)

To carry out the economic and financial analysis of the project(s)

To evaluate the social and environmental impacts of the project(s)

To prepare an optimum implementation program for each of these project(s)

To establish a guideline for the water users association and irrigation
department regarding the operation, maintenance of the irrigation system and

the effective water management practices

7 - 21



6.3

6.3.1

6.3.2

6.4

(10) To propose planning mechanisms for developming a strategic plan for the
agriculture research system and the priority directions of the agrarian science

and the respective research programs according to those directions

(11) To propose cooperation linkages with farmers, farmers associations and

research institutes
Study schedule

The study shall be carried into two phases; i.e. Phase I and Phase II. A tentative

Study Schedule is shown in Fig. 2.
Master Plan Study (Phase I Study)

The master plan study shall be carried out within a period of 8 months, i.e. field work
for 5 months in Bangladesh and home office work for 3 months in Japan from the

date of commencement.
Feasibility Study (Phase I Study)

Following the master plan study, the feasibility study shall be carried out within a
period of 10 months, i.e. field work for 6 months in India and home office work for 4

months in Japan.
Reports

The following reports will be made by the Study Team and submitted to the

Government of India.
1) Inception Report

Twenty (20) copies at the commencement of the study
2)  Progress Report (I)

Twenty (20) copies at the end of the field Work in India

3)  Interim Report
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7.1.1

Twenty (20) copies at the end of the Master Plan Study and the commencement

of Feasibility Study
4)  Progress Report (II)

Twenty (20) copies at the end of the Phase II Study in India

5)  Draft Final Report

Twenty (20) copies at the end of the Home Office Work of the Phase II Study in

Japan
6) Final Report

Fifty (50) copies within 2 months after the receipt of comments from the

counterparts on the Draft Final Report
Estimated Project Requirements

Japanese Contribution

The government of Japan is kindly requested for the technical cooperation through
Japan International Cooperation Agency (JICA) including dispatching the Study
Team, supplying the equipment and other facilities mentioned below for the Study

and performing transfer of knowledge to the counterpart personnel of the Study.

Expertise for the Study
The expatriate experts required for the study will be as follows:

- Team Leader

- Irrigation and drainage Engineer

- Meteorology and Hydrology Expert

- Soil and Land Use Expert

- Agronomist

- Livestock Specialist

- Agricultural Processing/Marketing Expert

- Rural Development Planner
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7.1.2

7.1.3

7.2

- Design and Cost Estimate expert
- Project Economy and Cost Estimate expert
- Surveyor

- Environmental Expert
Total : 12 experts
Equipment and Other Requirements

Three personal computers and programs for hydrological calculations
Local transport for the Study Team — 3 Mini vans
Xerox machine for the Study purpose

Water Quality Checker for insitu measurement of the water quality

The above facilities shall be handed over to the Ministry of Agriculture of
Government of the People’s Republic of Bangladesh after the completion of the
Study. It is requested that the study Team shall bring all the necessary equipment,

materials and other consumable items required for the Study.

Counterparts Training in Japan

Counterparts training shall be carried in Japan for 1 to 2 month(s) period about the
Advanced Crop and Water Management Techniques & Agricultural Research System

in Japan.
Contribution from the government of India

In order to facilitate smooth implementation of the Study, the Government of the

India shall take the following measures:
(1) To secure the safety of the study team

(2) To permit the members of the Study team to enter, leave and sojourn in the
People’s Republic of Bangladesh in connection with their assignment therein,

and exempt them from alien registration requirements and consular fees.

b
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(6)

(7

To exempt the Study team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the India for

the conduct of the Study.

To exempt the Study team from income tax and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the
Study team for their services in connection with the implementation of the

study.

The following facilities and arrangements shall be provided to the Study Team

in cooperation with the relevant organizations:

- Data and information for the Study
- Office room(s) and materials

- LD. Cards for the members of the Study

To assign full time counterpart personnel to the Study Team during their stay in

India to play the following roles as the coordinator of the Study.

- To make appointments, and set up meetings with the authorities,
departments, and firms wherever the Study Team intend to visit.

- To attend the site survey with the Study Team and make arrangements for
the accommodation, getting permissions etc.

- To assist the Study Team for the collection of data and information.

To make arrangements to allow the Study Team to bring all the necessary data

and information, maps and materials related to the Study.
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FIG.2 TENTATIVE STUDY SCHEDULE
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Table-1 AREA PRODUCTION AND PRODUCTIVITY OF PRINCIPAL CROPS

Si o Area (ha) Production (tonnes) Productivity (kg/ha)
No. P 19192 |'1095 06 [ 1996-97+| 122192 | 1995.96 | 1996-97%| 22192 | 1995.96 | 1996-97+
Base year Base year Base year
1 2 3 4 5 6 7 8 9 10 11
1. |Rice 541,327) 471,150 430,826] 1,060,350 953,026 871,361 1,959 2,023 2,023
2. |Jower 5,152 5,454 4,260 2,623 2,776 2,279 509 509 535
3. |Ragi 1,635 2,025 1,682 1,323 1,638 1,320 809 809 785
4. |Other Millets 1,936 3,173 2,662 1,505 2,463 2,138 777 776 803
5. |Pulses 22,9211 20,9901 20,207 16,185 15,014 14,356 706 715 710
6. |Suger Cane 6,237 5,623 5,944] 42,8221 28,313] 54,808 6,866 5,035 9,221
7. |Pepper 178,126 191,596 172,599 50,309] 68,569 53,774 282 358 312
8. |Chillies 531 495 636 526 495 649 991 1,000 1,020
9. |Ginger 15,400 12,925 13,926 45,403 46,455 52,614 3,265 3,594 3,778
10. |Turmeric 2,738 3,968 3,757 5,662 9,559 8,413 1,910 2,409, 2,239
11. |Cardamom 43,6701 44,248 43,043 3,450 5,380 4,736 79 122 110
12. |Arecanut 63,4371 70,899 72,799 13,116] 17,429 15,464 206,756 229,999] 212,420
(Million nuts)
13. |Banana 22,602 26,267 25,723] 303,620] 362,919] 378,668 13,410 13,817 13,946
14. |Other Plantain 42,467 46,594 46,386 211,186 229,493 231,967 4,552 4,925 5,001
15. |Cashwnut 112,059 103,284] 100,497 104,601 82,759 78,439 933 801 781
16. |Tapioca 141,881) 113,598 142,032]2,657,865|2,500,113]|2,588,306] 18,733 22,008| 18,223
17. |Sweet Potato 2,457 1,798 2,084 19,951 21,775 15,977 5,120, 12,111 7,667
18. |Ground Nut 14,041 12,994 14,312 10,436 9,663 9,877 743 744 690
19. |Sesamum 9,006 6,255 5,261 1,986 2,131 1,444 221 341 274
20. |Coconut 863,061] 914,370 1,005,459 4,641 5,155 5,759 5,377 5,638 5,728
2]. |Cotton 11,922 10,661 12,289 19,242 17,206 20,214 1,614 1,614 1,645
22. |Tabacco 204 152 208 382 285 479 1,873 1,875 2,303
23. |Coffee 84,016 82,348] 82,348] 30,960 45,000 43,890 369 546 661
24. |Tea 34,708] 36,775 36,871 66,8031 64,801 62,593 1,925 1,762 1,698
25. |Rubber 425,768 448,988 449,952 343,109 474,555 514,500 806 1,056 1,143

Source: Economic Review 1997
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Project Title: The Master Plan Study on the Project for Modernization of Irrigation

Channels and Water Management System of Cauveri River Basin for

Sustainable Agricultural Development in Karnataka, India

Requesting Agency: Ministry of Water Resources, Government of India

Proposed Source of Assistance: Government of Japan

Desirable Time of Commencement:

1.1

Background
General

Agricultural is the major contributor to India’s economy, and it contributes 40 % of
the GNP, and employs 74 % of the working population. Among the total population
of 935 million (1995), 74 % live in the rural areas. With a growth rate of 2.35 % per
annum, there is a growing need to increase the agricultural production especially in

rural areas.

Over the last four decades, agriculture has made important strides in the country. It
has been able to meet the growing demand of the increasing population for their
essential need. The production of food grains increase from 51 million tonnes in
1950 - 51 to 176.22 million tonnes in 1990 - 91. However with the increase of
population, the estimated food grain requirements for 1997 and 2007 will be 210

million tonnes and 285 million tonnes respectively.

Availability of adequate, timely and assured irrigation is critical determinant of
agricultural productivity. The country’s average annual rainfall is 1,194 mm.
India has made rapid strides in creating irrigation potential since independence. By
the end of 1990 - 91, 80.8 million hectare irrigation potential was created in the

country (Central Water Commission, 1995).

Karanataka State covers an area of 191,791 sq. km, with a population of about 44.8
million (1990 - 91) and is situated on the western edge of the Deccan plateau. The
State’s economy depends on agriculture for about 31 % of production, 10 % of
exports and 71 % of employment. The state has extreme topographical and

climatological features. The Western Coastal belt and the Western Ghats receive the
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highest rainfall in the south-west monsoon. The land slopes gently towards the east
and the rainfall also decreases. Nearly 45 % of the state receives less than 700 mm
and 83 % receives less than 900 mm of rain. About 75 % of the State is considered

as drought prone.

The two important river basin in the state are Krishna and Cauvery and it covers a
geographical area of 58.93 % and 18.84 % respectively. As such development of
available water resources has a direct bearing in building economic prosperity of the
State. The ultimate potential for irrigation the State including ground water is
assessed at 5.5 million hectares. The average annual surface flow in the state is

estimated to be around 97.352 M.Cum.

In the Cauvery basin, the earswhile Kings (Maharajas) constructed a series of river
anicuts (barrage) across the Cauvery river and its tributaries like Kabini, Hemawathi
and Laxmana Thirtha etc. These anicuts and channels are 100 to 800 years old.
There are totally 21 anicuts in the Cauvery Basin. It irrigates a total area of 19
million acres. The areas receiving irrigation benefits from these anicut channels lie
mainly in Mysore, Nandya and Hassan districts and to a small extent in Kodagu and
Bangalore districts. The land under these anicut channels are fertile. Generally red
sandy soil and in some parts black cotton soil is existing in the command area of the

above river anicuts.

Over the years, the river anicut canals have lost its regime section, siltation have
taken place and there is a good lot of weeds growth in the canal. The controlling
arrangements are worn out, due to which the tail end command area are suffering for
want of water and lot of leakages through controlling arrangements and seepage
through the unlined canal system are resulting in short fall of water requirement in the
tail end area of each river anicut canal. Due to the above reasons the area of the

command area during summer irrigation is restricted.

The renovation and modernization of river anicut and its channels is very much
necessary to improve the canal system and to conserve water to improve the
efficiency of water management which results in improvement in yield of agricultural

production.

% - 31



4.1

Objectives

Based on the above background, the major objectives of the Study are defined as

follows:

(I) To conduct a Master Plan Study in the Cauvery Basin to identify the major
problems and the respective projects which can tackle and mitigate these
problems for the sustainable integrated agricultural and rural development

(Phase I Study).

(2) To divide and prioritize the projects according to the necessity of the project for
the development of the area and select the pilot project(s) which have higher

priority and feasibility to be implemented (Phase I Study).

(3) To analyze the feasibility of the selected pilot projects identified through the
Master Plan (Phase II Study).

(4) To prepare the implementation programs for these pilot project(s) (Phase II

Study).

(5) To make technology transfer to the counterpart personnel and to the farmer

leaders of the Study Area through out the course of the Study.

Proposed Study Area

The Study Area shall cover a total command area of 69,494 ha, which include the five
districts of Mysore, Mandya, Hassan, Kodagu, and Bangalore of Karnataka State,
India.

Scope of the Study
The Study shall comprise of two phases; i.e., Phase I and Phase II.
Master Plan Study (Phase I Study)

The Master Plan Study for the proposed Study Area will be conducted to study the
existing conditions of the Study Area and to identify suitable countermeasures and the

projects which can eliminate or lessen the major constraints which restrict the



development of Cauvery river basin. The sustainable integrated agricultural

development projects will be formulated and the pilot projects will be selected for the

next stage of the Feasibility Study. For this purpose, the following works shall be

carried out in association with the related agencies.

(I) An extensive inventory survey shall be carried out in all the areas through out

the Command Area of the Cauvery basin to collect and review the data and

information and to analyze the existing conditions on the following major items:

1)  Anicut (Barrage) and its Related Facilities

1)

2)
3)
4)
5)
6)

Distribution of anicuts and their relative importance with respect to
the necessity of the local population

Existing conditions of Anicuts and anicut sluices

Existing conditions of the irrigation canals, and canal lining

Existing conditions of culverts, bridges and aqueducts

Availability of silt traps to avoid silt entering the canal system

Water management and water users association

2)  Basic Data and Information

Apart from the above data the following information shall be collected on

the following aspects of the Study Area

1)

2)

3)

4)

Natural conditions including topography, geology, meteorology,
hydrology, water quality etc.

Social conditions including population, social organizations,
education, land tenure, employment, socio-economy etc.

Agronomic conditions including soil, land use, soil erosion, soil
salinity, farming practices and cultivation techniques, crops and
yields, extension, animal husbandry, livestock protection etc.
Conditions of agriculture infrastructure facilities including irrigation
and drainage, farm roads, agricultural processing, marketing facilities

etc.
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2)
3)

4)

&)

(6)

5) Conditions of social infrastructure facilities including transportation,
domestic water supply, rural electrification, sanitation, social welfare
etc.

6) Agroeconomic conditions including production cost, farmer’s
organizations, cost-benefit, socio-economy etc.

7) Environmental aspects
Review of existing development plans in the Study Area
Analysis of the major constraints which restrict the development of the area

Identification of suitable countermeasures and the projects to eliminate or lessen

these constraints

Classification of Areas according to the similarity of constraints for

development

Formulation of sustainable integrated agricultural and rural development
programs based on the above data and information. The development

programs will be formulated considering the following aspects:
1)  Formulation of Basic Development Plan for the Cauvery Basin

2) Identification of Area-wise priority projects which include various
components of the countermeasures which can solve or mitigate the

constraints of development as mentioned below:

i) Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing,

and farming organizations

i1) Restructuring and development of agricultural infrastructure facilities
with respect to water resources, ravine reclamation, on-farm irrigation

system, surface and subsurface drainage, land reclamation etc.

1i1) Development of social infrastructure facilities such as rural roads,

domestic water supply, sanitation, rural electrification etc.



4.2

(7

®)

iv) Other necessary components of the projects pertaining to each

selected area

These projects shall be prioritized according to their necessity and importance

and selection of pilot project(s) for the Phase (II) Study shall be made.

Based on the necessity of the pilot project(s), detailed topographical and landuse

surveys shall be carried out in the selected areas and the maps shall be prepared.

Feasibility Study (Phase II Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried

out covering the following aspects:

(D

)

(3)

Intensive surveys in the priority areas and collection of data and information

necessary for the feasibility study

1)  Meteorological, hydrological and water quality survey

2)  Soil, agronomical and land use survey

3) Survey of irrigation and drainage systems and on-farm irrigation and
drainage facilities

4)  Livestock survey

5)  Survey of agricultural processing, and agro-industry

6)  Survey of rural infrastructure including domestic water supply, sanitation,
rural electrification etc.

7)  Marketing and social infrastructure survey

When experimental facilities are required for collecting the necessary data and
information for these projects, construction and monitoring of the experimental
facilities shall be carried out. The experimental facilities shall be installed to
investigate the various water resources and available water supply including
groundwater, stream water, river water etc. for sustainable agricultural

improvement including irrigation, animal husbandry and domestic water supply

Analysis of data and information and formulation of a detailed concrete

development plan for each project selected in this Study



4.3

4.3.1

4.3.2

(4) To undertake a preliminary engineei‘ing design for the various facilities of the

project
(5) To prepare the cost-estimate for the selected project(s)
(6) To carry out the economic and financial analysis of the project(s)
(7) To evaluate the social and environmental impacts of the project(s)
(8) To prepare an optimum implementation program for each of these project(s)

(9) To establish a guideline for the water users association and irrigation
department regarding the operation, maintenance of the irrigation system and

the effective water management practices.

Study Schedule

The Study shall be carried into two phases; i.e. Phase I and Phase II. A tentative

Study Schedule is shown in Figure 2.

Master Plan Study (Phase 1 Study)

The master plan study shall be carried out within a period of 8 months, i.e. field work
for 5 months in India and home office work for 3 months in Japan from the date of

commencement.
Feasibility Study (Phase II Study)

Following the master plan study, the feasibility study shall be carried out within a
period of 10 months, i.e. field work for 6 months in India and home office work for 4

months in Japan.
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Figure 2 Tentaitve Study Schedule
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5.1

Reports

The following reports will be made by the Study Team and submitted to the

Government of India.

1)

2)

3)

4)

5)

6)

Inception Report

Twenty (20) copies at the commencement of the Study
Progress Report (I)

Twenty (20) copies a the end of the Field Work in India
Interim Report

Twenty (20) copies at the end of the Master Plan Study and the commencement

of Feasibility Study

Progress Report (II)

Twenty (20) copies at the end of the Field Work of the Phase II Study in India
Draft Final Report

Twenty (20) copies at the end of the Home Office Work of the Phase II Study in

Japan
Final Report

Fifty (50) copies within 2 months after the receipt of comments from the

counterparts on the Draft Final Report

Estimated Project Requirements

Japanese Contribution

The Government of Japan is kindly requested for the technical cooperation through

Japan International Cooperation Agency (JICA) including dispatching the Study
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5.1.1

5.1.2

Team, supplying the equipment and other facilities mentioned below for the Study

and performing transfer of knowledge to the counterpart personnel of the Study.
Expertise for the Study

The expatriate experts required for the Study will be as follows:

- Team Leader

- Irrigation and Drainage Engineer

- Civil Engineers (Dam Engineer)

- Meteorology and Hydrology Expert
- Soil and Land Use Expert

- Geologist

- Agronomist

- Livestock Specialist

- Sociologist

- Rural Development Planner

- Design and Cost Estimate Expert

- Project Economy and Project Evaluation Expert
- Surveyor

- Environmental Expert
Total: 14 experts
Equipment and Other Requirements

Three personal computers and programs for hydrological calculations
Local transport for the Study Team - 3 Mini vans
Xerox machine for the Study purpose

Water Quality Checker for insitu measurement of the water quality

The above facilities shall be handed over to the Irrigation Department of Government
of Karnataka after the completion of the Study. It is requested that the Study Team
shall being all the necessary equipment, materials, and other consumable items

required for the Study.



5.1.3 Counterparts Training in Japan

5.2

Counterparts training shall be carried in Japan for 1 month period about the Advanced

Irrigation, Drainage and Water Management Techniques in Japan.
Contribution from the Government of India

In order to facilitate smooth implementation of the Study, the Government of India

shall take the following measures:

(1) The following facilities and arrangements shall be provided to the Study Team

in cooperation with the relevant organizations:

- Data and information for the Study
- Office room(s) and materials

- LD. Cards for the members of the Study

(2) To assign full time counterpart personnel to the Study Team during their stay in

India to play the following roles as the coordinator of the Study.

- To make appointments, and set up meetings with the authorities,

departments, and firms wherever the Study Team intend to visit.

- To attend the site survey with the Study Team and make arrangements for

the accommodation, getting permissions etc.
- To assist the Study Team for the collection of data and information

(3) To make arrangements to allow the Study T¥eam to bring all the necessary data

and information, maps and materials related to the Study.

% - 40



@ TERMS OF REFERENCE
FOR
THE MASTER PLAN STUDY ON
THE SUSTAINABLE INTEGRATED AGRICULTURAL
DEVELOPMENT
IN THE EASTERN REGION OF BHUTAN

(DRAFT)

DECEMBER, 1995

MINISTRY OF AGRICULTURE

ROYAL GOVERNMENT OF BHUTAN



w- 8

CHINA (TIBET)

ODRANG

FIG. [ : THE STUDY AREA

-~ [
-~ TN N,
e N .
v——'/ ..,\'\._
MASANG GANG'- ; “/’.‘KUM KANGR!
T4y o
GANCHEY T. / ;
0 10 20 3 40  S0kn  g74 4 S , 4 .
k R = L - j Laya .~ ' R ./ -
0 10 20 Wmiles I I~ .. Lunanma e e AR
¢ . fGANMR Puvsm! i, —
- : .
SN, PWUN A K HA ~309 oot
) /—/ AN VT e
[ i x J LN S Lhedang:
JICHU Y — Gasa[ ‘ F Vs it N
DRAKE ) Lingshi 7 ° ° ! Q’ / "
6974, 9 /! “ - e/ N -
JHOMO / i - ~ [
LHARI 7 N - - %
314/} Ty N ‘/’L\, , %
//' . /\/ \w“c-\\\"/ N \:, \% "
S L THIMPHU y
; ;
~ PAROIS T BUMTHAN G}
J'/ N \.__\ Y N K \zangnang ¥
- =N U S ¢ kU
7 TN\ Asho | / Jakar §
v - ~ ‘{ \  Chhubar ‘' Thimphu angie} uto La /
4 ; &)
i e p,.-g Wanvdmhodrang\ Gonpa

ik i

ygh

Panban:

. ol
GAN '

-4




Project Title: The Master Plan Study on the Sustainable Integrated Agricultural

Development in the Eastern Region of Bhutan

Requesting Agency: Ministry of Agriculture (MOA), Royal Government of Bhutan

Proposed Source of Assistance: Government of Japan

Desirable Time of Commencement;

1.1

1.2

Background
General

Bhutan is landlocked country, which lies in the southern slopes of the Eastern
Himalaya between latitudes 26° 45’ and 28" 10’ North and between longitudes 88° 45’
and 92" 10’ and covers an area of 40,077 sq. km. The land rises from an elevation of
about 160 meters above sea level in the south to more than 7,550 meters above sea
level in the north. The variations in climate are correspondingly extreme. Annual
rainfall in the inner central valleys, southern foothills and southern border areas are

500 - 1,000 mm, 1,200 - 2,000 mm, and 3,000 - 5,000 mm respectively.

Agriculture

Bhutan is predominantly an agriculture country, with about 90 % of the labour force
engaged in agriculture sector. Ministry of Agriculture (MOA) composes of three
sub-sectors namely Agriculture, Livestock and Forestry. This sector is the single
largest and the most important sector in the Bhutanese economy, accounting for about
45 % of GDP. The country is 64 % self sufficient in food and the target of the Royal
Government is to achieve 80 - 90 % self sufficiency by the end of the 8th Five Year
Plan in 2002. Therefore, food self sufficiency at the national and household levels
has been the major objective during the 7th FYP and it would continue to be major
objective during 8th FYP as well. Sufficient revenue can be earned from the
production of horticulture. The achievement of self sufficiency is also an objective
for the livestock sub-sector. Sector guidelines for the Seventh Five Year Plan

(1992 - 1997) emphasize on three major objectives for rural development:

1)  Sustainable development of arable production to enable self sufficiency in food

production;
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1.3

14

2) Improvement in the incomes, living and nutrition standards of the rural
population;

3)  Sustainable utilization of natural resources.

Major Problem of Agriculture in Bhutan

Shortage of food supply is considered as the root cause of environmental degradation.
Encroachment of forest, cultivation of more and more marginal lands and the ‘tseri’
(slash and burn) system is becoming unsustainable, since the forest lands are burned
in this system for using them as agricultural lands. Lack of improved crop varieties,
combined with infertile soils and steep slopes present major constraints on increasing
the level of food self sufficiency. Yield of crops and cropping intensity are low due

to lack of information and availability of technology to the farmers.

Shortage of roads is a major constraint on marketing of agricultural and other
commodities, which reduces the incentive to increase the production in more remote
areas. MOA emphasizes on village scale agricultural processing facilities to create
market in more remote corners. Acute farm labour shortage during the peak season
of the crop cycle could be overcome by having simple and appropriate labour saving

techniques.
Reasons for Selecting Eastern Region with a Higher Priority

Bhutan is broadly classified into four zones as Western Zone, West Zone, East
Central Zone, and Eastern Zone. Among these four zones, RGOB has identified the
Eastern Zone as the priority zone for integrated agricuitural development because of

the following reasons:

* Population density in the eastern region is the highest comparing with the other

parts of the country.

* Most of the agricultural lands are on the steep slopes unlike the other regions of

the country.

o Agriculture is largely subsistence and ‘tseri’, the slash and burn system of

agriculture is most common in the eastern region.



1.5

1.6

e Horticulture is least practiced in this region and the farmers do not have

purchasing power, and

e The area is remotely located from the capital Thimphu and the more developed

areas of the country.
Agricultural Conditions of the Eastern Region

Eastern region consists of six districts of Lhuntshi, Mongar, Tashiyangtshi,
Tashigang, Permagatshel, and Samdrup Jongkhar. Eastern Zone is the largest in
terms of population, total area, agricultural area, and cultivated area. In an
agronomic survey in 1989, the total rural population is estimated as 165,000
consisting of 25,900 farm households. With an estimated non-farm population of
25,000, the total population of eastern region is estimated as 190,000. The average

income of the eastern region is about US$105 per capita.

The eastern region has 5,783 ha of wetland, 32,190 ha of dryland, 60,979 ha of tseri
land, 760 ha of plantation and 205 ha of homestead garden. The livestock farming
in the region include 131,470 cattle, 16,060 yaks, 31,670 pigs, 14,110 horses and
103,390 poultry. It is estimated that about 75 % of the eastern region is under forest
cover. Dryland farming dominates the production systems and the commonly grown
crops are millet and maize on tseri land, lowland rice on wet land, and maize, potato,
soybean, cowpea, oilseed (mustard), buckwheat, and wheat. The average yields of

crops are mostly less or equal to the national average.
Major Problems / Constraints of RNR Sector in the Eastern Region

o The average farm size is significantly smaller in the Eastern Region than

elsewhere; 1.53 ha/farm as compared to 2.32 ha/farm in the other regions.

e Commercialization of agriculture is far less advanced than elsewhere in Bhutan

and Infrastructure facilities are inadequate.

e Farms throughout the region are far more subsistence-oriented, and consequently

less diversified than any other zones.
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1.7

e The farm incomes in the Eastern Zone are the lowest in Bhutan Case incomes in

the region appear to be very low, around US$150 per family per year (7 persons).

e This region has the lowest ratio of irrigated land to total cropped land; about 14 %

compared to 25 % for the rest of the country.

e This region has the highest ratio (and area) of shifting cultivation (tsheri) nearly

38 % as compared to 21 % for the rest of the country.

o Unlike the western region, horticulture is least developed which is expected to

receive due attention in the 8th FYP.

e The shortage of adequate feed and fodder for livestock is a major constraint.
There are limited lands for pasture development. There is also shortage of fuel

wood.

e Because of the mountainous terrain, soil erosion is a big problem for agriculture

and other activities.

» Poor information system, and poor strategic orientation of the eastern region and
lack of facilities for problem definition and management are some of the

constraints of sustainable development.

To overcome such constraints, sustainable integrated agricultural development
programs need to be formulated and new projects should be implemented based on

these development programs.
Necessity of the Study

The agricultural development of the Eastern Region is planned based on the First
Eastern Zone Agricultural Project (FEZAP) which expires on June 1997. After the
completion of FEZAP, there are no concrete plans for the agricultural development of
the Eastern Region. As discussed already, the Eastern Region is the most under

developed region and a higher priority should be given for developing this region.

Therefore the ultimate aim of the Master Plan Study on the Sustainable Integrated
Agricultural Development is to formulate the concrete development plans for the

previous studies available for preparing these development plans are limited, an
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extensive survey should be carried out throughout the Eastern Region and Based on
the survey, a database should be prepared for this region. Besides, construction and
monitoring of experimental facilities are also considered as essential to collect the
actual data on the available water and energy resources to prepare the sustainable and

sound integrated development plans for the Eastern Region.
Objectives

Based on the above background and the necessity of the Eastern Region, the major

objectives of the Study are defined as follows:

(1) To conduct a Master Plan Study for defining, selecting and deciding basic
development plans for the sustainable integrated agricultural development in the
Eastern Region of Bhutan and to prioritize and select the pilot project(s) which
incorporate the development plans based on the necessity of each area (Phase I

Study).

(2) To analyze the feasibility of the selected pilot projects identified through the
Master Plan (Phase II Study) at a pre-feasibility level and to prepare the
implementation programs for the pilot project(s) which have the higher priority

and feasibility to be implemented.

(3) To make technology transfer to the counterpart personnel and to the farmer

leaders of the Study Area through out the course of the Study.

Proposed Study Area

The Study Area shall cover the Eastern Region of Bhutan which include, six districts
of Lhuntshi, Mongar, Tashiyangtshi, Tashigang, Permagatshel, and Samdrup
Jongkhar.

Scope of the Study

The Study shall comprise of two phases; i.e., Phase I and Phase II.
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4.1

Master Plan Study (Phase I Study)

The Master Plan Study for the proposed Study Area will be conducted to study the

existing conditions of the Study Area and to identify suitable countermeasures which

can eliminate or lessen the major constraints which restrict the development of the

Eastern Region. The sustainable integrated agricultural development programs will

be formulated and pilot projects will be selected for the next stage of the Pre-

Feasibility Study. For this purpose, the following works shall be carried out in

association with the related agencies of the Ministry of Agriculture.

(1) An extensive inventory survey shall be carried out in all the areas through out

the Eastern Region to collect and review the data and information and to

analyze the existing conditions on the following major items:

1)

2)

3)

4)

5)

6)

7

Natural conditions including topography, geology, meteorology,

hydrology, water quality etc.

Agronomic conditions including soil, land use, farming practices and

cultivation techniques, crops and yields, extension etc.

Livestock conditions including animal production, breeding, feeding
(pasture, fodder frees), livestock protection, marketing of livestocks and

their products etc.

Forestry conditions including social forestry consisting of community
forestry, agro-forestry, purposes of community forests such as firewood,

forest products etc.

Conditions of agriculture infrastructure facilities including irrigation and

drainage, farm roads, agricultural processing, marketing facilities etc.

Social conditions including population, social organizations, education,

land tenure, employment, socio-economy etc.

Conditions of social infrastructure facilities including transportation,

domestic water supply, rural electrification, sanitation, social welfare etc.
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)

3)

4)

)

(6)

8) Agroeconomic conditions including production cost, framers

organizations, cost-benefit, socio-economy etc.
9)  Environmental aspects
Review of existing development plans in the Study Area
Analysis of the major constraints which restrict the development of the area

Identification of suitable countermeasures to eliminate or lessen these

constraints

Classification of Areas according to the similarity of constraints for

development

Formulation of sustainable agricultural development programs based on the
above data and information. The development programs will be formulated

considering the following aspects:
1) Formulation of Basic Development Plan for the Whole Eastern Region

2)  Identification of Sector-wise and Area-wise priority projects which
include various components of the countermeasures which can solve or

mitigate the constraints of development as mentioned below:

i)  Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing,

and farming organizations

i1) Restructuring and development of agricultural infrastructure facilities
with respect to water resources, irrigation and drainage, land

reclamation etc.

ii1) Development of social infrastructure facilities such as domestic water

supply, sanitation, rural electrification etc.

iv) Other necessary components of the projects pertaining to each

selected area.



4.2

(7) These projects shall be prioritized according to their necessity and importance

and selection of pilot project(s) for the Phase (II) Study shall be made.

(8) Based on the necessity of the pilot project(s), detailed topographical and landuse

surveys shall be carried out in the selected areas and the maps shall be prepared.

Pre Feasibility Study (Phase II Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried

out covering the following aspects:

(1) Intensive surveys in the priority areas and collection of data and information

necessary for the pre-feasibility study

1)
2)
3)
4)
5)
6)
7

8)
9)

Meteorological, hydrological and water quality survey

Soil, agronomy, land use and land management survey

Livestock survey (Animal husbandry and fodder crops)

Forestry survey (Community forestry and agro-forestry)

Survey of irrigation and drainage systems

Survey of agricultural processing, and agro-industry

Survey of rural infrastructure including domestic water supply, sanitation,
rural electrification etc.

Marketing and social infrastructure survey

Social conditions including employment, income, women’s income

generating opportunities etc.

(2) When experimental facilities are required for collecting the necessary data and

information for these projects, construction and monitoring of the experimental

facilities shall be carried out. The experimental facilities shall over the

following aspects:

)

Experimental facilities to explore and analyze the various water resources
and available water supply in the catchment area including groundwater,
spring water, stream water, river water etc. for sustainable agricultural

improvement including irrigation, animal husbandry and domestic water

supply.

N
)
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4.3

4.3.1

2)

3)

Experimental facilities to explore and analyze the possibility of using
animal & farm wastes and local energy for the rural development. The
experimental facilities shall include systems of solar energy, generation
and utilization of hydraulic energy using high head difference in the
irrigation canals using a small turbine etc. The local energy shall be used
for integrated agricultural development activities including water

pumping, post harvest, agricultural processing, rural electrification etc.

Experimental facilities to investigate the catchment area protection and

soil erosion in the agricultural lands and other areas of various soil cover.

(3) Analysis of data and information and formulation of a detailed concrete
development plan for each project selected in this Study

(4) To undertake a preliminary engineering design for the various facilities of the
project

(5) To prepare the cost-estimate for the selected project(s)

(6) To carry out the economic and financial analysis of the project(s)

(7)  To evaluate the social and environmental impacts of the project(s)

(8) To prepare an optimum implementation plan for each of these project(s)

(9) Recommendations

Study Schedule

The Study shall be carried into two phases; i.e. Phase I and Phase Ii. A tentative

Study Schedule is shown in Figure 2.

Master Plan Study (Phase I Study)

The master plan study shall be carried out within a period of 8 months, i.e. field work

for 5 months in Bhutan and home office work for 3 months in Japan from the date of

commencement.
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Figure 2 Tentaitve Study Schedule
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REPORTS
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Draft Final Report
Final Report

- Work in Bhutan
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4.3.2 Pre-Feasibility Study (Phase II Study)

44

Following the master plan study, the feasibility study shall be carried out within a

period of 10 months, i.e. field work for 6 months in Bhutan and home office work for

4 months in Japan.

Reports

The following reports will be made by the Study Team and submitted to the Royal

Government of Bhutan.

1)

2)

3)

4)

5)

6)

Inception Report

Twenty (20) copies at the commencement of the Study
Progress Report (I)

Twenty (20) copies at the end of the Field Work in Bhutan
Interim Report

Twenty (20) copies at the end of the Master Plan Study and the commencement

of Feasibility Study

Progress Report (II)

Twenty (20) copies at the end of the Field Work of the Phase II Study in Bhutan
Draft Final Report

Twenty (20) copies at the end of the Home Office Work of the Phase II Study in

Japan
Final Report

Fifty (50) copies within 2 months after the receipt of comments from the

counterparts on the Draft Final Report



5.1

S5.1.1

5.1.2

5.1.3

Estimated Project Requirements
Japanese Contribution

The Government of Japan in kindly requested for the technical cooperation through
Japan International Cooperation Agency (JICA) including dispatching the Study
Team, supplying the equipment and other facilities mentioned below for the Study

and performing transfer of knowledge to the counterpart personnel of the Study.
Expertise for the Study
The expatriate experts required for the Study will be as follows:

- Team Leader

- Irrigation and Drainage Engineer

- Meteorology and Hydrology Expert
- Soil and Land Use Expert

- Geologist

- Forestry Expert

- Agronomist

- Livestock Specialist

- Sociologist

- Rural Development Planner

- Design and Cost Estimate Expert

- Project Economy and Project Evaluation Expert
- Surveyor

- Environmental Expert
Total: 14 experts
Equipment and other Requirement

Counterparts Training in Japan



5.2

Contribution from Royal Government of Bhutan

In order to facilitate smooth implementation of the Study, the Royal Government of

Bhutan shall take the following measures:

(1) The following facilities and arrangement shall be provided to the Study Team in

cooperation with the relevant organizations:

- Data and information for the Study
- Office room(s) and materials

- LD. Cards for the members of the Study

(2) To assign full time counterpart personnel to the Study Team during their stay in

Bhutan to play the following roles as the coordinator of the Study.

- To make appointments, and set up meetings with the authorities,
departments, and firms wherever the Study Team intend to visit.
- To attend the site survey with the Study Team and make arrangements for

the accommodation, getting permissions etc.



	表紙
	まえがき
	インド全国
	現地写真（インド・ブータン）
	目次
	第一部　インド
	Ⅰ.　インド国の一般事情
	Ⅰ-1　概要
	Ⅰ-1-1　自然
	Ⅰ-1-2　社会
	Ⅰ-1-3　政治
	Ⅰ-1-4　経済
	Ⅰ-1-5　経済協力


	Ⅱ.ケララ州農業・農村総合開発計画
	Ⅱ-1　背景
	Ⅱ-2　農業開発の現状と問題点
	Ⅱ-2-1　概要
	Ⅱ-2-2　農業生産
	Ⅱ-2-3　灌漑・排水
	Ⅱ-2-4　市場・流通関係
	Ⅱ-2-5　研究および普及
	Ⅱ-2-6　現状における問題点

	Ⅲ-3　計画の概要
	Ⅲ-3-1　地域の概況
	Ⅲ-3-2　計画調査の基本的な考え方
	Ⅲ-3-3　総合所見


	Ⅲ　カーヴェリ地区農業用水・水管理システム近代化計画（フォローアップ調査）
	Ⅲ-1　背景
	Ⅲ-2　地区の概要
	Ⅲ-3　計画の概要
	Ⅲ-4　協力プロジェクトの構想
	Ⅲ-5　総合評価
	Ⅲ-6　進捗状況および今後の進め方


	第二部　ブータン王国
	Ⅰ　ブータン王国の概要
	Ⅰ-1　国の概要
	Ⅰ-2　農業の概要　
	Ⅰ-3　国家開発計画
	Ⅰ-4　ブータン農業とRNR研究開発

	Ⅱ.　東部地域農業総合開発計画（フォローアップ調査）
	Ⅱ-1　東部地域の概要
	Ⅱ-2　東部地域農業総合開発計画調査の基本的な考え方
	Ⅱ-3　総合所見
	Ⅱ-4　進捗状況および今後の進め方


	付属資料
	1.　調査団員の略歴
	2.　調査期間および日程
	3.　面談者リスト
	4.　収集リスト（引用参考文献を含む）
	5.　Terms of References(Dreaft)
	①　Terms of Reference for the Master Plan Study on Integrated Agricultural and Rural Development Project in Kerala States,India(Draft)
	②　Terms of Reference for the Master Plan Study on　the Project for Modernization of Irrigation Channels and Water Management System of Cauveri River Basin for Sustainable Agricultural Development in Karnatake, India（Dreft）
	③　Terms of Reference for the Master Plan Study on　the Sustainable Integrated Agricultural Development in the Eastern Region of Bhutan（Draft）





