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T3 ONRILEME . BERAENT ) AICEh - TERLABST, 7T/ v
MFOERIICH /D, v57=2F v, ETIA, T35 VA« FS50F« Koy
VT NS ANR RIVFr7a, PT5ITTA, BALIIYR, R4 F¥DIM»SKY,
FOHMIBL . TTTH 2, BEMFILBENFISL . EFEIRL 300~
L, o00mmiZ# 9 50, WEKHI0mbAZ LEFRBRIBDTHRLD, FER400
~600m T, PERE BB MLLZ, BEFA-F KL B30T, Caatinga
(AF ) EHEhTWVW3,

Caatinga® BEkid. LB D b v EETH (Caa) WK (tinga) 2Bk d 3, HEHIEII,
WELE, 1HLBIFT. BET 7 VALV RBELTHAL THELARE L, B
RIATHRALBRbD -, Rt FOADOR., BREZECEZT AL W H S
T HBNEESE . 2720226 AT, 2EFHD14.08A%2 LE - TV 3,

BB THRE2ED TE LS - FR. ENBRL0mEETHD, ZhH
MBICED L THI0T, MPCEEE2TLRATBERIRD LK, A F VOB
B, EM400~600mDOEA 3 ~4 » HRIIC LAB ST, FOEREHLAX VDT,
— R EEIRIL LB L,

NEROBRIGEN 4, 1L¥E, ZOKRKEERADO MY EDaY, TV Y a bk
BB EIcL - TITE->TV3, LML, BEDLSIITEIABRRTESET.
BROBHOL 5 FEROMHIcHN, BHFHBBFCLI3HLEL. ThER
ABRCHES &, FRETACRATHEROELOREE > TV 3,

73 Y NVoRIERE

73 VL0TiER. BKiLAGEROMFE IOV T, EILBRFT (SUDENE ; SUPERINTEN-
DENCIADO DESEVOLVIMENTO D) NORDESTE) %% it. B hoBEF L TH b, BKE
KN LT, SHOMEET I, PABVEESLIEDTE L, A F L HHIE
OHRERNZY 75y Rz, RBEAES640TdED, 75 P VETO
EHEHFNN 2R BEROTNTH B, COFMDKFAD BT, 19T4FEICH v 75 v
YR AT BB F /2 (CODEVASF ; Companha de desenvolvimento do vale do sao
Francisco) AFILIh, MBALERO S LHPBHEI N, DAL, REEHNT



BbhTWV3, LHLENRS, hAXNVHRZERIBIBONWTED, T HLERLSE
B2 UELTIZDT, WBROZBEAZHETAFRELTREBA®RS D, KEH
DBREBKRE LTHBEBEICE > TEHE#MBL TV S,

ETADN, BOEREBEENESWBIEE LD, BEHBEL Db X3 X HTH
D, Y¥BELTIR.,. BRZXHBOHKLIIIMA T, HROEH LMD > THEHOH
XWIRETHBHIIZZ2BHUVRACE» ATV S,



2. YU 75 v R aFMER

2-1

2-2

Y7500 Ra/

BT 0 VA aAME, IFAESTAAME—F S e AFAPSOULPICEER
Le 3FACAATRLVFYTA, T5TTR, LT o RESMAEREL TK
BECELS. 2K3, 161kl TH %,

WIHEHEIT, iR 640Fkdd h . HBEHIERELERELE T 205, T OHE
DHEERB A F Y AHBETHD. MAXVHIBERREL S XS NEEMEICE -
TW3HDD, TOMDAF AR IZIHEKRE UCHBBIKREBRERBENTR
bhTw3,

RRZEBEEHSTEY 75 vy RIFMBBEAR A (CODEVASF) 2. DA WVHIR &
FELANVHBOBEOAREZIICHEMZ L. EMAFVHBOLNLT vy SO
FEAERL TV, 75 VL EB% B A4 (EMBRAPA ; Empresa Brasileira de
Pesquisa Agropecuaria) PHRE L HEBEHBMEORALIIUBEBRERE L X T
L (CBL AT L) MCODEVASFicHEE &M, MEMBAHALTH V75 vy X0
MicBWT, Moy MBERHBEIN b hB T L1,

Yo7 RaFBEBEREAR

VU7V A IFARBORAREER. 19B8FEMNES NS KESVTHRII ALY Y
75 vy ZaflEBRERSL (CVSF ; CONISI0 Do VALE DO Si0 FRANCISCO) i
D25 - Iohi, HREAESR. AMBECEBL, BRIBEZERL. 2o
LTl (FELTKBOED. HhAKV, REOHOFLEBR)

19678, CV S Fii. K¥44 (DIERETO-LEI) No292ic &b, v 75 vy 2k
&R (SUVALE ; SUPERINTENDENCIA DO VALE DO Si0 FRANCISCO) icgifX 7=,
SIWVALER BB LUCRIMIEERNEESO LD RE2HEL -,

18745, BUMBRENTL DA, THI6E8M4HE4N6088ic & O . SUVALEIZCODEVA
SF (BRatt) &8 -7, Dk, B4 £ TCODEVASFiZ, MEADO 7 u o7 FOEH
MBERELC. TOKMEHEL L T,
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3-3

CBLYZFALIRIAMRIBEORE

B =

75 OIVEBBBFL A (ENBRAPA) . BEISEMICHLD, BEFERMO N F
v 7 (Caatinga) ICETI2HMEDOHBAL, ZORELAFVHOBREELHEAE
BN ERBEORELEDTELDS, BBEICBDCBLYATFLALREINBHRD
WFUHOREBECERTHIEORBOLRREZ LA THRERE I ZFLOD
BAFICERII L 72,

EMBRAPA{Z. CODEVASFEHE T, #F Vv AHO/NEEBROEH I EERETH 2
8Thaz X EHAMNE L, FIWKCBLYRFLZBALL-RBA TR, OB BIEH
%%ﬁg LfCo

CBLYZXF7A

CBLYZFLER, AFUHTOBRME (C; Caatinga) | WEMHOH W T »
7 xJV (B; Capim Buffel) W5 4/ XBOKE., HLUFL 7+ (L;Lencena) &
WITAROEAREMAEGERBREVXTLTH S, TOHKIZ, §Thao FE
BArO#55% (48ha) 24 F v HOHRMEDO T FHE L. #33% (29ha) icCapin
BuffelZ. #79% (6ha) iCLeucena* M AL, B DW5% (4ha) 2EHELH
HBELIT2bDTH 3B,

8Thad 55, AF UV DOHARBMFBhat2 B L /cDid, §BO3~4 » AR, » ¥+
YHEVZELTARGE2HABETE 2L, HREAZ TEILIMWABZIE. &
FUONOHRBEEXTEALIRET LI LEOENILOELZLLOTH B, Ty
Capim Buffel & leucena® A EERE AR, —FHBAM AR, —FHh<ARNTH 52
ES, RBLEOZEEILLXOVRD DO THZ, . ThOoOHBKFIX. %4
K—EIC2EMEAKT L. BECL> THFAA-LBAEFEDATLES D
Ty REORLAFBCLE LD, HBBKFOFERRICKY > T, B3 BE
ZEDTRESICHZBVADIAEEER I, COFRKER. o—F—VYa VK
EHLT, BEOBVWBIE THERNCRAETEIHELLT. 759V TR—BH
KITRADLUTVEHETH 5,

CBLYRTFALEURVATLOERK

HERBEMTORET X b (WA, £EBERS) OBREEALTHLE-b
DTH 5B,

4



# 3-3-1 CBLYRTFLEBERVATLOHE

B B PER Y 2 F L CBLYZFA MEMDE
WEOWEN 0. 135H/ha/& 0. 6388 /ha/% 3. 854%
83ha FDHE N 1188 528H 4158

(EHAEBNR)

kg /SH /5 55kg 130kg 75kg
ke /83ha/4E 605kg 6, T60kg 6, 155kg
(I 28)

US$/87ha/4E US$ 393 US$ 4, 394 US$ 4, 001

THL D RE®S8Tha (5 b, MKEFEMS3ha)
2) Hoskm&E{Es US$ 0.65/ke

WHOha4 7t O BB NIZ, R ZFLT0. 1355, CBL Y XFLTO.63FETH 3,
87Tha (MW FFEMR3ha) KB 24 DHETEEBIZIER R 7 L TIIFE, CBL &
AF LTHHETH %, '

¥, FOLGEOHEMIB. RV RAFLTIR, 1 TEY K DIERSSkeTH 3 55,
CBLYXFLATIRINkgicH D, TAThICHBTHEN KEHEK) 28T 3
L 8Tha (WiEM83ha) T. MRV X5 LIFERME05kes CBL ¥ X5 4TIE6, 760ke
OEEEMA 1 ERTESNRBE I LIch 3,

INIREE LT WEE (19924F) 1LAEO4 OFEEMBE (kg7 D US$0.65) 25 T
BH5L, ERDYRATFT LTIZUSS 393 (US$ 0.65x605kg) &M BDiIzx L.
CBLYX7ALTIZUSS 4,394 (US$ 0.65%x6,760kg) &7, CBL Y X5 ALNH
RYVZATLDOMIMEDOHA L3,



4. Capim Buffeld X UfLeucena

Capim Buffel (Cenchrus ciliaris L) 3, #R7 AV HREEDA X NOKET, &
RIB, EBRKBRBImHAEBORRE VWD TWE, #F U H TR, ERLHB X
EX180mUTORBL VO TRIETEET S5, BFOBHEETIE. EEIF150miik
KEL, REBRBEE T8 ~10t/haTé %, EMBRAPAO SRR Tk, BIEH BB TH I
BRIBEMEBEL TS, RFER. PS5 75 -THE B L& T Aic10kg/ha
MEROBEFEZH/EL. MIERTEbHREL,

SERAREEZTR - TOIHMBR TR, TV2BTFo— U %3&, UAE R EE
L7ctk, RZHBEHV, HHE - BLRETIBE (BTREHIAE LTV3, B
BRI 12kg/ha T, BEEOFERTE - TRV, RERIZ. 00mOBEIHHiL,
80~100kg/haT & 3,

Leucena (Leucaena leucocephala (Lam.) de Wit) (. 77V A, ¥=7HED < X
MOBBARTH2, ZHEREEETL0T, THOEFE2 L O0T @A, BEVEER
XEOHMPRIEL NS, TLBRIBMET S, 774 TidAlley cropping&Hr L
SmAETRDOHMBTESRICH > THAI, OBy - DA X5 KEL. LIEA
BOZIOIHBREDF L4222, CBLYZATFLATR, EELXANHBRERIE TR
HFL. EHOREOREB LT3,
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o-1

o-2

CODEVASF & EMBRAPAIZ. FISRRBHERICESE,. v 75y v 2amBiBosrF o H
Higic, RERNYISGThaoBREFEREZRBE L. Tov7 V2HEL -, BRITEH
DOEERL TomML TH 5,

Toly NOBEW

7ol FOBWRBLUTOEEY TH 3,

D
2)
3)
4

5

6)

EMBRAPAIC K VRSN CBLY AT LADHBAR LB AF VHOKERBED
REAELEEOHEKX

BB EOEICXE N F L HOMEALBIEE CO . RERIE. BLXUEAF U
HOBREEDHESL

REBREONBOEAIC X B3EFEKED M L & LEL

Hi 4% BH 7~ D Bk
AFUHHMBOMAEL KO HROEERMOMREO DD/ Moy PEREL
TOH®R

HERRREAELS~DOER

Tavzs PHIK

D

fir &

Tuvxl MMRE, AFUFoREPRCHBL. Xbo ) —FHOIK
140km % ulsic, RIEFHEIKR IH130kn. BRI 25kmIIc B 3835FhaTh 5
(®5) ., 7ovz/ P MIRKOIEMIKRITH » TEHE1225 (Federal road BR
122) BED, AHIRNDA S VT 78 REH 3, HIRORBECRUTO AN
EExhi,

() BAROBEAZRL ATHEXE~OKRRE (6nunicipalityicE 722%3)

Q) AF U ATMBEDO Moy FRARLLTOCBL Y X FL0#H

@) 7avzl MIR~NDT 7 XOFELAAERBZX Y —FFHHLS5D
BE Bt

) CBLYRXRFLABAILHT IMEOHME

(5) ENBRAPAO i X BZF AN D FE



2)

HjE - [R

Tovz7 MR, B&445m () » 5553m (GLER) ROV, ERiEH
500X LERBLTCEETH S, [IBERAF VHOPTHEOELL. N
bo)—+8RAFTICE T 2 EEKREIT26.5°C (£F1E24°C. EF1328.5C)
FVGREKBRIIHNIImM TS 3,

5-3 Tulzxl POHEMEEBRERK
Tavx7 POEMEIIMIIThAaT. ThERS-I-1IDTEL S5 rEicb D ERKT
3,
F 5-3-1 BIREME D FE R E
(ha)
o 7‘*‘“ 1 2 3 4 5 2t
A 10,000 | 15,000 | 20,000 | 25,000 | 25,000 95, 000
B 10,000 | 15,000 | 20,000 | 25000 | 25,000 95, 000
C 5,000 | 10,000 | 15,000 | 15,000 | 15,000 60, 000
D 5,000 | 10,000 | 15,000 | 15,000 | 15,000 60, 000
2 30.000 | 50,000 | 70,000 | 80,000 | 80.000 | 310,000
T, HRERMICHELVWHBET X XCapin Buffel & Leucena® EFEIZFHE5-3-20 &
BbhThs,
£ 5-3-2 Capim Buffeli & ULeucena® B FA EE S H
- 'R ! 2 3 4 3
£
kg/ha)
Capin g |PAREMG) | 8,900 | 16500 [ 23,100 | 26,400 | 26400 | 102 300
Buffel EBTR(ke) | 79,200 | 132,000 | 184,000 | 211,000 |211,000 | 818,400
I BE % % Mi(ha) | 2,070 | 3,450 | 4,830 | 5520 | 552 | 21,390
VEBTRG | 2070 | 3.450 | 4,830 | 552 | 5520 | 21,390
&) {EfE® : Capim Buffel : o2 PEMD33% (20ha/87Tha=33%)

Leucena

T Fudss FOEMDE 9% (B6ha/8Tha=6. 9%)




5-4 RLBFHEMEHEESL L THFH

it MR 3, 6007
T 1 BEORK 87ha
+H#F A
Caatinga (BAMEAE) 48ha
Capim Buffel#tig 29ha
Leucena [ 6ha
EMBLUEHRER 4ha
56 B B #

0702227 M HLEREY1IBRL - OBBEHIT USS 22,380TH 3 (&
5-5-1) o ZDHRERS-5-2~&K5-5-TIcRT,

Th, ATV 7 FOBEREEIZ USS 67, 140, 000 (US$ 22, 380,/ BF < 3, 0007)
T\ FHHBET805, 68071 (HBEXR US$ 1.00=120M) TH 3,

# 5-5-1 W 1EFK (8Tha) U h OREH

5 AR I R
Capim Buffel#t33 | ha 29 244 7,076 #®5-5-22 M
Leucena [ ha 6 402 2,412 #5-5-32 %
® i 2,078 £5-5-42
BEHFE 2, 800 #%5-5-62 1
¥ = ¢ 634
FEBATER B 41 180 7,380

it 22, 380




# 5-5-2 Capim Buffel#ti8 0 BIH %
(US$,ha)
& H R Gl B isg s Ll
®ED - FA ha 1 70 70 #5-5-68 /8
B . ot ha 1 60 60 %£5-5-T8 R
KA D HEH A+ H 8 2.5 20
1%  |A-B| 8 2.5 20
% B [ A-B| 2 2.5 50
B F R | ke 8 3.0 24
2t 244
% 5-5-3 Leucena BIEORIRE
(US$,/ ha)
5 RN AR o U Y
BRES . #FA ha 170 70
KEAOEM | A-B| 8 | 2.5 20
A RED |AcB| 10 | 2.5 25
s E A8 3 | 25 7.5
B B | AeB| 2 | 25 55
B om B O|A-H| 15 | 2.5 37.5
i # (A-Bl 4 [ 25 10
% & (A-B| 20 | 2.5 50
& ¥ ke 1| 10 1.0
BB E N ke | 190 | 0.29 55. 1
e e ke | 500 | 0.029 14.5
7IATYZ 1 @ 5000 | 0011|550 B
EE RRA) | X 0.9
2 401. 5(402)

—10—




%5-5-4 K M R
(US$,” M%)
" B |moain =| L0 2 H 4 %
B B ¥ 8.6 0.9 T.74 | 7xvAi8KE 180 L RE
[ 8 7 1, 849 0. 45 832.05
BRI £ | 4140 | 18.00] 745.20
77 R0 ke 20.70 1.35 27.95 | 0.5kg/%x41. 4%
AN F M A-B 186. 20 2.50 465.50 | 40A+A/kmx37, 240kmx1/8
5t 2,078. 44
(2. 078)
aDRE - = 9 X 2X17Tx 3 =69, 69+ 8§ =8.64&
R : {( 870X 4+2.5m) +1—-9) x2 =2 768
{C 870x 4+2.5m) +1—17 x 3 =4,128 3+ 14, 788
{1,000 2+2.5m) +1—5} x5 =3, 980
{C 410x2+2.5m) +1—3) X3 x4=3,912
14, 788+ 8 =1, 849
BRI : (870x4x5)+(1, 000x2x5)+(410x2%3x4)+10, 000+9, 840=37, 240

37,240+ 450m % =82. 8%&
82.8m X 4 Bt5k b =331. 2%
331. 2%+ 8 =41.4%&

—11—




#6555 BRHEFRER

(USS /%)
¥ E] &
S et Al RS VY HREED) mo®
®HE -1 1 1,500 1, 500 RSRT0m, 84 /7474
&, : 3 P-3 1 1,300 1,300 RV, Kt

2, 800

# 5-5-6 KB - FARE
(US$/ha)
B & #
B |Bf % B (uss) | (s s 5
FAD6 2BFx— VB E
Bg | hr 0.5 60 30 | ppstesy : 2ha BEES
71D 4
A | hr 2 20 0 | peseee : 0.5ha,/m5 P
2t 70
#55-7T e BB
(US$/ha)
B | & %
B | B B B\ "sey | ouss) b %
T5HPAR A N 5 2 4
# | hr 2 20 0| yss 90, mspg
N . 20 o0 | TBHPEAN S 5

US$ 20/ B¢

-12—




5-6 BEEHR

F27aPx7 FOBBYHRILUTOLBVHEI NS (R5-6-D o

1FR%) 0RER
1FY-DO#BEHE (X5-6-228K)
1FRYch 0PI

Tolz7 bORFNER (1 RR)

Uss$ 22, 380
US$ 570/%
US$ 4, 001/%
13% 8L+

# 5-6-1 a7 PRAEKER (I RR) ORE
(US$)
pA-IPEYA B B B | sumxn Moz M

£ K (EE®BR| R s E M
1 22, 380 19, 805 0. 88496
2 570 446 0.78315 | 4,001 3,133 |
3 570 395 0. 69305 4, 001 2,773
4 570 350 0.61332 4, 001 2, 454
) 570 309 0. 54276 4,001 2,172
6 570 273 0. 48032 4, 001 1,922
7 570 242 0. 42506 4,001 1,701
8 570 214 0.37616 4,001 1, 505
9 570 190 0.33288 4,001 1,332
10 570 168 0. 29459 4,001 1,179
11 970 149 0. 26070 4, 001 1, 043
12 570 131 0. 23071 4, 001 823
13 570 116 0.20416 4, 001 817
14 270 103 0. 18068 4,001 723
15 570 91 0.15989 4, 001 640
16 570 81 0.14150 4, 001 566
17 570 71 0.12522 4,001 501
18 570 63 0.11081 4,001 443
19 570 a6 0.09806 4,001 392
20 570 49 0.08678 4, 001 347

a 3 23, 302 24, 566

—13—-




o-1

o-9

& 5-6-2 #&F -EHER
(US$/ %)

B m|le @
BB\ RMIEOR g0 | se) L %

BE -« IX5NV | ke 152 0.5 76.00 | 8 g /EHXx365x 5288 =152ke

T B E B @ 156 0.4 62.40 | 3B /4 X 5288 =156[0]

FEVHEB X
SEA 200.00 | US$ 1,000x1,7 5
"W s 207.80 | US$ 2,078x 1,710
-3 B 23.80 | 5%

E 570. 00
1 AR

D675 XAD7N2E Tchaink 5| &, YAZ B EB T HEER LS, KB £5 —
FEONESVWOT, 1FEEBETIRIERARIRET T2, LA, FKOFH ISR
Mrbd, Ll THhHIARBDIE VDTS LB /D X W,

TSIONVTRINVEFERES, FANVKS 7 ITOERYD IS OL L7 %TES5T
EbBB, A IR BDERICHRMICHBTEZEIN, SV I/ BHEMBHRT S,
EBICR, BHTISICRHETALEND 5,

B W

BHOXHRIEAMBZETITES, ¥F7ov7 FOoRBERRERK2. 5SmT,. SRI&S
ABRBY THEL D, EBICEL5~2. ImBRARY —THh 3, BHIFEEOH &
ZIoiCBRAELT, aX MY URATHRTHINEL~2mMICTRETHA S, ¥
fes 2.50mOFE, FEICREEAN, BRERO S 7 I 2P CHFERZ LB LD
T&2, RHBEARATIVOT, COFELSERATRETH S5,

®BHF

CO7avz/ PTRYY., IX RO D, KAFHAEZZEL, AkOELKY —
b2ZEZX e UL, RAFRRBEBD TRELETEI0T, EHFA2KEFIR1I AT
"Jﬁ%:t‘:LfCo

EHFRSHOXRTIIMEELZERMLTHAL, BRicL-TlRE-EELTHK
PBONBIELH B, $-HRick-> TiIdMBFAROF A, XAFRO-HDOEH
BHUNELETIHLHPL0T, EEOHAEICH > TRHERBICRIETETH
A9,

14—



6. &&/N (jojoba) DRFEICHNT

4 %73 (Simmondsia chinensis(Link) Schneider) 2. Y #'% (Buxaceae) IcEd 3
BAT, ZOEFHOLBER. BEE. BEEIMA 3&KA 5> DRk \HhEN,
TER. EXH. tHESRASEVHRYE D 3,

ABOKREHIZ. BRICH, [RBELLBEBROC~BCOoWHE B EEL, 7
oY MIBICHERENLEDN S, 8, BREZRIRLZELIhTORLY,
REEE (FhaXi7c D2, 000BKFTR, FEIMAR2 ~3ETRIMTE, NRIE S EAE
LIET2.5~5.0t/ha (14 BELAH LI 3,

M iE. BETS VU IOLTERBORA NN MdkegX iz US$21& Va5, [FR4EE
BAEKITNIIE, k70 USS2BEICK 3 LETFRIA TV 3,

B0V b AFUVAOBARRBBLXUCHGRENCAH LB LAENSHRES
HEELT BREESBD THRTBEELTEL LTV BN, LERORKRNDHF »
HOERRBICET 2R OE., FrEHOTICETTCHREENEBATEIILEER
IRETHS5, FASBRETTARE LKLV,

—~15—-



O M

A7aV=7 PRIBRERLOBANI S,

(1) #BEMBFIE ¢ THEBEHREORAIL L 2 E/LOBIE
2) BBHDOBEIEiIc k3 C 0, HAREDOIE
@) #F U HOBREEDRE

FORRPBEEN B, /o, MEBHBERDRL L TE.

(D) B4 DHEE

(2) MBS BB ERDINAR & EFEKEDRH L

Q) HEHBHEDOES & HUMB OB ILIC & 3ERORE
(4 HUBBARIC L 2 AUMB~ORENHROERK

FrMINn5,

T, JO0T0 Y7 MARDTHE. ThET 7Y ASOXER/MIRICBEHATEL b
AL ELIOND, il HROBEBR IO Y 27 MiE. DAKNVEEIKE XK E LT
feledic, REESBH RSB, AR LBEI N, /. REREETIRAR
BROMFBEELETVOBSPHMNCZ UL, HAZ - L AFIERE 0 27 F54 7
—HDREEILEHNTETIRBLTLESCEBLELETH e DA, EHEAMR
EHERBOLBVWATD V) M3, BREREEICE L ZBRAFEL VIS,

AFol2y PRRE MEFONBZILEZELL, boRIIBRAFL ST,

~16—



Bl E R (Anne x)



I. #&ERRE

A B M 5 H =T s %
1 3./20 (&) B XK as] (RG 835 19:00%)
2 321 (B) T3V YT TS5 Y07 | HlE KRG 278 10:508)
3 3.,/22 (A) ” AfEfE, J 1 CAFKRM
CODEVASF#T &+
4 3/ CK |75 U7 | Rbay—F |Rboy—F+ | % & (RC 274 9:15%)
BIMIFH A ENBRAPA $TAH
5 3./24 (7K ” ”
6 3/2 (K) |[Rbay—F+ |75 2y 7 |75 Y1) 7 |EMBRAPA LiT&H
7 3./26 (& ” AEERE. J I CANEIE
8 3./21 (B ” CODEVASF~$45
9 328 (A ” 2ot o5
10 3729 (A) |75 VY7 |H 8o | Y s o | ENBRAPA (KR Fik
CODEVASF &3 T4
¥ ®B (RG 277 17:105%
11 330 ¢ (o % Er (RG 836 00:10%)
12 3./31 Gk B K FREE (RG 836 13:30%)




. EREV R b

B B Z % B . K A
1. ZE7 35 D EEKRMEE —EE/TE SEH T8
—EW|IE INE B
2. EBHEER (J1CA) 75 IR - NI
3. Y75 YR aFEREER A @ # ATRSON BEZERRA LOCIO
(CODEVASF) % B B Y ANTONIO JOSE SIMOE
REEER MAROCOS TEIXARA DE ALMEIDA
ENg/civil PAULO MATAL
ENg/Agro CUIRO ROBERTO GUIMANES
Rba)—-+FZHE HiLDO DINIZ
Favzy MEY FERNANDO ANTONIO
RODORIGUEZ
4. BE . BHEL J 1 CAEM%K 37 N 2) 7
@ & & £ & AFn OSWALDO
5. 73 VIVEBREIEAR BEHHE TEDO BEZERRASA
(EMBRAPA) BEMREE CLOVIS GUIMARASA
6. 77 VINEBHAIEER (AL B, C) Bt EE NELSON DE OLIVEIRA
BN HENYE RICARDO PINTO RIBEIRO
7. RbhoY—+ifF H 5 FERNANDO BEJERRA COELHO




I. FEFEOKE

WEf0415E 3H
415 4
Rk SHEBRAE

FEM43€E11H
HHFI48£E10H
IEFI514E 8A
HEFI524E 3R
MHA53EE11A
MEF0544E 3H
IEHF554E 1A
FEMI594E12H
FEAI614E 6H
Rk 24F 3H
TRk 45E 8H

& ow L ERD

MEFI18LE 2H 1H4&

& B
RRRFEFIEE T FRARE
WY T4yTAVENI VAV —F Y aF AR
B LB HEAREKEETE
G B
(65 A 777 x — METFKOAEKFIA» AN O E
(95 A SARE NS Y F R BN R
(3x A 7 4 ) EVEv = I HREIRE kR
15+ A) 74 ) EVEFE Y YU KPIRRHRET
(3r F4 YY) TES I AEHEEHE
(35 A T 7 =R ERIERRI BT
“s8» A T4 ) EVEFEY Y U KPIREETERE
164 A F I —EH<RF o /I IFREEFERT EEERE
Q0> AD REZ G VEINVF RS UMBET RO A DV EEREE
18» A Juy EYEF U F 4 A)INREESGRAHRTERE
I77 FAVEY R EabhAROETE



B8 &R (RERD

FEFN254F 3H
1254 6A
44101
HEF4TELLA
48 1H
BEFI604E 9H
FEFN644£108

Hf44EE 1R
484 61
524 34
HHFI604E11 A
WEf614E 38
WEFI614E10 7
IEFI624E 1H

624 3R
Imfn624E1117
624111
koot 3H
ot OR
Rk 24 4A
Sk 24 28
¥Rk 24610A

(374
( %1145 A)

B 4 4RLTEE

® B

SEAFEFH (B X%

BHE BRI REEEN

BT T RSB ERTRE
E EEERRE
BHRABREBERAL v 5 —XEFEE
Bl LREERE STRLERE

WIS T4 w7 AVHNT VA VI —F Y aF VARBKEEDR

(B

1V FE< Y71 TREERY V5 —Ff%K

< U — ¥ Y ERRERIS R OmI (B

B R RNR RO (BB

T 7 ) /) ORBIE L TR (34D

74 V—RREFARERITAY @R

HT7 7 ) AIcBi) 5 BERRE BEFRORERE
HEHNMRNIBROTHEE T 2B ETEY
(F3izHh, axZYVA, Kv¥aFR)

R Y25 A MEBRRE L v 5 - EKEEH
BT 7ML BERROEERE

<2 L — VY EENGEIRICHT 5B EEN
BN B 2BREE VAT L (TR 1)
RS5UT4 - RY ETEFHABRICHT 2B EENR
1 v FEFRIRA S B HEATHE

AV RRYT « 27 ZABDL APV RERRITE
LTI ¢ T T VI e RU—h AN BEIRE



V. 753910 MEKHBE
1. BE¥EgE
TS5 UNE, 1960 FERICETANEYUACLIATENOHKBICL Y, RXEREE
DR THWHMNICS -~ BECODVWTR, HUYMNITFOHNNBETLTETW S,
LHOLBRS, BEREFTR, HELREADOA DO 1A 5D L E3HD, BHICE
JE2RBEYOHELNILTHVERNOEEEZL L TNESIShTWVWS,

(1) EREHIC LD 5 BEOHAT

O GDPizE»3BEZMDOHTS (%)
X 7 1970 1875 1980 1985 1986 1987 1988
BHoKERE 11.6 10.7 10.2 . . 1.1 7.6
T * 35.8 40. 4 40.6 38. 7 39.9 38.5 37.9
U2l ¢ 52.6 48. 9 49. 2 52.3 53.8 04.9
BEH A bEE b

@ RBRHKEETFORFBAOILEDZEE (%)

X 53 1960 1870 1980 1985 1986 1987 1988

BLREAD 99 750 29,557 43,236 53,761 55, 436 57,410 58,729

FA
MR OK BE 3 04.0 44.3 29.3 28.5 25.9 24.6 24.2
T ¥ 12.9 17.9 24.9 22.1 24.2 23.8 23.3
b—-ExE 33.1 37.8 45. 8 49.4 49.9 51.6  52.5

B AR b

@ BHKEVORWHBICLSDIHNSELIUVHR (F F 1)
X 7 1985 1987 1989
T 25, 639 26, 225 34, 383
J& BR K BE W Y AR 10, 707 9, 888 10, 492
BARKEHOEE 41.7 37.7 30.5

B (anhEEgEt B



. BE#MEBEORK

75N, BEOWMBICHE 8515 Hhad EABELZBLTED. £
55 36E Fhat' BB L LTHEIATWE 0D (BELD44.2%) « EBICFIA
ENTLVEVEEISKE L, SHERIIEFhaicBE->TWw5 (H 6.2%) o
T, THFAEERBICODVWTAZ L, PHORBEEBENECOEEERFTT S L
WHBEBRE-TWVW3,



@ MBI - AUFFIE T EMBL X BT

(Fha. %)
X 53 H + ®H % 3T PhsR Bk o oE R
oy =7 23,838( 2.8) 539C 1.0) 2.3 6,091C 1.6) 25.6
T U 15,370C 1.8) 69C 0. 1) 0.4 5,926( 1.6) 38.6
TJFX 156, 795(18. 4 296( 0.6) 0.2 5,968( 1.6) 3.8
= R g 22,502( 2.6) 28C 0.1 0.1 2,157C 0.6) 9.6
NG — 124,683(14.7) 1,053 2.0) 0.8 23,532( 6.2) 18.9
V- dats 14,236C 1.D 35(0.D 0.2 1,211 0.3 8.5
MU F R 27,732( 3.3) 671C 1.3) 2.4 17,617C 4.D 63.5
eEE 385, 156(45. 3) 2,020 3.9 0.5 62, 502(16. 6) 16. 2
T =av 32,955( 3.9) 1,331( 2.5 4.0 15,311C 4. 1D 46.5
E7oA 25,296( 3.0 1,075( 2. 1D 4.2 11,691 3. D 46.2
77— 14,738C 1. D 2,428( 4.6) 16.5 11,113 2.9 75. 4
VA rs 7 5,317C 0.6) 1.032C 2.0 19.4 4,408C 1.2 82.9
NG A= 5, 396C 0.6) 1,234C 2. 4) 22.9 4,920 1.3 91.2
0V S e 10,102 1.2) 1,848( 3.5 18.3 6,710 1.8) 66.4
TS5dT R 2,911C 0.3 1,013( 1.9 34.8 2,389C0.6) 82.1
LY N 2,186( 0.3) 313C 0.6) 14.3 1,914( 0.5 87.6
WNAT 56,698( 6.7) 4,151( 7.9) 7.3 33,531( 8.9 59.1
wALIRET 155, 600(18. 3) 14, 427(27.5) 9.3 91, 988(24. 4) 59.1
IFATVIL R 58,662( 6.9) 5,334(10. 2 9.1 48, 036(12. 2) 78.5
IAEYy YU bR 4,573C 0.5) 1,063C 2.0) 23.2 3,823 1.0 83.6
yAFIr x40 4,365 0.5) 622( 1.2) 14.2 3,310 0.9 75.8
Ay ] 24,826( 2.9) 6, 553(12. 5) 26. 4 20, 446( 5. 4) 82.4
WEHET 92,427(10.9) 13.572(25. 9 14. 7 73,615(19.6) 79.6
Ao 19,932 2.3) 6,130(11. D 30.8 17, 496( 4.6) 37.8
YR —F 9,532C 1.1 1,882( 3.6) 19. 7 7,400C 2.0 77.6
EUVASS T 28,067C 3.3 6,615(12.6) 23.6 23.817( 6.3) 84.9
REEREt 57,532( 6.8) 14, 627(27.9) 25. 4 48,713(12.9) 84.17
ey brovwy 35, 747 4.2 1,902( 3.6) 5.3 31,231( 8.3) 87.4
<y boawy 90, 142(10. 6) 2,128( 4. 2.4 37,962(10. 1) 42.1
b e 4 34,017C 4.0) 2,948( 5. 6) 8.7 29,970C 8.0 88.1
HIFX 579C 0. D 85( 0.2 14.7 306C 0. D 52.8
P ETET 160, 485(18.9) 7,735(14. 8) 4.8 117,086(31. D 73.0
T3 IONEE 851, 200100 ) 52, 380(100 ) 6.2 376. 287(100 ) 44.2

B [aiEigEt By

E: () HOEFIR. 753 UL4eE&% 100& L-8a (%)



@ PHEEOHR (Fha. %)

X 53 1960 1870 1975 1980 1985

BB 28, 396 33, 984 40, 001 49,104 92, 380
5b B 20, 701 26, 000 31,616 38, 632 42, 545
KL 7, 645 7,984 8,380 10, 472 9,835

BH c puiEgEEt B

© REABEHSLTER (BE; BIBE=TH. % : EM=Tha %)
BB O
X 5
® % MRk £ M WHk
10hak 2,998 90.3 9,004 2.5
1 10~100 2,017 3.1 64, 494 17.7
9 100 ~1, 000 : 489 9.9 126, 799 34.8
8 1, 000 ~10, 000 45 0.9 104, 549 28.7
o |10 000hall L 2.3 0. 04 60, 008 16. 4
o | ERSERY 9 0.2 - -
= at 5, 160 100.0 364, 854 100. 0
10haz #§ 3, 086 52.9 10, 029 2.7
1 10~100 2,166 37.1 69, 679 18.5
9 100 ~1,000 519 8.9 131, 894 35.1
8 1,000 ~10, 000 48 0.8 108, 397 28.8
5 10, 000hal) k 2.2 0.04 56, 287 15.0
n | ERRERY 14 0.2 - -
= 3 5, 835 100.0 316, 287 100. 0

BH o niE s At B



@ BEEMEBEENINS 25 -8 (BE: By %)

X 53 £ B 35954 1BBYSDDORE
10hask i 29,291 5.4 0.01
1 | 10~100 235, 130 43.2 0.12
9 100 ~1, 000 202, 308 37.1 0.41
8 1,000 ~10,000 67, 550 12. 4 1. 48
0 10, 000hall k 10, 073 1.8 4.30
i [iEp - $:5k: N 203 0.04 0.03
& &t 545, 205 100. 0 0.11
10hak i 40, 321 6.2 0.01
1 10~100 289, 479 43.8 0.13
9 100 ~1, ¢00 231, 951 35. 6 0.45
g | b 000 ~10, 000 82, 7159 12.7 1.73
5 10, 000hali k 11, 318 1.7 2.21
& HEAEAH 221 0.03 0.02
& &t 652, 049 100.0 0.11

BH ntBE e B

® }5s5-1B%k)ABEROKS (has 18)
Hh 1 1870 1975 1980 1985
o 547. 6 689. 8 277.0 322.1
L A 1,418.0 931.2 373.0 376.9
H P B 323. 4 149. 8 102. 2 86. 1
B ORI 116.5 79.1 59.8 7.4
2z 170. 7 89.4 62.0 92.0
2 204. 9 123. 8 90. 1 80.3

BR (o BB



® EHOHEBROH® (Frv. %)

X 53 1870 1980 1985 1987 1988 1989
¥ X HEER 267 906 828 964 877 869
WAKEE 92.5 of. 1 15.9 22.6 19.6 13.9
VAR HER 416 1,988 1,309 1,652 1,489 1,177
WAKEE 59.3 20.5 2.4 10.9 6.9 1.6
1) HEER 307 1,307 1,062 1,539 1,368 1,224

MAKERE 100.0  100.0 100.0 97.6 95.9 91.1

R STACESP (M v ofiERTIXES) . 2EEN - XBHEEE2

O BXOHEER (BHRLB) SLUBMAKEE (Fve %)
X Vil 1984 1985 1986 1587 1988
H B B 05, 303 50, 165 66, 991 62, 770 99, 979
W OA B 14, 027 13, 105 19, 528 15, 657 13, 4217
WA KERE 25.4 26.1 29.2 24.9 22.4
W OH OB 15, 957 18, 056 15,638 19, 117 18, 751

ZEH - ANDEF (2EHBEHR L)



V. tEBLURLT

=

'l

VOWHE

EHHEILEDL2~4 AORWE

Bassa BR4E | 3y BHEEH®) 3+ A& EMFRmm)| HRm) | 8 | BE
2 38R | 47 | Total

I— Agua Branca 1931-60 6525 | 86.8! 156.111134.2! 377.1 577.9 710 | 07°31' | 37°3¢’
28 | 3R | 4B | Totat

2— Aguiar 1934-59 66.54 | 154.9| 228.8| 159.5| 543.2 816.4 280 | 07°05' | 38°11*
48 | 58 | 6 | Total

3— Alagoa Nova 1931-60 47.84 | 122.8] 167.5! 1459| 4362 911.7 500 | 07°04'| 35°47'
sg 1 6 | 7A | Total

4— Alhandra 1934-60 49.47 | 286.9; 263.2) 198.8| 748.9 1,513.8 49 | 07°26' | 34°55'
i 4A  SA | 6A | Total

5— Araruna 1931-60 4587 | 105.4; 123.4| 117.4] 346.2 754.7 580 | 06°31' | 35°44'
sA | 68 | 7H . Total

6— Areia 1931-60 4525 | 208.1| 213.6| 165.1' 586.8 1,296.9 445 | 06°58' | 35042
48 | 5H | 6 | Total

7— Bananeiras 1931-60 4571 | 164.3 189.1) 1889| 5423 1,186.3 552 | 06°46' | 35°38'
3 1 48 | 5A | Total

8— Barra de Sta.Rosa 1931-60 5537 | 730/ 487, 443 166.0 299.8 440 | 06°43' | 36°04'
28 38 | 4/ | Total

9— Barra Jua 1933-60 69.09 | 87.9 180.9 137.5| 406.3 576.7 500 | 06°32' | 38°34'
2H 38 | 4H | Total

10— Belem 1933-60 7094 | 112.0{ 176.2| 169.5] 457.7 645.2 190 | 06°11' | 37°32
3 | 4H | 58 Total

11— Boa Vista 1931-60 49.41 75.3| 509 566 1828 370.0 490 | 07°16' | 36°14"
38 | 4 | 58 } Total

12— Bodocongo 1934-60 50.81 64.1| 475 429| 1545 304.1 350 | 07°32' | 35°59"
28 ' 3R 1 48 | Total

13— Bonito de Sta. Fé 1933-60 64.62 | 121.3' 208.0; 110.0| 439.3 679.8 576 | 07°19' | 38°3%'
3H | 4R | 5A | Total

14— Brejo da Cruz 1931-58 67.38 | 221.3| 177.3| 165! 515.1 764.5 190 | 0s°21' | 37°30'
3A | 4B | 5A  Total

15— Cabaceiras 1931-58 5592 | 348 376 490 1214 217.4 390 | 07°30' | 36°17"
28 | 38 | 4B | Total

16— Cajazeiras 1931-60 69.12 | 149.0] 252.6| 148.2| 550.8 769.9 291 | 06°53' | 38°34’
48 | SHE | 68 | Total

17— Campina Grande 1931-60 45.01 | 100.9/ 112.4 116.0] 329.3 731.6 508 ) 07°13' ) 35°52'
38 | 4R | 5A  Total

18— Caraubas 1931-60 5709 | 87.5| 64.7) 43.4{ 1956 4326 460 | 07°43 | 36°31'
2B | 3B | 4B | Total

19— Catingueiras 1934-60 7338 | 123.7| 224.3{ 190.1] 538.1 733.3 290 | 07°08' | 37°37"
2H | 3B | 4R | Total

20— Catole do Rocha 1931-60 68.42 | 126.8 249.6| 206.6| 583.0 852.1 250 | 06°21' | 37°45'
)] B A | Total

21—

28 | 38 | 4B | Totai

22— Curemas 1934-60 66.50 | 136.2| 241.0| 160.6| 537.8 808.7 220 | 07°01' | 37°58'
28 | 3B | 4H | Total

23— Desterro 1932-60 75.06 | 36.2| 105.4] 652 206.8 275.5 590 | 07°17' | 37°08'
2H | 3H | 48 | Total

24— |maculada 1934.59 69.62 | 93.1 157.3) 110.5| 360.9 518.4 750 | 07°23' | 37°30’
SR | 6B | 1A | Total

25— Ing4 1931-60 4383 | 933] 1238/ 938 3109 709.3 144 | 07°17' | 35°37
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BlRsE T Bi4E | 3+ AHE(%) 3~ AMWE EMRRmm)| BRm) | BE | 8
48 | 5B | 6H | Total
26— ltabaiaba 1931-59 49.45 | 110.7| 116.4| 111.5| 3386 684.7 45 | 07°20' | 35°20’
28 | 38 | 48 | Total
27— ltaplranga 1931-59 66.34 | 1354) 213.2| 149.9| 4985 751.4 230 | 07718 | 38°10°
48 { 5H | 68 | Total
28— Joao Pessoa 1931-59 50.33 | 244.5] 303.6| 300.8| 848.9 1,686.8 5 | 07°08' | 34°53
38 | 4B | SB | Total
29— Jofely (Pocinhos) 1931-59 49.21 589( 47.7| 56.1| 162.7 330.6 624 | 07°04' | 36°04'
2B | 38 | 4H | Tol
30— Malta 1931-60 7381 | 115.4! 198.3] 1849| 4986 675.5 340 | 06°54' | 37°32"
48 | 5B | 68 | Total
31— Mamanguape 1932-60 - 49.94 | 1861 208.2| 226.5| 621.8 1,245.2 54 | 06°50' | 35°%07"
28 | 3H | 4A | Total
32— Monteiro 1931-60 59.70 616( 118.7] 951! 2754 461.3 590 | 07°53' | 37°07"
4H | SA | 68 | Total
33— Mulungu 1931-59 48.84 99.3| 134.1] 113.3] 346.7 709.9 100 | 07°02' | 35°29'
20 | 38 | 4B | Total
34— Nazarezinho 1934-60 68.94 | 137.3| 207.8| 125.6/ 470.7 682.8 265 | 06°55' | 38°20'
20 | 380 | 43 | Total
35— Nova Olinda 1934-59 67.31 | 127.9] 218.3| 138.0{ 484.2 719.4 315 | 07°28' | 38°03"
38 | 4H | 5A | Totat
36— Olivedo 1934-60 53.61 940 636 535 211.1 393.8 545 | 06°59' | 36°15'
2H | 3R | 4A | Total
37— Patos 1931-59 7061 | 109.2( 227.7| 142.2] 478.1 678.5 250 | 07°01'| 37°17
2H | 38 | 4A | Total
38— Pedra Lavrada 1934-59 72.03 395 850 486/ 173.1 240.3 525 | 06°45' | 36°28"
2H | 38 | 4B | Total
39— Pianco 1931-60 68.23 | 128.8| 209.7| 110.3] 4488 657.8 250 | 07°11'| 37°57"
38 | 4R | 5SA | Total
40— Picul 1931-60 65.00 788 52.4| 30.4| 1616 248.6 450 | 06°31' | 36°22'
2H | 38 | 4A | Total
41— Pombal 1931-59 65.84 | 1127] 184.0{ 148.1| 4448 675.6 178 | 06°46' | 37°49'
28 | 38 | 4B | Total
42— Princesa Isabel 1931-59 59.82 | 118.2| 202.6| 137.3| 458.1 765.8 660 | 07°44'| 38°01'
B A B | Total
43—
28 | 38 | 4H | Total
44— Sao Joao do Tigre 1935-60 70.08 59.0| 113.6| 60.5| 233.1 332.6 616 | 08°04' | 36°52"
3 | 4H | 5H | Total
45— Salgadinho 1934-59 63.83 | 1158| 840/ 57.0| 2568 402.3 410 | 07°06' | 36°51"
283 | 3B | 4B | Total
46— Santa Luzia 1931-60 72.65 76.2| 156.6{ 97.4| 330.2 454.5 290 | 06°52' | 36°56'
48 | 5 | 68 | Total
47— Santa Rita 1931-59 50.01 | 207.4] 245.4| 2530/ 7058 1,415.8 16 | 07°08' | 34°59°
48 | sB | 6H | Total
48— Sape 1932-59 5228 | 141.1| 158.1| 169.5] 4687 896.5 125 | 07°06' | 35°14'
2R | 3H | 48 | Total
49— Soledade 1931-57 53.93 41.4] 696/ 60.4| 171.4 317.8 560 | 07°04' | 36°26"
28 | 38 | 4B | Total
50— Souza 1931-59 67.52 | 129.0| 213.4| 127.5| 4699 695.9 200 | 06°45' | 38°14"
28 | 3B | 4B | Total
51— Sume 1931-59 56.08 57.4| 102.1| 635] 223.0 445.3 510 | 07°39'| 36°56"
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28 | 38 | 4B | Total

52— Taperoa 1931-59 64.94 67.7} 119.5; 96.2| 2834 436.4 500 07°12' | 36°50'
2H | 38 | 48 | Total

53— Texeira 1931-59 74.66 120.8) 228.3| 112.2] 461.3 617.9 770 07°13' | 37°16'
' 3H | 4B | 5H | Total

54— Umbuzeiro 1931-59 49.87 128.2| 130.9| 97.9; 357.0 715.9 553 07°42' | 35°40'
28 | 38 | 483 | Total

55— Arapua 1935-67 68.20 173.7| 232.9| 155.0] 5616 8325 500 07°04' | 38°35'
28 | 3 | 4H | Total

56— Bom Jesus 1933-67 64.13 157.1| 251.4| 203.6| 6121 954.4 470 07°21' | 38°25'
2R | 3R | 4B | Total

57— Engenheiro Avidos 1938-67 - 67.18 155.5| 234.7| 1567.1| 5473 815.0 250 06°58' | 38°28'
48 | sH | 68 | Total

58— Guarabira 1944-67 45.89 185.9| 175.2| 208.5| 569.6 1,241.2 89 06°51' | 35°29'
28 | 3R | 48 | Total

59— Mae D’'Agua de Dentro 1933-67 73.47 130.1| 221.9| 162.0| 5140 699.6 370 07°15' | 37°26"
2H | 38 | 4A | Toal

60— Piloes 1938-67 67.69 122.3| 225.1| 1565.4| 5028 742.8 255 06°40" | 38°31°
2H | 3A | 4B | Total

61— Porcos 1934-67 70.58 130.8| 213.8| 176.3| 5209 738.0 270 07°08' | 37°20"
28 3H 48 Total

62— Sao Goncalo 1938-67 69.95 153.7| 245.7| 167.51 566.9 810.4 235 06°50' | 38°19'
28 | 38 | 48 | Total

63— Timbauba 1934-67 68.17 160.0| 255.8| 157.5! 573.3 841.0 520 07°01' | 38°18'




ey BE | 3+ ATHE(%) 35 AR EWFAEmm)| Flm) | £E | £F
2A | 3B | 4R | Total

1— Afogados da Ingazeira 1931-60 62.92 78.0( 129.7} 105.2] 3129 497.3 525 07°45" | 37°39'
SH | 6 | 7H | Total

2— Aguas 1932-60 44,12 103.1| 100.7} 84.3] 2881 653.0 376 09°07' | 37°07"
2H | 3A | 4A | Total

3— Airl 1935-60 59.68 68.5| 120.1| 55.6| 2442 441.0 361 08°32' | 38°12'
28 | 3H | 43 | Total

4— Algodoes 1934-60 53.93 64.6| 134.2] 67.3[ 266.1 493.4 501 08°19' | 37°21"
38 | 4B | 58 | Total

5— Arcoverde 1831-60 53.17 97.6| 124.1|] 96.8! 3185 599.0 663 08°26' | 37°04
14 | 2B | 38 | Total

6— Barra de Sao Pedro 1935-59 - 59.38 80.3| 932! 146.6| 320.1 539.1 444 07°50' | 40°20"
1H | 2B | 38 | Tota

7— Belem do Sao Francisco 1931-59 50.06 472 579! 900 195.1 389.7 305 08°46' | 38°58
20 | 3R | 48 | Total

8 — Betania 1935-58 54.73 61.9) 126.8! 72.4| 2611 4771 431 08°17' | 38°02'
5H | 68 | 78 | Total

9— Bom Conselho ) 1935-58 43.34 745 59.2| 74.0| 207.7 479.2 654 09°10" | 36°41'
38 | 4H | 5B | Total

10— Brejo da Madre de Deus 1931-60 46.23 14361 132.9; 94.7| 371.2 803.0 64.6 08°09' | 36°23'
2B | 38 | 4B | Total

11— Cabrobo 1931-60 53.65 67.4: 102.6| 55.1| 225.1 419.5 350 08°30' | 39°19'
48 1 58 | 6B | Total

12— Carpina 1934-60 51.41 114.4: 174.7| 162.4| 4515 878.2 184 07°51" | 35°15'
58 1 68 | 71H | Total

13— Caruaru 1931-60 47.59 552 67.4] 50.0| 1726 362.7 545 08°17' | 35°58'
28 { 3B | 4H | Total

14— Conceicao das Creolas 1935-60 58.45 77.4! 139.6| 583/ 2753 471.0 480 08°18' | 38°5¢"
sA 68 | 7A 1 Total

15— Correntes 1935-58 47.48 109.5' 133.4| 122.2] 365.1 768.9 391 09°07' | 36°20°
48 | 58 | 68 ' Total

16— Escada 1931-60 46.72 223.4] 308.9} 266.8! 799.1 1,710.5 93 | 08°22'} 35°14'
) 2R | 38 . 48 ¢ Total

17— Flores 1931-60 63.18 119.2| 193.5! 1 22.4‘§ 435.1 688.7 460 07°50" | 37°59'
2R | 38 4H | Total

18 — Floresta 1931-58 58.49 67.7| 1 08.6{ 64.1| 240.4 411.0 317 08°35' | 38°35%'
5A | 6A ; 7R | Total

19— Garanhuns 1931-60 49.90 224.3| 231.2; 212.6| 668.1 1,000.0 866 08°53' | 36°29'
4f | SA | 68 | Totl

20— Gravata 1934-58 53.38 686 852, 632 217.0 406.5 447 | 08°13' | 35°34'
2R | 38 | 4B | Total

21— Mathada da Areia (Garqueja] 1935-58 56.82 69.0{ 1585 77.1] 304.6 536.1 365 | 08°17' | 38°29'
28 | 3A 4A Total

22— Moxoto 1935-60 50.63 46.0, 79.1| 48.3| 1734 342.5 431 08°43' | 37°32'
18 | 2R 3H | Total

23— Quricuri 1931-58 59.20 76.5| 106.3| 171.4] 354.2 598.3 432 07°53' | 40°04'
SH | 68 | 78 | Total

24— Palmares 1935-60 48.13 240.8| 217.2{ 186.8| 6448 1,339.8 109 08°41' | 35°36'
4B | 5B | 6H | Total

25— Panelas 1935-60 43.98 76.9, 882 736 2387 542.7 620 08°40' | 36°02'
18 | 28 | 3A | Total

26— Parnamirim 1931-60 61.26 75.7| 105.3| 173.9| 3549 579.3 379 08°05' | 39°34'
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sy HE | 3 ¥ ARHN%) 37 A E MM A (mm) | B505(m) | B | B
38 | 4H | 5A | Total

27— Pesqueira 1931-60 4322 | 844l 949 810, 2603 602.2 650 | 08°22 | 36°42'
1A | 2/ | 3H | Totl

28— Petrolandia 1935-60 4471 | aag| 455 8141 1715 383.6 282 | 09°04' | 38°18'
28 | 3H | 4K | Total

29— Petrolina 1931-59 5500 | 56.8! 88.8 415 187.1 340.2 376 | 09°23 | 40°30°
sH | 6H | 71H | Total

30— Recife 1931-60 4762 | 268.6| 270.5| 2085 747.6 1,570.0 5 | 08°03 | 34°55'
48 | 5 | 6H | Total

31— Rio Formoso 1935-60 4917 | 280.6; 402.2| 380.4| 1,072.2 2,180.6 39 | 08°40' | 35°09'
1H | 2R | 38 | Total

32~ Salgueiro 1931-58 © 6136 | 64.0 115.3] 1536 3329 542.5 415 | 08°04' | 39°07"
1A | 2H | 3H | Total

33— Santa Filomena 1935-59 5429 | 74.4| 89.0 143.3| 3067 564.9 534 | 08°08' | 40°05'
1A | 2B | 3B | Total

34— Santa Maria da Boa Vista | 1931-60 60.31 60.8| 66.7| 129.1] 256.6 4255 452 | 0848’ | 39°50"
38 | 48 | SA | Total

35— Sao Bento do Una 1931-60 4320 | 850/ 705 754 2309 5345 645 | 08°31'[ 36°22'
28 | 3H | 4B | Total

36— Sao Jose do Belmonte 1931-58 61.72 | 995 1740 83.4 356.9 578.3 460 | 07°52' | 38047
28 | 3A | 4R | Total

37— Sao Jose do Egito 1931-60 67.49 | 59.4| 1059 689 2342 347.0 575 | 07°28' | 37°17'
2B | 3B | 48 | Total

38— Serra Talhada 1931-59 61.10 | 77.4| 1646] 930/ 3350 548.3 435 | 07°59' | 38°18'
2R | 3B | 4B | Total

39— Serrita 1935-60 57.75 | 72.6| 1455| 785 296.6 5136 425 | 07°56' ] 39°19'
2H | 3B | 48 | Tetal

40— Sertania 1931-60 5767 | 585| 124.7| 79.2| 2624 455.0 605 | 08°05' | 37°16'
4F | 5B | 6/ | Total

41— Surubim 1931-60 4734 | 88.3 1042 99.7| 2022 617.3 380 | 07°50" ] 35°45'
3H | 4B | 58 | Total

42— Tacaratu 1931-60 4184 | 1089/ 951 910 2930 696.8 550 | 09°06" | 38°09'
4H | 5B | 6B | Total

43— Tambe 1931-60 47.82 | 184.9] 223.0| 240.3| 6482 1,355.4 190 | o7°25' | 35°07"
- A B A | Total

44—

3 | 4H | 5H | Total

45— Triunfo 1931-60 4835 | 230.1| 205.4| 167.5! 603.0 1,247.1 1,010 | 07°50' | 38°07"
48 | 58 | 6B | Total

46— Vertentes 1931-60 51.14 | 105.1| 128.5| 152.8| 386.4 755.6 401 | 07°55' | 35°59"
48 | 5H | 68 | Tetal

47— Vitoria de Santo Antao 1931-60 4599 | 105.9| 133.2 133.3| 3724 809.8 137 | 08°07' | 35°18'
28 | 38 | 4H | Totat

48— Arizona 1934-67 56.47 | 699 87.1| 61.1] 2181 386.2 500 | 08°40' | 40°58'
2A | 3B | 4H | Total

49— Exu 1935-67 51.77 | 137.8| 172.9] 1169 427.6 8259 510 | 07°31' | 39°43'
2A | 3A | 48 | Total

50— Feitoria 1935-67 55.01 | 132.7] 154.8] 1237] 4112 7475 605 | 07°32' | 40°06'
1tH | 2B | 3B | Total

51— Ico 1938-67 4955 | 469 45.1| 952/ 1872 377.8 290 | 08°52' | 38°29'
1A | 28 | 3 | Toa

52— Inaja 1938-67 4120 | 421| 415 660 1496 363.1 355 | 08°54' | 35°50"




BB T BI4E | 3+ ATE(%) 3 g AR Emm)| BRm) | K | B8
2R | 3A | 4} | Total

53— Jeritaco 1934-67 52.69 635| 115.2] 84.7| 263.4 499.9 445 | 08°23' | 37°38'
2A | 34 : 45 | Total

54— Jutal 1935-67 51.21 834 116.8! 825 2827 552.0 361 | 08°38' | 40°14'
2A - 38 | 4R | Total

55— Malhada Real 1934-67 57.45 751 119.1! 630! 257.2 4477 345 | 09°02' | 40°01
18 28 | 38 | Total

56— Pau Ferro 1935-67 55.62 443 525 894 186.2 334.8 385 | 08°57' | 40°44'
1A 2H | 3H | Total

57— Rodrigues 1934-58 71.86 73.4] 178.2| 131.2| 3828 5327 380 | 08°23' | 3g9°53'
17128 | 38 | Total

58~ Santa Cruz 1934-67 - 54,63 80.2| 104.5 175.1| 359.8 656.6 489 | 08°16' | 40°15'
28 | 3B | 4B | Total

59— Sitio dos Moreiras 1935-67 53.73 | 105.7| 128.6| 108.7| 343.0 638.4 750 | 07°44' | 39°33'
18 | 2B | 3H | Total

60— Sitio Novo 1938-62 54.58 548 39.7| 1047 1993 346.1 400 | 08°48' | 38°24’
38 | 4H | 58 | Total

61— Tara 1934-67 48.61 69.9! 65.2] 584! 1935 398.1 586 | 08°44' | 36°52'
20 | 38 | 4 | Total

62— Tupanaci 1934-62 56.55 70.8, 156.5| 111.1| 338.4 598.4 352 | 08°16' | 38°34'
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Intr

ton

This preliminary economic evaluation of the Project for the average farm of 87 ha is

made on the basis of the following conditions:

a)

b)

c)

d)

e)

Farm size: 87 ha.
- Capim Buffle area: 29 ha.
- Leucena area: 6 ha.
- Caatinga and others area: 52 ha.

Basic land preparation of Capim Buffle and Leucena cultivation areas is to be made
by heavy machines.

Necessary calf is to be purchased by the farmers themselves.

One deepwell is to be provided for one farm.

For the comparison of farms, the following two types of farm are considered:
- Traditional stock farm: Farm combined with Caatinga Vegetation

- C.B.L. system stock farm: Farm combined with Caatinga Vegetation and new
grass and tree.



Benefit

Benefit from the C.B.L. system stock farm is estimated on the basis of the data of
CODEVASF/EMBRAPA (Nov. 1992) as shown in Table 1.

Table 1 Comparison of the Benefits between C.B.L. System Stock Farm
and Traditional Stock Farm

Traditional Stock C.B.L. System Difference
Farm (A) Stock Farm (B) B)-(A)

Breeding capacity 11 52 41
(heads/87 ha)

Increase in live weight

Item

(Kg/head/year) 55 130 75
(Kg/87 ha/year) 605 6,760 6,155
Benefit

(US$/87 ha/year) 393 4,394 4,001

Note: 1)  Unit area of stock farm: 87 ha
2)  Cattle price: 0.65 US$/Kg in live weight

Breeding capacity of cattle in a unit stock farm (87 ha) is 11 heads/year for the traditional
stock farm and 52 heads/year for the C.B.L. system stock farm.

Increase in live weight of cattle per year is 55 kg per head or 605 kg per unit traditional
stock farm and 130 kg per head or 6,760 kg per unit C.B.L. system stock farm.

Benefit (Gross income) per unit stock farm is US$393 per year for the traditional stock
farm and US$4,394 per year for the C.B.L. system stock farm.

Therefore, benefit from the C.B.L. system stock farm is higher by US$4,001/year than
that of the traditional stock farm.



3. Required Cost

3.1 Investment Cost

The investment cost required for unit C.B.L. system stock farm of 87 ha is as shown in
Table 2. Tables 3 to 8 show the breakdown of the cost estimate.

Table 2 Investment Cost per C.B.L. System Unit Stock Farm (87 ha)

(US$)

Item Unit Quantity U(rll)i;rP}{;c):c Value Remarks
Capim Buffel Ha 29 244 7,076 Table 3
Leucena Field Ha 6 402 2,412 Table 4
Fence 2,078 Table 5
Deepwell 2,800 Table 6
Sub-Total 14,366
Miscellaneous 634 5%

Total 15,000

Table 3 Cost of Land Preparation of Capim Buffel Area

(US$)

Item Unit Quantity  Unit Price Value Remarks

Land Reclamation Ha 1 70 70 Table 7

E;?T"ggignznd Ha 1 60 60  Tables8
Burning med 8 2.50 20
Sowing med 8 2.50 20
Weeding med 20 2.50 50
Cost of seed Kg 8 3.00 24
Total 244

Note: med: man-day



Table 4 Cost of Land Preparation of Leucena Stock Farm
(US$)
Item Unit Quantity  Unit Price Value Remarks
Land Reclamation Ha 1 70 70
Bumning m/d 8 2.50 20
Digging of
Planting hole m/d 10 2.50 25
Manuring m/d 3 2.50 7.50
Raising of
seedlings m/d 22 2.50 55
Preparation of
seedlings m/d 15 2.50 37.50
Transplanting m/d 4 2.50 10
Weeding m/d 20 2.50 50
Cost of seeds Kg 1 1.00 1.00
Phosphoric
Fertilizer Kg 190 0.29 55.10
Barnyard manure Kg 500 0.029 14.50
. For
Plastic cup 5,000 0.011 55.00 seedlings
Insecticide Kg 1 0.90 0.90
; 401.50
Total (say 402)

Note: med: man-day



Table 5 Construction Cost of Fence

(US$/unit stock farm)
Item Unit Quantity Ul(%gps')ce (\{Jaé%t; Remarks
Main pillar Pc 8.6 0.9 7.74  Fence is established for 8
continuous stock farms as
one block.
Intermediate
pillar Pc 1.849 0.45 832.05
Barbed wire Role 41.40 18.00 745.20
Nail Kg 20.70 1.35 27.95 0.5 kg/role x 41.4 roles
Labour charge ~ med  186.20 2.50 46550 20 %‘“’rs‘ms’km x 37.240 km
2,078.44
Total (say 2,078)

Note: Main Pillar9x2x 17 x3 =69 69 + 8§ = 8.6 unidades

Internal Pillar {870x4+25m)+1-9}x2=2,786
{(870x4+25m)+1-17}x3=4,128 14,788 + 8 = 1,849
{(1,000x2+25m)+1-5} x5=3,980
{(410x2+25m)+1-3}x3x4=3912

Barbed wire 870x4x5)+(1,000x2x5)+(410x2x 3 x4)=737,240
37,240 + 450 m/rolls = 82.2 rolls
82.8 rolls x 4 lines = 331.2 rolls
331.2 rolls + 8 = 41.4 rolls

Table 6 Construction Cost of Deepwell
(US$/unit stock farm)
Item Unit Quantity  Unit Price Value Remarks
Deepwell Unit 1 1,500 1,500
Windmill Unit 1 1,300 1,300
Total 2,800




Table 7 Land Reclamation Cost by Bulldozer

(US$/ha)
Item Unit Quantity U(Illjiérpl?rge Value Remarks
Clearing Hr 0.5 60 30 D6 x 2 units with chain.
Working capacity: 2 ha/hr
Stumping Hr 2 20 40 D4
Working capacity: 0.5 ha/hr
Total 70
Table 8 Land Reclamation Cost by Wheel Tractor
(US$/ha)
Item Unit Quantity U(I;)iérplﬁ():e Value Remarks
Plowing Hr 2 20 40 75 Hp Wheel Tractor
Harrowing Hr 1 20 20 75 Hp Wheel Tractor
Total 60




3.2 OQperation and Maintenance Costs

The operation and maintenance costs in connection with the implementation of the Project
are as shown in Table 9.

Table 9 Operation and Maintenance Costs
(US$/unit stuck farm)

Item Unit Quantity Unit Price Value Remarks
Salt, mineral 8g/head/day x 365 x
Preventing . 2 times/year x 52
injection Times 156 0.4 62.40 heads = 156 times
Depreciation of
horse & harness 200.00
Fence repair 207.80
Sub-Total 546.20
Miscellaneous 2380 5%

Total 570.00

4. Project Feasibility

The rough project evaluation for one unit farm (87 ha) shows that the project is
economically feasible with the internal rate of return (IRR) being more than 13 %.

The detail of analysis is shown in Table 10.



Table 10 Estimation of Internal Rate of Return

Project Project Cost 13 % Net Benefit
life Project Cost  Present Value Coefficient Net Benefit Present Value
1 22,380* 19,805 0.88496
2 570%* 446 0.78315 4,001 3,133
3 570 395 0.69305 4,001 2,773
4. 570 350 0.61332 4,001 2,454
5. 570 309 0.54276 4,001 2,172
6 570 273 0.48032 4,001 1,922
7 570 242 0.42506 4,001 1,701
8 570 214 0.37616 4,001 1,505
9. 570 190 0.33288 4,001 1,332
10. 570 168 0.29459 4,001 1,179
11. 570 149 0.26070 4,001 1,043
12. 570 131 0.23071 4,001 923
13. 570 116 0.20416 4,001 817
14. 570 103 0.18068 4,001 723
15. 570 91 0.15989 4,001 640
16. 570 81 0.14150 4,001 566
17. 570 71 0.12522 4,001 501
18. 570 63 0.11081 4,001 443
19. 570 56 0.09806 4,001 392
20. 570 49 0.08678 4,001 347
Total 23,302 24,566

Note: 1)  Cost of calf = US$180/head x 41 heads = US$7,380
2) *15,000 + 7,380 = 22,380
3) **QOperation and maintenance costs (Table 9)



5.  Tentative Project Development Plan

5.1 Implementation Schedule

The project is to be developed in 5 years as shown in Table 11.

Table 11 Project Implementation Schedule
(ha)
Block Development 2 3 4 5 Total
year

A 10,000 15,000 20,000 25,000 25,000 95,000

B 10,000 15,000 20,000 25,000 25,000 95,000

C 5,000 10,000 15,000 15,000 15,000 60,000

D 5,000 10,000 15,000 15,000 15,000 60,000
Total 30,000 50,000 70,000 80,000 80,000 310,000

5.2 Required amount of seeds of Capim Buffel and Leucena

Amount of seeds of Capim Buffel and Leucena required for the Project is estimated on

the basis of the required seed rate and the area to be developed as shown in Table 12.

The table shows that total amount of seeds required for the Project are 818,400 kg for
Capim Buffel and 21,390 kg for Leucena.



Table 12 Required Amount of Seeds of Capim Buffel and Leucena
Seed Rate
4
(kg/ha) Year 1 2 3 5 Total
8 Area of Develop-
Capim ment (ha) 9,900 16,500 23,100 26,400 26,400 102,300
Buffel
Amount of seed
required (kg) 79,200 132,000 184,000 211,000 21,100 818,400
1 Areaof
Leucena Development (ha) 2,070 3,450 4,830 5,520 5,520 21,390

Amount of seed
required (kg) 2,070

3,450 4,830 5,520 5,520 21,390

Note: Cultivation area: Capim Buffel:

Leucena:

33 % of the project area (29 ha/87 ha = 33 %)
6.9 % of the project area (6 ha/87 ha = 6.9 %)

- 10 -



Tentative Land Use Allocation Plan
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1.1

Background and Supporting Information

Background

The Northeast region of the Federative Republic of Brazil consists of nine States: Bahia,

Sergipe, Alagoas, Pernanbuco, Paraiba, Rio Grande do Norte, Ceard, Piaui, and

Maranhio. The meteorological and hydrological conditions of these States are not the

same. However, the region can be roughly classified into two contrasting areas from

their vegetation as follows:

a)

b)

Area expanding along the coast between Salvador (Bahia) and Natal. It is called
"Sugar Land" due to its main land use. Its soil is deep and dark red. It is mostly
owned and used by plantation farms. The rainfall in this area is almost sufficient
for cultivation during rainy season.

Area expanding in the regions of Sertdo in Rio Grande do Norte, Ceard, Riauti,
Paraiba and part of Maranhdo. In general, rainfall in this area is irregular and not
enough for cultivation. There are periodic droughts and floods. Its soil is sandy
and hard. Only 4 % of the rainfall penetrates into soil. Therefore, crop cultivation
can be performed in very limited area only. Cattle breeding is more important in
this area.

Cassava is a basic food. Goat's milk and cheese, beef, beans and sweet potatos are
subsidiary food. During the seasons of drought, when hot and dry wind from
Africa scorches the land, the people have to leave the area due to shortage of basic
food and in order to cope with the feeding capacity of cattle.

The river beds become temporary roads for trucks and the wells dry up. The
famine stalks the land and one half of the children under one year old die when their
cattle die.

Migration towards the coastal and southern towns occurs, and people become town
labor or unemployed persons. This Area is called " Chaatinga” (White Forest) by
the aborigines.

The problems in the Caatinga area mentioned above have been the source of big

annoyance of the Government of Brazil for a long time. In addition, recently public

opinion has mounted a campain against the shifting cultivation with burning forest in

paralled with the opinion for conservation of global environment by saying that the



1.2

1.3

1.4

people in the Caatinga area are the ringleader of CO2 Gas diffusion due to their
continuous such traditional shifting cultivation.

A few years ago, Empresa Brasileira de Pesquisa Agropecusria (EMBRAPA) succeeded
the development of a livestock farming system (called C.B.L. System) with the
combination of grass and tree named Capim Buffel and Leucena which can survive in
drought climatic conditions like those of Caatinga area. One of the specific features of the
system is that the development of dry area like Caating area becomes possible without
destroying natural environment of the area.

The Government of Brazil is considering to introduce this system in the Caatinga area
widely and to develop the area as new livestock production farm.

Location

The Project Area is located in the middle part of the Sdo Francisco River basin in
Pernambuco State, which is in the Northeast Region of Brazil.

The south edge of the Project Area is about 100 km far from Petrolina city, and it is
expanding 130 km to the northeast direction and the approximate width of the area is
around 25 km from northwest to southeast direction. The federal road BR 122 runs
along the northern boundary of the Area. Most of the eastern boundary of the Area is the
municipality limits.

Topography and Meteorology

The topography of the Area is relatively plain, being located between 445 m and 553 m
above sea level from south to the north.

The Area is in the one of the driest region of the country. Its rain conditions is very
peculiar, with annual average rainfall of around 380 mm.

The annual average temperature of the Area is around 26.5 °C, being 24 °C in the winter
and 28.5 °C in the summer season (Petrolina station).

Population

It is estimated that around 30,000 people are living in the Project Area. Most of them are
small-medium size farmers, mainly living based on agricultural/livestock activities.



1.5

1.6

1.7

Expected Outcome

With the implementation of the Project, the following economic and social effects will be

produced:

a)

Livestock production in the dry area will become attractive and contribute to the
increase of income of the farmers in the area;

b)  Stable livestock production through the year will increase the living standards of the
people in the area;

c)  Additional employment opportunity will be created during and after the Project
Implementation;

d)  Success of the Project will settle the problems against the development of other dry
areas like Caatinga; and

e) Introduction of the development system adopted in the Project to other dry areas
will greatly contribute to conservation of the global environment by reducing the
shifting cultivation with burning forest.

Name of the Project

Feasibility Study on Northeastern Brazil Caatinga (Semi-Arid) Area Environment

Conservation and Sustainable Agriculture/Livestock Development Project.

Study Area

The existing Caatinga area of 350,000 ha, which is mostly used as stock farms with

traditional stock farming by small and medium size farmers. The area covers a part of six

(6) municipalities, namely, Petrolina, Santa Maria da Boa Vista, Cruz de Malta,

Parnamirim, Ouricuri, and Bodoco.

In the selection of the Study Area, the following points are mainly considered:

a)
b)
)

d)

Municipality division of the Area;
Adaptability of C.B.L. system as a pilot development of Caatinga area;
Accessibility to the Area;

Farmers' eargerness to introduce the C.B.L. system to their farms; and
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€)  Acceptability of the technical assistance of CPATSA (Semi-Arid Tropic Agricultural
Research Center)/ EMBRAPA.

Executing Organization

Companhia de Desenvolvimento do Vale do Sdo Francisco (CODEVASF) will act as the
counterpart agency to the Japonese Study Team in association with Empresa Brasileira de
Pesquisa Agropecudria (EMBRAPA), and also as the coordinating body to other related
organizations for the smooth implementation of the study.

One of the main duties of EMBRAPA is to provide the study team with the detailed
information and data regarding the testing of Capim Buffel and Leucena cultivation, and
C.B.L. system.

Objectives of the Project
The objectives of the Project are as follows:

a)  To increase livestock production in the Caatinga area by introducing a sustainable
livestock farming system newly improved by EMBRAPA (C.B.L. system);

b) To reduce CO2Gas diffusion by stopping the shifting cultivation with burning
forest;

¢)  To contribute to the level-up and stabilization of farmers' living conditions in the

area by increasing their income;
d) To contribute to the regional development;

e)  To present pilot development of Caatinga area, which will be applied for other
Caatinga areas and also similar dry areas of the world; and

f)  To contribute to the conservation of global environment.

The following is the tentative study results based on the data provided by EMBRAPA:

- Total Project Area: 310,000 ha

- Beneficial Farmers: 3,000 families

- Farm Area per Family: 87 ha.

- Grass allocation: Capim Buffel: 29 ha
Leucena: 6 ha
Caatinga and others: 52 ha



4.1

- Number of Cattle per Family: 52 heads

- Investment Cost per Farm: US$22,380
- Benefit per Farm per Year: US$4,001
- IRR: more than 13 %

Objectives of the Study

The objectives of the study are as follows:

a)

b)

d)

e)

g)

h)

To draw up a topographic map with scale 1/25,000 covering the study area of
350,000 ha;

To investigate the existing farming and livestock production conditions in the area;

To investigate the cultivation conditions of the grass and tree recommended by
EMBRAPA and jojoba tree;

To make a sustainable agricultural/livestock development plan with maximum use
of grass and tree recommended by EMBRAPA and jojoba tree, if practicable;

To study the marketing system in order to cope with the increase of livestock
production;

To make groundwater development plan through hydrogeological survey;
To evaluate the Project from technical and economic points of view;
To transfer knowledge to counterpart personnels through the study; and

To make any recommendations or advice to strengthen the local district offices in
the aspect of organization or logistical efficiency on the implementation of the
Project.

Plan of Operation

Scope of Study

The study shall consist of the field survey, data collection, and studies and analysis at the

job site and home office in Japan.



Details of the study are as follows:
a)  Preliminary field survey of the Study Area;

b)  Collection and review of available data and information relevant to the study on the
following items;

- Topography;

- Meteorology and hydrology;

- Geology and hydrogeology;

- Soil and land use;

- Drainage;

- Agriculture and livestock;

- Agro-industry in the surrounding area;

- Land conservation;

- Rural infrastructures;

- Agro-economy and agricultural institution;
- Regional economy and Project evaluation;
- Environmental condition; and

- Others.

c) The following surveys/investigations and study for the Study Area:

- Topo-survey and preparation of a topographical map of the Study Area
(1/25,000);

- Meteorological and hydrological survey and study;

- Geological and hydrogeological survey and study;

- Soil and land use survey

- Survey and study of drainage conditions;

- Survey and study of agriculture and livestock;

- Survey of agro-industry in the surrounding area and rural infrastructures;

- Land conservation and environment; and

- Agro-economy and agricultural institution.
d) Cost estimation and construction schedule:

- Investigation of construction materials and costs; and

- Cost estimation and construction schedule.



e) Verification of the Project:

- Estimation of costs and benefits;
- Economic, financial and social evaluation;
- Implementation schedule; and

- Environmental impact.

4.2 Schedule of the Study

The study shall be conducted in accordance with the tentative study schedule shown in
Appendix I.

4.3 Required Specialists

- Team Leader

- Civil Engineer

- Mechanical Engineer

- Livestock Specialist

- Agricultural Expert (Grass)
- Jojoba Expert

- Hydrogeologist

- Solid Specialist

- Agri-meteorologist

- Agro-economist

4.4 Reports

a) Inception Report:
Twenty (20) copies one (1) month after the commencement of field survey

b) Interim Report:
Twenty (20) copies at the end of field survey

¢)  Draft Final Report:
Forty (40) copies at the end of the study

d) Final Report:
Fifty (50) copies two (2) months after receiving the comments from the
Government of Brazil on the Draft Final Report



5.1

5.2

External and Government Inputs

External Inputs

The Government of Japan is kindly requested to extend technical cooperation through

Japan International Cooperation Agency (JICA), a responsible agency for executing

overseas technical cooperation by the Government of Japan, including dispatching the

study team, supplying equipment and machinery necessary for the survey and study and

performing transfer of knowledge to the Brazilian counterpart personnel in the course of

the survey and study.

Inputs by the Government of Brazil

To facilitate the smooth implementation of the study, the Government of Brazil through
CODEVASF/EMBRAPA shall take necessary following measures:

a)

b)

c)

To provide the Japanese study team with the following at its own expense in

coordinating with other relevant organizations:
- Available data and information related to the study;

- Counterpart personnel to assist the study team and participate in the various
activities for the study;

- Necessary vehicles with drivers and their running cost;
- Suitable office space with necessary equipment; and
- Credentials or identification cards to the members of the study team.

To recommend the contractors/surveys to the study team for carrying out the
following field works:

- Topographic survey, hydrogeological survey, and soil analysis and test and
water quality test; and

- Installation of control points and bench marks.

To bear claims, if any arise against the members of the study team, arising from,
occurring in the course of, otherwise connected with the discharge of their duties in

the implementation of the study, except when such claims arise from gross



d)

€)

negligence or willful misconduct on the part of the members of the Japanese study
team

To assist the study team in arranging its accommodation

To provide the following:

To secure the safety of the study team;

To provide medical services as needed. Its expenses will be chargeable on the
members of the study team;

To permit the members of the study team to enter, leave and sojourn in Brazil
for duration of their assignment, and exempt form alien registration

requirements and consular fees;

To exempt the members of the study team from taxes, duties and other charges
on equipment, machinery and other materials brought into Brazil for the
implementation of the study;

To exempt the members of the study team from income tax and other charges
imposed on or in connection with any emolument or allowance paid to members

of the study team for their services in connection with the study;

To provide necessary facilities to the study team for remittance as well as
utilization of funds introduced into Brazil from Japan in connection with the
study;

To use communication facilities including transceiver with allocated frequency
and electronic distance measuring instruments; and

To permit the members of the study team to take to Japan all data and
documents (including photographs and maps) related to the study.



-OI_

APPENDIX 1.

TENTATIVE TIME SCHEDULE

Division

Detailed Work

Month

1st

2nd

3rd

4th

5th | 6th

7th

8th

9th

10th

Remarks

Work

1. Preliminary Field Survey &
Data Collection

2. Detailed Study and Analysis

3. Work in Japan

4. Discussion of DFR

Report

1. Inception Report

2. Interim Report

3. Draft Final Report (DFR)

4. Final Report

Note: | : Work in Brazil
[ : Workin Japan

%k

two months after the
comments on DFR
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