[ ANNEX XViI |

AGRICULTURAL RESEARCH IN
THE STATE OF TOCANTINS






ANNPX XVl

A(‘RICULTURAL RE SFARCH lN THE STATE OF T()CANTINS

1 Introduction

The execution of the agncultural research’ pmccss in lhc State of loc*muns shows lack
of adequate State Agricultural Research System to attend the needs of the private sector.
In general, continued alterations i in the exccuting organizations and coordination of that
process is found, as well as new rescarch programs have been already granted to
‘organizations such as RURAL l INS, State Sccretariat of Agriculture (SAG) and
ev enlually UNlTlNS ' :

Besndes three Mastcr Plans of research have been elaborated, one in 1989, developed in

Araguaina under the coordination of SAG/RURALTINS, other in 1992, developed in

Palmas in coordination with SAG and, the last one also in 1992, executed in Gurupi in
| coordination with UNITINS. '

Howe\ er, few reqearch pro;ects deﬁned in those programs were executed in practice
due to varlous reasons such as: lack of appropriate infrastructurc in the exccuting
institutions (tack of laboratories, experimental ficlds, and, in sometimes qualified
human resources). Especially lack of funds for the project implementation. 1t is
remarkable that the temporal Non availability of project funds in time, makes the
implementation of these projects difticult in field.

It is'p'dssiblc to identify a the areas that needs strengthening by analyzing the period
1992-1997 when the Agricultural Research of the State was put under the responsibility
of UNITINS, especially regarding the selection and hiring of new rescarchers for the
state. These professnonals come from renowned Universities of Brazil related to
“specialized areas of Agriculture Sciences. However, the polenhal of human resources
avaitable in the period (1992- 199?) are facmg limitation regarding the lack of necessary
" infrastructure and adequate specific budget for the implantation of the research plan
claborated in 1992, Even considering this situation, some important programs were
started in several regions of the State (Araguaina, Gurupi, Pedro Alfonso, and Formnoso)
with the support of EMBRAPA and CNPq {Sec item 2, n,scarch project executed by/ in

- coordmatlon with UN[T!NS)

In case of UNIT]NS, the period_ 1992-1996 is characterized as a period of instability and
institutional fragility. The head of the administration (rector) of the Universily had 7
changes in only 5 years. Besides, in 1995 there was a sngmﬁcam reduction in the
strength of teaching staff and rcdlslrlbutlon of the teaching hours among fhe teachers.
This increased teaching hours together with the above mentioned conslramts reduced
the enthustasm for the eiaboratlon and execution of rescarch works.
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During the period of 1995 to 1997, the Apgricultural Research in UNITINS was
testrictedly carried out through thic University Center at Gurupi, with the support of
EMBRAPA, CNPq and through some agreements with private companies. In spite these
non-conducive environment, a small number of projects were carried out well, thanks to
the interest and individual efforts of some rescarchers, On the other hand, the demand
for rcs_éar'chcs on specific aspects by the productive agricultural sector is continuously
on increase, Therefore, the gap between the cxecution and the demand of quality
rescarch in agricultural sector is becoming wider. Regarding this point, Federations and .
Associations that represent the agricultural sector together with the financial institutions

are atways rcqueslmg fﬂr the 1mprovement of this sector, every time that issue be
trealed ' :

ThpAgricunural Ministry through EMBRAPA implements the Public Policies of the

Federal Government. EMBRAPA is internationally considered as a competent and
elevated organization, has recently defined its work guidelines in the state of Tocamms
adopting the stratcglcally idea of partnership with the local mslmmons which execute or -
would like to execute researches. Then, this stage is marked as restructuring period of
the r:.,sear&h within the State System view where the role of cach institution within the
system may be established and the interlocutors of the process shall be clearly defined.

Therefore, this policy makes clear the probablhues to create new EMBRAPA units in
lTocantms :

' With'in ihis context, the Foundation/University of Tocantins is interested to participate
effectively in the definition of an organization and strengthening proposal for the
Agricultural Research to be executed by UNITINS within a State Research System also
to be implemented from the elaboration of the Master Plan”

The U\ll ['INS, through the Agronomy and Vetermary Facully, plays an 1mp0rtant role
in the execution of Agricultural Research, in parinership with the State Agriculture
Secretary SAG, Agricullure Federation of Tocantins FAET, EMBRAPA and others,
under the coordination of the Science and Technology Council of the State (CECT).

In spite of the organizational and structural obstacles, the UNITINS is developing
research projects in the state through the University Centers related to the agricultural
sector {(Araguaina, Miracema, Paraiso, Palmas, Porto Nacional e Gurupi). Those
University Centers are located in the north, center and south region of Tocantins, giving
a better articulation in order to stimulate the agricultural development in the state.

2 Proposal for Creation of State Agriculture Résearéh System - SEPA

The Agncullural Rcsearch in Tocanlms has “enl lhrough se\eral lransfonnauon stages
during the 9 years of the State’s cxistence and it still was not strong enough to satisly
the rural producers’ wishes who are looking for suitable technology. The State is
characterized for the lack of functional and organization policy for the execution of
research that may attend the requirements of the State government and farmers.
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- In Tocantins, there arc scveral government and private institutions, association and
~ cooperatives directly related to the agricultural sector. However, cach of these
institutions is isolated one and developing insolated activity, besides the human,
financial and phy sical resources, bcmg misused and the results reached were of not high
~ importance. '

The proposal for the creation of a State Agricultural Research System - SEPA in
Tocantins has as main purpose of maximizing the efforts through parinerships among
the institutions in order to develop priority rescarch programs capable of efficiently
‘ covermg the socwty s raqmrements

The integration of the activities of thc umvemty, public institutions and the private
scctor through SEPA is an important aspect especially considering that the},' belong to
three different segmenls However, to make this system function adequately, it is

ncccssary to compromxse lhe mvolved institutions clearly defining the role of cach
partner

The fo]lowing' agencies sh'all becomc the constituents of the systems with
correspondmg functions. :

(a) Stalc Counc;l of %c:encc and Technology (CLCT)
~ To coordinate the State System of Agricultural Research — SEPA
“To define the research priorities in'the Science and Technology area
‘To attract and transfer financial resources for the prioritized projects
To represent the State in the CONSEPA

(b)  Agricultural Research Coordination Agency (CPA/CECT)
— To investigate the demands of farmers
~ To define the priorities proposals referred to the Agricultural Rescarch
- To sclect the suitable parlners for the execution of lhc rescarches

Thc followmg agenc:cs arc proposcd to be involved in the system

(8 - State Agncullurc Secrdary (SAG) :
- Receiving and collection of the productive sector’s demands
Establishment of agricultural guidelines
Introduction and adaptation of technologics
Selection and transfer of technologies
Collaboration in the execution of researches

|

{v)  Rural Development Institute of Tocantins - RURALTINS
Transference of technology

Collaboration in the execution of researches

Validity of the existing technologies

Survey of the Produclive Sector

!
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(c) Agncullnm l cdomtlon of 1ocantms lAl T
~— Survey of demands togclhcr with the farmers
~ — Support in the execution of researches

- Support inthc validalion ol‘cxisting |

(d) Unn usny of locanuns l*oundauon UNITINS

' Iixecution of Agncullural Rescarches
Adaptahon generation and validation of technologies
Survey of demands
Transfer of technologies
chrescntahon oflhe .‘atate logether wnth CGNS] PA

N A

|

(e) Braztllan Company of Agncullural Research EMBRAPA ‘
— Coltaboration in the development of Agriculturat Research
'Financial support to research and technologlcal development
Adaplation, generation and valldny of technology
To make 1ransfcn.ncc of technolog:es

j

!

The Statc Counccl of Smence and Technology CECT and the Umversuy of 'locanlms ‘
Foundation ~ UNITINS, might represent to the Sate of Tocantins, in the National
Council of States Systcm for Agncultural Rc%earch CONSEPA

The creation of an Agncullural Research Coordmatxon CPA together wnth the CECT
is the State Agriculture Secreta:y SAG, Agriculture Pederatmn of Tocantins State —
FAET and the University of Tocantins Foundation UNITINS, shall compose a proposal
that represent the guidelines of the state government for the agricultural sector, the rural
producers and the agricultural research sector

The operation shall have thc following aspects:

To collect thc demancls ornginated in lhc parlnershlp lnsmutlons and gulde thcm to

lhe CECT to be prioritized. ‘
— After the demands are identified by the CLCT select ihe partner institute for the '

exccution of research or validation of lechnologlcs ‘

3 Current Agricultural Research Programs of UNITlNS

The Agricultural Research programs under exceulion at present by the Umvcrs:ty arc
demonsirated as follows: -

3.1 Sustainable Mahagenlenf in Agriculture Production Areas
311 'Sustair_lal:lle M#nagemélﬂ in the Cerrado Area

1)) Production of Seeds, Grains and Roofs
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Rescarch on following crops have been going on with speeific aspects as below:

() Com - l‘lam protection, feutility, evaluation of crop
'pcrformahcc .

() Suybea:n_ - Fvaluauon of crop performancc plant protection

(i)  Sunflower — Evaluation of crop performance

(iv}  Sorghum -- Evaluation of crop performance

(v) Uplandrice -~ - Cultivation techniques, evaluation of crop perl‘ormancv

(vi)  Leguminous crops-Evatuation of crop performance

@) :Alterlnali\.'c soilzr‘nlana‘gcmeht

(1) | ‘Gre'c;n :I.Tcrlili"/_cr o (:ii) | Direct f’]anting Systcnﬁ
3) Fruit i’;bduction ;Syslcml |

- Piﬁéal:sple |
4 Vegetal Prédu:ctign System

(i)Tomato, (i) Red Pepper, (iii) Cole, {iv) Cabbage, (v) Lettuce (v) Pumpkin
(5) * Animal Production System

I;‘érage .— Eval:uation of Sorghum Crops
(6) Family Agriculture_ Production System

Soil ferliiity; Productivity and Tcéhnology transfer in Penha Settlement
3.1.2 Susfainable Management of Producti;)n ‘(Vérzeas). Areas
(l) f’roductgon of Seeds and Grains

(i) Corn - - Evaluation of crop performance

(i) Soybean - Evaluation of crop performance, plant protection
(i) Rice . - Evaluation of crop performance, plant protection

{iv) Sorghum - Evaluation ef crop performance
2) A?limal‘ Prodﬁctiqn |
| Forage Systems - Evéluation 6f Sorghum crop performance
3.2 | Cétlle Development |

(1)  Animal Production
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(i) Forage for bovines k

{it) Swine Brecding

(iit) Poultry
(2)  Animal Health

* Collection of information Oifniain animal diseases

(3)  Animal Reproduction

‘ Arialysié of the Bovine reproducti}.fe performénce '
4) Phylsical-C'hemical and Micrqbiolog)" Analysis

(i) Analysis of Milk
(11) Analysis of Water Quality

(5}  Development and Diffusion of Technologies
3.3  Ruraland Agﬁbusinéss Development

(n Sociological; ¥.conomical and Ehvir_ohmént studies related to PRODECER
I - ‘ ' '

(1) Cost Beneﬁt Analyms
(it) Study for the provision of qualified manpm& er
(iif) Social-economical and environmental issues
{2) Agriculture Commgi'cialization
Study of the state market indicators
(3)  Agribusiness Study rclated o the Pineapple
(1) Cost Analysis
(ii) Commeruallz.almn crops E
(i1} Study for the promotion of new farmers
(iv) Agricubture feeding Study o
(v) Cooperative Policies with the farmers
() Social-Economical and Environmental Study about Jalapao

Social-Economical Sludy of the Pfoduciidh Units

(5) Rural Dcvclopmeﬁt Organizations
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(1) To evaluate the cooperative policies in the State
(if) To evaluate the farmers organization role

- () To ‘maly?e the income and employmenl generalion capacn) available in the
~tural properties |

(iv) The role of the woman in the production unit
“(¥) Recycling of residual wastes
{vi) Rural Develapment Plan for the municipality of Rio do Sono
' Lumiar Project (Supply of technical assistance in settlements)

34 Envifonménlal Monitoring
(1) Quaht) ofAn' |

) P‘rehmmary Studies on the Quahty of Air
(i1) Monitoring of fire ‘

@)  Quality of Water

(i) Evaluation of the physical and chemical properties of water
(i) Ecology of the microbial population
(iii) Study on fish- fauna
(iv) Limnotogic (lake and no- running water) Monitoring
(v) Qualitative and Quantitative Monitoring
© (vi) Microbasin Management

(3)  Agrometeorology

Agroﬁ‘tétebfﬁiogical Monitoring
{4) | :E_ny'il;(;nmen'fal'E:(l;cétioﬁ
(i):. Training bf rhuliipliérs for the use énd preServation of running water
(ii) Project for the imprqve_mcnt of the life quality of the riverside communities
| (iii)Basic health improvc?mcm inrlow income communities
i 3_.5 _ Ihdu§trializali0n ofA.gricu!.tul.'al l-’mducts
' (!) | lntegfate_d 'Study .of‘ Babégt’l Coéénﬁf
o Extraction of Babagu oil |
(2) | Study of the Burifi Oil Exltraction. _

(3) Data Processing.

- Automation of data on the agriculturat products
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4 Rcsearch on Cultiv .mon Technolog) of \I‘l;or Crops Cultiv atcd in the State
ol‘Tocan!ms

Mosl of the agricullural rescarches in the Tocantins State are carried out by the

Umvcrsny of Tocantins mainly by the University Center at Gurupt and some of the
agricultural rescarches of the Umveralty of Tocantins are carried out in collaboration
with EMBRAPA. The varictics and cultivation technology of the crops followed in
these fxgncullural rcsearchcs are published as Technical information pamphlets which
arc jointly publishcd by the Secrctariat of Agnculture Umvcrsrty of ‘Tocantins,

Found'umn of lnvcsugahon Support and RURALTINS.

In this seonon the mfonnatton pubhshcd in thesc pamphlels and other sources are
combined and are described brleﬂy on the major crops with regard to their soil and
climatic reqmrcments and the major vaneues cullnated in the Tocantins Statc. The
crops in the State can be divided into two groups of temporary annual crops (growth
cycle of shorter than 12 months) and perennial crops (growth cycle of longer than 12
months). Temporary Annual ¢crops include rice, com, soybean, feijao beans etc. and the
Perennial crops mclude cassava, pmc apple, banana, sugarcane etc

4.1 Rice (Oryza sativa i)
(1) Rccjuirements_

Waler requirement - Among all the factors water is the most determmant factor for the
productlon of rice. Sensibility of rice plant to water deficiency is variable accordmg to
the growing stage of the plant. Regardmg the total water consumed, rice needs 30%
during the vegetative phase, 55% during reproduchve phase and 15% durmg maturing
phase. Generally, rice is cultivated in areas with a rain fall of more than 1.000mm per
year. The daily consumption of waler is considered approxrmately 5 to 10 mm per day.
Water requirements of rice cultivation is mﬂuenced by chmatlc and soil factors.

'Icmpualure - Fach phasc of rice plam developmcnt is favored by dlffercm Ievel of
temperature. Critical temperature is below 20°C and above 30°C, with a varratlon
according to the development of plant, When it is lower than 20°C, low germination of

seeds, delay in e¢mergence of plants, yellowing of lea\es apical sterility, delay in -

flowering, dry grains, and unequal maturity occur. When the temperature exceeds 35°C,
damages depends on the growing phase such as reduction of shooting in the vegetative

stage, reduction of grains in the reproductive stage, higher sterility in maturing stage
and reduction of gram per pamclc -

Solar Radiation - Necessily of solar radiation for rice cultivation vary according to the
growing phase of the plant. Decreasing of yield is caused by low solar radiation during
the vegetative phase and decreasing of number of grains during reproductive phase.
Solar radiation has the major influence on the yield during the reproductive phase of the
plant, flowed by the matur;ty phase demonstralmg a low influence in the vegetative
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phase Thc most critic phase 01 rlcc plant regarding solar radiation need is the beginning
OfﬂO\\Ll’ll’lg

' Soil - Rice is culhvatcd in lhc most variable pcdogcmc and morphologtcal
charactgrlshcs of soils. The toxlure of the soit vary from clay to sandy texture with apll
" of 4 to 9, organic matter varies from 1% to 50%, and the conccntrallon of salts vary
from 0% to 1% and 2 the soil fertility vary from very low to very high fevel. For upland

rice, the texture and {opograph) arc the most important factors since they determine the
“water level in sml

(2) Cultivation Technology

" The rice cultivation is very important for the Tocantins State, and is cultivated all over
the state, mainly through fraditional upland cultivation, flooding (basin) irrigation and
low land cultivation based on the variability of the existing macro-ecological regions.
The average yield is normally 1,200 kg/ha for the traditional upland cultivation; 2,500
kg/ha for the lowland cultivation and around 4,000 kg/ha for the irrigated rice
~cultivation. o - :

Trhdifiohal Upland Ricé Cultivﬁtion

~ Because of the climatic hazard, mainly due to drought, the level of inputs application
can be variable. In this cultivation system, where the occurrence of veranicos during the
rainy season is a serious problem, the producthl) is aflected making the farmer utilize
low levels of inputs and cultural practices.

Seil Preparation - The deep plov}ing.is a practice which can avoid the sail compaction,
- making the plants more resistant to drought.

Secding Period - The 'seeding is carried out in the rainy period, extended until middle of
January. The choice of seeding period, associated to the correct choice of variety is the
fundamental to reduce the hazards due to drought.

Spacmg and Seedmg Densnty For a cerlain condition of cllmatc soil, vancly and
" management practices, there is limit of number of plants per unit of area which
maximizes the production. For short cycle varicties (Guarani and Carajas), the
recommended seed rate is 60 to 70 seeds per meter with a spacing of 40 (o 50cm
~ between lines. For medium cycle varieties (IAC - 47, Caiapd, Araguaia, ctc.), 50 to 60
- seeds per meter, with the same spacing. :

Liming and Manure application - The recommendations for reclaiming the soil to
- reduce the soil acidity and manure application should be carried out based on the resulis

of soil analysis.

Contro! of Pests and Diseases - Chemical treatment of sceds is rccommcndcd for the
conirol of soil pests As for the brusone, the management pracllces associated to the use
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of resistant varicties, can help in their contro] v.lthout thc nced to uull?c agm- '
chemicals, ' :

Rt.commcndccl Varlctics Bascd on lhc rusults of !he rcsearch programs of rice genelic

improvement, some varictics wnth important atiributes, which contribute for a major

efficiency in the productive procass arc chosen. For Tocantins, the following rice

varicties are recommended: Araguaia, Rio Paranalba, IAC - 47, Caiapé of medium
cycle, Guarani and Cara_]és of advanced cycle.

' Cultivation of lrrigatéd Rice'

This cultivation system is predominant in the lowlands of the Javaés Valley (Araguaia
river Basin) and accounts for approximately 12% of the State cultivated area. This
activity is carricd out by producers with entrepreneurial capacity, or who are organized
in cooperatives, with imerésl and knowlcdgc for the adoption of advanced lechndlogies.

Soil Pn.paratlon Normally, itis camed out in dr’y sml and 'u first the ploughmg shall -
be superficial (approximately 20 cm). Aflerwards, one to three ploughmg are carried out
using ley. elmg grader, depending on thc type of sml ‘

Seedmg Period - Normally it is camed out mechamcally durmg the months of Oc‘robcr}’
November smlullancously assoc;ated to manurmg

Seedmg Rate and Spacing - Aboul 100 to 150kg/ha of seeds are used, whlch are placed'
at a depth of 5 cm, in lines spaced at 20 cm.

Liming and Manure Applimtion - The limin'g of the irrigated rice is recommended
based on the soil analysis to minimize the iron toxicity and/or supply calcium and
magnesium. 'The manure application shall be carried oul based on the resulls of the soil

analy51s
\V'ﬂﬁl’ Management - The bcgihhiﬁg of the irrigation is, apprdximétcly 15 afier the
emergence of plantules, and the water shall be contmuously renewed. The height of

water affects the productivity and causes mﬂucnm. over the mﬂ,slalmn of w ecds

Comrol of Weeds - chcral specicsloif idenliﬁed v{.jeeds causc damagcs‘ to the irrigated

rice cultivation. One important gramineous is the red rice, which can cause losses of

uniil 20% in the produclmt)', besides creating serious problems in the processmg,'
industiialization and commercialization of the white rice, by depncnalmg its quality.
Therefore, good quality seeds shall be utilized and the control of the crops infestation -
level shall be carried out through several management alternatives, including the
minimum cultivation, the crops rotation and the use of herbicides.

Recommended Varicties - The recommended irrigated rice varietics for Tecantins State,
after the realization of a scries of evaluations, are: Metica 1 and Alianga of medium
cycle and Javaé of precocious cycle.
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42 Corn (7ea mays L)

Thc natural habltat of corn is lropxcal an,a ho“ ever duc its high adapt'mon capacnly it is
found in temperate climate. It has a high water requircment and a critical period related
~ to the lack of soil moisture that happen in the flowering and grain formation stage.

(n Requirements :

; Waler rnqmrement - Com m,cd:. an effective rain fall of 400mm to 800mmfycar of well
distributed rain durmg the crop perwd Water requirements according to the growing
stage is about 2.5 mm/day from germination to formation of panicles; 6mm to 8
‘mm/day in the large growing stage and 8mm to 10 mm during the grain formation stage.
Lack of water durmg the ﬂo“ crmg permd reduce productlon by 30% to 50%.

']cmperatun. - (xencrally, corn has a reqmruncnt of hlgh and regular tempcratum of
over 15°C with an optlmum temperatire of 23°C to 28°C. Tmnpcrﬂums of lower than
. l3°C resultin a slow germination, and the maximum temperature limit is around 43°C.

Solar Radiation -‘Cor‘n is a neutral day crop and the p_roduclion can be damaged by solar
radiation. On the other hand, a reduction of 90% of radiation during the 3 to 6 days of

the reproductive phase can affect production, and even more if it happened in other
growing phases.

Rélati\?c Hﬁmidity Atmosphcrlc humldnty mclex ro..qmred by com is 60%

- Soil - Corn is sensﬂ::le to variation of soi fertility; in case of nitrogen deficiency, it is
responsnble for the reduction of number of grain lines in the ear. High development is

reached in soils rich in organic ‘material with a pH 6 to 6.5 and sandy-clay texture.
~ Normally the roots can reach a depth of 1.0m.

@ Cu.lliva.tion Technolagy

In the hérvest 1994195; 37 varictics of corn were evaluated, being 7 of super-precocious
cycle, 19 of precocious cycle and 11 of normal cycle, in the municipalities of Pedro
Afonso, Alianga, Araguaina and Natividade.

- Spacing - For the varicties of Slllper-'p'rcccicioué and prcc,ocfous cycles the spacing was
0.90 x 0.20 m, with an approximate population of 55,000 plants/ha. The normat cycle
. varielies had a spacing of 1 00 x 0.20 m, with a popuhllon of 50, 000 phnls/ha

Manurc Appllcalion - ‘The manure appllcahon followe ;d lhe technologlcat level of each
area. In Pedro Afonso, the planting manuring was 20kg of Nitrogen/ha, 100kg of
P,0s/ha and 60 kg of K,O/ha. In the other places, the planlmg manuring was 15 kg of
Nitrogen‘ha, 75 kg of P;Os/ha and 45 kg of K;_O!ha '
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ClaSSIﬁcauon of Vartcues Accordmg ToT hc Productlvlt) (Kg/tla),
In The Av;rag,c Of The Localities

Preéocious Cycle

Normal Cycle Super-Precocious Cycle
S BR323 ZENECA 8501 AG 9012
P 3041  XL38 e
- PL 401 P 3210 DINA 766
B3R 205 ci132 - -
I 3051 AR ' C 855
C 435 ZENECA 8568 B
- P3071L - AG 105] - ~ AGN 3150
BR 201 AGN 1043 B
ZENECA 8452 - XL660 ~ AGN 3100 -
C 166 XLXL655 AR
C 701  AGN 1040 HATA 3001
C42s BR 106 . R
-~ HATA 1O} - AGN 3060
 AG 5012 '
AG 5011
92 HDI QPM
AGN 2014
AGN 2016
8R 473

The mlmgen manure apphcatlon in Pedro Afonso was carrled out al 30 and 45 days
after the emergence, app!ymg 45 kg of Nnrogenfhafapphcauon In the other places, only
one coverage at 35 days afler the emergence was camed out, with a dose of 60 ke of

Nitrogen/ha.

Days For Female Blossommg (Df) And Grains Producnwty (Kg/Ha}

In Pedro Afonso - To ¢

DF

Precocious DF | kg/ha Normal Cycle DF | kg/ha Super-
Cyele : ‘ | Precocious
: Cycle
BR 3123 54 | 9204 | ZENECA 8501 | 5o | 7944 o
P 3041 53 | 88s2 [ T AG9012 | 52
BR20S - | 55 | 8565 P3210 | 61 | 7833 o |
ZENECA 8452 |'sS | 8296 | T . - | DINAT766 | 50
AGN 2016 55 | 8204 | AG 1043 65 | 7611 | '
- AG 5011 s3 | 8037 | N ' HATA 3001 | 50
92UDIQPM | 52 | 8019 ci2 | 60 | 6667
PL40t . | 51| 7833 ' C855 {50
IIATA 1001 | 54 | 7778 XL 380 63 | 6556
BR 201 s3 | 7630 SR ' AGN 310 | 51
AGN2014 | 52| 7630 AG 1051 65 | 6259 |
P 3071 54 | 7556 B AGN 3060 | s0
C 435 55 | 7333 XL 660 62 | 5981
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T C66 s3 | om0 ' - ] agn3ise | st
p3ost . | s2 | 7259 XLess | 63 | s
C 701 54 | 7222 .
AG 5012 54 | 7222 | ZENECA 8568 | 63 | 5444
C 425 sy | ones | :
BR473 | 53 | 6407 AGN 1040 65 | 5241
"BR 106 - 64 | 4648

7444

Corn Production with Subsurface Irrigation System

The efforts between the Government and the private sector of Tocantins State and the
EMBRAPA/CNPMS and COPERJAVA (Rural Mixed Cooperative of the Javaés Valley
Ltd.) allowed the introduction of corn cultivation in an isrigation project (flooded rice)
in the Araguaia river valley, at the south of the State.

The Project of Araguaia river Valley occupics an area of 35,000 ha and COPERJAVA
operates in 12,000 ha, which, by utilizing technology specially developed for tropical
climate irrigated agriculture, was obtammg good ylelds of rice and soybcan, in two
harvesls a ycear.

In the search for one more altcmatwc for wmlcr plantmg, COPERJAVA found in the
cooperalwe work with EMBRAPA;’CNPMS tcchnologlcs for the establishment of corn
cultivation with subsurface irrigation. The works comprehended the control of weeds,
treatment of seeds, manuring of planting and coverage, depth of planting, control of
pests and diseases, direct planting, conventional planting, competition bemccn varictics
. and irrlgallon

I_’reviouSly, a productivity of above 3,500 kg/ha couldn’ t be obtained: at present, the
technological improvements caused a productivity up to 7,600 kg/ha. In 1995, the first
commercial planting was ‘carried out in an area of 1,600 ha, obtammg a productivity of
above 6,000 kg/ha. This result cncouraged the cnlargemcnt of the cullivated area to
5,000 ha, in 1996, probably the largest continuous area cultivated with corn, utilizing
subsurface 1rriga110n with a foreseen productivity of over 6,000 kg/ha, and sometimes
rcachmg upto 7, 500 kg. -

Thc economic resulls obtamcd by (,OPI RJAVA are promrsmg, since, for a cost of
~ close to 70 bags/ha, an average a productn ity of 100 bags/ha is obtained.

An expansion of the regional production is expected with the implantation of the
projects Luiz Alves do Araguaia (GO) with 15,000 ha; Pedro Afonso (TO), with 20,000
ha; and Javaés, in study stage, with a potentiat of 255,000 ha. The results obtained by
_the present, although can be used as technological basus for the expansion of com
- cultivation, still demand more studies.
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Although the téclmo!dgy d(,vc'lopcd for the production of corn in subsurface irrigation is
not yet definitive, it is sufficient for productions of above 6,000 kg/a. Some basic

information used for the comn cnluvauon 1n lhe COPE RJAVA areas, in 1996 ls'
pruscnted bclow

Compctmon of varictics - '?,mcc the number of comn vmehcs cmcrmg thu marI\cl is too
large, variclics compcuuon tests are annually carried out to identify those more adapted

to the environment. In the already carried out tcsts seven varieties, for commercial
* cultivation, were sclected, and in 1996, other 32 new varieties are being tested.

Control of weeds - The tests carricd out with herbicides in the COPERJAVA areas show
that the post-emergent oncs are the most appropriate for the contro} of weeds. The |
producer can utilize the post-emergent herbicide, according to the type and quantity of

weeds (largc or narrow leaves). In ccnam areas, the apphcatlon of herbicide is even
unnecessary. -

Comrol of pcsls and dlseases A good control of pcsts and dlse'ases is bemg attamed by
the tn.atmenl of seeds and one or two apphcalmns of insecticides, as soon as they start

to appear. In COPERJAVA, tests are starting with the bxologlcal insecticide Bac:dowrus‘
- spodoptera, developed by EMBRAPA/ CNPMS, and with other sclective msecucndcs
thus avo:dmg lhe aggresswn agamst thc cnvxronmcnt

\Aanure Apphcauon Manure apphcauon is carrled out accordmg to the soil anatysns In
conditions of subsurface irrigation; the depth of manure application is very important. It
shall be placed deeper than the traditional planting, in order to place in a more moist soil
tayer, thus facilitating its utilization by the plants. That is because the fert:luer placed in

the upper layer is not totally soluble, duc to the fast drying of the surface, which restricts
s their utilization by the plants.

Top application of Nitrogen - The l(ip appﬁcatibn is carried out in one only time, when
plants have between six to eight leaves which, in the region of Rio Formoso Project,
occurs normally 20 to 25 days after germination. As a source of nitrogen, the urea is

utilized, which shall be mcorporated to stay in contact with the soil momturc and to be ;
belter absorbed by the plants.

Planting depth - The planting depth is determined, mainly, by the soil moisture contents.
This soil meisture content is important not only for the fast germination but also to
dissolve the insecticide utilized in the seed lrcatmcnt, increasing the efficiency.

Phlltb population - To compcnsatc thc atlack of pests (mainly the “clasmo” hzard)

and to reach the desired final stand, normall) 23 to 25 kgfha of seeds are used. 30%
more seeds shall be used in the planting .

Planting sy stems - Both conventional and dircet planting systems are utilized. The direct

planting can be carried out after the rice harvest, in casc it hasn’ 1 caused furrows in the
soil. The :mvmg of the dircct piantmg comparmg to the conventional planting can be up
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to 15%. This savmg is m’tm!y duc to the non mccssu) of soil preparation and use of
: post emergent herbu:ldcs

Water control - f he watcr control is lmportant nol only to culiure dcvclopmcnt but also
to dissolve the insecticide wtilized in secds trcatment, the planting manure and the
nitrogen manure of coverage. In the blossommg period, the soil moisture, besides
supplying the culture requirements, also soothes the high nocturne temperature which
. normally occurs in this period.

Harvest - In general, the harvest is carfied out with 24% of grains moisture content,
allowing a fast soi! preparation for the next cultivition and ‘avoiding thus the first strong
rains and winds which appear in this period. The ideal would be to harvest with a grains
moisture around 18%; thus thcre “ould be a gruat savmg in transportation as well as in
grmns drymg - :

43 = Soybean

Soybean is the most impdrtént oleaginous crop, which produces more protein per
hectare than any other crop. Areas where soybean is cultivated vary from cool regions

to tropical regions depending on the use of varicty %mlablc for each climate, it is widely
cultivated ina latitude of 20° to 50°.

(n Requirements

© Water requnremcnt - For a maximum yleld \\.aler requirement of soybean cullivation
during the whole cycle varies between 450 to 800 mnm, depcndmg on the climatic
conditmns managemem of crops and duration of cycle.

Quantity of available _wat_er is frcqucntly the main factor which limit the production of
* soybean. A deficit of 100 mm is a limitation where it is still possible to cultivate this
crop without irrigation system. A long dryness period or.a wet condition in excess
during the germination period produce considerable damages reducing the percentage of
emergence of plants. If there is a soil moisture deficit during two or four weeks
immediately after formation of flower bottom, growing of plant decrease and, flower
and snap beans fall doWr_n. o

Besides possibility to survive during short dryness period, soybean can also resist dry
‘soils during short periods, which is uncommon for corn cultivation. On the other hand,
an excess of moisture during short penods after flowering cause low yiclds but is
dangerous if it happens durmg harvesl season.

Temperature' - Suitable produclidn is obtai ned yﬂ’ifh témperaturcs between 20°C to 30°C,
and the ideal being around 30°C. With temperature lower than 10°C | the vegelative
growing of soy bean is low or null, the same as temperature above 40°C where the

capacity of snap beans retention start decreasing. llus problem is emphasmd in case of
water deficiency. -
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Solar Radiation - Soy befm is normall) consrdcrcd as a short day plant but in large

ullhvanon it can be found that some  plants are practically indifferent to the tength of |

day or those which stop flowering duc the ]ack of minimum period of day length. -

Critical Periods of Soybean Growth - Soy bean has two well defined periods regarding
water. First is during'gcrminalion and emergence when soil moisture is important to

obtain an uniform population of plants per arca. The second is during the formauon of

Icgumes or ﬁllmg up of grams or in the ﬂm\crmg to maturmg stage.

[)epth of root system - In soils wilh good permeabiiily and drainage condition' the axial
root can reach up to 150 c¢m, and secondary roots up toc 180 cm. Major part of
absorpnon root% arg locatcd in the top 15 cm.

‘The main varietics which aré re00111méhdable for the state of Tocaniins are:

BB-10 (Teresina), BR-27(Cariri), Embrapa 20(Doke RC), Engopa-301, Engopa 303,
Engopa-305, Lngopa306 (Chapada), GO BR-25 (Areuana), and IAC-8.

(2) Cultwahon Technolog)'

The soybean the lhird most importanl cultivated crop in Tocantins State, is pres'enting
low productivity fevels in relation to the natlona] average due, among other factors, to
the tack of mformatlon about the genotypes behavior in different soil-climatic
conditions. The average produclmty for the penod in between two harvests is 1,738
kg/ha and 2,101 kg/ha (IBGE, '1993). The identification of genotypes adapted to
different cultivation systems, togcthcr with the creation of new materials, by the
continuous improvement of those most adapted ones, will allow the increase of the
present productivity indexes and the incentive to the increment of the agricultural

production, resulting in major gains to the producers and creating a larger number of
direct and indirect employment. : ‘ :

_Almmg to evaluate the behavior of soybean gcnolypes (recommended or w:th good
adaptation possibilily to the l‘ocanlms State soil-climatic condmons) genotypes
competition tests were carried out in Formoso do Araguaia and Pedro Afonso in 1994,
02 in the period between harvests and 02 durmg lhe harvest.

The seeding dcnsﬂy was 16 seeds!m corresponding to a population of 400,000
plantstha. The seeds inoculation was carried out at the planting, the basic manurc
application was 350kgfha in the formulation of 2-28-20. Many parameters were
cvaluated for thc. varieties, and the results are shown in the following lableq
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A\ erage Yleld l’aramclus of 10 SO}bC'm Varicties LEvaluated In The Period In
' Between Harvests In 1994 1n Formoso do Araguaia’

VARIETY - CYCLE HUSK NEIGHT | PLANT HEIGNT YIELD
o ' R (cm) (cm) (kg/ha)
“Arvani late 13 66 2012
Cristalina medium 08 . 46 1 19rs
Seridé late B 1 58 1968
Teresina RC - ate 13 79 1925
'~ Cariri RC ~ medium 13 63 1906 |
. DokoRC . | medium 09 45 1537
EMGOPA 308 medium 12 56 1450
JAC- 8§ precocious 10 35 1131
EMGOPA 305 medium 10 52 1171
EMGOPA 303 " medium 11 47 1106

Av cragc Yleld Parametcrs of 10 soybean varieties evaluated in 1994!95 harvest in
- Formoso do Araguaia

- YARIETY

CYCLE | HUSKHEIGHT | PLANT HEIGHT YIELD
. B {cm) {em) {kg/ha)
Aruand Late - 13 53 3205
Cariri RC . Medium 05 48 2470
Seridé - © Late 06 57 2450
Teresina RC - " Late 12 59 2210
Cristalina . Medium 08 47 1850
EMGOPA 303 Medium 09 43 1613
EMGOPA 305 Medium 12 45 1596
Doko RC ' Medium 1] 47 1400
IAC-8 Medium 1 57 1390
EMGOPA 308 Medium 12 61 1275

Averagt, Results Of Maturation And Yleld In Kg/Ha And Bags/lfa.
Formoso Do Araguaia, 1994,

VARIETY

CYCLE Y1ELD (kg/ha) YIELD (bag/ha)

EMGOPA 313 Precocious 1,809 30.1
EMGOPA 309 precocious 1,742 29.0
EMGOPA 311 - precocious 1,673 21.9
EMGOPA 307 medium 1,646 274
EMGOPA 308 medium 1,493 249
EMGOPA 310 medium 1,471 245
EMGOPA 302 precocious 1,432 23.9
IAC- 8 precocious 1,426 23.8
EMGOPA 312 medium 1,421 . . 23.7
ltiquira precocious | 1,343 224
Doko RC medivm 1,323 22,1
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e T BRI 212 ]
EMGOPA 304 - | precocious 1,121 - | 187
EMGOPA 305 . | medium 8§99 - © | 150
EMGOPA 306 medium 1758 12.6

A\ cmgc Rcsults Of \’w!d ln Kgilh And Bagsﬂla And Cycle l or Some T, eslcd
e ' Vanclles Pedro Afonso, 1994/95.

VARIETY |  CYCLE | VIELD (Kg/ha) | YIELD (bag/ha)
mEarm RC - medium . - 2,838 47.3
CAC-BR 43 precocious © 2,619 43.6
Vale Rio Doce medium 2,519 . 420
EMGOPA 308 medium So2492 R 1 O
Bays ‘ -~ late 2,275 379
Mina S medium - 2,228 - 37
Seridé - S late ' 2,181 363
EMGOPA 3035 medium 2,150 ‘ 3538
Doko RC . medium - 2,081 347
TeresinaRC late 2,008 . 335
[taqui : : medivm - 1,900 317
Paranagoiana . late 1,808 _ ' 30.1

44 TFeijao Bea‘ﬁs‘_

Asa iegummous crop, fcuﬁo has in 1mportanl role in the basic food of Afnca Ccntral

and South America, being cultivated in temperated reglons sub- tropmai and lroplcal
regions bel\\ ‘een lamudes 40° N and 40°S

4.4.1 Feijao Phaseolus {Phascolus vulgaris)
(1) Requirements

Water requirement - Feijio is very exigent in relation to a balanced water availability.
Absent or excess of water cause considerable influence on crop growth. Water
requirements of feijio are met to its optimal level when it rains 300 mm to 400 mm
during the growing cycle, with a i'cgu'lar m'(jnlhly' distribution around 100mm. It is

considered that the lower and upper limit of rain ial] is 200mm and 600 mm
n,spetlnely

The ‘higher watér requirement happen during the pre-flowering phase and if it is not
satisficd, the flower area is decreased. Lack of moisture during flowering and fruits
formation period affects growing of Mower and fruits regarding damages in filling up of
beans, decrxasmg reduction of seeds weight. On the other hand, a dry period during
harvesting scason is meortant to guarantee a bt.ller grain quality.
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- Temperature - Feijio Phascolus class finds a favorable growing environment with a
temperature between 18°C and 30°C, and the optimum rage is considered as 18°C to
27°C. The ideal temperature is 22°C. Temperatures lower than 18°C bring damages to
the vegetative development and higher than 30°C decrease the productive capacity as
~ an effect of the reduction of number of leaws and flowers as well as quantity of beans
. pcr husk. -

Solar radmﬂon - In Tocanlms State, where duratmn of day and night has no variation,
fel_lfio beans as a neuiral day plant ﬁnds suitable conditions for cuillvanon

Relalwc Humldny Atmosphenc hunnd:ly is consuden.d an !mponant factor for the
development of this crop due the damages caused by the lose of water. An excess of

humidity is an slrong limitation for this crop, and a relative humidity of 50% to 60% is
considered as optimum for the Phaseolus class.

- Soil - The feijdo bean of Phaseolus class is a superficial roof crop and consequently has
low Requirenmients regarding soil depth. Based on this characteristics, it can be
cultivated in soils with a minimum depth of 30 to 60 cm whenever they have suitable

soil moisture, air, good physical conditions, good fertility and <ontent of organic
matenal but not excessive clay or sand The pi of the soil is between 5.5 and 7.5.

- _ Critical Perio’d - Floxxﬁering is th_e critical -period when lack‘of water cause more
damages. In this period lack of water stop flowering and growing of young beans
besides avoiding the filling up of s husk, damaging the potential production of plants.
This penod bcgms in the 25 days of growmg and finish in the 50th day.

Depth of root syslem Up to 0 20 cm dcep

' 4.4.2 Fcuao Vlgna (Vlgna sinensis (L) Savn)

) Requlrements

Water requirémem -'Ncgétive effect of dryness are remarkable in the pre-flowering,

flowering grain stage of grains. Requlrcmcnls of optimum rain fall during vegetative
cycle is around 400 mm.

Temperature - Optimum 16mpcra'ture for germination, growing and production of feijao
Vigna is between 18°C and 30°C, temperatures lower than 16C/18°C are noxious for
growing and temperatures higher than 30°C reduce the production capacity of the plant.

Solar radiation - The Vigna class needs neulfal days.

Relative Humidity - The rclative humlchiy nqulrccl by lhls crop is beI“CLﬂ 40% and
80%, and the optimum level is 45%. '
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Soil - Clay-silly sois, lat or sofily undulated and rich in humus are suitable for Vigna

class. Due the piveting root system, with a main root reaching more than 1 m, the crop -

development depends on the physical and chemical properties of soil, permeability and
depth level. The most suitable pH is between 6 to 7.5, with a medium to high fertility. -

Vegelative cycle - Vigna varictics have a \cgcfali\'c eycle from 70 to 120 days and

. average of 90 days. So, ihen, are more prematun vaneucs producing after 70 to ]20
' days ofplannng : o .

Critical Pcrlod - 1he criticat penod whcn the production is damagud by thc lack of
water is from the 35th day up to ihc 60th day. ‘

Dcpth of root sy stcm Thc root dcplh is 30 cm

(Zj Cultivation T echnology

Feijiio Caupi (Vigna unﬁuiculéia'(l.]Walp.')

Duc to the inexistence of mlroducuon 1esls and evalua(lon of Feljﬁo Caupi lmeages in
Tocantins State and before the’ necess:ty of the producers in increase their gains through
low cost tcchno!oglcal mnovalxons tests were carricd out with the branched and bush _
types, which were installed in Gurupi, at the south of the State, in February ‘
Feijdo (,allpl #f compared with the Feijio Arranque, is more rustic, with smaller
deimands of manure apphcatmn and an alwa) s assured producuon

Spacing - For the branchcd lype Feuao Caupn \\thh possesses long guldes a spacing of
0.80 m between lines and 0.40 m between holes for two plants can be used. For the
bunch type Feijdio Caupi, which presents half-ercct plants, the spacmg shal} be 0. 6(} m
between lines and 0.25 m between holes, wuh two plams

Manure application - The planting manure apphcau(m shall be acwrdmg to the soil
analysis, with pOSblblllly to be dlspensable coverage manurmg

Varictics - The bush type Feijao (‘aupl delachcd w:lh a produciion above the test
average, was the variely BR-12 Canindé, with a production of 1 ,049 kg/ha and the
detached branched typc Feijao Caupi was the BR-14 Mulato which pr(}duccd 754 kgfha
4.5 Permanent Perennial Crops

4.5.1 Cassava (Manihot utitiéﬁima Cranh:)

Cassava is cultwated in all troplcal and sub troplcal regions bcmcen latitudes 30°N and

30°S. Cassava plants betongs to the Euphorbidceae family, gencrous Manihot and

include several species, and the Manihot is the most utilized due its economical
importance. :
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(1) Requireme_nts

Water requireient - ‘The ideal climate for the cassava plant is related to humid tropical
- characteristics, with abundant well distributed rain and suitable solar radiation. This
- plant requires regular distribution of rainfall during the first 4 months, then the
resistance to lack of water is higher due to water accumulated in the roots.

Cassava plant can be devcloped under varied rainfall regimes, from 500mm to
- 2,500mmy, being ideal around 1.250mm during the development phase of the plant, well
distributed during 6 to 8 months of the cycle. Alter the first growing period, the plant
can resist long dryness period. This resistance is demonstrated in the north-cast of
Brazil, where it is cultivated in regions with a rainfall of lower than 600mm. Bestdes, it
also resists excess water with 3.000 mm annual rainfall if the soils arc well drained.

Tcmperaturc Cassava cullwatlon has betler yield in hot and humid areas, resisting up
to 35°C without remarkable damages, however, the advisable temperatures are between
25°C and 29"C lempcralum lower lhan 15°C paraly/cs the vegetative aclivity.

Solar Radlatlon - Itis conmdcr;d a ncutral day plant, rcqulrmg 9 to 10 hours of solar
light and 2to 6 hours of indirect radiation.

Rclative Humidily - Thc most fa‘vorab]c humidily for this cmp is around 60%.

Soil - Cassava is adapted to severai varieties of sonls since they are light, dcep and easy
drammg Free from swampy and inundation, and with good fertility. Soils with Im deep
are more recommendable, with good amount of organic material, rich in potassium and
with a K/N rclation between 3 ang 4. Potassium has an important role for translocation
of carbohydratcs from the hlgh part to the roots.

Suilable soil pH is betwecn 60 to 7.0; and a pH lower than 5.0 shall be corrected in
order to avoid decreasmg of produclion caused by bactera; or a pH higher than 7.8 is not
racommendable

Gm\\hh b)'c?c and the Critical Period - This crop has a cycle of 16 to 18 months. The
~ first 120 days after planting, are the main important for a successful production. And 20
* days of dryness cause damaging of stacks.

(2) - Cultivation chhnolagy of Cassava (Manikot escalenta Crantz)

Brazil is the major cassava producer in the world, being responsible for 18% of the
production. It possesses a cultivalion arca of around 2 million ha, however having one
of the lowest yiclds, an average of 11.7 (on!ha Brazil explores only 20% of the
cultivation productive potential, which is 60 to 70 ton/ha. The cassava sector is
characterized by a large pulverization of the production, predominantly in mini scale
farms, with restrained markets and not much assisted by credit mechanisms.
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The cassava cuillvatlon increase is Inm(cd 10 1he lack of altcrnatwc markets for the
roots, bcmg restricted to the production of flour and starch. Convcmlomll), cassava is
utilized as fr»..sh roots, lable flour (water, mixed and dried) and stacch. For animal
feeding, scrapings, hay, and fresh roots are uhhzcd However, there are many other
alternatives for the starch, such as: Bakery cassava flour, Products pre-cooked by
extrusion (brcak[‘aql cercals, children food, pudding, cte.), Metal casting, petroleum
wells perforation, production of adhesives and alloying agents, refining (mining),
detergents and biodegradable plastics, Partial substitutc for blood plasma sterilization
of surglcal glovcs chemical mdicator:. and clectrophorwes '

Perspectives of Expansion of the Cultivation in the State - Tocantins State possesses a
great potcnllal for the cassava cultivation exploitation, which is verified through the
strong presence of the cultivation in all mumupahtles Soils under Cerrado vegetation
are - prgdommanl in most of its territory, where this cultivation can compete, -

advantageously, with other more requiring culu\atlons mainly considering its
adaptablluy to acid and low fertility sonls : ‘ '

A great amount of starch, ﬂour and other by-products of cassava commescialized in the
State are derived from S#o Paulo, Santa Catarina, Goids and Para statcs showmg that
the state pmductlon is far lower the consumption.

Prq)arauon of plantmg matcr:a] Thc 'cassava is a plant of asexual propagation,

multiplying through segments of the stem or branch, known as manivas. The manivas
can conduct parasites (insects and acarids) and also pathogen agents (fungus, bacteria
and virus). Therefore, the selection of planting material is fundamental for the -

obtainment of a productive cassava plantation. l‘or the obtainment of manivas, the
following measurcs are rccommended

(i) Sclccuon of stems of health) piants \\htch don t present incidence of pests and
diseases; : ' - "

(i) Utlization of plants of 10to 12 months ofcycle, s - :

(iii) Planting of manivas from a recent crop or wh;ch have been well conscrvcd

{iv) Utilization of manivas of 20 to 25 ¢m, never smaller, specially in few rain periods.

Planting period - The ideal is to plant the cassava in the first three months of the rainy
season, when the soil is moist. In the first 4-5 months, the plant is very demanding as
for water, and this is the period which will propitiate a good initial dt,vdopment of the
plant, allowing it to go ihrough the dry season in good condltlons

Phnimg system - 'lhc, piammg in furrows is more mdlcatcd ancl the maniva shall be'
placed in a horizontal position, ata depth of S to 10 em, totally covered by earth, It must
be avoided that the manivas get in direct touch with the manure applied in the furrow,
mixing or covcrin'g it \'vilh a small la}'er of carth.

The rccommcnded spacmg is lhc srmple hne 300 to 120 em between lines and 60 80
cm between plants; and the double line - 200 ¢m between lines and 60 to 80 em between

COXVI-22



double lines and between plants. The double line is more recommended for inter-
cropping. B

: Varleties - For the Ccrrado ccosystem 8 vanu\cs are rccommcndtd for mduslnal
purposes (flour and starch): Mantiqueira, Jagand, Sonora, TAC - 12829, 1AC 7-127,1AC
356-6, EAB 81, EAB 651, which represent 18 months cy¢le and average productivity
around 20 to 30 ton!ha, dcpending on the lcchnological tevel adopted by the producer.

Manure appl:catlon - lhe manure apphcahon r;commendauon shall be carried out
accordmg to the 5011 anal}sw :

4.5.2 Sugar Cane (Saccharum officinarum L.)

Sugarcane is commercially produced in 58 countries located among the north-south
latitudes 35°. The sugar cane is plant with high adaptation power, however better
production are obtained in humid and hot areas, with high solar radiation during the
growing stage [)ry ‘period are required for maturation and harvesting stages.

N Requlrements
Waler requnremenl - In tropxcal areas, rainfall of 1.300mm to l SOOmm during the

growing period are suitable for higher productivity. The ideal annual rainfall is around
1,500 mm.

Temperalure - The ideal temperature for germination is 22°C to 23°C. The desirable
growing is reached with a daily mean temperature between 22°C 1o 30°C.

Solar radi"atio'n . Sugar cane is a day neutral plant with an optimum light period of 12h
and 30 m of daily sunshine.

Rélétivé Humidity - "The ideal humidily is over 70%, however, high humidity increase
~ probability of diseascs.

Soil - Sugar cane reaches higher development in deep soils (1 m), with good acration,
with sandy or clayey-sandy texture with a high capacily for retention of water; and

medium to high fertility. Soils with morc than | m deep and more than 15% of available
waler are the most recommended.

This crbp can be developed in soils with pll between 5.0 to 8.5, and the optimum pll
~ being 6.5. Salinity affects moderately to this crop, decreasing the production.

~ 4.53 Banana (Musa Spp.)

[t is a tropical and subtropicél crop and the economical cultivation is located in the area
between 25° North and South latitude. ' :
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{1 Requircmcnts '

\V’llCl‘ rcqmremenl - The ideat amfall for thc b'mana is around 1 200 and 1,500 mm
well distributed (100mm to 150 m monthly, with an optimum of 120mm). The annuat
rainfall amplitude varies from 2. 200mm to 1.000mm. During dry scason, the growing of

the banana stops, the cycle of the crop increases, the leavcs turn yellowish, bunches are
smaller and frmts quallly is lower. '

'l'cmperhtuﬂ -"l'he optimum tempﬂratur«. tor the development of this crop is';'26°C With -
a temperature lower than 16°C the banana stops lts activitics and above 35“(! growing is
inhibited duc dehydration of tissues.

Solar raaliaticn - Banana is a day ncutral crop.

Rehtwu llu:mdlly ‘This crop !’f.“lch an opumum }1eld in areas when, the re!atw
humidity is bet\\een 40% and 80%

Soil - Dup smls (lm) pcrmeable clayey and clayey- sandy, rich in organic materra}
with medium to high fertility are presented as ideal soil conditions for this crop. In
general, sandy soils shall be avoided because of its low fertility, low mmsturc retention
power and favorable for dissemination of ncmatodes. This crop reach an opllmum
vegelative development in soils with pH beh\ een 4.5 to 7. 0.

4.5.4 Pineapple (Anana’\s comosus L.}

(n Requirements

Pincapple has a remarkable physiological property: the cells of its leaves have the
capacily to store water, characteristic that enable the adaptation of this plant to semi-arid

regions. It can be cultivated in regions with rainfall regimes bemeen 600 mm 1o 2. 500
mm annual, being the optimum around 1.500 mm. -

Other remarkable bchavmr is that cultnauon of pmeapple developed in seml—and

regions prescats more defined characteristic of taste and aroma than cuilwatmn
(lcveloped in humid rcglons

Temperature - Temperature is an important féci_of for'pineapple, since it is fundamental
for growing of different parts of the plant and consequently for the complete

development. The opumum temperature requnred by this plant is belween 23°C 'md '
27°C.

Low temperatures represent a low development of plants, and more rigid leaves. Fruits

are smaller with a weak color of pulps and elevated acndlty level and consequently low
amount of sugar and total solids.
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In hot regions, better development of leaves is observed, producing big fruits with a
high amount of sugar and low acid level, however, problems regarding respiration and
excessive transpiration may occur.,

Solar radiation - Intensity of solar radiation received by the pineapple since the planting
period up to harvesting is an important factor for the development of the plant and
~ quality of frbits. In arcas with low solar radtallon lhcn, will be smailer fruits with low
~ amount of sugar. However, in regions with very intensive sunshine, bummg of fruits
- can be found, The relation between solar intensity ‘and production is that for cach
‘reduction of the 20% of radiation, there is a reduction of 10% in the yield. This

Creduction is associated to the s;nthcs;s of h)drocarbom of leaves and wlilization of
‘ mtrogcn by the plam : :

Duration of the day is a stabilizer factor of the crops cyc!e In this case, the pmeapph.
plani:. needs around 2,500 to 3, 500 hours of dayhghl per year. It is a neutral day crop.

Rc!ative Humidity - The optimum relative humidily for this crops is 70%.

Soil - Soil retjuiremenis of pinéapple plams is related, in general to the acration of the
root system, which is very supcrﬁcial. This crop requires a minimum depth of 0.6 m.

Soils with medlum-sandy texlure are recommended for this crop, but in case of :,andy
soils if they are excessively dramcd problems regarding water deficiency shall be
resolved. The most suitable areas for pincapple are found in soils with a medium
texture, well drained and with a pH around 5.0.

46  DatePalm

The date (Phoenix dactylifera L) is a typical species of hot and dry regions. In Brazil, it

is being researched in CPATSA/EMBRAPA, in the Bebedouro Experimental Ficld, in

Petrolina - PE, and it can become an excellent alternative scurce of income for the
farmers of the North and Northeast regions of the Country.

The favorable climate and adaptation capacity of the date palm are factors which make
it an excellent option for Tocantins State.

In the date palm, almost everything is utitized, in several utilization alternatives:

(a) Fruit: Cookmg (drled fruit, honey, lxqueur sweet, wine, brandy, yeast, palm
cabbagc, flour, jelly, alcohol), pharmaceutical products, ctc.;

(b) Stem: Tile, firewood, baskets fabrication, handicrafts;

(¢} Leaves (foliole): Threads, clothes and mattress;

(d) Thorns: Tricot needles and pins.

In Brazil, the date palm starts to produce approximately within (wo years, overcoming
the production of the origin countries, where it occurs within four ycars. The varicties
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more mdlmtcd for our condthons are the I\/lCdeOl 'md z "lhldl which are pruscnung an
excellent pcrl’ormfincc by now

Scedling - Thc produciion of date palm scedlings is carried out in 23 x 15 cm black
polycthylenc bags. The small bags, after filled with a substratuin, of carth, dried catile
excrement and sand, in the proportion 3:2:1, shall be irrigated and go through a
treatment with fungicide {spreading the superior part of the bags). Soon afler, they shall
be putin a nursery with a  “sombrite” web, to receive the seeds, which are placed in

the center of the bag, in a dcpth of 2 to '5 cm. The gcrmmahon will occur umformly, ‘
after 30 days - ‘

'Plammg - ihc scedlmgs shall slay in lhc nursery aﬂer the gemnnauon at least for 90
days. They shall be planted in the definitive place, in the spacing of 9.0 x 9.0 m, for the

crown of palms doesn’ t touch cach other and to avmd ‘the crcatlon of a favorable -
microclimate for the mc:dence ofdiseases o

The hofc.s shall be prefetably_'opcn oxie 'mohth beforehand, with approximately 60 x 60 x
60cm. After the planting, they shall be immediately ‘closed with earth with cattle
excrement (20 to 30 liters of dried caitle excrement) and shall be manured with 400g of
NPK -20-20 - 10 per hole or similar. F he seedlmg shall be irrigated until it grasped to
the carth and the soil shall be cover;d with a thick layer of straw. After 30 days, utitize

sulfate of ammonia in coverage, in average of 40g per hole. Make this coverage with
sulfate of ammonia each 6 months, in the first two years.

Productivity - The date palﬁl produceé 2 to 8§ ton/ha of fruits per year, pres'énﬁng
clusters weighting 5 to 6 kg, in average, in a total of 20 to 80 kg of fruits/palm per year.

5 Priority Areas for Research in the Ve(criﬁﬁry Field

The following specific fields are identified as priority arcas for rcs'earch in the
veterinary sector. '

(H Cattle Rising

- Improved breeds

- Management of pastures

- Degradation of pastures

- Invader plants

- Plagues and phnls'di_seascs

- Native pasture

- Rational utilization of 1he quartz sands '
- Toxic plants L

- Infectious and parasite diseases

(2)  Beef Bovine Breeding -
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)

@)

5)

(6)

~ Identification and cvaiuation of suitable native species
~ Introduction, cvahnlmn and selection of potential fomge plants, suitable to the
soil and climate conditions of Tocantins;

— Identification and control of native and cultivated touc plants

- ]mplementanon syslem study, rt.covermg and maintenance of pastires

-~ Control of pasture plagues :

~ Nutritive and mineral supplcmcnl and nutritive 1Itcmahvc.. durmg the dry
period ‘ '

- Reproductwe efﬁmcncy slud} 'md managcmcnt of beef caltIc

— Regionalized study of disease and incidence of endo or ecto parasit and
adaptation to the practices and control methods
— Beef bavine production system

'Mi‘lk Bovine Brceding |
- Lvaluauon of lmlk brecds and crossing with zebu for the improvement of the

genetic breed in Tocantins
- Accompanying of cattle ranches as instrument for the characterization and

~ determination of the technologic proﬁlc of the producer and to analyze the milk

production systems utilized in the main basin of the state

— Mitk production based on cultivated or native forage species (p'isturxs or
grasses) conserved for'zges (3110 and hay), and concentrated, sub-products,
remaining and management in rainy and dry permd

- Producuon system establishments

Buffalo Breeding

_ — Survey of the State areas suitable for breeding of buftalo;

— Evatuation of exisling and exotic breeds in the State, nutrition sources through
a milk and beel production system.

" lE'quine B_reédfhg

— Evaluation of existing and introduced breeds and crossing aiming to obtain

improved animals with better performance for the service;

~— Survey of the disease incidence and of the endo and ecto parasites and

adaptation to practices and comrol miethods;
— Establishment of management systems and ration;
— Introduction and evaluation of forage plants.

Caprine and Sheep Breeding
— Survey of the production system ulilized in the State and limitations
— Evaluation of the existing and introduced breeds aiming the utilization of

productive animals and adaptable to the different ecological places, intensive
breeding system and to the predominant production system of the State
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— ldentification of diseases, ccto and endo parasit diseases and adaptation of
control technologics _

—~ Lvaluation of alternative nutrition sources — native and exotic forages,
cultivation of pastures, sources and methods of supplementary nutrition during
critical period, specially using cultural remaining

— Study of alternative production systems

(7) Swine Breeding

~ Introduction and cvaluation of breeds  “beef type”

— BEvaluation of alternative food sources, composition and alternative
management for nutrition according to the phase of swine and the production
system :

- Study of the environment conditions and management influcnce on the
productivity, fertility, health and type of installations

& Poultry Farming

Suitable type of poullry yard adapted to the climatic conditions of the state
Establishment of the poultry density, according to the purpose of the activity,
type of installation and elimatic conditions

To identify and evaluate the different materials for poultry “beds”

To cvaluate regional alternative for nutrition” s

i
i
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ANNEX XVIHI PROJECT EVALUATION
1. Principlcs for E\'aluation '

’ihc Intcgratcd Dcve!opmem Masler Plan Swdy for Agriculture and Livestock of the
State of Tocantins is expecled to be carried oul for the target year of 2015 comprising
the followmg six major programs namely C

- Reglona! Development Program
- Agrlculturai Production Supporting System Slrcngthcnmg Program
- Environment Conservation Program
- Technological Dwelopment Program for Sustamablc Agncu]tum and
Livestock Farming
- Specific Sectors Dcvelopment Program
- Private Sector Incentive Program

Amongst these programs the Reglonal De\e[opment Program is a heterogencous
program, because the coment of which has not been materialized yet but to be
formulated in the coming near future suby.ct to |mplementat10n of detailed field survey

" as well as compiling and making analysis of the survey result. Hence, this program shall
be alicnated from the task of project evaluation. Smularly, the Specific Sectors
Development Program which envisages to encourage two specific sectors that are
considered to be important sectors for future agricultural development of the State of
Tocantins, is excluded from economic evaluation because of its rudimentary status of
project formulation.

In so far as the Agricultural Production Supporting System Strengthening Program is
conicerned, the program consists of four subprograms and ali of them are featured by the
component for sirengthening including beefing up of human resources. The cost for
these subprograms has been estimated, but the benefits accrued from them are hard to
' be quanuﬁed In'the light of this difficulty, the economic evaluation which accompanies
mewtably calculation of the internal rate of refurn shall not be conducted for this
program '

The Technological Development Program for Sustainableé Agriculture and Livestock
Farming has been formulated in view of attaining sustainable farming system through
~ establishment of a development technology demonstration center, This program, which
is proposed to be put into implementation under project- type technical cooperation,
- aims to disseminate technologies to be developed there to indefinite “cerrado” lands
extended over the state territory and its direct benefits are difficult in quantlﬁcatton
because it is not easy to identify the program’s direct beneﬁcnartcs as the case of the
Agricultural Production Supporting System Strengthening Program. Due to the reason
mentioned herewith, this program shall not be evaluated economically.

XVisl - 1



The Private Scctor Incentive Program, meanwhile, is composcd of five subprograms (o
be implemented by the private sector with supports rendcred by the public sector for
their encouragemcnt In this context, an economic cvaluation on this program shall not
be conducl»d

I lnaily the lnvlronmcntal Conservation Program which consists of two subprograms
the ‘environmental conservation and the Green Village, shall be subject to cconomrc_
cvaluation in so far as langlble benefits are conceived; at least some projects included in
the latter subprogram which contemplate to realize sustainable crops and livestock
production in harmony with an appropriate management of natural resources shall be a
target of economic evaluation tegether with financial analysis at farm level.

2. Anlicipal‘ed Benefits of the Maéter Plan.

The proposed programs mcluded in lhe Mastcr P]an are expected to have a consrderablc
impact on the social, producuvc and environmental considerations of the rural areas of
the State of Tocantins. They would benefit under-developed rural sectors of the slate by
introduction of unconventional and sustainable farning practice together with
sirengthening and enhancement of the structure and capability of agriculture-supporting -
entities. These programs “ould benefit a number of rural families by improving their
living conditions, increasing household income, generating rural emplo:, mient and
introducing better natural tesource managomem practlces ‘

The implementation of these programs shall cxpand state production of crops and
livestock, which, in turn, lead to encourage development of agriculture-related
industries. Alt of these accomplishments shalt flourish regional economy and contribute
to improvement of fiscat status of the state govemment accordingly. On the other hand,

the project’s environmental conservation component would directly reduce the
degradation and begin the replenishment of the State’s valuable soil. In addition, local
populations both in urban and rural sectors would be able to anoy healthler life ow mg
to implementation of the cm'lronmcntal conscrvahon proglam

The 'umc:lpalcd bencﬁts for rospectnc program may bc summarued as given
hereinafter. -

" Programs S _ Anticipated Major Benefits

Regional Development - - Intensification of land use and increase
o ~ incrops and livestock output.

- Increase in farmers’ income

_ - Sustainability of farm production

L C L o owing to introduction of crop-livestock
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. rofation

e

Generation of job opportumi) for rural
labor and agricultural marketing and
industrial scctors

Activation of regional cconom)

Rgricmﬁﬂlral_ Production Supporting
System Strengthening '

' 'produccrs to contribute to improvement

Enhancement of supporting services to

of farm produclmn both in quality and
quantlty

Environmental Conservation

~ Enhancememt . of
~conditions and amelioration of rural
life ‘

‘Reduction in

cnvironmental

cmission of carbon
dioxide gas to curb global waming
Sustainability of crops and livestock
production

lmmsnﬁcanon of land use and increase
in agrlcllltural output

Introduciion of innovated farming
practice to promise farmers and their
descendants  sustainable  agricultural
and livestock production

Technological Development for
Sustainable Agrlculture and Livestock
Farming -

Prevention of soil degrad'xllon and
maintenance of soil fertility

Specific Sectors Development

" Diversification of nutritive slatus of
local population

Optimization of natural resources
Increase of farmers’ income

Private Sector Incentive

Promotion of regional economic |
activitics
Eievation of value-added of
products

agro-

' Generatlon of _]Ob oppor(umtics

The anticipated benefits cited above can be divided i'nio langiblc and intangiblc ones
and the former is estimated in the subsequent section.

3. Economic and Financiat Lvaluation of Selected l'rdjects

As explained in the section 1, the economic and financial evaluation shall be limited to
some projects included in the Green Village Program of the Environmental
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Conservation Program in view of the fact that the benefits accrued from the program are
casily quantificable; the Green Village Program is constituted by four subprograms, of
which two subprograms, Improvement of Rural Environment and Sustainable Farming
Model, contains the components which scrve to eslimate project’s costs and benefits
tangibly. ‘Thus, the economic and financial evaluation for the present Master Plan Study
shall be conducted with regard to the six (6) projects conccived in these two

1 subpmgrams These six pro;ccl': arc as listed bclow

Subprograms

. Projects ... Abbreviation
Improvement of Rural - | Introduction of Suslamable Agriculture by Mlm and PR
Environment ' Smal Scale Farmers in the Bico do Papagal)o Region “ -
Introduction of Integrated sustainable Agriculture of L IPE2
: | Bufraloes Raisihg and Fruits Cultivation in JaIapaG ‘
Sustainable Fanming Model | Integrated Vegetablcs and Swine Production b)' Mint SFM-1
' | and Smali Farmers in Suburbs - h
Farming Integrated Cereals and Bechaule Producuon SFM-2
by Small Farmers - ) -
Fanming Integrated Cereals and Beef Cattle PI‘DCEL‘JEJOH . SFM-3
by Medium and Large Scale Farmers .
Fruits Production in Tocantins State SFM-4 |
 'The salient featires of these projects are as resumed in the following table,
Projcct . . Dexelopmcnt No.of Projeci Cost
Abbreviation ' Fanﬁing‘S)sEem Area (ha} Beaeficiaries Total (/ha) -
IPE-} Mixed farming of\egelables _ : | R$921,650 |
production and rearing of swine 540 - 30 (R$1,707)
PE-2 Mixed farming of fruits cultivation ’ R$ 1,098,400
and raising of buffaloes = 150 5 - (R$7,323)
....... SFM-1 Mi_k‘éc_l' farming of 'w}'eg,e_'lables _ o RS 3,750,900
production anﬁ rearing of swine 1,050 30  (R%13 572)
SFM-2 | Mixed farming of cereals S RS 9,918,000
produgtion and rearing of beef cattle 4,800 30 (RS 2,066)
SFM-3 Mixed farming of cereals production N R$ 3,256,600
and rearing of beef cattle 3,000 3 {RS$ 1,086)
| SEM-4 | Pilot fruits production | RS 1,227,500
ol 100 5 (RS 12,275)
I - RS 20,173,050
) " Total o 9,640 103 (RS 2,093)
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3.1 - Evaluation methodology

The cconomic and financial evaluation is carried ont in compliance wilh the
conventional methodology that is commonly applied for evaluation of development
* projects in Brazil under finance of the World Bank and other bilateral and multilateral
[inancing institutions.

“The indicators used for evaluation are Internal Rate of Return (IRR) and apart from this
indicator, the Net Present Value has been calculated so as to present the magnitude of
the projects’ incremental benefits.

32 EconomicCost

Gcnerally speakmg, the economic rate of return is calculated with basc cosls plus
physical contingencics, less transfer 1tems including taxcs, interests, and price
contingencies, but for the sake of the present evaluation, physical contingencies have
not been taken into account because of smaller share of civil and building works within
the cost components. The opportunily cost of capital was cstimated to be12%.

33 " Pricing

‘ Th:. exchange rate of thc Brazman Rea! agamst US dollar is curremly dclcrmmed in the
open market w;thout intervention of the government. Furthermore, given the policy
rcforms and the opening of the economy that has been taking place over a couple of
_ years in the past, trade restrlcllons have been eliminated and domestic prices tend to
correspond much closer to border prices. For the purpose of cconomic analysis, border
price were estimated for all tradable commodities to be produced by the projects, based
on the World Bank prmecttons (February 1996), while the price of non-tradable
commodities was set the same as prevailing domestic market prices. A conversion
factor of 0.90 was used for machmery angd ferlitizers, with the exception of urea and

_ potasmum phosphate for which specnﬁc conversion factors of 0.82 and 0.86 were uscd,
‘ruspccln'ely ‘

While the prOJects would generate on- farm and off farm employmcm in the priority
areas in which it would be lmp]cmented unemployment and under-employment would
not be eliminated. Therefore, shadow prices for unskilled labor were estimated at 0.80
~ of the market wage rate. In the case of skilled labor, the markct ratc was assumed to
reflect its oppaortunity cost.

34 Yields and Farm Opei‘ation Balance
In the without-project situation, in which marginal and small farmers conduct

subsistence farming without producing cash crops to be traded al market the profit and

XVIHI -5



loss of farm operation is assimed to be balanced, although there are indications that, in
the absence of soil conservation measures, yiclds have been declining as a result of
degradation of soil fertility. Mcanwhile, farm operation balance with-project situation
has been prepared on the basis of the target yields attained by agriculturally developed

regions in Brazil togclher with farm gatc pnce and producllon cost prt,valled in the -
countr) ‘

The propésbd Crob production of the projects is fcatﬁred by mechanized and sustainable
farming sysiun hence it is présumcd that target yields of crops (grains, vegetables and
fruits} are to be attained at the initial stage of the project, while farm income of the -
livestock is expected to be obtained from the 3™ year of the project because it lakes
twenty four (24) months bcfore the cattle raised at farm are traded.

Bearing durablc ‘ycars Qf pi‘ojects’ major fa_cilitics (ii‘rigation' systém and rural
inslaltalious) in mind, the project life for all projecls has been set forth as twenty years.

35 Projects’ Anucnpaied Returns

With annual mﬂow (bencﬁls) and outﬂow (costs) at market and economic pnce
estimated to comply with the methodolog) presented in the previous sub-sections, an
annual incremental net benefits (annual benefits minus annual costs) have been
incorporated to cover the whole project life (20 years). These incremental benefits

constitute the basis for calculating an IRR for both cconomic and ﬁmncnl term and a
NPV with dlscount rate of 32% -

The result for calculation of IRR and NPV for rcspectwe pro;ect and for mtcgrated
components of ail of these projccts is as gn en in the table below.

(iject - Economic Retumns ... Financial Returns

Abbreviation IRR(%) NPV(RS) | TRR{%) | NPV(RS)
[PE-1 1 41520821 21 1,335,128
1PE-2 96 2,491,447 28 | - 1.036462
SEM-1 40 | 5064983 17 1,000,276
SEM-2 21 | 56740691 - 13 . 501,304
SFM-3 19 | 1,488,723 5 - - 690,728
SFM-1 26 826,333 I5 190,250

~_Global 28 19,967,638 4| 3,373,192

The above outcomes indicate that with the exception of the SFM-3 (Mixed farming of
cercals production ‘and rearing of beef cattle to be conducted by medium and large
farmers), the implementation of projects listed above has been justified from both
cconomic and financial viewpoints, 1o have been confirmed by their values of IRR
supcrior to the opportunity cost of capital in Brazil, which is estimated to be 12% .
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36 Farmers’ Income Analysis

“The farmers’ income analysis under the present Master Plan is carried out on two model
~farms chosen from six projects presented herewith. The principal reason Lo realize this
farm income analysm falls o assessing whether farmere. by different categories of farm
. size and farmmg Syb“,ll\ are capable of rcallzmg fi nanmali) sound farm operation with
attaining sufficient returns even being in debt to banks in the form of rural ¢redit for
- capital and recurrent e\(pcnses of farm propemes and cmps and livestock farming.

The lwo mo_del farms thus chosen have the fo‘llqwing features, namely:

Model FarmNo. . | .~ No.l ' " No2

Project Abbreviation ~~ | SM-1 ~ . = - lsM-2
Farming System Mixed farming - of | Mixed  farming  of
SR vegeiables and swine cereals and beef cattle
Land Holding Size (ha) | 76 320
Cultivaled Areatha) |35 . - ]160 ]
Land Use _ Tomato & onion: § ha Soybeans: 40 ha
' Maize: 31 ha _ Feijao: 30 ha

Millet: 31 ha Maize: 10 ha
: Millet; 40 ha
Pasture: 120 ha

Farm Property Irrigation system {Drip) | Irrigation system (Ceater
‘ ' Warchouse, Swine Pivot), Warehouse
Fattenin g ban, Compost
Shed o ‘

In build-up of crop budget all prices are quoted in market price as of mid-1997. The cost
~ for family labor was excluded from this crop budget, and cost of mechanical operation
was estimated for both models on the basis of hours of operation and unit rate of
" machine hire. In livestock farming, it is proposed that part of fodder nceded to feed

cattle will be supplied by the same farm, so cost of fodder except for concentrates bas
been reduced.

“Crop and livestock yiclds coincide with those which have been applied for economic
and financial evaluation, meanwhile farm-gate prices are caleulated in actual term.

Landholders of model farms are supposed to be deficient in financial resources for
realizing farm operation, establishment of rural installations and purchase of agricultural
machinery with their own fund. Thus, they shall have depend on rurat credit rendered by
relevant banks and the conditions for this credit are: TILP (with sowe percentage of
discount) + 6% of interest rate and repayment in 6 years with grace period of two years.
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It is assumul lhat both hndouners of modcl f'irm have to undertake wuhout rural
property r;prcscntcd by agncullural machmer} and cquipment, so large amount of
capital cost is required for procurement of on- -farm irrigation facitities, agricultural
machinery and rural installations. Under the situation, it is predicted that the farm
operation would result in deficit for the for some years from the commencement of farm
operation, and accumulated debt would not be written off until 13 year for the case of
the model farm No.! and 15% year for the case of the model farm No.2. Nevertheless,
owing to intensification of land use and application of advanced farming technologics,
these two model] farms can anticipate substantial farm profits per year

Indicators refated with farm income analysis of model farms are as given hereinafier

Model L

FIRR over

NPV at discount rate of 12%

Tuming Annual
Farm No. Year" Surplus” 20 years Total Perha
i Bk 50,450 19% R$ 39,021 . RS 1,115
2 iSth . 21,735 125 RS 6477  R$40

Note:1/ The year when accumulated debt is to be written off,

2/ After canceling payment {or rural mstaltatlons and completmg repayment of :
rural credit.

4, Mastef Plan’s Socib—cconomic Impacts

Albeit havmg hngh potcnltals for agncultural deveiopmcnt endowed wnh fertile soil .
condition, abundant water resources, favorable climatological condmons cle., the State
of Tocantins has nol attained anticipated agncuitura] development up to date Major
constraints - which have braked the development of the agriculture - sector are
geographical disadvantageous position of the State located far away from leading
marketing enirepots for agricultural commodities and i inputs of the country and deficient
provision of institutiona supporting services 1o producers; the former constraint is
cxpected - 1o be mitigated with progress of the Multimodal  Central-Nosthern
1raxlsportallon Corridor which is hlghly benefitable to the agricultural sector of the
State in hastemng export of agricultural products of the State not only to other states of
the country but also to the international market, Mealmh:le in so far as the latter
constraint is concerncd, despite both federal and state governments have proposed
policics to mwgomtc agricultural and livestock producuve activities of the State, no
ou{standmg outcome has been shm\n up to dale

Under lhe circumstanccs the présent master plan has forged a number of programs and
projects in relation with strengthening of institutional capacity inctuding manpower
dcvelopmcnt of public organizations in charge of supporting services to producers.
‘these programs and projects have been designed to contribute to improvement of
agricultural production, both in quality and quantity, and they are proposed to benefit
directly unspecified number of farmers i in ‘Tocantins. Therefore, they shall bring about
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immcasurablc direct bcneﬁts to the cconomy of the State of Tocantins.

Besndcs satd mslltuhonal slrcngthcmng programs and projects, the Master l’lan also
comprises programs and projects which have been formulated aiming at anmcliorating
environmental condition and introduction of uuconvcntmna] farming practice that leads
to realizc sustainable agrlculluml production in harmony with conscrvation of natural
resources. Farming system proposed in these programs and prolccts does not seek for
" intensive use of land with excessive application of fertilizers and agro-chemicals, but is
designed to make it viable for farmers to use land resources as sustainable as possible
with introduction of crop-pasture rotation, agro- foreslry, cte. so that future generations
~ can also gain “considerable lwehhood depcndmg on them. Apart from these

~ environmental implication, the programs -and projects envisages innovated farming
sy stem for the State of Tocantins such as mixed farming of crops and cattle or minor
animals like buffalo and hog, fruit cultivation and export-oriented grains production.
Furthermore, lhc mtegralcd agricultural and livestock plan shall have significant impact
on alleviation of rural poverty, because one of the objectives of some projects is to
enhance living standard of n‘nrgma! peasanls who are actually conducting nothing but
subSIStence fanmng

lt is accordin'gly judged that the integrated agricultural and livestock development plan
is justified from institutional, environmental and socio-economic points of view. In
addition, some projects which have definitely quanhﬁcablc benefits have been proved to
be cconom:cally and financially feasible. Nevertheless, it is advisable that the
government should propose some exceptional palicy applied to producers who embark
' emqronmemally sustamable farming practice sacrificing cconomic profitability of farm
operauon

Apart_ﬁ'om above direct benefits, it is anticipated that the following indirect benefits are
- to be accrued through implementation of the integrated agricultural and livestock plan.

- Generation of job opportunity owing lo expansion of agricultural activitics
- Development of agriculture-related industry (processing of agro-products,
* manufacturing of fertilizers, rural omall-scale industry, etc.) attributable to
increase of agncultural output. :
- ' Earning of foreign exchange as an oulcome of growth in production of
~ export-oriented grains and livestock products.
- Alleviation of exodus of rural population toward urban area
- Mitigation of socio-economic dispanty bclueen the State of Tocantins and
other states of the counlry
- Relaxation of social conflict owmg o elevauon of income among marginal
peasants and generation of job opportunity among landless farmers.
- Dissemination of farming system suited to the “Cerrado” area to other
states. ' :
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- Comnbulmn 10 constrain global wqmmg as a consequence of curbing in
~ cmission of carbon dioxide gas.

Duc to above- menuoncd direct and lI‘ldll‘CCt benefits, it is cxpected that the fiscal i income
of the state govcrmnent of Tocantins would be grown substannally, ‘which, in fumn,
contributes to amehorate living cnrcumslanccs “of local population, as a result of
“switching state government’s policy for carmarking budget 10 development of social

mfrastmclure for education, public health, waler supply and sewerage from prevailing
major allocation of finance to economic infrastructure represented by highways and
roads, electric generation works and communication network. The State of Tocantins
thereby may manage to get rid of the situation of socio-economic under-development in
cconomic term (the second lowest GRP per capx!a in Brazil} and in social term 2"
posmon in HDI value among the country s 27 states and federal dlSll‘lCl)
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“l'able X\’lll-S(i) Supporting Dara for Praject Fvaluation

Subprogram Imprevement of Rural Eny |r0nmem
Project: Introduction of a Sustainable Agriculture Mode! for Mini and
‘ Small Scate Farmers in the Bico Je Papagaio Region

L Feature of the Projest

farrm’ng.syslelm' Mived farming of vegetables pmduﬁion and rearing of swine
Benehcianes: ' : Three associations consist of each 10 households of pini and

smal farmers tn and around Bico do Papagaio

Pevelopment area: 18 bahouschold (averagey « 10 x 3 associations = $4% ha

m Pu;eu Cost
11 (‘apllal(ost

: : Unit: RS
] Lroit Tost - Aimzunt
: hems - Quantity Uit Financia? Feonomic  Financial  Economic  Remarks
|)[ and consolrdation H T 130 53T IAYO0 13T
T} Trtgation syster (Dnip) . & ha 3500 IO 2000 100 Fha 30
3} Farm machinery . : : R }
- Tractor (123 HP, WD) } : ¥ unit 62,000 55,800  {B6000 167,500
- Combing with attachment : .
of corn picker 3wt 95000 85,300 285000 256,500
- Suaw chopper 3 unit 9,400 8,460 28,200 25380
- Planter 3 Unit 12,000 §5,300 51,000 45,900
- Disk harrow 207 x 24 3 unit 12,000 10,800 36,000 32490
- Fack roller 3 unit 4,400 3,960 13,200 11,880
- Broadeasler _ ) 3 unit 5,000 4,500 15,000 13,500
- Injector of vacuee car
{for Hiquid manure of swine) 3 unit 3,500 3,150 10,500 9,450
- Power sprayer $6Dlters 3 unit 3,000 2,700 0000 1.100
- Toack 5 1ons - 3 unit W00 63000 0000 189.000
Sub-10tal ' : 843000 759,510
E)) Rural msla]latlons : o ) .
- Warehouse ‘ . 1200 nd 180 170 26000 205,200 40 m® x 30 units
- Swine breeding bam 150 bead 1500 125 225000 213,750
« Swine fatening bara W00 o 40 33120000 114000 100 m® x 30 units
- Fann machinecy shed and workshop ‘ _
with equipment and tools 1380w 180 266 38643 367080 460 m% x 3 unit
-Compostshed 130w 30 29 22500 21375 25 wix Wunits
- Sireple feed mixture factory with
mackincey and equipment Mo 265 252 373650 354968 27 m’ 30 units
- Maize slorage sito 900 ton 15 43 40,500 38,473 300 tons x 3 unit
- Simple buchary : &0 m! 460 437 276000 262,200 260 m x 3 units
Sub-total ' 1660050 1577048
3) Breeding animals 156 head 00 153G 63130 62 300
Totat FO19.350 200,638 -
T8 - 2 Recourent Costs of Installztions and M:c'h:n ey {R¥/year)
Uni: RS
Annual
' Irem Cost
I) Rep.m and maintenance of agriculteral maThinery 1550 11,350
2) Operation of simple feed inivture faclony : 12,050 11400
3) Simple bachery (fo be inctuded in caloulation of bmefis) ) -
1) Maize stocage sifo 2,100 1,995
: Total 60,500 37855
1[-3 Reptrcement Costs of Machinery, Installations and breeding anknats
it RS
Cost for
' frem Regloce.
1} Agrculural machineny: T0years T 390 733510 -
2} Irrigation equipment {3rip) 5years . ) 000 18000
3) Building: 20 years PR -
1) Breeding animats ' 1 years 62,400 62,3400
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Table XVIEH-3(1) Supporting Data for Project Evaluation - Continued

Subprogram: Impireventent of Rural Environment o o
Project: Introduction of a Sustainable Agriculture Model for Mini and
Small Scale Farmers in the Bice de Papagaio Region

It l'hlim:ﬂion of Anticipated Renefils

EET Faon Og r.-;lion

l\\'i{hou‘! I“loj«‘cl.]

Supposed 10 b«:.bahnccd in profittoss of.r'arm operation
{\‘;'ilh Piojeat)

(1) Crep production (Cropping inteasity = 200%)

Area ¥reld Output” - Price(R¥7) Gross Retum (RY)Y Prodacron Tost (RY)

NeaReturn
Crops (ha) (tha) ¢lony  Finascial Fconomic  Fimancial Economic  F{Perha) E{Pecha) F(Torl) F(Total) Financial Feonomic
Tomato ) 0 33 3300 T 360 TIREGHY  TIERGDY SN0 WIS EI00000 SO0 3RO 00
Ouion &0 010 310 30 114000 141000 3000 . 230 180000 133600 264009 305400
Maize? 480 L E ¥ 1) 100 160 23000 36800 0 - 200 162 100800 17616 L1780 -10316
Milleg** 430 . - - - 0 0 50 39 24000 - 18480 -29000 -18450
Tetal ' '

. . . ' 530200 810499 -

Note: * Only 690 1ons are sold, the rest are used for Feeding swine raised by member farmer
of the associztion :
** Cover <rop and no commercial vahug

2 livestock

Tota Weightfpork) Price (R¥%p} Gross Retum . Produciion Cost (R3} Not Retarn
Animals Head  (kghead)  Total  Fimancial Feonomic  Financial Economi¢c  FPerha) E{Perha)  F(Total) F(Total} Finaacial Econoimic
Swing 1400 95 218000 i3 TRy 296400 2964000 ) ©O5% 180000 139200 116400 157200

Tetal of fann operation benzfits 656600 967601

-2 Operation of simple buchery E'in:;ncial Economic

Giross Income x 16% = 266400 % 1.2 x 0 2= (round) 75,000 71,000

Tetal of Aneual Bencliis

TG0 10388
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Table XVIE-3(1) Supporting Data for Projecl Evaluation - Ceatinucd

Qubprogram lmprownml of Rural l‘mlronmcnt
Project: Introduction of a Sustainable Agricuiture Model for Mini and
Sma!l Sc¢ale Farmers in the Bico de Papagam Region

v hojmsC‘a«.h b low
W-b Market Price

Cost B Al Inciemental
Year Capital  Recurr,  Repiage. Total | Beechits Beachits

T I0IT0 0900 300 I IR0
2 © 60,900 60900 563450 503,550
3 60,900 60,900 127,600 666,200
1 60900 0,900 727,600 666,700
5 60000 62,400 123300 727,600 603,300
& 0500 200D 270500 727600, 456700
1 60,500 60500 722,600 666,700
8 . EDO0Y o 0900 . FITLOD 606,700
9 60500 62400 123300 727600 601,300
10 60,300 - T 60900 727,600 666,700
1 T 60500 1,053900 1,114,800 727600 387,200
12 60,900 D 80500 727,600 468,700
13 60,900 62400 122,300 727600 £01,100
14 60,900 ' 60900 727,600 666,700
15 60,900 60900 721,600 666,700
16 60200 ZH0000 210900 727600 456,700
17 60900 62,400 123,300 717,600 604,300
18 . 60,500 60,900 727,600 665,700
19 - £0,900 60,500 727,600 665,700
20 0,900 60,900 © 727,600 668,700

TRE= pILTA

WPV = 1335128

IV-2. Feonomic Price

: . Cost’ = - } : Incremental

Year Capitat  Recurs,  Replace. Total Benefits Benefits
C 1 2806658 57835 28643513 $54802 239N
57,853 57,855 849933 792098
3 57,855 57,855 1,109,604 1,051,743
4 57855 57,855 1,109,601 1,055,242
5 57,855 62400 120255 1,109.603 984,349
& 57855 212700 216,535 1,109.608 B33.049
7 57.85% 57,855 1,1096038 1,651,749
& 51855 57,855 1,109,604 (R i
9 - 37,858 62,400 120,255 1,109.604 989,349
i0 571855 57,855 1,105,604 l‘,OSI,T-‘W
[} 57,855 948,510 1,006,365 1,109,604 93,239
13 51,835 57,855 1,009,604 1,051,749
13 ©OSIBSS 62400 120,235 1109604 939,349
14 57,835 53,885 1,109,604 1,051,739
15 31,853 57,855 1,1096( 1,051,149
16 . 57,855 183000 245355 4.109.604 862 19
17 © 51855 62,400 120,258 1,109,604 989,349
18 ... 51855 51,855 1,109,604 1651249
19 ' 51855 57,855 1109608 1,051,749
20 57835 © 578355 1109604 1651,74%
- TRE = §i%

NPV = 4,152,052
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Table XVIH - 3(2) Supporting Data for Project Evaluation

Subprogram; Imprevement of Rural Emvitonment
Project: Inteoduction of a Sustainable Agriculture Modet
of Buffaloes Ralsing and Fruits Caltivation in Jalapac

¥ Feature of the Projeat

Farming sysiem
Beneficianes
Development area

1 Prcje:!{'cst. : .
i) Capital Cost

Mixed farming of frits cutens aton and raising of bufTaloes
5 houscholds of smafl fariners in the subui area of Sao Felix
39 hahoesehold (o erage) x 5= 150 ba

Unit. RE

o E Leag ey Amdum :
.. Tiems Cuantity Unit Financial Economic  Financial Econpmic  Remark
TiTand consohdaticn 0 hs 55 05 S L9 (1) CURICR IR TY RS
Ty Trriaton system (Drigy W ha 33Ty R YOIN IS0 Whax 3
FyFarm machinery T .
~ Tractor (3¢ HP, WD) 2 oumit 23000 Z0M0 4500 23,400
- Disk hacrow {fof racton) 2 unit 300G S0 15000 32,000
- Mow e 2 umt 4700 A0 9K BasD
" - Powsr sprayer $0%tss 3 ueit 3.000 2,700 6,000 €400
- Truck Swens 1 Uit 000G 63000 70,000 63000
- Truck 2wns S Lnit 45000 42300 25000 202,500
: Sub-total - IR0 32,160
L3} D) mm_l‘.;:nons . - . K i
= Warehouss 550 mt 180 L] 20000 85,500 100 m* x $ units
- Farm machinery shed and woikshop . n .
with equipment and tools 1. o ) 266 28000 26,600 100 M’ x Dunit
- Workshop 109 o 200 W 200000 19,600 209 m? x Sunits
+ Simale cheese f:!‘..ldl) 10 o ¥30 113 15,000 14,250 100 m? x L unit
- Baf¥alo dairy with equipment 1w o 230 235 5,000 22,500 190 m’ x 1 unit
Sulby-total 338,000 338850
Ty Purchase of BulTalocs T head pL01) {3 I 31 IO .
63 Esiahlishment ol Orchard B o =
- Bzrana 5% ha 4300 3N 25000 165550
- Pinzagple 50 ha 1900 1463 95000 13150
Sub-total HOL00 238,700
Tt T840 TS
11- 2 Reccurent Conts of Instatlations and Machingry (R$year)
. Lnit RS
- AnnuatCost
Jrem Lconomic  Financial
T) Kepair and mainienance of agricuttural machiery B L1430 181
2) Simple cheese factory (o be inctuded in caleuTation of benefis) - ' -
3) Buffalo dairy (1o be incfeded m caloytation of benefisy 7,300 2,500
Total TR p{N )
1. 3 Replacement Costs of Mackinery, Tnstallztions and breeding animals
Upt RS

Replacemant Cost

hem Economic Firancial
N Xgrdulia machinery: ¥ years 2 I A L
T} dsstgation equipment (diip) Syars : 35000¢ 315000
3 Buffalo 6year . C250 2,500
) Butding 20 years . ’ . -
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Table NVHI-3(2) Suppottieg Dula I'or. Project Fraluation - Continved

Suﬁp{ogram: lmplm\emenl of Rucal Foviranment
Project: Introduction of » Sustainable Agriculture Model
of Buffaloes Raising 2nd Fruits Cultivation in Jalapaso

Tt Estimation 0f Antcipated Benelits

lit-4 Farm Qperation

Supposed tw be Galanced in profit Toss of farm operation
Wik Pnijecl]

(l)C}cp production (Cropping intensity = 10073)

Output Prica iy

Prodechion CH(RE)

Xrea Yied Gioss Keturn (R 3) wet Beturn
Crops (hay {tha) (ton) Fingacial Foonamic Financia! Feosomic F{Perha) E (Perha) F(Tolal) E(Toah) Firancial Feonomic
Banana - L THR 0 TR RN 290000 3000 TR i ] 2 0]
Pineapple \ 50 40 2000 245 245 A%X00 450000 2500 2233 BA500G BEISSO J4SA00 TR0
Flephast prass 50 - - - 0 0 130 - 1M 8300 5005 6500 .5,005
Todtal ' 301300 232038 410D 151548
Note. * Only 253 tons are sofd_ the rest are used for feeding swine raised by membder Furmer
of the association ! ’
** Cover crop and no commercizl vafue
(23 Livestack :
Total bufTalo per farm, 105 (108 fomates and § males) .
: . Totat ALk Bioduction Price (R$Tx) Gross Rewra{RY) © Paoduction Cost (R3) Net Return(R5)
Category Head (kg'year) Toull  Fananclal Economic Fimaacial Feomemic  FiPerkg) E(Perhg) FiTota?) F(Tota)) Finanvidd Foonomic
Mk W 1500 £G1 856 - C - i ¢ o] ¢ o 12315 13,244 -1733% L1348
X Towal Saleof bullale Trice (R¥%gy Gross Retura(R3) Prodictica Cot{KT) et Rewrn{RE) ™
Category Head (head'year) Total Financial Ecoromic  Finanial Ecomomic  FiPeed)  E{Perh) - FTotal) E{Totl) Financial Ecopomic
TrTant bottalg T I3 P po0] TR0 T L5) k) 3300 T35 350 4%
Adult male bufYala : 03 o8 S ] A 31 w160 . B 62 [=] 9 134 31
Aduin Fema'e buffalo 17 17 . 50 B 1,550 1,550 B 5 62 [ L 047 LI 1503
Sub-totat . 9750 9,150 : 4924 3 483 5519
Total L X-8 5] LAY AL TIT
Note ® LYK are processed by association for producton of cheess
-2 Opeiation of Simple Cheese Factory
Tet Benelits = (Gross retwurn o mi’k prodwction} X T 5 - opéaatwn cost = [OT 350N 03 n N 5 - 3750 = ERIeCs) IT 000
THal Sam of 72 Benelis (ATl §2 slapmant stagey B 57101 P W )
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Table XVIIL-3{2) Suppouiné Data for Froject Evatuarion - Continued

Subprogram: {mprov ement of Rural Fuvirooment
Project: Tatroduction of a Sustainable Agriculture Model
of Buffalocs Raising and Fruits Coltivation in Jatapas

5V Prajeces Cash Flow
D Market Price

Cont BN . Incrementd)

Year Capital Recurr. Replace Taotal Benefils  Benefits
T IR AY T InI0 - Y IIES00 TI7000 TR
2 21,100 20100 117,000 105,900
3 21,100 00 A160i2 394912
4 - LI 601 394912
s 25,100 ZLHQ 415082 394502
6 2100 350000 370 4601 44912
7 20,100 2,500 3600 416,002 392412

3 25,400 LI00 415007 394012
) TR 100 416002 391912
0 20,400 L0 915,002 394912
3 28,000 122,400 783,500 416,092 -)27489
34 20100 2,500 23600 416031 - 392412
13 21100 20100 4160612 . 192
4 20000 20,100 418612 354912
15 20,100 . 20100 416,002 394912
16 20100 350,000 N0 416002 44912
1” 20,100 : 21,190 416,012 354912
ib 20,100 2,1 416,012 394912
1% NI 2500 2600 416,012 332402
0 21,100 20,100 416012 394912
- RX= Fi 3

KPV = 1056462

V-2 Ecopomic Price

[y c Incremental -

Year Capitat  Recurr.  Replace Tota? . Benefits  Renefits |
T RIS BIT0 3 26T 3T,
2 ' 0,470 20,170 490,262 4101092
3 20,170 . 0170 832513 41235)°
4 20,170 20,870 - AI2,523 - %1235}
5 20,170 . 0K 332873 512353
& 20178 315000 335,870 332,513 (497353
7 0,130 2500 2267 532513 09853
3 39,170 20070 SIZS3E3 51239
- 20170 W0 532523 81233
14 X170 00 532523 312353
n X170 650,150 670,330 532,523 -137,807 :.
12 20,170 200 S3IZSX1 532353
13 20,120 2,500 2470 532523 503833
14 20170 I 332523 0 52343
15 20,170 0070 SIZS 512353
16 010 315000 JI870 SIS 150353
3 20,079 2070 $3%523 511383
1% 20170 20,170 332523 512,353
19 20,470 2,400 22670 532,523 50985)
20 20070 0070 532515 512353
TRR= 5

’ NPV = 2491447
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Table XVIII - 3(3) Sﬁpﬁoﬂing Data for Project Evaloation

Subprogram' Sustainable E arming Model
) Pm;m Integrated Vegetables Production and Swine lrarmmg by Small Farmers

§. Feature of the Project

Farming system Mived farming of vegetables production and searing of swine
Beacholarics: ! Three Associations consists of L0 hoasebolds of small faniners ia
. C Araguaing, Palmas and Guoupt

Development arca 35 hahouschotd (average) x 10 x 3 associations = 1,050 ha

1L Project Cost
11-1. Capital Cost

Unit R$
) - Uit Cost - Amaoint |
- Ietns - Quantity Unit Financial Economic  Financial Economic = Remarks
Ty Tand <onsohidation - 126 ha ELN] 305 300 JEE00 dHa X 30
T lrrigation system (Drip) S 1% ha ™ 3 50 AR TITRONG 4Py 30
J) Farm machinery B . . ]
- Tractor (128 HP, $WD) 6 unit  SX000  S5B0D 372000 334800
- Tractor {85 Hi, 2WD) & unit 3000 27,900 186,000 162,900
- Com picker 3 unit 15,000 13500 45000 40,500
- Straw chopper 3 umt . 9,400 8,450 28,200 25,380
- Plaater 3 Unt 17.000 15,300 51,00¢ 45,900
« Dhisk harrow 207 x 24 1 unit 12,000 10,850 36,000 32,400
- Fack soller 3 unit 4,300 3,960 13,200 11,880
- Broadcaster 3 unit 5,000 4,500 15,000 13,500
- Injector of ¥acume €ar
(fos Mquid manure of swine) 3 unit 3,500 3150 10,500 9450
= Power sprayes 40001ers 3 umit 3,000 2,700 9,000 8,100
-Truck $100s : S 6 unit W00 63000 420000 378,000
; Sub-toral o T1OLIBS900 1,067,310
-1) Rural mslallauons - . : .
- Warchouse _ T 1800w 180 170 324,000 307,800 50 x 30 units
- Swine breedingbam - - . 315 head 1500 1425 432,500 448,875
- Swine fatiening bam : : 6000 m! 0 38 240,000 278,000 260 m® x 30 units
"« Farm machinery shed and worksbop ' T o
* with equipment and tools 0y o 8 268 232,000 239,400 300 m® x 3 unit
« Corapost shed ) %0 0w 30 s 22,500 21375 23 m® x 30 uaits
- Simple feed mirture factory with
machinery and equipment 600 m' 265 252 155,000 151,050 200 m’ x 3 uaits
- Maize storage silo i800  ton 45 43 81.600 76,950 600 tons 1 3 uait
- Simple buchery ‘ 90w 160 437 414000 393,300 300 m® x 3 unit
Sub-todal ' 1955000 1,856,750
5} Bmc&!’n g animals 3TF bead E[] 0 e 126,000
Toial : 3750500 Y ARG 660
11 -2 Receurent Costs of Installations and Machinery (RS ear)
L'nit RS
o ] Anaual
fem o Cost
Ty chanr and mainterance of agiicultural machinery 33,006 36,650
2) Operation of simple feed minture factory - 16,060 15,200
3y Simple buchery (to Ye mc!udrd in cmulmon of benefits) . -
4) Maize storage silo . 4,000 3,800
Tomt K I LY
1l - 3 Replacement Costs of Machinery, fnstaltations and breeding animals
Lnit. RS
- . . Tost for .
fem o T . . Replace 2
[J] Agncui:uul machinery. | TG years L L3550 T3
2Herigarion equipment (drip): 5 years 426000 378,000
3} Building: 0years - e
4} Breeding animels dyeurs 126,000 126,060
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Table XYHI - 3(3) Supporting Data for Project Evaluation - Continued

Subpmé_ram: Sustainable Farming Mode! :
Project: Integrated Vepgetables Production and Swine Farming by Small Farmers

¥l Fstimatioa .of Anticipated Benefity

!.ll-l Farm Operation

l{ Without Prajest]

Suppogcd o be batanced in profuloss of Fann operation
[With feojeat]

{1) Crop production (Cropping inteasity = 200%)

A Yield Cutput Price(Ry 1) Gross Retun (R¥y Productiia Cost (R} Net Feturn
Crops (ha} (vha} (ron)  Financial Egonomic  Fimancial Economic F{Perha) E(Perha) F(Tomal) E(Total) Financial Economic
Tamats [53 I3 B0 360 360 (123000 1188D00 13500 (0595 R10000 61700 373000 536300
Onion 60 L 1200 370 370 43000 444000 3000 3310 BOOCD 138600 264000 305400
Maize® 930 3 2790 10¢ 160 165000 264000 210 - 162 195300 1585331 -30300 115619
Aillent 30 - - - S 0 [ 500 . 39 46500 35365 46500 -33805
Totd : ' o ’ ’ . ’ .

565200 4731

Note: * Only 1652 1oas sre sold, the rc:‘.! ere uscd for feeding swinz reised by member fammer
of the association :

¥ Cover crop and 1o commencial vatue

{2) Livestock E
Tolat Weighiporky Prce (RE%g} Crods Return Producion Cost (RTY - et Reiom
Animals Head g heady Total l-'u}.mcial Economic  Financiat Feonomic  FiPerha) E(Perha) F(Toa!) E(Tolal) Financial Economic
Swine 4500 : 9% 427500 13 13 555730 855750 - 15 58 337500 741000 218230 94950

Tetal of farm operatioa benefits

783,45¢ 1,092,264
iE-2 Opcratlion of simgle t.\uchery Financial  Economia
Gross Income 1P = 535750x 1 2x 0.1= (;ound) 67,000 §7,000
Total of Annual Benefits

50350 130357
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Table XVill- 3(3) Supporting Data for Project Fyaluation - Continaed
Subprogram: Sustainable Farming Mode

Project: [ntegrated Vegetables Production and Swine Farming by Small Fasmers

IV, Projoct’s Cash Flow
1§ Market Puice

- - . Cost } . o I.nr;!emental
Year Capital  Recur. Replage, Total - Benefis Benefits

2 79,00 9000 654,588 575,588
3 79,000 79.000 - 850,450 TL450
1 . 19,000 ST 19000 850,450 . 770450
s 9000 126000 205,000 350,450 645,450
& 7,000 420000 453,000 350450 351,450
7 79,000 C 79000 850450 . 770450
8 19000 79,000 850,450 TH 450
9 P00 1000 205000 850,450 £45450
v 9,000 S 73,000 BS0ASD M ,450
1 T 79,000 1,605,900 1,684,900 850450 334450
1. T19,000 © 79,000 850,450 711,450
13 79,000 126000 205,000 B30450 615,450
1" . 79,000 5000 850,450 450
13 79000 CB00  BSO450 771,450
16 W00 420000 493,000 850,450 355,450
H . 000 126000 205000 830,550 645,450
i8 79,000 79,000 850,450 71145
19 . 79000 73,000 $50,450 711,450
20 79,000 73,000 850,450 71450

TRR= e

NPV = 1,000,276

Iv-2. Ecoromic Piice

L . Cost .. " Inctementa!
Year  Capital  Recun.  Replace.  Total  Benefits  Bemefits
I 3386650 75080 365,710 688,132  -287357
? 73,050 75,050 1043948 . 973,808
3 75,050 75,050 1,376,261 1,301,214
¢ - 15050 75050 1,376,363 1,301,213
5 . 75050 126000 200050 1378264 117521
& 75050 432600 {23650 1376261 1252614
7 75050 75050 1,376,268 1,301,214
8 73,030 : 15,050 1,376,264 1,301,244
g - 15080 126,000 201,050 1376361  1,175.244
10 75,050 75050 1,376261 1303214
11 5050 1445310 1.520,360 1,376,264 -184,0%
12 13050 T5650 1,376,261 1301214
33 73,050 126000 01050 1376264 1175204
" 75,050 75050 1,376,261 1301214
(I 75,050 75050 1376264 1,301,234
T3 55050 378000 453050 1,374,264 $23214
17 75050 126000 200050 1376284 11314
1 75050 . 73,050 1,316261 13011
Bt 75050 15650 1376281 1,301,214
20 © 5050 ‘ 75,050 1376264 1,301,214
= e

NPY = 5061933
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Table \\'III 3(4) Supporlmg Data for Projul £ aluation

Qubprogra m: Sustasnab‘lt Farming \lodel )
Project: Integrated Cereals and Beel Catele l‘rodumon
b) Sm all Scale Fa rmers

1 Feature of l'hc Pacjicy

Farming system: Muoed farming of cereats produckion and rearing of beelf canle )
Beaclicianies: Thwee essociations consist of cach 10 households of smal) farners
i . in Araguaina, Palmas and Gurapi
Develapment area: 160 bakousehol (average) x 3 associations x 10 = 4,800 ha
K Project Cost

12-t. Capital Cost

: e Umrs

; Unit Cost Amount
- Tems Crantity Un i Financiat  Fconomic  Finangial  Feonomic Remarks
Tandconsohidation . 1206 " ha 430 08— X10,500 455,000 0 ha < 30
Ty Imigaton system (Cenler P €0t 90000 B0 3400000 A EE0.000 ) amits x 30
33 Farnn machinesy ] T -
- Tractur {125 HP, $WD) . 6 unit 42,000 35,800 372,000 334800
- Tractor (85 1P, 2W 1K 6 wnit 31.000 27..900 186,000 157,400
- Combing with ettachment T E s
of com picker 3wt 95000 85300 285000 256,500
- Saw chopper 3ounH 9400 . 8,460 8,200 25380
« Planter 3 Unit 17,000 15,300 51,000 43,900
- Disk hactow 207 x 24 3 unit §2,000 10,800 36,000 32,400
- Pack roller - 3 unit 4,400 3,560 13,200 11,380
- Beoadeaster 3 unit 5,000 4,500 15,000 13 500
- Power sprayer 2000h1ers 3 unit 22,000 10,800 36,000 32,400
= Power sprayer 400%ers ¥ unit 3,000 2,700 T 3000 20
- Truck S tors 6 unit 60,000 54,000 360,000 324,000
Sub-sorat - ' S 1,385,400 1246860
4} Rural instaWations .
- Warchouse . ’ 1800 m’ %0 V4 324000 300,800 60 m® x 30 units
- Farm machinery shed and workshop . o B .
with equipmeat aad tools S 1 N 11 266 588000 353,600 200m®x 3 uni
- Fenke 15 km 1100 1100 165,000 65,000 5 km 1 30
Sub—kﬂal - ' : . T L0000 I 031,400
3y Purchase ol breeding Bafls and cons S - R
-Cow 6480 head 220 - 20 1425500 14 25,600
- Ball 180 head 506 500 50,000 90,000
Sub-tdtal 1,515,600 1,515,600
Total YIBHE S,1353880

H -3 Replacement Costs of Machinery, [nslzllations and brecding anemals

" VRt RS

: Annual

licm Cost
¥} Repair and maintenance of agricultural madﬂncry B b X 68,400
2} Repair nd mainienance of fence 16,500 15,500

Total : : 83,353 24900

‘ iait, RS
Cost T

tem Replace, ’
1} Agrculural machincnys 18 years : : 1LIB5a00  1,2463840
2) Trrigation equipment (Center pivor). 20 years . - - '
3) Building: 20 years . ..
4) Fence 15 years 165,000 165,000
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Table XV - 3(4} Qupporlmg Data for [’:o;:cl Esvaluation - Continued

‘iubprogram Sustalnable Farmmg Model
Project: Integrated Cereals and Beel(‘alt!e Pmduchon
by Small Scale Farmers

1H. Estimation of Antic ip!!t;d Bencfits

HI-1 Farm Operation

{Without Pioject]

Suppols-cd o be batanced in profitToss of fann operation

{Wich Projecr]

(13 Crop produstion: 40 ha of Jand for each farmfgrains producton in dey season, avd cover coop in rainy season; three hanests a year)

Area Output PrcoiRETy  Gross Return (K83

Producton Cost (RY)

NieW . et Rewrn

Crops {ha} {tha) {fieny)  Firanchal Eeonomic  Financlal Ecoaemic F{Perha) E(Perha) F(Total) F{Total) Financia! Evoromic
Soybeans (LN T D PR 300 TZWT'O—TW
Feijao SO0 21 1980 &60 6RO 1306800 1306800 8 616 20000 F544G0 486300 752400
Maize 300 3 S00 100 150 S0000 114000 210 162 63,000 48 51D 27 000 95,490
Mlles® 1200 - - - o [ 0 S 3% 40,000 45300 40000 -§6.200

Totat 216800 2314800 1,370,000 1,055,670 745800 259,150
Noke: ¥ Only 230 1005 812 soM, the rest are us:d fot feeding swine raised by mcmkt fanner

of the associalica

** Cover ciop and no commersial value

@ l.i\cs.tock
Wo. cl'cat-k tobe fak:t\ed per year. Vs0heads {2 5 head baycar)
.*’ntrisc live weight for stautering: 375 kg
No. of breeding cow. 215 heads
Ne. of breeding bul): 6 heads
Caaltving rate: 70%
Culling rate: 18% (boll), li”u(cc\\.\-}
Calf modtality: 10%
Adult montality: 3%
Al Full Develepment Stage
Tofal Mead Price Gross ITncome Cost Cost Net Returm

: Head Foc (RS head) (Toalin R§) (RS head) {Totztin RS} (Total in R3}

Animals Raised  Slasghter Finangia) Feoromic Bwnangial  Economic  FPerha) E(Parha)  F(Total}  Fe¥etal)  Finaagial Feonomig
Breeding catle* EL60 1200 222G 20 263000 264000 65 51 232300 339060 -168.900 -73,660
Fallening catile 4500 4300 326 350 665000 T 575000 30 42 225000 13000C  L440,000 1,395,000

Tetal 1629000 1,.853.000 652,900 SIS.660 127100 2319340

Note: ® 18 % of the breeding canle are Io bc staughtered ev Cl’)‘ year
Cest for bireding cattle inctude that for additional purchase of brecding cattle {13% of initial purchase = R&head)
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'i‘ab'le XVIL- 34 Suppbrling Data for Project Evaluation - Continued

Subproéram: Sustainable Farming Model ‘ .
Project: Integrated Cereals and Beel Cattle Production
by Sroal Scale Farmers :

IV, Project’s Cash Flow
IV-1. Market Peice

Cost - Increaental

Year Capital  Recaw,  Replace Total  Beaclits  Benelits
T 5318000 35300 TI000300 T BT OSSN
' ? £8,500 BB500 31500 . 600
3 £8,500 82500 87500 - 600
g 83,500 ©OBB500 2006900 1,928,400
5 88,500 33,500 2006900 1,528,400
& 58,500 ‘ £8,500 2016500 1928400
7 88,500 o £8,500 2,016,900 1,928400
B 88,500 88500 2,016900 1928400
9 38,500 83,500 2,016500 1,928,400
1o - £3.500 93,500 2015900 1928400
no ©OBBS00 1385400 1473500 2015500 - 843,000
12 28,500 83,500 2016500 | 1,928,400
13 : 28,500 ] 82,500 2,016,900 1,928,400
11 82,500 ‘ 88,500 2016900 . 1,928,400
15 88,500 . 83,500 2016900  §,928,400
15 B3,500 165000 253500 2016500 1,763,400
17 3,500 83,500 2015900 1923400
13 88,500 83500 2016500 1,928,400
12 £8,500 £8,500 2015900 1928400
20 £8,500  -M10,000 21,500 2016900 2,038 400
TRE = L3
NPV = 501,804

IV-2. Economic Price

. Cost ) ¢ Incremental

Year Capital  Recwm - Replace. Total Benefits  Benefits
T 515860  §5000 ST AW B ARSI
2 1,900 1,900 733,470 651,570
3 84,900 84900 739,470 653,570
1 51,900 81900 2,578,470 - 2,453,570
5 81,900 . B4900 2578470 1 2,493,570
3 B4.900 85,900 2578470 2,493,570
7 81,900 TOB49%00 2578470 2493 5W
8 34500 BI900 257847 2493570
9 $1.900 24500 2578470 1,493,570
10 84,500 84900 2578470 . 2,493,570
n 000 1246360 1331,760 2578470 1,216710 °
1} 24900 84000 287840 2,493,370
13 84,500 25900 2578470 2,493 5%
1" 84,000 83,900 2578470 . 2,493,570
15 81,900 . 83500 2573470 2,4535M
15 84900 165000 219,900 2578470 . 2328570
1 81,900 ©OBAS0D 2578470 2,493,570
1% 81,200 BEOD} 2578470 - 2,493,570
19 81,500 . BL90D 2578470 2,4935W
20 24900 110000 25,100 2,575,970 2,603 50
KR = P54

NPV = 5,674,069
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Table XVIIL- 3($) Supparting Data for Project Evaluation

Subplro.gr'ém' Sustainable Far-mlng Model

Project: Integrated Cereals and Beef Cattle Pmd uction

by \hddle and I. argc Farmers
1. Feature of the PIOJec(

Farming sysicm:
Beneficianies:

Dew!opment arcs:

n PI’DJEClCDs!
il 1 Capualfosl

Mined fanming of cerzals production and ecaring of beef canle
1trez bouscholds of medivn and farge] fanners

in Araguaina, Pabmas and Gurupi

1,000 hahousehold {average) x 3 = 3,000 ha

: Unil. RS
) . Ut Cost T Amount B
. ttems Quantity  Unit Financial Feonomic  Fimanctal - Feonomic  Remarks
TLand consohidation BE ha 33 405 JEO00 I 16 haxs
73 Frigation system {Centce Pivol) € unit 90000 BI0O0  SI0000 455,000 2 umits x 30
5) Farm machinery - . )
T = Tractor (023 11P, 40D} & unit 62,000 35,800 372,000 334,800
- Tractor (35 HP, 2WD) & unit 31,000 2.900 £86,000 152 4%
" - Combine with 2ftachment : s
" of com picker 3 unit 95,000 83,500 IGO0 256,500
- Forage harvester 3 unit : 0 b
- Planter 3 Unit 17,600 5,300 31,000 45,500
- Disk hamow 207 « 24 3 unit 12000 - 10,300 36,000 32,400
= Pack rollex 3 unit 4,400 1,560 13,200 11,830
- Broadeaster 3 unit 5.600 4,500 15,600 13,300
- Power sprayer 20000iters 3 unit 12,000 §0,800 36,000 32,400
- Power sprayor 400]ites 1 unit 3.000 2,700 3,000 2,760
- Truck 31005 3wt 70,00% 63,000 110,600 189,000
= Truck 21008 3 uAit 45000 40,500 135000 §21,500
’ Sub-total 1,207,200 1,085 48D
)y Rural installations E .
- Warehouse 300 w 1) 17 54,000 51,300 100 m® % ¥ units
« Farm ma:hmcn. shed nm! woshshop ’
with tqmpmenl and to-o!s 1500 m' 280 266 504000 478,300 600 m x 3 unit
-ch 3 km 5100 1100 40,800 41300 126kmx3
. Sub—mla] - 599 800 371,900
5 P'urclmse of breedng cow and Ball
-Cow 2830 head 220 210 633,600 633,600
- Bult L 120 head 500 500 40,000 £0,000
_ Sub-total - 693,600 623,600
Total 1,258 600 3037 350
I1-3 Replacement Costs of Machinery, Tnstaliations and breeding animals
L'nit. R$
Ansual
fem . ) Cost ’
' Ty Repair and mainicnance of agricultural machincry 0,000 57000
" 2)Repais and maintenance of fence : 1,200 1,260
Total 60,000 37005
: Unat. R§
Costfor
Ttem Replace.
1} Agriculrural mactunery” K 10 yeas B 1207500 1,085,430
2} Irvigation cquipment (ccm-—s pi ot} 20 years : - .
3} Building 20 yeacs : - -
4} Fence 15 years 41,800 41,800
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Tablt helim 3[*} Supporllng Data for Praject Evaluation - Continued

Subprogram: Susumabh Iarmlng Model
Project: Integrated Cereals and Beef Cattle Production
by Middle and Large Farmers

11l Essimation cl’Anéicip.ﬂed S.uncﬂts

112-1. Fann Op;;atioq_

{Withowt Projea)

Supposed 13 be batanged in profits Yoss of Taoe cpera;:ion
[wih Pr;:jm ]

1.1) Crop l‘mduuie.n

1 md use for esch farmer. 160 ha for ngahd Tand {40 ha for grains pu\dualaon ¥ hm csts & year, 120 ha for pasture)
810 ha for non- 1mgaxcd Tand (285 ha fioe gtums pmdumon si ngle hanest 3 5car, 555 ha for pasrurc)

: Xréa Yicld Oupit Frice(R50) Gross Rmm (R 5} ] Prodochion Coa! [LL RerRewm (5~
Ceops tha) {Lhay (ton)  Financial Economic  Financial Economic F{Perha) E (Perha) F (Total)  EqTota?) . Financial Economic
Soybeans¥ P3| LX 1896 P3SN 7 B ¥ X ) TI5E8% EE) 359 B350 T G3TI 2 37630 TR
Soybeans*® 310 22 1234 © 250 SO0 313500 376200 1 21 195500 153645 114000 222385
Feijao® 20 22 198 660 660 130680 130680 £00 616 72000 55440 53680 . 75240
Matee® : 30 30 0 100 166 2000 - 14400 Co e 1462 6300 4351 200 540
Waizet? t20 27 g B Lt ] 160 32400 31840 10 13t W00 5708 12000 36132
Maizetr® 150 14 360 - T ’ G ¢ 440 339 S6000 50820 $5000 -50820
Sugracanc**? &5 24 3% - - 4 ¢ o < 539 16500 8085 -§0500 -3083
Mitlet 120 - . - - : ¢ .0 50 39 6000 4620 - 6000 . 5620

Total ’ :

F37.520 357 M6

Node!  Lirigated fanming. **Noa-imigated faming: *4¥ For silage

(2} Livestock (Bl camle farming)
Trdmic af cocfficient for each farm

No. of eantle to be l‘a\tened POt year: 625 heads (300 heads in 320 haof Lrngaled land and 325 heads in 170 ha of ron-irrigated land)
Average tiveweipht for slaughtering. 335 kg

No. ol breeding cow: 60 heads
No. of beeeding bull: 42 heads
Culling rate: 18%bully, 15%cow)
Calf morvality: 3%

Adpe for slaughtening 30 months

Toial Head : Frice Gross Tncome Producoon Cost . Wei Return
Head foc {R¥head) v (TetatinR§) (R8head) (Totalin RY) . (Total in RY)
Anitnals Raised  Slaughier Firancial  Fconomic  Financiat Economic  Finamcia)  Economic  Financia! Economic Financial Economic
Biccdmg catle® 3500 L153 — 220 I NEEG (5800 [33 ™ 05,000 (30,150 16200 315330
Fanening catthe 1875 1373 30 3500 693,750 656250 - m 37 60,000 69300 603,750 386,950
Totat 812,550 775,650 285000 239450 527,550 555,600
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Fable XVHIl - 35 Supﬁorling Data for Project Fvatuation Data Sheel - Cootinuved

. Subproérnm: Susl.-iiuabk Farming Model
Project: Integrated Cereals and Beef Cattle Production
by Midcle and Large Farmess

1V. Paoject’s Cash Flow
IV-§. Markes Prige

: Tost . Incremeatal -
Year Capital  Requrr. Replace,. Total  Bemefits Benefis
13358600 60,000 TIEER T TaAs T IEI0
2 : 60,000 60,000 -137,480 -207,480
3 60.000 60,000 -147.480 207,380
1 60,000 60,000 653,070 605,070
L1 60,000 62000 655070 603,670
& £0,000 T 60000 665070 €05,070
7 60,000 60,000 665070 603070
8 60,000 T 60,000 665,070 €05,070
g £5,000 60,000 665070 605,070
1o 60000 . 60,000 665,070 05,070
W 60,000 1,207,200 1,267,200 665070 602,130
2 60,000 © 60,000 663,070 605,070
13 60,000 60,000 665,070 £05,070
14 60,000 © 60,000 665,070 605,070
15 0000 . - GO006 6565070 603,070
16 0,000 ALB0O  KOLEDD 665,070 563,170
17 60,000 | 60000 665,070 05,07
13 60,000 . 0,000 663070 605,070
19 50,000 0,000 665070 665,070
20 ‘ 50,000 27800 INLI00 6635070 632,870
TRR= 0%

KPPV = 690,728

V-2, Economic Price

. Cost . j Tncremental

Year Capital!  Recurr. © Replace. Total Benefits Beaefits
2 60,000 60,000 133,295 78,296
3 £0,000 0,000 138,296 78,296
L] 60,0 . 63000 913,346 853,345
5 60,000 60,600 913346 853,346
& 60,000 C 60000 DE3ME 833,346
? 50,000 60000 913346 853,346
8 60,000 60,000 913346 #3),346
% 60,000 60,000 913336 853,346
to 50,000 60,000 913346 833346
1] 60,000 1,086,430 1,136,480 913316 22331
2 60,000 60,000 9133448 853346
3 60,000 0000 913,345 853,346
14 60,000 TO6L000 213,348 853,346
15 60,000 60,000 - 913345 853,346
6 60000 A0B00 104,300 913315 815,546
1?7 60,060 60000 913,346 853,346
1] 60,000 ' 60,000 311314 853,344
13 £0,000 - 60,060 913,345 853,346
20 60006 27 BOO 32260 913346 831,146
IRR = 152
NPV = L 438,923
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.Tabk Avill- 3(6) Suppoﬂiﬁg Data for f'iojed Evaluation

Subprogr'am: Sustainable Farming Model
Project: Fruits Production in 8 Regions

1. Featurz of the Project

Farmiﬁg SysteEr Pilot fraits production
Beneliciartes: 5 households of snall farmees in 3 eegions

Dcictoprecnt area 20 hahouschold (averaged x 5= 100 ha

il Project Cost
11-1, Capital Cost

Unit: RS

B ! it Tost Amount
T2 liems Quantity Unit Financial Economic  Financial Foenomic  Remarks
Ty Tand consohidation 0 ha . 450 L O/ I £ 1) [T YRR
2y Terigation system (Dripy tod  ha 3300 335 350,005 T IINO00 Whax3
3YFarm machinery - ] . -
- Trackor (30 EIP, 4WD} 5 wnit 23,000 20,700 115,000 103,500
-AMower . 3wt 4,700 4,230 23500 - 20,150
« Power sprayer $008iteis 5 unit 3,000 2,100 15,000 13,500
- Truck 2ons - 5 unit 43,000 - 40500 225000 202,500
© Subtotal . 318500 340650
FyRural nshallations - — :
- Warehouse : 560 m 180 171 90000 85,500 100 m* X 5 units
- Faret machinecy shed and workshop : 100 m® x 5 unit
machinery 2ad equipment 500 ' 282 T 40000 - 133,000 )
- Workshop 00 m w0 190 100000 95,000
Sub-torat ' : 230,000 213,500
By Establishment ol orchard - - -
- Banara 0 m 4500 331 #6000 66,220
- Pincapple 2 ha 1900 1463 13,000 29,260
- Lemon 20 ka . 2900 2233 43,000 44,660
- Aceiola 20 ha 2190 1617 41,000 33340
- Palmisa 00 ha W00 5390 40000 107,800
Sub-1otat . ' 224,000 172,480
Total L.2E7300 1,047,110
1 - 2 Reccurent Costs of Installations and Machincey (RS ear)
' Unit. RS
Anoual
Ttem - Cost :
1) Repair and mainicnance of agnicultural mackinecy 13,600 12950
2} Opeiation of workshop ' 5,000 5,000
Total 18,800 17,920
11- 3 Replacement Costs of Machinedy, Instaltations and breeding animals
Unit RS
Costfor -
[rem Replace. .
1) Agaceltural machinery. 10years ITRI00 330650
1 leibgation equipment (drip) Syears 350,000 315,000
3} Buitding: 20 years -

XVIit - 26



‘ Sﬁbprogri m: Sustalaable Farming Medel
" Project: Fruits Production in $ Regions

111, Fstimation of Anticipated Benafis

tit-1 Farm OQgperation

Table XVIH - 3(6) Supposting Data for Project Fysluation - Continued

Supposed 1o be balanced in profitloss of fann operation

[with Project]

(1) Cop production {Crapping lnteasity = 20084)

Yol Qulput

Arca Trce(RET) Gross Retum (RS) - Preducnion Tost (B3} - RNaRetern
Crops (ha) {tha) {ton}  Financial Ecomamic  Fivancial Feonomic F(Perks) E{Parha) F(Tow!) F(Total) Financial Econemic
Banam FY [ 120 10 SEO00 SEO0% 3000 F2 1 I I T 5 R T ) BI0
Pincapple 20 20 100 245 215 . 93X 93000 2500 2233 SB000 11660 10,000 53340
Lemon 20 3 (0] 100 166 23000 36800 Pl 182 4200 3134 18,800 33,566
Acerola 20 33 6560 300 500 3310600 330000 H600 5082 132000 181540 198,000 223360
Palmito P} 24 43 © G50 950 L7000 6270600 1700 136 33000 26180 593000 600,820

Tota?

231800 365065
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Fable XVILE- 3(6} Supporting Data for Project Evaluation - Continged

Subprogram: Sustainable Farming Model
Project: Fruits Production in 5 Regions

1 Projects (‘a..sh tiow

V-0 Market Price

Tost - Incromental
Year Capilal  Recurr. Regplace Fotl  Benefits  Benefus
- R 23 RT) 18,500 L2184 kX -0,
? 13,600 I1BE0D 175,630 157,080
3 18,600 FB6OND 234 240 215,640
4 13,500 WE00 292,800 274200
5 13,600 18,600 292800 274,200
6 13600 350,000 368,600 - 292,800 -75,800
7 15,600 - 18600 292,800 274,200
3 18,600 18,600 292800 214200
9 18,600 13,600 292 800 274200
12 18,600 18,600 292,800 274,200
11 18,600 728,500 LI 292300 454,300
12 13,600 18,600 292,300 M0
1 18,600 18,600 292,300 200
14 18,600 18,600 292800 274,200
15 18,600 : 18500 292,300 274,200
16 13,600 350000 363500 292,800 -75.300
1”7 18,600 13,600 292,800 274,200
13 18,600 18500 292,800 274,200
19 18,600 18,600 292,800 274,200
20 18,600 18,600 292,800 174,200
IRR = 15%
KV = 190,250
V-2 Feonomic Prce
- Cost - . Tncremental
Year Capital  Recurr.  Replace Total =~ Bepefits  Benefits
I LOE7 b i RIAX : M =393,
2 17.520 17920 219040 200,120
3 12,520 17,920 292,053 274,133
3 17,95 12920 365,068 147,146
5 17920 17920 363,006 347,546
6 12,920 315000 332920 385066 3246
7 17920 172,920 365,066 347,146
8 17,920 17,920 355,066 347,146
9 17,920 17,920 365066 347,146
10 17,920 17,320 365,066 347,146
H 17,920 655650 673,570 365,066 -308,504
12 17,9206 12920 365066 347,146
13 12,920 17,920 365,065 347,146
1 17,920 17920 365,066 347,146
15 17,920 12,920 365,066 347,146
14 7,920 315000 332920 165066 32,146
17 17.920 171,920 365,066 347,146
18 12,920 17920 365066 337,146
15 17,920 17,920 365,065 347,145
0 11,930 17,920 365,064 347146
RR= %
KPY = 426,133
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