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The Mexican Ministry of Agriculture in 2007 implemented the

Humid Tropics Program (HTP)

( A Strategic Program for the Sustainable Rural Development of Southeastern México)
The program promotes the establishment of selected sixteen highly demanded
perennial crops in the tropical southeastern Meéxico.

Promotion is done through subsidizing a fraction of the total establishment and
maintenance costs of crop stands

Projects MUST BE located in highly productive areas.
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The HTP area:
Tropical Southeastern Meéxico
Nine political states
49.62 Mha
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Actually, decision is making based on Agro-
Ecological Zoning Maps, after FAO’s Methodology
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DECISION SUPPORT SYSTEM TO ASSIST IN SELECTING SUITABLE AGRICULTURAL PROJECTS TO BE
SUBSIDIZED BY MEXICAN HUMID TROPIC PROJECT (MINISTRY OF AGRICULTURE)

The HTP asked ... DA

. igital Elevation Model Crop Management
INIFAP to develop S Soils
an internet, SWAT- Surface Drainage Climis

Crop Physiology

based decision - Actual Land Use
support system

(DSS) to assist ‘
farmers and decision

makers in selecting

suitable projects. Decision Makers

|
||

_dy

System User

The objective of
these presentation is
to describe the
developed DSS.

Yield of Economically Important Product (Kg ha™)
Total Biomass Yield (Kg ha™)

Soil Type: Physic and Chemical Characteristics
Climate:Tmax., Tmin., rainfall and Solar radiation >
Crop Management Recomendations for High Productivity o

Land Slope (%)
Financial Indicators (C/B R, IRR, NAV and EP)

DECISION MAKING
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The studied area:
49.62 Mha. 48 Watersheds 5,753 Subbasins
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Soil dases Pcmﬂm:lmma
Clayey 1%
Deep-Medium Texture 11
Acid 9

110 SOIL Sub-units
FAQ Classification

Sandy 3
Shallow %
Others

LAND SLOPE ACTUAL LAND USE

Land slope (%a)  Percentage of study area

Percentage of
0-3 42% Liac visa study area %
3-8 13% Cropland 16
815 10% Grassland 13
15-30 16% Forestland
30 19%

Urban and water bodies
Protected areas 3
Others

Total area

Total area: 49.62 Mha
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Typical soil profile of the Acrisol humico

Horizon Depth Clay Silt Sand pH O.C. albedo K AWC BD
(mm) (%) (%) (%) (%) (mmhr?) (g cm™)

A 157 28 27 45 480 3.55 0.05 3.7 0.12 1.37

Bl 202 39 24 37 475 1.58 0.11 2.0 0.12 1.30

B2t 856 44 22 34 4.79 0.66 0.18 1.7 0.12 1.28
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Climate data base: 1060 Weather Stations
18 % with 10-20 years of daily records
67% with 20-40 years of daily records
15% with > 40 years of daily records
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Studied crops

Mangoes (Mangifera indica) Cacao (Theobroma cacao) Coconut Palm (Cocos nucifera)  King grass (Pennisetum purpureum).
Mexican nut (Jatropha curcas) Coffee (Coffea arabica) Qil Palm (Elaeis guineensis) Stevia (Stevia rebaudiana)
Indian Nut (Macadamia integrifolia) ~ Black pepper (Piper nigrum)  Rubber tree (Hevea brasilensis) Pineapple (Ananas comosus)

Lemon (Citrus limon) Vanilla (Vanilla planifolia) Tree (Manilkara zapota) Sisal (Agave fuorcroydes)

Agr‘onomic- management of each crop was designed for high productivity.
Physiological parameters were obtained from local earlier research and peer reviewed literature.
Information and calibration of model was supported by crop researcher experts from INIFAP.

Before running the entire project, for each crop model was calibrated by simulating crop grow in selected
watershed where crop yield was known and compared against simulated yield.
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Cacao (Theobroma cacao)

o [

Rendimiento de grano (t ha™)

Taépico Himepo 0.00-0.20
T I 0.21-0.40
.- o I 0.41 - 0.60
in |fa p 0.61-0.80
I asiont d neutgucines [ 0.81 - .00

I 101-1.26

Elaborado por:
Jesis Uresti Gil, Héctor Daniel Inurreta Aguirre, Roberto de Jesis Lopez Escudero, Diana Uresti Duran
Investigadores del C.E. Cotaxtla-CIRGOC-INIFAP

Pennisetum spp.

1AL { ) Rendimiento de materia seca (t ha'l)
Tropico Himeno <8.0
SR I 8.1-16.0
. . B 16.1-24.0
I n Ifa p 24.1-32.0
B 32.1- 400

natiuto Nacional de lnvestigaciones
Forvataies. Agricaiss y Pecuriss

I 40.1-51.4

Elaborado per:
Jests Uresti Gil, Héctor Daniel Inurreta Aguirre, Roberto de Jests Lopez Escudero, Diana Uresti Duran

I tigad del C.E. Cotaxtla-CIRGOC-INIFAP
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Café (Coffea arabica)

Rendimiento de cereza (t ha™)

SAGARPA @ 20
I:_éu_l;_g_!lé:fr 2.1-4.0
B a-60
B G1-80
8.1-10.0
101 - 120

B 12.1-138

Elaborado por:
Jesis Uresti Gil, Héctor Daniel Inurreta Aguirre, Roberto de Jesus Lépez Escudero, Diana Uresti Duran
Investigadores del C.E. Cotaxtla-CIRGOC-INIFAP

Palma de aceite (Elaeis guineensis)

Rendimiento de fruto (t ha™)

s
"' -0
Trépico Himeoo 3.1-60
—_— e B 6.1 -90
i W i I o.1-120
fa 121- 150
_..............E. 150 - 180

Elnborado por:
Jesiis Uresti Gil, Héctor Daniel Inurreta Aguime, Roberto de Jesis Liper Escudero,
Investigadores del C.E, Cotaxtla-CIRGOC-INIFAP
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] Attributes of Jatro AL
Decision Making Process SUBBASIN | HRU| Area_ha | SOIL_CODE | SLOPE_CODE| WEATHER STATION | CPMN| BioMth | YLDth
2| 4 4293 |Re 03 |Ver30s6 Jatr 9.88 | 1.976
Declin Mikas System User 2| @2 9.01 | Re 38 Ver30056 Jatr 9.2 | 1964
2| 43 2349 |Re 815 Ver30056 Jatr 974 1.948
3| 16| 313.308847 | Bf 38 Ver30214 Jatr 20.37 | 4.074
3| 12| 670.965035 | Bf 0-3 Ver30214 Jatr 20.14 | 4.028
3| 13 48.199078 | Bf 815 Ver30214 Jatr 2086 | 4.172
3| 15 0.81 | Bf 15-30 Ver30214 Jatr 2167 | 4334
3| 24 0.030113 |Re 30-9999 Ver20214 Jatr 2852 | 5704
3| 25 2.29644 | Re 815 Ver30214 Jatr 28.79 | 5758
3| 23 39.20593 [Re 3-8 Ver30214 Jatr 288| 576
3| 26| 114.4768%4 |Re 0-3 Ver30214 Jatr 2865| 573
4| 49 324 | Ve 15-30 Ver30043 Jatr 31.18 | 6.236
4| 43 2613544 |Re 30-9999 Ver30043 Jatr 12.24 | 2.448
4| 42| 285278117 |Re 0-3 Ver30043 Jatr 14.41 | 2.882
4| 45| 145555973 |Re 3-8 Ver30043 Jatr 14.28 | 2.856
4l 4 82.055703 | Re 815 Ver30043 Jatr 14| 28
4| 44 7.266245 |Re 15-30 Ver30043 Jatr 13.31 | 2.662
4| 39 1.562852 | Lf 30-9999 Ver30043 Jatr 35.46 | 7.092
Yield of Economically Important Product (Kg ha ) 4| 38| 389560359 [Lf 0-3 Ver30043 Jatr 2556 | 7112
Soil 'IypeT(;’tI?;sl??:fls%nﬁ}cgl{%ll::rz)acteristics 4) % 5103 | Ve 815 Ver30043 Jatr 3.3 | 8.272
Climate: Tmax., Tmin., rainfall and Solar radiation 4| 47 2835 | Ve 0-3 Ver30043 Jatr 31.82 | 6.364
Crop Management Recomendation:/s for High Productivity 4| 48 25753 [ Ve Y] Ver30043 Jatr 1162 | 6.324
Bl (o N 4| | stoats|uf 1530 Ver30043 Sir | 38817102
4| 37| 541.714543 |Lf 38 Ver30043 Jatr 3556 | 7.112
4| 36 190.44127 | Lf 815 Ver30043 Jatr 3553 | 7.106
DECISION MAKING 5| 9| 922810264 [ 18 Cam04005 Jatr 23| 046
Go To XY {Decimal Degrees) = 5| 12| 650.684369 |E 0-3 Cam04005 Jatr 23| 046
ST = S| 11| 634246455 E 815 Cam04005 Jalr 218 04%
5| 10| 120.186781 |E 15-30 Cam04005 Jatr 225| 045

Lorg: I Lat: I

6| 75 4118133 | Lf 0-3 Ver30033 Jatr 30.47 | 6.094
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EXAMPLE OF DATA FOR THE DECISION MAKING

Decision makers System user
Subbasin 4 — s

-

ESTAC

LABORAT!

FITOPATC

Land slope 0-3%
Characteristics of Soil Lf

, Monthly and daily Weather \Ver30043

Technology for high
productivity

Biomass yield 35.56 tha-1

.9 Seed yield 7.112 tha-1
Cost, Inc_omg and Financial C/BR. IRR, NPV, EP
. indicators

www.gobiernofederal.gob.mx
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CONCLUSIONS

The SWAT-based decision support system to assist in selecting suitable agricultural
projects in the tropical southeastern México was developed.

The SWAT model linked to a GIS is a useful tool for efficiently planning and operating
agricultural programs.

Model results must be validated against observed data (Activity in process).
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