
i 
 

University of Puerto Rico – Mayagüez Campus 
College of Agricultural Sciences 

Crops and Environmental Sciences Department 
8 June 2011 

 
An Assessment of Agricultural Activities in the Eastern Portion of the Lajas 

Valley Agricultural Reserve, within Lajas and Guánica Municipalities 
 
Authors: 
David Sotomayor-Ramírez, Ph.D. 
Professor 
Department of Crops and Agroenvironmental Sciences 
College of Agricultural Sciences 
University of Puerto Rico 
david.sotomayor@upr.edu 
 
Luis R. Pérez-Alegría, Ph.D., P.E. 
Professor 
Agricultural and Biosystems Engineering Department 
College of Agricultural Sciences 
University of Puerto Rico 
luisr.perez1@upr.edu 
 
 
This work does not explicitly represent the position of the University of Puerto Rico, 
College of Agricultural Sciences, but rather that of the main authors.  It can be used and 
reproduced in whole or in part by citing as:  
 
Sotomayor-Ramírez, D. and L. Pérez-Alegría. 2011.  An assessment of agricultural activities in 

the eastern portion of the Lajas Valley Agricultural Reserve, within Lajas and Guánica 
municipalities.  University of Puerto Rico, Mayagüez, Agricultural Experiment Station, 
Unpublished Manuscript.  16 pp, with appendices.  

 
 
 
Acknowledgements: 
We acknowledge the support of the University of Puerto Rico, Mayagüez Campus, Agricultural Experiment Station, 
and the collaboration of various state agencies: PR Land Authority (Luis Conty, Miguel García), PR Department of 
Agriculture (Shyara Alvelo).  Dr. A. Vivoni and Prof. L. Mejía have collaborated in discussions, outreach with 
farmers, and strategic planning.  Undergraduate students, Pedro Rivera Serrano and María Rosario were of prime 
importance for the completion of the project and benefitted from the educational-academic experience gained.  Mr. 
Cruz Crisanto-Toro has provided with interesting anecdotal as well as historical evidence of the Lajas Valley. 



ii 
 

Table of Contents 
1.  Summary .................................................................................................................................. 1 
2.  Historical background.............................................................................................................. 3 
3.  Summary of meetings and information exchange with farmers. ............................................. 6 
4.  Update of Lajas Valley Agricultural Reserve; GIS of the area ............................................... 7 
5.  Land use and cropping patterns ............................................................................................... 8 
6.  Economic value of the area ................................................................................................... 12 
7.  Conclusions ........................................................................................................................... 14 
8.  References: ............................................................................................................................ 15 
9.  Appendices ............................................................................................................................ 16 

Figure A1.  GIS-based delineation of the farms in the Lajas Valley watershed and Rio Loco watershed lower 
basin.  The land area was divided into seven major land-area designations identified as LV-1A, LV-1B, LV-2, 
LV-3, RL-1, RL-2, and other (defined in the text). ................................................................................................. 17 
 
Figure A2.  Individual delineation of farms in the Lajas Valley watershed and Rio Loco watershed lower basin. 18 
 
Figure A3.  Individual delineation of farms in the Rio Loco watershed lower basin. The numbers in each farm 
correspond to a GIS generated ID numbers detailed in Table A1. .......................................................................... 19 
 
Figure A4. Individual delineation of farms in El Anegado area of the Lajas Valley watershed. The numbers in 
each farm correspond to a GIS generated ID numbers detailed in Table A1. ......................................................... 20 
 
Figure A5. Soil series designation within farms in the Rio Loco watershed lower basin. ...................................... 21 
 
Figure A6. Soil series designation within farms in El Anegado area of the Lajas Valley watershed. .................... 22 
 
Figure A7.  Soils hydrologic grouping within farms in the Rio Loco watershed lower basin. ............................... 23 
 
Figure A8.  Spatial variation in normal (N), saline (S), sodic (A), and saline-sodic (SA) soils within the Lajas 
Valley watershed in 1958.  Each pixel represents an area of 16 acres, based on Bonnet and Brennes, (1958). ..... 24 
 
Table A1. Description of farms, operators, and location according to Figured A3 and A4.  In this report the names 
of private owners and operators have been omitted. ............................................................................................... 25 

 
 
  



1 
 

1. Summary 

The Center for Watershed Protection (CWP) is directing efforts to restore the former Guánica 
Lagoon based on the Guánica Bay Watershed Management Plan (CWP, 2008). The hypothesis 
set forth by CWP is that flooding the area of what was once the Guánica Lagoon will reduce 
sediment and nutrient inputs to Guánica Bay and will improve coastal bay water-quality 
conditions and the conditions of the adjacent coral reefs.  Further claim, is that such restoration 
will not affect agricultural activities in the Lajas Valley Agricultural Reserve in farms within 
Lajas and Guánica municipalities.  Other aspects that have synergistically intermixed with CWP 
restoration efforts are: (i) plans by Puerto Rico Land Authority to create a wetland mitigation 
bank, (ii) plans by Guánica municipality to create a tourist-recreation site, and (iii) plans by 
Federal and local Agencies to create a natural reserve for wildlife preservation. In this aspect, the 
coastal bay water-quality preservation issue appears to have become a minor and secondary 
component in all efforts to flood a potentially agriculturally productive area.  

 
In this report, a brief historical review of the economic, cultural and social importance of 

agricultural activities within the Lajas Valley has been performed. The University of Puerto 
Rico, Agricultural Experiment Station (UPRM-AES) through its scientists, Sotomayor-Ramírez 
and Pérez-Alegría, has carried out a detailed farmer and agricultural activity assessment.  All 
information gathered and communications that have been carried out have been documented in 
meeting minutes. Based on published information (of which most has been peer-reviewed), the 
scientists have disseminated a clear and objective message regarding the potential positive and 
negative aspects of lagoon restoration, and its relation to Guánica Bay water quality.  

 
A detailed spatial assessment of farms, farming activities, and land use was performed. The 

area assessed encompasses an area of 18,679 acres, subdivided in seven major land-area 
designations identified as LV-1A, LV-1B, LV-2, LV-3, RL-1, RL-2, and other (defined in the 
text) based on subbasin boundaries. This has been performed via 2007 digital orthoquad 
photographs, personal interviews, field visits, ground truthing and best professional judgment of 
the researchers. The areas that could be potentially be contributing nutrient and sediments 
through the former Guánica lagoon are those in LV-1A, LV-1B, LV-3. Parts of these areas 
(including parts of RL-1 during extreme precipitation events) could potentially be impacted by 
flooding and/or restoration of the former Guánica Lagoon.  Flooding of the area will directly 
impact near 1,200 acres, and will potentially impact 13,573 acres of current agricultural land in 
the Lajas Valley Agricultural Reserve, primarily in El Anegado region.   

 
In the area assessed (18,679 acres), about 1,684 acres (9% of the area) is under horticultural 

crop production.  Extensive pasture production for haylage or grazing occupies about 7,739 acres 
(41.6% of the area); shrubland occupies about 8,481 acres (about 46% of the area), and urban 
land occupies 4% of the area.  The potential for agricultural intensification lies in converting the 
8,481 acres under shrubland and part of the land used for extensive pasture production to 
horticultural and agronomic crops that can be grown in a sustainable manner. The spatial 
variation in which the above mentioned land uses are distributed, varies among the designated 
areas in the Lajas Valley watershed and lower basin of Guánica. The potential crop nutrient 
consumption in 18,679 acres is estimated at 788 tons of fertilizer (primarily limited to RL-1 and 
RL-2). This amount represents an area-wide estimate of 84 lb fertilizer/acre, which is well below 
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the Puerto Rico island-wide estimate of 258 lb fertilizer/acre and seven times lower than world 
average.   

 
About 50% of the land area (2,511 acres) in contact or within the former Guánica Lagoon 

(LV-1A) is probably not being actively utilized for intensive agricultural activity. The remaining 
45% of the land area in contact with the former Guánica Lagoon is under some form of 
agricultural activity, primarily extensive agriculture, in which external inputs of pesticides, 
fertilizers, or irrigation are not utilized. An area corresponding to 5% of LV-1A is used for rice 
production. The majority of the land area in El Anegado (LV-3) is under private ownership, and 
crops grown are pasture used for grazing or haylage (78%) followed by shrubland (19%). The 
most intensive agricultural activities in the area assessed are those in farms east of the lagoon and 
those that drain into lower portion of the Rio Loco or drain elsewhere into Guánica Bay (RL-1 
and RL-2). Although these farms (those in RL-1 and RL-2) may not necessarily be directly 
affected by lagoon flooding, the economic and social activities are inter-mixed, thus an 
assessment of agricultural activities in this area cannot be disregarded. The majority of the land 
area in RL-1 and RL-2 is either horticultural crops or shrubland. The area designated as LV-1B 
is the most heterogeneous and complex land area in terms of usage. About 200 acres are used 
intensively for agricultural production, while 1,851 acres are used for pasture production for 
haylage, grazing or the combination of the two.  About 40% of the land area is under shrubland 
or shrubland in which small animals graze.   

 
Contrary to public claims, the economic value of agricultural activities in public lands in 

Guánica are important and significant, resulting in an on-farm income of $4.3 million, and when 
the off-farm income is included of $12.9 million. At least 800 acres of public land in the Guánica 
area could be more productive in agricultural and economic terms.  The information gathered in 
this report can be used to assess the impact of lagoon restoration on the present-day and future 
agricultural activities of the area, specifically areas designated as LV-1A, LV-1B, LV-3, and 
parts of RL-1 during extreme precipitation events. The above mentioned information has not 
been published elsewhere and is not available in its entirety anywhere except in this report. 

 
The climate, the geomorphology, and the availability of irrigation water favor the development 
of an intensive and mechanized agriculture in the area, and suggest that the lands of the Valley 
should be conserved exclusively for agricultural activities.  Puerto Rico has one of the highest 
rates of agricultural land losses estimated at 11,500 ha/yr.  This aspect, combined with the high 
land-use carrying capacity make the country extremely vulnerable from a food-security issue. 
We believe that an agricultural-centered formal planning process should be implemented with 
due respect to the concept of private property but with strict land-use limitations, including the 
implementation of agricultural best management practices, to reduce the environmental impact. 
That plan should be practical realistic and guarantee sustained agricultural, economic, and 
environmental development. 


