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Assignment Five. Survey of techniques for buffering against dry spells, the late arrival of rain, an early end to the rainy season, and from strong tropical rains.
Part 1. 
Interestingly all of the technologies in this week's assignment would be appropriate for my community's challenge and resources that I discovered in Assignment Two—in fact they seem custom-made for the community:

From assignment two:

My concise definition of one of the challenges that we face:

The farmer's fields are on sloping land (with a 2 foot drop for every 10 horizontal feet). Because they burn crop residue the soil is very exposed. When it rains, water runs downhill without soaking into the land and carries soil with it which silts up the village stream. Small gullies are beginning to form on the sloping fields. The depleted soil has become less productive over time.

Potential detailed solutions that we could potentially use to solve this challenge:

· get more organic material into the soil by incorporating crop residues back into the soil prior to planting

· use mulch on the surface of the soil so that it is not so exposed and also for increasing the organic material content of the soil

· put up barriers in the field to retard the movement of water off of the field

The techniques presented in this assignment will provide solutions to the community's challenge, and are appropriate for their resources and capabilities. The other thing is that these techniques work well with some of the other conservation agriculture techniques that I would like to incorporate. 

Also, in Guatemala they have been using both agroforestry techniques and alley cropping techniques for years on the coffee farms in order to protect the coffee trees from high winds but also to be able to grow "shade grown" coffee. Many of the farmers that I work with pick coffee in November, December and January as a method of gaining much-needed income. This works well because that's also the beginning of the dry season and they won't be able to plant again until May. So this down time is perfect for them to go work for three months picking coffee. Because they work in the coffee plantations, they are familiar with the agroforestry and alley cropping techniques. It shouldn't be too much of a leap for them to consider this in and around their fields. 

The only challenge will be the time investment of planting the trees so in a workshop I will consider discussing with them why not plant 25% of their fields each year for four years.

I also would like to try the mixed cropping but I'm concerned it might be a bit complex so I plan in one of my workshops at the demonstration sites to set up a very simple mixed crop demonstration and then each year bit more complexity to it -- including regular rotations.

Also of interest are the early maturing and drought resistant crops. I'm going to meet with my agricultural extension agent and see what early maturing and drought resistant crops he might be working with that would be appropriate for the farmers.

After the workshops I will let the farmers have some time to discuss which technique/techniques are most interesting to them. Then I will hold a more detailed workshop specifically on that technique. I think that offering these ideas in a workshop and in demonstration plots will generate some early adopters of the techniques—and my hopes are that other farmers will quickly follow suit. It might take a few seasons to get a large number of farmers to adopt these—but as they see the positive results I'm sure they will. Here are the techniques that I would like to show them in the demonstration workshop:
· agroforestry/alley cropping
· mixed cropping
· rotational cropping 
· the introduction of early maturing and drought resistant crops
Part 2.

Search: 

I searched the Internet for "Guatemala: agroforestry" 
There are pages and pages of papers and pamphlets on Guatemalan agroforestry -- so I assume that it is an accepted form of agriculture in Guatemala.
Ecologic Development Fund

Ecologic is an organization that I've worked with here in Guatemala. They have been promoting watershed restoration for 20 years and use agroforestry as one of their techniques. They first began doing agroforestry in Honduras and are now doing it in Guatemala

http://www.ecologic.org/actions-issues/solutions/agroforestry/
With EcoLogic's help, farmers are planting a native tree species known locally as "guama" (Inga edulis) on their plots of land. Grown in rows four meters apart, the guama will provide several benefits to the land and to the crops. A leguminous plant, the roots of the guama will not only hold soil in place but also take nitrogen from the atmosphere and return it to the soil for crops to use. Its leaves will shade the soil, keeping it cooler and helping it to retain moisture, and when the leaves fall, they will serve as an organic fertilizer and mulch, returning nutrients to the soil while adding a protective layer to reduce erosion. As an added bonus, the branches of the guama may be trimmed and used for firewood in the home, reducing the pressure on remaining forests.

The combined benefits create an environmentally-friendly agricultural system that restores forest cover and increases crop yields by up to 50 percent. By using the natural fertilizer and mulch provided by guama, farmers can also save time and money.
Spanish results: Agroforesteria Guatemala

Asociación Coordinadora Indígena y  Campesina de Agroforestería Comunitaria 

http://www.acicafoc.org/
Conservación, Adaptación, Seguridad Alimentaria y Mercados Verdes

This pamphlet produced by the Indigenous Association of Community Agroforestry -- a Central American organization -- describe an integrated farm (The Sustainable Agro-Ecological Farm) that will be resilient to a changing climate. One of their techniques is agroforestry which they described as being a practice used by the ancient Maya. This integrated farm looks at food security, economic security, environmental security, and energy security. They promote community tree seedling nurseries and the integration of native forest trees and fruiting trees integrated with different crops.
FAO: Experiencias sobre agroforestería para la producción animal en Guatemala

http://www.fao.org/ag/aga/agap/frg/agrofor1/arias22.htm
This paper discusses the longtime use of trees for forage for livestock. The first studies go back to the late 70s -- so the assumption is that agroforestry and a livestock setting has been being used for an extended period of time. Farmers are able to utilize the trees for shade for animals, fencing polls, fuelwood, timber and fodder; it is even the tree named Engorda Ganado which translates into "fattening cattle". There is extensive use of agroforestry in the livestock industry.

FRUIT-TREE-BASED AGROFORESTRY IN THE WESTERN HIGHLANDS OF GUATEMALA: AN EVALUATION OF TREE-CROP INTERACTIONS AND SOCIOECONOMIC CHARACTERISTICS
http://coaps.fsu.edu/pub/bellow/bellow%202004.pdf
This 235 page doctoral thesis goes into great detail about the social economic impact of mixed cropping and agroforestry in the Guatemalan highlands.
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Abstract of Dissertation Presented to the Graduate School of the University of Florida in Partial Fulfillment of the Requirements for the Degree of Doctor of Philosophy 

FRUIT-TREE-BASED AGROFORESTRY IN THE WESTERN HIGHLANDS OF GUATEMALA: AN EVALUATION OF TREE-CROP INTERACTIONS AND SOCIOECONOMIC CHARACTERISTICS By

John G. Bellow

May, 2004

Worldwide, fruit-tree-based agroforestry systems have been only modestly studied, especially in terms of the quantification of biophysical interactions occurring in mixtures of fruit trees and crops. Agroforestry systems based on apple (Malus spp.), peach (Prunus spp.), and pear (Pyrus spp.) are common in northwest Guatemala as low intensity homegardens. The first portion of the study evaluated the productivity of mixed cropping of fruit trees with annual crops as influenced by biophysical mechanisms. The second portion of the study investigated the potential for adoption of fruit-tree-based agroforestry by resource limited farmers in the region using ethnographic investigation and linear programming simulations. 

The on-station experiment included the following: sole crops and additive intercrops of maize (Zea mays) and fava (Vicia faba major), and clean weeding without crops as understory treatments, and eight-year-old pear trees or artificial shade structures as overstory treatments. Growth and yields of all components were measured during 2002 and 2003. 

Mixed cropping of fruit trees + annuals showed significant yield advantages over maize + fava intercropping, which was superior to sole cropping of the same species. Annual-crop yields were generally unaffected by overstory treatments making fruit yields an additive benefit. Pear + fava mixed cropping improved yields of top-grade pears with no reductions in fruit quality. The results suggest small farm productivity and fruit quality can be increased through careful association of fruit trees with annual crops. Increased capture of growth resources (radiation and precipitation) by the fruit-tree + crop mixture suggests that the resources are not efficiently used by the sole crop stand and the increased resource use was at least partially responsible for the realized gains. On-farm studies indicated that fruit-tree-based agroforestry was potentially more attractive to relatively prosperous families or those with larger land holdings. The inability to meet annual food security needs, poor fruit quality, and lack of market infrastructure were identified as factors that limit adoption. The complementarity of production with the dominant maize crop, home consumption of fruit, and the potential to generate additional cash on limited land holdings were identified as promoting adoption of fruit-tree-based-agroforestry within some groups.
Search:

Guatemala: mixed cropping
FAO HIGH ALTITUDE Mixed (CENTRAL ANDEs) FARMING SYSTEM
http://www.fao.org/docrep/003/Y1860E/y1860e09.htm
This paper is a survey of different mixed cropping systems in Central and South America. They have identified 16 different kinds of mixed cropping systems that are actively used in the region. According to this study, Guatemalan farmers practice a dryland mixed farming system, and a maize -- beans farming system.
Socioeconomic and Agricultural Factors Associated with Mixed Cropping Systems in Small Farms of Southwestern Guatemala. Francisco J. Moralesa, Edin Palmab, Carlos Paizc, Edgardo Carrilloc, Iván Esquivelc, Vianey Guillespiezc & Abelardo Vianad. Journal of Crop Production pages 649 through 659 16 October, 2008.
http://www.tandfonline.com/doi/abs/10.1300/J144v09n01_12?journalCode=wzcp20#preview
SUMMARY

Many small farming communities in Latin America have modified their traditional cropping systems to incorporate non-traditional export crops (NTEC). The shift from subsistence to commercial agriculture is perceived by development agencies as an opportunity to alleviate poverty in rural areas. However, most small-scale farmers are not familiar with the production problems of NTEC, such as Bemisia tabaci and various geminiviruses transmitted by this whitefly species. In the absence of adequate technical assistance, due to drastic budgetary reductions in national agricultural research programs, farmers have relied on agrochemicals to protect their NTEC. This situation has led to considerable pesticide abuse and rejection of contaminated produce in international markets. This study analyzes some of the factors determining the adoption of NTEC and displacement of traditional food crops in southwestern Guatemala, and suggests possible measures to allow small farming communities to benefit from broad-based cropping systems that include both traditional and non-traditional food and cash crops.

Some annual crop production systems in Guatemala. Kass, D. L.

Conference Title: XXVI Reunion Anual del Programma Cooperativo Centroamericana para el Mejoramiento de Cultivos Alimenticios del 24 al 28 de marzo, 1980

Abstract:

The principal production systems of Guatemala: monocultures (maize, potato, wheat, rice, Phaseolus vulgaris and Sesame indicum), sequential cropping (maize/sorghum, P. vulgaris, maize or potato, cassava/tomato, P. vulgaris/sorghum or wheat/Vicia faba) and mixed cropping (maize/P. vulgaris or Cucurbita pepo mixtures) are described.

From looking through these resources and reading the abstracts where the full documents are available, it appears that there are traditional mixed cropping systems used in Guatemala such as maize, beans and squash, and sequential cropping of maize, beans, potatoes, cassava and tomato. But it also appears that there is a trend away from mixed cropping as farmers try to gain extra income by growing export crops. Without proper training and extension support some small farmers are running into insect and disease challenges with the export crops.
It sounds like their traditional mixed and sequential cropping systems offer a good introduction to mixed cropping -- and that with some support and learning about which crops will be the most efficient and synergistic grown together they could improve crop yields. 
Search:

Guatemala: drought resistant crops up this
I didn't find much of anything on drought resistant crops. I will try researching this again at a future date in Spanish.
Guatemala: early maturing crops

I didn't find anything about Guatemala and early maturing crops. I will try researching this again at a future date in Spanish.
Summary

In summary, it appears that agroforestry has a long-standing tradition in Guatemala stretching back to the days of the Maya. It also appears that agroforestry is a popular cropping system currently in Guatemala -- and in the agroforestry system, farmers also incorporate mixed cropping.
In a similar fashion, it appears that mixed cropping stretches back to the days of the ancient Maya and is still popularly practiced among smallholder farmers today. However, farmers may not be aware of ways that they can use mixed cropping as a method of improving soil, buffering against drought and developing better harvests. However, since they are already familiar with mixed cropping systems it shouldn't be too difficult to introduce different ways of mixing crops and different crops that can be added to the mix. 

This continues to affirm my feeling that demonstration plots at the village level are a good idea so that farmers can see different low-cost/no-cost agroforestry and mixed cropping techniques. Since they're already familiar with both agroforestry and mixed cropping we can make very simple adaptations to what they're already doing as part of the demonstration.
I will need to do further research on drought resistant and early maturing crops -- but for now, agroforestry and mixed cropping gives me plenty to work on.
