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Assignment Three. Agricultural Systems: Investigating Conservation Agriculture and Low Input Agriculture
Discussion. (This is not a requirement of the assignment—you don't need to do this)

I guess I also have a chip on my shoulder about conservation agriculture because of the culture of agriculture in Guatemala—I simply didn't think that conservation agriculture was applicable. So I was delighted to find a successful resource list below.

In April, I visited an indigenous Q'eqchi' community in north central Guatemala, Chelemhá. It is in a very remote part of Guatemala—approximately in 8 hour drive from Guatemala City. half of which is on poorly maintained dirt roads that lead high up into the mountains to this village which sits at approximately 2500 m. The villagers are isolated: very few visitors come to this part of Guatemala, there is no electricity, there are no cell phones—and according to one young man—there is no cash: everything is bartered. It's a stunningly beautiful location—the villages in the very small mountain surrounded by very tall steep mountains. They farm on cleared portions of these steep mountain sides.

It was the planting season for maize. Sitting on the side of the mountain looking across the valley to another steep mountainside, I could see two dozen men working in a cornfield. I asked the young man who was showing me around the area "who hasn't taken a farm here that they could afford to hire so many workers?" He explained that all of the farmers worked in cooperation during the planting season. One day they would plant one farmers fields, the next day they would all work together to plant another farmer's field and so on. At the end of the days planting the recipient farmer would invite them all to his house for a celebratory meal. So these farmers a pretty well for a couple of weeks and got all of their fields planted—with no exchange of money. It must have been expensive for the farmers to feed their coworkers a meal—but perhaps it was a celebration of a future corn harvest.
As we walked around the mountain looking at the different cornfields farmers were at different stages of preparation and planting. The first stage of preparation is to burn the previous year's cornstalks—that were still standing. The farmers told me that burning the cornstalks saved them work and that they—also provided valuable fertilizer. They would then walk the field with a 2 m long pole. They would take one step (a little less than 1 m) thrust the pole into the ground, drop five seeds of maize into the hole and three seeds of beans into the hole, cover the hole with soil, take another step plant more seeds and so on throughout the entire field. They would then wait for the rainy season. The goal was to plant the seeds as close to the first rain is possible. 

I looked at the soil on this very steep hillside and it didn't look very healthy. It was compacted and rather than being brown was slightly yellow in color. I couldn't help but wonder about the erosion of topsoil when the rains to come—they are soil on a steep hillside and heavy rainfall.
I asked my companion if the farmers ever considered leaving the cornstalks on the surface of the soil to improve the quality of the soil and protect it from erosion. He said that a few years earlier a man from the Ministry of Agriculture had come to the village and offered a workshop on just that. He explained to them that by cutting the cornstalks down with their machetes that this mulch would protect the soil from erosion, slow down the movement of water so that more was available for percolation into the soil, and over time restore the soil by adding organic material.

After the man left no one took any notice of his advice—except for my companion. The farmers felt that cutting the cornstalks down would be additional work, they would lose the fertilizer from the ash, and that the cornstalks might provide a safe environment for weeds. My companion said that he had been practicing this new technique for three years now. He said that there was a little extra work in weeding but he estimated that it was only a total of two or three days during the six-month growing season. And he said now his soil is brown and friable her as his next-door neighbor soil is yellow and hard.

The story is typical of indigenous farmers throughout Guatemala. Because I've seen this many times I felt that conservation agriculture would not be culturally acceptable to them.
Part 1. Please note: I thoroughly enjoyed this assignment and put additional time into it which you are not required to do. Your assignment can be much shorter than this.
I searched the Internet initially for "conservation agriculture in Guatemala" but wasn't able to find anything so I shifted my search to "conservation agriculture in Central America." 
These two articles are from LEISA Magazine
The Quesungual system in Honduras. An alternative to slash-and-burn
http://lib.icimod.org/record/10841/files/1840.pdf
Quesungual (the name of the village where extension agents first tried this in Honduras) is conservation agriculture with an agroforestry component that allows smallholder farmers to cultivate their land on steep slopes continuously while regenerating it.. Very good article I would recommend reading it. It's characterized by three layers of vegetation: mulch, crops, and dispersed shrubs and trees. It increases moisture retention—15% more water in the soil and the driest month than the slash and burn system (8% humidity in a traditional field and 23% humidity and a Quesungual field). This can be explained by an increase in water infiltration and an increase in soil organic matter. 
Organic matter increased from 2.4% in the slash and burn system to 4.5% in the Quesungual system. The loss of nutrients through erosion is 10 times lower in the Quesungual system ($34/ha versus $396/ha in the slash and burn system). The system was also more resistant to climate phenomenon—Quesungual farmers didn't experience a total loss in maize production during the dry period  El Niño in 1997, and also survived hurricane Mitch the next year—Quesungual farmers produced more or less the same quantity as the year before were slash and burn farmers lost their crops in hurricane Mitch. Farmers are reporting a 60% increase in maize production. The system also meets household subsistence needs for fruit, timber, firewood, and also generates a surplus which can be sold for increased cash income.

The study did point out however, that the biggest obstacle to adoption of conservation agriculture is a lack of training and interests on the part of extension agents and professionals in conservation agriculture and to clean to a single crop focus. This could explain why I have found so little information about conservation agriculture in Central America.
Conservation agriculture and rural development: experiences in El Salvador
www.metafro.be/leisa/2002/183-11-12.pdf/download
This is another very good article. In a scientific study the three major community challenges in the Guaymango region of El Salvador were high poverty levels, food insecurity and recurrent health problems. The study concluded that low productivity of the agricultural system was one of the Main causes of these challenges and that low quality of the soils caused by serious degradation was the main reason for the low productivity of the agricultural systems. The scientists recommended to the community members to stop burning crop residues, uniformly distribute them over the field, zero tillage, the use of living and dead barriers, and contour planting.

Through this program the farmers increase their net income more than 2.5 times. Yields have doubles and in good years tripled and the labor required for sewing has been reduced by 75%—according to farmers because the soil has become softer and easier to work with. In the slash and burn system the soil was very hard and it took a day and 10 people to so hector compared to 5 to 6 people needed now and a half a day. According to the farmers the mulch conserves soil moisture which allows them to harvest and dry years, prevents seeds from being washed away by rain after sewing, has increased the number of earthworms, and facilitates rainwater infiltration. The decomposing mulch layer gives the soil darker color which is usually an indicator of better soil fertility. "Telling the soil at this stage would mean destroying the existing fertility and soil life" said one of the farmers. Pests and disease incidence has been reduced, and the mulch layer prevents birds from feeding on recently sown seeds—and has transformed them into a form of biological pest control as they feed on caterpillars and larvae found in the crop residues.
I was surprised that I found so little on conservation agriculture not only in Guatemala but in Central America so I tried a new search in Spanish.

New Search: Agricultura Conservacionista Guatemala led me this:

FAO Agricultura de conservación - Estudio de casos en América Latina y África

http://www.fao.org/tempref/agl/AGLW/ESPIM/CD-ROM/documents/6E_s.pdf
FAO Conservation agriculture - Case studies in Latin America and Africa

http://www.fao.org/3/y1730e/y1730e00.htm
Part 2
My two favorite resources were the two companion books on conservation agriculture in Zambia—The Handbook for Hoe Farmers in the Handbook for Ox Farmers. 
https://www.scribd.com/document/254085014/Conservation-Agriculture-Cf-Handbook-for-Hoe-Farmers-Zambia
I liked the relative simplicity of the approach and the attention to detail in showing how to do it.

I also like the two articles about Honduras and El Salvador from the LEISA Magazine that I found.

Although I thoroughly enjoyed the Low Input resources—it seems like an awful lot of different things that need to be managed to be successful in comparison to the simpler approach of conservation agriculture. Based upon the experiences that I've had with farmers in Guatemala—this might be a challenging approach without a regular presence of an extension agent. Because of this I would be tempted to use the conservation agriculture system over the low input system.
The consequence, is that I think that conservation agriculture has some excellent ideas for local smallholder farmers in Guatemala:

· maintaining crop residues on the field

· the planting basins shown in the Zambian books (even for maize!)
· careful spacing of crops for maximum production

· crop rotations each year is an excellent idea for Guatemala
· the Quesungual system of including fruit trees and nitrogen fixing trees in the fields to help preserve soil moisture and hold up the steep hillsides.

I feel that the community members in my four project villages have the resources to support these activities and the capacity to implement them.

Based upon my experience in Chelemhá in April, I think that it might be difficult to convince smallholder farmers in Guatemala to adopt these conservation agriculture concepts without a convincing demonstration  The agricultural component of my project which is centered around four villages, includes setting up demonstration pilot plots in each of the four villages. I think that if we demonstrate these conservation agriculture concepts so that people can see them work over the course of one or two years—then they might be willing to try it. The fact that it causes a reduction in labor over the slash and burn system, And buffers crops against both drought situations and extreme weather events like hurricanes is perfect for Guatemala. We have begun having increased dry periods in the middle of the growing season and growing seasons which are stopping several weeks early preventing the full ripening of the maize (in the Quesungual system and the increase in soil humidity from 8% to 23% is the equivalent of 20 mm of rainfall which means that crops can be sustained for an additional 20 days— very helpful if the rainy season ends early). Plus it seems that every 2 to 3 years we have begun having major hurricanes which destroyed crops.
