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AJ Foster
Sweet Sorghum Production in the Caribbean
By AJ Foster
 Sweet sorghum is often considers the most drought resistant agricultural crop as it has the capability to remain dormant during the driest period (Woods, 2000).  It offers great potential as a crop with multiple usages and could significantly reduce the region dependence on imported corn.  For example, Jamaica imports roughly over 200,000 metric ton of corn and corn meal annually at a cost of over three billion dollars. Table 1 shows a comparison of sorghum and sugarcane production. The lower crop duration, water requirement and cost of production make a strong case for explore the potential of   developing a sweet sorghum research program within the Caribbean region.  Table 1. Comparison of selected production parameters for sorghum and sugarcane  

The Approach 
· Breeding program to develop or identify cultivars that are adapted to growing condition in the region
· Similar purity of sugar to sugarcane
· Disease resistant
	Parameter
	Sweet Sorghum
	Sugarcane

	Crop duration 
	4 months
	12 months

	Water Requirement (m2)
	4000
	36000

	Grain yield (t ha-1)
	2
	-

	Ethanol from grain (l ha-1)
	760
	-

	Green Stalk cane yield (t ha-1)
	35
	75

	Total Ethanol (l ha-1)
	3160
	8925

	Cost of Cultivation (US $ ha-1)
	220
	995

	Cost of Cultivation with irrigation water cost (US $ ha-1)
	238
	995


· Ratooning potential (produce more than one crop from one planting)
· High yielding (Sugar, grain and biomass)
· Appropriate Cultural Practices
· Nutrient management 
· Pest and Disease Management 
· Pre-and Post- Harvesting Practices 
· Storage
· Juice harvest management technique
· Grain harvest and processing 
Benefits of Sweet Sorghum 
· Reduce cost of cultivation, much lower than sugarcane
· Greater land output per unit area
· [image: http://www.ghananewsagency.org/assets/images/Sweet-Sorghum-Field.jpg]Seed propagated

Alex Cumbie, 2012
A TOOL FOR MANAGING STOCKING RATE AND SOIL RESOURCES IN NO-TILL WHEAT SYSTEMS

How are we affecting your soil?
Producers under no-till cropland systems in the Southern Plains region of the United States often use dual-purpose or graze-out management strategies in winter wheat (Triticum aestivum L.) production.  Many calves are brought to the Southern Plains region from the Southeast, Midwest, and West to graze on winter wheat pastures before they are finished in feedlots of the Southern Plains (Hossain et al., 2004).  Dual-purpose winter wheat management is agriculturally and economically significant in western Oklahoma, the Texas Panhandle, southeastern Colorado, southwestern Kansas, and eastern New Mexico (Hossain et al., 2004).  In Oklahoma, nearly six to seven million acres of winter wheat are planted annually and 50 to 80% of those acres are grazed by two million stocker calves each year, contributing to nearly $1 billion in economic value (USDA, 2007).  However, compaction due to grazing in no-till soils is of big concern to many producers via the absence of tillage and its ability to break up soil compaction.  Therefore, the importance of stocking rate and its effect on forage production and soil degradation is undeniable.  


[image: http://oklahomafarmreport.com/wire/cattlenews/media/00006_group_of_cows.jpg]

This model would allow no-till producers to more tightly manage their herds and alleviate soil compaction throughout the season.  This would make recomendations for grazing soils on certain soil types and the likelihood of compaction given certain parameters (stocking density, soil texture, soil moisture, bulk density, percent crop cover, and predicted weather forecast). For example, if your herd is on a sandy loam soil that has a low percentage of vegetation and you are expecting 3 inches of rain each day for the next week, you would put these parameters into the model that would rate the susceptibility to compaction of that particular soil, in this case, the susceptibility would be high, at that particular time.  Having easy access to this information in-season would allow producers to better conserve their soil resources with changing environmental conditions.  In areas like Oklahoma, where weather is very unpredictable, this model provides an avenue for more careful management of cattle, soil resources, and soil erosion. 


Andres Patrignani
Developing a Wheat Yield Gap Atlas for Oklahoma
Developing a winter wheat yield gap atlas for the state of Oklahoma is essential to identify regions that need differential investments in research and extension in order to increase state productivity, which is tightly linked to the socio-economic development of the state due to winter wheat is the predominant crop in Oklahoma.
 Annually, more than 5 million acres of wheat are planted for grain-only and double purpose. Other crops such as soybeans and corn are far below this acreage, constituting the state of Oklahoma in probably the only state in US with such a contrast, and dependence on wheat yields for its development. Nevertheless, state average wheat yields have remained constant in last 30 years.  Even though scientists are aware of the major limiting factors for wheat production, little is known about their magnitude at state and county level, as well as the gap between current and maximum attainable yields.
Preliminary data indicates that even when wheat varieties have increased yield potential along time, average yield did not increase. Therefore, in order to identify the limitations, and quantify the contribution of each limitation to crop productivity,  the research team proposes developing a state atlas that illustrate the yield gap for each of the 77 counties in Oklahoma.
Developing a yield gap atlas will contribute to:
· Better administrate research and extension funding.
· Detect the most significant factors that are limiting wheat production in Oklahoma.
· Extremely useful to plan Breeding and Management strategies in the middle and long term.
Some Numbers
· Current yield production at state level could be incremented in about 50%.
· Only by closing the yield gap in 10%, an amount equivalent to US$ 23,000,000 can be generated for the state of Oklahoma.

Bayar M S Amedy
Evaluation of Mehlich-3 as a multi-element extractant for micronutrients (B, Cu, Fe, Mn, Mo and Zn) and Sulfur
Abstract
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]       Mehlich-3 has promoted as a universal and multi-element extractants due to their ability for extracting several elements simultaneously. The aim of this was to assess Mehlich-3 extractant for simultaneous determination of plant available zinc (Zn), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), boron (B), and sulfate (SO4-S) in soils having different physical and chemical properties (organic matter content and pH). In this study, 109 soil samples from different sites were collected and analyzed for plant available micronutrients and Sulfate (SO4-S). Commonly accepted extractants DTPA-sorbitol for micronutrients (B, Cu, Fe, Mn, Mo and Zn); 0.008 M Ca (H2PO4)2.H2O for SO4-S were used for the evaluation. The analysis for B, Cu, Fe, Mn, Mo, Zn and SO4-S were carried out by (using) inductively coupled plasma-atomic emission spectroscopy (ICP-AES). A simple and stepwise multiple regression analysis were employed to investigate the relationship between Mehlich-3 extractable micronutrients and SO4-S and that extracted by respective extractants (soil tests). Extractable Cu (n=77) was close to 1:1 relation between Mehlich-3 and DTPA-sorbitol methods, while Mehlich-3 extractable B, Fe, Mn and Zn were higher than that extracted by DTPA-sorbitol. Mehlich-3 results (n=77) showed a strong correlation with DTPA-sorbitol extractable Cu (R2=0.95), B (R2=.86) and Zn (R2=0.98), and moderately correlation with DTPA-sorbitol extractable Fe (R2=0.59) and Mn (R2=0.54). Mehlich-3 were extracted more SO4-S than DTPA-sorbitol. Mehlich-3 extractable SO4-S (n=109) was correlated moderately (R2=0.33) with SO4-S extracted with DTPA-sorbitol. Mehlich-3 can be recommended as a universal extractant to include B, Fe, Mn, Mo, Zn, and SO4-S.

Chris Thomas
A Proposal for Improving Agricultural Productivity of Subsistence Farmers in Africa:
Establishing Farmer Led Peer-to-Peer Agricultural Education Systems

Improving agricultural productivity has been a priority for African governments since the end of colonialism in the 1950’s and 1960’s.  The initial government focus for increasing agricultural production was on large-scale, state-directed, agricultural development projects that were supposed to quickly incorporate western technologies to rapidly modernize agriculture.  These resulted in huge expenditures of government resources, ignored the knowledge of traditional farmers whose methods of farming were thought to be “backward”, and failed to increase agricultural production in Africa (Ayittey 2005) .   As a result, the gains in agricultural production experienced by most of the developing world from the Green Revolution have failed to materialize.  In addition, per capita production per farmer throughout Africa has actually decresed since the advent of the Green Revolution  (Ayittey 2005).  
Africa is a vast, diverse continent, and there are therefore many reasons to explain why the positive gains from Green Revolution technologies failed to result in gains for subsistence farmers in Africa.  The solutions to these problems will also likewise be diverse, and dependent on local conditions.  Therefore, there must be a movement away from “one size fits all”  large scale top-down government “solutions” towards a focus on farmer-centered approaches more likely to achieve progress.  
The purpose of this document is to propose a farmer -centered research and extension model based on “Hub” and Module” extension model for Conservation Agriculture in Mexico implemented by Bram Govaerts at CIMMYT combined with a peer-to-peer extension education model such as that created by J.J. Machobane in Lesotho.  This new extension paradigm would identify “master” farmers already farming productively using traditional subsistence agriculture, realign research at National Agricultural Research Services (NARS) towards research to improve subsistence farming methods in order to help farmers make the transition to commercial agriculture, and work with master farmers to develop extension methodologies to help peer-to-peer farmer educators and agricultural extension professionals train subsistence farmers.  Establishment of “lines of effort” to set development priorities and track progress will also allow evaluation of program performance and identification of shortcomings.  Key elements of this new approach include:

· Establishment of strategic research hubs at the national level where research into methods to incorporate Green Revolution and other modern technologies such as  use high yielding varieties,  two-wheeled tractor mechanization and more efficient use of inorganic fertilizer into traditional farming systems is conducted.
· Establishment of master farmer peer-to-peer training programs at the strategic research  hubs.
· Establishment of extension modules at the farm households of master farmer peer-to-peer educators for them to use to educate farmers in their communities.  
· Establisment of  multi-tiered communication systems between International Agricultural Research Centers (such as CIMMYT, ICRAF, WARDA) NARS researchers, master farmer trainers,  agricultural industries, and farmers to refine and improve agronomic technologies employed.
· Establisment of regional and national level agricultural production lines of effort to identify development priorities in each aspect of agricutural production including agronomic practices, postharvest storage, transportation to market, and marketing to ensure that agricultural production gains will be sustainable and will contribute to the transition from subsistence based farming to commercial farming over the long-term.  
·  Consultation with farmer and master farmer stakeholders in the establishment of the development priorities and development of the agricultural production lines of effort designed to  achieve them.
Jacob Bushong

Integrated Cereal Grain Management System for Arid Environments
	

With a world population near 7 billion people and it estimated to reach 8 billion people by the year 2013, the need for an abundant food supply is a major concern. Cereal grains are a staple for feeding the world. According to the Food and Agriculture Organization nearly 2.5 billion metric tonnes of cereal grains were produced in the world in 2009. To meet the growing demand for grain, cultivated agriculture has spread into areas that historically have not been in production due to the areas being in a drier, arid environment. The objective of this project will be to create an integrated management system that aids agriculture producers in arid environments in producing higher grain yields while remaining sustainable and not depleting the surrounding natural resources. The management system will incorporate best management practices for all facets (variety selection, cultivation management, nutrient management, pest management, water management, etc.) of cereal grain production in arid environments. Grain varieties that are drought tolerant and have increased water use efficiencies will be developed and selected. Soil cultivation practices that reduce water loss and unneeded passes with mechanical equipment will be implemented. Because of reduced water in the system, different fertilizer practices and sources will be sought to maintain yield and quality of grain.  These arid environments may have never had cultivated agriculture before, so it will be important to be aware of the potential disease pressures that can occur and how to manage them properly. Methods of irrigation and practices that increase the water use efficiency will be the most important aspect of this management system. Not only will clean water need to be used for irrigation, but it will also need to be used in a way where very little is wasted, because most of these arid areas not only have limited clean water for grain production, but they have limited clean water for human consumption.



Jared Crain 
Research Proposal
Soil 5813
	With the increasing human population, there is increasing demand on the global supply of freshwater.  An adequate freshwater supply is an essential element for urban and rural areas as clean freshwater reduces the risk of disease and sickness.  In addition to human consumption, irrigation water must be free of contaminants especially dissolved salts as water with high salt content leads to saline soils.  Current technology can accomplish this goal (at least for human consumption); however, the cost to treat water is high as well as a low quantity of water that can be treated.  This research will focus on developing novel methods to desalinize and purify water for human and agriculture consumption.  We will focus extensively on developing passive methods that both reduces the cost of water treatment and increases the amount of water that can be purified.  Some of the proposed research includes developing selectively permeable membranes that will only allow water to pass through and using plants or other biological organisms to filter the water.  Along with developing methods to ensure a clean water supply, we will also focus on developing sustainable practices that do not lead to harmful by-products or require the use of chemicals that are dangerous to humans and the environment.  The ultimate conclusion of this research will be to develop methods to purify water for human consumption that can be used in areas throughout the world.  This research will have a direct impact on people living in urban and rural environments around the globe.  In addition to clean drinking water, this research will result in methods to purify large amounts of water that can be used in agriculture leading to more sustainable farming practices throughout the world. [image: http://www.earthyreport.com/site/wp-content/uploads/2011/12/desalinization-352x250.jpg]
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Josh Pittman
Supplemental Wildlife Feeding Systems for Profit.
The number of acres under recreational lease in Oklahoma varies greatly from year to year as does the cost ($2/ac-$15/ac). Contributing certain inputs into the system could assist in achieving premium per acre prices for leasing land through enhancement. Several enhancement techniques can be accomplished through scheduling of livestock and crop rotations to compliment the use of an area by wildlife and clientele. It has been demonstrated through research using GPS collared animals that whitetail deer management is marginally effective on low-fence large (6000+ acres) properties when high quality food sources are locally available outside these properties. The questions which become necessary to ask for appropriately characterizing potential investments in enhancement is two-fold:
1. What Constitutes high quality forage.
2. What size food source area is needed relative to surrounding unimproved area.
Observations necessary to answer these questions would need to be generated from deliberate variation in forage type and area. The land resource employed would need to be at least several thousand contiguous acres and have generally documented animal densities across the total study area. An ideal site would be that such as the Noble Foundation Oswalt Road Ranch. Motion activated cameras set to collect animal movement would be implemented for baseline inventory at the beginning of the study as well as utilization over the life of the study. The data would be collected year round to assist in developing a better understanding of food source utilization during post winter recovery, spring fawning, summer slump, fall flush, pre-mating, mating, post mating/winter. A better understanding of utilization during these periods of time could assist in improving strategies for location and composition of food sources to optimize effectiveness. Additional data to be collected for a thorough examination of the system would be movement in relation to livestock as well as recreational intrusion. Analyzing the influence of these two factors would assist in evaluating the effectiveness of supplemental food sources in maintaining the presence of animals in an area under a variety of utilization levels.
Ultimately the effectiveness of supplemental food sources could be evaluated and a cost per unit of enhancement could be “qualified”. In doing so the investment versus return analysis would assist landowners in making a decision as to the potential increase in value this practice might add and in turn create an additional revenue stream or optimize a current revenue stream.  An example of this could be a landowner who currently leases 320ac for a cost of $3 per acre or $960. With the enhancement at a cost of $20 per acre applied to 10% of the land area equaling $640. The increase in lease fee of $7 ($10 ttl) per ac as a premium product as compared to average market values would result in a gross income of $3200 and net of $2560. This would be an increase of 266% in profit generated.



Katlynn Weathers
Heat Stress & Water Availability In Wheat
	(Rationale) As the mean annual temperature continues to increase worldwide, and water is less available it is important to look at heat stress and water availability in crop production. The lack of water and heat stress can be detrimental to any crop. When this happens the plants go into stress and mature at a faster rate and therefore grain yield is lost. (Objectives) This study will be conducted to breed different wheat lines and their ability to produce grain under heat stress and water availability. The effect of row spacing, plant population, water availability, and temperature will all studied to see the effects of how it affects grain yield when temperatures increase during their growing seasons and ultimately affect the grain yield. (Methods) Each variety will have treatments that test how row spacing, plant population, and water availability will affect the plant and grain yield as temperatures increase throughout the growing season. Water will not be available to all plants but only a few treatments. These studies will be conducted in the field, and in green house testing. (Results) The major findings of this study should revile a wheat variety that can produce adequate grain yield in areas of severe drought and water stress. (Conclusions) As the mean temperatures increase during growing seasons the need to research for a wheat variety that will grow well under heat and water stress has increased. With the projection of the world population doubling over the next half century it is critical that we research cereal varieties that can grow and produce under extreme environments so that we can continue to feed the growing world.  



Kevin Meeks
Overcoming the Global Issue of Salinity
[image: ]Currently, it is estimated that approximately 40-50% of the global irrigated farm land is affected by salinity.  Over the next 50 years, the amount of land affected by salinity is suspected to increase.  With the increase of the global population in the next 50 years and the amount of land in production decreasing yearly, solving this salinity issue will be a challenge for the ever steady population increase.  
There is research being conducted in several areas of the country looking for plant species and varieties that naturally have high levels of tolerance to salinity.  The picture to the left was taken in Pecos, Texas.  Once a thriving farming area, the Trans-Pecos region was home to approximately 800,000 total acres of farming production.  Of those total acres, 500,000 acres were irrigated.

Since that time, oil production in West Texas has taken over.  The calcium carbonate that is used in the drilling process has contaminated the underground water supply.  The result was devastating to producers in the region that relied solely on farming to survive.
Much like the Trans-Pecos region of Texas, many different places globally have been affected by salinity, some places more extreme than others.  The bottom line is, salinity often lowers yields substantially or in some cases can put a whole region out of production.
[image: ]Solution 
· Find a major crop (i.e. Corn, Cotton, Soybean, Sorghum) that is Salt Resistant, not just tolerant to a certain concentration

· Develop optional rotational crops (Winter Wheat, Winter Canola, Winter Safflower) for the different season dependent on global region

· Locate the transgene that codes for salt resistance and allow plant breeders to develop Genetically Modified Crop Species that are considered salt resistant.
Kundan Dhakal
[image: ]



Lance Shepherd
Irrigation RecyclingIncreasing Efficiency and Protecting the Environment


[image: ]Irrigation and tile are two main assets that have helped increase world crop yields. 54.9 million acres were irrigated in the U.S during the 2008 cropping season, and increasing (USDA). Essential nutrients are leached during frequent irrigation, along with losses of enormous levels of water. Water, as well as many fertilizer nutrients are limited resources.
If water could be recycled from previous irrigation, irrigation wells would remain high for further needs. Using recycled irrigation water would also replenish the nutrients leached, back into the plant and soil system for available uptake.
Combining the technology of irrigation with tile would minimize water and nutrient losses throughout a cropping season. Connecting the tile outlet drain to an irrigation well allows excess water, not taken up by the crop, to flow back into the well for future water use as well as foliar application of leached nutrients into the cropping system.
[image: ]Benefits:
· Decrease nutrient losses
· Decrease erosion
· Decreases water waste
· Increase nutrient efficiencies
· Widely adaptable practice 
U.S.A Values
  Farms with irrigation, 206,834
  Acres irrigated, 54,900,000
Acre feet applied, 91,200,000

Ma Lourdes Edano
Mitigation of the Impact of Climate Change in Philippine Agriculture
Ma. Lourdes S. Edano

[image: C:\Users\Ma Lourdes\Pictures\climate-change-1.gif] (source of picture: vivauniversity.wordpress.com)
Think globally but act locally.



Introduction: Global climate change means that there is an overall shift in climate in different countries and this is attributed to the increasing carbon dioxide in the atmosphere due in part to human activities. The Philippines is prone to extreme weather occurrences like typhoons, drought and floods due to climate change.  This can reduce major crop yields by about 22%. Strong typhoons can destroy crops and infrastructures, cause landslides and flooding. Coastal areas are prone to flooding and salt water intrusion. El Nino effect is more intense with prolonged drought in the recent years. There is an increase in temperature of 0.14oC from 1971-2000. It has been reported that 5-7% yield reduction in major crops occur with a 1oC increase in temperature. Reduced yield is due to heat stress, affecting flowering and higher respiration. Lower agricultural productivity can result in lower food availability and lower income for farmers.  

General Objectives: To assess the impact of climate change in Philippine agriculture and develop strategies to minimize negative impact of climate change. Specific Objectives: To identify vulnerable areas like drought-prone, flood-prone and salinity prone areas through remote sensing technology. To evaluate and develop drought tolerant, heat tolerant, salinity tolerant crops through breeding and field trials. To assess the effect of increasing temperature on insect and pest incidence. To determine appropriate nutrient management (balanced fertilization, organic farming) crop management (e.g. system of rice intensification) and water management strategies on site specific areas by conducting multiple field trials.

Methodology: Collaborative work with other research and academic institutions, government agencies, non-government organizations, private sector. Data collection from weather stations, and different institutions. Conducting field trials representing various biophysical conditions. 

Expected Output: Identification of specific vulnerable areas would be important in recommending the appropriate crops and management strategies. Contribute to the improvement of farming system, develop effective water impounding systems for drought-prone areas, nutrient management like recycling and organic farming could promote carbon sequestration by 0.55-1.14tCO2/ha/year; and reduce nitrous oxide emissions by 0.02-0.07 tCO2-eq/ha per year. Come up with efficient management practices that would increase productivity, is economically viable, improve soil and water quality and promote biodiversity.

Michael Reinert
Ocean Hydroponics 
The useable land area for agriculture is at a peak, before we ask countries that have forests to clear why not look between the lands.  We can start genetically breeding crops for a higher salt tolerance.  We can start this project in delta’s where the water would be mixing fresh with salty gulf water around the world that are a little higher in salt concentration.  An ocean’s water is roughly 35g/liter of water or 599 mM where we are already able to grow a tomato at 200mM salt concentrations.
Benefits
1.) We are able to save the forests that are still standing allowing the world to maintain trees.
2.) Recover nutrients in runoff  
a. Restore dead zones in the gulf
b. No herbicides are applied 
3.) Cooperation from around the world
4.) Possibility to save lives by producing more food crops and not worrying about land lose due to urbanization. 
Projected time frame would be fifteen to twenty years out just for one crop.  
Projects involved
Work on multiple crops looking for genes to be inserted into the most relevant crops to be grown in gulfs, deltas, or even the middle of the ocean if a plant could tolerate the salt levels.
We would have the Engineers work on a “boat/bed” that will free float in the body of water, able to with stand salt corrosion, high wind/waves, and not sink.
Fertility experts would be working on ways to get the correct amount of nutrients to the plants without over doing it.
Outputs
 Multiple crops used for human consumption to be grown around the world on not only ocean surfaces but also in gulfs and possibly un-navigable rivers. 
We develop a plant to grow well in that high of a salt concentration then we can start growing crops on the lands that we thought were lost to high salt contamination from an over irrigated under managed.
The results of this project could be worth millions or even billions in food production.




Natasha Macnack
Regulating fertilizer and pesticide use in small scale rice farming in Suriname through mobile phone technology 
Farmers in Suriname in general have little access to the newest precision ag technologies such as remote sensing GPS technology etc…Also, farmers tend to apply the same amount of fertilizer based on tradition rather than on the actual need of the crop resulting in either over- or under application of fertilizer. Current fertilizer recommendations are not based on field conditions that are specific for a certain area. Also, the application of pesticides is many times just copied from neighboring farmers, risking the responsible application of pesticides. 
[image: Bemesting - gebeurt veelal nog handmatig]
Rice production being the main agricultural source of income for Suriname, it is of great importance that its profitability be protected. Regulating fertilizer and pesticide application will aid in doing this since these are two major expenses in rice production.

[image: ]Providing a service that will allow farmers to receive site specific fertilizer recommendations and pest control instructions will help regulate fertilizer and pesticide use among small farmers and improve profitable of rice farming. Mobile phones are widely adapted in Suriname. Having a database that is accessible through mobile phone technology will put information at the fingertips of farmers and enable farmers to get recommendations that are specific to their field conditions.
Benefits
· Fast fertilization recommendation
· Recommendation is site specific
· Improvement of nitrogen use efficiency
· Regulation of fertilizer and pesticide use
Economic impact on Rice production 
· Production costs are estimated at $900 ha-1. 
Pest control= 10% of production cost. If these costs can be reduced by 50%, savings will be $50. Fertilizer=20% of production costs. Costs can be reduced by 30%, savings will be $60. Farmer total savings $110 ha-1. On a total of 15,000 ha of small farms that is $ 16,500,000 total savings for rice production in Suriname. 

Natasha Macnack
The objectives of this project are making basic information more accessible for farmers and to regulate fertilizer and pesticide use among small farmers 
Methods: 
Because of the fact that there is no organized database yet and the many vegetable and fruits involved, we propose that the project be carried out in phases.
1. First phase: Building a database with 10 of the vegetables mostly grown in Suriname;
This database will include the following information about each crop:
· Where to get planting material or seeds
· Soil preparation
· Planting method
· Fertilizer recommendation
· Pest management
· Disease and deficiency symptoms
· Harvest
The farmer will be able to text the name of a vegetable crop to a number and get a text message back with instructions. 

2. Expanding the database with 10 other cash crops grown in Suriname

3. Third phase: site specific fertilizer recommendation and pest management
Fertilizer recommendations will be based on information provided by the farmer. The idea is that the farmer becomes the sensor. The farmer calls to a number, and answers a couple of questions by pressing a corresponding number; after answering these questions the farmers gets a text message with a fertilizer recommendation. The farmer can also call to the number when needing a remedy against certain pests and diseases. After answering a few questions about the symptoms, the farmer gets a recipe to treat the pest.
Using mobile technology for farmers in third world countries is not new. In Chili the Ministry of Agriculture together with international donors has made it possible for medium-and small scale farmers to access crop data, such as plant health, planting techniques and weather alerts. In the Philippines the use of mobile technology for fertilizer recommendations is growing fast among rice farmers. The idea is to build up an online database with basic information for vegetable farmers in Suriname. This database will include basic culture information such as planting method, diseases and deficiency symptoms, fertilizer recommendations and application method. 

Patrick Bell
Orphanage based Nutrition Cropping in sub-Saharan Africa
[image: ]Orphaned children are often among the poorest of the poor in sub-Saharan Africa (SSA). Their livelihoods rely on the generosity of private donors and government programs. A substantial amount of money goes towards feeding the children a very basic diet. Depending on the location of the orphanage, this diet consists mainly of simple cereals with some local vegetables and little or no protein. This leads to malnutrition, which can considerably decrease a child’s development potential. The objective of this project is to determine which mixture and quantity of crops need to be grown to supply adequate nutrition per child for one year. This will allow orphanages to adjust their garden size according to how many children they have in their care. 
Various crop mixtures will be created for each of the major climatic-agricultural zones in SSA. Each cropping system developed will meet both daily caloric requirements as well as minimum micronutrient needs as established by the United Nations Children Fund (UNICEF).  Trials will be set up in each of the climatic-agricultural zones. Many cultivars of each selected crop will be grown and analyzed for yield, nutritional content, and child preference/acceptance. Pilot program working with students at Wellington Orphanage Sierra Leone

[image: ]
These cropping systems will allow donated funds to be freed up and used for educational and skill development programs. Ultimately, orphanages will then become more self-sufficient at meeting the most basic needs of their children even amidst fluctuating funding.  Cassava research plots in McKinney, Sierra Leone



Romulo Lollato
Increasing cereal phosphorus use efficiency to overcome limitations in tropical environments
[image: C:\Users\Small Grains\Documents\OSU - MS Course\Classes\Spring 2012\SOIL 5813 - Nutrient Cycling and Environmental Quality\SDSU p defficiency corn.jpg]
Phosphorus (P) deficiencies are a primary limitation to crop production in highly weathered tropical soils. Under these conditions, the greatest challenge to crop production is to maintain sufficient exchangeable and soluble P levels because most of the soil P is fixed in both organic and inorganic forms, not available to plant uptake. 
[image: C:\Users\Small Grains\Documents\OSU - MS Course\Classes\Spring 2012\SOIL 5813 - Nutrient Cycling and Environmental Quality\Togo_phosphates_mining[1].jpg]P deficiency in corn. Source: SDSU

Due to the high rate of P fixation as Aluminum (Al) and Iron (Fe) hydroxides on these soils, tropical agriculture requires  high annual inputs of fertilizer. In the year of 2009 the import value of phosphate fertilizer by Central and South America, Southern Africa, Australia, New Zealand, and the Caribbean, was a total of US$409,555,000 (www.faostat.fao.org, checked on March 27th 2012). 
As P fertilizer is extracted from phosphate rocks, it is a limited source.  The better use tropical farmers can make per applied unit P may not only increase farm-yields but also help conserve resource and energy for future agricultural production due to the reliability of current agriculture in inorganic fertilizers.2. It has been shown that edible bean (Phaseolus vulgaris L.) roots remain functional for P uptake until late pod-filling (Snapp and Lynch, 1996). Therefore an increased crop cycle length with delayed pod-filling may be able to increase total seasonal P uptake by crops, making better use of the applied P and possibly overcoming phosphorus limitations.
Togo Phosphates Mining
Source: Wikipedia

Strategies
1. Several legumes, such as Chickpea, Peanut, and Lupin, increase the root-zone extractable P via exudation of organic acids, such as Fumaric, Malic, or Citric acids. This solubilizes the soil tied-up P and makes it available for plant uptake. Thus, if this organic acid exudation property/gene is inserted into cereals, the capacity of extract P will be greatly increased, and thus less inorganic P fertilizer would be necessary. 

The work that is being proposed here is an investigation on whether organic acid exudation gene can be input consistently from legumes into cereals. It also aims to investigate if P uptake throughout the growing season (until late pod-filling) holds true for major cereal crops, such as rice, wheat, and corn, as it does in edible beans. Extensive breeding programs will be conducted in order to obtain both objectives.
Samantha Ambrose
[image: ]
Steven Calhoun
Cold Tolerant Crop
[image: ]The demand for crop production in today society is growing with the increasing world population. Maximizing production on the land available is essential to feeding the future population.

In most regions of the world only one crop is produced in a year per cropland. Current crop varieties matched with proper management are available to reach in maximum peaks in yields. To increase cropland productivity, an intensive cropping system is vitally needed. The development of cold tolerance in multiple crops provides producers the opportunity to achieve maximum yields from there croplands. Two row crops in the same summer can change how the farms and eats.   
Benefits
Early planted corn 


Incorporating a cold tolerant crop into a production system allows two or more different crops to be grown in one field in the same year. 
Crops are planted sooner to take advantage of early season moisture and increase plant cumulative Heat unit consumption.
The cold tolerance gene gives the crop protection from cold temperatures throughout its life.
Sulochana Dhital
Plastic house for off season Tomato in Highlands of third world (700-1800masl) 

[image: C:\Users\Sulochana\Desktop\Photo\13650_1217339606959_1632941223_559243_4767395_n.jpg]The agriculture in highland region is subsistence and rain-fed. Erosion, landslides are common natural hazards. Farming in steep slope is done by making terrace. The production of staple food is deficient due to small land holding. Although land topography limits the farmers from getting good return, the microclimatic niches at different altitude level in highland regions can be of huge advantage to them. Offseason production of vegetables can be a good source of income to those small farmers and landless people in highland region.
Off season production requires plastic house, so called green house in third world. It requires a total of 100 $ to make a plastic house of 150 m2. A plastic sheet about 200 m2 of 300mm gauze, no. of bamboo stick is used as frame of roof and the house. White plastic sheet is used as roofing material since it allows sufficient light inside, protects from heavy rainfall in the growing season there by prevents damping off in the plants.  Tomato growing in plastic house in farmers land 
Syangja District (mid hills 1500 masl)


In one growing season (4 months) farmers are able to earn net profit of 300 $. In addition, plastic house once made can be used continuously 3 years. Because the cost of making plastic house is not involved, in second and third year farmers have more profit. It generates the profit of 300 each in consecutive years from the tomato only. Besides tomato, farmers can grow other vegetable crops like pea, cucumber, chilly in other seasons too. 
 														
Benefits:
Landless people also can create income by taking land in lease.
Decrease soil erosion.
Higher return with less investment in short time.
Increase land use efficiency of land in higher elevation. 





Tracy Wilson 

[image: ]The Crop Database[image: ]
Feed the world
Save the soil
Spread the risk
With an ever growing world population and a finite land area suitable for food production, there is increasing pressure to provide enough food to meet needs of the people. However, given the instability of global, regional and even local politics, economies and climates, there is also a need for producers to spread their risk. One untimely freeze can wipe out an entire region’s wheat crop, leading to increased food prices and limited supply. One way to combat the uncertainties of markets, weather and politics is to use crop rotations. Using intensified cropping systems allows a producer to spread risk over several different markets rather than banking on just one. It also allows the producer to protect his most valuable resource, the soil. The Crop Database will provide an up to date, comprehensive database of crops, soil conditions and regions that makes the process of selecting the ideal crop rotation for a producer as easy and simple as clicking a button. The CD will also track market prices of the crops to allow producers to have all the information they need to develop the best system for their land in one place. Climate data will also be presented in the database to allow producers to plan for a wetter than normal spring or warmer than usual winter. The database will cover the globe allowing for even remote areas to access this valuable information. This database will be vital to protecting our world’s soil resources and feeding our people.



Wesley Hedges

[image: File:2006megacities.PNG]In the early 1800’s about 3% of the world’s population lived in urban areas. In 2010 about 50% of the world’s population lived in urban areas. 250 million people living in cities today are hungry. Approximately 15% of the world’s food is produced in cities (30% in U.S.) which can be increased by the use of Urban Agriculture. Today the U.S. produce travels around 1500 miles from farm to consumer, by bringing agriculture to the cities the cost of transport will decrease.Figure 1: Each dot signifies a city with at least 1 million people.


[image: http://www.globalphotos.org/montreal/20040313/RIMG4255.jpg][image: ]Urban Agriculture is the production of food in a city. Hydroponics is the growing of plants in a nutrient solution with or without the use of medium (Ex. Coir or rock wool). Greenhouse hydroponics is a viable option for crop production in desert or cold climates (Ex. Eurofresh Farms in Willcox, AZ). Estimates show, each indoor acre of greenhouse hydroponics is the equivalent yield of ten conventional outdoor acres. Greenhouse hydroponics allows year round crop production. It will eliminate/reduce crop damage due to pests, hail, drought, etc. It allows easier manipulation of available nutrients and efficiency, and increase water use efficiency (2% of soil irrigated field). Another option is aquaponics, which is the combination of aquaculture and hydroponics. Aquaponics decreases fertilizer usage and increases protein production.Figure 2: Nutrient Film Technique System


Urban Agriculture can be made possible with the combination of hydroponics and the utilization of rooftops.
Example: New York City rooftops – 28% of city limits
· National Average tomato yield=13 tons/acre
· National total tomato production 1,445,000 tons
305 sq. mi.*640 acres = 195,200 acres*.28 = 54,656 acres of rooftop in NYC*10% = 5,467 acres
13*10 = 130 tons/acre*5,467 acres = 710,710 tons of tomatoes produced on a mere 10% of the rooftop in NYC.Figure 3: Rooftops of New York City

[bookmark: _GoBack]Benefits:
· Urban agriculture will increase food production by providing locally grown food to the cities.
· Moving vegetable production to the cities may open land for major crops like corn, wheat, and soybean.
· Production of food in the city minimizes the cost of packaging, storing, and transportation.
Yohannes Tadesse
Using rainwater efficiently for better agricultural production and stream ecosystem
Rainfed agriculture will continue to dominate as source of food and fiber production, especially in developing world. Water demand for agriculture and ecosystem maintenance increases due mainly to the rapid population growth. To feed the growing population, it is important to retain more rainwater on agricultural fields. But, when we try to collect more water for agriculture, we might reduce stream flow and affect the environment negatively. For this reason a system is required that balances water usage for agriculture and other human uses and for nature. 
The primary objective of this proposal is to increase the usable amount of rainwater by reducing non-productive losses, and to make sure the availability of minimum desirable stream flow. This can be achieved by detail investigation of the water balance and make conservation recommendations accordingly.  To better understand where the input water goes, it is important to determine the relative proportions of each components of the water budget for any system. These are gain (rainfall) and losses (Evapotranspiration, run off and deep drainage). The study will be conducted at field and catchment scale.
By changing the non-productive loses (for example:  soil evaporation) to productive loss and by applying some conservation measures that could increase water use efficiency of plants we can efficiently use the limited rainwater.  
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Coupling Waterseeker and Sprinklers for Variable Rate Micro-Irrigation System

‘Water has always remained a major resource limiting crop productions. Agriculture in third
‘world countries is mostly rainfed and uncertainties such as erratic rainfall. drought. and flooding
seriously impact crop production. Conventional irrigation systems do not consider the variability
in antecedent soil water content across the field. Pumping for irrigation is cost and energy
consumptive. Although several water management techniques have already been developed:
there is still a need for energy efficient. need-based irrigation system. Coupling Waterseeker with
sprinkler in a rainwater harvested reservoir system provides a feasible means to schedule and

meet irrigation requirement all year around in areas with dryland agriculture practice.

Waterseeker is an assembly of soil water level detecting probes and self-powered wireless solar
device capable of calculating irrigation requirement. Waterseeker ensures delivery of irrigation
‘water in optimum amounts for the field. Waterseeker operates in wireless ad-hoc mode for soil

‘water level data transmission. The more Waterseekers are installed. the more details in soil water

level variability of the field are obtained. Variable rate irrigation is applied which maximizes
‘water use efficiency. Rainwater harvesting during monsoon in reservoirs is used as source of
‘water for irrigation during the non-rainy period. This technology along with other best

management practices may help to overcome the current water scarcity in the predominantly

rainfed agriculture.
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Did you know?

262 million people were affected
by climate disasters in 2004,
more than 98 per cent of them
in developing countries
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Crop Protection by Allelopathy
Samantha Ambrose
soiL ss13

Herbicide resistance has quickly become  demanding rai for major crops grown around the world. Tis genetic modification
has become an essential tool in systems such as no-till and serves as a marker in the implementation of new gene placement such as
yield boost and insect resistance. The mismanagement of these herbicide active ingredients, however, has led to increasing concerns and
the realiy of herbicide resistant weeds. Thi intensifying problem is leafing to abandonment in farmland and an increase input cost to
producers.

If each crop plant could assist in protecting its sorption zones from
competing plants, growers could potentially lower the current average cost of $14-
18/acre to control herbicide resistant weeds (Owen, 2010). Yields could potentially
increase 12-30% without the presence of herbicide resistance weeds, such as
Amaranthus retroflexus redroot pigweed) or Ambrosia artemsiifolia (common
ragweed) (Cowbrough, 2012).

Staple crops that are genetically modified with allelopathic capabilities
can be a natural plant solution to herbicide resistance and economic hardships Pr—
Allelopathy is the natural, chemical inhibition of one species to another. The -
inhibitory chemical s released into the environment and effects the development Number of giyphosate resistant weed species s of
and growth of neighboring plants. These chemicals can be found in all plant par

and in the surrounding soil The chemical may affect shoot/root growth, inhibit
nutrient uptake, or attack a naturally occurring symbiotic relationship (Cornell 2012).

2010 in the UsS. by state (Neuman, 2010)

Benefits
Natural plant protection
Lower application of pesticid
Lower competition with other plant species for resource:
Higher nitrogen and other nutrient availability

Allelopathic Plant Examples
= Juglans nigra (Black Walnut)- respiration inhibitor that especialy effects the
Solonaceas family (nightshades, horsenctties)
Eucalyptus-leaf ltter and roots eliminate various species
Allaria petiolata (Garlic Mustard)- interference with native tree roots and
mycorrhizal fungi
Kochia scoparia (Kochia)- delays emergence, rate of growth, and average dry
weight (problem in spring wheat)
Sorghum bicolor (Grain Sorghum)- disrupts mitochondrial functions and
inhibits photosynthesis by excretion through roots
Onyza sativa (Rice)- depends on variety and origin, growth infibition of
(horseweed) (shoup, 2011) various species
Below: Amaranth (pigweec) species are Ailanthus_altissima (Tree-of-Heaven)- post-emergence herbicidal activity
Known to produce 500,000-1 million seeds found in the root bark

per plant

Above: Resistant Conyza Canadensis

United States National Agriculture Statistics Values-2011
Percent Con Planted Herbicide Tolerant Only: 23.0%

Percent Com Planted Insect/Herbicide Tolerant 49.0%
Percent Soybean Planted Herbicide Tolerant Only: 94.0%
Percent Cotton Planted Herbicide Tolerant Only: 15.0%
Percent Cotton Planted Insect/Herbicide Tolerant 58.0%

International Survey of Herbicide Resistance Weeds-2012

Resistant dicot species: 117
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Nitrogen Rich Strips for Nitrogen Management in the Caribbean

The average application of fertilizer nitrogen (N) per hectare of arable land in the Caribbean region
is approximately 32 kg N hasyr. 2 value that is way below the world average of 60 kg N hasyr:
(Martinelli et al, 2006). Despite the low N application rate in the region. Tt is clear, that improved
nitrogen management practices can result in increased nitrogen use efficiency and crop

yield. Nitrogen rich strips that provide an estimate of how much N was delivered to the crop for
free from N mineralization and atmosphere deposition have great potential as a nitrogen
management practice for the region. Soil and plant testing are the most effective and proven tools
to improve nutrient management in all crops, and virtually afl essential elements. However, when it
comes to better N' management

research at Oklahoma State University

shows that the N rich strip delivers

more accurate recommendations.

How to create a N Rich Strip?

Select an area in the field that is a good
representation of the field and apply
sufficient N at or near planting so that
N is non-limiting.

How it Works?

Tn each field compare the N rich strip to the farmers practice (virtually all crops). If differences are
lacge, there is high demand for added N. When no differences exist, enough N had been mineralized
from soil organic matter or that deposited from rainfall to meet all the plant N needs.

Benefits of N Rich Strip

Take advantage of environmental vaiation from year o year
Provide information on amount of free N available to the plant
Provide visual information on whether or not additional N is needed

eful diagnostic tool in the hands of farmers

A Foster
Department of Plant and Soil Sciences
Okiahoma State University
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