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Summary
This second technical report provided by the national lead consultant is related to the selection and demonstration of the implementation plan of good DRM practices, selected from a menu for Belize and presented in this first report, to support and nurture the development of farming systems in pursuit of enhanced climate resilience and sustainable livelihoods.  Using Amish farming systems as a successful local model exhibiting very low vulnerability to hydromet hazards, four core characteristics were identified as crucial to the success of small farming systems in situations of high risk. These are common vision, teamwork, integrated mixed farming, and prudent natural resource management. The first two defines the character if the community, and the latter two relates to the technical nature of sustainable agriculture.
The groups selected for this intervention were Santa Martha, Concepcion, Calla Creek, and El Progresso, all villages in rural Belize.  A qualitative evaluation shows them all to be weak in the core characteristics essential for successful farming in pursuit of enhanced climate resilience and sustainable livelihoods.

Based on a situational analysis, DRM practices were selected to support the development of coping and resilience capacities, through a variety of pathways, including enhanced income generation and food security, developing the culture of planning and working together, shifting production away from high risk periods, and paying particular attention to soil and soil water management, all in an effort to reduce vulnerability.
Budgets were presented for the various interventions and a proposed disbursement schedule presented in Table.21.  Investments in livestock and crop development by FAO were US$ 22,035.97, and US$ 49,742.85 respectively with a sum total investment of $71,778.81US. Counterpart contributions were US$ 56,809.36US or 79.1% of FAO’s investments. These would be supported by an intensive program of capacity building, and, in partnership with other organizations, some degree of institutional support development at UB to ensure continuity.
The Approach
The introduction of and testing of good DRM practices to reduce losses due to disasters at the farming level is the common approach taken in introductory DRM studies in the Caribbean (FAO, 2007, 2009(a); SPENCE, 2008; ROBERTS & SHEARS, 2008) and forms the basis of this study.  However, the current approach goes a step further and uses DRM practices to support and nurture the development of farming systems in pursuit of sustainable livelihoods.
Characteristics of successful, sustainable, small farming systems in Belize

The characteristics of successful, sustainable small farming systems in Belize were discussed previously (section), and four were selected in defining a standard. The selected characteristics were:

Common vision.


Team work/collective approach.


Integrated mixed farming.


Natural resource management, with emphasis on soil management.

Common vision
Successful small farming communities must share a common vision which among other things must include farming as a business generating income and capable of supporting healthy, honest, and sustainable livelihoods. The stigma of associating agriculture as an inferior income generating activity, and excessive manual labour must be dispelled.
Team work/collective approach
Promoting a culture of planning and working together is as essential to risk management and recovery efforts as it is to successful farming systems. Meeting to plan the crop cycle, planting schedules, procurement of inputs, marketing, etc., are all essential prerequisites in developing the collective approach in small farming communities. The practice once implemented and even institutionalized, becomes an important tool in planning and mobilization for disasters, and coordinating recovery efforts in the aftermath of disasters.
Integrated mixed farming
While essential to natural resource management, mixed farming is the prime ingredient in risk mitigation and sustainability, especially in rainfed, small farming systems where weather adversely affects some species more than others.
Natural resource management
The productive capacity and sustainable use of the natural resource base, namely soil, water, and forests, depends on prudent balance of output and input, checking degradation and pollution and the promotion of practices to restore and enhance desirable properties.
Situational analysis
This section deals with the physical environment in relation to rainfall, water deficits, flood frequency, and soil and water properties at the selected demonstration sites.  For a variety of reasons, the desired data are not all available for this report as the laboratory in Florida seems to have misplaced two soil samples. The sites will be resampled and the analysis included in an update to this report. Eventually, the information will be merged with socioeconomic data to present a comprehensive analysis of the situation at each of the selected sites.
Santa Martha Village
Rainfall and mean daily temperatures for Tower Hill station in Orange Walk, the closest hydromet gauging station to Santa Martha village, and considered representative of conditions in that village have been used to compute water deficits using an empirical relationship developed by Holdridge (ARSCOTT et al., 1965). The method though having limitations is considered adequate for a general characterization of the water regime especially in situations where hydromet network density is low and only a few meteorological parameters are available.
The data are presented in Table 1. The high rainfall months are June to October when risks a rising from floods, and coincidentally hurricanes, are high. The water deficit months are November through to May when supplemental watering is required for crop production, and the farmer, using irrigation, is better able to control the soil-water regime. The same period covers conditions of both short days and low temperatures (November-January), and long days and high temperatures (March-May), which permit the cultivation of a wide range of crop varieties.
Selected information on soils sampled from the three sites in Santa Martha is presented in Table 2. The data for Santa Martha show high soil pH values at and beyond which availability of most plant nutrients, both macro and micro, decline (Follet et al, 1981).  The C.E.C. values are low indicating that the soil has a low buffering capacity and therefore fertilizer must be applied regularly and in small quantities. The predominance of calcium in the soil environment and naturally on the exchange complex (>82% saturation) suggest likely problems with potassium and magnesium uptake and availability.

The organic matter content is low, a given for most tropical soils, and management should prevent further decline through organic matter additions. This would also increase the soil buffering capacity, enhancing both storage and availability of plant nutrients. Management must supply the crops’ requirements for most nutrients through a programme which supplies small quantities regularly, as the soil, without organic matter additions, is a poor source of crop nutrients. Weekly fertigation is one such programme.
Table 1: Average monthly rainfall, potential evapotranspiration, and water deficits for Tower Hill (Lat. 18(12” N; Long. 88(24”W, elev. 13M AMSL) considered representative of conditions at Santa Martha Village.
	Parameters


	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	Average Monthly Rainfall (mm)


	76.8
	33.7
	28.8
	45.9
	99.1
	202.5
	191.7
	205.6
	171.0
	188.7
	101.6
	77.4

	Average*pot.  Evapotranspiration (mm)


	117.5
	112.0
	129.0
	134.9
	139.2
	141.1
	143.4
	143.9
	139.2
	138.4
	126.7
	123.5

	Deficits 
(mm)


	40.7
	78.3
	100.2
	89.0
	40.1
	(61.4)
	(48.3)
	(61.7)
	(31.8)
	(50.3)
	25.1
	46.1


*Estimated from Holdridge empirical formula

ETp = 0.0035T – 0.112

ETp = pot.  Evapotranspiration in ins/day

T = mean daily temperature (F

Table 2: Analysis of soil samples taken from Santa Martha and Concepcion in the North of Belize

	Location


	Organic Matter %
	pH
	C.E.C
 meq/100g
	Potassium
	Magnesium
	Calcium

	
	
	
	
	ppm.

(%BS)

	ppm.

(%BS)
	ppm.

(%BS)

	SM I


	3.4
	6.5
	2.5
	23

(2.4)
	23

(7.6)
	411

(82.0)

	SM II


	5.8
	6.6
	6.2
	71

(2.9)
	46

(6.1)
	1056

(84.5)

	
	
	
	
	
	
	

	SM III


	4.6
	6.9
	3.7
	70

(4.9)
	29

(6.6)
	652

(88.6)


Table 3: Analysis of irrigation water for three sites in Santa Martha, and one in Concepcion villages, Northern Belize.
	Parameters


	Location


	comments

	
	SM I


	SM II
	SM III
	CI
	

	pH


	7.4
	7.2
	7.5
	7.3
	

	Cond.

Mmhos/cm


	0.76

(H)

	2.91

(VH)

	1.39

(H)
	0.85

(H)
	

	TDS

(ppm)


	486.4
(H)
	1862.4

(VH)
	889.6
(H)
	544.0
(H)
	Impacts osmotic potential,

and as a consequence uptake

of both water and nutrients.

	Hardness


	275.5
(A)

	652.5

(EH)

	314.1
(MH)
	362.0
(MH)
	

	Na+
(ppm)


	34
(M)

	753

(VH)
	156
(H)
	10
(M)
	Has a dispersing effect on soil,
degrading structure, and

reducing infiltration, water

holding capacities and redistribution.

	K+
(ppm)


	4
(M)
	8

(M)
	2
(M)
	4
(M)
	

	Ca2+
(ppm)


	85
(H)
	177

(VH)
	87
(H)
	128
(VH)
	

	Mg2+
(ppm)


	15
(M)
	50

(H)
	23
(M)
	10
(M)
	

	HCO3-
(ppm)


	207
(VH)
	120

(M)
	181
(VH)
	129
(H)
	

	Cl-

	101

(H)
	640
(VH)
	187

(H)
	112

(H)
	


The analysis of irrigation water samples taken from the three sites in Santa Martha village are presented in Table 3. In general the water quality is poor with site II in particular exhibiting the poorest quality.
The TDS values are high giving rise to high osmotic potentials which reduces the uptake of both water and nutrients.  High osmotic potentials in the soil water reduce water gradients at the soil/plant root interface and a consequential reduction the mass flow of water and nutrients is reduced.  Additionally, the high sodium contents tend to degrade soil structure through colloidal dispersion, reducing infiltration, water holding capacity, and water redistribution within the soil.  It is therefore important to manage the buildup of these harmful salts.

Management practices on these lands should include:
· Organic matter additions to protect the integrity of soil structure, maintain good internal drainage to facilitate leaching during the rain months of June to October.

· The use of high beds to facilitate leaching.

· Deep surface drains to control the water table depth, reduce ponding, and waterlogging.

· The use of salt tolerant varieties when available.

· The application of water directly to the soil with minimum wetting of the foliage, and in quantities sufficient to leach the root room.

Concepcion village
Mean monthly rainfall and mean daily temperatures collected from Libertad and considered representative of conditions at Concepcion were used to compute water deficit data presented in Table 4.
Table 4: Average monthly rainfall, potential evapotranspiration and water deficits for Libertad (Lat. 18(17” N; Long. 88(28” W, elev. 12M AMSL) considered representative of conditions at Concepcion village.

	Parameters


	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	Average

monthly rainfall

(mm)


	68.8
	29.9
	33.1
	63.2
	97.1
	222.2
	137.9
	188.5
	226.3
	208.1
	89.1
	64.2

	Average monthly

*pot.Evapotrans

(mm)


	114.1
	109.8
	124.0
	128.2
	133.5
	135.4
	139.4
	138.9
	142.6
	131.5
	117.1
	117.6

	Deficits (mm)


	45.3
	79.9
	90.9
	65.0
	36.4
	(86.8)
	1.0
	(49.6)
	(83.7)
	(76.6)
	28.0
	53.4


*Estimated from Holdridge empirical formula

ETp = 0.0035T – 0.112

ETp = pot. Evapotranspiration in ins/day

T = mean daily temperature (F

The data show trends similar to those for Santa Martha permitting the cultivation, with irrigation, of a wide range of crops. The vulnerable months, when both floods and hurricanes pose potential threats, are June to October.
Soil data for the Concepcion site are presented in Table 2 and again the trends are similar to those identified for Santa Martha, and a similar management approach is recommended. Data for irrigation water taken from the site are presented in Table 3.  Though the total dissolved solids are high, sodium is not as predominant as the Santa Martha sources and therefore for irrigation purposes the water is of better quality.
El Progresso Village (Cayo)
Mean monthly rainfall and mean daily temperatures collected from Barton Creek considered representative of conditions in El Progresso village were used to compute water deficits and the data are presented in Table 5.
Table 5: Average monthly rainfall, potential evapotranspiration and water deficits for Barton Creek (Lat. 17(06” N; Long. 88(57” W) considered representative of conditions at El Progresso village.
	Parameters


	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	Average monthly rainfall 
(mm)


	93.1
	54.2
	37.5
	28.4
	88.8
	123.4
	225.9
	156.1
	180.2
	205.7
	171.2
	133.1

	Average*pot. Evaportranspiration (mm)


	112.6
	110.2
	128.0
	132.5
	139.7
	140.2
	139.4
	140.4
	136.8
	135.9
	122.9
	119.1

	Deficits (mm)


	19.5
	56.0
	90.5
	104.1
	50.9
	16.7
	(86.5)
	(15.7)
	(43.4)
	(69.8)
	(48.3)
	(14.0)


*Estimated from Holdridge empirical formula

ETp = 0.0035T – 0.112

ETp = pot. Evapotranspiration in ins/day

T = mean daily temperature (F

The data show a shift in the high rainfall months, July to November, when crop production is vulnerable to waterlogged and hurricanes. The area is classified as rolling lands and floods are not considered serious hazards. A serious danger however, is soil erosion and soil loss on sloping lands with shallow soils overlying limestone. Winter (Nov.-Jan.) crops have been successfully cultivated with careful planning and execution of land preparation practices. Organic matter additions on the lands have the additional benefit of structural improvement and stabilization, enhancing infiltration, reducing surface runoff and as consequence, erosion.
The deficit months are January to June with the latter being a transition month. While irrigation is desirable, a source of water for such is not easily accessible and any recommended systems must use water efficiently.
Soil data are not currently available for this site.

Calla Creek, (Cayo)
Mean monthly rainfall and daily temperatures for Chaa Creek, considered representative of conditions in Calla Creek were used to compute water deficits presented in Table 6.
Table 6: Average monthly rainfall, potential evapotranspiration and water deficits for Chaa Creek (Lat.17(06” N; Long. 88(04” W, 241M AMSL) considered representative of conditions at Calla Creek, Cayo.

	Parameters


	Jan.
	Feb.
	Mar.
	Apr.
	May
	Jun.
	Jul.
	Aug.
	Sept.
	Oct.
	Nov.
	Dec.

	Average

monthly rainfall

(mm)


	48.7
	57.7
	26.9
	16.3
	140.4
	120.8
	112.1
	117.4
	140.7
	236.4
	156.8
	113.9

	Average*pot. Evapotranspiration (mm)


	111.6
	110.2
	131.5
	133.5
	139.2
	137.8
	139.9
	140.4
	137.8
	135.9
	123.9
	119.1

	Deficits (mm)


	62.9
	52.5
	104.6
	117.2
	(1.18)
	17.0
	27.8
	23.0
	(2.9)
	(100.5)
	(32.9)
	5.2


*Estimated from Holdridge empirical formula

ETp = 0.0035T – 0.112

ETp = pot. Evapotranspiration in ins/day

T = mean daily temperature (F

The situation in Calla Creek with respect to rainfall and deficits differ significantly from the other selected areas.  October is the most vulnerable month when the likelihood of floods is high.  Calla Creek shares a watershed with Peten, Guatemala, and runoff is influenced not only by the characteristics of rainfall and the drainage basin within Belize but more important, rainfall and land management within the Guatemalan portion of the watershed.

Deficits are experienced from December to August with May showing small surplus water.  The majority of villagers inhabit the vulnerable alluvial flats along the Mopan River, and while conditions are ideal for irrigated crop production for most of the year, and a surface source of good quality water in the river is readily available throughout the dry season, the expected, commensurate agricultural output is lacking.
Soil data are not currently available for this site.

Farming systems
Four characteristics, namely common vision, teamwork, mixed farming, and natural resource management, were used to define the standard practices for successful small farming systems in Belize. The first two define the social character of the residents and the community, while the latter two addresses the technical capabilities.
Farmers from the four selected groups were qualitatively rated based on these criteria and the results summarized in Table 6. Vision was lacking in all the groups. Santa Martha exhibited the best teamwork approach, though there is room for development in relation to structure and responsibilities. All had some form of mixed farming as a coping strategy, but integration was lacking. Natural resource management was weak to non-existent and there was tendency towards the unsustainable and heavy use of fertilizers and chemicals in crop production; primarily as a response to advice from agrochemical businesses, but also because information of the dangers to the environment and its users, along with credible alternatives were lacking.
With respect to Hydro meteorological hazards, the groups at Concepcion, Calla Creek, and El Progresso are considered highly vulnerable, while Santa Martha is considered moderately vulnerable.

Table 6: Qualitative rating of the four demonstration groups in relation to the standard practices for successful small farming.
	Village
	Common Vision
	Team Work/Collective Approach
	Mixed Farming
	Natural Resources Management

	Santa Martha
	Weak
	Moderate
	Moderate
	Moderate

	Concepcion
	Weak
	Weak
	Weak
	Weak

	Calla Creek


	Weak
	Weak
	Moderate
	Weak

	El Progresso
	Weak
	Weak
	Moderate
	Weak


Selection and review of DRM practices for demonstrations
A first round of good DRM practices, taken from the options menu previously presented, were selected jointly with  each village group based on the principles of supporting the development of farming systems in pursuit of enhanced climate resilience and sustainable livelihoods. The selected DRM activities were consolidated into this work plan which was presented to and cleared by a national technical validation group, established under the project to evaluate the practices in their suitability for the pilot villages in Belize; thereafter it was also reviewed and cleared by the national project steering committee, and then shared with FAO for final review and technical clearance. 

The format for presentation was taken from FAO (2009 (b)) with modifications which included sections on capacity building requirements and a description of the practice. A comprehensive program of capacity building is considered crucial to the success of this phase of the project. 
A second round of good practice selection is planned for later in 2009, after the first round of demonstrations will have started and further demands maybe identified. 

The selected good practice options are village/site specific and presented in detail in the following chapters for each village separately. 

The approach presented involves synergies with other organizations, namely UB, OIRSA, and RUTA, to develop the institutional capacity at UB for the sustainable supply of dual purpose poultry breeds to rural small farmers, at subsidized costs, in an effort to enhance local fowl production. This would be supported by the development of a compulsory course in Disaster Risk Management at this institution with the assistance of IADB. Together, the package is considered a solid foundation for an effective, inexpensive, and sustainable way to show case in selected villages good DRM practice and use them for wider dissemination after successful demonstrations, while disseminating the message of better preparedness and mitigation in disaster management throughout rural Belize if not the whole country.
Implementation of Demonstrations
Approach
Weaknesses/Deficiencies in the farming systems were identified for each pilot group, and appropriate DRM practices, taken from the menu presented in section (  ), were introduced. The primary goal is to support the development of the selected farmers to effectively live with, and manage risks associated with likely hazards.
Since this report focuses on the technical interventions also the proposed capacity building intervention are technical in nature and directly linked to the proposed activities. It is important to stress here, that the technical training packages will be supplemented by process oriented aspects of capacity building including group formation and management, DRM planning, risk contingency planning etc. (not included in this report)

Santa Martha Group
The DRM practices jointly selected and to be introduced by the project are:

· Dairy cattle production.

· Irrigation development at each site.

· Local fowl production enhancement.

Dairy cattle management is compatible with small mixed farming systems, and provides: additional income during the dry season, source of organic matter for soil management, enhanced returns from sugarcane crop, and last but not least, additional source of protein as fresh milk, cream, and cheese, for the community.

Supplemental watering or irrigation is essential to extending the cropping pattern into the months of November to May when crop water deficits are experienced in this area (Table 1). This period of water deficits is characterized by low to moderate rainfall and reduced risks of crop losses arising from floods and hurricanes. The traditional rainy season of June to December still requires supplemental watering on account of the distribution pattern of rainfall with significant periods of deficit within months showing on average water surpluses. Combined with enhanced drainage systems, the small farmer is provided with soil water management tools effective in reducing risks associated with soil water extremes.
Local fowl production enhancement is not only a good DRM practice, but also an inexpensive way to propagate the DRM message throughout the community.

The package of DRM practices selected supports the development of a sustainable farming system which enhances the coping and resilience capacities of the group and hence reduces their vulnerability to climate risks.
Dairy cattle production
Context and Justification
Dairy products account for some 20% of Belize’s total agricultural food imports, equivalent to an average of 23.5M$ annually over the past 11 years (MAF, 2009).  Promoting dairy production is consistent with the policy of GOB for small farmer development while attempting to reduce the food import bill.

The members of the group at Santa Martha are all small Milpa cane farmers, receiving low returns on their cane on account of low yields and the system of licensing of sugarcane producers which prevents them from selling directly to the factory. Yet sugarcane, one of the more efficient grasses, is an ideal forage for ruminant production systems. A small dairy production unit would not only give better returns on the cane crop, but would enhance incomes throughout the year, provide organic matter for soil management, and make additional sources of protein available in the community, while contributing to a reduction in the national food import bill. Since cattle are mobile and can be easily moved to safer places (higher grounds) when hurricane and/or flood warnings are issued (A hurricane warning is in place and reaches each village; a flood warning system is just being establishment where needed by NEMO).
Objectives
Objectives of the demonstration are to promote small farmer dairy production in the Santa Martha area, which would better utilize the sugarcane crop, enhance incomes throughout the year, create additional income generation during periods when crop production is severely constrained, provide an important source of soil additive/ ameliorant, namely, organic matter and as a result of the above, reduce the overall farming system’s vulnerability to natural hazard impacts. 
Description
The group would be supplied with 6 Dairy heifers, approximately 12 to 20 months of age, after constructing a feeding shed and holding area. The animals would be confined to this area for feeding, herein called the “Plot”. The diet would be sugarcane based diet following the recommendation from studies conducted at the sugarcane feed centre, Trinidad. (SFC, 1983) This would be supplemented with controlled grazing on the roadside, and on small pastures plots to be developed by each member.

A dairy bull would be borrowed/rented from GOB when the heifers are of breeding weight/age for a sufficient period to have all animals served. At parturition, the calves would be allowed an intake of colostrum for two days before placing on an artificial milk replacer diet to be followed by a dry diet, or half the cow’s production of milk followed by a dry diet, or a combination of the two. The other half would be used for processing.  In addition:
· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The farmers must each have at least one acre of Milpa sugarcane, within close proximity to the plot, or with means of transporting cane to the plot.
· Additional land to develop three small pastures, each of one acre is desirable.
· Experience with cattle handling is desirable.

· Farmers must agree to bear any costs outside the budget line.

Implementation Schedule
The implementation schedule is presented in Fig.1. It is envisaged that implementation would start in September and the entire process would be completed by December. A supply of organic matter would be available from November.
Technical details/Production technology
Animals: Dairy breeds used in Belize are the Brown Swiss, Jersey and Holstein Freisen.  Obtainng heifers may be a difficult task, but arrangements could be made with one of the Amish communities for a supply of six animals of 12to 20 months in age.
Nutrition:  The aim is to used cultivated forages and mineral supplements, as opposed to processed feeds. The bulk of the nutrition would be based on chopped Sugarcane (S. officinarum), mixed with high protein forages such as Mulberry(M. alba), Nacadero(T. gigantea), and Mombassa (P. maximum cv.Mombassa), and supplemented with a general purpose range mineral, trace mineral blocks, urea and molasses.

Animal health: It is important to ascertain that the animals were given blackleg vaccinations at weaning, but never the less they should receive a booster shot annually. Deworming should be done every 90days using Ivermectin, in rotation with an Albendazol, until maturity, thereafter every six months.  Exotic breed are very susceptible to ticks infestations and as such the animals should be carefully monitored. Any infestation must be treated by spraying with Bayticol in rotation with Bovitraz on a 3week cycle until the parasites disappear. Other ectoparasites,such as beef worms, should be treated by physical removal of the larvae, and cleaning the wound with an antiseptic and fly repellant. Cuts and bruises should be similarly treated.
General instructions
Asign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger at intervals as recommended in the monitoring plan. Exteme care should be taken that animals are not allowed to roam, as damage to other farmers crops could result with serious liabilities for the pilot group.

Capacity building requirements
Short courses dealing with:
· Cattle management with emphasis on dairy cattle.

· Cheese and cream production and non-refrigerated storage.
· Virtues of team work and systematic planning.
· Group leadership, group management and business planning for 2 years

· Risk and emergency contingency planning  

Figure 1:  Implementation Schedule.
	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Cutting posts and collection of waste lumber from sawmill.
	Farmers
	Lumber procured.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Procurement of roofing material, barbed wire, staples, nails.
	FAO/MAF
	Constr. Materials procured
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Transporting materials to Plot.
	FAO/MAF
	Construction materials delivered to plot.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Construction of feeding shed and holding area.
	Farmers/

FAO/MAF
	Shed and feeding area completed.
	
	
	
	
	
	
	
	
	X
	
	
	
	

	Purchase of heifers and cane chopper,M&S.
	FAO/MAF
	Animals, chopper and M&S procured.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Transporting animals, cane chopper, M&S to plot.
	Contractor
FAO/MAF
	Animals, chopper, and M&S delivered to plot.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Train animals and start feeding program.
	Farmers
	Adjustment to new environment.
	
	
	
	
	
	
	
	
	
	
	X
	X
	

	Collection and storage of manure and unutilized cane for composting.
	Farmers
	Stockpile of manure and cane trash.
	
	
	
	
	
	
	
	
	
	
	X
	X
	X


Budget
Table7: Dairy cattle production, Santa Martha group.

	Category
	Item of Expenditure
	Amount of Input
	Unit Cost

($Bze)
	Contributions ($Bze)

	
	
	
	
	FAO
	Farmer Group

	Construction of Shed & Feeding area.

20’ x 16’
	Bush Lumber (posts, beams, rafters)
	Various
	-
	-
	$1,500.00

	
	Sawn Lumber
	Various size 400Bft. 
	$1.82/Bft
	$728.00
	-

	
	Zinc for Shed (galvanized)
	7 Sheets (16’ x 40’) 26 gauge
	$110.35/sheet
	$772.45
	-

	
	Barbed wire
	6
	$125.00/roll
	$750.00
	-

	
	1” staples
	10 lbs
	$2.95/lb
	$29.50
	-

	
	Nails (3 ½ ” & 4”) 
	10 lbs
	$3.65/lb
	$36.50
	-

	
	Transporting lumber
	3 trips
	$300/trip
	$900.00
	-

	
	Construction Supervision
	2 days
	$75/day
	$150.00
	-

	
	Construction Labor
	16 man days
	$30/man-day
	-
	$480.00

	Pasture planting.
	Labour
	10man days/
½ acre.

X 6persons
	$30.00/man-day
	
	$1,800.00

	Animal care
	Labour
	(3hrs/day)X180days
	$30.00/man-day
	
	$1,800.00

	Animals
	Heifers
	6 x 700 lb/each
	$2.00/lb
	$8,400.00
	-

	Equipment
	Cane Chopper
	1
	$650/each
	$650.00
	-

	
	Small Motor
	1
	$1200/each
	-
	$1,200.00

	M&S
	Salt Blocks
	3
	$23.00/each
	$69.00
	-

	
	Range Minerals
	2 sks
	$69.00/sk.
	$138.00
	-

	
	Molasses
	2 x 55gal.

drums
	$28.50/drum
	$57.00
	-

	
	Urea
	30 lbs
	$6.50/10lb
	$ 19.50
	-

	
	Dewormers
	250 mls
	$80.00
	$80.00
	-

	
	Syringes & Needles
	10 x 10 ml
	$20.00
	$20.00
	-

	
	Fly Spray (matacresa)
	1 can
	$18.50/can
	$18.50
	-

	
	Rope
	6 lbs
	$6.00/lb
	$36.00
	-

	
	(55 gal) plastic drums
	3
	$25.00/each
	$75.00
	-

	Visibility

FAO/GOB
	Metal sign
	1(4’x2.5’)
	$282.00
	$282.00
	

	
	Contingencies
	5%TC
	
	$660.57
	

	Total
	
	
	
	$13,872.02
	$6,780.00


Irrigation development Santa Martha village
Context and Justification
Belize imports some 8-13M$ of fruits and vegetables annually which accounts for a 11yr-average of about 10% of the total food import bill (MAF, 2009). This is unacceptable for a country which has a deficit budget and GOB’s policy aims to stimulate local production of fruits and vegetables with the hope of reducing the import bill.
Shifting production to periods of water deficit, through the introduction of irrigation, not only reduces the risks associated with crop production, common in rainfed systems, but enhances the income generating capacity of small farmers and their families. The short growing period of most vegetable crops make them ideal for small farming systems and allows the complete production shift to the less vulnerable months of the year, enhanced livelihoods, and greater resilience to disasters.
Objectives
To promote the production of vegetables during the period of low risk from hydro meteorological hazards, November to May for Santa Martha, through the introduction of irrigation technology.

Description

Three sites have been identified for vegetable production by the Santa Martha group.  Moving from one to the other is necessitated by changes in the quality of irrigation water as the dry season intensifies. The project proposes to supply the group with training, a complete irrigation system for use at one site with T-tape requirements for all sites, seed, pesticides, and fertilizers for 1.5 acres of vegetables and other crops at two sites. The farmer group is expected to participate in training exercises, and would be responsible for the second irrigation system, the crop inputs at the third site and labour requirements of the entire project.
The group, in consultation with the implementation committee, may adjust the planting calendar to suit weather and market conditions provided the respective budget lines are not exceeded.

The program of vegetable production proposes 1.5 acres at each of the sites as follows:

· Nov/Dec.  Site I.  Onions, carrots, potatoes, and tomatoes each at ¼ acre, sweet peppers at ½ acre.
· Jan/Feb.  SiteII.  Tomatoes and cabbage at ¼ acre each, sweet peppers and irrigated corn at ½ acre each.

· Mar. /Apr. SiteIII.  Sweet peppers, tomatoes and irrigated corn each at ½ acre.

In addition:

· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The farmers must each have a valid pesticide applicator’s licence.

· Farmers must be willing to attend and participate in training sessions, and be willing to conduct tours of their demonstration plots for other farmers.
· Experience with vegetable production and marketing is desirable.

· Farmers must agree to bear any costs outside the budget line.

Implementation time
Training is expected to start in the first week of July, with field plot implementation scheduled for mid-August. Seedbed preparation is one month before the scheduled planting dates.

Figure 2:  Implementation Schedule
	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Budgets approved and training Starts.
	FAO/MAF
	Implementation commenced.
	
	
	
	
	
	
	X
	X
	
	
	
	
	

	Seedbed for site 1 prepared and planted.
	Farmers
	Nursery stage, site 1 completed.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Site 1Prepared and irrigation installed and planted.
	Farmers
	Site1 planted with irrigation installed.
	
	
	
	
	
	
	
	
	X
	X
	
	
	

	Seedbed for site II prepared and planted.
	Farmers
	Nursery stage siteII completed
	
	
	
	
	
	
	
	
	
	
	
	X
	

	
	
	
	Monthly Chronogram(2010)
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	SiteII prepared, irrigation installed, and planted.
	Farmers
	Site II planted with irrigation installed
	X

	X
	
	
	
	
	
	
	
	
	
	
	

	Seedbed for site III prepared and planted.
	Farmers
	Nursery stage, site III completed.
	
	
	X
	
	
	
	
	
	
	
	
	
	

	SiteIII prepared, irrigation installed, and planted.
	Farmers
	Site III planted with irrigation installed
	
	
	
	X
	X
	
	
	
	
	
	
	
	


Implementation site
Three sites in Santa Martha village identified simply as sites I, II, and III.
Capacity building requirements

Short courses dealing with:
· Soil management for sustainable vegetable production.

· Pesticides use and its impact on the environment, the user, and the consumers of produce.

· Virtues of team work and systematic planning.

General instructions
Asign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger at intervals as recommended in the monitoring plan. Exteme care should be taken that the protocols of pesticide use are adhered to.

      Technical details and production technology
Presented in programs of production activities in the appenix
On account of the poor quality of irrigation water, planting beds should be raised to facilitate internal drainage and leaching, to delay if not prevent a buildup of harmful salts in the rooting zone.  Deep drains are recommended to facilitate orderly runoff, and control the watertable depth.

      Budget
Table 8: Irrigation development and vegetable production, Santa Martha Group, Site1.
	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Site I.
	Irrigation Equipment (Pump, mains, sub-mains, valves, connectors)


	Various (table.A1)
	Various (table.A1)
	$1,260.00
	$4,495.00

	
	T-tape


	1 ½  rolls
	$780/roll
	$1,170.00
	-

	
	Tools and equipment.


	Various

(Table.

A14)
	Various

(Table.

A14)
	$2,461.25
	

	
	¼ acre Tomatoes (seed, pesticides, fertilizer)


	Various (Table.A4)
	Various (Table.

A4)
	$553.84
	-$250.00

	
	½ acre Sweet Peppers (seed, pesticides, fertilizer)


	Various (Table.A3)
	Various (Table.A3)
	$1616.63
	-$500.00

	
	¼ acre each of carrots, onions, and potatoes(seed,fertilizers,pesticides)


	Various (Tables.

A5, A6, A7.)
	Various (Tables.

A5, A6, A7.)
	$1,600.43
	-$937.14

	
	Metal sign


	1
	$282.00
	$282.00
	

	
	Contingency
	5%TC
	
	$384.21
	

	
	Sub-totals(Site1)
	
	
	$9,328.46
	$6,182.14


Table 9:  Irrigation development and vegetable production. Santa Martha Group, Site II
	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Site II.
	Irrigation Equipment (mains, sub-mains, valves, connectors)


	Various (Table.A1)
	Various (Table.A1)
	$3,235.00
	-

	
	T-tape


	1 ½ rolls
	$780/roll
	$1,170.00
	-

	
	 ½ acre Tomatoes (seed, pesticides, fertilizer)


	Various (Table.A4)
	Various (Table.A4)
	$553.84
	$250.00

	
	 ½ acre Sweet peppers (seed, pesticides, fertilizer)


	Various (Table.A3)
	Various (Table.A3)
	$1,616.63
	$500.00

	
	 ¼  acre Cabbage (seed, pesticides, fertilizer)


	Various (Table.A2)
	Various (Table.A2)
	$291.62
	$250.00

	
	½ acre Irrigated corn


	Various
(Table.A11)
	Various
(Table.A11)
	$296.64
	$388.50

	
	Contingency
	5%TC
	
	$421.19
	

	
	Sub-totals(Site II)


	
	
	$7,584.92
	$1,388.50


Table 10: Irrigation development and vegetable production, Santa Martha Group, Site III.
	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Site III.
	Irrigation Equipment (Pump, valves, mains, sub-main, connectors)
	Various (Table)
	Various (Table)
	-
	-

	
	T-tape


	3 rolls
	$780/roll
	$2,340.00
	-

	
	 ½ acre Tomatoes (seed, pesticides, fertilizer)


	Various (Table.A4)
	Various (Table.A4)
	-
	$1,607.68

	
	 ½ acre Sweet Pepper (seed, pesticides, fertilizer)


	Various (Table.A3)
	Various (Table.A3)
	-
	$2,116.63

	
	 ½ acre irrigated corn (seeds, pesticides, fertilizers)


	Various (Table.A11)
	Various (Table.A11)
	-
	$685.14

	
	Contingency
	5%TC
	
	$117.00
	

	
	Sub-total(Site111)


	
	
	$2,457.00
	$4,409.45

	
	Grand Total (Crops).

($US)
	
	
	$19,370.38
($9,685.19)
	$11,980 09
($5,990.04)

	
	Grand Total(All practices)

($US)
	
	
	$33,242.40
($16,621.20)
	$18,760.09
($9,380.04)


Calla Creek residents
The DRM practices to be introduced are:

· Pasture improvement.

· Homestead gardening.

· Fruit tree and horticultural nursery.

· Local fowl production enhancement.

The practices were selected to enhance climate resilience and food security in the community, improving the income generation capacity of residents, and promote integrated farming within the community. The practices themselves encourage interaction and foster a culture of communicating, working, and planning together.  The overall impact is expected to be enhanced coping and resilience capacities, and as a consequence reduced vulnerability to the principal hazards, flood, and drought.
Pasture improvement
Context and Justification
The last ten years has seen significant improvements in the local cattle industry resulting from a demand driven, unofficial market in neighboring Guatemala and Mexico.  Improved forages, genetic stock, and management have all contributed to growth and development in this sub-sector. The formalization of the Mexican market in May of this year will see significant movement of live animals to that country, leaving shortages at home. The small farmer who individually is not poised to supply the export market has a vital role in supplying the expected shortfall locally. Developing this small producer is important to the sustainability of cattle exports.

A supply of good quality forages is the foundation of cattle development. Most farmers at Calla Creek depend on local forages, which were demonstrated to be highly susceptible to waterlogging during the flood in October of 2008 when the area was inundated for 17days killing most forages. Forage improvement is essential to ruminant development in the area. The forages which have shown tremendous resilience during the said flood, Mombassa, and African star will be promoted.
Objectives
Objectives of the demonstration are to establish improved grass nurseries, 2 acres of Mombassa and ¼ acre of African star, on high ground on each of 4 ruminant producers.  The former will be allowed to grow to full maturity, cut and fed to the animals daily, while the latter would be used as a source of planting material for improved pasture expansion over a period of two years.  A task of sugarcane would be planted to augment the zero grazing system during the period of pasture improvement. In return the recipients would collect manure for sale to the homestead gardeners and tree crop developers.

Description
Each member of the group would be supplied with material for fencing, 2¼ acres for the nursery, herbicides, seeds, and fertilizer for establishing 2 acres of Mombassa and 2 tasks of African Star grass. The recipient would be responsible for manual labour, which includes land clearing, constructing the fence, herbiciding, applying fertilizer, cutting star grass and establishing one task of cane, and two protein banks, to assist with forages for zero grazing during the establishment of pastures. 
· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The farmers must each have a system of ruminant production which would benefit from pasture improvement, and be willing to undertake a comprehensive pasture improvement program.
· An elevated area of 3 acres must be available to develop the nursery and feeding plots.
· Farmers would have to supply vitamins, vaccines, and dewormers as required.

· Experience with cattle handling, and access to a small engine is desirable.

· Farmers would be encouraged to invest in small irrigation systems
· Farmers must agree to bear any costs outside the budget line.

Implementation Schedule
The implementation schedule is presented in Fig.3. It is envisaged that implementation would start in July and be completed with the second fertilizer application in October, leaving three monthe of growth before the traditional dry season starts. Cut and feed would start in January,2010, and this would be supplemented with citrus pulp feeding.  This process would be conducted with two farmers, and a repeat, with improvements where identified, would begin with the two other farmers in April of 2010.
Technical details/Production technology
Animals: Should be selected and culled to adjust the stocking rates to match the available pasture and feed, especially during the replanting period. Failure to do this could result in forced access to and destruction of the nurseries.
Nutrition:  The aim is to improve pastures, but also to adjust stocking rates based on available forage. During replanting, nutrition would use chopped Mombassa, augmented with sugarcane (S. officinarum), and high protein forages such as Mulberry (M. alba), Nacadero (T. gigantea).  Citrus pulp, molasses and urea would also be used in the dry season, and supplemented with a general purpose range mineral, trace mineral blocks year round.
Animal health:  All animals would be vaccinated, dewormed castrated and culled at the beginning of the program. A program of health care would be developed for the duration of the demonstrations.
General instructions
· Asign board has to be posted at the demonstration site. A sample of which is presented in section.

· All demonstration records, including photographs, must be kept in an assigned ledger at intervals as recommended in the monitoring plan.

· Exteme care should be taken to adjust the stocking rates during pasture replanting.  Failure to do so could be detrimental to the nurseries.
Capacity building requirements
Short courses dealing with:

· Cattle and pasture management with emphasis on beef cattle.
· Team building and working and planning collectively.
· Animal nutrition and dry season feeding systems.
Figure 3: Implementation Schedule.
	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Budgets approved and finalized.  Training begins.
	FAO/MAF
	Implementation begins.
	
	
	
	
	
	
	X
	X
	X
	
	
	
	

	Animals vaccinated, dewormed castrated and culled to adjust the stocking rate.
	Farmer

FAO/MAF
	Stocking rate matches available pasture.
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Procurement of Posts, barbed wire, staples, nails.
	FAO/MAF
	Fence. Materials procured
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Transporting materials to Plot.
	FAO/MAF
	Fence materials delivered to plot.
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Fence erected and herbicides applied.
	Farmers/

FAO/MAF
	Site preparation completed.
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Nursery plots/cane planted and fertilized.
	FAO/MAF

Farmers
	Planting completed.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Urea applied and pulp ordered.
	Farmer
FAO/MAF
	Fertilization completed. Pulp ordered.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	
	Monthly Chronogram(2010)

	
	J
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	A
	M
	J
	J
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	S
	O
	N
	D
	

	Cut and feed starts, augmented by pulp, molasses and urea 
	Farmers
	Adjustment to new environment.
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Collection and storage of manure and unutilized cane for composting.
	Farmers
	Stockpile of manure and cane trash.
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X


Budget
The budget is presented in Table 11. The data show that FAO would invest $3,236.05 per farmer in establishing a nursery and a source of supplemental feed for use in the dry season and during pasture planting. Citrus pulp as an additional supplement is also budgeted. The farmer would contribute $2,895.00 or 89.5% of FAO’s investments.  There are 4 farmers in the group, and two would start this year, and the others in June of next year.
Table 11: Materials for pasture improvement demonstration, Calla Creek, Cayo district, Belize.

	Item of Expenditure
	Amount of Input
	Unit Cost
	Contributions

	
	
	
	FAO
	Farmer Group

	Roundup/Wipeout
	1 ½ liters
	$17.95/liter
	$35.90
	-

	Weedmaster (2-4-D)
	1 ½ liters
	$22.60/liter
	$45.20
	-

	Knapsack spray can.
	1
	$102.00
	$102.00
	

	Sugarcane chopper
	1
	$650.00
	$650.00
	

	Small engine
	1
	$1,200.00
	
	$1,200.00

	Posts
	146
	$4.00/post
	$584.00
	-

	Barb Wire
	6
	$125.00/roll (300m)
	$750.00
	-

	Staples
	5 lbs
	$2.95/lb
	$14.75
	-

	46:0:0
	2 sks
	$56.25/sk
	$112.50
	-

	14:36:12
	2 sks
	$60.55/sk
	$121.10
	-

	Seed (Mombassa)
	10 lbs
	$16.00/lb
	$160.00
	-

	Molasses
	1drum
	$55.00
	$55.00
	

	Plastic drum
	1
	$25.00
	$25.00
	

	Urea
	10lbs.
	$6.50
	$6.50
	

	Citrus Pulp
	½ load
	$220.00
	$220.00
	

	Labor (fence, posts,

fertilizing,herbiciding)


	16 man days
	$30.00/man day
	-
	$480.00

	Labor (African star)
	3 man days
	$30.00/man day
	-
	$90.00

	Labour (feeding)
	2.25hrs/dayX150days

(37.5man-days)
	$30.00/man-day
	
	$1,125.00

	Sign board
	1(3’x2.5’)
	$200.00
	$200.00
	

	Contingency


	5%TC
	
	$154.10
	

	Total (per farmer)
	
	
	$3,236.05
	$2,895.00

	Total (4 farmers)
	
	
	$12,944.20
	$11,580.00


Homestead gardening
Context and Justification
There have been significant decreases in agriculture and agricultural activity as viable and sustainable livelihoods, in rural Belize despite national programs of sorts to promote rural farming. The trend has been a movement towards subsistence farming, supported by incomes generated through work in other sectors, quite often outsides of the community. The net result has been the intensification of the state of food insecurity and increasing dependence on the network of food suppliers, which promotes the consumption of imported commodities.  Incomes generally fall short of needs and as a consequence we witness the intensification of poverty, malnutrition, and a certain degree of social degradation. In the event of disasters, communities lacking a sound food production and storage system are more vulnerable to risks, than  those sharing a vision and developing effective food security strategies, in support of “producing what you eat,” as practiced among the Amish colonies.  

Calla creek is a community which could benefit from interventions to promote more food production and enhanced food security, training in healthy diets and good food nutritional practices, processing and non refrigerated storage of foods during periods of excess production. One such intervention is Homestead gardening which not only addresses food security, but involves women in production.
Objectives
Objectives of the demonstration are to promote the production of indigenous food varieties in small plots close to the home which would not only provide more food for family consumption but would also add diversity and enhanced nutrition to the family’s diet. This would be augmented by training in food preservation and storage of both food and seeds/planting materials.
Description
The group, of approximately 12 women, would be supplied with materials and supplies to develop and fully fence a small plot (20’X20’) of land in close proximity to their homes for the production of indigenous food varieties. A likely layout is 5 beds, each 3’X16’ separated by drains 10” wide and 4”-6” deep, and program of planting over a year as planting dates vary widely.

Bed 1. Condiments: peppers (Capsicum spp.), cilantro (Coriandrum sativum), eshallot, thyme (Thymus vulgaris), oregano (Origanum vulgare).


Bed 2. Okra (Hibiscus esculentus) followed by winter vegetables: carrots (Daucus carota), radish (Raphanus sativus), and onions (Allium cepa).

Bed3. Leafy green vegetables: Spinach, amaranths (Amaranthus spp.)

Bed 4. Potatoes (Solanum tuberosum).


Bed 5. Other starchy foods. Cocoyam (Xanthasoma sagittifolium), soup yams (Diascorea spp.).

Along the fence: sorrel, pigeon peas (Cajanus cajan), chaya (Cnidoscolus chayamansa), and vine beans, and in the drains, dasheen (Colocasia esculenta var.esculenta).
· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The housewives must each have a small area of deep well drained soil for planting 10 plantain suckers; dwarf Curare, a cultivar highly tolerant of sigatoka disease.
· Participants must attend all training sessions

· House wives must agree to bear any costs outside the budget line.

Implementation Schedule
The implementation sched ule is presented in Fig.4. It is envisaged that implementation would start in mid-July and continue into the following year, completing the entire process by August.  Six house wives would start in July and the remainding six in October. All would be trained at the same time. A supply of organic matter would be available from the commencement of the project.
Technical details/Production technology
Planting materials and seed storage. Indigenous varieties would be planted where possible.  Seed and planting materials would be collected during the crop and stored for use after disasters, and/or the next crop cycle.
Fertilizers. Acombination of organic and inorganic fertilizers would be used.

Pest control. Based on monitoring and the utilization of principles of integrated pest management where applicable.
General instructions
A sign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records, including photographs, must be kept in an assigned ledger/electronic files at intervals as recommended in the monitoring plan. Exteme care should be taken with the storage of fertilizers and chemicals, especially in homes with small children.
Capacity building requirements
Short courses dealing with:

· Local foods, balanced and healthy diets.
· Non refrigerated preservation of foods.
· Composts from kitchen wastes and soil management.
· Virtues of team work and systematic planning.

Fig. 4 Implementation Schedule for homestead garden project, Calla Creek Cayo.

	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)
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	D
	Etc.

	Budgets approved and Training starts.
	FAO/MAF
	Implementation phase begins.
	
	
	
	
	
	
	X
	
	
	
	
	
	

	Materials and supplies procured and tools and fence materials delivered
	FAO/MAF
	Plot constr. Begins.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Plots fenced and beds prepared.
	Housewives
	Plots ready for planting
	
	
	
	
	
	
	
	
	X
	
	
	
	

	Seedbed prepared and planting begins. 
	Housewives
	Planting starts.
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	

	Weed control and fertilizer applications.
	Housewives
	Maintenance and crop nutrition programs in place.
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	
	
	
	Monthly Chronogram(2010)
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	Bed prep. For May planting.
	Housewives
	Beds ready for May planting
	
	
	X
	X
	
	
	
	
	
	
	
	
	

	Crops planted April/May with irrigation.
	Housewives
	Planting of annuals completed.
	
	
	
	X
	X
	
	
	
	
	
	
	
	

	Site visits, record keeping, and evaluation.
	FAO/MAF
	M&E in place.
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	

	Evaluation report presented.
	FAO/MAF
	Responsibility and ownership transferred to housewives.
	
	
	
	
	
	
	X
	X
	
	
	
	
	


Budget

The budget is presented in Table.12. The data show that FAO would invest $1,031.55 per housewife, while the housewife would contribute $1,020.00 or 98.9% of the former.  Budgeting was restricted to 12 housewives.
Table 12: Materials for Homestead Garden project, Calla Creek, Cayo district, Belize.

	Item of Expenditure
	Amount of Input
	Unit Cost
	Contributions

	
	
	
	FAO
	Farmer Group

	Water can (2 gals)
	1
	$14.00/each
	$14.00
	-

	Plastic drum (55 gals)
	1
	$25.00/each
	$25.00
	-

	Spray can (13.5L)
	1
	$75.00/each
	$75.00
	-

	Machete
	1
	$10.50/each
	$10.50
	-

	Garden Hose
	75ft.
	$125.00
	$125.00
	

	Weeding tool

(Cuma)
	1
	$20.00/each
	$20.00
	-

	Urea
	10 lbs
	$8.25/10 lbs
	$8.25
	-

	14:36:12
	10 lbs
	$10.75/10 lbs
	$10.75
	-

	19:19:19
	25lbs.
	$20.00
	$20.00
	

	Cow manure
	10bags
	$5.00/bag
	$50.00
	

	Seed (vegetables)
	Various
	$50.00
	$50.00
	-

	Seed (Plantain)
	10suckers.
	$10.00/each
	$100.00
	

	Malathion
	1 liter
	$13.25/liter
	$13.25
	-

	Condifor
	52 g
	$56.25/52 g
	$56.25 
	-

	Multimaya wire
	1.5 roll
	$120.00/roll
	$180.00
	-

	Posts
	12
	$4.00/each
	$48.00
	-

	Labor (fence & beds)
	4 man days
	$30.00/man day
	-
	$120.00

	Labour (maintenance and care)
	1hr/dayX9mths.
(30 man-days)
	$30.00/day
	
	$900.00

	Signs
	1
	$185.00
	$185.00
	

	Contingency
	5%TC
	
	$40.55
	

	Total (per garden)
	
	
	$1,031.55
	$1,020.00

	Total (12 Homestead gardens
	
	
	$12,379.60
	$12,240.00


Tree crop and horticulture nursery
Context and Justification
Calla creek, with almost 10 months of water deficits, is considered more conducive in the absence of irrigation to the cultivation of deep rooting tree crops, than shallow rooting species, on the alluvial terrace along the Mopan River. Local experiences in this low rainfall area have all supported this assertion. The survival of a large proportion of fruit trees in the area in the aftermath of seventeen days of prolonged floods of October, 2008 lends further credence to the theory.
There is a genuine interest in rehabilitating the existing population of fruit trees in the area and planting more, especially short varieties, which are less susceptible to wind damage, to transform Calla Creek into a major producing area for a wide variety of indigenous fruits. This not only establishes an income base for the residents, but provides an important temporary sanctuary for people and fowls during periods of unexpected, night time, flash floods until rescue operations are launched.  
Objectives
Objectives of the demonstration are to promote indigenous fruit production in the Calla Creek area through the rehabilitation of existing trees, and the development of improved planting materials in nurseries for expanding the current fruit tree base and creating an additional income generating opportunity.
Description
The group would be supplied with technical assistance from the University of Belize (UB) and MAF to assess the state of fruit trees in the Calla Creek area and in consultation with the interested residents, make specific recommendations for rehabilitation and further development. A small nursery consisting of 500 bagged plants is to be established by each of 8 persons and this would be used to develop propagation skills while producing plants for the fruit tree expansion and sale.

In addition:

· The small nursery plots must be accessible to visitors, and must be in close proximity to a water source.

· The farmers must each have established fruit trees on their property to qualify for participation.
· Areas/holdings where land stabilization and erosion control is needed would be given priority.
· Experience with fruit processing and preservation would be desirable.
· Participating residents must agree to bear any costs outside the budget line.

Implementation Schedule
The implementation schedule is presented in Fig.5. It is envisaged that implementation would start in October with 4 participants and continue during the remainder of the project. The second 4 would start in January. Scheduling of the value added phase would depend on the availability of fruit for processing.
Technical details/Production technology
To be provided by trainers.
General instructions
A sign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger at intervals/electronic files as recommended in the monitoring plan. Exteme care should be taken that the nurseries are not accessible to animals, especially cattle as they eat the plastic. Fertilizers and chemicals should at all times be stored in a safe place, out of reach of children and animals.

Capacity building requirements
Short courses dealing with:

· Varietal selection, plant propagation of both fruit and horticultural plants, and nursery management.
· Post harvest handling of fruit, processing, preservation and marketing.
· Virtues of team work and systematic planning.

Figure.  5  Implementation Schedule.

	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Assessment of needs and developing plans for nurseries.
	UB/MAF
	Development plans completed.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Training in plant propagation techniques.
	UB/MAF
	Implementation commenced.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Materials purchased and delivered to 4 participants.
	FAO/MAF
	Construction phase commenced.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Construction of nurseries, rooting media prepared, and seed/cuttings planted.
	Participants/

FAO/MAF
	Nurseries completed
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Plant care, propagation, and marketing.
	Participants
	Nursery is active and producing.
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	
	Monthly Chronogram(2010)

	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	

	Plant care, propagation, and marketing.
	Participants
	Nursery is active and producing.
	X
	X
	X
	X
	X,
	
	
	
	
	
	
	
	

	Site preparation and transplanting in the field.
	Participants
	Expansion phase commenced 
	
	
	
	
	X
	X
	
	
	
	
	
	
	

	Care in the field.
	Participant.
	Crop development phase commenced.
	
	
	
	
	
	
	X
	X
	X
	
	
	
	

	Post harvest handling of fruits from rehab trees, processing, and preservation.
	UB/MAF
	Value chain development commenced.
	
	
	X
	X
	X
	
	
	
	
	
	
	
	


Budget
The budget is presented in Table 13. The data show an investment of $1,052.63 per person by FAO, with the participant contributing $600.00 or 57% of the former.

Table 13: Materials for fruit tree grafting project, Calla Creek, Cayo district, Belize.

	Item of Expenditure
	Amount of Input
	Unit Cost
	Contributions

	
	
	
	FAO
	Farmer Group

	Polyethylene bags (10” x 14”)
	500 bags
	$25.00/100 bags
	$125.00
	-

	Budding Tape
	20 rolls
	$5.00/roll
	$100.00
	-

	Ideal plastic bags
	500 bags
	$3.00/100 bags
	$15.00
	-

	Sharpening Stone
	1
	$10.00/each
	$10.00
	-

	Shade cloth.
	30ft
	$4.84/ft
	$145.20
	

	Rootstock Seeds
	$1,000
	$0.10/each
	$100.00
	-

	Rooting hormone
	4ozs.
	$6.95/oz
	$27.80
	

	Polyfeed (19-19-19)
	50 kg
	$114.00/25 kg
	$288.00
	-

	Cow manure
	10 bags
	$5.00/bag
	$50.00
	

	Contingency
	5%
	
	$35.90
	-

	Labor (constr. Bagging, grafting etc.)
	10 man days
	$30.00/man day
	-
	$300.00

	Labour(maintenance and care)
	90hrs over 9mths.
	$30.00/9hrs
	
	$300.00

	Signs
	1
	$105.60
	$105.60
	

	Contingency
	5%TC
	
	$50.13
	

	Total (per 500 plants)
	
	
	$1,052.63
	$600.00

	Total (for 8persons)
	
	
	$8,421.04
	$4,800.00


Concepcion Village
The DRM practices to be introduced are:

· Irrigation development for vegetable production.

· Local fowl production enhancement.

Supplemental watering or irrigation is essential to extending the cropping pattern into the months of November to May when crop water deficits are experienced in this area (Table 4). This period of water deficits is characterized by low to moderate rainfall and reduced risks of crop losses arising from floods and hurricanes. The traditional rainy season of June to December still requires supplemental watering on account of the distribution pattern of rainfall with significant periods of deficit within months which show an average water surplus, a pattern which is expected to worsen as climatic changes are experienced.

Local fowl production enhancement is not only a good DRM practice, but also an inexpensive way to propagate the DRM message.

The practices introduced were selected to assist the members of this group to develop both their coping and resilience capacities and as a consequence, reduce their vulnerability to hazards. The principal hazard is drought for 5 months, followed by floods and hurricanes during September and October. Irrigation allows the members to shift production away from the high risks months of September and October, to enhance their livelihoods while working together and developing a team spirit.  Local fowl production enhances food security.
Irrigation development for vegetable production
Context and Justification
Belize imports some 8-13M$ of fruits and vegetables annually which accounts for a 11yr-average of about 10% of the total food import bill (Anon., 2009). This is unacceptable for a country which has a deficit budget and GOB’s policy aims to stimulate local production of fruits and vegetables with the hope of reducing the import bill, and at the same time pursuing a path of diversification in the sugar cane belt.
Shifting production to periods of water deficit, through the introduction of irrigation, not only reduces the risks associated with crop production, common in rainfed systems, but enhances the income generating activity of small farmers, farm workers, and their families. The short growing period of most vegetable crops make them ideal for small farming systems and allows the complete production shift to the less vulnerable months of the year, diversifies the production base, enhances livelihoods, and creates greater resilience to disasters.

Objectives
To promote agricultural product diversification in the village of Concepcion, located in a sugar cane belt, an industry in decline, through the introduction of irrigation technology.

Description
An area of some 12 acres in an abandoned Papaya field in Cocepcion village has been identified for vegetable production by the Concepcion group of farmers. The site has three abandoned wells and an analysis of the water available for irrigation is presented in Table.3.  The project proposes to supply the group with training, a complete irrigation system, inclusive of T-tape for three plantings, each for 3 acres. A supply of seed, pesticide and fertilizers for the first two plantings, each of 3 acres, would be provided, and the group would be required to supply their own inputs for the third. The farmer group is expected to participate fully in all training exercises.
The program of planting is presented below. However, the group may decide to vary this schedule based on market and production conditions, but such changes must maintain a crop size of three acres at each planting, and cannot exceed the value of investments presented in the budget (Table.13).
· Sept. /Dec. Onions, carrots, potatoes, tomatoes, sweet peppers, and cabbage at ½ acre each.
· Jan/Feb.  Irrigated corn at 2 acres, ½ acre of melons, and ½ acre of onions.
· Mar. /Apr. An acre each of Sweet peppers, and tomatoes, ½ acre each of cabbage and irrigated corn.
In addition:

· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The farmers must each have a valid pesticide applicator’s licence.

· Farmers must be willing to attend and participate in training sessions, and be willing to conduct tours of their demonstration plots for other farmers. Family members are also invited to attend the training sessions.
· Experience with vegetable production and marketing is desirable.

· Farmers must agree to bear any costs outside the budget line.

Implementation time
Training is expected to start in the first week of July, with field plot implementation scheduled for mid-August. Seedbed preparation is one month before the scheduled planting dates.

Figure 6.  Implementation Schedule.

	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Budgets approved and training Starts.
	FAO/MAF
	Implementation commenced.
	
	
	
	
	
	
	X
	X
	
	
	
	
	

	Seedbed for Sept/Nov. planting: prepared and planted.
	Farmers
	Nursery stage, first planting completed.
	
	
	
	
	
	
	
	X
	
	
	
	
	

	Land for Sept/Nov. planting Prepared and irrigation installed and planted.
	Farmers
	First planting site planted with irrigation installed.
	
	
	
	
	
	
	
	
	X
	X
	X
	
	

	Seedbed for Jan. /Feb. planting: prepared and planted.
	Farmers
	Nursery stage, 2nd planting completed.
	
	
	
	
	
	
	
	
	
	
	
	X
	

	
	Monthly Chronogram(2010)



	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	

	Land for Jan. /Feb. planting: Prepared and irrigation installed and planted.
	Farmers
	2nd planting site planted with irrigation installed.
	X
	X
	
	
	
	
	
	
	
	
	
	
	

	Seedbed for Apr. /May. Planting: prepared and planted.
	Farmers
	Nursery stage, 3rd planting completed.
	
	
	X
	
	
	
	
	
	
	
	
	
	

	Land forApr. /May. Planting: Prepared and irrigation installed and planted.
	Farmers
	3rd planting site planted with irrigation installed.
	
	
	
	X
	X
	
	
	
	
	
	
	
	


Implementation site
Abandoned papaya field in Concepcion village
Capacity building requirements
Short courses dealing with:

· Soil management for sustainable vegetable production.

· Pesticides and the impact on the environment, the user, and the consumers of produce.

· Virtues of team work and systematic planning.

General instructions
Asign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger at intervals as recommended in the monitoring plan. Exteme care should be taken that the protocols of pesticide use are adhered to.

Technical details and production technology
Seedbeds for peppers and tomatoes must be protected from white fly (T. vaporariorum) damage. Other details are presented in the programs of activities presented in the appendix.

Budgets
Budgets are presented in Tables.14,15,and 16 and the data presented show a total FAO investment with this group of $29,963.79 with the group contributing $18,238.63 or 60.9% of the former.
Table 14: Irrigation development and vegetable production, Concepcion Village, Sept. /Dec.

	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs
($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Nov./Dec
	Irrigation Equipment (Pump, mains, sub-mains, valves, connectors)


	Various (Table.A8)
	Various (Table.A8)
	$7,605.00
	

	
	T-tape


	3 rolls
	$780/roll
	$2,340.00
	-

	
	Land prep and development.

(Organic matter appl.)
	Various
	Various
	$2,400.00
	$750.00

	
	Mist blowers

	2
	$1,485.00
	$1,485.00
	

	
	Knapsack sprayers


	5
	$101.75
	
	$508.75

	
	½  acre Tomatoes (seed, pesticides, fertilizer)


	Various (Table.A4)
	Various (Table.A4)
	$1,107.68
	$500.00

	
	½ acre Sweet Peppers (seed, pesticides, fertilizer)


	Various (Table.A3)
	Various (Table.A3)
	$1616.63
	$500.00

	
	½  acre each of carrots, onions, and potatoes(seed,fertilizers,pesticides)


	Various (Table.A5,

A6, A7.)
	Various (Table.A5,

A6, A7.)
	$3,200.86
	$1,874.28

	
	½ acre cabbage

(seed,fertilizer,pesticides)


	Various
(Table.A2)
	Various

(Table.A2)
	$583.24
	$500.00

	
	Metal sign


	1
	$282.00
	$282.00
	

	
	Contingency
	5%TC
	
	$1,031.02
	

	
	Sub-totals(Nov/Dec)
	
	
	$21,651.43
	$4,633.08


Table 15: Irrigation development and vegetable production, Concepcion Village, Jan/Feb.

	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Jan./Feb.
	Irrigation Equipment (Pump, mains, sub-mains, valves, connectors)


	Various (table)
	Various (table)
	
	

	
	Mist Blower
	1
	$1,485.00
	$1,485.00
	

	
	Land prep and org. matter additions.
	Various
	Various
	$600.00
	$750.00

	
	2 acre Irrigated corn (seed, pesticides, fertilizer)


	Various (Table.A11)
	Various (Table.A11)
	$1,186.54
	$1,554.00

	
	½ acre Onions (seed, pesticides, fertilizer)


	Various (Table.A5)
	Various (Table.A5)
	$1,290.37
	$695.00

	
	½ acre melons (seed,fertilizers,pesticides)


	Various (Table.A12)
	Various (Table.A12)
	$414.62
	$241.50

	
	Contingency
	5%TC
	
	$248.83
	

	
	Sub-totals (Jan. /Feb.)
	
	
	$5,225.36
	$3,240.50


Table 16: Irrigation development and vegetable production, Concepcion Village, Mar. /Apr.

	Category


	Item of Expenditure
	Amount of inputs
	Unit Costs

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Farmer Group

	Mar./Apr.
	Irrigation Equipment (Pump, mains, sub-mains, valves, connectors)


	Various (table)
	Various (table)
	
	

	
	T-tape


	3 rolls
	$780/roll
	$2,340.00
	-

	
	Land prep. And org. mat. additions
	Various
	Various
	$600.00
	$750.00

	
	1 acre sweet peppers (seed, pesticides, fertilizer)


	Various (Table.A3)
	Various (Table.A3)
	
	$4,233.26

	
	1 acre cabbage (seed, pesticides, fertilizer)


	Various (Table.A2)
	Various (Table.A2)
	
	$2,166.48

	
	1 acre tomatoes (seed,fertilizers,pesticides)


	Various (Table.A4)
	Various (Table.A4)
	
	$3,215.36

	
	Contingency
	5%TC
	
	$147.00
	

	
	Sub-totals (Mar. /Apr.)
	
	
	$3,087.00
	$9,615.10

	
	Grand Total($Bze)
($US)


	
	
	$29,963.79
($14,982.90)
	$18,238.63
($9,119.32)


El Progresso (Cayo)
The DRM practices to be introduced are:

· Agryl tunnel structures for vegetable production.
· Local fowl production enhancement.

Supplemental watering or irrigation is essential to extending the cropping pattern into the months of January to June when crop water deficits are experienced in this area (Table 5). This period of water deficits is characterized by low to moderate rainfall and reduced risks of crop losses arising from floods and hurricanes. The agryl tunnel structure allows vegetable production both in the periods of excess water and water deficits, and has the distinct advantage of reduced pesticide use, and erosion risk. This allows the production of high priced crops at both times of potential waterlogging and deficits.
Local fowl production enhancement is not only a good DRM practice, but also an inexpensive way to propagate the DRM message.

The demonstrations are designed to enhance the coping capacities, and as a consequence lower the vulnerability of the group to drought and erosion hazards. The intervention facilitates the production of high priced crops with reduced levels of pesticide use during the dry season when water for irrigation is scarce and during the rains when the risk of erosion on the rolling lands is high.

Agryl tunnel structures for vegetable production
Each farmer would be provided with materials to construct Agryl tunnels for use both in the rainy season, using clear plastic covers over the Agryl net, and in the traditional dry season with the net alone, in both cases using irrigation and pest control measures requiring less pesticide usage.

Context and Justification
Belize imports some 8-13M$ of fruits and vegetables annually which accounts for a 11yr-average of about 10% of the total food import bill (Anon., 2009). This is unacceptable for a country which has a deficit budget and GOB’s policy aims to stimulate local production of fruits and vegetables with the hope of reducing the import bill.

Agryl structures are used to produce vegetables both in periods of excess rain when waterlogging and erosion are serious risks on the shallow soils of El Progresso, and periods of low rainfall when production is seriously constrained by soil water deficits.  This would guarantee a more stable output of vegetables, and contribute significantly to the livelihood enhancement of the residents. It would also be consistent with the national goals of increased local production, reducing the need for imports.
Objectives
To promote the production of vegetables in protected Agryl tunnels during period of both low and high rainfall as a practice to mitigate risks associated respectively with water shortages and excesses. It also reduces risks associated with erosion and insect infestations.
Description
Six farmers have volunteered for the demonstrations and each would be supplied with materials to construct Agryl Tunnel structures for production of Bell Peppers during both the rainy and dry seasons. Each farmer will produce about 1/20 acre (525 plants at 2’X2’ spacing) at three times using both soil organic additives and fertilizer. Planting would coincide with periods when normal production of the crop is not possible, and the particulars production system would demonstrate:

· A system of pest control, relatively independent of chemicals.
· The benefits of soil management and reduced fertilizer use.

· Efficient irrigation water use.

· A system of crop production on shallow soils during rainy periods.

· Controlling market supply through planning and timing of production.

· The virtues of working together.

In addition:

· The demonstration plot must be accessible to visitors by vehicle, and must be in close proximity to a water source.

· The farmers must each have a valid pesticide applicator’s licence.

· Farmers must be willing to attend and participate in training sessions, and be willing to conduct tours of their demonstration plots for other farmers.
· Experience with vegetable production and marketing is desirable.

· Farmers must agree to bear any costs outside the budget line.

Implementation time
Training is expected to start in September, with field plot implementation scheduled for October for two farmers. Seedbed preparation is one month before the scheduled planting dates which covers both the wet and dry seasons, but essentially outside of the high risks months of September and October. Growth, development, and yield would be monitored and the information used to guide the future development of Tunnel structures. Completion of this group is scheduled for August 2010. A second group of four farmers would start field implementation and continue with a similar schedule until the end of the project.
Figure 7.  Implementation Schedule.

	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	Etc.

	Budgets approved and training Starts.
	FAO/MAF
	Implementation commenced.
	
	
	
	
	
	
	
	
	X
	
	
	
	

	Model Tunnel structure established for training.2farmers
	FAO/MAF/Farmer.
	Construction training completed.
	
	
	
	
	
	
	
	
	
	X
	
	
	

	Protected seedbed planted for first crop of Bell peppers.
	Farmers
	Seedlings ready for first planting in September. 
	
	
	
	
	
	
	
	
	
	X
	
	
	

	First planting in November, rainy season planting.
	Farmers
	Planting first crop, at two sites completed.
	
	
	
	
	
	
	
	
	
	
	X
	
	

	
	Monthly Chronogram(2010)

	
	J
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	M
	A
	M
	J
	J
	A
	S
	O
	N
	D
	

	Protected seedbed January, and Second planting in Feb/Mar. Dry season planting.
	Farmers
	2nd planting completed, dry season crop.
	X
	X
	X
	
	
	
	
	
	
	
	
	
	

	Protected seedbed in March, and third planting in Apr. /May Dry season planting.
	Farmers
	 3rd planting completed, dry season crop.
	
	
	X
	X
	X
	
	
	
	
	
	
	
	

	Crop monitored and data on costs, growth, and yield collected.
	FAO/MAF
	Quantitative information available for Tunnel structure.
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	


Implementation site

The village of El Progresso in the Cayo district.
Capacity building requirement

Short courses dealing with:

· Agryl Tunnel structure construction and management of this structure and the family drip system.

· Soil management for sustainable vegetable production.

· Pesticides and the impact on the environment, the user, and the consumers of produce.

· Virtues of team work and systematic planning.

General instructions
Asign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger at intervals as recommended in the monitoring plan. Exteme care should be taken that the protocols of pesticide use are adhered to.
Technical details and production technology
Seedlings must be produced under a protected structure to eradicate or reduce viral infections transmitted by white flies (T vaporariorum).
Presented in programs of production activities in the appenix.
Budgets
The budget for Agryl tunnel demonstrations planned for El Progresso village are presented in Table 16. The contribution from FAO is $29,351.88, and from the farmers mainly for labour in construction, land preparation, irrigation and crop care is $24,300.00 for the three crops, or 82.8% of the former.
Table 17:  Materials for construction of Agryl Tunnel structure

	Item of Expenditure
	Amount of Input
	Unit Cost
($Bze)
	Contributions($Bze)

	
	
	
	FAO
	Farmer Group

	Agryl
	1 roll
	$1,350.00
	$1,350.00
	-

	Lumite net.
	1/3 roll (13’X54’)
	$950.00/roll
	$316.67
	

	Clear plastic
	1 roll
	$975.00/roll
	$975.00
	

	String
	1 roll
	$25.00
	$25.00
	-

	Staples
	1 Pk
	$10.00
	$10.00
	-

	3” Nails
	3 lbs
	$3.54
	$10.62
	-

	1” PVC sch 40
	20 lengths
	$24.83
	$496.60
	-

	Labour, cutting posts and constructing tunnel/protected seedbed.
	10 man-days
	$30/man day
	
	$300.00

	Crop maintenance.
	2hrs/dayX120daysX3crops

(26.6man-days)X3
	$30.00/manday
	
	$2,400

	Contingency
	5%TC
	
	$159.19
	

	Total
	
	
	$3,343.08
	$2,700.00

	Total(six structures)
	
	
	$20,058.48
	$16,200.00


Table 18: Materials for family drip system of irrigation, seed, and fertilizer appropriate for agryl tunnel vegetable production unit.
	Item of Expenditure
	Amount of Input
	Unit Cost
	Contributions

	
	
	
	FAO
	Farmer Group

	Micro-Drip tape 250 m/4 mm
	3
	$250.00/each
	$750.00
	-

	½” lay flat PE hose
	200 ft
	$0.40/ft
	$80.00
	-

	200 L PE drum
	1
	$50.00/each
	$50.00
	-

	4/7 x 4/7 connectors
	50
	$0.50/each
	$25.00
	-

	Filter
	1
	$100.00/each
	$100.00
	-

	Crop inputs

(Seed and fertilizer) 1 acre sweet peppers.
	1/6 acre
	$2,820.85/acre
	$470.14
	

	Labour inputs
	15 man daysX3crops
	$30/man day
	
	$1,350.00

	5% Contingency
	
	
	$73.76
	-

	Total
	
	
	$1,548.90
	$1,350.00

	Total(six systems)


	
	
	$9,293.40
	$8,100.10


Local fowl production enhancement 

Local fowl production enhancement forms part of an effort of several organizations, namely MAF, RUTA, OIRSA, and IADB to develop the institutional capacity at University of Belize (UB) to deliver training, and provide information, services, and materials for the replication of a simple, yet very effective DRM practice, as for example local fowl production, to rural Belize in an organized and sustainable manner.

Context and Justification
The success of this project in replicating good DRM practices while promoting the importance of preparedness, community planning, and mitigation in Disaster Risk Management depends in large measure on the level of institutional support received.  Though requested by GOB, the current level of support from MAF is far from encouraging. If used as an indication of support after FAO’s funding expires, then the project would join the pile of failed interventions.

It is expedient at this time therefore, to join with other organizations in developing the capacity at UB which would be used to promote DRM in a tangible way after FAO’s commitment ends. IADB has expressed an interest in developing the teaching capacity of the Department of Agriculture, UB, to deliver courses in Climate Change and Disaster Risk Management. When combined with efforts to produce materials, information and services to replicate good DRM practices, such as local fowl production, it provides a sustainable approach to enhancing coping capacities of rural communities. Developing a seed bank, and a nursery to supply dwarf cultivars of wind tolerant fruit trees, and pedigree dairy animals for sale are some of the additional ways the University plans to get more involved in Disaster risk management.
This section details FAO’s contribution to a collective effort to assist in the development of the institutional capacity at UB in the area of enhanced local fowl production.
Objective
Objectives are to develop and maintain two nucleus flocks of Rhode Island Red (RIR), and local hens, for the purpose of collecting information on the performance of crosses, supplying cockerels and incubation services to farmers for flock upgrades, all as an initial part of institutional support in replicating good DRM practices throughout rural Belize.  This along with training, materials, information, and services in support of replicating other DRM practices provides a sustainable approach to developing a Disaster Risk Management capability.
Description
Farmers’ groups would be supplied with dual purpose imported cockerels of the Rhode Island breed, at a subsidized price, to replace small and often old roosters in their flocks.  The enhancement strategy is designed to promote DRM in these communities.

FAO would join with other organizations, namely UB, OIRSA, and RUTA and establish and maintain two nucleus flocks of 100 Rhode Island hens and 100 local hens essentially to:

· Produce hatching eggs for incubation to supply replacement pullets and breeder cockerels from the Rhode Island flock.

· Crossbreed selected local hens with purebred Rhode Island cockerels to produce F1 pullets with improved laying capacity, observe, and document their performance.
· Supply surplus purebred Rhode Island cockerels to rural farmers to upgrade local flocks, while promoting a strong awareness of DRM and potential benefits.

· Create a teaching tool for poultry management, the importance of local fowl in meat production and as a powerful DRM practice for rural households in resource deficient communities.

· Initiate and establish a poultry extension program to supply information, incubation and veterinary services, and purebred Rhode Island Red pullets and cockerels to upgrade local flocks for improved egg and meat production.

The approach of developing synergies with other organizations is consistent with the objectives of FAO managed projects, and would increase capacity while ensuring continuity after this phase of the project is completed.

Implementation Schedule
The implementation schedule is presented in Fig.8. It is envisaged that implementation would start in September and the entire process would be completed by October,2010.
Technical details/Production technology
Birds:  All birds must be vaccinated against Newcastle disease. This is a free service provided by GOB in the aftermath of a recent outbreak of the said disease. 
Nutrition:  The aim is to kitchen wastes, earthworms, grass and high protein forages for the local birds and the F1 crosses. The RIR chickens would be raised to four month on a diet of soybeans and corn mixtures, and slowly introduced and finished on the diet for the local and local crosses flocks.
General instructions
Asign board has to be posted at the demonstration site. A sample of which is presented in section. All demonstration records must be kept in an assigned ledger/electronic files at intervals as recommended in the monitoring plan. Exteme care should be taken to protect the flocks from outside sources of infection, through the introduction of sanitation protocols for persons moving in and out of the production sites.
Capacity building requirements
Short courses dealing with:

· Training the trainers. Short intensive course to staff in Disaster Risk management, and good Disaster Risk Mitigation practices in the Caribbean.

· Poultry management and poultry production as a DRM practice.
· Market opportunities for local fowls, local fowl eggs, and by-product utilization.
· Virtues of team work and systematic planning.

Figure 8:  Implementation Schedule.

	Activities to be undertaken
	Who is responsible?
	Expected Output or Outcome
	Monthly Chronogram(2009)

	
	
	
	J
	F
	M
	A
	M
	J
	J
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	S
	O
	N
	D
	Etc.

	Repair and upgrade the current poultry production facilities.
	FAO/MAF
	Facilities ready for stocking.
	
	
	
	
	
	
	
	
	
	
	X
	X
	

	
	
	
	Monthly Chronogram(2010)
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	Stock pens with Rhode Island Red chicks, and local pullets.
	FAO/MAF
	Project established.
	X
	X
	
	
	
	
	
	
	
	
	
	
	

	Feeding, monitoring and implementation of health program.
	UB/FAO
	Growth and development of flocks.
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Construction and introduction of nesting boxes and incubators. 
	UB/OIRSA/RUTA
	Reproductive facilities ready.
	
	
	
	
	X
	X
	X
	
	
	
	
	
	

	Initiate cross breeding program, hatching and info services selection and rearing of birds for farmers.
	UB/FAO
	Project fully operational.
	
	
	
	
	
	
	X
	X
	X
	
	
	
	

	Sale of eggs, chicks, and RIR cockerels to farmers and general public.
	UB
	Marketing commenced.
	
	
	
	
	
	
	
	X
	X
	X
	X
	
	

	Introduction of cockerels to farmer groups with strong awareness campaign of DRM and integrated farming systems.
	FAO/UB
	Promotion of DRM countrywide
	
	
	
	
	
	X
	X
	X
	
	
	
	
	

	Evaluation of the process, for further development.
	All
	Evaluated and adjusted for continuity.
	
	
	
	
	
	
	
	X
	X
	X
	X
	
	


Budget
The budget for establishing two nucleus flocks at UB Central Farm which would act as a teaching tool, a demonstration to farmers, a source of information on the performance of crosses, a consistent and reliable source of RIR birds for upgrading local fowl flocks at the household level, and a powerful tool in DRM awareness campaign is presented in Table 18. The information shows a contribution of $17,436.83 from FAO, and $23,700.00 from the partners.
Table 19: Development of nucleus flocks of Rhode Island Red and local fowl crosses at UB Central Farm in support of a plan to enhance local fowl production.
	Category
	Item of Expenditure
	Amount of Input
	Unit Cost

($Bze)
	Contributions($Bze)

	
	
	
	
	FAO
	Other Partners.

	Repair and upgrade of local facilities.
	Chicken Coops and range facilities.
	Various
	Various
	$5,679.50
	

	
	Nesting boxes.
	10 boxes(range of six boxes)
	$120.00/box range.
	
	$1,200.00
(UB)

	
	Electrification and plumbing.
	Various
	Various
	$1,500.00
	-

	
	Feeders and waterers.
	Various
	Various
	
	$1,450.00
(RUTA)

	
	Incubator units inclusive of shed, heating lamps, sexing equipment, debeakers, carton boxes. 
	Various
	Various
	
	$15,500.00
(RUTA/OIRSA)

	RIR chickens/local fowls.
	RIR hatching eggs.
	360
	$900.00
	$900.00
	-

	
	Local chicken Pullets
	100
	$10.00/each
	$1,000.00
	-

	M&S
	Feed

(Soybean)
	5100lbs.
	$0.75/lb
	$3,825.00
	-

	
	Feed corn.
	9500lbs
	$0.36/lb.
	$3,420.00
	-

	Labour.
	Care and monitoring.
	185 man-days.
	$30.00/man day.
	
	$5,550.00
(UB)

	Visibility

FAO/GOB
	Metal sign
	1(4’x2.5’)
	$282.00
	$282.00
	

	
	Contingencies
	5%TC
	
	$830.33
	

	Total


	
	
	
	$17.436.83
	$23,700.00


Budget summary and proposed disbursement schedule
The data show that for the four demonstrations along with the institutional strengthening of UB, FAO’s investments in livestock, inclusive of pasture development, is $22,035.97USD, and in irrigated crop production, $49,742.85USD making a total of $71,778.81USD.  Local counterpart investments account for $56,809.36USD or 71.2% of the former. Additional supporting data are presented in Tables A17 to A21 in the appendix. This is by no means the sum total of all activities planned as others may be added as the project progresses.
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Appendix
(List of tables in support of budget data)

Table A1: Irrigation equipment and costs for a drip system for 3 acres of vegetables.

	Item of Expenditure
	Quantity
	Unit Cost
	Total Cost

	3” polyethylene hose
	2 rolls
	$780/roll
	$1,560.00

	2” polyethylene hose
	1 roll
	$570/roll
	$570.00

	T-tape
	3 rolls
	$780/roll
	$2,340.00

	3” polybarb T
	1
	$45.00
	$45.00

	3” Honda water pump
	1
	$1,200
	$1,200.00

	3” Suction line
	15ft
	$9.00/ft
	$135.00

	3” disc filter
	1
	$350.00
	$350.00

	3” polybarb male
	4
	$45.00
	$180.00

	3” female adaptor
	6
	$5.00
	$30.00

	3” elbow
	3
	$6.00
	$18.00

	3” pvc tee
	3
	$6.00
	$18.00

	Reducer 3” to 1”
	1
	$8.00
	$8.00

	1” female adaptor 
	1
	$2.00
	$2.00

	1” air relief valve
	1
	$40.00
	$40.00

	3” pvc pipe
	1 length
	$76.00
	$76.00

	3” pvc elbow
	2
	$6.00
	$12.00

	3” clamp
	10
	$2.00
	$20.00

	Reducer 3” to 2”
	4
	$9.00
	$36.00

	2” pvc ball valve
	4
	$25.00
	$100.00

	2” female adaptor
	4
	$5.00
	$20.00

	2” polybarb male
	4
	$5.00
	$20.00

	2” clamps
	8
	$1.50
	$12.00

	Pvc glue
	½ quart
	$18.00
	$18.00

	Pvc cleaner
	½ quart
	$15.00
	$15.00

	Teflon
	5 rolls
	$2.00
	$10.00

	Total
	-
	-
	$6,835.00

	Equipment less T-tape (2,340.00)
	
	$4,495.00


Table.A2. Seed, fertilizer, and pesticide inputs for one acre of Cabbages based on calendar of activities, MAF.
	
	Item of Expenditure
	Quantity
	Unit Cost
	Total Cost

	
	Seed (Green boy)
	11,000
	$44.75/2,500
	$179.00

	
	Gaucho
	1 Pk
	$40.00/48 g 
	$40.00

	Herbicide
	Roundup
	2 liters
	$17.95/liter
	$35.90

	
	Dual Gold (Lasso)*
	½ liter
	$76.00/liter
	$76.00

	
	Select (Fusilade)**
	½ liter
	$27.00/liter
	$27.00

	Fungicide
	Amistar (Ridomil)***
	10g
	$5.75/pk
	$5.75

	Insecticide
	Dipel
	1 can
	$27.95/500g
	$27.95

	Fertilizers
	14:36:12
	2 sks
	$60.55/110 lb sk
	$121.10

	
	KNO3
	140 lbs
	$118.25/55 lbs
	$354.75

	
	Urea (46:0:0)
	395 lbs
	$56.25/100 lbs
	$225.00

	
	Polyfeed (19:19:19)
	44 ½ lbs
	$114.00/55 lbs
	$114.00

	Total (one acre)
	
	
	
	$1,206.45


Input costs for ½ acre $603.23
50% fertilizer reduction on ½ acre $399.51
*Dual Gold is used as a substitute for Lasso.

** Select is used as a substitute for Fusilade.

*** Amistar is used as a substitute for Ridomil.

Table. A3.  Seed, fertilizer and pesticide inputs for one more of Sweet Peppers (Bell peppers) based on calendar of activities, MAF.

	
	Item of Expenditure
	Quality
	Unit Cost
	Total Cost

	
	Seed (Lido co.)
	11 Pks
	$137.50/Pk of 1,000
	$1,512.50

	
	Gaucho
	1 Pk
	$40.00/48g
	$40.00

	Insecticide
	Condifor
	273 g
	$56.25/52g
	$337.50

	
	Lursban (Regent)*
	150 mls
	$39.00/liter
	$39.00

	Fertilizers
	14:36:12
	2 bags
	$60.55/110 lb bag
	$121.10

	
	Ammon. Nitrate (NH4NO3)
	336 lb
	$60.00/110 lb bag
	$180.00

	
	MAP (12:61:0)
	52 lb
	$156.75/55 lb bag
	$156.75

	
	Polyfeed (19:19:19)
	70 lb
	$114.00/55 lb bag
	$228.00

	
	Pot. Nitrate (KNO3)
	270 lb
	$118.25/55 lb bag
	$591.25

	Total
	
	
	
	$3,206.25


Input costs for ½ acre $1,603.05
50% fertilizer reduction on ½ acre $1,283.78
* Lursban is used as a substitute for Regent

Table. A4.  Seed, fertilizer, and pesticides inputs for one acre of Tomatoes based on calendar of activities, MAF.
	
	Item of Expenditure
	Quantity
	Unit Cost
	Total Cost

	
	Seed (Green Pride)
	11,000
	$80.00/1,000 Pk
	$880.00

	
	Gaucho
	1 Pk
	$40.00/48 g
	$40.00

	Fungicide
	Amistar (Ridomil)*
	1 Pk
	$5.75/10 g Pk
	$5.75

	Herbicides
	Gromaxone 
	1 ½ liters
	$16.25/liter
	$32.50

	
	Select (Fusilade)**
	1 liter
	$27.00/liter
	$27.00

	Insecticide
	Confidor
	26 g
	$56.25/52 g
	$56.25

	Fertilizers
	14:36:12
	2 bags
	$60.55/110 lb bag
	$121.10

	
	Ammon. Nitrate
	216 lbs
	$60.00/110 lb bag
	$120.00

	
	Polyfeed (19:19:19)
	40 lbs
	$114.00/55 lbs
	$114.00

	
	MAP (12:61:0)
	65 lbs
	$156.75/55 lbs
	$313.50

	
	NuFol. Ca.
	180 mls
	$31.75/liter
	$31.75

	
	KNO3
	132 lbs
	$118.25/55 lbs
	$354.75

	Total (one acre)
	
	
	
	$2,096.60


Input costs for ½ acre $1,048.30
50% fertilizer reduction on ½ acre $768.90
* Amister is used as a substitute for Ridomil.

** Select is used a substitute for Fusilade.

Table. A5.  Condensed Schedule of costs for production of onions.

	Item
	Contributions

	
	FAO ($)
	Farmer Group ($)

	Land Preparation
	-
	320.00

	Seed
	1,095.00
	-

	Herbicide
	243.00
	-

	Insecticide
	87.00
	-

	Fungicide
	243.00
	-

	Fertilizer
	533.90
	-

	Labor
	-
	968.00

	Irrigation System Fuel (30 x $8.50)
	255.00
	-

	Subtotal
	2,457.85
	1,288.00

	Contingency 5%
	122.89
	103.04

	Grand Total
	2,580.74
	1,391.04

	¼ acre
	645.19
	347.76


Table A6.  Condensed Schedule of costs for production of carrots extracted.

	Item
	Contributions

	
	FAO ($)
	Farmer Group ($)

	Land Preparation
	-
	120.00

	Seed
	104.00
	16.00

	Fertilizer (3 Urea $56.25, 14:36:12 $67.55, Potassium $96.25)
	579.00
	-

	Thinning
	-
	256.00

	Manual Weed Control
	-
	768.00

	Irrigation 
	128.00
	-

	Pest Control
	308.00
	-

	Disease Control
	179.00
	-

	Harvesting
	-
	256.00

	Subtotal
	1,298.00
	1,416.00

	Contingency 5%
	64.90
	70.80

	Grand Total
	1,362.90
	1,486.80

	¼ acre
	340.73
	371.50


Table. A7.  Condensed Schedule of costs for production of potatoes.

	Items
	Contributions

	
	FAO ($)
	Farmer Group ($)

	Land Preparation
	-
	130.00

	Seeds (1000 lbs x 0.85/lb)
	850.00
	-

	Bags
	70.00
	-

	Fertilizer
	991.75
	-

	Fungicide
	180.00
	-

	Insecticide
	163.50
	-

	Herbicide
	71.00
	-

	Other
	14.75
	-

	Labor (25/man day)
	-
	$700.00

	Subtotal
	2,341.00
	830.00

	Contingency 5%
	117.05
	41.50

	Grand Total
	2,458.05
	871.50

	¼ acre 
	614.51
	217.88


Table A8: List of materials for the Concepcion irrigation system designed by the irrigation and drainage unit of MAF.

	Item of Expenditure
	Amount of Input
	Unit Cost
	Total Cost

	1 ft dripper spacing T-tape
	9 rolls
	$780.00/roll
	$7,020.00

	2” Blue Stripe
	3 roll
	$780.00/roll
	$2,340.00

	3” Blue Stripe
	3 roll
	$570.00/roll
	$1,710.00

	3” PVC Tee
	3
	$6.00/each
	$18.00

	3” to 2” PVC reducer
	12
	$6.00/each
	$72.00

	2” Ball valve
	12
	$25.00/each
	$300.00

	2” Male Poly Barb
	13
	$5.00/each
	$65.00

	2” Female PVC adaptor
	12
	$5.00/each
	$60.00

	3” Female PVC adaptor
	15
	$5.00/each
	$75.00

	3” Male Poly Barb
	12
	$45.00/each
	$540.00

	3” Tee Poly Barb
	1
	$45.00/each
	$45.00

	2” PVC Pipe
	1 length
	$32.00/each
	$32.00

	3” PVC Cross
	4
	$40.00/each
	$160.00

	2” Clamps
	26
	$1.50/each
	$39.00

	3” Clamps
	20
	-
	$40.00

	3” Elbow
	3
	$12.00/each
	$36.00

	3” to 1” Reducer
	1
	-
	$8.00

	1” Female adaptor
	1
	-
	$2.00

	1” Air Releaf valve
	1
	-
	$35.00

	3” Disc Filter
	1
	-
	$350.00

	3” PVC pipe
	10 ft
	-
	$40.00

	3” Check valve
	1
	-
	$150.00

	3” Suction Hose
	30 ft
	-
	$240.00

	60 M3/Hr. 85 ft pressure Honda Water Pump
	1
	-
	$1,200.00

	PVC Glue
	1 qt
	$18.00/qt
	$18.00

	PVC Cleaner
	1 qt
	$15.00/qt
	$15.00

	Teflon Tape
	10 rolls
	$1.50/roll
	$15.00

	Total
	
	
	$14,625


Table A9: cost of production for 1 acre of potatoes in Cayo
	Activities


	Quantity
	Unit Cost
	Total Cost

	
	
	
	

	Land Preparation
	
	
	

	Plow
	2 hrs.
	$50.00 
	$50.00 

	Harrow
	1 hr.
	$40.00 
	$40.00 

	Bedding
	1 hr.
	$40.00 
	$40.00 

	
	
	
	

	Materials
	
	
	

	Seed
	1,000 lbs.
	$0.85 
	$850.00 

	Bags
	100 bags
	$0.70 
	$70.00 

	
	
	
	

	Fertilizer
	
	
	

	
	
	
	

	46-0-0
	4 bags
	$32.00 
	$128.00 

	0-46-0
	4 bags
	$31.40 
	$125.60 

	0-0-60
	5 bags
	$26.90 
	$134.50 

	Nutrileaf
	2 pks
	$10.50 
	$21.00 

	Bayfolan
	2 liters
	$10.75 
	$21.50 

	
	
	
	

	Fungicides
	
	
	

	Ridomil
	3 pks.
	$60.00 
	$180.00 

	Manzate
	10 kilos
	$12.50 
	 

	
	
	
	

	Insecticides
	
	
	

	Pegasus
	1 liter
	$39.50 
	$39.50 

	Confidor
	1 pk.
	$60.00 
	$60.00 

	Decis
	1 liter
	$64.00 
	$64.00 

	
	
	
	

	Herbicides
	
	
	

	Sencor
	3 pks.
	$7.00 
	$21.00 

	Fusilade
	1 liter
	$50.00 
	$50.00 

	
	
	
	

	Other
	
	
	

	Hormone
	1 pk.
	$6.75 
	$6.75 

	Sticker
	1 liter
	$8.00 
	$8.00 

	
	
	
	

	TOTAL COST OF INPUTS
	 
	 
	$1,909.85 


Table A10: cost of production for one acre of onions
	Activity
	
	Description
	Cost per Unit
	Cost
	Total

	Land Preparation
	Ploughing
	
	40
	60.00
	

	
	Harrowing
	
	40
	40.00
	

	
	Cross Plough
	
	40
	40.00
	

	
	Bedding
	
	40
	40.00
	180.00

	
	Seed
	
	$180.00 
	540.00
	

	
	Planting
	
	4
	200.00
	740

	
	Fertilizer/Granular
	0-46-0
	38.5
	115.50
	

	
	
	0-0-60
	32
	64.00
	

	
	
	46-0-0
	35
	70.00
	

	
	
	13-0-44
	75
	300.00
	

	
	Fertilizer/Foliar
	20-20-20
	12
	24.00
	

	
	
	Bayfolan
	10
	20.00
	

	
	Herbicide
	Fusilate
	60
	120.00
	

	
	
	Basagran
	36
	72.00
	

	
	
	Ronstar
	54
	54.00
	

	
	Insecticide
	Ambush
	35
	35.00
	

	
	
	Malathion
	15
	11.25
	

	
	
	Vertimec
	50
	25.00
	

	
	Fungicide
	Amistar
	50
	200.00
	

	
	
	Silvacur
	44
	176.00
	

	
	
	Bravo C.M
	55
	165.00
	1451.75

	
	Onion Bags
	
	0.6
	240.00
	240.00

	
	Spreading Fertilizer
	
	2.5
	97.50
	

	
	Spraying Herbicide
	
	2.5
	37.50
	

	
	Spraying Insecticide
	
	2.5
	37.50
	

	
	Harvesting
	
	2.5
	200.00
	372.5

	TOTAL
	
	
	
	2984.25
	2984.25


Table A11: Production costs for 10 acres of mechanized corn

	Particulars
	Unit Cost
	Total Cost

	Bush hogging (land preparation
	$35.00
	$280.00

	Rome plowing
	$65.00
	$650.00

	Harrowing 2 passes
	$35.00
	$525.00

	Seeds
	$2.45
	$392.00

	Planting
	$35.00
	$175.00

	Fertilizer 
	
	

	Fertilizer at planting  14-36-12
	$47.65
	$476.60

	Urea for( side area)before30 days of planting
	$46.00
	$460.00

	Herbicide
	
	

	Atrazine(2 litre/acres)
	$5.86
	$117.20

	Prowl(1 liter/acre
	$33.00
	$330.00

	Insecticide -Procrone (1 liter/acre)
	$22.00
	$225.00

	Cultivate
	$35.00
	$350.00

	Harvesting with combine(($1.30 bags/acre
	$1.30
	$325.00

	 
	
	

	Total
	
	$4,305.80

	10 % contingency
	
	$430.00

	Grand Total
	
	$4,736.27

	
	
	

	Income from Corn Production
	
	

	Dried Corn
	$0.23
	$6,750.00


Table A12: cost of production for 1 acre of watermelon
	Activities
	Quantity
	Unit Cost ($)
	Total Cost

	
	
	
	

	Land Preparation
	 
	 
	 

	 
	
	
	 

	Plough
	1 hr.
	40
	40

	Harrow
	1 hr.
	40
	40

	 
	 
	 
	 

	Seed
	 
	 
	 

	 
	
	
	 

	Top Yield
	4 oz.
	110
	110

	King Charles ($85.00)
	
	
	 

	 
	 
	 
	 

	Fertilizer
	 
	 
	 

	 
	
	
	 

	Urea
	1 bag
	31
	31

	14:36:12
	3 bags
	32.5
	97.5

	Crop Finisher
	2 pks
	14
	28

	 
	 
	 
	 

	Fungicides
	 
	 
	 

	 
	
	
	 

	Antracol
	10 pks
	17.5
	175

	Bravo
	4 liters
	33.5
	134

	 
	 
	 
	 

	Insecticides
	 
	 
	 

	 
	
	
	 

	Baytroid
	3 liters
	33.25
	99.75

	Confidor
	1 pk.
	54
	54

	 
	 
	 
	 

	Weed Control
	 
	 
	 

	 
	
	
	 

	Paraquat
	4 liters
	11.5
	46

	 
	 
	 
	 

	
	
	
	

	Grand Total
	 
	 
	855.25

	
	
	
	


Table A13: cost of production for one acre of carrots
	
	
	
	
	

	HEAD
	ACTIVITY
	UNIT
	COST/UNIT
	TOTAL

	
	
	
	
	

	Land Preparation
	Plough
	1 hr.
	$40.00 
	$40.00 

	 
	Harrow
	1 hr.
	$40.00 
	$40.00 

	 
	Bed Preparation
	1 hr.
	$40.00 
	$40.00 

	 
	 
	 
	 
	$120.00 

	 
	 
	 
	 
	 

	Sowing
	Seeds
	8 oz.
	$13.00 
	$104.00 

	 
	Sowing
	4 hrs.
	$4.00 
	$16.00 

	 
	 
	 
	 
	$120.00 

	 
	 
	 
	 
	 

	Fertilizer
	Urea
	3 bags
	$37.00 
	$111.00 

	 
	Phosphorus
	2 bags
	$37.00 
	$74.00 

	 
	Potassium
	3 bags
	$37.00 
	$111.00 

	 
	 
	 
	 
	$296.00 

	 
	 
	 
	 
	 

	Thinning
	Manual Thinning
	64 hrs.
	$4.00 
	$256.00 

	 
	 
	 
	 
	 

	Weed Control
	Manual Weed Control
	192 hrs.
	$4.00 
	$768.00 

	 
	 
	 
	 
	 

	Irrigation
	Irrigating 3 days after
	32 hrs.
	$4.00 
	$128.00 

	 
	sowing/3 days after
	 
	 
	 

	 
	germination
	 
	 
	 

	 
	 
	 
	 
	 

	Pest Control
	Sevin
	16 lbs.
	$11.50 
	$84.00 

	 
	Rat Bait
	8 kgs.
	$16.00 
	$128.00 

	 
	Labour
	24 hrs.
	$4.00 
	$96.00 

	 
	 
	 
	 
	$308.00 

	 
	 
	 
	 
	 

	Disease Control
	Manzate
	2 kgs.
	$12.50 
	$25.00 

	 
	Benlate
	1 kg.
	$34.00 
	$34.00 

	 
	Labour
	30 hrs.
	$4.00 
	$120.00 

	 
	 
	 
	 
	$179.00 

	 
	 
	 
	 
	 

	Harvesting
	Manually
	64 hrs.
	$4.00 
	$256.00 

	 
	 
	 
	 
	 

	Grand Total
	 
	 
	 
	$2,431.00 

	 
	 
	 
	 
	 

	
	
	
	
	

	Average yield per acre = 8,000 lbs. (none irrigated)
	
	


Table A14: Condensed Schedule of costs for production of 1 acre of watermelons.
	Item
	Contributions

	
	FAO
	Farmer Group

	Land Preparation
	-
	$80.00

	Seed (4 ozs)
	$110.00
	-

	Fertilizer
	$145.00
	-

	Fungicide
	$309.00
	-

	Insecticides
	$153.75
	-

	Herbicides
	$72.00
	-

	Labor (Manual Spraying/Fertilizer application/Harvesting)
	-
	$150.00

	Subtotal
	$789.75
	$230.00

	Contingency 5%
	$39.49
	$11.50

	Total
	$829.26
	$241.50


Table A15: Condensed Schedule of costs of production of irrigated corn per acre.

	Item
	Contributions

	
	FAO
	Farmer Group

	Land Preparation
	-
	$90.00

	Seed (25,000 kernels)
	$70.00
	-

	Planting (8 man days)
	-
	$200.00

	Fertilizer
	$157.25
	-

	Herbicides
	$82.17
	-

	Manual Spraying
	-
	$50.00

	Harvesting (16 man days)
	-
	$400.00

	Irrigation Costs (30 days x 1 gal gas/day)
	$255.00
	-

	Subtotals
	$565.02
	$740.00

	Contingency 5%
	$28.25
	$37.00

	Total
	$593.27
	$777.00

	½ acre
	$296.64
	$388.50
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� C.E.C=Cation Exchange Capacity.


� %BS=Percent Base Saturation.


� SM1=Santa Martha,site1


� SMI=Santa Martha site1


� (H)=High


� (VH)=Very High.


� (A)=Average.


� (EH)=Extremely High


� (M)=Medium
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