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Abstract No 1 
Title: Assessment of Post-harvest losses for horticultural crops 
 
By: Patrick E. Cortbaoui1, Michael O. Ngadi1 and Leroy E. Phillip2 
1Department of Bioresource Engineering, 2Department of Animal Science 
McGill University 
 
The postharvest period begins when the commodity item is separated from the medium of growth or its parent 
plant and ends when the commodity goes into the process of preparation for final consumption. 

A relevant problem that underlies food security in developing countries is “Inefficient pre- and post-harvest 
practices” resulting in a high level of post-harvest losses and major issues of food quality and quantity. 
Postharvest losses of fresh produces are of considerable interest due to their extremely high values reaching 5 to 
25 percent in developed countries and 20 to 50 percent in developing countries. These losses are defined as any 
change in the quality and quantity of a produce after harvest that prevents its future use or reduces its 
marketable value. Poor handling and storage can easily contribute to a large extent in crop loss. In this report, a 
subjective approach using producer household surveys (PHS) was conducted to assess postharvest losses of 
agricultural commodities produced by smallholder farmers in four different Caribbean countries including 
Guyana, Trinidad, St-Lucia and St-Kitts. In addition, another objective direct measurement of quantitative and 
qualitative losses throughout the whole distribution chain was taken place in St. Kitts.  

The PHS results showed that more than 80 percent of the harvested crops were projected to be sold to local 
markets. Household members consumed the remaining crops. In most countries, these crops were sold right 
after harvesting with the exception of St. Kitts and Trinidad where many farmers were storing their produces for 
some time before selling it with the hope of getting higher prices based on the market demand. Results from 
PHS showed also that between 15 and 18 percent of the harvested crops were spoiled and completely lost in St. 
Kitts and Trinidad. Postharvest losses were reduced considerably in St. Lucia and Guyana, thus, increasing the  
income of the farmers through reducing the cost of production and decreasing the waste generation (pollution) 
into the environment. Another important field activity took place during the preparation of the harvested 
produce for fresh market is sorting or grading. The results demonstrated that the best way to do grading is upon 
request such as the case in Guyana which again will reduce to the maximum the quantities of crop loss. In both 
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St. Kitts and Trinidad, farmers were always doing the grading operation after harvesting which resulted in larger 
losses. 
The distance between the field and the selling point should be minimized to ensure high quality and reduce 
postharvest losses of freshly harvested crops. Up to 86 percent of the interviewed farmers in Guyana were 
selling their crops at the farm gate, whereas, in both St. Kitts and St. Lucia, large quantities of the crops were 
sold at wholesale and retail markets.  
Objective results from St. Kitts showed that the distribution chain for horticultural crops has three main 
segments: (1) Producers, (2) Retailers and (3) Consumers. Large retailers (supermarkets) have significant 
postharvest quantitative and qualitative losses (up to 17 percent for tomato crop). They have refrigerated storage 
room and quality inspection on-delivery. They impose their own “Quantity and Quality Standards” on the local 
farmers and using their bargaining power to obtain high profits. On the other side, small retailers (kiosks or 
public markets) have the highest percentage of losses (up to 27 percent for tomato and 38 percent for string 
beans) due to inappropriate handling and storage of fresh produces. Local producers experienced an important 
percentage of losses (20 percent of their yield) mainly due to marketing gaps (no market availability). A serious 
problem occurred when the local market is saturated with imported crops, therefore, most farmers had no choice 
than leaving the produce on its mother plants to spoil and become unmarketable. For those farmers, they lack 
the opportunity of having written contracts with the retailers that can protect them during severe climatic 
conditions when losing almost all their yields and assure the marketing of their crops when growing them again.   
 
____________________________________________________________________________________________ 
 
Abstract No 2 
Title: Improving Water Use Efficiency in Irrigated Agriculture in the Caribbean 
 
By: Chandra A. Madramootoo1, Raffaella M. P. de Carvalho1, Oudho Homenauth2, Melvin James3, Kemuel Jn 
Baptiste4 
1Faculty of Agricultural and Environmental Sciences, McGill University, 2NAREI, Guyana, 3Department of Agriculture, St Kitts, 
4Ministry of Agriculture, Food Production, Fisheries and Rural Development, St Lucia. 
 
One of the objectives of the CARICOM Farm to Fork Food Security Research Project is to develop crop 
production technologies which minimize the use of water, and lead to sustainable soil and water conservation 
practices.  The overarching goal is to ensure a year round supply of fruits and vegetables, which can increase 
dietary diversity for improved health of the people of the CARICOM region. Crop production in the region 
suffers from abiotic stresses due to both an excess and a shortage of soil water at different times of the year. 
Drip irrigation has the potential to increase crop productivity during the dry periods of the year, when soil water 
is limiting. 
 
While drip irrigation technology is not new to the Caribbean (Madramootoo, 1984), its full potential and 
benefits have not been achieved, particularly in terms of efficient water use and water conservation. The reason 
is that the region has lacked technical expertise in understanding how to schedule irrigation requirements, in 
terms of crop water uptake, and soil plant water relations.  
 
As part of the CARICOM Farm to Fork Food Security Research Project, drip irrigation research sites were 
established on several farmers’ holdings in Guyana, St Kitts and St Lucia. The irrigation research sites in 
Guyana are at Black Bush Polder and Parika; Stapleton and Mansion in St Kitts; and Black Bay in St Lucia. A 
variety of vegetable crops are being irrigated in all three countries. Soil samples were collected at the research 
sites, and analyzed for a variety of soil properties including texture, bulk density, and water holding capacity. 
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The latter involved measurement of the soil water retention characteristics, using the pressure plate apparatus in 
the Madramootoo Soil and Water Research Laboratory at McGill University, to estimate the moisture content at 
field capacity and wilting point.  
 
Based on the above soil properties and the crop, an irrigation schedule was developed.  By inputting 
climatological data into the soil water balance model (McGill-IRRIMOD©), the amount of irrigation water to be 
applied daily to each crop was calculated. This was the first important technological innovation to the project. A 
second technological innovation was the monitoring of the soil moisture using in-situ capacitance/frequency 
domain sensors. This is particularly useful for irrigation scheduling in humid environments, where soil water 
status is in a dynamic flux, due to unpredictable rainfalls.  
 
So far in Guyana and St Kitts we have one year of crop performance data, which includes one wet season. In St 
Lucia, we are in the first cropping cycle. The results thus far indicate very significant increases in crop yields, 
eg 10 fold increase in pumpkin yields in St Kitts. Furthermore the drip irrigation and associated agronomic 
interventions led to a wider diversity of crop production systems than had previously been envisaged by the 
growers. Additionally, a gender success story has emerged through the project, in that women growers find the 
drip irrigation technology easier to adopt, and there is less time involved in crop watering compared to hand 
watering. Furthermore, with drip irrigation, the growers can undertake their field management practices at 
anytime, due to the localized soil wetting. An added benefit indicated by the growers who have traditionally 
used sprinkler irrigation is that drip irrigation has reduced energy costs for pumping and labour costs are lower, 
since irrigation lines do not need to be continuously moved.  
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Abstract No 3 
Title: Evaluation and adoption of adaptable, high yielding tolerant/resistant papaya 
cultivars in St Kitts and Nevis  
 
By: Pathleen Titus   
 
Seeds of twelve varieties of papaya were sown in August. The hardened plants were planted into the field in a 
completely randomised block experimental design in October. Data were collected on flower and fruit traits, 
insect damage, plant and fruit infection on a biweekly basis beginning at week 7.  From the data collected so far 
we are able to see clear differences in plant growth habits in terms of plant height and time to flowering and 
fruiting. Visual observation also revealed what is believed to be incipient signs of the ring spot virus of papaya. 
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Abstract No 4 
Title: Economic Experiments with Farmers In Guyana 
 
By: Kaywana Raeburn  
Faculty of Agricultural and Environmental Sciences, McGill University 
 
Introduction 

Farmers in developing countries face a number of constraints to undertaking efficient agricultural 
practices and lower than optimal uptake of new technology can often result (Feder et al, 1985; Duflo et al, 
2008). Factors such as attitudes towards risk and uncertainty, learning by doing and learning from others have 
been found to affect the level of technology adoption (Engle-Warnick et al, 2011; Foster and Rosenzweig, 
2010).  

In this experiment we aim to better understand the relationship behind learning from others (social 
learning) and technology adoption by reframing technology adoption as the provision of a public good. 
Specifically, since farmers’ beliefs about the distribution of yields of new technologies are uncertain (i.e., the 
yields are ambiguous), a farmer that takes up the new technology is essentially providing a public good to other 
farmers by providing a realisation of the outcome of the new technology to other farmers: non-adopting farmers 
get to observe the effectiveness of the new technology without having to try it themselves. Therefore by 
experimenting, the farmer will face a reduction in the uncertainty about the new technology and this 
consequently benefits other farmers who can learn from him. The more farmers who adopt the new technology 
i.e. the more the public good is provided, the more opportunity the non-adopting farmers have to update their 
beliefs about the effectiveness of said technology. 

Public goods provision can also be thought of as a multiplayer prisoner’s dilemma game in which there 
is a cooperative outcome where all players contribute to the public goods and a non-cooperative outcome where 
no one contributes to the public good (Camerer, 2003). The cooperative outcome leaves all players better off, 
however because each player has an incentive to free-ride the public good is often not provided or provided at 
lower than optimal levels. We look at one mechanism by players can coordinate to choose the cooperative 
outcome – pregame communication (Chaudhuri, 2009).  Our game is analagous to the prisoner’s dilemma, 
where the public good is the publicly-viewed reduction in the ambiguity of the new technology. 
 
Objectives 
-     To test whether farmers’ technology choices are affected by the knowledge that their choices provide a 

public-good reduction of ambiguity 
- To test whether farmers update their beliefs about ambiguity as they observe more outcomes from the 

ambiguous distribution – learning from others/social learning 
- To determine whether communication acts as a coordination device in farmers willingness to provide a 

public good (technology adoption) 
 
Procedures 

We ran an artefactual laboratory experiment in Region 3, Guyana using well established instruments and 
controls to measure farmers’ willingness to provide a public good and how learning occurs from its provision. 
144 farmers were recruited from 4 communities and of those 136 participated in the sessions. We held 6 
sessions with 20-24 farmers each from 17th to 20th November 2012. Each session was 2 – 2 ½ hrs long. 
Participants were compensated in cash for their participation: a show-up fee of GYD$1500 to cover 
transportation and opportunity costs and the remainder based on the results of their decisions (average GYD 
$1500).  
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The farmers participated in an individual economics decision making experiment. They first completed a 
decision task in which they made a choice between a gamble of two outcomes with known probability (6 
$HIGH chips and 6 $LOW) and a gamble of the same two outcomes with unknown probability – ambiguity (? 
$HIGH chips and ? $LOW chips) [TASK 1]. We then reframed the decision with a public good motive for 
choosing the unknown distribution after which subjects chose a second time [TASK 2]. The treatment group 
then participated in a semi-structured chat while the control group listened to the chat but did not participate. 
After the chat, subjects could reconsider their second choice [TASK 2: Revised]. Each subject then selected an 
outcome from his/her chosen gamble after which all chosen outcomes were anonymously revealed to the 
participants. After the reveal the subjects made a final choice [TASK 3]. Once the tasks were complete, the 
participants sat with a field assistant for a short exit survey which collected information on demographics, 
farming practices, irrigation practices and views about climate change impact.  
 
Preliminary results 
Sample characteristics  

The mean age of our participants was 37.9. 51% of participants were female and 80% were of East 
Indian descent. Secondary school was the highest education level achieved for 46% and primary school was the 
highest for 48%. 75% of subjects were married with an average household size of 4. On average, participants 
had 17 years farming and had a farm size of 6.7 acres of which 70% rented or leased and 27% owned.  
 
Agriculture and irrigation  

The 5 most common crops planted were bora, cabbages, cucumbers, pak choi and peppers. 12.9% of 
participants indicated that they planted a new crop or variety. 51.1% and 61.9% of respondents went to official 
sources for advice on farming and irrigation respectively. Approximately 60% and 57.3% of respondents said 
that they observe the farming and irrigation practices respectively of other farmers with 97% and 95% of those 
responding yes indicating that this influenced their own farming and irrigation practices. 
 
Preliminary experiment findings 
Task 1 and Task 2 – Provision of the public good 
- A large proportion of participants did not change their decision between Task 1 and Task 2 with 26.6% 

choosing the known distribution in both cases and 50.7% choosing the unknown distribution in both cases.  
- 14.7% switched from the unknown distribution to the known distribution and 8.1% switched from the 

known distribution to the unknown distribution when the choice became a contribution to the public good. 
This suggests instances of free-riding in which participants who chose the unknown distribution switched to 
the known distribution in Task 2 to avoid providing information about the unknown distribution to others 
while getting that information from others.                                             

  
Task 2 and Task 2: Revised – Effect of the Chat 
- A large proportion of participants did not change their decision when given the opportunity to change it for 

Task 2. The switchers were evenly distributed between subjects who participated in the chat and subjects 
who listened to the chat but did not participate. This suggests that participation in chat had little impact on 
subjects’ decision making. Notwithstanding this, chat content, which has not yet been coded, may have had 
a separate effect on results.  

 
Task 2: Revised and Task 3 – Effect of reveal of choices 



6 
 
- Like before, a large proportion of participants did not change their decision between the tasks which could 

be indicative of firmly held preference. However 15.4% switched from the known distribution to the 
unknown distribution and 8.8% switched from the unknown distribution to the known distribution. The 
former is positively correlated with the number of $HIGH outcomes revealed from the unknown distribution 
and the latter is negatively correlated with the number of $HIGH outcomes revealed from the unknown 
distribution. This suggests that participants may have updated their beliefs about the ambiguous distribution 
as they observed outcomes from it. 

 
Contribution of research 
 This experiment contributes to the overall aim of the project as by allowing a better understanding the 
constraints to the low adoption of technologies in Guyana as well as supplementing the data collected from the 
Producer Household Survey. Additionally, this approach adds a new dimension to the technology adoption 
literature and can be a useful tool for policy makers. If public goods provision by farmers is low, this suggests 
that the state may have a role to play in incentivizing the use of new technology, the effect of which may be 
multiplied if social learning occurs.  
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Abstract No 5 
Title: Growing Media Influence on Growth and Yield Parameters of Tomato and Sweet 
Pepper 
 
By: Gaius Eudoxie, Ryan Robinson  
Dept. Of Food, University Of West Indies 
 
Plant growth and yield are related to the properties of the growing medium under tropical greenhouse 
production. Chemically active media may influence plant nutrition under fertigation by altering rhizosphere 
conditions. A comparative greenhouse study was undertaken at the University of the West Indies Field Station 
investigating growth and yield parameters of two crops; Tomato (Solanum lycopersicon) and Sweet Pepper 

http://ideas.repec.org/a/bpj/bejeap/v11y2011i1n68.html
http://ideas.repec.org/a/bpj/bejeap/v11y2011i1n68.html
http://ideas.repec.org/s/bpj/bejeap.html


7 
 
(Capsicum annum) grown on seven contrasting media. Plant height, stem diameter, number of flowers and fruit 
and fruit weight were recorded over a 12 week production period. Repeated measures analysis showed 
significant differences for all growth variables among media treatment over time for both crops. Growth media 
containing compost were taller, with greater stem diameters and flower numbers than soil constituent media. 
This resulted in greater number and weight of fruits for the compost treatments. Performance under these 
conditions was enhanced by chemically active organic media components, which is encouraging as these are 
produced locally. 
 
Abstract No 6 
Title: Investigation of food safety and nutrition knowledge, attitude and practice (K.A.P.) 
of food service workers in Trinidad and Saint Kitts 
 
By: I Francis-Granderson,1 V Martina, PHNtr,2 C Copeland,3 M Dowrich,4 M. Webb,5 
1,3,4,5 Department of Agricultural Economics and Extension, University of the West Indies, St. Augustine Campus, Trinidad and 
Tobago;2 National School Dietary Service Limited, Trinidad and Tobago. 
 
Food safety is a major public health issue in both developed and developing countries (1) even though great 
efforts are made to reduce the spread of infectious diseases associated with it. By extension, these diseases can 
lead to short term and long-term health consequences and sometimes even death. The Center of Disease Control 
and Prevention (CDC) reported that millions of Americans also fall sick, while hundreds are hospitalized and 
thousands die from poor nutritional practices. WHO also reported that persons from varying age groups and 
socio-economic classes are significantly affected by both foodborne and nutrition-related diseases. Greater 
emphasis should then be placed on endeavours that would promote a food supply that is both safe and 
nutritious. The central focus for improving nutrition and food safety is one that should be implemented from 
early childhood, where issues, such as ensuring safe, healthy and sustainable food supplies can be of paramount 
importance. Comprehensive information and education to consumers; strengthening nutrition and food safety in 
the health sector; while monitoring and evaluating progress and outcomes can also enhance nutrition and food 
safety. 

1. Objective:  

To determine the level of food safety and nutrition: knowledge, attitudes and practices of food service workers 
contracted by selected National School Dietary Services Limited (NSDSL) kitchens in Trinidad and the School 
Meals Centre (SMC) in St. Kitts.  

2. Methods:  

In this cross-sectional, descriptive study, a structured questionnaire was utilized to evaluate the food safety and 
nutrition knowledge, attitude and practice of food service workers. The sample consisted of 66 food service 
workers from satellite kitchens, in Trinidad and a central kitchen in St. Kitts. The instrument used to collect the 
information was an 85- item, four-part food safety and nutrition knowledge, attitude and practice questionnaire. 
The questionnaire consisted of a modified version of the World Health Organization for use prior to and after 
food safety training. The main areas of the questionnaire examined were (1) sanitation, (2) food preparation, (3) 
cooking-feeling the heat, (4) temperature, and (5) use safe water and raw materials. The questionnaire was self-
administered between September 2011 and January 2012. The same instructions were read to the participants to 
ensure the questionnaire was completed correctly. For individual who could not read, the questionnaire was 
orally presented in an isolated area. All data were analyzed using the Statistical Package for the Social Sciences 
(SPSS) version 18.0. Descriptive statistics were used to compile the data collected.  
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3. Results: 

Of the 66 participants, 32 were from Trinidad and 34 from St. Kitts with 53 being female, and13 being male. 
Table 1 shows some obvious differences in the means between Trinidad and St. Kitts. These mean differences 
were in the areas of food safety knowledge (Trinidad – 10.4, St. Kitts – 9.7), food safety practice (Trinidad – 
39.4, St. Kitts – 37.2), Overall Knowledge (Trinidad – 24.4, St. Kitts – 23.3), Overall Nutrition (Trinidad – 
45.3, St. Kitts – 44.4), Overall Practice (Trinidad – 60.6, St. Kitts – 58.0) and Overall Food Safety (Trinidad – 
76.1, St. Kitts – 73.1). 
  
 
Table 1:  Mean Score comparisons between Trinidad and St. Kitts 

 
 Country 

N Mean 
Std. 

Deviation 
Std. Error 

Mean 
Nutrition_Knowledge Trinidad 19 13.8947 .80930 .18567 

St Kitts 26 13.9615 .99923 .19597 
Food_Safety_Knowled
ge 

Trinidad 17 10.4118 1.41681 .34363 
St Kitts 20 9.7000 2.45164 .54820 

Nutrition_Attitude Trinidad 29 9.6897 1.28462 .23855 
St Kitts 27 9.8889 1.42325 .27390 

Food_Safety_Attitude Trinidad 21 25.7143 1.18924 .25951 
St Kitts 21 25.5714 1.59911 .34895 

Nutrition_Practice Trinidad 29 20.7931 3.67792 .68297 
St Kitts 31 20.6774 4.06109 .72939 

Food_Safety_Practice Trinidad 25 39.4000 3.91578 .78316 
St Kitts 22 37.1818 5.45664 1.16336 

Knowledge Trinidad 14 24.4286 1.22250 .32673 
St Kitts 16 23.1250 2.02896 .50724 

Practice Trinidad 24 60.5833 6.05710 1.23640 
St Kitts 20 58.0500 8.38843 1.87571 

Food_Safety Trinidad 14 76.0714 3.79198 1.01345 
St Kitts 12 73.0000 6.35324 1.83402 

Nutrition Trinidad 17 45.2941 4.89598 1.18745 
St Kitts 21 44.4286 5.06529 1.10534 

 
The data reveals few striking descriptive statistics, such as the response that regular washing of hands is not 
worth the extra time (13.3%), while 6.3% disagreed, that washing hands before touching unwrapped raw foods 
was important, and 3.1% of participants responded that they never did. These few but startling facts reveal some 
reasons why food borne diseases still exist.  
 
On the other hand, some statistically significant differences were noted as the independent samples t-test 
comparing Trinidad and St. Kitts showed significant differences with regard to Overall Knowledge (p = .04). 
Also, significant difference in Nutrition Education was noted between Temporary and Permanent members of 
staff (p=.03)    
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Interestingly, Pearson Correlations revealed negative relationships between Food Safety Knowledge and 
Nutrition Knowledge (r= -.542, p=0); Nutrition Practice (r= -.393, p=.02); and Overall Nutrition (r= -.516, p=0). 
Conversely, the most significant positive relationship was between the participants’ Overall Practice and 
Overall Knowledge score (r= .866, p=0). 
 
 
Abstract No 7 
Title: Nutritional Indicators of children and caregivers in St Kitts and Nevis 
 
By: M Webb,1 I Granderson,1 L Phillip,2 H Williams Roberts,3  L. Johnson-Down,2  K Gray-Donald2 
 
Introduction: The link between nutritional status and food insecurity is of concern in some Caribbean countries 
(1, 2). In particular, anemia is known to be prevalent in a number of Caribbean countries (3) and it has been 
associated with food insecurity and inadequate diet (4). Further, linear growth and overweight in children has 
not been widely studied but it is well known that there is an emerging problem of obesity and resulting chronic 
disease in the adult population, particularly among women.  Our aim in this study is to describe the nutritional 
status of primary school children and their caregiver in a sample of 7 government schools in St Kitts and the 
relationship of nutritional indicators to household food insecurity.  
 
Objectives: To describe nutritional indicators of children aged 6-9 y and their caregivers in St Kitts and Nevis 
in relation to household food insecurity, caregiver obesity, child linear growth, and weight for height and 
anemia in children, as well as patterns of eating.  
 
Methods: This study utilized a cross-sectional survey of 188 children, aged 6-9 y selected from 7 government 
primary schools in St. Kitts. Signed informed consent was obtained from caregivers for each participant 
enrolled in the study. For children, anthropometry (height and weight) and a capillary blood sample for testing 
for anemia (Hemocue) were conducted at school by nutrition and nursing staff in St Kitts and Nevis. For the 
caregivers, data collection began with a household interview using the Consumer Household Questionnaire, 
which included questions pertaining to food security, the use of the school lunch program, and eating out. In 
addition, measurements were obtained for height and weight. The home examination also included a 24-hour 
dietary recall with the caregiver and child to describe the nutrient intake of the children.  
 
Results: The caregivers were on average 35 years of age, 90% were women and 44% were in female headed 
households. The majority (77%) owned their home. Food insecurity was reported in 21% of households. Few 
caregivers were of a healthy weight; 46% were obese (BMI >30) and 32% were overweight (BMI 25-30).   
 
Table 1: Comparison of height and BMI  
for age with WHO Growth Reference 

Z-score 
Height for 

Age 
n (%) 

BMI for 
Age 

n (%) 
<-2 2 (1.07) 4 (2.14) 

-2 to -1 7 (3.74)  30 (16.0) 
-1 to 0 54 (28.9) 71 (38.0) 
0 to 1 77 (41.2) 44 (23.5) 
1 to 2 32 (17.1) 23 (12.3) 
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The anthropometric measures of the children indicated that they 
tended to be taller than the WHO standards and their weight for 
height indicated that 20% were above a Z-score of +1 indicating a 
BMI on the WHO growth reference, which is comparable to 
overweight in adults (BMI >25). Table 1 show few children were 
below a Z score of -2 for either height or weight for age. The 
children are growing very well but attention to the problem of 
overweight is important given the level of overweight/obesity of 
their caregivers.  

Of the 188 participants in the study, 57% eat food daily at school and another 21% eat lunch at school 2-4 times 
per week.  Most children eat take-out, restaurant or street food infrequently at this age. Among the children 
tested (n=175), the prevalence of anemia was 39% using a hemoglobin cutoff of below 11.5 g/dL. The majority 
of those below 11.5 g/dL (63%) were between 10.5 and 11.4 g/dL.   
 
The dietary intake of the children indicated an average intake of 1888±726 Kcal/d and the mean percentage of 
energy from carbohydrates, protein, and fat were within the recommended ranges (5). Micronutrient intake was 
low for calcium and dietary fibre, but mean intakes of iron, zinc, and vitamin C indicate that on average 
children had good intakes of these nutrients.  
 
A total of 21 % of the children lived in food insecure households, 2% with very low food security. An 
examination of the link between food security status and anemia showed no association. Of food secure 
households, 38.9% of the children were anemic and of those with food insecurity, 38.2% were anemic. Despite 
these high rates of food insecurity and anemia, we do not see any evidence of poor growth. Food security status 
of the household was not related to any of the anthropometric indices of the children or their caregivers. The 
diets of children from food insecure families were slightly higher in percentage of energy from fat (P<0.05). 
 
Conclusion: Children in St Kitts are growing well but a substantial number (20%) are at risk of becoming 
overweight as adults.  Additionally, given the prevalence of obesity in the homes, children may develop patterns 
of eating and exercise conducive to obesity as they get older. Food insecurity was not an indicator of anemia or 
growth and only marginally related to fat intake.  
 
References  

1. WHO. Micronutrient deficiencies: Iron deficiency anemia. 2012. Retrieved October 30, 2012, from 
http://www.who.int/nutrition/topics/ida/en/index.html 

2. Frongillo EA. (2003). Commentary: assessing food insecurity in Trinidad and Tobago. International 
Journal of Epidemiology 32:516-517.  

3. Lovendal CR, Jakobsen KT, Jacque A. (2007). Food prices and food security in Trinidad and Tobago. 
FAO. Retrieved at October 1, 2012, from http://ideas.repec.org/p/fao/wpaper/0727.html  

4. Eicher-Miller HA, Mason AC, Weaver CM, McCabe GP, Boushey CJ. (2009). Food insecurity is 
associated with iron deficiency anemia in US adolescents. Am J Clin Nutr 90:1358-71. 

5. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and 
Amino Acids (Macronutrients) (2005) http://fnic.nal.usda.gov/dietary-guidance/dri-reports/energy-
carbohydrate-fiber-fat-fatty-acids-cholesterol-protein-and-amino#overlay-context=dietary-
guidance/dietary-reference-intakes/dri-reports 
National Academy of Sciences. Institute of Medicine. Food and Nutrition Board. 
 

 

>2 15 (8.02) 15 (8.02) 

http://www.who.int/nutrition/topics/ida/en/index.html
http://ideas.repec.org/p/fao/wpaper/0727.html
http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=19776137
http://www.ncbi.nlm.nih.gov/pubmed?term=Weaver%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=19776137
http://www.ncbi.nlm.nih.gov/pubmed?term=McCabe%20GP%5BAuthor%5D&cauthor=true&cauthor_uid=19776137
http://www.ncbi.nlm.nih.gov/pubmed?term=Boushey%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=19776137
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Abstract No 8 
Title: High yielding adaptable carrot cultivars for local production in St. Kitts and Nevis 
 
By: Melvin James, Ronald Thomas and Tonisha Weeks  
 
Carrot is an important vegetable crop in St. Kitts and Nevis. Trials were conducted at La Guerite, Basseterre, 
St.Kitts to identify adaptable improved high yielding cultivars and to develop cultivation practices for good crop 
performance.  Five carrot varieties (Danvar, Juliana, Chantenay, Abaco and Kuroda) were evaluated in January 
2012.  There were significant differences between the carrot cultivars and the fresh weights and dry weights. 
The fresh root, stem and leaves weights between the groups gave significant differences of p= 0.003, p=.021, p= 
0.15, respectively. According to the Tukey test there were significant differences between Danver and Juliana, 
and Juliana and Chantenay fresh root weights, where p=0.02 and p=.017 respectively. For the fresh stem 
weight, differences were observed between Danver and Kuroda p=0.03 and a significance of p=0.016 for the 
fresh leaves weight between Danver and Juliana. The dry root, stem and leaves weights between the groups 
gave significant differences of p= 0.005, p=0.020 and p= 0.043, respectively. According to the Tukey test there 
were significant differences between Abaco and Chantenay, Danver and Chantenay, and Kuroda and Chantenay 
dry root weights where p=0.02, p=0.005 and p=0.016, respectively. For the dry stem weight, differences were 
observed between Danver and Juliana and Danver and Kuroda where p=0.048 and p= 0.034, respectively. No 
significant differences were observed between the carrot cultivars and the moisture and dry matter content.  
Elemental analysis were conducted on the carrot cultivars and the results showed that Abaco had the highest 
values for Ca, P, K and S which were 0.59%, 0.34%, 4.10% and 0.23% respectively. Kuroda had the highest 
value of Mg of 0.19% and the highest N value was recorded in Chantenay 1.68%. Based on the elemental and 
weight analysis, Abaco performed the best.   
 
Abstract No 9 
Title: Postharvest quality changes in three pumpkin cultivars during curing 
By: Majeed Mohammed, Wendy-Ann Isaac, Nakisha Mark and Leevun Solomon 

 
Studies were conducted on three pumpkin cultivars cv. Bodles Globe, cv. Future NP-999 and cv. Crapaud Back, 
to determine the effects of curing when stored at 28-30oC, 80-85% RH.  Fruits were evaluated for various 
quality parameters every three days up to 18 days. Fresh weights of pre-cured fruits were 6882.0g, 4391.0g and 
6394.5g for Bodles Globe, Future NP-999 and Crapaud Back, respectively. After 18 days of curing, fresh 
weight of each of the three cultivars decreased to 4511.0g, 2948.4g and 4217.4g, respectively. This resulted in 
post-curing fresh weight losses of 34.45%, 32.86% and 34.05% for Bodles Globe, Future NP-999 and Crapaud 
Back, respectively. While fruit length for each of the three cultivars were minor, fruit diameter and cavity 
volume for cv. Bodles Globe and cv. Crapaud Back were almost twice as much compared to cv. Future NP-999. 
Curing resulted in firmer skin and flesh for all three cultivars. Also, flesh firmness was consistently firmer as 
curing time progressed for the three cultivars. Weights of seeds, skin and pulp were lower at post-curing than at 
pre-curing. The rough Crapaud Back cultivar had a lighter cream coloured skin than the Bodles Globe cultivar; 
although a slight fading was noted after curing.  Future NP-999 which was light green prior to curing changed 
to a slightly darker green skin colour after curing.  The bright yellow flesh colour at pre-curing with ‘b’ values 
of 75.05 was noted for cv. Boodles Globe, representing the highest value for all three cultivars.  Meanwhile the 
lowest “b” value of 65.85 was obtained for cv. Future NP-999. The data obtained therefore supports that the 
curing of pumpkin can indeed improve the quality of the various pumpkin cultivars.  Based on physical and 
chemical quality attributes Future NP-999 appeared to have the best marketable quality.  However, on-going 
sensory evaluation would have to confirm these findings.   
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Abstract No 10 
Title: Sensory evaluation of pumpkin cultivars prior to and after curing 
 
By: Wendy-Ann Isaac, Majeed Mohammed, Nakisha Mark and Leevun Solomon 
 
Sensory evaluations were undertaken by a 15-member trained panellist on pumpkin cultivars, Future NP-999, 
Bodles Globe, Craupaud Back and CES Star prior to curing and at post-curing, that is, after 18 days at 28-30C, 
80-90% RH.  Panellists were required to rate colour, taste, texture, sweetness, cooking quality and overall 
acceptability using a hedonic scale after the pulp of each pumpkin cultivar  was cooked under similar conditions 
using similar ingredients. Future NP-999 secured the highest ratings (8.5 out of 10) for colour, taste, texture, 
cooking quality and overall acceptability. This was closely followed by cv. Crapaud Back with ratings of 6.5. 
Cultivars Bodles Globe and CES Star were rated below 3.0, although the sensory ratings were two-fold higher 
for the former cultivar compared to the latter cultivar. The overall cooking and eating quality of all cultivars 
were superior when samples were analysed after curing. Post-curing evaluations by panellist indicated that cv. 
Future NP-999 maintained the highest ratings and cv. Bodles Globe the lowest rating. When panellists were 
asked to rank their cultivar purchasing preference for the local market in Trinidad, Future NP-999 was highest 
followed by cv. Crapaud Back, cv. CES Star and cv. Bodles Globe. This study indicated that cv. Future NP-999 
has ideal sensory quality attributes for the local market.  
 
Abstract No 11 
Title: Using Social network analysis to understand how social capital influences 
knowledge flows in rural communities  
 
By: A S Saint Ville, G M Hickey, and L E Phillip 
  
1. Objective 
To better understand how social capital influences knowledge flow within rural communities to improve food 
security policy. 
 
2. Procedures 
Using a case study approach, we applied Social Network Analysis and Socio-Spatial Knowledge Network 
methodologies in two rural farming communities: Black Bay and Marquis. Data were collected through 112 surveys 
of farmer households, eight farmer focus groups, and 55 discussion points with community leaders. Quantitative and 
qualitative data supported mapping (spatial data) and building of matrices (network data) to conduct mathematical 
(UCINET software) and graphical analysis (NetDraw software). 
The Socio-Spatial Knowledge Network (SSKN) framework (Abler 1974; Skelly, Arcury et al. 2002; Gesler, Arcury 
et al. 2006) involved: (1) community scoping; (2) interviewing community leaders; (3) selecting sites for sampling; 
(4) recruiting participants; (5) studying the use of activity spaces; (6) preparing a place inventory; (7) analysis by 
mapping; and (8) identifying key nodes/areas (Cravey, Washburn et al. 2001). Household surveys incorporated 
SSKN and social network questions. Borgatti et al’s (2009) relation-based approach informed survey name-generator 
questions designed to extract community ties on relations of interest (new farming knowledge, support, friendship 
and kinship). Questions were used to develop ego networks: actor-centered networks defined, viewed and described 
by respondents (Wellman 1983).  
 
3. Results  
Farmers (nodes) studied per community (k) were 40 in Black Bay and 72 in Marquis. In both communities, 
relational ties between nodes were generally low, with relatively active knowledge ties compared to other 
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relations. In Black Bay, respondents reported 62 “knowledge received” ties from, and 59 “knowledge given” 
ties to, other community farmers.  Corresponding values for Marquis were 106 and 102 ties, respectively. In 
Marquis, kinship ties were most dense (average degree 3.722), while in Black Bay knowledge ties were highest 
(average degree 2.800). Based on these results, the farmer knowledge network in Black Bay (Figure 1) appears 
to be based on “weak ties” providing sources of new information (Granovetter 1973) and facilitating diffusion 
of innovation (Sabatini 2009; Scott and Carrington 2011). In Marquis, the knowledge network (Figure 2) 
appears to be based on “strong ties”, fostering group identity and cohesiveness (Coleman 1994); but less 
responsive to innovation and change (Burt 1984). This suggests that initiatives to disseminate innovation 
through traditional means of extension would have greater likelihood of adoption in Black Bay, Marquis would 
require a more targetted approach.  Cohen and Prusak’s (2001) three steps to social capital building: making 
connections, enabling trust and fostering cooperation could inform food security innovation initiatives in Saint 
Lucia’s rural communities. Farmer education strategies such as Farmer Field Schools, could also help integrate 
community (peer-to-peer) social learning, with existing technical, and empowerment frameworks (Habermas 
1971). 
 

 

 

 

 

 

 

 
This analysis of farmer ego networks identified structural constraints to knowledge flow that may limit 
innovation in rural communities. Social Network Analysis, informed by social capital theory, can be used to 
map farmer knowledge networks and identify structural constraints to knowledge flow that may limit 
community innovation. Better understanding of social capital in rural communities has the potential to improve 
design of science-based policies, and selection of communities for targeted intervention to foster innovation.  
 

We acknowledge the support of Dr. Sonia Laszlo, McGill University. We thank the research participants who donated their time and knowledge to our study. This work 
was carried out with the aid of a grant from the International Development Research Centre, Ottawa, Canada, and with financial support of the Government of Canada 
provided through the Canadian International Development Agency (CIDA). 
 
 
Abstract No 12 
Title:  Baseline Results on Technology Adoption and Access to markets in Guyana, St 
Kitts, St Lucia and Trinidad: Preliminary Evidence from the Producer Household 
Surveys 
 
By  Sonia Laszlo 

Introduction:  

There is a great deal of evidence from around the world that subsistence farmers are often resistant to the 
adoption of new technologies (Feder et al., 1985). Market (credit, insurance, input markets) and non-market 
(social networks, attitudes towards uncertainty) have been cited as possible explanations (Feder et al., 1985; 

Figure 1: Knowledge Network (Black Bay) Figure 2: Knowledge Network (Marquis) 

*In graphical figures farmers are represented as nodes, and relations as lines 
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Table: Q "In the last 12 months, have you (tried out a new...)"

Country Crop
Tool or 

Equipment
Irrigation 
technique Fertilizer Pesticide

Record 
keeping 

technique N Obs
Guyana 2.67% 1.01% 0.67% 28.19% 47.60% 0.34% 298
Saint Lucia 13.04% 0.86% 3.42% 0.86% 14.66% 0.00% 116
Saint Kitts 17.46% 14.81% 1.61% 3.17% 3.17% 1.92% 63
Trinidad 10.81% 10.53% 3.90% 19.23% 11.39% 3.85% 78
Total 7.62% 3.68% 1.81% 18.38% 30.36% 0.92% 555
N 551 543 554 555 550 542
Note: Data from Module S, PHS.  Raw, uncleaned data

Access to markets: Contract with buyers
Country Formal Informal None N
Guyana 32% 61% 7% 295
Saint Lucia 9% 38% 53% 113
Saint Kitts 1% 38% 60% 86
Trinidad 10% 30% 60% 81
Module T: Raw data

Individual-level Demographics
 Guyana Saint Lucia Saint Kitts Trinidad Pooled
Age 29 35 32 35 31
Female 49% 50% 44% 49% 49%
Household 
Head 26% 28% 30% 26% 27%
Household 
Size 4.60 4.50 4.40 4.70 4.60
Marital Status
Married 47% 31% 29% 48% 42%
Divorced 40% 55% 56% 34% 44%
Ethnicity
African 4% 79% 95% 13% 31%
East Indian 92% 5% 0% 78% 61%
Mixed 4% 15% 5% 6% 7%
Other 1% 1% 1% 8% 2%
N 1181 420 301 359 2261
Module B, raw data

Conley and Udry, 2010; Duflo et al, 2011; Bandiera and Rasul, 2006; and Engle-Warnick et al., 2011).  To 
identify and assess the constraints faced by CARICOM farmers in adopting technologies and accessing markets, 
we conducted a Producer Household Survey in the four project countries. 

Objectives:  

To describe basic facts and statistics concerning farmers’ technology adoption and the constraints they face in 
their adoption decisions. 

Methods:  

The Producer Household Survey (PHS) is a multi-purpose cross-sectional survey, implemented in the regions of 
the four project countries (Guyana, St Kitts, St Lucia and Trinidad) that were selected for intervention in the 
McGill-UWI Food Security project, funded by the IDRC-CIFSRF.  We sampled farmers from these regions, 
and the resulting sample sizes are 304, 91, 118 and 93 households for Guyana, St Kitts, St Lucia and Trinidad, 
respectively. The PHS was designed using a module approach, each module representing a different project 
theme or sub-theme.  Specifically, modules were designed to survey farmers on demographics, health and food 
security, household income, household decision-making, farming practices (general, irrigation, greenhouse, 
crops, land, pre- and post-harvest, livestock, inputs), technology adoption, access to markets, and attitudes 
towards risk. 

Results:  

Table 1: 
Average individuals in the PHS are 31 years of age, women (and girls) make 
up roughly half the sample.  While there are large differences across the 4 
countries in ethnicity and marital status, age, gender and household size is 
fairly constant. Female household head-ship is low, especially in Trinidad 
(only 11%).  The PHS provided information with which we can construct an 
index of unmet basic needs, to proxy for poverty.  Doing so reveals high 
variance in all countries, especially Guyana, which is the country with the 
most unmet basic needs. (Table 1) 
 
Table 2: 

 
Table 2 provides basic statistics about 
technology adoption.  Results show that we 
have a lot of heterogeneity across 
countries and across technologies.  
Intermediate inputs such as fertilizers and 
pesticides display the largest degree of 
experimentation.  Nearly half the sample in 
Guyana has tried a new pesticide in the 
last 12 months.  Respondents were also asked about who in the household makes the decision about farm 
production, and it is mostly the (male) household head that does so.  The Guyanese sample shows the highest 
fraction of new adopters seeking technical assistance. 
 
Table 3: 
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Access to markets is varies across the four countries. Distances to daily markets and extension offices are 
particularly large for Guyana. Table 3 show that contracts with buyers, one dimension of access to markets, is 
fairly low and largely informal when they exist. 

Conclusion:  

Main (preliminary) results show a lot of heterogeneity in patterns of agricultural technological adoption, 
especially in fertilizers and pesticides, and access to markets.  The low rate of contracting with retailers and the 
relative importance of informal contracts is one of the most striking results from this survey. These results also 
show that Guyana may be a particularly interesting case study. 
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Abstract No 13 
Title: Varietal evaluation of sweet pepper and tomato in St. Kitts under a protected 
agriculture structure. 
 
By: Pathleen Titus   
CARDI 
 
Trials began in June under the protected agriculture structure where there was varietal evaluation of sweet 
pepper and tomato. Three varieties of sweet pepper (Crusader, Palladin and Bipode) and three varieties of 
tomato (Beverly, Striker and Caraibe) were evaluated in three different media (coconut coir, soil and manure 
and sharp sand). Results indicate that plants grown in coconut coir performed best and those grown  in the soil 
and manure mixture the worst. In addition, the tomato variety Striker and the sweet pepper variety Crusader 
also gave the highest yields. There was a significant interaction between media and variety in terms of the 
tomato but the interaction was not significant for sweet pepper at the 5% level. 
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Abstract No 14 
Title: In search of sweet pepper (Capsicum annuum) cultivars for greenhouse in Trinidad 
and Tobago  
 
By: Winston Scott, Nakisha Mark, Leevun Solomon, Kenia Campo, Wendy-Ann Isaac, Ezra Bartholomew, 
Chaney St. Martin and Richard Brathwaite 
 
The present investigation was carried out to study the performance of sweet pepper cultivars (Capsicum 
annuum L.), Geneva, Aristotle, Admiral, Bullnose, and Canape under a gable roof greenhouse).  The 
experiment was carried out at the University Field Station (UFS), Valsayn, Trinidad.  The objective of this trial 
was to evaluate the performance of sweet pepper cultivars grown under greenhouse conditions for yield and 
fruit quality.  The five sweet pepper cultivars were planted in two types of growth media coconut coir or sharp 
sand. Two sweet pepper plants were transplanted in 18.9 litre (5 gallon) growbags containing coconut coir or 
sharp.  Bags were arranged in double rows 50cm x 50cm between plants within rows, and 1m between rows. 
Crop performance parameters were measured during the six month period and elemental analysis was 
conducted on the produce.  There were no significant effects of media on sweet pepper cultivars, but significant 
variations between the performance of the varieties. The disease incidence levels were generally higher in the 
sharp sand media, due to the presence of nematodes. There were no significant differences in the elemental 
content amongst the sweet pepper cultivars and Admiral produced the highest yield in coconut coir and 
Aristotle in sharp sand.  
 
 
Abstract No 15 
Title: Investigating non- tuberization of sweet potato in St. Kitts 
 
By: Pathleen Titus   
CARDI  
 
Eight varieties of sweet potato, two yellow fleshed (Cabey, Black Vine), two orange fleshed (Clarke, Lover’s 
Name), two white fleshed (Never Miss Black Vine SVG) and two introduced varieties (Viola, AVRDC)were 
planted on 17/04/12   in an attempt to investigate the phenomenon of  non- tuberisation of sweet potato in St. 
Kitts. Examination for signs of tuberisation was done at weeks 9 and week 14 after planting. At harvest, yield 
data were collected and subjected to statistical analysis. Results showed that three varieties tuberised early 
(Clarke, AVRDC, Lover’s Name) but only AVRDC matured at three months. The others all reached maturity at 
four months. Analysed yield results indicated that the two introduced varieties (Viola, AVRDC) and the local 
variety, Never Miss, yielded significantly more than the others while not being significantly different from each 
other. The highest number of unmarketable tubers were also produced by Viola. The variety AVRDC was most 
susceptible to grub infestation. 
 

Abstract No 16 
Title: Comparative analysis of air temperature and relative humidity inside a gable roof 
and tunnel greenhouse in Trinidad 
 
By:  Nakisha Mark, Leevun Solomon, Kenia Campo, Wendy-Ann Isaac, Ezra Bartholomew, Chaney St. Martin 
and Richard Brathwaite 
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Different types of greenhouses are commercially promoted in the Caribbean region without performance data 
and several reports have reiterated this. A study was to evaluate air temperature and relative humidity under a 
gable roof and tunnel greenhouse in Trinidad.  A number of sensors were placed throughout the greenhouse at 
three locations in the rainy and dry seasons.  Hourly temperature measurements were taken over the period to 
perform the analysis.  The highest temperatures were found between 08:00 and 14:00 h.  Highest temperatures 
recorded inside the greenhouse as compared to outside, on a particular day was 48.6˚C. However, the humidity 
in the greenhouse was lower than outside, therefore passive ventilation was not adequate to reduce or eliminate 
the high temperatures.  The results suggest important temperature distribution gradients have to be accounted 
for when studying the response of biological processes inside greenhouse environments.   It is suggested that 
geostatistical methods be used to determine climate variations throughout the greenhouse as this will allow for 
better assessment of the greenhouse environment and thus improved management practices and productivity.  
As such, further research where the design can be completely change or altered is needed. 
 
 
Abstract No 17 
Title: In search of tomato (Solanum lycopersicon) cultivars for greenhouse production in 
Trinidad and Tobago  
 
By: Jaime James, Nakisha Mark, Leevun Solomon, Kenia Campo, Wendy-Ann Isaac, Ezra Bartholomew, 
Chaney St. Martin and Richard Brathwaite 
 
A tomato (Solanum lycopersicon) cultivar trial was conducted at the University Field Station, Valsayn, Trinidad 
under a gable roof greenhouse.  The objective of this trial was to evaluate the performance of tomato cultivars 
grown under a protected structure for yield and fruit quality. Seven cultivars (Hybrid 61, Versatile, Summer 
star, IT71, Rhapsody, Caraibe and Striker) planted in coconut coir or sharp sand medium were used in trials.  
There were no significant effects of media on tomato cultivars, but significant variations between the 
performance of the varieties.  Versatile produced the highest number of fruit followed by Hybrid 61 and IT 71.  
IT 71 however, had the highest marketable fruits followed by Hybrid 61 and Summer Star. The juiciest fruits 
with regards to water content were produced by Summer star (16.9 %) and Versatile (15.1 %). The pH for all 
the cultivars ranged between 4.3 to 4.6, with Summer star (3.17 0Brix) and Versatile (3.17 0Brix) being the 
sweetest fruits. Disease incidence levels were generally higher in sharp sand media because of the presence of 
nematodes.  Plants in the coconut coir generally performed better and the elemental content of fruits were 
higher than in the sharp sand media with the exception of IT71 and Versatile.  
  
 
Abstract No 18 
Title: Performance of tropical forages Mulato grass and Forage Sorghum for silage 
conservation in the Caribbean   
 
By: S. Borucki1, A. Hosein2, J. Berry3, I Watts3 and L. E. Phillip1 
1Animal Science Department, McGill University, Montreal Canada, 2Caribbean Agricultural Research and Development Institute 
(CARDI), Trinidad and Tobago, 3Department of Agriculture of St. Kitts. 
 
One of the major factors limiting the productivity of small ruminants in the Caribbean region is poor nutrition.  
Inadequate quantity and quality of forage during the dry season is a major constraint because natural pastures cannot 
support the desired level of sheep and goats production, limiting the local supply of meat.  The objectives of this 
study are to establish drought-tolerant, high-yielding crops capable of providing good quality forage that could be 
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preserved as silage for dry season feeding.  This will increase the year-round forage supply and enhance meat 
production from small ruminants in the CARICOM region.  
1. Mulato grass. Two hectares of Mulato II grass (Brachiaria hybrid CIAT 36087) were planted in the dry season on 
February 3rd 2012, at Belle Vue St. Kitts and Nevis.  The seeding rate was 11.3 kg/ha in rows separated 0.60 m.  
Dry weather conditions and low germination rate (35%) caused a high degree of weed infestation. A section of 0.8 
has was re-seeded on April 19, 2012 (dry season) at a rate of 18 kg/ha. In this case, the fertilizer (NPK 20-10-10) 
was incorporated in land preparation, and pre-emergent herbicide (pendimethalin) was applied two weeks before 
seeding. Rainfall occurred at seeding providing some humidity for germination. Further general management before 
harvest included fertilization NPK 15-15-10 applied only when rainfall occurred. Only selective herbicides were 
used (broad leaf). The application of broad spectrum herbicides was not undertaken due to heavy winds in the area.  
Forage biomass yield after 12 weeks of successful establishment in July 10th, 2012, was 4,783 kg of dry matter 
(DM)/ha. In July 27, 0.8 has of mulato grass at half flowering stage with 30% DM were harvested and conserved in 
plastic bags as silage.  The fresh forage material was placed into plastic bags (8 mils thick) using a 0.7 m diameter 
plastic container with a height of 0.6 m as a “mould”.  Mechanical compaction was very slow and rendered silage 
bags only 1 to 2 kg heavier, so most of the bags were then compacted by foot stomping. The final yield was 153 bags 
of 20 kg and 550 silage bags of 11 kg in 0.5 has, for a total yield of 10,317 kg fresh ensiled material  per ha. Non-
harvested areas were brush –cut to avoid overgrowth. After brush-cutting, 50 kg of N (urea) were applied with 
manual control of guinea grass and herbicide used to control for broad leaf weeds.  In the rainy season after 3.5 
weeks of growth (August 22, 2012) the yield of mulato grass was 10,465 kg DM/ha, producing 2.2 times higher kg 
of forage compared to the dry season.   
2.  Forage Sorghum.  Two hectares of Great Scott brown mid-rib (BMR) forage sorghum were seeded in March 2nd, 
2012 (dry season), at a rate of 23 kg /ha in rows separated 0.6 m in a  field adjacent to the mulato grass.  No fertilizer 
was applied at land preparation but during plant growth 200 kg of NPK 15:15:15 were applied in April 23, 2012. A 
severe weed infestation was observed, with the majority of the plants stunted and with a degree of yellowing. The 
forage sorghum was harvested producing 1,870 kg DM/ ha, at milk dough stage (30% DM) between May 21 and 
31st, 2012. The forage was chopped to 5 – 16 cm, and placed into plastic bags (drum liners) using a split drum as a 
“mould”.  The size of the “silage bag” was 0.6 m diameter of base and 1 m high. The bags were then compacted by 
feet stomping. The end of the bag was twisted to tightly remove all air inside the bag and the closure secured with 
strong twist ties. The average bag weighed 73 kg, and 325 silage bags where completed at the end of ensiling. 
During the rainy season, 1 ha of land was harrowed, fertilized with 100 kg/ ha of urea and seeded with Great Scott 
BMR in November 2nd. The second cycle of Forage Sorghum was seeded at the same seeding rate of 23 kg /ha in 
rows separated by 0.6 m. A spray insecticide (abamectin) was applied to the plant in December 11th, with a later 
application of a post-emergent, broad-leaf herbicide (phenoxy/ phenoxyacetic acid).  The yield for this  forage 
sorghum was 3,429 kg DM/ha at 53-day growth in the rainy season, 1.8 times higher, compared with the first cycle 
forage sorghum harvested at 81-day of growth.  
Successful establishment in the dry season and forage production during both dry and rainy season proved that 
Mulato grass and Forage Sorghum area valid forage options to enhance small ruminant production under the 
Caribbean weather conditions. 
 
 
Abstract No 19 
Title: Baseline Soil and Water Characterization at Guyana Irrigation Research Sites 
 
By: L Jarvis,1 Dr. O Homenauth,2 L Phillip1, R M P De Carvalho,1 Dr. C A Madramootoo1   
1Faculty of Agricultural and Environmental Sciences, McGill University, 2NAREI, Guyana 
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Introduction:  

The drip irrigation component of the McGill/UWI CARICOM Food Security project, which falls under the 
Water and Land Resource Management theme, requires establishing baseline soil and water data for project 
sites in Guyana, St. Lucia, and St. Kitts and Nevis. Monitoring of soil and water quality will provide 
information on threats to water and land degradation, and this will allow for the design and recommendations of 
environmentally sustainable farming practices.  
The following abstract provides an overview of Project sites in Guyana. Literature reviews, site visits, sampling, 
and analyses were carried out through the National Agricultural Research and Extension Institute (NAREI), 
which is responsible for the implementation of drip irrigation projects in Guyana, Guyana Sugar Corporation 
(GUYSUCO) and Mac Donald Campus, at McGill University facilities.  
Guyana is comprised of 10 administrative regions. The areas of focus on the purpose of this project are Parika, 
located in region 3, and Black Bush Polder, located in region 6. In each region, the experiment will be 
established at five different farm sites.  
 
Objective: 

Monitoring of soil and water quality will provide information on threats to water and land degradation, and this 
will allow for the design and recommendations of environmentally sustainable farming practices. 
 
Methods: 
 
The drip irrigation research sites in Guyana are located in Parika (region 3), and Black Bush Polder (region 6).  
The research is being conducted at five different farms at each site.  
Soil samples were collected at the 0-15 cm and 15-30 cm depths, and analyzed for bulk density and soil organic 
matter (OM) at NAREI, while pH, total nitrogen (TN), total phosphorus (TP), total salts (TS) in water extract, 
calcium (Ca), magnesium (Mg), sodium (Na), potassium (K), aluminum (Al), copper (Cu), manganese (Mn), 
Zinc (Zn)  were analyzed at the GUYSUCO (Guyana Sugar Corporation) laboratory. Soil particle size was 
analyzed at McGill University. For each farm it was collected at least 10 soil samples in three different months, 
in May, in August, and in October 2012.  The total soil samples collected for analysis during the 2012 year were 
135.  
Water samples were collected on four occasions. For each farm it was collected 4 water samples in four 
different months, in May, in June, in August, and in December 2012.  The total water samples collected for 
analysis during the 2012 year were 34. Where possible, irrigation water was collected directly from water tanks 
in order to characterize water that will be used in drip irrigation systems. In site where water tanks had no yet 
been installed, samples were taken from irrigation canals/ditches that would act as the source for irrigation 
water.  Irrigation water was taken from canals at both Black Bush Polder and Parika, and stored in overhead 
tanks at the farm sites. Irrigation water was collected directly from the water tanks and analyzed for pH and 
electrical conductivity (EC) at NAREI, while Total Nitrogen (TN), Phosphorus (P) and Total Dissolved Solids 
(TDS) were analyzed at GUYSUCO.  
 
Results:  
 
The soils at Parika are classified as Brickery Clay or Mara Clay series, both consisting of humic gley soils 
(clayey to silty-clay soils with up to 30 inches of peat as topsoil). The soils are moderately to strongly acidic, 
and the organic matter varied between 2-10%, and can be classified as silty clay and clayey silt. The soil is 
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poorly drained with high amounts of sulphate, generally acidic, with low availability of nutrients, especially 
calcium, potassium, and phosphorus. The lower mineral layer has low permeability.   
The following nutrient concentrations were found: nitrogen (> 3000 mg/Kg), phosphorus (> 35 mg/Kg), 
potassium (> 141 mg/Kg), and aluminum (35-68 mg/Kg). These values were high to very high.  However, 
calcium (<352 mg/Kg) and magnesium (< 150 mg/Kg) were low to very low. For micronutrients, such as 
cooper, manganese and zinc, the values were very low to low. Organochlorine pesticides in soils were below the 
critical levels of the EPA.    
The soils at Black Bush Polder are classified as Skeldon or Corentyne Clay series, which are humic gley soils. 
They do not have the same peat topsoils as in the Parika region. They are generally poorly drained, strongly 
acidic, and heavy clay. Some subsoils have high levels of salts. The soils are strongly to moderate acidic. 
Organic matter varied between 2-10%, and can be classified as silty clay. For the macronutrients, nitrogen (> 
3000 mg/Kg) and potassium (> 141 mg/Kg) showed very high values. On the other hand, phosphorus was 
generally low to medium. Calcium, magnesium, aluminum, copper, zinc and manganese concentrations were 
medium to low. Organochlorine pesticides were below the critical limits of the EPA.  
The irrigation water source at Parika is the Boerasirie Conservancy. Water flows from the Conservancy via 
irrigation canals, and ditches distribute water to individual farms. Results show low pH values. EC, N, P and 
Total Dissolved Solids (TDS) were of excellent quality, with no restriction of use for irrigation.    
For Black Bush Polder, the irrigation water is pumped from the Canje River, with some additional supply from 
the Berbice River via the Torani Canal. Drainage is towards the coast through one of three main drainage 
canals, controlled by sluice gates and pumps, when necessary [Mott MacDonald, 2003]. The results show 
excellent water quality, with no restriction for irrigation. The slightly higher values for TDS, when compared 
with Parika, are expected due to the brackish water influence of rivers within the area. 
 
Conclusion: 
 
Parika soils are very acidic, though soil pH values between 5.0 and 6.0 are common in cultivated soils of humid 
climates. Values would also be influenced by the presence of peat in topsoils of the region, which will generally 
have lower pH. Low soil pH in the region has several implications for nutrient availability. The highest values 
of nitrogen, phosphorus and potassium show a high level of fertilizer application. In addition, the low levels of 
pH, Calcium and Magnesium could have prevented the plant macronutrient absorption.  Liming is 
recommended in order to fix this constraint.  
The soils in Black Bush Polder were different than in Parika. The heavy clay content was noticeable upon 
sampling. Soil analysis show pH values higher than Parika region, with an expected range for tropical soils. As 
expected based on pH, measured exchangeable bases were higher, and Al values lower, indicating soil that is 
not highly leached as Parika. Highest values of nitrogen and potassium demonstrate high level of fertilizer 
application. However, the amount of phosphorus founded shows a reduced contamination, if compared to 
Parika region. These phenomena could occur due to the higher pH value in the region, which provides a better 
soil-nutrient availably for the plants. Liming is also recommended in order to raise pH level and improve macro 
and micronutrients availably.  
In terms of water quality, both areas showed excellent level for irrigation. Environmental sampling and 
monitoring will be conducted at the end of the project.  The measures recommended should be taking into 
account, in order to ensure the environmental suitability of the drip-irrigation system in the regions.    
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