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Preface 

This Technical Report was prepared within the framework of the Global Strategy to Improve 

Agricultural and Rural Statistics (GSARS). The Global Strategy is an initiative endorsed in 2010 

by the United Nations Statistical Commission (UNSD), to provide a framework to meet current 

and emerging data requirements and the needs of policymakers and other data users. 

 

Member countries of the Food and Agriculture Organization of the United Nations (FAO) have 

requested methodological guidance in measuring vegetable crop production. To address this 

request, the GSARS has funded work on this topic. 

 

The present report is the result of a comprehensive literature review and further methodological 

developments on the subject. The Report introduces and discusses the problem of measuring 

area and yield, by exploring and testing methods such as farmer inquiry and objectives 

measurement. The aim is to illustrate a proposed methodology for the production of data and 

statistics on vegetable crops. 

 

A pilot test has been performed in two selected districts in Ghana to assess the methodology and 

the workability of the methods: Ada-East in the Greater Accra Region and Keta Municipality in the 

Volta Region. This report incorporates the main results from this field test.  
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1 Introduction  

Vegetable cultivation is one of the most important components of horticulture, which is currently 

among the fastest growing sectors in developing countries. Compared to traditional field crops, 

horticulture presents several advantages that make it attractive to both commercial and 

subsistence farmers. 

Firstly, horticultural crops, especially the vegetable ones, serve a dual function of cash and food 

crops, contributing significantly to household income and food security. In this sector, 

smallholdings contribute substantially to the market because horticulture production is an activity 

that can be performed on small portions of land. 

 

In addition, enormous opportunities to augment the exports of horticultural commodities and 

products are emerging, thanks to the strengthening and better organizing of existing and new 

markets. 

 

Finally, the horticultural sector has a large employment potential, as it requires a series of direct 

and indirect activities related to land preparation, nurseries, cultivation, harvesting, post-

harvesting, trading, storing, processing, transportation, marketing and distribution of horticulture 

commodities and products. The expansion of this sector could significantly contribute to reducing 

unemployment, both in rural and urban areas. 

 

Despite the social and economic importance of the sector, key information on the area planted 

and harvested, quantity produced, and market prices remains scarce, thereby preventing the 

design of sound development programmes. In most countries, the quantity produced each year 

is largely unknown. There appears to be objective difficulties in properly estimating horticultural 

activities. Indeed, there are many technical problems that need to be addressed when producing 

statistics on vegetable crops. 

 

On the first hand, the existence of a great variety of vegetables, with differences in phenology and 

cultivation techniques, makes it difficult to identify a unique methodology to be applied in all 

circumstances. Furthermore, the definition of the population of interest might not be 

straightforward, given the diversity of existing holdings producing vegetables. 
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An additional challenge in measuring vegetable production is that the growing cycle of this crop 

type is often short compared to traditional plantations and varies considerably from one vegetable 

to another. This allows several planting and harvesting occurrences for the same vegetable and 

different crops rotations during the same growing season. As a result, different crops are often 

sown and harvested on the same piece of land during the agricultural year. This practice is the 

main characteristic of vegetable growing. 

Due to all these aspects, choosing the appropriate observational method for a particular crop can 

be difficult and it should take into account the specificity of the considered vegetable. 

For the purposes of this study, vegetable crops have been divided into five different categories 

established in relation to the physical characteristics of the crop (leaf, root and fruit) and the 

methods of harvest (simultaneous or staggered) requiring a specific method for harvested area 

and yield estimation.  

 

Categories identified are: 

1. Leafy vegetables with staggered harvest;  

2. Leafy vegetables with simultaneous harvest;  

3. Root vegetables with simultaneous harvest;  

4. Fruit vegetables with simultaneous harvest;  

5. Fruit vegetables with staggered harvest.  

 
In these cases, crops with staggered harvest refer to crops for which fruits or products do not 

mature at the same time and for which multiple harvests are required and spread over a certain 

period of time. Examples include tomatoes, okra etc. On the other hand, crops with simultaneous 

harvest refer to crops that are completely harvested upon maturity and the plant is destroyed 

thereafter. These include pumpkins, cabbage, lettuce, carrot, etc. It is important to note that, even 

for crops with simultaneous harvest, more than one growing cycle during a particular agricultural 

season, resulting in multiple harvests, is possible. 

The present technical report is structured as follows: Section 2 introduces the relevant concepts 

and definitions for vegetable crop statistics. Section 3 illustrates all the activities performed during 

the pilot test in Ghana and the methodological aspects related to the implementation of the survey. 

A critical assessment of the adopted methodology is presented in Section 4, while Section 5 

introduces the main conclusions and recommendations. To complement this document, a series 

of annexes have been prepared. More specifically, Annex 1 deals with the functioning of the 

statistical system in Ghana. Annex 2 and 3 respectively present the main results from the survey, 
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and a list of variables to be collected to measure the area and the production according to the 

specific vegetable crop category. Finally, Annex 4 presents the agricultural practices in Ghana 

for each vegetable crop included in the survey. 

 

2 Concepts and definitions for vegetable crop statistics 

Strong efforts have been made to harmonize concepts and definitions with those of other 

international organizations, as well as with member countries and the scientific community. Using 

standard concepts and definitions ensures comparability of data over time and across countries. 

Variations of definitions, even minor, could increase the risk of inconsistency in data reporting 

over time.  

 

Definitions and classifications in the area of agricultural statistics are provided by FAO as well as 

by other institutions collaborating with FAO. To better understand the content of the following 

sections, it is necessary to recall a few concepts related to vegetable crop statistics. 

 

An Agricultural Holding is an economic unit of agricultural production under single management 

comprising all livestock kept and all land used wholly or partly for agricultural production purposes, 

without regard to title, legal form or size. Single management may be exercised by an individual 

or household, jointly by two or more individuals or households, by a clan or tribe, or by a juridical 

person such as a corporation, cooperative or government agency. The holding’s land may consist 

of one or more parcels, located in one or more separate areas or in one or more territorial or 

administrative divisions, provided the parcels share the same production means, such as labour, 

farm buildings, machinery or draught animals (FAO, 2015). 

 

Vegetable Crops Holding is an agricultural holding where vegetables are cultivated. 

In a vegetable crops survey, the population of interest is the vegetable crops holding. The holding 

will be identified through the holder who is the vegetable farmer. The vegetable farmer is a person, 

or a group of people responsible for vegetable crops production. 

 

The concept of household is based on the arrangements made by persons, individually or in 

groups, for providing themselves with food or other essentials for living. A household may be 

either a one-person household, that is to say, a person who makes provision for his or her own 

food or other essentials for living, without combining with any other person to form part of a multi-
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person household. A multi-person household is a group of two or more persons living together 

who make common provision for food or other essentials for living. The persons in the group may 

pool their resources and may have a common budget; they may be related or unrelated persons, 

or constitute a combination of persons both related and unrelated” (UN, 2015b, paragraph 2.33). 

 

Very often, an agricultural holding is divided into parcels. A parcel can be defined as any piece 

of land of one land tenure type entirely surrounded by other land, water, road, forest or other 

features not forming part of the holding, or forming part of the holding under a different land tenure 

type. A parcel may consist of one or more fields or plots adjacent to each other. The concept of a 

parcel used in the agricultural census may not be consistent with that used in cadastral work. The 

reference period for collecting data on the parcel is a point of time, usually the census reference 

day. A distinction should be made between a parcel, a field and a plot (FAO 2015). A parcel may 

include contiguous fields with different crops or a field may include contiguous beds with different 

crops. 

 

A field is a piece of land in a parcel separated from the rest of the parcel by easily recognisable 

demarcation lines, such as paths, cadastral boundaries, fences, waterways or hedges. A field 

may consist of one or more plots, where a plot is a part or whole of a field on which a specific 

crop or crop mixture is cultivated, or which is fallow or waiting to be planted (FAO 2015). 
 

The area of land under temporary crops refers to the physical areas of land on which crops are 

grown (often referred to as net cropped area). The sum of the areas of all crops grown (gross 

cropped area) may be greater than the net cropped area because of successive cropping (FAO, 

2015). 

 
Area harvested refers to the total area from which the crop is harvested. Thus, area destroyed 

because of drought, flooding, pest attack or any other reason is excluded. In this regard, a certain 

percentage loss criterion – for example, yield is less than 20 percent of normal – is used to 

determine if a crop is destroyed. A crop that is damaged but not destroyed is included in the area 

harvested. Area harvested only covers crops grown to maturity. It does not include nurseries, 

where plant propagation materials are produced for sale or used on the holding. If possible, the 

area harvested should exclude uncultivated patches, footpaths, ditches, headlands, shoulders 

and shelterbelts (FAO, 2015). Area harvested is reported in hectares (ha). 
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If the crop under consideration is harvested more than once during the year as a consequence of 

successive cropping (i.e. the same crop is sown or planted more than once in the same field 

during the year), the area is counted as many times as harvested.  

The resulting area measured, called developed area, is the total area used to produce the 

vegetable and the one that needs to be considered in the computation of yield.1  

 

Some farmers grow vegetable crops in open-field, but more often, vegetable crops are grown on 

beds. A bed is a piece of land surrounded by a mound or a walkway for transplanting seedlings. 

Farmers grow vegetable crops on beds for the purposes of watering or irrigation and to save 

seeds (see Figure 1 for bed versus field comparison). 

 

 
Figure 1: Example of fields: beds versus open field. From left to right: a) Tomatoes grown 
on beds in Keta District (Ghana); b) Onions grown in open-field in Ada District (Ghana). 
Source: Global Strategy. 
 

According to the definition of the area harvested, the area of the bed is fundamental while 

measuring area harvested for vegetable crops.  

 

A site is a place of concentration of vegetable crop parcels. It can be located close to dams, 

rivers, boreholes or wells made in the lowlands. 
 

A farmer can also have different parcels in different locations, even in different sites.  

 

                                                 
1 To clarify this concept, let us consider the example of a holding that produces radishes each month 
during six months on a bed of 200 m2. The agricultural area utilized to produce radishes is 200 m2, but the 
developed area to take into account in the calculation of yield is 200 m2 x 6 = 1200 m2. This developed 
area can be the sum of several beds, each one used once or more. 
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Yield is the amount of production per unit area over a given time. It is a measure of agricultural 

productivity (FAO, 1984b). As stated above, in the case of vegetable crops the denominator used 

for the computation of yield is the developed area. 

 
The concept of growing season refers to the period of the year when most crops are grown, e.g. 

the rainy season (FAO, 1983). 

 

The period of growth between sowing or planting and harvest is called the growth cycle. There 

are several vegetative phases during the growing cycle, for example germination and flowering. 

Generally, harvest is carried out during the developing phase with a maximum yield. Some crops 

could complete multiple growing cycles during one agricultural year. 

 

Crop rotation is a method of farming where a number of different plants are grown one after the 

other on a field so that the soil stays healthy and fertile i.e. able to produce crops. 

 
The concept of continuous harvesting refers to crops which are harvested continuously 

throughout the season, such as carrots, radishes, sweet potatoes, etc. (FAO, 1996). In general, 

vegetable crops fall in this type of crops, since they can be planted and harvested several times 

throughout the season. On the other hand, a crop with simultaneous harvest is completely 

harvested at once when it reaches maturity. The plants are destroyed during the harvest. For this 

type of crops, one planting allows only one harvest (e.g. carrots, watermelon, potatoes, leek, etc.). 

 
Crops with staggered harvest are crops that do not mature at the same time and whose harvest 

is spread over a certain period of time. For this type of crops, the harvest do not necessarily imply 

the destruction of the plant. Several harvests could be done for one planting (e.g. tomatoes, mint, 

hot pepper).  

 
Measurement Unit: is the local unit used to measure the production. Generally, the bed is the 

measurement unit for marketing of single harvest crops (lettuce, carrots, etc.). For staggered 

harvest crops, the carton or the basket is used. 
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3 Planning and implementation of the project 

The Statistics, Research and Information Directorate (SRID) of the Ministry of Food and 

Agriculture (MoFA) was identified in Ghana as the focal institution to implement the pilot test. A 

Letter of Agreement (LoA) was prepared by the FAO in collaboration with SRID. The LoA allowed 

clarifying the activities and output to be produced by SRID. More specifically, SRID agreed to: 

• Support the conception and production of technical documents and reports related to the 

project; 

• Implement the field testing on measuring vegetable crops area and production;  

• Contribute to assess the new proposed methodology on measuring vegetable crop 

production; 

• Produce a report including the technical aspects of the implementation of the 

methodology, the results of the surveys, and the assessment of the proposed 

methodology; 

• Produce the final datasets and the related metadata. 

 

SRID also undertook the following activities:  

• Provide technical support to review and adopt the methodology and draft technical 

documents of the survey; 

• Identify enumerators and supervisors to be deployed in the two districts; 

• Ensure the training of trainers and enumerators; 

• Supervise data collection and data processing activities; 

• Assess the methodology and produce a final report. 

 

As stated above, two districts were selected for the pilot survey: Ada-East in Greater Accra Region 

and Keta Municipality in the Volta Region. Training was organized in both districts. For each 

district, eight field enumerators and two supervisors were selected for the training. Each training 

session lasted for two days. The field test was launched after the training and led by a team from 

SRID in collaboration with FAO/RAF. Data collection was carried out over four months since 

harvest periods for some crops lasted longer.
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4 Pilot survey design 

4.1 Main objectives and institutional framework 
 
The pilot survey on vegetable crops area and production was developed with the main objective 

of proposing and field-testing a sound survey methodology. Furthermore, the study was 

conducted with the aim of identifying the primary challenges associated with the methods for 

measuring vegetable crop production. 

 

More in detail, the main objectives of the pilot test were to: 

• Test a method for developing a frame of vegetable crop holdings, and capturing additional 

variables during listing to minimize the number of later visits;  

• Provide a comparison of measurements taken by farmer inquiry with objective measures 

for area and yield estimation of various vegetables;  

• Determine the feasibility of using farmer recall on yield to estimate vegetable crop 

production for a 12 month reference period; 

• Test crop-cutting methods for various crops; 

• Test methods for determining the measurement units used for fruit vegetables and root 

vegetables harvesting and selling.  

 
The project implemented in Ghana also aimed at strengthening the national agricultural statistical 

system with a suitable method, and the production of statistics on vegetable crops for the two 

selected districts. 

 

The Keta and Ada districts were selected as they are well known to be areas with a higher 

concentration of vegetable crops cultivation. 

 

4.2 Sampling frame  
 
In agricultural farm surveys, one of the most important aspects for developing the sampling design 

is the availability of a sampling frame of good quality. Indeed, the sampling frame has significant 

implications on the cost and the quality of any survey. 
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An important consideration in deciding upon the appropriate frame to be used for a vegetable 

crop survey is the relationship between the survey target population and the unit of selection. The 

frame is built taking into consideration the latter. The unit of selection also determines the 

probability of selection at the last stage.  

 

In Ghana, many farmers produce vegetable crops depending on the market conditions, therefore 

a sampling frame built after the most recent population or agricultural censuses could easily be 

obsolete. More specifically, the list of Enumeration Areas (EAs) built during the 2010 Population 

and Housing Census was considered a viable option for building the sampling frame. However, 

given the time lag between the two data collection operations (five to six years), the risk of having 

obsolete and inappropriate information about vegetable growers of the EAs for drawing a sample 

of Primary Sampling Unit (PSU) would have been be very high. Furthermore, the sample design 

would have given no chance of inclusion to those farmers who started vegetable growing activities 

later (after the census), because of favorable market conditions.  On the other hand, using this 

approach, the sampling frame would also have included those farmers who decided to stop 

vegetable growing activities after the census, due to unfavorable market conditions. 

 

Furthermore, developing an effective sampling design requires auxiliary information on the 

population of interest. Hence, during the listing of PSUs additional questions on important 

variables to support sample selection were asked.  

 

For all these reasons, it was necessary to build a proper sampling frame.  

A possibility could have been to build a sampling frame using the list of farmers belonging to 

Farmer-Based Organizations (FBOs). However, as Figure 2 below shows, a significant proportion 

of sampled farmers were not belonging to any FBO: 96 percent of farmers in the selected sites in 

Ada-East and 81.4 percent in Keta. Hence, building a sampling frame from the FBOs could result 

in a frame affected by under-coverage with respect to the population of interest. 
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Figure 2: % Share of farmers participating in farmer-based organizations 
 

Given the difficulties involved in identifying vegetable farms, the option to identify the sites where 

vegetables are cultivated was included. There was an initial scan of all neighborhoods of the 

district to identify all the sites where vegetables crops are cultivated in the districts. Since the 

enumerators were recruited locally, their knowledge of the area was very useful in building the 

frame. 

 

The listing of vegetable holders was done based on a paper questionnaire. Each enumerator took 

responsibility of a given number of sites under the supervision of a team leader (the Supervisor). 

The interviewers were officers from the district and municipal offices of the Ministry of Agriculture. 

 
Variables collected during the listing of the sites were:  

• Area code; 

• Area name; 

• Geographic Location (Global Positioning System (GPS) Coordinates); 

• Estimated number of vegetable holders in the area; 

• Main water sources; 

• Types of vegetable crops grown in the area. 

 

The listing showed 53 vegetable growing sites in the Ada-East District and 49 in the Keta 

Municipality. In the selected sites, a total 4 111 farmers in Ada-East and 1 759 farmers in Keta 

were estimated. 

 

Figure 3 presents the distribution of farmers by the year in which they started cultivating vegetable 

crops. As shown, many of them only started growing vegetable crops quite recently. This 
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observation stresses the volatility of the sampling frame and the need to update it on a regular 

basis. The distribution of sites according to the number of farmers are displayed in Figure 4. 
 

 
Figure 3: Distribution of farmers growing vegetable crops by the year of beginning of 
vegetable crop cultivation  
 

 
Figure 4: Distribution of sites according to the number of farmers  
 
Several variables were collected to assess the necessity to stratify the holdings (Secondary 

Sampling Unit (SSU)) for an effective sampling and to help organize the field work. 
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The collected variables were: 

 

• Sex of the holder; 

• Membership of a FBO; 

• Number of employees;  

• Total acreage under cultivation (acres);  

• Number of beds (if applicable); 

• Type of crops grown; 

• Beginning of the Period of Harvest. 

 

The variable on the type of crops grown allows to build the sample covering all the different crops 

in the survey area. Table 1 provides he distribution of sites based on the types of crops grown in 

the Keta district. 
 
Table 1: Distribution of the sites according to the type of crops grown in Keta district 

 
 
 

Numb
er of 
sites 

Crop 
Beetro
ot 

Carr
ot 

Eggpla
nt 

Hot 
pepp
er 

Okr
a 

Onio
n 
Dry 

Pepp
er 

Shall
ot 

Spina
ch 

Zucchi
ni 

Toma
to 

Keta 1 16 6 36 26 16 6 26 2 1 36 

Ada 0 7 0 0 53 18 52 0 0 0 53 
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Box 1: Building the sampling frame for the vegetable crop survey 
A sampling frame for the vegetable crop survey can be built using agriculture or population 
census frames. Some variables collected during these statistical operations provided the basis 
for identifying the vegetable growers. Administrative files of farmers registered in official 
(government) agricultural support programs are also important as they offer, through in-office 
activities, opportunities for obtaining enormous information about vegetable growers.  
The sampling frame could also be built based on the list of vegetable holders belonging to a 
farmer Food Business Operator, if comprehensive. The sampling frame must capture the target 
population. The experience and knowledge of the field enumerators or technicians about the 
producers and plots located in their work areas could make it easier to identify producers and 
their agricultural holdings. 
 
The table below shows an example drawn from the questionnaire in the Census of Congo, 
where the code “64” could be easily used to identify the household as sheltering a vegetable 
grower.  
 

Agricultural activities of male 
members of the household  

Agricultural activities of 
female members of the 
household 
 

0 = Not applicable  0 = Not applicable  
1 = agriculture  1 = agriculture  
2 = Livestock  2 = Livestock  
4 = Silviculture  4 = Silviculture  
8 = Fishing  8 = Fishing  
16 = Aquaculture  16 = Aquaculture  
32 = Apiculture  32 = Apiculture  
64 = Vegetable  64 = Vegetable  
128 = Arboriculture  128 = Arboriculture  

 

 
 

4.3 Sampling design 
 
The sampling design implemented was a two-stage sampling. At the first stage, PSUs (sites) were 

selected with a probability proportional to size (PPS). The measure of size was the number of 

farms in a site. At the second stage, a sample of farmers were selected with equal probability. 

Table 2 provides an overview of the distribution of vegetable farms by size (area). 

The distribution of farms according to size did not show any need to stratify the population in Ada 

as shown by the histogram (Figure 5). The histogram for the distribution of the area of farms in 

the Keta district, reveals that it was possible to stratify the population in 2 strata: [0.500, 2.000] 

and [2.000, 75.000]. However, no stratification was done in the Keta population.  
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Table 2: Distributions of vegetables farms by size (area) in hectares 
District Min. 1st Qu. Median Mean 3rd Qu.     Max. St. Dev 
Ada-East 0.06 0.54 1.0 1.3 1.8 6.0 1.0 
Keta 0.01 0.12 0.32 0.61 0.62 11.5 1.3 

 
 

 
 

 
Figure 5: Distribution of the field by size (Ha) in Ada-East and Keta 
 
Thirty two sample sites (PSU) were selected. Ten holders were selected randomly in each of the 

32 sites. The sample size for the field test was 320 holders (160 in each district). The workload of 

the enumerators and the budget limitation were taken into account to decide the sampling size. A 

total of 16 enumerators participated in the field test. 
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For the yield survey, the plan was to sub-sample four holders per site with equal probability to 

perform yield studies with a total of 128 holders. 

 

4.4 Alternative approaches to measure the variables of interest  
 
The questionnaire was designed to allow recording a suite of variables needed to estimate the 

area and yield of each type of vegetable crops. The variables to be measured and the appropriate 

methods of measurement varied according to the type of crop, the mode of harvest (i.e. 

simultaneous harvest, staggered harvests, successive harvests), and cultivation techniques (on 

bed, open field). 

 

The variables of interest can be collected using different approaches such as objective 

measurement (GPS for area, and crop-cutting for production) or subjective measurement such 

as farmer inquiry and recall. For yield measurement, two alternative methods were tested: 

 

1) When the plot was sown by beds, a random selection of a sample of beds to be harvested was 

selected. The production of each of the sampled beds was then weighted. 

2) In case of plots sown using open fields, the traditional crop-cutting method was adopted.  

 

Table 3 below illustrates the proposed variables to be collected through the pilot by type of crop 

according to the mode of harvest and cultivation technique. 

 

It is worth noting that for root and fruit vegetables, the determination of the measurement unit is 

central to estimating production. The determination of the measurement unit was done during the 

listing.  

 

For most vegetable crops2, when the field is divided in beds, the production is reported in two 

ways: 

  

                                                 
2 For fruit vegetable and staggered harvested crops, the fact that the field is divided into beds or not doesn’t 
matter with regards to the estimation of production. 
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First option: "Number of beds - Average production of a bed using non-standard measurement 

units" 

1. Estimate the number of plantings occurred during the last 12 months by farmer inquiry; 

2. Count the number of beds currently under cultivation; 

3. Estimate the average number of beds cultivated during each past planting occurrence, by 

farmer inquiry; 

4. Using the number of plantings during the last 12 months and the number of beds cultivated 

during each past planting occurrence to estimate the total number of beds cultivated; 

5. Estimate the average production of a bed in term of number of measurement units for 

selected sample of beds. The farmer will give the number of measurement units to be 

harvested for the crop currently under cultivation. The measurement unit is the one used 

for the harvesting and marketing of the produce; 

6. Estimate the average weight of the measurement unit;  

7. The production of the field during the last 12 months is obtained by multiplying the average 

production of a bed by the number of beds planted and harvested during the last 12 

months. 

 

Second option: "Area of beds - Yield" 
1. Count the number of beds planted and harvested during the growing season; 

2. Calculate the average area of a bed by selecting a representative3 sample of beds; 

3. Through the yield survey, estimate the yield; 

4. Calculate an estimate of the total area planted by multiplying the number of beds planted 

and harvested during a growing season by the average size of a bed; 

5. The total production is calculated by multiplying the total area planted (in step 4) by the 

yield (in step 3). 

6. If the field is not divided in beds, the production is calculated by using the crop-cutting 

technique. 

  

                                                 
3 It is important to take into account the variance of the bed areas in the field. Stratification, cluster sampling, and 
others could be applied. 
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Box 2: How to select a sample of beds 
The enumerator will circumscribe the field, whatever is its form, in a rectangle with sizes a and 
b. He will assign the four corners of the rectangle numbers from 1 to 4. Using the calculator, he 
will select a number between 1 and 4. This number will correspond to a selected corner, which 
will be considered as an “origin point’’. Then, he will select a random number between ‘0 and 
a’ and between ‘0 and b’, using a calculator. These selected numbers will be the coordinates 
(a, b) of a point in the field. When the point falls in a bed, this bed is selected. The operation is 
repeated until 3 beds are selected from this field. The sizes of the three beds will be recorded. 
 



 
Table 3: Variables to be collected to measure area and production according to each crop type 

CULTURE Divided in Beds Not Divided in Beds 
Area  Production Area Production 

Leafy with single 
harvest 
Lettuce 
Cabbage 
Cauliflower 
 

Randomly select beds for 
average area of a bed 
calculation and: 
Area by inquiry 
Area by objective measure  
(GPS) 
Simple geometric 
calculations for small beds 
Number of beds harvested 
over the last 12 months by 
inquiry  

Randomly select beds 
and: 
Harvest and weigh 
selected bed 
or 
Count plants 
Randomly select plants, 
harvest and weigh 
Production by farmer 
inquiry 
Estimate yield of each 
harvest by farmer inquiry 
over the last12 months 
 
  

Area by inquiry 
Area by objective 
measure (GPS) 

Randomly select crop 
cutting area 
Harvest and weigh crop-
cutting area 
Production by farmer 
inquiry 
Estimate yield of each 
harvest by farmer inquiry 
over the last 12 months 
 

Leafy with staggered 
harvest 
Spinach 
Mint 
Parsley 
Celery 
Potato leaves 
 

Randomly select beds for 
average area of a bed 
calculation and: 
Area by farmer inquiry 
Area by objective measure 
(GPS) 
Simple geometric 
calculations for small beds 
Number of beds harvested 
by inquiry over the last 12 
months 

Randomly select beds 
and: 
Harvest bed, and weigh 
Production by farmer 
inquiry 
Estimate the number of 
harvest over the last 12 
months by farmer inquiry 
Estimate yield of each 
harvest by farmer inquiry 
over the last12 months 
 

Area by inquiry 
Area by objective 
measure (GPS) 

Randomly select crop 
cutting area 
Harvest and weigh 
Production by farmer 
inquiry 
Estimate yield of each 
harvest by farmer inquiry 
over the last 12 months 
 

Root vegetables with 
single harvest 
Carrot 
Beet 
Turnip 
Bulb onion 
Shallot 

Randomly select beds and: 
Area by inquiry 
Area by objective measure 
(GPS) 
Simple geometric 
calculations for small beds 

Randomly select beds 
and: 
Harvest bed, and weigh 
or 
Estimate number of 
measurement units 

Area by inquiry 
Area by objective 
measure (GPS) 

Randomly select crop 
cutting area 
Harvest and weigh 
or 
Estimate production by 
farmer inquiry in 
measurement units 
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CULTURE Divided in Beds Not Divided in Beds 
Area  Production Area Production 

Leek 
 

Number of beds harvested 
by inquiry over the last 12 
months 

Harvest randomly selected 
plants, weight 
measurement unit 
Production by farmer 
inquiry in measurement 
units 
Estimate yield of each 
harvest by farmer inquiry 
over the last12 months 
 

Estimate weight of 
measurement units by 
farmer inquiry 

Fruit Vegetables with 
single harvest 
Pumpkin 
 

Randomly select beds and: 
Area by inquiry 
Area by objective measure 
(GPS) 
Simple geometric 
calculations for small beds 
Number of beds harvested 
by inquiry over the last 12 
months 

Randomly select beds 
and: 
Harvest bed, and weigh 
or 
Estimate number of 
measurement units by 
farmer inquiry 
Estimate weight of 
measurement unit by 
harvesting, filling, and 
weighing 
Estimate yield of each 
harvest by farmer inquiry 
over the last12 months 

Area by inquiry 
Area by objective 
measure (GPS) 
 

Randomly select crop 
cutting area 
Harvest, and weigh 
or 
Estimate number of 
measurement units by 
farmer inquiry 
Estimate weight of 
measurement unit by 
harvesting, filling, and 
weighing 
Estimate yield of each 
harvest by farmer inquiry 
over the last12 months 

Fruit Vegetables with 
staggered harvest * 
Cucumber 
Eggplant 
Pepper 
Hot pepper 
Tomato 
Okra 
 
*Methods are the same 
regardless of whether or 
not fruit vegetables are 
cultivated in beds. 

Randomly select beds and: 
Area by farmer inquiry 
Area by objective measure 
(GPS) 
Simple geometric 
calculations for small beds 
Number of beds harvested 
by inquiry over the last 12 
months 

Estimate number of 
measurement units by 
farmer inquiry  
Estimate weight of 
measurement unit by 
harvesting, filling, and 
weighing 
Estimate the number of 
harvest over the last 12 
months by farmer inquiry 
Estimate yield of each 
harvest by farmer inquiry 
over the last 12 months 

Area by inquiry 
Area by objective 
measure (GPS) 
 

Estimate number of 
measurement units by 
farmer inquiry  
Estimate weight of 
measurement unit by crop 
cutting, filling, and 
weighing 
Estimate yield of each 
harvest by farmer inquiry 
over the last 12 months 
 



 

4.5 Survey implementation 
 

This pilot survey was implemented in a series of steps: 

 

• Step 1: Listing of vegetable crop growing areas.  

The first step consisted of listing all the horticultural sites. Each site was enumerated with 

important variables like geographic position of the center of the site, estimated number of 

vegetable holders, types of vegetable crops grown. This listing allowed establishing a sampling 

frame for vegetable sites as PSU. Starting from this frame, a sample of PSUs was drawn. 

  

• Step 2: Listing of vegetable holdings and the identification of holders.  

A full listing of vegetable holdings was obtained for each sample of vegetable crop sites (PSU). 

This list was the SSU frame. During the listing, information on farmer name, crops stand on each 

parcel and specific date of harvest was collected. The specific date of harvest is very important. 

The enumerator needs the exact date of the harvest to plan the date to collect information on 

yield.  

 

• Step 3: First visit   

The core part of the questionnaire is administered to sampled farms. Data collected covered 

socio-demographic characteristics of farmers, economic characteristics of the farm including 

labour, land (size and number of plots, number of beds under cultivation, average size of beds by 

crop, equipment, production costs, etc.).  

 

• Step 4: The Yield Survey  

The production of a selected sub-sample of farms were collected and weighted. In some cases, 

the enumerator collected and weighted the total production of a bed or counted the number of its 

actual plants and calculated the average weight of a plant from a few harvested sampled plants 

to compute the weight of the production of one bed. In other cases, the enumerator estimated the 

production of one bed in number of measurement units and weighted the content of the 

measurement unit to compute the weight of the bed. For crops with staggered harvest, several 

visits might be needed in order to measure the yield. In order to do so, enumerators planned and 

agreed dates of each visit with the holder of the farm. Furthermore, during the data collection 
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exercise, enumerators were in continuous contact with holders in order to know the exact harvest 

date. 

 

Due to the large number of species of vegetable crops included in the survey, the measurement 

method adopted to assess yield has to depend on the specific type of vegetables.  

According to the specific vegetable category, one of the following surveying strategies can be 

adopted: 

 

1) Provide the holder with the necessary tools and capacity to assess the extent of their 

activity and rely upon their statements; or  

2) Follow-up by several visits of enumerators. In this last case, it is important to establish 

with the holder, the exact time for some cropping events and the date for crop harvesting. 

Both options were implemented during the pilot test. 

 

The yield also depends on the seed varieties. Only information collected from the field can give a 

clear indication on the yield. Administrative data should be extremely detailed to give all these 

pieces information for each crop. Therefore, the use of administrative data to identify yield rate 

could be a daunting task. However, administrative files could be used to assess the production.  

 

The use of a specific seed can be different within a year; the yield rate also can vary considerably 

during this period. For crops which are grown several times during an agricultural year, if the yield 

estimates for one growing season is used for another one, the results could be inaccurate. 

 

The vegetables grown in the region (lettuce, carrot, spinach, mint, celery, etc.) are characterized 

by short growing cycles (one to three months) and generally non rain-fed crops allowing the 

practice of continuous planting/harvesting over the year. Certain vegetables like mint and 

parsley’s main characteristic is that they are successive harvest crops and others like okra and 

tomatoes for which harvest is staggered can last 1 month or more. Hence measuring the area 

harvested and yield using objective measurement methods needs to monitor each 

planting/harvesting occurrence and also each harvest occurrence performed by the sampled 

holders for okra and tomatoes. 

 

For the exercise, there was not a sufficient budget and no national institution would participate in 

a pilot survey covering one year in the field. The strategy used in this field test was to reduce the 



22 
 

number of visits to the minimum possible considering the short time allocated for the data 

collection phase in the field (one month). For the recording of area harvested, the combination of 

objective measurement during the field visits and the farmer recalls allowed to calculate estimates 

covering the reference period (one year). Considering the general cultivation practice of the 

vegetable growers using the bed as the principal technique for soil preparation and plant sowing, 

the bed is an area unit that can be used for harvested area estimation. 

  

The results of the survey provided a means for the assessment of various methodologies to 

measure area and production (farmer inquiry versus objective measurement). It has also allowed 

the assessment of the variability of the production for staggered harvest crop. 

However, the field implementation in Ghana has allowed the confirmation of what was identified 

in the literature review about the use of bed for vegetable crops production and the use of a 

measurement unit for harvesting and selling the production by the farmer. 

 

The field implementation has made it possible to identify some areas of innovation: 

 

1) For staggered harvest crops, the enumerator can visit the field at least three times during 

the harvest period. Ideally, at the beginning, at the peak and at the end of the harvest. A 

harvest diary could also be given to the farmer to record the production of the farm during 

the absence of the enumerator to have more accurate data. The variables to be collected 

could be: a) the production on the bed/crop-cutting area in terms of number of 

measurement unit; b) number of harvested beds; c) the date of the harvest. These 

variables should be kept as simple as possible and understood by the farmer. Such 

variables collected would be useful to assess the variability of the production within all the 

harvest period and to obtain better production estimates. 

 

2) The pilot test in Ghana has shown that, vegetable crops cultivation is not fairly distributed 

in various PSUs. For instance, zucchini was only cultivated in one PSU. During the sample 

selection, this PSU was automatically included in the sample to guarantee the inclusion of 

this vegetable crop. The estimation of the vegetable crop production grown in such 

production was done separately and then added to the estimation on the remaining 

sample. This procedure allows avoiding the overestimation of the production for such 

“rare” crops. 
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Due to their correlation with the production, economic variables like availability of water supply, 

level of demand, type of equipment used, etc. could be collected in order to assess the production. 

For this pilot test, stratification was not used. However, when stratifying the whole population of 

farms, the more recent information for each farm should be used. The fresh listing is highly useful 

in this case.  

 



 

5 Assessment of the proposed methodology 

 

5.1 Relevance of the methodology selected for building the sampling frame  
 

The listing procedure performed in this test indicated that only 18.6 percent of holders in Keta and 

4 percent in Ada-East belong to the FBO. Accordingly, the list of vegetable farmers provided by 

the FBO lacked enough coverage to be used as an effective and complete sampling frame.  

 

Additionally, even if all vegetable farmers belonged to the FBO, and were present in the list, the 

frame may go out of date quickly. The vegetable growing activity depends a lot on some 

conditions, like market conditions and also the tenure of the land. A vegetable farmer may change 

his/her decision whether or not to plant vegetables based on rapidly changing market conditions. 

Another factor which affects the farmers’ decision is the land tenure type. Table 4 below shows 

that a large part of the land is on lease (46 percent in Ada and 66 percent in Keta).  

 

Vegetable growing activity, although very productive, is undertaken by a small number of farmers. 

Moreover, the activity is located in sites scattered in the district but recognizable due to the 

grouping of the parcels close to source of water. The best way to identify vegetable farmers is to 

visit vegetable growing sites, and list individual famers). The establishment of a sampling frame 

for a survey on urban vegetable farming should proceed as we did in Ada-East and Keta. 

 
Table 4: Distribution of the physical area (measured) of fields by the type of tenure and 
type of crop (Ha) - Ada-East 

Crop Owner Leaseholder Free Use Squatter Total 
Tomato 1 056.2 1 123.5 169.8 5.3 2 354.8 
Okra 354.6 377.1 107.7 14.4 853.7 
Hot Pepper 587.9 554.7 136.6 0.00 1 279.2 
Carrot 21.2 0.00 0.00 0.00 21.2 
Pepper 0.83 0.00 0.00 0.00 0.83 
Onion Dry 47.2 134.9 0.00 0.00 182.2 
Lettuce 3.9 0.00 0.00 0.00 3.9 
Potato 27.2 0.00 0.00 0.00 27.2 
Eggplant 0.00 0.00 40.2 0.00 40.2 
Total 2 099.1 2 190.3 454.4 19.7 4 763.4 
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Table 5: Distribution of the physical area (measured) of fields by the type of tenure and 
type of crop (Ha) Keta Municipality 

Crop Owner Leaseholder Free Use Total 
Tomato 118.3 202.2 3.6 324.1 
Pepper 23.3 35.0 0.4 58.7 
Shallot 9.2 2.1 0.1 11.4 
Leek 2.23 4.8 0.00 7.0 
Okra 19.8 45.3 5.6 70.7 
Hot Pepper 78.4 30.2 36.8 145.4 
Carrot 0.9 30.7 2.6 34.3 
Onion Dry 52.1 339.5 0.00 391.5 
Spinach 0.00 1.8 0.00 1.8 
Cabbage 0.1 0.00 0.00 0.1 
Beetroot 0.00 0.2 0.00 0.2 
Melon 2.8 0.00 0.00 2.8 
Total 307.3 691.8 48.9 1 048.1 

 
 

5.2 Assessment of the method adopted to determine areas and yields  
 
In order to evaluate the relevance of methods to observe or measure the variables of interest, it 

is necessary to verify the conformity of the hypotheses used to justify the methodological choices 

with field observations. Furthermore, results obtained with different approaches should also be 

compared. 

 

5.2.1 The conformity of the hypotheses with the realities on the field concerning 
the estimation of the physical area  
 
For the estimation of the physical areas of the plots, the two methods applied were the declaration 

by the farmer on the area of the field and the direct measurement of the field size using GPS 

device. The results of the survey make it possible to assess the ability of famers to estimate the 

size of their parcels. 

 

Although 84 percent of farmers believed they could provide an estimate of the area of their plots, 

Figure 6 below shows that the farmers could not give an exact size of their fields. In Ada for 19 

percent of the fields, the holders are unable to give a measure of size and for 27 percent of the 

fields the holders statements are over estimating the measured size for more than 15 percent.  In 

Keta for 70 percent of the fields, the holders are unable to give a measure of size and for 30 
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percent of the fields the holders statements are over estimating the measured size for more than 

15 percent. 

 

 
Figure 6: Comparing Estimation of the Field Area: Farmer inquiry versus objective 
measurement 
 
In conclusion, by comparing the area estimated by farmer statement and direct measurement, we 

found that the farmers’ statements tend to underestimate their field sizes.  

 

The farmer declaration method, in this study, cannot therefore provide reliable estimates of the 

area of the fields. 

This result could be mainly because these lands are not registered and some of them are squatted 

and used freely.  

Figure 7 shows that land owners are more accurate in estimating the physical size of their lands, 

than the other farmers.  

 

Using the Fisher r-to-z transformation, we cannot reject the hypothesis that the correlation 

coefficients between field size measured by GPS and estimated by farmer inquiry is different for 

the two sub-samples: Leaseholders and Free users (p-value= 0.3898). 
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Although, the units for the squatter are few, it is expected that the squatter cannot estimate the 

size of their lands. 

 

 

 
Figure 7: Comparing estimation of the field area: Farmer inquiry versus objective 
measurement by tenure 
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The data in Tables 6 and 7 provides a comparsion of the measured average field size versus the 
farmer declaration average field size for Ada East and Keta Municipality respectively. 
 
Table 6: Comparison of the average size of the field (measured versus farmer declaration) 
(Ha):  Ada East  

Crop Statement  Measured 
Tomato 0.78 

(0.05)* 
0.59 
(0.04) 

Okra 0.66 
(0.48) 

0.52 
(0.41) 

Hot Pepper 0.67 
(0.40) 

0.52 
(0.34) 

Carrot - 0.17 
(0.17) 

Pepper - 0.03 
(-) 

Onion Dry 0.71 
(0.30) 

0.31 
(0.06) 

Lettuce - 0.15 
(-) 

Potato 0.95 
(-) 

1.06 
(-) 

Eggplant 1.4 
(-) 

1.6 
(-) 

 * in parenthesis the standard deviation. 
 
Table 7: Comparison of the average size of the field (measured versus farmer declaration) 
(Ha): KETA Municipality 

Crop Statement  Measured 
Tomato 0.772 

(0.091)* 
0.137 
(0.013) 

Pepper 0.033 
(0.105) 

0.141 
(0.044) 

Shallot 0.061 
(0.202) 

0.055 
(0.016) 

Leek 0.061 
(-) 

0.040 
(0.007) 

Okra 0.792 
(0.340) 

0.268 
(0.268) 

Hot Pepper 0.506 
(0.101) 

0.379 
(0.048) 

Carrot 0.374 
(0.111) 

0.446 
(0.298) 

Onion Dry 0.627 
(0.078) 

0.482 
(0.141) 

Spinach 0.202 
(-) 

0.008 
(-) 

Cabbage 0.202 
(-) 

0.008 
(-) 

Beetroot - 0.020 
(-) 

Melon - 0.259 
(-) 
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The data also allowed us to validate the method of measuring the plots by assimilating their shape 

to regular figures whose formula of calculation of the area is known (square/rectangle, triangle, 

etc.). Table 8 below shows that the forms of parcels are always regular. Almost 78 percent of the 

parcels in the sample have a square or rectangular shape. This makes it possible to adopt simple 

methods for measuring parcels. In this study, GPS measurement was used and therefore area 

measurement was easy and quick. 

 
Table 8: Proportion of Fields according to the form 

Form of the Field Ada-East Keta 
Square/Rectangle 78.2 77.9 
Triangle 11.0 6.4 
Rhombus 5.4 1.7 
Parallelogram 3.6 11.5 
Other Polygon 1.8 2.6 
Total 100.0 100.0 

 

5.3 Relevance of the method for assessing the area harvested  
 

The method that was proposed to assess area harvested, was based on a combination of 

variables objectively measured (the average size of a bed) and variables from farmer inquiry (total 

number of beds planted and harvested over the reference period). Table 9 shows that depending 

on the districts and the type of crop, beds are more likely used for vegetable growing. The scale 

of the vegetable farming and the irrigation system linked also to the scale (modern and large-

scale farmers use modern irrigation system like sprinklers in the Keta district) seem to determine 

the use of the bed or the open field for vegetable crop planting. Globally on the use of beds is less 

in Ada (13.8 percent) than in Keta (80.6 percent) meaning that vegetable crop growing in Ada are 

more in open filed. Considering the type of crop, in Ada three main crops are planted in almost 

90 percent of the parcels (Tomato (39.6 percent), Hot Pepper (24.7 percent) and Okra (22.7 

percent). For these three crops, open field is the main type of planting method for more than 90 

percent of parcels where these crops were standing. In this district, some crops are exclusively 

planted using beds (potato, eggplant, carrot and pepper). In Keta, for almost all the vegetable 

crops grown, the bed is used for more than 70 percent of the parcel. Only for hot pepper the open 

field is used in more than 60 percent of the parcels.  

 

Tables 10 and 11 show the average number of plantings for several types of crops within the 

reference period for Ada and Keta respectively (last 12 months). We note that crops for which 
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farmers prefer the open field, are the crops for which an average of one plantings is observed 

over the reference period (Okra, tomato and hot pepper in Ada). Beds are commonly used in 

Keta, and the only crops grown using the open field in Keta are melon, beetroot and hot pepper. 

Melon and beetroot are grown using many plantings over the year representing 0.6% of the 

parcels. Hot pepper represented 7.4% of the parcels in Keta, the number of plantings over the 

reference period is 1.     

 

In conclusion, in these two districts of Ghana, the bed is commonly used for vegetables which are 

continuously planted/harvested. The estimation of area harvested over the reference period (one 

year) can be assessed using the number of beds harvested by multiplying the number of plantings 

and the average number of beds harvested in each planting occurrence. The few crops generally 

grown in open field are planted only one time over the reference period, for these crop the issue 

of continuously planting/harvesting does not arise and the harvest area must be measured at an 

appropriate time. 

 

The farm visits have shown that the holders who irrigate their field manually use beds for 

vegetable growing. While planning the vegetable survey, the irrigation system should be observed 

and the most diffused irrigation system should be taken into consideration while preparing the 

methodology. 

 
Table 9: Proportion of farmers using beds for vegetable growing by type of crop 
Type of crop Ada-East Keta 
Potato 100.0% - 
Cabbage 33.8% - 
Lettuce 50.0% - 
Spinach - 100.0% 
Tomato 10.9% 85.7% 
Cauliflower 33.8% - 
Eggplant 100.0% - 
Pepper 100.0% 94.1% 
Shallot - 87.5% 
Leek - 77.7% 
Onion dry 75.0% 100.0% 
Carrot 100.0% 92.9% 
Okra 6.9% 68.7% 
Melon - 0.0% 
Beetroot - 0.0% 
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Hot pepper 2.8% 39.1% 
Total 13.8% 80.6% 

 
When the field is divided into beds, the area harvested is calculated using the below formula 

and the variables are collected: 

𝐴𝐴ℎ𝑎𝑎𝑎𝑎𝑎𝑎 =      �̅�𝐴𝑏𝑏𝑏𝑏𝑏𝑏 ∗ [(𝑛𝑛𝑃𝑃 − 1)𝑛𝑛�𝑏𝑏𝑏𝑏𝑏𝑏12 + 𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏] 
with 

𝐴𝐴ℎ𝑎𝑎𝑎𝑎𝑎𝑎 is the area harvested; 

�̅�𝐴𝑏𝑏𝑏𝑏𝑏𝑏 is the average size of the bed; 

𝑛𝑛𝑃𝑃 is the number of plantings: 

𝑛𝑛�𝑏𝑏𝑏𝑏𝑏𝑏12 is the average number of beds harvested in the last 12 months:  

𝑛𝑛𝑏𝑏𝑏𝑏𝑏𝑏  is the number of beds currently under cultivation. 

 

This method considers the variability of the area harvested by considering the variability of the 

number of beds cultivated per each planting occurrence throughout the reference period. On the 

other hand, it does not consider the variability of the size of a bed throughout the reference period 

which is supposed constant.  

 
When the field is an open-field, the area harvested is the cultivated area of the farm multiplied 

by the number of planting occurrences of the same crop in this cultivated area measured by GPS. 

 

Table 10: Distribution of the average number of plantings done within the last 12 months 
by type of crop: Ada East 

Type of crop Number of Plantings  Standard Deviation 
Tomato 1.2 0.45 
Okra 1.1 0.31 
Hot Pepper 1.1 0.33 
Carrot 3.0 0 
Pepper 2.0 - 
Onion Dry 1.8 0.87 
Lettuce 1.50 0.71 
Potato 5.0 - 
Eggplant 3.0 - 
Cabbage 1.3 0.58 
Cauliflower 1.3 0.58 
Potato 5.0 - 
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Table 11: Distribution of the average number of plantings done within the last 12 months 
by type of crop: Keta Municipality 

Type of crop Number of Plantings  Standard Deviation 
Tomato 1.1 0.81 
Pepper 1.4 0.49 
Shallot 2.4 0.83 
Leek 4.5 1.23 
Okra 1.9 0.70 
Hot Pepper 1.2 0.38 
Carrot 1.9 0.77 
Onion Dry 1.3 0.47 
Spinach 6.0 5.7 
Melon 3.0 - 

 

Tables 12 below shows that the farmers using beds can provide information on the average 

number of beds cultivated for each planting occurrence throughout the last 12 months as well as 

the number of beds currently cultivated during the visit of the enumerator. For almost all types of 

crops (in Keta and in Ada), the average number of beds cultivated for each planting in the last 12 

months was not different from the average number of beds currently cultivated. The supposed 

variability has been taken into consideration in the calculation of the area harvested. 

 

Table 12: Average number of beds and number of beds currently cultivated by type of crop 
(Ada-East) 
Type of crop Average number of beds 

cultivated within the last 12 
months 

Number of beds currently 
cultivated 

Potato 50 60 
Cabbage 39 39 
Lettuce 35 35 
Tomato 21 21 
Cauliflower 28 28 
Eggplant 45 30 
Pepper 10 10 
Onion dry 21 19 
Carrot 15 15 
Okra 15 15 
Hot pepper 39 39 
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Table 13: Average number of beds and number of beds currently cultivated by type of crop 
(Keta Municipality) 
Type of crop Average number of beds cultivated 

within the last 12 months 
Number of beds currently 
cultivated 

Spinach 50 53 
Tomato 96 97 
Pepper 61 30 
Shallot 77 62 
Onion dry 121 95 
Leek 26 24 
Carrot 70 45 
Okra 97 71 
Hot pepper 14 11 

 

According to the previous analysis, the bed could be considered as the unit of measurement for 

the management of the vegetable holding notably the planning of the area cultivated and 

harvested and also for some crop as a measurement unit for marketing of the produce. In addition, 

the bed is used as a unit of measure in the management of the holdings notably for the 

remuneration of the workforce often paid in terms of a certain number of beds harvested. The 

number of beds harvested is therefore, one of the economic variables of the holding. We are 

therefore able to state through this experience that the estimate of the area harvested in terms of 

number of beds can be easily provided by statement of the holders. By applying to this variable 

an average area of the bed observed in the field, an acceptable approximation of the areas 

harvested by crop is obtained. However, during the pilot survey, we realized that the farmers could 

give the number of bed in their fields, but were not able to estimate the size of the beds. 

In some areas, like Ada-East, most farmers cultivate the vegetable crops in open-field. But we 

can also observe that in Ada, the most common crops grown are okra, tomatoes and hot pepper 

for which the number of plantings is around 1 meaning that one field visit and the measurement 

of the plot by GPS could be enough to have the area harvest estimation.  

The reliability of the method is also based on the assumption that the size of the beds measured 

at the time of the visit remains the same throughout the chosen reference period. It is therefore a 

question of the variability of the size of the beds of the various plantings over time. 

The duration of the survey in the field did not allow studying this issue, since farmers cannot give 

estimation of the size of the beds over the time by declaration. However, visits on the field reveals 

that farmers use tools like dibber (see Figure 8 below) to display beds. Therefore, for a given 
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farmer, the beds could have almost the same size. Only the beds at the border of the field have 

different sizes (Figure 9).  

 
Figure 8: Example of dibber used for building the bed 
 
 

 
Figure 9: Border of field of onions in Ada-East  
 

Table 14 shows the average size of bed by type of crop. We observe that the standard deviation 

is high compare to the average size. Therefore, there is not a standard size of bed for all the 

farmers. This parameter should be measured for each selected farmer. 
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Table 14: Average size of bed by type of crop (𝐦𝐦𝟐𝟐) 

 
Table 15: Estimate of area harvested by crop (Ha) 

Type of crop 
Harvest area 

Ada-East Keta 
Potato 6.7 0.00 

Cabbage 39.2 0.00 

Lettuce 18.2 0.00 
Spinach 0,00 5.4 

Tomato 1 595.9 229.5 

Cauliflower 48.4 0.00 
Eggplant 3.1 0.00 

Pepper 1.4 54.1 
Shallot 0.00 28.9 

Onion dry 72.6 206.4 
Leek 0.00 25.5 

Carrot 22.9 43.8 

Okra 712.8 82.9 
Melon 0.00 8.5 
Beetroot 0.00 0.00 

Hot pepper 1 003.9 18.9 
Total 3 525.1 704.0 

 
 

Type of crop Ada-East Keta 
Potato 10 - 
Cabbage 18 - 
Lettuce 22 - 
Spinach - 29 
Tomato 57 19 
Cauliflower 18 - 
Eggplant 10 - 
Pepper 28 22 
Shallot - 28 
Onion dry 70 45 
Leek - 20 
Carrot 65 22 
Okra 35 39 
Hot pepper 15 24 
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5.4 Validity of different methods used to estimate yield 
 

5.4.1 Type of measurement unit used by the farmers  
 
Several methods to estimate production and yields have been proposed and tested during this 

survey. Yield estimation method is tailored according to the crop type. There was one common 

method proposed for all the crop types. It consisted of identifying the type of measurement unit 

used by the farmers to harvest and sell their crop and on estimating the production in term of 

number of measurement units harvested declared by the farmers. The calibration of each 

measurement unit using real data allows one to have an estimate of the production over the 

reference period. 

 

Tables 16 and 17 provide the breakdown of the plots planted according to the type of crops and 

the measurement unit used for harvesting and selling the products.  

 

Box, sac, basket and bucket are the measurement units commonly used by the farmers to harvest 

and sell their product.  

 

In Ada, for okra, the more used measurement unit is the basket for 2 out of 3 plots. For Cauliflower, 

onion dry and hot pepper, the more used measurement unit is the sack for 2 out of 3 plots. 

Measurement units are specific for certain crops like bed for carrot, unit for eggplant and cartload 

for potato. 

 

In Keta, for Cabbage, tomato and okra, the more used measurement unit is the basket for 2 out 

of 3 plots. For tomato, box is more used for harvest. For cauliflower, onion dry, leek, beetroot and 

hot pepper, the more used measurement unit is the sack for 2 out of 3 plots. Measurement units 

are specific for certain crops like bed for carrot and spinach, unit for melon potato. 

 

Data on calibration of measurement units were scarce and not enough to calculate an average 

weight for each type of measurement unit for each type of crop concerned. Only data for 78 cases 

for Ada and 22 cases for Keta were judged usable for this calculation after exclusion of outliers. 

The reason is the short time dedicated to data collection; the enumerators visits did not coincide 

with the time of the harvest. Data on the exact date for the harvest was collected and could have 

been used to plan the calibration of the measurement units. 
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This method can be applied to estimate vegetable crop production but precautions must be 

observed: 

- to collect accurate data on the number of measurement units harvested for each planting 

occurrence covering the period of reference; 

- to pay particular attention for the data collection for calibration of the measurement unit. 

Enough number of cases must be observed for each couple of crop-measurement unit 

and effective control of the quality of the data collected to compute accurate average 

weight of the measurement unit.  

 
Table 16: Number of plots planted by type of crop and measurement unit used to report 
the harvest (District of Ada East) 

Type of crop 
Type of Measurement unit used for the harvest 

Total 
Boxe
s Sack 

Baske
t Bed 

Cartloa
d Unit Bucket 

Other
s 

Potato Numbe
r 0 0 0 0 26 0 0 0 26 

%  0% 0% 0% 0% 100.0% 0% 0% 0% 100.0
% 

Cabbage Numbe
r 0 26 51 0 0 0 0 0 77 

%  0% 33.8% 66.2% 0% 0% 0% 0% 0% 100.0
% 

Lettuce Numbe
r 0 26 26 0 0 0 0 0 52 

%  0% 50.0% 50.0% 0% 0% 0% 0% 0% 100.0
% 

Tomato Numbe
r 437 0 2107 0 0 26 0 0 2570 

%  17.0% 0% 82.0% 0% 0% 1.0% 0% 0% 100.0
% 

Cauliflowe
r 

Numbe
r 0 77 0 0 0 0 0 0 77 

%  0% 100.0
% 0% 0% 0% 0% 0% 0% 100.0

% 
Eggplant Numbe

r 0 0 0 0 0 26 0 0 26 

%  0% 0% 0% 0% 0% 100.0
% 0% 0% 100.0

% 
Pepper Numbe

r 0 0 0 0 0 0 26 0 26 

%  0% 0% 0% 0% 0% 0% 100.0
% 0% 100.0

% 
Onion dry Numbe

r 0 231 0 0 0 0 77 0 308 

%  0% 75.0% 0% 0% 0% 0% 25.0% 0% 100.0
% 
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Carrot Numbe
r 0 0 0 77 0 0 0 0 77 

%  0% 0% 0% 100.0
% 0% 0% 0% 0% 100.0

% 
Okra Numbe

r 51 231 1079 0 0 0 26 103 1490 

%  3.4% 15.5% 72.4% 0% 0% 0% 1.7% 6.9% 100.0
% 

Hot pepper Numbe
r 26 1542 180 0 0 0 0 0 1748 

%  1.5% 88.2% 10.3% 0% 0% 0% 0% 0% 100.0
% 

Total Numbe
r 514 2133 3443 77 26 52 129 103 6477 

  %  7.9% 32.9% 53.2% 1.2% 0.4% 0.8% 2.0% 1.6% 100.0
% 

 
 

Table 17: Number of plots planted by Type of crop and measurement unit used to report 
the harvest (District of Keta) 

Type of crop Type of Measurement unit used for the harvest 
Total Boxes Sack Basket Bed Unit Bucket Others 

Spinach Number 0 0 0 22 0 0 0 22 
%  0% 0% 0% 100.0% 0% 0% 0% 100.0% 

Tomato Number 779 11 450 11 0 0 0 1251 
%  62.3% 0.9% 36.0% 0.9% 0% 0% 0% 100.0% 

Pepper Number 11 44 0 0 11 263 0 329 
%  3.3% 13.4% 0% 0% 3.3% 79.9% 0% 100.0% 

Shallot Number 11 33 22 44 0 0 33 143 
%  7.7% 23.1% 15.4% 30.8% 0% 0% 23.1% 100.0% 

Onion dry Number 0 549 11 0 0 0 11 571 
%  0% 96.1% 1.9% 0% 0% 0% 1.9% 100.0% 

Leek Number 22 99 0 0 0 0 0 121 
%  18.2% 81.8% 0% 0% 0% 0% 0% 100.0% 

Carrot Number 0 44 0 99 0 0 0 143 
%  0% 30.8% 0% 69.2% 0% 0% 0% 100.0% 

Okra Number 0 22 220 0 77 11 0 330 
%  0% 6.7% 66.7% 0% 23.3% 3.3% 0% 100.0% 

Melon Number 0 0 0 0 11 0 0 11 
%  0% 0% 0% 0% 100.0% 0% 0% 100.0% 

Beetroot Number 0 11 0 0 0 0 0 11 
%  0% 100.0% 0% 0% 0% 0% 0% 100.0% 

Hot 
pepper 

Number 0 176 22 0 0 55 0 253 
%  0% 69.6% 8.7% 0% 0% 21.7% 0% 100.0% 
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Total Number 823 989 725 176 99 329 44 3185 
  %  25.8% 31.1% 22.8% 5.5% 3.1% 10.3% 1.4% 100.0% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.4.2 Calculation of yield for leafy vegetables and single harvest  
 

The implementation of this method using data collected during a single visit assumes that all the 

variables necessary for the calculation of the yields are collected during this single visit. The 

estimate of the production in terms of the number of measurement units assumes that for a given 

crop, the beds are being harvested during the single visit of the enumerators.  During this study, 

arrangements were made in order to meet this criteria. 

 

The two proposed methods being implemented and necessary variables measured are described 

below. 

 

First method:  
- randomly select a number n of beds; 

- measure the size 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏  of the selected beds; 

- weigh the production 𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 of the selected beds; 

- compute the yield 𝑌𝑌�1 as: 

𝑌𝑌�1 =
1
𝑛𝑛
�

𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖
𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖

𝑛𝑛

𝑏𝑏

 

Second method: 
- randomly select a number of beds; 

- measure the size of the selected beds 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏; 

- count the number 𝑛𝑛𝑝𝑝𝑝𝑝𝑎𝑎𝑛𝑛𝑝𝑝𝑏𝑏 on the selected beds; 
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- estimate the average weight of a plant 𝑊𝑊𝑝𝑝𝑝𝑝𝑎𝑎𝑛𝑛𝑝𝑝; 

- estimate the production of the bed as the product of the number of plants by the average 

weight of a plant; 

- compute the yield 𝑌𝑌�2 as:  

𝑌𝑌�2 =
1
𝑛𝑛
�

𝑛𝑛𝑝𝑝𝑝𝑝𝑎𝑎𝑛𝑛𝑝𝑝𝑖𝑖 ∗ 𝑊𝑊𝑝𝑝𝑝𝑝𝑎𝑎𝑛𝑛𝑝𝑝

𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖

𝑛𝑛

𝑏𝑏

 

The second method could generate bias in the estimates more than the first method, since more 

variables are needed to estimate the yield (specifically the average weight of a plant). The main 

advantage of this method is the avoidance of harvesting all the bed for the yield calculation. 

 

If the field is not divided in beds, the yield is computed using the crop cutting method. The 3 x 3 

m2 crop-cutting parcel is used in lieu of the bed and the same two methods are applied. 

 

The production of this type of vegetable (lettuce, cabbage, cauliflower) is very rare in the two 

districts. Data for yield estimation have been collected for only one plot and one crop (lettuce). All 

the necessary variables have been collected for this one case, demonstrating that the method 

can be implemented. But with this scarce data, the method cannot be properly assessed. 

 

5.4.3 Calculation of yield for root vegetables and single harvest  
 

The two proposed methods being implemented and the necessary variables measured are 

described below. 

 

First method:  
- randomly select a number n of beds; 

- measure the size 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏  of the selected beds; 

- weigh the production 𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 of the selected beds; 

- compute the yield 𝑌𝑌�1 as: 

𝑌𝑌�1 =
1
𝑛𝑛
�

𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖
𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖

𝑛𝑛

𝑏𝑏

 

Second method: 
- randomly select a number n of beds; 

- measure the size of the selected beds 𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏; 
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- estimate the production of the selected beds in term of number of measurement units to 

be harvested 𝑛𝑛𝑢𝑢𝑛𝑛𝑏𝑏𝑝𝑝𝑏𝑏 . 

- estimate the average weight of the measurement unit 𝑊𝑊𝑢𝑢𝑛𝑛𝑏𝑏𝑝𝑝; 

- compute the yield 𝑌𝑌�2 as:  

𝑌𝑌�2 =
1
𝑛𝑛
�

𝑛𝑛𝑢𝑢𝑛𝑛𝑏𝑏𝑝𝑝𝑏𝑏 ∗ 𝑊𝑊𝑢𝑢𝑛𝑛𝑏𝑏𝑝𝑝

𝐴𝐴𝑏𝑏𝑏𝑏𝑏𝑏𝑖𝑖

𝑛𝑛

𝑏𝑏

 

 
If the field is not divided in beds, the yield is computed using the crop-cutting method. The 3 x 3 

m2 crop-cutting parcel is used in lieu of the bed and the same two methods are applied to calculate 

the yield. 

 

Very few cases have been found to compute the yield for these type of crops limited to two (carrot 

and onion dry) using the two methods proposed. Tables 18 - 21 presented data for the district of 

Ada and Kata respectively. 

 

The yield computed for the two methods are comparable. The enumerators could use the quantity 

of the product harvested and weighted to estimate the number of measurement units instead of 

getting the declaration of the farmer. 

 

However, the first method is workable to compute yield for this type of vegetable crop and can be 

used for large scale survey. The precaution is to have enough cases to compute yields that are 

statistically valid.  

 

Table 18: Estimation of yield using the method of weighting the total production of a 
sample of beds in Ada (yield in Mt/ha) 

Type of 
Crop 

Total 
number of 
cases 

Total 
number of 
Validated 
cases 
used 

Mean Median Standard 
Deviation Minimum Maximum 

Carrot 1 1 5.2 5.2 - 5.2 5.2 
Onions 6 2 7.1 7.1 1.1 6.3 7.9 

 
Table 19: Estimation of yield using the method of weighting the total production of a 
sample of beds in Keta (yield in Mt/ha) 
Type of 
Crop 

Total 
number of 
cases 

Total 
number of 
Validated 

Mean Median Standard 
Deviation Minimum Maximum 
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cases 
used 

Onions 11 11 5.9 5.6 1.6 3.8 8.8 
 
Table 20: Estimation of yield using the total estimate production of sample of beds using 
the measurement unit in Ada (yield in Mt/ha) 

Type of 
Crop 

Total 
number of 
cases 

Total 
number of 
Validated 
cases 
used 

Mean Median Standard 
Deviation Minimum Maximum 

Carrot 1 1 5.2 5.2 - 5.2 5.2 

Onions 1 - - - - - - 
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Table 21 Estimation of yield using the total estimate production of sample of beds using 
the measurement unit in Keta (yield in Mt/ha) 

Type of 
Crop 

Total 
number of 
cases 

Total 
number of 
Validated 
cases 
used 

Mean Median Standard 
Deviation Minimum Maximum 

Onions 12 4 5.9 6.5 1.2 4.2 6.6 

 

5.4.4 Calculation of yield for fruit vegetables and staggered harvest  
 

A number of variables are important for determining the yield for fruit vegetable with staggered 

harvests: 

 

1) The number of harvests that occurred for one planting over the harvest period.  
This variable is estimated through farmer inquiry as the ratio between the duration of the 

harvest period and the frequency of the harvests. Another option to measure this variable is 

to monitor the harvests during each visit of the enumerator. Upon first visit, the enumerators 

would have to ask the farmer the number of harvests done so far. Then, the enumerators 

would have to follow the farmer until the end of the harvesting period and collect information 

on the number of measurement units harvested during each harvest occurrence. Due to the 

time constraint, it was not possible to implement this method. However, it was possible to 

estimate this variable based on the farmer experience on past plantings; he was asked to 

provide approximate information on the numbers of past harvests and the number of 

remaining expected harvests. 

For these types of crop, it is important to consider the varieties of the crop. Figures 10 to 12 

present the distribution of the number of harvests by type of crop and by variety. We can 

observe that for a given crop, the number of harvests varies across variety, especially for 

tomato. Therefore, the estimation of the yield should take into consideration these differences 

in varieties.   

 
2) The number of measurement units harvested during each harvest occurrence 
The number of measurement units harvested during each harvest occurrence could be 

different during the harvest period. Considering an average number of measurement units 

harvested based on only one visit of the farmer could introduce bias as period of intensive 
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harvest could exit during the harvest period. It is questionable that number of measurement 

units harvested could be different at the beginning, at the peak and at the end of harvest 

period. Data could be more accurate if the average number of measurement units harvested 

is calculate at least with data collected at these three points of the harvest period. The more 

accurate method is to follow-up each harvest occurrence by the farmer. 

 

The Use of the Crop Diary:  

During this pilot survey, an innovation was made to find alternative way to collect accurate 

data on the production in term of number of measurement units harvested during the all 

harvest period. For this purpose, the use of a diary has been used as an experiment. Farmers 

were given simple forms to record during each harvest occurrence the following key variables 

necessary to make the final accurate estimation: 1) Number of beds harvested; and 2) The 

production in terms of number of measurement unit. Data are collected on the farm by the 

enumerators during their visits and by the farmers when the harvest occurs in the absence of 

the enumerators. The diary allows the enumerator and the farmer to have a tracked record of 

the harvests. 

 

3) The average weight of the measurement unit 
The third variable needed to compute the production is the average weight of the 

measurement unit filled with the product.  

 

Once these key variables are collected, the production can be estimated and the yield using the 

harvested area. The production is obtained by multiplying the number of measurement units 

harvested by the average weight of the measurement unit.  

 

For this survey, a specific follow up of parcels of okra, tomato and hot pepper were undertaken 

by enumerators to collect data on the yields. For a sample of plots, data on the expected 

production in term of number of measurement units and the weight of the measurement unit have 

been collected. The two variables allowed computing the expected production for each parcel. 

The yield is calculated for each parcel by dividing the production by the area of the parcel. 

 

In a few cases, outliers were excluded, and these were used to compute average yield for tomato, 

okra and hot pepper in Ada and tomato and okra in Keta.  
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These figures may be slightly misleading because only a few data from a few plots are used. More 

data are needed from a representative sample of okra, hot pepper and tomato plots. For a real 

survey, attention must be paid regarding the duration of data collection for yield to cover the 

complete period of harvest to have enough cases to compute yields that are statistically valid. 

 

 
Figure 10: Distribution of the number of harvests by hot pepper variety 
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Figure 11: Distribution of the number of harvests by tomato variety 
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Figure 12: Distribution of the number of harvests by okra variety 
 

5.4.5 Estimation of the production for selected crop using estimate area harvested 
and yield  
 

Tables 22 and 23 summarize the estimated yield for some crop using the two methods proposed. 

It is not possible to assess the equality of the figures produced from the two methods because of 

lack of enough generated data.  

 

Table 22: Estimation of yield for fruit and staggered harvested crops in Ada (yield in Mt/ha)  
Yield in 
Mt/hType of 
Crop 

Total number 
of Validated 
cases used 

Mean Median Standard 
Deviation Minimum Maximum 

Tomato 12 7.9 2.4 12.4 0.54 34.6 
Okra 1 2.4 2.8 0.00 2.4 2.4 
Hot Pepper 14 2.4 1.9 1.6 0.55 6.6 

 
 
Table 23: Estimation of yield for fruit and staggered harvested crops in Keta (yield in Mt/ha) 
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Type of Crop 
Total number 
of Validated 
cases used 

Mean Median Standard 
Deviation Minimum Maximum 

Tomato 12 15.8 9.9 14.3 2.5 44.7 
Okra 1 12.1 12.1 - 12.1 12.1 

 

Estimate of production has been generated only for a limited number of crops (carrot, onion dry, 

tomato, hot pepper and okra) because they are the ones cultivated in the region and it was 

possible to compute yields based on available validated data collected during the pilot survey. 

The results displayed in Table 24 show that it is possible using these proposed methods to come 

up with estimates for area harvested, yield and production.  

 
Table 24: Summary of estimate yield by type of crop and method used (Mt/ha) 

Crop 
Ada-East Keta 
Method 1 Method 2 Method 1 Method 2 

Carrot 5.2 5.2 - - 
Onion Dry 7.1 4.1 5.9 5.9 
Tomato 7.9 - 15.8 - 

Hot Pepper 2.4 - `- - 

Okra 2.4 - 12.1 - 
 
Table 25 : Estimate of the production by type of crop (Mt/ha) 

Crop 
Ada-East Keta 

Harvested 
area Method 1 Method 2 Harvested 

area Method 1 Method 2 

Carrot 22.85 119.73 119.73 43.77 - - 
Onion Dry 72.62 517.05 294.11 206.40 1221.89 1226.02 
Tomato 1595.89 12623.49 - 229.55 3636.07 - 
Hot Pepper 1003.91 2389.31 - 18.99 - - 
Okra 712.81 1689.36 - 82.94 999.43 - 

 
  



49 
 

 

5.5 Consistency of data with external sources  
 

In order to assess the consistency of the data produced by this pilot test, external data should be 

found to undertake comparative analysis. As stated, SRID does not regularly collect basis data 

on vegetable crops. However, limited data on yield have been found from the SRID archive. Data 

are on the yield for some crops from the Keta Municipality for 2012. 

 

Table 26: Distribution of Yield by Crop in Keita (Mt/ha) for 2012 
Crop Tomatoes Hot Pepper Onions Okra Carrot 
Yield 15.8 6.5 6.0 5.0 14.7 

Source:  Statistics, Research and Info. Directorate (SRID), Min. of Food & Agric.    

 

Although the yield from year to year can change drastically, if structural changes are not 

happening one can compare the recent 2012 data with the data from the 2016 pilot survey. We 

can see that, for most crops the yields from pilot survey are closed to the yield in Table 26. Only 

for carrots, we have a high difference.  

 

However, if we compare this data with the average yield for carrots in the Greater Accra Region, 

from the SRID archive (2014), we found that this value is 7.56 which is close to the figure from 

2016 survey data. 

 

Therefore, we confirm a good level of consistency between the 2016 pilot survey data with the 

data from SRID archive. 



 

6 Conclusion and recommendations 

The basic objective of this survey was to develop a methodology for estimating area and 

production of vegetable crops. Due to the diversity of existing categories of vegetable crops, 

several methods were presented and tested. In Ghana, as in many African countries, estimation 

of vegetable crops production is not among the priority of the statistical system and vegetable 

crops are not included in regular data collection. Therefore, as a next step, it would be important 

for the country to integrate vegetable crops in existing agricultural surveys and census or create 

a proper survey for vegetable crops. 

 

The implementation of this pilot test raised the following conclusions and recommendations: 

 

1) Very often, methods based on farmers recall do not provide reliable estimates of field size. 

Indeed, farmers encounter difficulties in reporting the area of their fields. These issues 

may be due to the type of tenure of the land (most of them are squatters or free users and 

don’t see the necessity to know the exact size of their plot), but mainly due to the fact that 

land is often not registered. The physical area of the vegetable crop field should be 

measured accurately by using objective measurement (i.e. GPS, other methods); 

 

2) The vegetable crops are continuous planting/harvesting crops and the issue of measuring 

area harvested for successive crop is posed. Vegetable crops are planted in open-field or 

using beds. This study showed that the farmers can provide information on the average 

number of beds cultivated within the last 12 months for successive planting and harvesting 

occurrence. This information coupled with an average size of a bed can allow one to 

estimate the harvested area over all the planting seasons of the reference period. 

  

3) Vegetable crop yield can be measured using the crop-cutting method to measure area or 

the bed when the field is cultivated using beds. The production of the crop-cutting area or 

the bed can be measured by harvesting and weighting all of the product or counting the 

number of plants and measuring the average weight of a plant. The production can also 

be measured in terms of number of local measurement units harvested and weighting the 

unit. For crops with staggered harvest the estimation of the production is calculated using 
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the production in terms of number of measurement units throughout the harvest period 

coupled with an average weight of the measurement. To take into account the variability 

of the quantity of product harvested, if it is not possible to monitor the harvest occurrence, 

it is better to have average number of measurement units harvested calculated from three 

observation times (at the beginning , at the pick and at the end of the harvest time.  

 

4) The methods proposed for the pilot survey and the assessment made constitute an 

advancement of the research of appropriated methodology for vegetable crops area 

harvested, yield and production. The next survey could use the techniques tested and 

should aim to overcome the shortcoming identified.  

 

5) The literature review has shown that the collection of vegetable data production together 

with traditional crops could lead to bias in the estimates. These considerations suggest 

that the efficient and accurate manner to collect vegetable crop data is to perform a proper 

vegetable crop survey or census. For this purpose, the construction of a good sampling 

frame is a fundamental step.  The identification of vegetable crop cultivation areas (sites) 

and the full listing of the vegetable growers (SSU) in case of two-stage sampling is a valid 

option, especially in countries where administrative records are not reliable. 

  

6) The pilot test has demonstrated that the production of the vegetable crops is highly 

volatile. It depends mainly on market conditions. Therefore, the frame should be recent or 

updated. A screening and a listing of the vegetable crop cultivation areas is a valid method 

to build an up-to-date sampling frame. 

 

7) A survey whose target population is represented by vegetable holdings might consider as 

potential frames the list of farmers who have grown the vegetable crops within the past 12 

months. In the first instance the frame comprises, the list of vegetable growing areas 

(sites) and, second, the list of vegetable growers in those areas. The units of selection are 

the sites (PSU) at the first stage and vegetable growers (SSU) at the second stage. 

 

8) A well-defined sampling strategy that utilizes an unbiased and robust frame can provide 

unbiased and robust results. In order to cover all the different types of crops, a complex 

sampling design can involve clustering and stratification and several stages of sampling.  

Information obtained from “background” variables to be used either at the sampling stage 
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(e.g. to create strata or clusters, calculate measure of size etc.) or after data collection to 

calculate weights etc. Sometimes auxiliary data cannot be obtained from the sampling 

frame but from other sources, such as official statistics (e.g. Cadastral data). 
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Stakeholders in the Ghana National Agricultural Statistical System 
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The National Agricultural Statistical System (NASS) is a subset of the National Statistical System 

coordinated by the Ghana Statistical Service (GSS). The key stakeholders in the NASS can be 

grouped as: 

• Suppliers of Raw Data; 

• Producers of Statistical Data; 

• Users of Statistical Data  

 

The identified groups of stakeholders are shown in Table 1. The roles of the many stakeholders 

overlap as they perform multiple or cross-cutting roles in the system. For example, researchers 

are statistical producers as well as users of statistics that are produced by other institutions.  

 
Table A1.1: Stakeholders in National Agricultural Statistical System 

Stakeholder Category  Identified Group / Institution 
Suppliers of Raw Data • Agricultural commodity producers (Farmers),  

• Distributors of agricultural commodities (Traders),  
• Transporters, 
• Agricultural input producers, importers and distributors, 
• Research Institutions (CSIR) 
• Banking Institutions   
• Processors of agricultural raw materials 
• Exporters and importers of agricultural commodities (food products) 
• Ghana Meteorological Agency 
• Department of Cooperatives 
• Non-governmental Organizations 
• Etc. 

Producers of Statistical 
Data / Indicators  

• Ghana Statistical Service 
• Ministry of Food and Agriculture 
• Ministry of Lands, Forestry and Mines 
• Ministry of Trade and Industry, PSD & PSI 
• Ghana Cocoa Board 
• Ghana Export Promotion Council 
• Research Institutions,  
• Ghana Meteorological Service 
• Trade Associations 
• Etc. 

Users of Statistical Data / 
Indicators 

• Governmental organizations (Ministries, Departments and 
Agencies - MDAs), policy and decision makers 

• Parliament and District Assemblies (Politicians) 
• Research Institutions (ISSER, CEPA),  
• Non-Governmental Organization 
• Investors  
• Processors of agricultural raw materials 
• Exporters of agricultural commodities 
• Importers of food commodities   
• Importers of agricultural inputs 
• Producers of agricultural inputs 
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Stakeholder Category  Identified Group / Institution 
• Print and Electronic Media 
• Civil Society Organizations (Trade Union Congress) 
• International Organizations (FAO, World Bank, IMF) 
• Consultants, Researchers and Academics 
• Development Partners 
• Banking Institutions (Domestic)  
• Etc. 

 
 
Legislative support for agricultural data collection 
 

By legislative instrument PNDC Law 135 of 1985, the Ghana Statistical Service (GSS) is the 

central agency for collection, compiling and dissemination of statistical data in all the sectors and 

sub-sectors of the economy including agriculture, industry, services, health, education, trade and 

tourism. The Law, however, also makes provision for “public services and other official or quasi-

official organizations or any other organization [to] collaborate with the Government Statistician in 

the collection, compilation, analysis and publication of statistical records of or connected with 

those organizations”. However, many organizations collect, compile and release or disseminate 

statistical data without resort to the Government Statistician, sometimes resulting in conflicting 

statistical data. The law also specifies punitive measures in terms of fine, jail sentence or both for 

those who on request, fail to supply the needed raw data in their domain.  

 

Agricultural data needs, availability and gaps 
 

Agricultural data needs, availability and gaps are analysed from two perspectives: 

i)  Current Agricultural data required to monitor and evaluate policy reforms and 

development programmes and projects implemented to achieve specific goals and 

targets. These are mainly data collected routinely (e.g. crop production, input and 

output prices, input supply, etc).    

ii) Structural Agricultural data required for policy orientation and formulation by planners, 

investors, policy-decision makers, researchers, students, development partners, 

international institutions, non-governmental organizations, etc. These are mainly data 

not collected regularly because information takes times before becoming obsolete. 

Example, farm characteristics, land tenure type, land use type, farm infrastructure, use 

of irrigation, etc.  

 

Ghana Statistical Service 
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The Ghana Statistical Service (GSS) collects agricultural data from nationwide censuses, surveys 

and administrative records of public and non-public organizations. The data collection focuses on 

individual, household and community. For example, in the series of Ghana Living Standards 

Surveys, household agricultural data collected included activities and assets, harvesting and 

disposal of crops, seasonal patterns, farm input and incomes, processing of produce, 

consumption of own produce and food consumption expenditure. The surveys conducted by GSS 

are systematic and have frequencies mostly longer than one year; questionnaire and others 

instruments are used. The Ghana Statistical Service has an Agricultural Statistics Division 

 

Ministry of Food and Agriculture 

 

The Ministry of Food and Agriculture (MOFA) also collects agricultural data from nationwide 

sample surveys and administrative records. In addition, some data are collected through objective 

measurements of crops (yield, area) and livestock (number and production), observations of crop 

growing conditions. The data collection focuses more on farm and farming than on farm 

household activities and characteristics. The surveys conducted by MOFA are also systematic, 

however, unlike GSS, the frequencies are shorter, not exceeding one year. Food price surveys 

have the shortest frequencies, daily in urban markets and three day to seven day frequencies in 

rural periodic markets. The survey data are collected using questionnaires and also checklist in 

price data collection. MOFA has a directorate of Statistical, Research and Information (SRID). 

Many other directorates of MOFA also compile agricultural data but mainly from administrative 

records on their respective schedule of activities. 

 

The Other Ministries, Departments and Agencies generate agricultural data in their administrative 

functions, except the Ghana Meteorological Service that collects data on weather through 

measurements.   

 

Institutions and agencies collecting or compiling agricultural data 
 

Many Ministries, Departments and Agencies (MDAs) and other organisations, particularly, 

research institutions collect and compile agricultural data. However, it is the MDAs whose 

activities are official. The major MDAs are: 
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• Ghana Statistical Service, and 

• Ministry of Food and Agriculture. 

 

 The other MDAs that collect or compile agricultural data in their specific areas of work include: 

  

• Ministry of Trade and Industry (MOTI) 

• Ministry of Lands and Forestry 

• Ghana Export Promotion Council (GEPC) 

• Ghana Meteorological Service  

• Ghana Irrigation Development Authority 

• Banking Institutions (Bank of Ghana, Agricultural development Bank)  

• Ghana Cocoa Board 

• Customs, Excise and Preventive Service (CEPS) 

 

The available agricultural statistics in the country can be grouped as follows: 

 

• Crop production statistics  

• Livestock statistics  

• Fisheries statistics  

• Farm input supply, prices and credit statistics  

• Farm production budget statistics  

• Marketing Statistics  

• Food commodity imports and exports statistics  

• Farm production environment statistics.  

• Farm population and organization statistics  

• Farm labour statistics  

 

Data collection methodology and quality 
 

The presentation of this section has been structured under three subheadings: i) Methodology 

and procedures used to collect data, (ii) data collection frequencies, availability at source and 

geographic coverage, and (iii) Quality of data. 

 
Methodologies and procedures used  
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The methodology is viewed from the standpoint of the system of data collection, namely, 

censuses, surveys and administrative. The procedures used in data collection are presented from 

the perspectives of sampling method, procedure used and data collecting instruments 

(questionnaires).  

 

Censuses 

 

There is supposed to be a sample census on agriculture each time a Population and Housing 

Census is conducted. Since by convention these population censuses are decennial, the 

agricultural sample censuses are also supposed to be undertaken every ten years. The last 

sample agricultural census was however undertaken in 1984/85. Since then Ghana has not been 

able to conduct another one. A sample census is actually a census with limited geographic 

coverage. It is based on a sample of enumeration areas (EAs), but involves complete enumeration 

of holders or farm households in the selected EAs.  

 

The data collected include: 

 

• Land tenure; 

• Farm household characteristics: household size, composition, gender, age, education; 

• Farming Practices: Type and size of enterprise, cropping system, technologies used, 

accessed to improved inputs, irrigation, mechanization, storage, processing, marketing; 

• Farm infrastructure; 

• Farm Labour and Utilization; 

• Farm assets; 

• Marketable surplus. 

 

The sample censuses are conducted with FAO approved survey methods and instruments. 

However, collection of data on the livestock sub-sector has been irregular and not comprehensive 

enough, and has thus affected the quality of statistics generated on the livestock sub sector. 

 

Surveys 
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A number of routine agricultural surveys are conducted in the country by MDAs. The SRID 

conducts a Multi-Round Crop and Livestock Survey (MRCLS) annually. It also conducts market 

surveys (input prices, output prices and transport cost of agricultural commodities among others). 

 

The responsible division of the Ministry of Fisheries and Aquaculture Directorate (MOFAD) also 

conducts surveys and studies to determine annual fish catch, while the Ghana Statistical Service 

(GSS) conducts the Ghana Living Standards Survey at five years intervals.  

 

Data Collection on Vegetable Crops 

 

The Ghana Statistical System does not have a proper system for collecting data on vegetable 

crops. Data on vegetable crops are collected within the frame of the agricultural survey. 

Therefore, this pilot survey will be an opportunity to integrate a suitable vegetable survey in the 

frame of the agricultural data collection.



 

Annex 2: Survey tabulation 

 
Table A2.1: Distribution (%) of vegetable farmers by age and gender – Ada East 

Age Male Female Total 
<25 3.7 1.9 3.1 
25-34 31.8 18.9 27.5 
35-44 26.2 24.5 25.6 
45-54 16.8 22.6 18.8 
55-64 8.4 9.4 8.8 
>64 13.1 22.6 16.3 
TOTAL 100.0 100.0 100.0 

 
Table A2.2: Distribution (%) of vegetable farmers by age and gender – Keta 

Age Male Female Total 
<25 6.2 0.0 5.0 
25-34 16.9 16.7 16.9 
35-44 26.2 20.0 25.0 
45-54 30.8 40.0 32.5 
55-64 14.6 16.7 15.0 
>64 5.4 6.7 5.6 
TOTAL 100.0 100.0 100.0 

 
Table A2.3: Distribution (%) of holders by education level and gender – Ada East 

Education level Gender 

Male Female Total 
None 28.0 65.4 40.3 
Basic School 61.7 34.7 52.8 

Secondary/Technical/Vocational School 8.4 0.0 5.7 

Tertiary Level 1.9 0.0 1.3 
Total 100.0 100.0 100.0 
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Table A2.4: Distribution (%) of holders by education level and gender - Keta 

Education level Gender  
Male Female Total 

None 6.20 26.70 10.00 
Basic School 57.70 66.70 59.40 
Secondary/Technical/Vocational School 26.20 3.30 21.90 

Tertiary Level 10.00 3.33 8.80 
Total 100 100.00 100.00 

 
Table A2.5: Distribution (%) of holders by literacy and gender – Ada East 

Literacy Gender  
Male Female Total 

Yes 61.30 35.80 52.80 
No 38.70 64.20 47.20 
Total 100.00 100.00 100.00 

 
Table A2.6: Distribution (%) of holders by literacy and gender- Keta 

Literacy Gender  
Male Female Total 

Yes 86.90 50.00 80.00 
No 13.10 50.00 20.00 
Total 100.00 100.00 100.00 

 
Table A2.7: Distribution (%) of holders by rank of vegetable growing activity and gender- 
Ada East 

Rank of Vegetable Growing Activity Gender 
Male Female Total 

Sole activity 42.01 41.50 41.90 
Primary activity 53.30 50.90 52.50 
Secondary activity 4.70 7.50 5.60 
Total 100.00 100.00 100.00 
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Table A2.8: Distribution (%) of holders by rank of vegetable growing activity and gender- Keta 

Rank of Vegetable Growing Activity Gender 
Male Female Total 

Sole activity 35.40 50.00 38.10 

Primary activity 50.80 36.70 48.10 

Secondary activity 13.80 13.30 13.80 

Total 100.00 100.00 100.00 

 
Table A2.9: Distribution (%) of holders by other activities and gender- Ada East 

Other activities Gender  
Male Female Total 

None 26.50 32.10 28.50 
Public Officer 2.00 1.90 2.00 
Private Sector Employee 4.10 0.00 2.60 
Farm/Breeder 12.20 3.80 9.30 
Merchant 0.00 13.20 4.60 
Service Provider 18.40 9.40 15.20 
Other 36.70 39.60 37.70 
TOTAL 100.00 100.00 100.00 

 
Table A2.10: Distribution (%) of holders by other activities and gender- Keta 

Other activities Gender  
Male Female Total 

None 35.40 50.00 38.10 
Public Officer 8.50 3.30 7.50 
Private Sector Employee 12.30 10.00 11.90 
Farm/Breeder 6.20 10.00 6.90 
Merchant 2.30 3.30 2.50 
Service Provider 6.90 6.70 6.90 
Other 28.50 16.70 26.30 
TOTAL 100.00 100.00 100.00 
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Table: A2.11 Distribution (%) of holders by previous activities and gender- Ada East 

Previous activities Gender  
Male Female Total 

None 38.90 50.00 42.80 
Public Officer 3.20 0.00 2.10 
Private Sector Employee 2.10 0.00 1.40 
Farm/Breeder 17.90 6.00 13.80 
Merchant 0.00 12.00 4.10 
Service Provider 16.80 10.00 14.50 
Other 21.10 22.00 21.40 
TOTAL 100.00 100.00 100.00 

 
Table A2.12: Distribution (%) of holders by previous activities and gender- Keta 

 
Table A2.13: Distribution (%) of holders who receive advice from extension agents by 
districts 

 
  

Previous activities Gender  
Male Female Total 

None 29.20 46.70 32.50 
Public Officer 6.20 3.30 5.60 
Private Sector Employee 15.40 20.00 16.30 
Farm/Breeder 8.50 13.30 9.40 
Merchant 0.80 0.00 0.60 
Service Provider 9.20 3.30 8.10 
Other 30.80 13.30 27.50 
TOTAL 100.00 100.00 100.00 

Advice from extension agents 

District 

Ada East Keta Municipal 
Yes 76.90 49.00 
No 23.10 51.00 
   
Total 100 100 
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Table A2.14 Distribution (%) of difficulties faced in the supply of the produce by district. 

 
  

Main difficulty in the supply of produce District 
Ada East Keta Municipal 

 
Market access difficulties(transport, packaging, quality) 
 

 
61.30 

 
83.80 
 
 
 
 
 
 

 
Lack of means to extend the offer in the time(preservation, 
storage) 
 

 
66.90 

 
82.50 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weakness of the value chain organization 39.40 71.30 
 
Other(to be specified) 
 
 

 
15.6 

 
3.80 
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Table A2.15 Distribution (%) of clients by district. 

 
Table A2. 16. Distribution (%) of farmers belonging to a producer organization 

 

Main client for produce District 
 
 
Ada East Keta Municipal 

 
Direct sale on the market by the holder himself 
 

 
65.0 

 
62.50 

 
Direct sale on the holding site to traders 
 

 
56.30 

 
88.10 
 
 
 
 
 
 
 
 
 
 

Sale under production contract 8.10 6.90 
Sale to collective households (military camp, canteen, jail, 
etc.) 

0.00 0.60 

Sale to cooperatives/export companies 0.00 
 
 

1.30 
 
 
 
 
 
 
 
 
 

Others 1.30 0,00 

Member of an organization of 
producers 

District 

Total Ada East Keta Municipal 
Yes 4.00 18.60 11.40 
No 96.00 81.40 88.60 
    
Total 100 100 100 
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Annex 3: Variables to be collected to measure the area and the 
production according to each type of crop 

Table A3. 1: Variables to be collected to measure area and production according to each 
crop type 

CULTURE Divided in Beds Not Divided in Beds 
Area  Production Area Production 

Leafy with single 
harvest 
Lettuce 
Cabbage 
Cauliflower 
 

Randomly select 
beds and: 
Area by objective 
measure (GPS) 
Simple geometric 
calculations for 
small beds 
Average number of 
beds harvested by 
inquiry over the last 
12 months 

Randomly select 
beds and: 
Harvest bed, and 
weigh Production 
Estimate yield of 
each harvest by 
farmer inquiry over 
the last12 months 
 
  

Area by 
objective 
measure (GPS) 

Randomly select 
crop cutting area 
Harvest and weigh 
Production  
 
 

Leafy with 
staggered 
harvest 
Spinach 
Mint 
Parsley 
Celery 
Potato leaves 
 

Randomly select 
beds and: 
Area by objective 
measure (GPS) 
Simple geometric 
calculations for 
small beds 
Average number of 
beds harvested by 
inquiry over the last 
12 months 

Randomly select 
beds and: 
Harvest bed, and 
weigh 
Production  
Average number of 
beds harvested by 
inquiry over the last 
12 months  

 
Area by 
objective 
measure (GPS) 

Randomly select 
crop cutting area 
Harvest and weigh 
Production by 
farmer inquiry 
 

Root vegetables 
with single 
harvest 
Carrot 
Beet 
Turnip 
Bulb onion 
Shallot 
Leek 
 

Randomly select 
beds and: 
Area by objective 
measure (GPS) 
Simple geometric 
calculations for 
small beds 
Average number of 
beds harvested by 
inquiry over the last 
12 months 

Randomly select 
beds and: 
Harvest bed, and 
weigh 
Or 
Estimate number of 
measurement units 
Harvest randomly 
selected plants, 
weight 
measurement unit 
Production by 
farmer inquiry in 
measurement units 
 

Area by 
objective 
measure (GPS) 

Randomly select 
crop cutting area 
Harvest and weigh 
OR 
Estimate 
production by 
farmer inquiry in 
measurement units 
Estimate weight of 
measurement units 
by farmer inquiry 

Fruit Vegetables 
with single 
harvest 
Pumpkin 
 

Randomly select 
beds and: 
Area by inquiry 
Area by objective 
measure (GPS) 
Simple geometric 
calculations for 
small beds 
Average number of 
beds harvested by 

Randomly select 
beds and: 
Harvest bed, and 
weigh 
Or 
Estimate number of 
measurement units 
by farmer inquiry 
Estimate weight of 
measurement unit 

Area by 
objective 
measure (GPS) 
 

Randomly select 
crop cutting area 
Harvest, and weigh 
Or 
Estimate number of 
measurement units 
by farmer inquiry 
Estimate weight of 
measurement unit 
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inquiry over the last 
12 months 

by harvesting, 
filling, and weighing 
Estimate yield of 
each harvest by 
farmer inquiry over 
the last12 months 

by harvesting, 
filling, and weighing 
Estimate number of 
measurement units 
for each harvest by 
farmer inquiry over 
the last12 months 

Fruit Vegetables 
with staggered 
harvest * 
Cucumber 
Eggplant 
Pepper 
Hot pepper 
Tomato 
Okra 
 
*Methods are 
same regardless 
of whether or not 
fruit vegetables 
are cultivated in 
beds. 

Randomly select 
beds and: 
Area by farmer 
inquiry 
Area by objective 
measure (GPS) 
Simple geometric 
calculations for 
small beds 
Number of beds 
harvested by 
inquiry over the last 
12 months 

Estimate number of 
measurement units 
by farmer inquiry  
Estimate weight of 
measurement unit 
by harvesting, 
filling, and weighing 
Estimate the 
number of harvest 
over the last 12 
months by farmer 
inquiry 
Estimate number of 
measurement units 
for each harvest by 
farmer inquiry over 
the last12 months 

 
Area by 
objective 
measure (GPS) 
 

Estimate number of 
measurement units 
by farmer inquiry  
Estimate weight of 
measurement unit 
by crop cutting, 
filling, and weighing 
Estimate number of 
measurement units 
for each harvest by 
farmer inquiry over 
the last12 months  
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Annex 4:  Agricultural Practices for Vegetable Crops. 

Crop Duration of 
the soil 
preparation  

First Harvest Duration of 
the harvest 

Period for  
growing 
vegetable 

Yield 

Okra 3-3.5 months 60-85 days  
Every three 
days for 1 to 
2 months 

Any season but 
slowed during 
the cold period 

9-29 tons / Ha 

Lettuce 2 months 45-50 days Single 
harvest 
(about 2 
weeks) 

All year 
depending on 
the varieties 

6-14 tons / Ha 

Onion 110-170 days - Single 
harvest 
(good 
conservation 
3 months 
maximum) 

cool and dry 
season 

20-30 tons / Ha 

Sweet potato 100-120 days Depending on 
number and 
size of the 
tubers 

Tubers can 
be kept on 
the ground 

All year 25-50 tons / Ha 

Potato 75-100 days 
depending of 
the varieties 

60-75 days Single 
harvest 
(conservation 
3 months) 

cool season 20-40 tons / Ha 

Tomato 110-150 days 60-80 days staggered 
harvest of 1 
to 2 months 

dry and cool 
season 

20-50 tons / ha 
in the dry 
season 10-25 
tons / ha in 
rainy season 

Cabbage 80-100 days 70 days Single 
harvest can 
be extend 
over 20 days 

dry and cool 
season or winter 
depending on 
variety 

25-40 tons / ha 
in the dry 
season 10-20 
tons / ha in the 
rainy season 

Apple cabbage 55-85 days 2 months single 
harvest 

 20-40 tons / ha 
in the dry 
season 10-30 
tons / hectare 
in rainy season 

Cauliflower 70-110 days 2.5 months single 
harvest 

 8-20 tons / Ha 

Green bean 70 days 30-45 days Every three 
days for 1 to 
2 months 

cool season 6-14 tons / Ha 

Carrot 2-3 months - single 
harvest 

dry and cool 
season 

10-30 tons / Ha 

Chilli pepper 5-8 months 2 months staggered 
harvest 3 to 6 
months 

 20-50 tons / ha 
in the dry 
season 10-25 
tons / ha in 
rainy season 



69 
 

Pepper 5-8 months 2 months staggered 
harvest 3 to 6 
months 

 25-40 tons / ha 
in the dry 
season 10-20 
tons / ha in the 
rainy season 

Eggplant 5-8 months 1.5-2 months staggered 
harvest 3 to 5 
months 

 15-40 tons / Ha 

Wild eggplant 
(jaxatu) 

130-200 days 75-90 days staggered 
harvest 3 to 5 
months 

 8-20 tons / Ha 

Cucumber 80-120 days -   10-20 tons / Ha 
Beet 90-120 days -   10-25 tons / Ha 
Squash / 
Zucchini 

130 days -   (10-20) dry 
season and 
(20-50) tons / 
Ha rainy 
season 

Turnip 50-80 days -   10-20 tons / Ha 
Parsley 65-85 days -   20-25 tons / Ha 
Leek 4-6 months 4 months   10-30 tons / Ha 
Celery 150-190 days -   20-50 tons / Ha 

Source: (AFRISTAT& DNSI 2004, 2015).   
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