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Agronomic and Structural Characterization of Cocoa Orchards and Growers in main Production area of Côte d’Ivoire




Abstract
[bookmark: _GoBack]A diagnosis of Ivorian cocoa orchard was carried out from 2015 to 2017 through a survey conducted in 16 departments representative of the three major cocoa-producing areas. The objective was to update characteristics of cocoa producers and agronomic characteristics of cocoa plantations in Côte d'Ivoire. To this end, a sample of 474 producers was surveyed during investigation. Results showed that, in terms of producer characteristics, the majority of producers are indigenous and illiterate. Concerning characteristics of orchards, results showed that most of the plantations (57.57 %) are located on former forest land and mostly use "general" plant material (70.43 %) to create plantations. Average size of plantations is 3.39 hectares, but most of producers (51.92 %) have plots ranging from 0 to 2 hectares. Fields are very often acquired through creation (48 %) and inheritance (46%). Plantations aged between 5 and 15 years were the most common in the first and second cocoa loop with rates of 40 % and 38 %. As for the third loop, more than 45% of plantations are over 30 years old. In addition, more than 50% of orchards produce between 0-250 kg/ha/year. Agroforestry systems were also observed in most of cocoa plantations visited (95%).
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1. Introduction 
Cocoa (Theobroma cacao L.) is the third most traded agricultural commodity in the world after sugar and coffee (Eufic, 2016). In Côte d'Ivoire, cocoa is grown on an area of nearly 2,000,000 hectares by more than 1,000,000 farmers (Assiriet al., 2012). These producers produce an average of 1.4 million tonnes a year, or more than 38% of world supply, making Côte d'Ivoire the world's leading producer of cocoa beans since 1978, with almost 70% of primary product exports (ICCO, 2012). In 2024, it produced 1,674,000 tonnes, or 38% of world supply (ICCO, 2025). Cocoa plays a key role in Côte d'Ivoire's economic and social prosperity. It generates around 30% of export earnings and contributes more than 15% of Gross Domestic Product (GDP). Cocoa is therefore a strategic agricultural product for Côte d'Ivoire (Anonymous, 2015). However, according to analyses of cocoa production systems, many constraints threaten the sustainability of cocoa farming in Côte d'Ivoire (Freud et al., 2000; Aguilar et al., 2003; Kébé, 2003; Assiri, 2007). These include the low productivity of the orchards (260 to 600 kg/ha/year), the ageing of the orchards and the difficulties of renewing them in the face of the shortage of forest and climatic disturbances, and the diseases and pests that contribute to the deterioration of the orchards. To address these main production constraints, multi-disciplinary and multi-institutional work has been underway for several years, with a view to improving the productivity of existing plantations and promoting the establishment of cocoa orchards on non-forested land (Assiri, 2010). In order to modernise cocoa production in Côte d'Ivoire in the face of these initiatives, it would seem necessary, on the one hand, to gain precise knowledge of the main characteristics of producers, and secondly, knowledge of the major characteristics of the orchard and production systems, and control of endogenous production constraints. Apart from the studies carried out by a few authors, in this case Assiriet al. (2009) on the cocoa orchard, the information currently available on the cocoa production system is limited and often concerns restricted production areas (Deheuvels et al., 2003). It is therefore important to update and expand our knowledge of the state of the cocoa orchard in order to gain a better understanding of production constraints. To this end, a diagnostic survey was carried out to determine the characteristics of the Ivorian cocoa orchard. More specifically, this study aims to identify the socio-demographic characteristics of cocoa farmers and to highlight the main agronomic characteristics of cocoa farms in Côte d'Ivoire. 
2. Materials and methods
2.1. Study area 
The survey was carried out in 16 departments in the cocoa-growing zone of Côte d'Ivoire. This zone is characterised by a sub-equatorial, bimodal climate, with average rainfall of between 1,200 and 1,700 mm per year. The sun shines for more than 1,800 hours a year (Eldin, 1971). Average annual temperatures range from 24 to 32°C (Kouaméet al., 2007). The natural vegetation, which used to be dense humid and semi-deciduous forest (Guillaumet & Adjanohoun, 1971), has now been severely degraded by shifting cultivation, rapid demographic growth and urbanisation, logging and the introduction of cash crops ((Koulibaly et al., 2010). The majority of soils are ferralitic and characterised by a sum of exchangeable bases of less than 8 me/100 g of soil, a saturation rate of the adsorbent complex of less than 80 % and a pH of between 4.5 and 6.5 (Perraud, 1971). Chemical fertility varies from low to medium, with deficiencies in phosphorus and potassium, in relation to the requirements of the cocoa tree (Assiri, 2010).
2.2. Methodology 
2.2.1. Choice and sampling of survey sites
A stratified sampling method was used to select the producers to be surveyed. The first level of sampling was based on the main cocoa production zones, namely the East, Centre-West and South-West; these represent in time and space the major waves of cocoa orchard expansion in Côte d'Ivoire (Losch, 1994; Ruf, 1995). The first loop is the cocoa-growing area to the east and south-east, characterised by a senescent orchard and a strong drive to diversify into other perennial crops. The second loop is the Centre-West zone, where cocoa-growing expansion has come to a halt, orchards are ageing and soil fertility is is the South-West and West zones, where cocoa-growing has developed at a dizzying pace. The second level of sampling is made up of departments. In fact, 16 departments were selected in the 3 main production loops. Finally, the last level of selection is made up of villages, i.e. a total of 103 villages surveyed.
2.2.2. Description of the survey questionnaire 
The survey form applied both qualitative and quantitative methods of data collection and analysis. To do this, information was collected on the socio-demographic characteristics of producers, in particular age, ethnic origin and level of education. In addition, the agronomic characteristics of the cocoa orchards, in particular the cultural precedent, the origin of the plant material, the surface area, the age of the orchards and the average yield (estimated in number of bags, and converted into kg/ha by assuming a standard average weight of 75 kg per bag according to the declarations of the cooperatives.



2.2.3. Conducting the survey and collecting data
The survey was semi-open and declarative. The questionnaire used was first tested and validated with the interviewers through a pre-survey in several villages in Divo. Three successive waves of surveys were carried out in the different loops. The first survey took place in 2018 in the first loop. The second survey was carried out in 2019, was held in the third loop and the third survey, in the second loop in 2020. In all, ten regions and sixteen departments and a sample of 474 cocoa plantations (Table 1). Producers were interviewed individually on their farms to confirm the information provided by field observations. 
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Table 1. Breakdown of growers and areas surveyed by region, department and site, by production zone
	Cocoa-growing areas
	Regions
	Departments
	Number Of Plantations / Producers Surveyed
	Total area of cocoa plantations (Ha)

	1st loop
	Indénié-djuablin
	Abengourou
	76
	342,5

	
	Mé
	Adzopé
	16
	47

	
	
	Akoupé
	8
	18

	
	Agneby-tiassa
	Agboville
	16
	53,25

	2nd loop
	Belier
	Djekanou
	14
	26,5

	
	
	Toumodi
	23
	75,5

	
	Haut Sassandra
	Daloa
	35
	94,25

	
	
	Vavoua
	11
	25

	
	
	Issia
	32
	77,5

	
	
	Zoukougbeu
	17
	40,25

	
	Lac
	Yamoussoukro
	15
	81,5

	
	Marahoué
	Bouaflé
	33
	84,25

	
	Lôh-Djiboua
	Divo
	115
	484

	3rd loop
	Nawa
	Méagui
	4
	7

	
	
	Soubré
	35
	84,25

	
	Cavally
	Guiglo
	24
	45,57

	Total 
	398
	 



2.2.4. Statistical analysis 
All the data collected was processed and analysed using Excel software. Several analyses of variance were performed on the quantitative data using SPSS version 22 software. In order to compare the characteristics of the cocoa farms, an analysis of variance was carried out with SAS software using the Bonferroni test (Dunnet) for variables such as crop precedent, yield and age of the cocoa farms, density, age of the producers, etc. 
3. [bookmark: _Toc486443421]Results
3.1. Socio-demographic characteristics of producers
[bookmark: _Toc486443422]Ethnic origin. The results concerning ethnic origin showed that natives were dominant in the first and second loops, with rates of 76.72 % and 63.13% respectively, while in the third loop, non-natives had a higher rate (48.57 %) than natives, who were at 33.71 % (Table II). 
Level of education of producers. In the first and third loops, there were as many illiterates as people with primary and secondary education. In the second loop, illiterates outnumber producers with primary and secondary education. However, the proportion of producers with higher education was lowest in all loops, ranging from 2 % to 5 % (Table 2). 
Table 2. Percentage breakdown (%) of producers surveyed by ethnic origin, level of education and age
	
	
	East and south-east (1st loop)
	Centre-West (2nd loop)
	South-West and West (3rd loop)
	Averages

	Ethnic origin 
Native
Allochtone
Allogene
	
76.72 a
16.38 b
6.90 c
	
63.13 a
20.11 b
16.76 b
	
33.71 ab
48.57 a
17.71 b
	
55.53 a
29.79 b
14.68 c

	Level of education Illiterate Primary Secondary Higher
	
32.76 a
31.90 a
30.17 a
5.17 b
	
49.72 a
24.58 b
24.02 b
1.68 c
	
36.57 a
30.86 a
29.14 a
3.43 b
	
40.64 a
28.11 b
28.06 b
3.19 c


In the same column, the averages followed by the same letters are not statistically different at the 5 % threshold.
[bookmark: _Toc486443426]Age of producers. Of the total sample of 474 producers surveyed, the age varies from 19 to 95, with an average of 49. In the cocoa-growing zone, the majority of producers are between 35 and 50 years old, with an average age of 42 %. The lowest age groups are 0-20 years (0-0.89 %) and 80-95 years (1.72-1.89 %) (Figure 1).

Figure 1. Breakdown of producers by age 
3.2. Agronomic characteristics of cocoa plantations 
The results relating to the agronomic characteristics of the cocoa farms surveyed are presented in Table III. These characteristics are the previous crop, the origin of the planting material, the surface area, the age, the yield of the plantations and the planting system.
Method of acquiring plantations. Our study revealed five methods of acquiring plantations, namely creation by the growers themselves, acquisition by inheritance, purchase of land, leasing of land and other methods of acquisition (sharecropping and partnership). Acquisitions by creation (48.37%) and by inheritance (46.66%) are on average the most frequent in the whole area (1st, 2nd and 3rd loops) (Table II). In the 1st loop, the modes of acquisition by field creation and by inheritance were statistically identical, whereas in the 2nd loop, acquisition by creation was significantly superior to acquisition by inheritance. However, in the 3rd loop, acquisition by inheritance was greater than acquisition by plantation creation (Table III).
Precedent cultural. Cocoa plantations are established after six previous crops, namely forest, old cocoa plantations, old coffee plantations, fallow land of less than 10 years, natural fallow land of more than 10 years and others (food crop plots). Overall, forest is the previous crop most used by farmers (57.57 %) in the 3 loops. This previous crop is followed by fallow land more than 10 years old (13.01 %), then plantations created on old cocoa farms (10.45 %). Other previous crops had very low rates, ranging from 0 to 11 % (Table III).  
[bookmark: _Toc486443428]Origin of plant material. Three types of plant material are used by the growers interviewed. These are selected plant material, all-comers plant material and mixed material. The planting material most used by growers in the 3 loops is all-comers and for creating plantations, with rates ranging from 65% to 77 %. However, in the first loop, around 30% of growers set up their farms with selected equipment, compared with 15 % in loops 2 and 3 (Table III).
Area of cocoa plantations. The areas declared in all the cocoa farms surveyed ranged from 0.25 to 46 ha, with an average area of 3.39 ha (Table 3). More than 45 % of farmers have plots of 2 ha or more in each of the cocoa loops. More than half the plantations (51.92 %) have a maximum surface area of 2 ha. This type of operation is more common in the second loop (64.04%). Over 32 % of growers have plots of between 2 and 5 hectares. Farms larger than 30 ha are rare (0.69 %) and even absent in the second loop. 
Table 3. Distribution and comparison of average percentages (%) of agronomic characteristics of cocoa farms by cocoa production zone
	 
	East and south-east (1st loop)
	Centre-West (2nd loop)
	South-West and West (3rd loop)
	Averages

	Method of acquiring plantations
	 
	 
	 
	 

	Creation
	51.95 a
	60.35 a
	35.88 b
	48.37 a

	Heritage
	45.45 a
	33.48 b
	58.78 a
	46.66 a

	Purchase
	0 b
	3.96 c
	3.44 c
	2.80 b

	Rental
	2.60 b
	0 c
	0 c
	0.62 b

	Others (shareholding, partnership)
	0 b
	2.20 c
	1.91 c
	1.56 b

	Cultural precedent
	 

	 
	 
	 

	Forest
	49.14 a
	58.99 a
	61.71 a
	57.57 a

	Old cocoatrees
	12.93 b
	2.25 c
	17.14 b
	10.45 b

	Old coffee trees
	10.34 b
	11.80 b
	4.57 c
	8.74 b

	Fallow land of more than 10 years
	18.10 b
	11.80 b
	10.86 b
	13.01 b

	Fallow land of less than 10 years
	7.76 b
	15.17 b
	5.14 c
	9.59 b

	Other (foodcrops)
	1.72 ab
	0 ab
	0.57 ab
	0.64 ab

	Origin of seedsplanted
	 
	 
	 
	

	Selectedmaterial
	29.31 b
	13.41 b
	15.43 b
	18.09 b 

	"General" plant material
	67.24 a
	77.09 a
	65.71 a
	70.43 a

	Mixed material
	3.45 c
	9.50 c
	18.86 b
	11.49 b

	Area classes (ha)
	 
	 
	 
	 

	]0-2]
	46.09 a
	64.04 a
	43.43 a
	51.92 a

	]2-5]
	30.43 b
	25.25 b
	40,57 a
	32.26 a

	]5-10]
	20 b
	8.99 ab
	14.29 b
	13.68 b

	]10-30]
	2.61 c
	1.69 c
	1.14 c
	1.71 c

	]30-plus]
	0.87 c
	0 c
	0.57 c
	0.43 c


In the same column, the averages followed by the same letters are not statistically different at the 5 % threshold.
Age of plantations. The results highlighted that cocoa trees aged 5 to 15 years are most widespread in the 1st loop (40%) and the 2nd loop (38 %). High proportions of plots aged 15 to 30 years (32 %) were observed in the 2nd loop. In the 3rd loop, however, the most commonly encountered plots are over 30 years old (45.45 %). Young plots aged 0-5 years are rare, with an average rate of 9.56 %, although a rate of 14.29 % is found in the 2nd loop (Figure 2).

Figure 2. Age classes of cocoa plantations according to production cycles in Côte d'Ivoire
Average yield per loop. Generally speaking (1st, 2nd and 3rd loop), plantation yields vary from 1.5 kg/ha/year to 3000 kg/ha/year with an average yield of 468.9 kg/ha/year. The yields are statistically different at the 5 % threshold between the loops In the first loop yields vary from 1.5 kg/ha/year to 2000 kg/ha/year with an average yield of 325.5 kg/ha/year; in the second loop yields vary from 2.5 kg/ha/year to 2400 kg/ha/year with an average yield of 364.4 kg/ha/year, while in the third loop orchard yields vary from 3.8 kg/ha/year to 3000 kg/ha/year with an average yield of 664 kg/ha/year (Figure 3).

Figure 3. Average of cocoa production by cocoa production area in Côte d'Ivoire
Yield of cocoa plantations. According to the results, more than 50% of the farms surveyed (Table IV) produce at least 250 kg/ha/year. These results are followed by cocoa plantations which have productions ranging between 250-500 kg/ha/year with rates ranging from 20 to 30%. Productions of more than 2000 kg are rare throughout the cocoa production area (0-1.83%).

Figure 4. Cocoa production classes by production region in Côte d'Ivoire
Respect of recommended planting density. Generally speaking, in almost all the cocoa plantations visited (460 plots), the cocoa plants are planted randomly, therefore not respecting the planting density recommended by research, in particular 1333 plants/ha),or a device of 3m x 2.5m. However, only 10 plots of cocoa trees respect the recommended density (Figure 5). More specifically at the level of the production loops, in the first loop zone, out of the 116 plantations visited, 108 plantations do not comply with any planting system against 8 plantations which have applied this recommendation. In the second loop, all the plantations visited had no planting devices. Finally, in the third loop, 173 of the 185 plantations visited did not comply with the planting system recommended by the research (Figure 5).


[bookmark: _Toc477044054]Figure 5. Number of plantations complying or not complying with the recommended planting density 
[bookmark: _Toc477044055]Trees associated with cocoa trees. The majority of cocoa plantations explored (95.53 %) have associated trees. In fact, trees were identified in 99.14 % of the cocoa farms visited in the 1st loop. In the 2nd loop, over 93 % of cocoa trees contain trees. Then in the 3rd loop, over 95 % of plantations are associated with trees (Figure 6).


Figure 6. Percentage of agroforestry trees in cocoa farms in the main cocoa-producing areas of Côte d'Ivoire
Origin of the associated trees. The trees in cocoa farms come from three types of origin (Figure 7). The first type consists of residual trees (32.52%), which are forest trees that were not felled during site preparation. The 2nd type is made up of spontaneous trees (28.53 %), which are forest trees that grew naturally after the plantation was set up and were kept by the grower. Finally, type 3 consists of trees planted by the grower (35.25 %). 


Figure 7. Origin of the trees associated with the cacao trees
4. DISCUSSION
[bookmark: _Toc486443462]Socio-demographic characteristics of producers
Several parameters in particular have enabled us to characterise cocoa producers in Côte d'Ivoire. The results showed that the majority of cocoa farmers in the East, South-East and Centre-West regions are indigenous (around 70 %), i.e. from the production region where they live. This rate reflects their commitment to farming, since according to Freud et al, 2000, cocoa farming was mainly practised by non-native peoples from the centre and north of the country (Baoulé and Malinké). However, in the south-west and west production zone (3rd loop), the majority of cocoa growers are non-natives (48%), i.e. from other regions of Côte d'Ivoire. This ethnic configuration of the producer population (allochtones) seems to reflect the successive waves of migration in the 1960s to the centre-west, south-west and west of the country (Dian, 1978; Ruf, 1995). Many people from central and northern Côte d'Ivoire and neighbouring countries, notably Burkina Faso, have migrated to the new pioneer fronts in the centre-west, south-west and west of the country. Migration was politically supported and accelerated from 1960 onwards (Freud et al., 2000). They were at the root of the rapid development of cocoa farming in the centre-west and south-west of Côte d'Ivoire. The majority of cocoa farmers are aged between 35 and 50, with an average age of 49. These results corroborate those of Assiriv et al. (2009), who obtained the same average in their work. The majority of producers (40.64%) are illiterate. In addition, 28% of the population surveyed had a basic school education at primary and secondary level (28%), with only 3.9% going on to higher education. The results obtained are similar to those of Assiriet al., 2009. These results are linked to the poverty and limited access to schooling of the majority of cocoa farmers living in rural areas and villages. What's more, this situation is exacerbated by the need to mobilise labour, leading to a lack of schooling, as evidenced by the presence of producers with primary or secondary schooling. In recent years, intellectuals and some retired people have become involved in agriculture.
Agronomic characteristics of cocoa farms
Analysis of the agronomic characteristics of cocoa farms showed that the main methods of acquiring plantations were acquisition, inheritance (46.66%) and the creation of orchards by farmers themselves (48.37%). Our results corroborate those of Koné (2013) who characterised cocoa orchards in the Divo, Oumé and Tiassalé departments in which he showed that cocoa growing remains a family activity where farms are inherited. The majority of cocoa plantations are planted in forest (57.57 %) because of their morphological and chemical fertility. These soils have not been used in any way and have retained all their attributes. Crops grown on these soils are bound to succeed. Cocoa cultivation was introduced into Côte d'Ivoire towards the end of the 19th century (Bardin, 1937; Burle, 1962) in the southern half of the forest where soil and climate conditions were favourable (Koko et al., 2009; Koko et al., 2011), which contributed to its development. Furthermore, cocoa plantations established on other previous cropping systems, in particular old cocoa and coffee plantations and fallow land, are generally replantations (Assiri, 2010). Planting material of non-mastered origin, commonly known as the "tout venant" variety, is the most commonly used in the orchard (70.43%). According to Assiri (2003), there are two main reasons for choosing this type of plant material. Firstly, it is easy for producers to access, and secondly, it is relatively inexpensive to acquire. Analysis of the orchards' characteristics also showed that the size of the holdings per grower varied from 0.25 ha to 46 ha, with an average of 3.39 ha. This average has fallen and is well below the 6.3 ha recorded by Assiri et al (2009) and the 8 ha recorded by Ruf in 1999. This phenomenon could be explained by the abandonment of biotic attacks, or the conversion of some old cocoa plantations to other perennial crops (oil palm, rubber). These results also confirm that cocoa growing in Côte d'Ivoire remains an activity dominated by smallholders (Boni, 1985). The results showed that more than 50% of farmers have cocoa farms of at least 2 hectares. In general, the age of the cocoa farms surveyed varies from 1 to 83 years, with an average of 23 years close to that obtained by Koné in 2013. The Ivorian cocoa sector is characterised by mature, ageing plantations with low productivity that require regeneration (Assiri et al., 2009). For the whole of the area surveyed, the average yield was 468.9 kg/ha/year, compared with 2,000 to 2,500 kg/ha/year at the station, using selected plant material and an appropriate technical itinerary (Kébé et al., 2009). This yield is higher than those obtained by Koné, 2013, Assiri et al.,2009 and Aguilar et al.,2003, which were 314 kg/ha/year, 395 kg/ha/year and 390 kg/ha/year respectively. These results confirm the low productivity of cocoa orchards in Côte d'Ivoire. Overall, 55.86% of orchards have yields ranging from 1.5 to 250 kg/ha/year. According to Kébé et al. (2009), Assiri (2007) and Kongor et al. (2024), the low productivity of farmers' cocoa farms is linked to the heavy use of 'off-the-shelf' planting material, failure to follow technical itineraries and insufficient maintenance (weeding, phytosanitary treatments), strong pest pressure and climate change. The practice of direct seeding adopted by some farmers is also thought to contribute to the low productivity of Ivorian cocoa farms (Assiri et al., 2009). The survey revealed that whatever the cocoa production loop, virtually all the cocoa farms (93.87 %) visited did not comply with the planting density recommended by research. According to producers and Assiri et al., 2009, this high density is generally used to limit weed growth, but also to maintain an interesting stand in the event of heavy mortality among young cocoa trees. The study revealed that the majority of the cocoa farms surveyed had trees of various types and origins within them, with 99 % for the first loop, 93% for the second and 95 % for the third loop. This result confirms that a traditional agroforestry system exists in Ivorian orchards, even though the recommended planting system was the "full sun" system. Furthermore, the results showed that 35% of the plant species observed in cocoa plantations are planted by producers, 32 % are residual plant species and 28% are spontaneous plant species. Indeed, the residual species observed are left behind during the preparation of plantations before the cocoa trees are planted, and the spontaneous species grow spontaneously in the cocoa trees because they are regrowth. Fruit species, on the other hand, are generally planted by producers in empty spaces in cocoa plantations for their own consumption or for sale.
Conclusion 
The research work carried out from 2015 to 2017 identified and updated the characteristics of cocoa producers and the agronomy of cocoa plantations in Côte d'Ivoire. The diagnosis shows that cocoa production in Côte d'Ivoire is carried out by farmers, the majority of whom are indigenous and illiterate, with an average age of 49. The majority of plantations are planted on previous forests using alluvial material and the orchard is mature and ageing with low yields (468.9 compared with 2000 kg/ha/year at the station). Furthermore, most of the cocoa farms visited have associated trees that provide multiple services. All this information gathered during his surveys is very important and necessary for the choice and development of effective cultivation techniques for sustainable cocoa production. 
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moyenne	
]0-20]	]20-35]	]35-50]	]50-65]	]65-80]	]80-95]	0.45	17.82	42.98	26.5	10.47	1.7800000000000002	

East and South-East (1st loop)	]0-5]	]5-15]	]15-30]	]30-more]	7.2700000000000005	40	25.45	27.27	Centre-West (2nd Loop)	]0-5]	]5-15]	]15-30]	]30-more]	14.29	38.290000000000006	32	15.43	Southwest and West (3rd Loop)	]0-5]	]5-15]	]15-30]	]30-more]	6.06	24.479999999999997	20	45.449999999999996	Age class of plantations

Perrcentage of plantation  ( %)



Average (kg/ha/year)	East and South-East (1st loop)	Centre-West (2nd Loop)	Southwest and West (3rd Loop)	325.5	364.4	664	Production area


Average production (kg/ha/year)




East and South-East (1st loop)	]0-250]	]250-500]	]500-750]	]750-1000]	]1000-2000]	]2000-more	54.13	31.19	9.17	2.75	0.92	1.83	Center-West (2nd Loop)	]0-250]	]250-500]	]500-750]	]750-1000]	]1000-2000]	]2000-more	59.63	20.5	10.56	4.9700000000000006	4.3499999999999996	0	Southwest and West (3rd Loop)	]0-250]	]250-500]	]500-750]	]750-1000]	]1000-2000]	]2000-more	53.33	31.52	8.48	4.24	1.82	0.6100000000000001	Yield classes (kg/ha/year)

Producer rate (%)



Compliance with the recommended density (1,333 plants/ha)	
East and south-east (1st loop)	Central-West (2nd loop)	South-west and west (3rd loop)	8	0	0	Failure to comply with the recommended density (1333 plants/ha)	
East and south-east (1st loop)	Central-West (2nd loop)	South-west and west (3rd loop)	108	179	173	Production area 


Number of plantations 




Presence of trees	
East and South-East (1st Loop)	Central-West (2nd Loop)	South-West and West (3rd Loop)	99.14	93	95	Cocoa area production


Presence of trees (%)




Pourcentage 	Residual trees	trees planted by producer	Arbres spontannés	32.520000000000003	35.25	28.53	Types of trees

Pourcentage 



