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Abstract 

 

In areas where monocultures predominate, it is very 

important to introduce species with agronomic 

potential to diversify the crops and improve the 

socioeconomic level of the producers, as well as to 

provide more appropriate and suitable habitat for the 

species found. For a long time, one error has been the 

introduction of species without previous 

investigation, in which their adaptation is validated 

or evaluated, so in the Institute of Ursulo Galván a 

research was carried out prior to the adaptation of 

four Cacao varieties (Theobroma cacao L). The 

tested materials were: Inifap 4, Inifap 8, Inifap 9 and 

White Almond, obtaining so far in terms of the 

variables: in plant height, stem diameter and number 

of leaves there is no statistical difference, while for 

the variable number of branches, the only difference 

exists in the first sampling. The above is quite logical 

because the care given to plants is homogeneous and 

the adaptation is evaluated only after being 

established for two years. 
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Resumen  

 

En las zonas o áreas donde predominan los 

monocultivos, es de suma importancia introducir 

especies con potencial agronómico para diversificar 

los cultivos con los que se cuenta y mejorar el nivel 

socioeconómico de los productores, así como 

proporcionar habitat´s más apropiados e idóneos para 

las especies que se encuentran. Uno de los errores ha 

sido por mucho tiempo la introducción de estas 

especies sin una investigación previa donde se valide 

o evalúe la adaptación de las mismas, por lo que en 

el Instituto de Úrsulo Galván  se lleva a cabo una 

investigación previa a la adaptación de cuatro 

variedades de Cacao (Theobroma cacao L), los 

materiales probados son: Inifap 4, Inifap 8, Inifap 9 

y Almendra Blanca, obteniendo hasta el momento 

que en cuanto a las variables: Altura de planta, 

diámetro de tallo y número de hojas no existe 

diferencia estadística, mientras que para la variable 

número de ramas, solo se presenta diferencia en el 

primer muestreo. Lo anterior es bastante lógico 

debido a que el manejo que se le da, a las plantas es 

homogéneo y solo se evalúa la adaptación que esta 

tiene después de dos años de establecida. 
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Introduction 

 

The cultivation of Cacao (Theobroma Cacao L) 

could be considered from the Technological and 

Industrial point of view as one of the crops with 

slow development, possibly due to the genetic 

incompatibility that characterizes it, as well as 

being highly munifundist. In recent years, 

producers are returning to the crop because it has 

been subjected to genetic recombination in order 

to obtain biclonal plants, better known as F1, 

which seek to improve the characteristics of 

reproduction, resistance to diseases, as well as 

precocity and quality, which are obtained by 

asexual reproduction.  

 

Although this method of propagation is 

expensive, it forces Research Centers as well as 

the Chocolate Industry to look for or test more 

appropriate technologies for massive 

reproduction. One method used may be somatic 

embryogenesis, which seeks to obtain a large-

scale production, with high precocity and higher 

yields in shorter time lapses or cycles (Batista, 

2009). 

 

According to (HuamanI-Yupanqui et al, 

2012) the highest demand regarding cacao crops 

stems from the European markets (France, 

England and Belgium), as well as the United 

States. During the production cycle from 1999 to 

2000, Mexico contributed 1.2% of cacao in 

world production, with the states of Tabasco and 

Chiapas being the main producers (Ávalos et al. 

2001).  

 

The Chontalpa region represents 97.24% 

of the area dedicated to the production of this 

crop, (INEGI, 1999). In addition, it constitutes 

16.38% of the state area and contributes 17.4% 

of the state’s agricultural production 

(SAGARPA, 2000). 

 

Another advantage of cacao cultivation 

is that it becomes a generous forest because it is 

a kind agroecosystem that provides many 

resources at a really low cost, since not only do 

we get the fruit, but also wood, shade, health and 

shelter for many other species to which their 

habitats or ecological niches have been removed, 

(Larrea, 2008).  

 

 

 

 

 

For these reasons, there is an 

experimental piece of ground in the Úrsulo 

Galván Technological Institute to determine 

which or what are the materials best adapted to 

the edaphoclimatic conditions of the area to 

ensure better development, because there is no 

literature regarding growth and development in 

other areas, that is, it cannot be assumed that the 

materials with maximum productive potential in 

one area or region will perform the same in other 

regions, hence the importance of knowing and 

determining which of the materials tested is the 

most beneficial for the area. 

 

Methodology to develop 

 

The present experimental work was carried out 

in the citrus area of the Úrsulo Galván 

Technological Institute, of Villa Úrsulo Galván, 

Veracruz, geographically located at 19 ° 24 

'48.91” north latitude and 96 ° 21' 09.10” west 

longitude of the Greenwich meridian, with an 

elevation of 9 meters above sea level, bordering 

45 km to the southwest with the port of Veracruz 

and 74 km to the Northeast with the city of 

Xalapa, capital of the state. 

 

Figure 1 shows the image of the 

experimental area, located in the citrus region 

within the facilities of the Úrsulo Galván 

Technological Institute. 

 

  
 

Figure 1 Location of the experimental area 

Taken and modified from: Google Earth, 2017  

 

Climatic characteristics 

 

According to the classification of Koppen 

modified by García (1973), in the municipality 

of Úrsulo Galván prevails the subhumid warm 

climate (AW2), with a temperature that 

fluctuates between 24 and 25 °C, with a 

maximum of 35 °C and a minimum of 16 °C 

during the winter.  
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The average rainfall is 1350 mm per 

year; distributed in the months of June to 

September and the dry season from January to 

May. The relative humidity is 80% (De la cruz-

Rosete & Mazahua-Zacamecahua, 2017). 

 

Edaphic Features 

 

According to the soil classification of FAO 

UNESCO, 1976, modified by the General 

Directorate of Geography (DGG) the 

predominant soils in the region of Úrsulo 

Galván, Ver. correspond to the vertisol pelicus 

type, the main characteristics of which are dark 

colored clay soils that exhibit expression 

contraction phenomenon, so there are deep 

cracks some time of the year unless the soil is 

watered. It has moisture retention capacity and, 

in less proportion, those of silty sandy type, with 

a pH ranging from 5 to 6.9 at a depth of 0.3 m 

(De la cruz-Rosete & Mazahua-Zacamecahua, 

2017). 

 

Varieties of cacao used 

 

– INIFAP 4     (T3) 

– INIFAP 8    (T1)  

– INIFAP 9    (T2) 

– White almond (T4)     

 

Treatment distribution. The 

experimental design was a completely 

randomized approach, with 4 treatments and 10 

repetitions, having a total of 64 experimental 

units.  In Figure 2 the distribution of the 

experimental design represented in the field can 

be observed. 

 

 
 
Figure 2 

Source: Prepared by the authors 

 

 

 

 

 

 

Distribution of cacao plants (Theobroma 

cacao L) 

 

The distribution of stakes was made to determine 

the place where the plants would be planted with 

the method of three rolls at a distance of 3 x 3 x 

3 between plants, having a population density of 

1,277 plants * ha-1. 

 

Variables to cosinder for the cacao plants 

(Theobroma cacao L)  

 

a. Plant height 

b. Plant diameter 

c. No. of  leaves 

d. No. of branches 

 

Plant height: 

 

We used a 5 m flexometer to measure from the 

base of the stem to the terminal apex, expressing 

the reading in cm; the measurements taken were 

collected from October 5 to December 21, 2017. 

 

Stem Diameter: 

 

It was determined with the help of a digital 

vernier, the measurement started 5 cm high from 

the stem base and the reading was expressed in 

millimeters; the data were collected from 

October 5 to December 21, 2017. 

 

No. of leaves: 

 

For the determination of this variable, all the 

leaves of the plant were counted, the first 

readings date from December 7 to 21, 2017. 

 

No. of branches: 

 

To obtain the following variable, all the branches 

of each experimental unit were counted, the 

sampling dates were from December 7 to 21, 

2017. 

 

Crop management: 

 

At the beginning, 1 kg of compost was added to 

the holes where each of the cocoa plants were to 

be planted. 

 

Additionally, after 30 days, 50 g of Dap 

(18-46-00) was applied to each plant, in addition 

to copper oxychloride being supplied to prevent 

fungal diseases. 
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Other activities that were carried out 

include manual cleaning, as well as uniform 

irrigation to all the plants of the experiment. One 

of the main limitations was irrigation because, at 

that time, there was no irrigation system; 

therefore, approximately 2 lt were supplied to 

each plant twice a week. 

 

Basically, there were no pest control and 

diseases, due to the fact that these types of crops 

were not native to the region, so they did not 

have problems related to diseases or insects. 

 

The management provided to all the 

plants was the same, since the purpose of the 

investigation was to evaluate how the plants 

developed according to the edaphoclimatic 

conditions of the area and not so much to 

different levels of nutrition. 

 

Statistic analysis 

 

The results obtained were analyzed with the SAS 

program. 

 

Contribution 

 

Based on the results obtained and after having 

carried out an analysis of variance (ANOVA 

95%), we can say that for the height of plants, no 

statistical difference was found, which was 

verified with the mean comparison test. 

However, treatment one presents a better height 

over the rest of the treatments. 

 
No Treatment Plant height in cm 

5 oct 2 Nov 16 Nov 30 Nov 7 Dec 14 Dec 21 Dec 

1 INIFAP 8 19.62 20.05 20.29 21.02 21.62 21.81 22.63 

2 INIFAP 9 17.42 17.91 18.70 18.86 18.92 19.20 22.30 

3 INIFAP 3 16.95 17.30 18.30 18.70 18.82 19.53 21.50 

4 White 

almond 

16.26 16.99 17.84 18.61 18.90 19.10 21.10 

 
Table 1 Statistical comparison of means of the plant 

height variable 

 

For the variable stem diameter of cacao 

plants, there is no statistical difference. 

 
No Treatment Stem diameter in mm 

5 oct 2 Nov 16 Nov 30 Nov 7 Dec 14 Dec 21 Dec 

1 INIFAP 8 68.90 69.10 69.50 70.10 70.70 72.49 72.80 

2 INIFAP 9 63.30 63.50 63.70 64.00 64.10 65.00 65.43 

3 INIFAP 3 61.00 61.70 62.10 63.00 63.10 64.50 65.10 

4 White 

almond 

49.80 50.20 51.30 52.00 52.40 60.40 60.90 

 

Table 2 Statistical comparison of means of the stem 

diameter variable 

 

 

 

 

For the variable number of leaves, we 

found that for the first sampling, performed in 

ANOVA, the best treatment is INIFAP 3, which 

is statistically superior to white almonds, but for 

the other two samples there is no statistical 

difference. 
 

No Treatment Number of leaves in cocoa plants 

7 Dec 14 Dec 21 Dec 

1 INIFAP 8 82.00 a 92.00 98.00 

2 INIFAP 9 49.00 ab 51.00 73.00 

3 INIFAP 3 42.00 ab 50.00 53.00 

4 White almond 38.00 b 41.00 46.00 

 

Table 3 Statistical comparison of means of the number of 

leaves variable 

 

For the last variable evaluated, which is 

the number of branches, we find that there is no 

statistical difference in any of the samplings. 

 
No Treatment Number of branches in cocoa plants 

7 Dec 14 Dec 21 Dec 

1 INIFAP 8 12.00 14.00 15.00 

2 INIFAP 9 9.00 10.00 10.00 

3 INIFAP 3 7.00 8.00 8.00 

4 White almond 6.00 6.00 6.00 

 

Table 4 Statistical comparison of means of the number of 

branches variable 

 

Conclusion 

 

Based on the statistical analysis, we could state 

that only for the variable number of leaves in the 

first statistical sampling, a greater quantity of 

leaves was obtained, but for the rest of the 

variables, the statistical difference is null. 

 

This is quite interesting, because the 

homogenous results reflect the same 

management provided to all the plants. It will be 

interesting to continue evaluating these plants, at 

least for a period of 5 years, collecting the same 

variables and adding some more to evaluate the 

morphology of the fruits, with the purpose of 

observing how they will behave in the future. 

 

As well as which materials are more 

premature and produce greater content of fruits, 

as well as conducting studies on these. 
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