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Abstract 

This study investigated the impact of the harvest period on some agronomic parameters of the tuberous roots of yacé cassava 

variety. Fresh weight, number, length, girth, state, and yield per roots block based on harvest period (11th, 12th, 13th and 14th 

months after planting) were determined. The roots state (good or rotten) and roots number are not influenced by the harvest 

period. The roots number ranged from 6.4 to 6.8 from the eleventh to the fourteenth month of harvest. However, the highest 

yield was obtained at the fourteenth month of harvest after the cuttings were planted (20.46 tons / ha). Also, cassava cuttings 

harvested in the fourteenth month showed maximum fresh weight (1.02 Kg), length (39.38 cm), and circumference (24.15 cm). 
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1. Introduction 

Cassava (Manihot esculenta Crantz) is mainly grown for their 

roots and leaves and contributes to food safety (Vincenza et 

al., 2016) [1]. It is an important crop that is commonly grown 

in tropical and subtropical areas. It grows very well in a less 

fertile soil in contrast to many other crops. It’s able to express 

a good yield of roots, under favorable production conditions 

or not. Millions of people around the world depend on it to 

subsist (Vásquez et al., 2012) [2]. This culture is an important 

staple food in world, particularly in Africa (Faostat, 2013) [3]. 

It is a crop that is high in carbohydrates in the roots. It 

occupies the 5th products consumed after maize, rice, wheat 

and potatoes (Proder, 2010) [4]. It’s to African population as 

rice is for the Asian one, or wheat and potatoes are for the 

European people. Cassava roots yield more carbohydrates per 

hectare than cereal crops and can be grown at a considerably 

lower cost (Ukwuru et al., 2013) [5]. 

In Côte d’Ivoire, cassava is the second most important food 

crop after yam (Faostat, 2010) [6]. It’s also the world's fourth-

largest plant product after maize (1068.9), wheat (727.9 

million tons) and rice (531 million tons) according to FAO 

(2018) [7]. Its production was estimated in 2018 at 277.07 

million tons against 160.73 million tons for Africa in the 

same year. Nigeria is the leading producer country with 56 

million tons, while Côte d’Ivoire produces an average 5.37 

million tons in 2018 (FAO, 2018) [7]. This culture mainly 

grown in the south of the country (Kouadio et al., 2010) [8] 

and transformed, traditionally, into fermented products (e.g., 

attieke, placali, gari, lafun) and then to the rapid preparation 

of meals (Pierre, 2012, Kouamé et al., 2012) [9, 10]. Freshly 

harvested cassava roots deteriorate rapidly and the process 

begins 1-3 days after harvest (Kakou et al., 2007) [11]. The 

composition of fruits and vegetables, particularly roots 

depending on their harvest periods can be influenced. Yacé 

variety of cassava roots are considered ripe as from the age 

of twelve months after planting, but are often left in the 

ground until sixteen months in Thailand (Sriroth et al., 1999) 

[12], up to 24 months in Nigeria (Ngendahayo & Dixon, 1998) 

[13] and occasionally up to 48 months in the past before the 

development of improved varieties (Odigboh, 1976) [14]. 

Due to high demand, some producers prefer early harvest, 

neglecting the impact of the harvest period on agronomic and 

biochemical properties. However, an inadequate harvest can 

influence these parameters. 

Only a few publications were found on the influence of tuber 

age on the properties of cassava roots (Kazeem & 

Abdulganiy, 2013) [15]. 

The aim of this study was to evaluate and compare the 

agronomic parameters of cassava roots harvested at different 

periods after planting in order to suggest their suitable users. 

 

2. Materials and Methods 

2.1 Raw material 

Fresh tuberous cassava roots from yacé variety were used in 

this study. These roots were harvested 11th, 12th, 13th and 14th 

months after cultivation in Abobo-Ndotre (Côte d'Ivoire). 

 

2.2 Methods 

2.2.1 Experimental apparatus 

The cultivation was carried out on experimental plot in 

Abobo-Ndotre (latitude: 5.463611 N; longitude: -4.115969 

W and altitude: 99.00), to the north of Abidjan. The field was 

made with 20 cm cuttings with 5 to 7 nodes, from healthy 12-

month-old stems. They were planted at a spacing of 0.8 m x 

0.8 m, a density of 15625 plants/hectare. The experimental 

plot, delimited by a 3 m firewall, was divided into 4 blocks 

(A, B, C and D) of 125 m2 each and 3 m apart. Each block 

consisted of ten (10) ridges of ten (10) plants. The lines were 

0.8 m apart inside the blocks, giving a total area of 1870 m2. 

Two months after planting, the soil was enriched with NPK 

(15-15-15) at the rate of 20 g/plant. The tuberous roots were 

harvested at 11th, 12th, 13th and 14th months after planting. 

 

2.2.2 Sampling 

Thirty (30) cassava plants were randomly selected from each 

of the 4 blocks depending on the stage of harvest. At harvest, 
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the stems were cut 30 cm from the ground and the roots 

detached, being careful not to cut them. At each stage of 

harvest, the roots were harvested and used on the same day to 

determine the agronomic parameters retained. 

 

2.2.3 Agronomic parameters of cassava roots 

The agronomic parameters studied during this study, namely 

fresh weight, number, length, circumference and state of 

roots, were evaluated according to Kouadio et al. (2014) [16]. 

The yield per block of the roots, at different stages of harvest 

was determined according to Koné (1997) [17] by the formula: 

 

PT = PU x D (1) 

 

With: 

PT: Total production 

D: Density or culture area 

Pu = Σ pi 1 / N 

D = Σ ni x 1/10000 m² 

ni: Total number of roots per block 

pi: amount of roots harvested per plant 

N: total number of plants where cassava tubers harvested 

 

2.2.4 Statistical analysis 

Data obtained were subjected to statistical analyses using 

STATISTICA 7.1 software package. Analysis of variance 

(ANOVA) was done. If necessary, Duncan test was done to 

determine significant differences at 5 % probability between 

means. 

 

3. Results & Discussion 

The present study evaluated the effect of the harvest period 

on five agronomic parameters of the tuberous roots of yacé 

cassava variety (Manihot esculenta CRANTZ), consumed in 

Côte d'Ivoire. 

The results of roots state determined for yacé cassava variety 

at 11th, 12th, 13th and 14th months after cultivation are as 

presented in figure 1. Data show that cassava tubers harvested 

from the eleventh to the fourteenth month are in good 

condition whatever the harvest time. Otherwise, tubers in 

poor condition occupy a small proportion (2.92 ± 0.07 % à 

6.67 ± 0.09 %). Statistical analysis reveals no significant 

difference (P > 0.05) between root rates in good condition for 

different harvest periods. It is the same for the root rates in 

bad condition for different harvest periods. 

The high rate of roots in wealthy state could be explained by 

the fact that the soil was well drained. Indeed, according to 

Raffaillac and Second (1997) [18], soils engulfed with water 

cause root rots and slower growth. Regarding the low rate of 

roots in bad, it could be explained by manual harvesting. 

According to Pouzet (1983) [19], the mechanization of the 

harvest of a plot of cassava presents big losses. 

Figure 2 presents the number means of roots per plant from 

the cassava harvested at different months. It was observed 

that the number of roots per plant was higher in the fourteenth 

month (6.8 ± 2.97) and varied from 6.4 ± 2.63 to 6.8 ± 2.97 

at the eleventh to fourteenth month. The statistical analysis 

reveals no significant difference (P > 0.05) between the 

values of the number means of roots per plant. This is an 

indication that between the eleventh and the fourteenth 

month, there are not new ramifications of the principal root. 

According to Raffaillac (1992) [20], 4 to 6 weeks after planting 

the cuttings, the total number of tuberous roots is already 

fixed by the number of primary roots initially released. 

Which roots originate at the base and at the nodes of the 

cutting (N’zué, 2004) [21]. This number of roots depends on 

the rate of root uptake, which is conditioned by the good 

quality of the cuttings and climatic conditions (Egle, 1992) 

[22]. Also, the number of roots changes with the planting mode 

(horizontal or oblique or vertical), the length and the number 

of nodal and basal roots of the cutting (Raffaillac, 1992) [20]. 

The number means of roots per plant observed during our 

work was 6.65. This value corroborates with data (6.8) 

obtained by Raffaillac (1992) [20]. 

The roots average weight varied from 0.56 ± 0.30 kg to 1.29 

± 0.69 kg at the eleventh and fourteenth month of harvest 

after planting. Statistical analysis revealed a significant 

difference (P < 0.05) between the roots average weight values 

of the first two months (eleventh and twelfth) and those of the 

last two months (thirteenth and fourteenth). It reached its 

maximum value (1.29 kg) at fourteenth month. The average 

roots weight was higher at the fourteenth month. According 

to Silvestre and Arraudeau (1983) [23], growth of the weight 

of the roots by tuber would result from the increase in weight 

in the individual roots. During their maturity, cassava roots 

stored the products of photosynthesis, especially 

carbohydrates, causing an increase in the roots weights 

(Kouadio et al., 2014) [16]. Indeed, from the first weeks after 

planting the cuttings, and throughout the crop cycle, the roots 

will accumulate the carbohydrates produced by the aerial 

parts, in the form of starchy tubers (Miege 1957; Indira & 

Sinha, 1970) [24, 25]. Our results are similar to those of 

Tewodros and Biruk (2012) [26], Bakayoko et al. (2012) [27] 

and Michael et al. (2015) [28], they got high roots weight 

between the twelfth and the fifteenth month after cultivation. 

The study of the mean tuber length and the average 

circumference of roots showed that these two parameters are 

higher at the fourteenth month of harvest. They values ranged 

from 27.45 ± 6.69 cm to 39.38 ± 9.14 cm for the means tuber 

length and from 20.72 ± 2.37 cm to 24.15 ± 2.60 cm for the 

average circumference of the eleventh to fourteenth month of 

harvest (Figure 4).The statistical analysis reveals a significant 

difference (P < 0.05) between the circumference values but 

also a difference between those of lengths of the first two 

months (eleventh and twelfth) and the last two months 

(thirteenth and fourteenth). 

The study of mean tuber length and average circumference of 

roots showed that these parameters are higher at the 

fourteenth month of harvest after cultivation. This increase in 

circumference and the length of cassava roots could be 

explained by their continuous growth before full maturity. 

According to Mukendi et al. (2018) [29], cassava roots grow 

until they reach full maturity. Also, when the number of roots 

per tuber is not high, the distribution of carbohydrates to the 

tuberous roots, elaborated by the aerial parts of the plant is 

high (Raffaillac, 1992) [20]. The roots length (25.88 ± 9.71 

cm), the number per plant (4.60 ± 2.98) and the individual 

fresh weight (409.10 g) obtained by Kouadio et al. (2014) [16] 

are lower than those observed during our work because of the 

climatic conditions, the rational use of inputs and the good 

maintenance of the plots. Indeed, Silvestre and Arraudeau 

(1983) [23] attribute this difference to variety and ecological 

conditions. Also, mean tuber length and average 

circumference of roots values were higher than those reported 

by N’zoré (1983) [30]. It showed that the length and the 

circumference respectively located between 20 to 50 cm and 

5 to 15 cm. Several authors showed that the length of the 

tubers and the circumference increase with cassava maturity 
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stage (Grace, 1977; Onwuene, 1978; Knoth, 1993 and 

Kazeem & Abdulganiy, 2013) [31, 32, 33, 15]. 

Roots yield evaluation, by block, showed that it increased 

with the harvest period. It ranged from 17.27 t/ha to 20.5 t/ha 

from the eleventh to the fourteenth month (Figure 5). This 

result indicated that yield is higher in the fourteenth month. 

The statistical analysis revealed a significant difference (P < 

0.05) between the yield values s of the different months. 

The study of roots yield showed that it was lower and higher, 

at the eleventh and fourteenth months of harvest after 

cultivation respectively. The low yield observed at the 

eleventh month of harvest was due to early harvest according 

to Tawurunga et al. (1998) [34] and IITA-DRC (2012) [35]. 

Indeed, the roots haven’t yet reached their physiological 

maturity stage (Mukendi et al., 2018) [29]. Thus, they continue 

to store carbohydrates (in form of starch) produced by the 

leaves during photosynthesis (Cock et al., 1979, Tan & Cock, 

1979) [36, 37]. Also, high yield observed at the fourteenth 

month of harvest was due to the fact that the roots haven’t 

been attacked by mites, viruses or diseases. Particularly, 

mites involve yield losses which can reach 80 % (N’zué et 

al., 2008) [38]. Diseases can cause yield losses ranging from 

20 to 95 % (Hillocks et al., 2001) [39]. As for the African 

cassava mosaic virus, it reduces the development of roots of 

young plants (Raffaillac et al., 1988) [40]. Also, yield which 

increases with the advanced of the month of harvest could be 

explained by the fact that we used the cuttings coming from 

the lower parts of the main stems. Indeed, Leihner (1986) [41] 

recommended to use the lower parts of the main stems to 

ensure a 100 % cuttings recovery. According to Egle (1992) 

[22], yield can also be conditioned by the rate of recovery of 

the roots. This rate of root uptake depends on the good quality 

of cuttings associated with climatic conditions. The yield 

obtained regardless of the month of harvest with yacé variety 

of cassava is lower than improved varieties (TMS4 (2) 1425 

and Yavo (30 t/ha), Bocou 1, 2 and 3 (32-34 t/ha), obtained 

by N’zue (2008) [38]. Several authors found that improved 

varieties had significantly higher yields than local varieties 

(Wydra & Verdier, 2002, Bakayoko et al. (2012), Kouadio et 

al. (2014)) [42, 27, 16]. In fact, the low level of yield of local 

varieties compared to improved varieties could be explained 

by their difficult adaptation to climate change and the effects 

of pests and diseases.  

 

 
 

Fig 1: percentage (%) of roots in good and bad condition 

 

 
 

Fig 2: roots number based on harvest months 

 
 

Fig 3: Roots average weight depending on the harvest month 
 

 
 

Fig 4: average length and circumference of roots depending on 

harvest month 

 

 
 

Fig 5: yield of each (kg/ha) depending on the harvest month 
 

4. Conclusion 

This study consisted in determining the effect of the harvest 

period on the agronomic parameters. The fourteenth month 

of harvest has the highest agronomic parameters. The number 

and state of the roots are not influenced between the 11th and 

14th months after planting. However, weight, length, 

circumference, and yield are influenced by the stage of roots 

harvest. Thus the fourteenth month may be advised to 

producers who want a high agronomic yield to increase their 

income. But, it would be interesting to check that the 

fourteenth month of harvest could meet the requirements of 

roots transformers and consumers of the products obtained 

during this period. 
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