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Germination, Growth and Development of Mangifera 

indica L. Varieties Used as Rootstocks on Different 

Substrates 

 

Abstract 

Mango (Mangifera indica L.) is a tree of the family Anacardiaceae, 

native to southern Asia, widely cultivated in tropical countries for 

its fruit, the mango. The mango production has achieved worldwide 

usefulness as a fruit, a medicinal use and a economic importance.  

Despite the importance of Mangifera indica L. Senegal is facing to 

the loss of the mango productivity and the decline of mango tree 

diversity. It is therefore important to improve the selection and the 

genetically improvement of the rootstocks. This study aims to test 

the germination, growth and development of Mangifera indica L 

varieties locally known as Diourou, Siera Leone, Pince and 

Kouloubadaseky on three types of substrates. The substrates used 

were three potting of forest soil of Anacardium occidentale, 

Mangifera indica and Khaya senegalensis. Thus, the nuts of the 

different varieties were sown in sheaths filled with pure potting 

forest soil from the different substrates (Anacardium occidentale, 

Mangifera indica and Khaya senegalensis. A germination test and 

a follow-up of seedlings on different substrates was carried out in 

the nursery to determine the effect of substrates on growth 

parameters. The germination dynamics of the three varieties reveals 

two peaks the first at the 24th day for Diourou and Kouloubadaseky 

varieties and another the 34th day for the Siera Leone and Pince 

varieties on all substrates. And the overall germination rate is 

63.22% ± 1.88. The results showed that the number of stems per 

seed depends on the variety but not on the substrates. The Principal 

Component Analysis showed significative correlations between 

parameters such as the number of leaves, the height and the 

diameter at the crown of the stem. The analysis of variance showed 

a significant difference (P-value˂0.05) between varieties and 

according to the substrate on the parameters studied. All this 

information can be basic use for growers when choosing the 

varieties and type of substrate for mango rootstock production in 

their nurseries. 

 

 

 

 

 

*Ousmane NDIAYE 

Orcid No: 0000-0001-5582-2085 

*Boubacar CAMARA 

Orcid No: 0000-0002-0340-9704 

*Antoine SAMBOU 

Orcid No: 0000-0002-2604-3223 

**Saliou NDIAYE 

Orcid No: 0000-0002-8430-636x 

 

 

*Laboratoire d’Agroforesterie et 

d'Ecologie (LAFE) Université Assane 

Seck de Ziguinchor (UASZ), 

Ziguinchor, Sénégal 

 

**Ecole Nationale Supérieure 

d’Agriculture (ENSA) Université de 

Thiès (UT) Sénégal 

 

tonysambouegos@yahoo.fr 

 

DOI 

https://doi.org/10.46291/ISPECJASv

ol4iss3pp435-455  

 

 

 

Geliş Tarihi:  15/06/2020 

Kabul Tarihi:  30/07/2020 

Keywords 

 

Mangifera indica L. Local Varieties, 

Substrate, Growth Germination 

435

http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol4iss3pp435-455
https://doi.org/10.46291/ISPECJASvol4iss3pp435-455


ISPEC Tarım Bilimleri Dergisi 

2020 : 4(3) 

© Telif hakkı ISPEC’e aittir 

Araştırma Makalesi 
                                                                      

               E-ISSN:2717-7238 

 
            www.ispecjournal.com 

ISPEC Journal of Agr. Sciences 

2020 : 4(3) 

Copyright © ISPEC 

Research Article 

 

 
 

 

INTRODUCTION 

The mango tree (Mangifera indica L.) is 

native from North India and South East Asia 

(Bompard, 1989). In Senegal, mango 

production was estimated at 123250 tons in 

2015 (Ndiaye, 2016). In 2018, Senegal 

exported 16,100 tons to the European Union 

(Coleacp, 2019). With the establishment of 

Agropoles in Senegal, national strategies 

focus on mango and cashew in Casamance 

where orchards involved several varieties as 

shown by Vannière et al. (2004), Vayssières 

et al. (2011), Ndiaye et al. (2012) and 

Grechi et al. (2013) in West Africa. 

However, in Casamance, the mango sector 

is facing many difficulties such as farmers 

organization, fruit fly damages (Ndiaye et 

al., 2015), advanced age of orchards 

(Niabaly et al., 2018; Diatta et al., 2018, 

Ndiaye et al., 2020). The Keitt (58%) and 

Kent (20%) varieties are dominant in front 

of local varieties such as Diourou, Siera 

Leone, Kouloubadaseky, and Pince mostly 

used as rootstocks. Mango trees have 

average heights of 8.94m in the Blouf with 

individuals peaking at 17m (Niabaly et al., 

2018). Also in most orchards, asymmetric 

shapes have been observed on mango tree 

trunks due to graft and rootstock adequacy 

(Ndiaye et al., 2020). The mango root 

system included a deep and vigorous pivot 

system and a large number of fasciculate 

root systems exploring a large shallow area 

(Normand, et al., 2009). This study aim to 

contribute to the generation of data on 

germination, growth and development of 

local mango varieties used for rootstocks in 

the orchards. These varieties are mostly 

Siera Leone called Tête de chat (Rey et al. 

2004), Diourou named after a commune in 

Casamance, Pince also known as Sewe or 

Sewal in the Niayes (Ndiaye et al, 2012; 

Rey et al., 2004) and the Djibelor (Rey et 

al., 2004) locally called Kouloubadaseky or 

Sukar (Sane, 2016). Information about the 

germination, growth and development of 

these local varieties are limited in 

Casamance as their behaviors in substrates. 

The study is specifically focused on the 

germination and different dendrometric 

characteristics of the Mangifera indica L. 

varieties used as rootstocks, in order to 

identify the most vigorous varieties and the 

most suitable substratum for rootstock 

production in mango nurseries. 

MATERIAL and METHODS 

Study area 

The study is carried out at the Teaching 

and Research Farm of Department of 

Agroforestry Assane Seck University of 

Ziguinchor, Ziguinchor. The farm is 

geographically located at 12°32’ 57.2" 
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latitude north and 16°16’ 37.3" longitude 

west. Ziguinchor city is characterized by a 

southern coastal Sudanian climate (Sagna, 

2005) with an annual temperature up to 

27.10°C and a rainfall average at 1322.66 

mm in a period going from 1984 to 2015.  

 

Figure 1. Location of Teaching and Research Farm of Department of Agroforestry Assane Seck University of Ziguinchor, 
Ziguinchor 

 

Vegetal material 

Mango nuts collected from Mlomp 

locality in Oussouye district were used as 

vegetal material. These varieties are 

commonly known as Siera Leone (Si), 

Diourou (Di), Pince (Pc) and 

Kouloubadaseky (Kl). The nuts were 

collected and sieved to remove all t waste 

before being potted in polyethylene bags. 

The nuts were immersed in a wheelbarrow 

filled with water, the floating nuts were 

removed and those at the bottom of the 

water were selected for planting. The nuts 

were sorted after a flotation test with water 

to determine the good seeds. After 

determining their dimensions (length and 

width) using a ruler, these nuts were sown 

in polyethylene bags of potting soil. In each 

polyethylene bag, one nut was sown. 

Substrate and potting preparation  

The substrates used were the forest soil 

of Mangifera indica (Mi), Anacardium 
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occidentale (Ao) and Khaya senegalensis 

(Ks). These forest soils were collected from 

remnant vegetation area of Assane Seck 

University of Ziguinchor and potted in 

polyethylene bags of 24.5 Cm X 15 Cm 

(Roussel, 1995; Ndiaye et al., 2018). 

Experimental design  

The experimental designs were carried 

out in   split plot design (Dagnelli, 2012) or 

nested designs (Krebs, 1999) with four 

blocks. In each block, four large plots were 

established for each Mangifera indica 

variety.. Each large plot was divided into 

three small elementary plots randomized by 

the substrates including Anacardium 

occidentale, Khaya senegalensis and 

Mangifera indica. The small plots were 

used for the substrate factor and the large 

plots for the variety factor. Thus the 

"variety" factor with four modalities 

(Diourou, Kouloubadaseky, Pince and Siera 

Leone) was studied. To ensure good 

watering management, the polyethylene 

bags in each plot are placed 25cm apart 

between two successive plots in a block. 

The large plots are separated by 50cm while 

the distance between two neighboring 

blocks is one meter. The number of 

treatments were 12 repeated in 4 blocks and 

one elementary plot has 20 potted plants 

(Figure 2). 

 

Bloc 1  Bloc 2  Bloc 3  Bloc 4 
DiAo 111  SiMi 223  PcMi 333  KlKs 442 

DiKs 112  SiAo 221  PcAo 331  KlMi 443 

DiMi 113  SiKs 222  PcKs 332  KlAo 441 
       
SiAo121  DiMi 213  KlKs 342  DiAo 411 

SiKs122  DiAo 211  KlAo 341  DiMi 413 

SiMi123  DiKs 212  KlMi 343  DiKs 412 
       
PcAo131  KlAo 241  SiKs 322  PcMi 433 

PcKs132  KlMi 243  SiAo 321  PcAo 431 

PcMi133  KlKs 242  SiMi 323  PcKs 432 
       
KlAo141  PcAo 231  DiKs 312  SiMi 423 

KIKs142  PcKs 232   DiAo 311  SiAo 421 

KIMi143  PcMi 233  DiMi 313  SiKs 422 

Figure 2. Experimental design 

 

LEGENDS: 

Mango Varieties: Siera Leone (SI) ; 

Diourou (Di) ; Pince (Pc) and 

Kouloubadaseky (KI) 

Substrates: Anacardium Occidentale 

(Ao) ; Khaya senegalensis (Ks), Mangifera 

indica (Mi) 
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Treatments: two factors (substrate and 

variety)  and 12 treatments : SiAo – SiKs – 

SiMi ; DiAo – DiKs – DiMi ; PcAo – PcKs 

– PcMi ; KlAo – KIKs – KlMi 

Data collection  

Mango nuts dimensions (length and 

width) were measured using a ruler. The 

observations were also done on the 

morphology and the shape of the nuts. 

Emergence of seedlings was recorded daily 

to determine the germination rate. The total 

germination rate, the germination rates per 

species, substrate and treatment were 

calculated. Growth parameters like number 

of leaves and stems, diameter and height 

were assessed.  

Data treatment and analysis 

The seeds were categorized by diameter 

class, determined by Sturge's formula: 

 ℎ = 1 + 3 log(𝑛) 

and amplitude of the classes by the formula 

:𝑎 = 𝑋𝑚𝑎𝑥 − 𝑋𝑚𝑖𝑛
ℎ⁄  

Xmax:  maximum diameter ; Xmin: 

minimum diameter ; h: number of diameter 

classes ; n:  total number of nuts in the 

sample. Data such as germination rate, 

number of leaves, height, diameter and 

number stems were collected and settled 

into data base tables using Ms Excel. The 

collected data were processed with 

XLSTAT software. ANOVAs were used to 

compare the means of the variables by the 

Fisher test (multiple comparison tests) at the 

5% level. Principal Component Analysis 

(PCA) was performed to find out the 

relationship between the different 

parameters such as the germination rate, the 

number of stems per nut, the number of 

leaves, the height and the diameter of 

seedlings. 

RESULTS  

Nut morphology and size 

The nuts were morphologically different 

with enervation shapes. The Diourou and 

Kouloubadaseky nuts have veins following 

furrows that are more pronounced 

compared to the other varieties. The veins 

follow slightly hollow to superficial 

grooves in the Serra Leone and Pince nuts 

(Figure 3). The size of the nuts was 

significantly different (p≤0.05) between the 

varieties. Nuts of  Kouloubadaseky  were 

significantly larger and wider (78.14±0.88  

and 43.03±0.47 ) than Diourou  (76.18±1.05  

and 39.99±0.71 ),  Siera Leone  (66.08±1.48 

and 38.7±0.95 ) and  Pince (55.87±1.31 and 

31.38±0.61)56; 31). In addition, the width 

and the length were proportional (Figure 4). 
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Figure 3. Morphology and shape of nuts: Kouloubadaseky (a), Pince (b), Siera Leone (c) and Diourou (d) 
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Figure 4. Nut length (a) and width (b) 

 

GERMINATION 

The evolution of nut germination per day 

regarding all varieties on different 

substrates (Figure 5) showed different 

patterns of daily germination. In 

Anacardium occidentale substrate, the 

higher number (peak) of germination were 

recorded at the 24thday for Diourou and 

Kouloubadaseky and at 34th day for Siera 

Leone and Pince. The amplitude of the peak 

was different from one variety to another. 

The most important peak was for Siera 

Leone (Figure 5a). The same trend of nuts 

germination dynamic was observed on 

Khaya senegalensis and Mangifera indica 

substrates.  The earlier peaks were the 

highest (Figure 5b). The germination peak 

of Diourou nuts was at least 2 times more 

important than the peaks of the other 

varieties (Figure 5c). Germination rate of 

Mangifera indica nuts was not significantly 

different (p>0.05) between the substrates. 

The overall germination rate mean was 

63.22% ±9. However, the germination rate 

was significantly different (p=0.03) 

between the varieties. Diourou and Siera 

Leone were the varieties that showed the 

best germination rates while Pince variety 

had the lowest germination rate (Table 

1).The germination rate of the seedlings 
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varied from one treatment to another 

(p=0.042). Diourou nuts recorded the best 

germination rate among the four varieties 

tested, especially when sown in Mangifera 

indica substrate (81.2% ±5.7) . On the other 

hand, the Pince sown on Mangifera indica 

substrate (PcMi)  had the lowest 

germination rate (35% ±1.58). More 

variability appeared when Kouloubadaseky 

nuts were sown on Khaya senegalensis 

substrate. But the germination rate of Pince 

nuts was lower in all substrates (Figure 6).  
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Figure 5. Number of germinated nuts per day on Anacardium occidentale (a), Khaya senegalensis (b) and 

Mangifera indica (c) 

 

Table 1. Germination rate of Mangifera indica nuts following the substratum and variety 

Parameters Germination rate P value 

Substrates AO 
65,9±9,8 a 

 

P>0,05 

KS 64,6±9,8 a 

MI 59,0±11,1 a 

Varieties Di 
77,0±4,8 a 

 

 

P=0,03 Si 
72,5±4,5 a 

Kl 
60,4±10,5 b 

Pc 
42,9±7,4 c 
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Figure 6. Germination rate according to varieties and treatments  

Growth parameters  

The analysis of variance on the growth 

parameters did not reveal any significant 

difference between the substrates but the 

varieties performed differently. Siera Leone 

had grown up faster than Diourou followed 

by Kouloubadaseky and Pince (Table 2).  

The average number of leaves per week 

varied significantly (p=0.045) from one 

treatment to another. Siera Leone grown on 

Mangifera indica substrate (SiMi) produced 

the highest number of leaves (12.7 ±3.7). 

On the other hand, Mangifera indica 

substrate seemed to have a stimulating 

effect on the number of leaves produced by 

Siera Leone and Diourou plants, but a 

depressive effect on leave production of 

Pince and Kouloubadaseky varieties 

(Figure 7a). The height of the seedlings 

varied according to the treatments, so there 

was a significant interaction between the 

variety and the substrate. Thus, the analysis 

of variance showed a significant difference 

between the treatments (p=0.045). It 

appeared that Diourou planted on 

Mangifera indica substrate and 

Kouloubadaseky planted on Anacardium 

occidentale substrate had higher height. 

Thus SiKs and KlKs treatments had the 

highest seedlings (Figure 7b). 
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The diameter of the seedlings varied 

according to the treatments. The recorded 

diameter was significantly (p=0.035) larger 

in SiKs than in PcMi, PcAo, PcKs, KlMi, 

KlKs, DiKs and DiAo treatments. Thus, 

Siera Leone had the largest diameter on all 

substrates. Diourou and Kouloubadaseky 

had recorded larger diameter in Mangifera 

indica and Anacardium occidentale 

substrates respectively (Figure 7c). 

The number of stems emerged from a 

seedling varied significantly (p=0.041) 

according the treatment.. Kouloubadaseky 

registered the highest number of stems (4 

±0.13), whereas Pince recorded the lowest 

stem number (2.2 ±0.14) (Figure 7d). 

 

Table 2. Growth parameters  according to substrate and variety 

Substrates/

Varieties 

Types Growth parameters 

Nb of leaves Height (Cm) Diameter (Cm) Nb of stems 

Substrates 

KS 9.55±0.81 a 

29.1±0.8 a 0.40±0.05 a 3.06±0.23 a 

MI 9.44±1.01 a 

27.4±0.9 a 0.38±0.04 a 3.23±0.21 a 

AO 9.23±1.50 a 

27.6±0.9 a 0.40±0.05 a 3.01±0.20 a 

Varieties 

Si 11.70±1.56 a 

29.5±0.8 a 0.44± 0.056 a 2.9±0.11 b 

Di 9.71±0.45 b 29.1±0.6 a 

0.43± 0.041 a 3.2±0.08 b 

Pc 8.71±0.80 bc 

24.2±0.6 b 0.33± 0.046 b 2.2±0.14 c 

Kl 7.50±0.48 c 

29.2±0.8 a 0.39± 0.043 ab 4.0±0.13 a 
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Figure 7. Number of leaves (a). Height (b). Diameter (c) and number of stems per Treatment 
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Relationship between the parameters 

The Bartlett test applied to the studied 

parameters (germination rate..  number of 

stems,  height.  number of leaves and  

diameter) attested significant correlations 

between variables (p-value< 0.0001) at the 

95% level.  Indeed. Pearson's correlation 

matrix indicated a positive or negative 

significant correlation between the 

parameters. Germination rate had a positive 

significant correlation with diameter 

(0.951) and height (0.824) . There is also a 

significant correlation between the number 

of stems and height (0.645). On the other 

hand. the number of stems is negatively 

correlated with the number of leaves (-

0.364) (Table 4). Principal component 

analysis applied to the different treatments 

according to the variables studied revealed 

germination rate (27.57%). diameter 

(29.51%) and  height (26.46%) contributed 

more to the formation of the F1 axis while 

the number of stems (49.81%) and number 

of leaves (44.18%) contributed to the F2 

axis. Kouloubadaseky producing the larger 

nuts seemed to be more polyembrionic with 

also a better growth in height while the 

Diourou and Siera Leone had the best 

germination rate and seedling robustness. 

However. Diourou had a better growth in 

height while Siera Leone was characterized 

by the most important foliar development. 

Pince was characterized by a lowest 

germination rate and growth parameters 

(Figure 8). 

 

 

Table 4. Correlation matrix between the parameters: Germination rate. number of stems. height. 

number of leaves and collar diameter of pant. 

Parameters Nb of stems Diameter Nb of leaves Height Germination 

Nb of stems 1     

Diameter 0.376 1    

Nb of leaves -0.364 0.635 1   

Height 0.645 0.875 0.319 1  

Germination 0.356 0.951 0.545 0.824 1 
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Figure 8. Relationship between treatments. germination and growth parameters 

 

DISCUSSION 

The study showed that there is maximum 

germination on the 24th or 34th day Indeed. 

The varieties like Diourou and 

Kouloubadaseky recorded an earlier 

germination peak at the 24th day. While the 

varieties Pince and Siera Leone registered a 

later germination peak on the 34th day. 

These data seemed to lead in the same 

direction as the purposes by De Laroussilhe 

(1979) that mango seed germination 

required 6 to 30 days. In addition. For our 

local varieties nuts could stay into potting 

soil at least up to 50 days after sowing 

before the plants emerged. However, there 

is differential germination between the four 

mango varieties sown. Thus, according to 

these results we can say that the dormancy 

of mango nuts varied from one variety to 

another and in the same from a nut to 

another. In addition, the higher germination 

rate were recorded with Diourou and Siera 

Leone showing their germination powerful 

regardless of the substrate.   

Kouloubadaseky had a good germination 

rate in Anacardium occidentale and Khaya 

senegalensis substrates (≥ 60%) and a low 

germination rate in Mangifera indica 

substrate. In addition.  Pince had the lowest 

germination rate on all substrates except for 

Anacardium occidentale substrate with a 

medium germination rate. The germination 
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rate average was high. A research carried 

out by Hamidou et al. (2013) with 

Scerocarya birrea showed a high 

germination rate (68.33%). The used nuts 

could grow in the different substrates but 

the germination rate was different from one 

substrate to another. And according to 

Normand (2009) the mango tree can grow 

on different types of varied substrates. The 

fact that Mangifera indica substrate could 

be important because of inoculation of 

microorganisms that could act by 

stimulating of inhibing the germination 

process. This phenomenon could contribute 

to explain the foliar growth observed on 

SiMi and DiMi. The number of leaves 

varied from one treatment to another but 

Diourou produced the same average of 

leaves on all substrates. In fact, for Pince 

Siera Leone and Kouloubadaseky there was 

a difference in number of leaves. Thus, the 

results relating to the growth of the varieties 

showed that on Mangifera indica substrate. 

The number of leaves for the Pince and 

Kouloubadaseky decreased. While for the 

Siera Leone it increased. Finally the number 

of leaves did not only depend on the 

substrates and the seedlings. But depended 

also on other factors. Nevertheless another 

split plot design (Krebs, 1999) can be used 

by taking the mould as the big plots where 

the varieties could be spread randomly to 

find whether the effect of the substratum 

will be significant. The development of the 

mango tree depends on exogenous factors 

and climate as reported by Persello (2018). 

Whiley (1989) sustained that the number of 

leaves depends on temperature during the 

initiation phase and it increases with 

temperature. Here all the nuts were sown at 

the same temperature. Growth in height 

varies depending on the variety and the 

substratum. In fact, the varieties such as 

Siera Leone. Diourou and Kouloubadaseky 

had a faster growth in height compared to 

Pince. The growth in diameter varied 

depending on the treatment. Therefore. 

Kouloubadaseky showed a significant 

difference high diameter on Anacardium 

occidentale than on Mangifera indica and 

Khaya senegalensis substrates. From these 

results it was deduced that germination and 

growth for the Kouloubadaseky were better 

in Anacardium occidentale substrate 

whereas for the Pince germination and 

growth were low in all substrates. Results 

indicated that all varieties produced many 

stems then were polyembrionic. In fact, the 

number of stems does not depend on the 

substrate but on the variety. And according 

to his results we can say that the varieties 

Diourou. Kouloubadaseky. Pince and Siera 
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Leone were polyembrionic as described by 

Rey et al. (2004). However, the number of 

embryos expressed through the emerged 

stems varied from one variety to another 

with a probable influence of the substrate 

used. The ability of nuts to let emerge two 

or more stems  may or may not develop into 

complete embryos and even young 

seedlings at germination was mentioned by 

Lebègue (1952). The results showed 

significant correlations between 

germination rate and the dendrometric 

parameters. The growth in diameter would 

be influenced by the number of leaves. 

There was also a correlation between the 

number of stems and the height. Hence the 

importance of thinning and nursery 

maintenance or how the pruning intensity 

and severity can affect vegetative growth 

process (Parcello, 2018). The number of 

stems played a role in the growth of the 

seedlings through the phenomenon of 

competition on water and nutrients between 

them. In this study, a proportional 

relationship between the number of leaves. 

diameter and height was recorded. The 

same relationship was reported by Touckia 

(2015) with Jatropha curcas L. which 

highlights significant correlations between 

the parameters such as the leaves number. 

The height and collar diameter of the 

juvenile plant. Dossa et al. (2020) in Benin 

reported significant correlations between 

the germination rate for Detarium 

senegalense seedlings the vigor and the 

height in nursery. 

CONCLUSION 

This study on germination growth and 

development of local mango varieties such 

as Diourou. Pince. Siera Leone and 

Kouloubadaseky in substrates of 

Anacardium occidentale. Khaya 

senegalensis and Mangifera indica L. was 

done in order to identify the most vigorous 

rootstocks and the adequate substrate in 

nursery. Quantitative measurements of the 

parameters studied (germination rate. 

number of stems. number of leaves. height 

and collar diameter) showed that Diourou 

and Siera Leone varieties were very 

vigorous on all the substrates used but 

Kouloubadaseky  was less vigorous on 

Mangifera indica substrate. Whereas the 

Pince variety was not vigorous on all used 

substrates. In this experiment. The four 

varieties were tested on three types of 

substrates that are important in Casamance. 

The tests were also intended to evaluate the 

root biomass in order to properly assess the 

capacity of these varieties. Indeed, grafting 

test with Kent and Keitt need to be carried 

out with the same varieties used to help 
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farmers to choose suitable rootstock for 

their orchards. 

REFERENCES  

Bally. I.. 2006. Mangifera indica 

(mango). In: Elevitch C.R. (ed). Traditional 

trees of pacific islands. Holualoa. Hawaii: 

Permanent Agriculture Resources. 441-465.  

Bompard. J.. 1989. Wild Mangifera 

species in Kalimantan (Indonesia) and in 

Malaysia. Finala.  

Bompard. J. 2009. Taxonomy and 

Systematics. In : Litz RE. ed. The Mango: 

Botany. Production.  

Coleacp. 2019. Evolution de la 

réglementation de l’UE sur la santé des 

plantes: Enjeux immédiats et Implications 

pour la filière mangue export Ouest 

Africaine. Atelier de Capitalisation projet 

Lutte contre les mouches des fruits 

CEDEAO. Dakar 29 juillet – 1er août 2019. 

Dambreville. A.. 2013. Décrypter 

l’irrégularité de production des fruitiers 

Croissance et développement du manguier 

(Mangifera indica L.) in natura – Approche 

expérimentale et modélisation de 

l’influence d’un facteur exogène. la 

température. et de facteurs endogènes 

architectur. Thése pour obtenir le grade de 

Docteur. p. 25. 

 

Dagneli, P. 2012. Principes 

d’expérimentation: Planification des 

expériences et analyse de leurs résultats. 

Les presses agronomiques de Gembloux. 

A.S.B.L. Passage des Déportés 2 – B-5030 

Gembloux (Belgique). 414p 

De Candolle. A.. 1885. Origin of 

cultivated plants. New York. USA: D. 

Appleton & Cie. 

De Laroussilhe. F.. 1979. Le Manguier. 

Collection des techniques agricoles et 

productions tropicales. Maisonneuve & 

Larose. s.l.:s.n. 

Diatta U.. Ndiaye O.. Diatta P. et Djiba 

S. 2018. Caractérisation et typologie des 

vergers à base Mangiféra Indica L. dans les 

communes de Djinaky. Diouloulou. 

Kafountine et Kataba 1 (Casamance. 

Sénégal). 13th International Scientific 

Forum. ISF 2018. 4-6 October. Fez. 

Morocco. Proceedings 312-330  

Dossa. B. A.K.. Sourou B. et Ouinsavi C. 

2020. Germination des Graines et 

Croissance en Pépinière et en Champ des 

Plantules de Detarium senegalense au 

Bénin. European Scientific Journal  16 : 38-

52. 

 

 

 

452

http://www.ispecjournal.com/


ISPEC Tarım Bilimleri Dergisi 

2020 : 4(3) 

© Telif hakkı ISPEC’e aittir 

Araştırma Makalesi 
                                                                      

               E-ISSN:2717-7238 

 
            www.ispecjournal.com 

ISPEC Journal of Agr. Sciences 

2020 : 4(3) 

Copyright © ISPEC 

Research Article 

 

 
 

 

Edelin, C. 1984. L’architecture 

monopodiale: L’exemple de quelques 

arbres d’Asie tropicale. PhD thesis. 

Université Montpellier II. Montpellier. 

France.  

FAOSTAT. 2015. FAO Statistics 

Division. 2015.  

Galán-Saúco, V. 1999. El cultivo del 

mango. Gobierno de Canarias Ediciones 

Mundi-Prensa. p. 291.  

Galán Saúco. V. 2002. Mango 

production and world market: Current 

situation and future prospects.Acta 

Horticulturae.645: 107-116. 

Gerbaud. P. 2015. Dossier mangue. 

FruiTrop 230: 26-70..  

Goguey. 1995. Approche architecturale 

des mécanismes de la croissance aérienne et 

de la floraison du manguier. PhD thesis. 

Université Montpellier II. Montpellier. 

France.  

Grechi,I.. Sane. C.A.B.. Diame. L.. 

DeBon. H.. Benneveau. A.. Michel. T.. 

Huguenin. V.. Malezieux. Diarra E.. 

ReyK... J.- Y.. 2013. Mango based orchards 

in Senegal: diversity of design and 

management patterns. Fruits 68. 447–466. 

Hallé. R. A.. Oldeman. P. & Tomlinson. 

1978. Tropical trees and forests. An 

architectural analysis. Berlin. Germany: 

Springer Verlag.  

Holdsworth. M.. 1963. Intermittent 

growth of the Mango tree. Journal of the 

West African Science Association. 7: 163-

171..  

Hamidou A.. Dan Guimbo I. Morou B. 

Taffa S. M.. Mahamane. A. (2013). 

Potential germination and initial growth of 

Sclerocarya birrea (A. Rich.) Hochst in 

Niger. Journal of Applied Biosciences 

76:6433–6443. 

Iyer. C. & Schnell. R.. 2009. Breeding 

and genetics. In: Litz. R.E. (ed.). The 

Mango: Botany.Production and Uses. 2nd 

edition. Wallingford. UK: CABI. 67-96..  

Joas. J. & Léchaudel. M.. 2009. La 

récolte et la conservation. In : Vincenot D. 

et Normand F. (eds). Guide de production 

intégrée de mangues à La Réunion. CIRAD 

et Chambre d’Agriculture de la Réunion. 

Saint-Pierre. 105-118..  

Krebs, Charles J. 1999. Ecological 

methodology. 2nd ed. Addison Wesley 

Longman p.581  

Lebègue. A.. 1952. La polyembryonie 

chez les Angiospermes. Bulletin de la 

Société Botanique de France. 99:7-9. 329-

367. 

Mukherjee. S. K. & Litz. R.. 2009  

Introduction: Botany and Importance. In: 

Litz. R.E. (ed.). The Mango 2nd Edition : 

Botanique. production and Uses . 1-18. 

453

http://www.ispecjournal.com/


ISPEC Tarım Bilimleri Dergisi 

2020 : 4(3) 

© Telif hakkı ISPEC’e aittir 

Araştırma Makalesi 
                                                                      

               E-ISSN:2717-7238 

 
            www.ispecjournal.com 

ISPEC Journal of Agr. Sciences 

2020 : 4(3) 

Copyright © ISPEC 

Research Article 

 

 
 

 

Ndiaye O.. Ndiaye S.. Djiba S.. Ba C.T.. 

Vaughan L.. Rey J.Y. et Vayssières J. F. 

2015. Preliminary surveys after release of 

the fruit fly parasitoid Fopiusarisanus 

Sonan (Hymenoptera Braconidae) in mango 

productionsystems in Casamance (Senegal) 

Fruits. Cirad/EDP Sciences 2015. vol. 

70(2). p. 1-9. 

Ndiaye. A.. 2016. Atelier de demarrage 

de la campagne Mangue et Ag du Comité 

National De lutte: Enjeux de la 

réglementation et bilan des exportations 

2015. p. 33. 

Niabaly M.. O. Ndiaye. Paterne Diatta 

P.. Djiba S. 2018. Caractérisation végétale 

et typologie des vergers de manguiers 

(Mangifera Indica L.) dans la zone du Blouf 

en Casamance. Sénégal. 13thInternational 

Scientific Forum. 2018. 4-6 October. Fez. 

Morocco. Proceedings 479 – 509 

Normand. F.. 2009. Le manguier. In 

Guide de Production Intégrée de Mangues à 

La Réunion. (Cirad et chambre 

d’agriculture de la Réunion. Saint-Pierre: 

Vincenot. D et Normand F.). pp. 45–58..  

Normand. F.. Pambo Bello. A.. Trottier. 

C. and Lauri. P.-É.. 2009. axis position 

within tree architecture a determinant of 

axis morphology. branching. flowering and 

fruiting? An essay in mango. Annals of 

Botany. 103: 1325-1336..  

Ndiaye O.. A. O. K. Goudiaby. A. 

Sambou. 2018. Effects of substrate on 

germination and growth of Moringa 

oleifera Lam.. Acacia mellifera (Vahl) 

Benth. and Zizyphus mauritiana Lam. 

Seedlings. REFORESTA (2018) 6: 86-99. 

14p. 

Ndiaye O..Diatta U.. Niabaly. M.. Djiba 

S.. Badji K.. Ndiaye S.. 2020. 

Caractérisation des Vergers de Manguiers 

(Mangifera indica L.) en Basse Casamance. 

Sénégal. European Scientific Journal April 

2020 edition Vol.16. No.12 .338-358.  

Persello. S.. 2018.Réponse du manguier. 

Mangifera indica L.. à la taille : 

caractérisation et intégration dans un 

modèle structure-fonction des effets de la 

taille sur la croissance végétative et la 

reproduction .Thèse de doctorat. Université 

Montpellier.: 207p. 

Roussel J.. 1995 Pépinières et 

plantations forestières en Afrique tropicale 

sèche: manuel à l'usage des ingénieurs et 

techniciens du reboisement. ISRA et 

CIRAD. 435 pp. 

Sagna P.. 2005. Dynamique du climat et 

son évolution récente dans la partie ouest de 

l’Afrique occidentale. Thèse de doctorat 

d’Etat ES Lettre. UCAD. Faculté des lettre 

et Sciences Humaine. Département de 

Géographie. 790p 

454

http://www.ispecjournal.com/


ISPEC Tarım Bilimleri Dergisi 

2020 : 4(3) 

© Telif hakkı ISPEC’e aittir 

Araştırma Makalesi 
                                                                      

               E-ISSN:2717-7238 

 
            www.ispecjournal.com 

ISPEC Journal of Agr. Sciences 

2020 : 4(3) 

Copyright © ISPEC 

Research Article 

 

 
 

 

Sane I.. 2016. Identification des Vergers 

pour la Surveillance Régionale. Rapport 

d’étude .S4.2. Projet de soutien au plan 

régional de Lutte et de contrôle des 

Mouches des Fruits en Afrique de l’Ouest 

(PLMF/CEDEAO). 87p.  

Singh. R.. 1954.Studies on the floral 

biology and subsequent development of 

fruits in the mango (Mangifera indica L.) 

varieties Dashehari and Langra. Indian 

Journal of Horticulture. 11: 69-88..  

Touckia. G.. 2015.Essai de germination 

et de croissance au stade juvénile des 

souches locales de Jatropha curcas l. En 

république centrafricaine. European 

Scientific. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

USDA. 2008. Nutrient data base for 

standard reference. s.l.: s.n. 

Vannière.H..Didier..Rey.J.Y..Diallo.T.

M..Kéita.S..Sangaré.M..2004.Lamangueen

Afriquedel’Ouestfrancophone:lessystèmes

deproductionetlesitinérairestechniques.Frui

ts59.383–398 

Whiley. A. R. T. S. J. e. W. B.. 1989. 

Effect of temperature on growth. dry matter 

production and starch accumulation in ten 

mango (Mangifera indica L.) cultivars. 

Journal of Horticultural Science 64: 753-

765. 

 

 

455

http://www.ispecjournal.com/

