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Original Research Article
Title: Genetic parameters for fruits, seeds and oilemniraits ofJatropha curcas L. in a semi-

arid region of Senegal

ABSTRACT

Aim: The aim of this work was to study the genetiapaeters of fruits, seeds and oil content of
Jatropha curcas accessions in a semi-arid region of Senegal.

Methodology: The study was conducted on 35 accessions aifircas planted at the research

station of “Ecole Nationale Supérieure d’Agricutliriocated in Thies, Senegal. Fruits were
collected from 1-4 years old plantations. Then,dach accession, 30 dry fruits were randomly
selected and were subjected to measurements afizeeparameters and weight. Fruits were
peeled and shells weighed. A sample of 20 seedaquexssion was selected with 3 replications
for seed traits measurements and seed oil conygdbkhlet method.

Results: The results showed significant differences (p0%)0in seed and fruit traits as well as

the oil content between accessions. Oil contendteneight/shell weight ratio and 100-seed
weight are highly correlated quantitative charactehich have also, high heritability broad

sense (92.51%, 100% and 87.14%, respectively) andtg advance values (39.32%, 36.44%,
and 28.77%, respectively). Also, this study haslgipted four local accessions (Keur Samba
Gueye, Notto 3, Ndary and Soutra) with high oil tewort (> 55%).

Conclusion:

There is high genetic variability adfatropha curcas in Senegal in terms of seed, fruit and oil
traits. The quantitative characters such as oiterinand 100-seed weight might be used for
early selection of promising accessions. The Idcalrcas plant materiel is interesting enough

to perform breeding programs and support natiomstbénable production of biofuel.

Key words: Jatropha curcas, genetic parameters, oil content, Senegal.
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1. INTRODUCTION

Jatropha curcas L. an Euphorbiaceas diploid (2n = 22 chromosomes), monoecious dozis
and can sometimes bear hermaphrodite flowers. Pheies is mainly cross-pollinated, insects
being the major agents of pollination [J&tropha curcas (J. curcas) was introduced in Africa in

the 16" century via the Cape Verde Islands by Portuguaiers [1].

Integration ofJ. curcas into farming systems in Senegal dates back tocthenial period and
most likely resulted from the country proximity toe Cape Verde islands. The shrub spread
quickly throughout the country owing to the manyéigs attached to its cultivation: hedgerow
for land delineation or crop protection, multipleedicinal virtues, fuel wood for rural

households and raw material for soap production [1]

In 2005, large scale cultivation of the shrub wasidted in Senegal within the framework of a
biofuel promotional program aimed at diversifyingriaultural production, alleviating rural
poverty and attaining energetic sufficiency. Withims program, 321, 000 ha détropha are
anticipated to be established in partnership witle frivate sector and farmers based

organizations.

Successful implementation of this national biofpelgram is subject to lifting of the agronomic
constraints confronting large scale promotiord.afurcas in Senegal. Most importantly, the low
yield performance of the shrub needs to be improtedensure profitability of). curcas

cultivation [3].
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However,J. curcas being a perennial species, selection for a comphatacter such as vyield,
which is under the influence of genotype, environtrand their interaction, appears difficult and
would require a long time to come to fruition [4]herefore, identification and use of yield
determining characters with high heritability aticbsgly correlated is of paramount importance
in a J. curcas improvement program. Heritability is an importargngtic parameter in plant
breeding as it provides an indication of the relatimportance of heredity and environmental

factors in the expression of various traits [5].

Works on the estimation of genetic parametet® ourcas were mainly carried out in Asia [4, 5,
6]. They showed great inter-origin morphologicatlanorpho-metric seed traits variability, and
broadly a high heritability (57.0 to 99.61) of sonteracters: weight of 100 seeds (80.5 to 96%),
oil content (67.6 to 99.61%), seed length (77 t48%, width of seeds (57 to 81.8%), and

female flower to male flower ratio (99.95%).

It also appeared from these works that there igrafieant correlation between female flower to
male flower ratio and yield on the one hand [6] areight of 100 seeds and the oil content on

the other hand [5].

In Africa, with the exception of the study carriedt in Senegal by Ouattara et al. [7], little
research has been devoted to the estimation otiggraameters of the characters contributing
to the performance af. curcas, to identify characters and promising genotypeddaused in
early selection. Moreover, the work of Ouattaralef7] was conducted on seeds from sites with
varying ecological conditions, suggesting that smwnental factors might have contributed
significantly to the variations observed on seedtgras reported in previous studiesJonurcas

[5, 8].
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The objective of this study was to assess the gepatameters of fruits, seeds and oil content of

J. curcas accessions grown on a same site in a semi-ardire Senegal.

2. MATERIAL AND METHODS

2.1 Study area

The present study has been conducted at the rbsstation of “Ecole Nationale Supérieure
d’Agriculture” known as ENSA located in Thies cityenegal (latitude 14° 42' N; longitude 16°
28' O). The climate is tropical semi-arid with amaal average rainfall of about 450 mm. Mean
annual temperature range from 20°C to 36°C, witheaked seasonal variation [9]. The soils are
poorly developed with a sandy loam texture and aopB.0. Their level of fertility is poor with

organic carbon and nitrogen, respectively, less &% and 0.3% [10]

2.2 Observations and measur es

2.2.1 Fruit and seed traits

Thirty-five accessions af. curcas were used in this study. Thirty-three are from &g while 2
others were introduced from Mozambique (SouthemcAf and Tanzania (East Africa).

The accessions were collected in the form of oggtim the three main ecological zones of
Senegal: Sahelian zone (200-600 mm), Sudanese (6001200 mm) and Guinean zone (>

1200 mm) [11]. These cuttings were planted on & pfoENSA research station at 6 per
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accession and a density of 2500 cuttings per hecfline plantation was not fertilized nor

irrigated. Only weeding was done to reduce weedpetition.

Fruits were collected in this plantation betweemt&mber and December 2013; over 4 to 6
vigorous trees aged 1 (30 accessions) to 4 yeaexdéssions). Only ripe fruits of yellow or

brown color were collected and then dried in thmtatory at ambient temperature (25°C).

For each accession, 30 fruits were randomly salecfbey were pre-dried in an oven at a
temperature of 65°C for 72 hours to obtain a coristeeight. Then, each fruit has its length and
diameter measured using an electronic calipenvight was also determined with an electronic
balance (1/1000 g). At the end of these measureamére fruits were peeled and shells were
weighed with the same balance as before. To datersgeds traits, a sample of 20 seeds per
accession was selected with three (3) replicatidbhs.Length (longitudinal axis of the seed), the
width (lateral axis of the seed) and the thickng@adial axis) of seeds were measured with an
electronic caliper.

The weight of each lot of 20 seeds was measurddawitelectronic balance (1/1000 g). From the
weight of 20 seeds, 100-seed weight was calcukdddllows:

Weight of 100 seeds (g) = (Weight of 20 seeds X2D)0

2.2.2 Oil content

For each accession, the three lots of 20 seedsvitrat used to determine seed traits were used
also, to measure the average seed oil content kiyi@anethod [5]. To do this, the kernel was
separated from husks and placed in an incubatés& for 48 hours. Then, they were crushed

using a mortar. Thereafter, it was taken 2 g oh&ke(sample) for Soxhlet extraction with 3
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replications per accession. The oil content of keenel was determined by the following
formula:

% oil = (oil mass / mass of sample) * 100

2.3 Statistical analysis

Analysis of variance was performed using the satwalled Statistix to highlight the influence
of the accession factor over the seed and frupeheariables as well as the oil content.
Comparison of means was performed using Tukey sitésb.

Genetic parameters were estimated to identify #eetic variability between accessions and
determine the effects of the genotype and envireniroa various studied traits. These genetic
parameters (genotypic and phenotypic componentsiidnce, coefficients of variability, broad
sense heritability and genetic advance) were catiedlby adjusting the formula suggested by

Allard [12] and Singh and Chaudhary [13]:

oé(genotypic variance) = (MS; — MSg)/r (1)

where M& = mean square of accession, MS mean square of error and r = number of

replications
o2 (phenotypic variance) = (0& + 0%) (2
PCV (phenotypic coefficient of variation) = \/0_12, /X X 100 3)
whereX = mean of the trait
GCV (genotypic coefficient of variation) = Jo_é/i x 100 (4)
h2 (Broad sense heritability) = ¢2/0% (5)

GA (Genetic gain) = Kxop X hj (6)
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where K = selection intensity at 5% population s&ld = 2.065 = phenotypic standard

deviation;h3= broad sense heritability.

The XLSTAT [14] software was used for testing sfgraince of Pearson correlation coefficients
and thus assesses the relationships between faeedifvariables studied.

Clustering analysis was done and a dendrogram wastroicted using complete linkage and

squared Euclidean distance method [15].

3.RESULTS

3.1 Variability in fruits, seeds and oil content traits

The results of the analysis of variance (Table dyehshown that the accession-factor has a
significant influence on all morphological paramstef fruits and seeds and the oil content
(p<.0001).

The coefficients of variation were highest for feutraits with values of 23.92% for weight,
8.98% for diameter and 7.69% for length. For se#duds highest coefficients of variation were
obtained with Kernel weight/Shell weight (K/S) m@a{i7.60%), 100-seed weight (5.78%) and oil
content (5.65%).

The average values of seeds traits were 18.25 mterigth, 11.04 mm for width, 8.70 mm for
thickness, 60.25 g for 100-seed weight, 44.68%oflocontent, and 1.26 for K/S ratio. For fruits,
the average values of the measured parameters 2868 mm for length, 20.19 mm for

diameter and 2.34 g for weight.
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Table 1. Variability for seed, fruit and oil conteraits inJatropha curcas

Locality Seed Fruit Ecological

Length  Width Thickness 100 oil Fruit zone

(mm) (mm) (mm) seed Length  Diameter '

weight KIS content (mm) (mm) weight
= (%) (9)

Karang 18.37 11.02"  8.789 64.68" 1.409 47.00" 25.389  20.369 248" Sudanese
Darou mousty  17.44¢  11.3f* 8.30" 52.007 1.08' 36.66" 25.10" 19289 210"  Sahelian
Dianamalary  18.7° 11.04" 8.86" 62.309 1.199  46.3% 26587  21.16° 2.48" Guinean
Dassime 1806 10691 8621 56687 115% 423% 25969 20339 20  Guinean
Diouroup 18.88° 11.08¢ 8.96°  67.30° 1.25" 53.00° 26.5f" 2056 2449  Sudanese
Fimela 18.6%% 11.09" 8749  6568" 132" 5266° 27.16" 2154 2.67¢  Sudanese
Fois 1 19.03° 11.24¢ 9.2% 67.00¢ 1.23" 51.83" 25359  20.189  2.16™  Sudanese
Gandiaye 18.1% 10.99"  8.65" 64.65" 129" 4883F" 26.99¢ 20597 2.70°  Sudanese
Ngoule 17.28°  11.4F 823" 4378 0.7  30.16° 24487 18.6F 1.89' Sahelian
Gourel Bowe  17.3¢  10.8f" 8.39" 48.00" 0.92™ 30.33° 24.66"  18.62" 1.90"  Sudanese
Kagnobon 16.93  10.32 7.84" 31.30  0.74" 23.00 21.48 17.14 1.30 Guinean
Kamonghone  16.89 10.87" 8.1&™  56.36" 1.37" 43.00" 23237 19.0F¢ 1.94"  Guinean
gi‘é;gamba 18939 112F°  909° 7106 1.46° 5533° 26.96¢ 2128°  p4gf Sudanese
Koumbal 18.3¢  10.78" 8.11™  48.64" 1.06" 32.16™ 25639  204%" 219"  Sudanese
Linguere 18.68°  10.93" 8.739  5800" 1.1°% 4266 26.349  20.339 226"  Sahelian
Lompoul 17.17°  11.28° 8.24" 52307 123" 35.33" 24.61 19.24¢ 2.18""  Sahelian
Madiop Boye  19.18  11.3C" 9.06°¢ 68.00¢ 1.4F¢ 54.06¢ 26.7F¢ 2148 2.760%  Sudanese
Maleme 18431  1096" 882"  67.00° 148Y 50.169 26089 19839  p3ph Sudanese
valeme 1017 11269 8799 57657 106" 42.3%" 2729 20200 3¢  Sudanese
'\S"aeg;l‘(";‘] 17.76"  11.3%°  8.88°  63.36° 1.3 4633 25249 19079  pp3n  Sudanese
Mozambique  18.1%  10.84" 8.799%  61.65% 1.36" 44.06* 25.649  2056" 228" -
Mpack 18.0' 1053 8.57% 62.30°9 1.409 44.506* 26.39" 20379 2.760%  Guinean
Ndande 18.09  11.06" 8.47" 56.06" 1.18#% 40.83" 25.969  20.4fF" 2.35"  Sahelian
Ndary 19.060° 11.1%" 8.89°¢ 7268 168  57.16 26.049 2054"  269°  Sudanese
Nguekokh 17.88" 10.6# 8.64" 56.00" 1.23" 39.83" 25.13"  20.08¢ 2.16"  Sudanese
Notto 3 18.78" 11.04" 8,719 70.6%5 158 55.16° 25449  20.69°¢ 2.76°  Sahelian
Ouassadou 18.63 11.10" 8.92°¢ 69.30 1.43" 5450 26.7FY  21.64 2.77¢  Guinean
Porokhane 18.4¥ 11.28°  9.0FY  62.06° 1.20Y 44.66 25.02"  18.86"  2.06"  Sudanese
Sangalkham 18.32 11.09¢ 8.53 54687 1.13% 36.3%" 25.66¢  20.13¢ 226" Sahelian
sareDiatla 1307 1132°  86F"  4.6d 087" 5 gg0 26.69° 2082° 204"  Guinean
Soutra 18.8%" 11.27¢ 8.85" 7265 1.6% 56.50* 26.48"  21.27¢ 2.9F Sudanese
Tanzanie 18.69 11.3f 8.749  68.76° 1.53° 54.16° 25979  20.66¢  2.6F° -
Tapha Kane 17.69  10.84" 8.47" 53.007 135" 36.50" 22.81 19.66°¢ 1.87"  Sudanese
gzl;ﬁguk 18.57" 11.03" 8967  68.6%° 1.47°% 54.00° 26629 206¢° e3¢  Sahelian
Velingara 18.360  11.06™" 8.7¢"" 66.30¢ 1.367 51.33" 26.59¢  20.98¢ 2.8 Guinean
Mean 18.25 11.04 8.66 60.25 1.26 44.68 25.68 20.19 2.34
Coefiicient of g 1.17 1.43 578 760 565 7.69 8.98 23.92
variation (%)
Minimum 16.89 10.32 7.84 31.30 0.74 23.00 21.48  .147 1.30
Maximum 19.16 11.41 9.22 72.65 1.65 57.16 2729 621 2.91
MSE 0.047 0.017 0.015 0.486  0.009  6.364 3.898 .28 0.313

Means with the same

weight/shell weight

letter(s) are not significamdifferent (p < 0.05) according to Tukey's test;SK/kernel



147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

In general, whatever the trait taken into consigenafor both seeds and fruits, the weakest
values have been obtained with accession Kagnddowever, the highest values have been
noticed between the seven accessions that folloadid Boye (seed length), Ngoule (seed
width), Fois (seed thickness), Ndary (K/S, oil et 100-seed-weight), Maleme Niani (fruit
length), Fimela (fruit diameter) and Soutra (108eseveight and fruit weight). Remarkably, the
two accessions Ndary and Soutra have been notcatidir highest values of 100-seed-weight,

K/S, fruit weight and oil content.

3.2 Estimates of genetic variablesfor seed, fruit and oil traitsin Jatropha curcas

Results of the values of genetic parameters fdemiht agro-morphological traits of the seeds
and fruits are shown in table 2. These data redetiat the coefficients of variation were
relatively low. The traits with highest values dbetficient of genotypic variation were the
following in decreasing order: fruit weight (24.4D%il content (19.84%), K/S ratio (17.74%)
and 100-seed weight (14.96%). For the coefficidrqhenotypic variation, the tendencies were
the same. Just to notice that the values of gewnetiances and that of phenotypic variances
were too closed.

The broad sense heritability was high for all of #$tudied characters except the fruit diameter
for which the average value was 43.21%. Howeveg, \thlues were highest for K/S ratio
(100%), oil content (92.51%), seed-length (90.40%@ed-thickness (89.65%) and 100-seed

weight (87.14%).
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Table 2. Estimates of genetic variables for seedt, &nd oil traits inJatropha curcas

Heritability

Variance Coefficient of variation broad sense Genetic
0, 0,
Traits (%) (%) advance (%)
Genotypic  Phenotypic Genotypic  Phenotypic

Length (mm) 0.37 0.41 3.36 3.53 90.40 6.58
Width (mm) 0.06 0.07 2.21 2.39 85.71 4.23
Thickness (mm) 0.08 0.09 3.39 3.59 89.65 6.62
(190)0'599‘1 weight 3.25 3.73 14.96 16.03 87.14 28.77
Fruit weight (g) 0.32 0.63 24.40 34.08 51.25 35.87
Fruit diameter 2.48 5.75 7.80 11.87 43.21 4.50
(mm)
Fruit length
(mm) 4.46 8.34 8.22 11.24 53.52 12.39
Oil content (%) 78.63 84.99 19.84 20.63 92.51 39.32
KIS 0.05 0.05 17.74 17.74 100.00 36.44

K/S = kernel weight/ shell weight

3.3. Analysis of correlation coefficients among 9 morphological traits

The oil content was more significantly correlatehwi00-seed-weight (r = 0.98) followed by
K/S ratio (r = 0.87), then fruit weight (r = 0.880)d seed thickness (r = 0.80) (Table 3). The 100-
seed weight was highly correlated with oil contdftS ratio (r = 0.89) and fruit weight (r =
0.87). The K/S ratio was significantly correlatedhaall other traits except the seed width. The
seed length was more significantly correlated wthle fruit diameter (r = 0.81) and seed

thickness (r = 0.80). The seed width was less taie@ with other traits with non-significant

10



175  values for its relationship with K/S ratio, fruitamheter and fruit weight. In fact, the seed
176  thickness was significantly more correlated withaaintent (r = 0.80). The best correlation for
177 fruit length was with its diameter (r = 0.83). Howee, we stated that there was no significant
178  correlation between seed length and fruit diamefénally, like the fruit length, the best

179  correlation for the fruit weight was with its diatee(r = 0.84).

180 Table 3. Pearson correlation coefficients amonggpimological traits oflatropha curcas

100-
seed Oil Fruit Fruit Fruit
Variables Length Width Thickness weight K/S content length diameter weight
Length
Width 0.338*
Thickness 0.803*0.462*
100-seed weight 0.7480.375*  0.834*
K/S 0.508* 0.155 0.571* 0.886*
Oil content 0.739%0.340*  0.800* 0.979* 0.869*
Fruit length 0.777+0.385*  0.656* 0.660* 0.360* 0.614*
Fruit diameter 0.807* 0.250 0.630* 0.731* 0.578* 0.702* 0.834*
Fruit weight 0.712* 0.296 0.614* 0.867* 0.755* 0.846* 0.798* 0.844*

181 *Pearsorcorrelation coefficient significant at the 0.05é&W/S = kernel weight/ shell weight

182 3.4 Regression equationsfor estimating oil content

183  Regression analyses of seed oil content on theperakent variables are presented in table 4. It

184  was noted that the p values for all the model dciefits were significant. Using®Ralues as an

185 indicator of model fit, 100-seed weight and K/Saatere the best predictor of seed oil content.

11



186  Table 4. Equations for oil content estimatiorJatropha curcas.

N° Equations R2 P

1 OC (%) = 0.95 x (P100) — 12.69 0.96 < 0.0001
2 OC (%) = 34.67 x (K/S) + 0.97 0.75 < 0.0001
3 OC (%) = 19.94 x (FW) — 2.44 0.58 < 0.0001

187 OC: oil content (%), P100: 100-seed weight (g), kit weight (g), K/S: kernel weight / shell weigtatio

188 3.4 Cluster analysis
189  The dendrogram revealed 7 clusters (Fig. 1). Glustéhad the biggest accessions number (8).
190 Clusters I, Il and Ill had each one, 6 accessiohsreas clusters V and VI are constituted with 4

191  accessions each. Cluster VIl consisted of onlyamoession.

K =

0.00 -

33.33 1
>
‘E ] n
L]
£ B
)]

66.67

10000‘-||||\|||||||||||-r||\||||||||||||||=|
192 Y PPPR RPD PPNV O ©ADH DR P P AP VO PN AD VPP

Accessions

193  Fig. 1. The dendrogram of 9 morphological traitsivie from 35Jatropha curcas accessions

194  constructed using hierarchical analysis method.

12
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(1: Karang, 2: Darou mousty, 3: Dianamalary, 4:Bime Mandina, 5: Diouroup, 6: Fimela, 7: Fois:1G&ndiaye,
9: Ngoule, 10: Gourel Bowe, 11: Kagnobon, 12: Kagimne, 13: Keur Samba Gueye, 14: Koumbal, 15: léngu
16: Lompoul, 17: Madiop Boye, 18: Maleme Hoddar, W&leme Niani, 20: Medina Sabakh, 21: Mozambidii,
Mpack, 23: Ndande, 24: Ndary, 25: Nguekokh, 26:tbl&, 27: Ouassadou, 28: Porokhane, 29: SangalkB@m,

Sare Diatta Folere, 31: Soutra, 32: Tanzanie, 3ph@ Kane, 34: Touba Peykouk, 35: Velingara).

According to Table 5, cluster IV presented the bBgjimean values for all traits while, the lowest
values noticed with cluster VII. It is very impontato notice that accessions have not been
grouped according to their geographical origin. fievetroduced accessions from Southern
Africa were in two different clusters: | (accessiihfrom Mozambic) and IV (accession 32 from

Tanzania).

Table 5. Cluster mean value for fruit, seed andraits inJatropha curcas accessions

100

No of Seed Seed Seed seed Qil Fruit Fruit Fruit

Cluster accession Accessions length width  thickness - KIS content length diameter weight
weight o
S (mm)  (mm)  (mm) © (%) (mm)  (mm) (9)
6 L 3‘222’821‘ 18.20 11.01 8.80 62.70 1.31 4547  25.70 20.05 2.37
1] 6 4 1223; 1255; 19, 18.12  10.90 8.56 56.77 1.17 4183 25.65 20.07 2.20
[} 5 56 ;58 18, 18.58 11.07 8.85 66.32 1.32 51.30 26.45 20.61 2.52
13, 17, 24,
\Y 8 26,27,31, 18.83 11.17 8.90 70.20 1.52 55.10 26.37 20.94 2.69
32,34

\% 4 2,16,29,33 1766 11.13 8.39 10.60 1.19 36.224.53 19.57 2.09
Vi 4 9,10,14,30 17.81 11.07 8.35 9.45 0.91 30.825.35 19.62 2.00
VII 1 11 1693 1032 784 3130 074 2300 2148 17.14 1.30

KIS = kernel weight / shell weight

13
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4. DISUCSSION

The study of morphological characters of seeds fratural populations or low anthropic of a
species is an important step for the study of geweriability [5]. This work revealed that there
are significant differences between the 35 stua@ieckssions for the seed traits (length, width,
thickness, 100-seed weight, K/S ratio, oil conteat)d fruit traits (length, diameter, weight).
Previous studies have also reported a high vaitialof morphological traits [3, 7] and seed oil
content [3] ofd. curcas in Senegal. Similar results were obtained fronepttcessions collected
in Africa including Nigeria [16] and Mozambique [[1Dut also in Asia [4, 5, 6, 8]. They can be
attributed to the fact thadt curcas grows in a wide range of rainfall, temperaturesl soil [5].

This study showed that the values of genetic vagarand that of phenotypic variances were too
closed for seeds traits and seed oil content. Thbservations suggest that the influence of the
environment on these characters is low. Thereftirey might have a particular interest in
breeding programs.

It was also noted that coefficients of variatiodues are low except that of 100-seed weight,
K/S, oil content and fruit weight. This result cdube explained by the fact that in Senegal,
vegetative propagation is the main way of multgtion of J. curcas [18]. It should be added
that, many authors [19, 20] have reported.igurcas, a mixed mating system, high correlated
mating and apomixis.

Our results showed that except for fruit diame#dlr studied characters have high broad sense
heritability values (> 45%); therefore we can cdesithat these characters are highly heritable.
Similar results were obtained on accessions fraimlby Kaushik et al. [5p64 %) and by Rao

et al. [6] (>61.71). Shabanimofrad et al. [4] alsgported comparable values on 48 accessions

14
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from Malaysia (>67.6 %). These results suggestttitmenvironment has low influence on seeds
and fruits traits. This hypothesis is reinforced thg fact that the genotypic and phenotypic
variation coefficients are very close.

High genetic gain values were also obtained instudy for 100-seed-weight, oil content, K/S
ratio and fruit weight. Previous studies reporteghsly lower values, which vary between 4.22
and 18.19% [4, 5, 6, 7]. This difference could belauted to the fact that we worked on clones
as these authors used plants from seeds. Stromjiggain values indicate that there is a real
potential for improving Senegalese accessions lecsen. Parameters such as oil content, 100-
seed weight, K/S ratio and fruit weight appear ¢atlre most interesting for breeding programs.
These four characters have the highest values ritbiity in broad sense (51.25 to 100%),
genotypic coefficient of variation (14.96 to 24.48&b6)d genetic advance (28.77 to 39.32%).

This study found a strong correlation between tifeerént traits of seeds and fruits but
especially between the oil content and 100-seediwein addition, oil content broad sense
heritability value is higher than that of 100-seeeight. Given this, it is thus possible to select
indirectly high oil content (secondary characteccessions by 100-seed-weight (primary
character).

The hierarchical analysis performed to classifyeasmns based on nine (09) studied traits
revealed seven (07) clusters. Cluster IV that dosataight (08) accessions with highest values
for all characters, is the most interesting foreloliag programs; If one refers to Kaushik [21], we
can see that 50% of the accessions of this claste high oil content (> 55%); these accessions
are 26 (55.16%), 13 (55.33%), 31 (56.15%) and 241@»%). The hierarchical analysis also
showed that the maximum distance between groupsobserved between clusters I, 1I, 11l and

IV on one side and V, VI and VII on the other. Amting to Kaushik et al. [5], this shows a
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great diversity among the trees of these two graupsse crossing would provide new hybrids.
Consequently, trees belonging to these two grofigdusters should be chosen as parents in
curcas breeding programs in Senegal.

Finally, this study showed that the geographic kg of accessions does not necessarily reflect
their genetic diversity. Indeed, the groups showrthe hierarchical classification are each of
them made up with accessions from three main eogrgehical areas of the country. Our
observations are consistent with the results ofynséimdies conducted in Senegal [3, 7] and Asia

[4, 5].

5. CONCLUSION

This study has shown that there is a high geneiicpnenotypic variability of seeds and fruits
traits as well as oil content i curcas in Senegal, indicating the possibility of selentiof
genetically superior plants. As a result, oil comtd/S ratio, 100-seed weight and fruit weight
are the most interesting characters for breedingrams.

Based on the hierarchical analysis, thecurcas variability evaluated is enough to perform a
local breeding program and support domestic praolictf biofuel. In addition, in this study, we
used 100-seed-weight to develop a simple linearessgpn, which allows a simple, rapid and

inexpensive estimation of the oil production poi@ndf J. curcas plantations.
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