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INTRODUCTION

Abstract
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Yam (Dioscorea cayenensis - Dioscorea rotundata) is an important
subsistence crop for food security in tropical countries. In many countries
where it has been cultivated the plant is usally propagate through vegetative
multiplication. However surveyed in the farmers field showed yam flowering
and production of the fruits with seed which can be used as seed for yam
production in order to reduce to the tuber used at the planting moment. This
study aims to evaluate the rate of seven seed yams germination on two
substratums (blotting paper and ground). For each cultivar and on each
substratum, three repetitions were applied in randomized complete block.
Observed parameters were the first germination period of the seed after
sowing, and the final germination rate by cultivar. These parameters were
subjected to analysis of variance. Statistical analysis showed that there is no
difference in the time of the first seed germination afier sowing (p = 0.273)
on the two substratums. For the germination rate, the difference observed
between the two substratums is not more significant (p = 0.148) with 47.05%
in the ground and 42.09% in the paper. However, cultivar Dodo presented
the highest germination rate at both in ground 68% and using paper 57.32%.
These results suggest that yam seeds germinate and take on average of 25
days to germinate, with an included germination rate from 26% to 68%.
These results also showed also that yam seed can be used as sources of yam

multiplication by yams” farmers’.
Copy Right, IJAR, 2015,. All rights reserved

Yam is a major tropical tuber crop grown in many countries around the world, particularly in West Africa wich
provide about 95% of world production (FAOSTAT 2013). It belongs to the Dioscorea genus which contains over
than 600 species grouped into 59 sections and Enantiophyllum is considered as the most important which contains
almost all the cultivated species grow for food and income generating (Coursey 1967). This area land dedicaded for
yam production and its production have been increase since the last four decades. Yam is the second most cultivated
root and tuber plant behind cassava and its annual production is estimated at 48.3 million tonnes (FAOSTAT, 2013).
According Dumont et al., (2010}, Loko et al., (2013), Dioscorea cayenensis- D. rotundata considered as “complex
species” provides nearly 90% of the total production of african’s yams. In this region, yam is one of the most and
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important crops for food and for billion of the population (Mignouna et al., 2002; Adejumo et al., 2013)'. It is a also
used as staple food and an important source of income generating for over than 75% of the rural population (Loko et
al., 2013).

Yam is v)egctative:ly propagated used tubers, while wild species is annually reproduce sexually through seed. Many
studies in North Benin (Dumont, 1977), in northern Cote d’lvoire (Stessens, 2002) and (Yolou et al., 2015b) in
Benin Centre showed that each farmer cultivates 800 and 4500 plants, producing respectively 4,800 and 27.000
seeds. Some of these plants from seeds are integrated in cultivated yam population by farmers without realizing it
(Dumont et al., 2010). In Benin, more than 70% of yam cultivars held by farmers flower (Dansi et al., 1999; Tostain
et al., 2005, Yolou et al., 2015b). The seeds of wild and cultivated yams are not exploited by farmers neither for
domestication or for cultivation (Dumont et al., 2003). Now through sexuality, domestication and cultivation of yam
will have other beneficial effects. First. there will be a removal of deleterious mutations and viruses. Then, there
may be an adjustment of the homeostatic balance value in the event of environmental changes. Very little scientific
study (Trouslot et al., 1993; Zoundjihékpon 1993) have been focused of yam seed germination. Now, the cultivated
and wild yams produce viable seeds can germinate and produce tuber. The general objective of this work was to
study the yams seeds germination. Specifically. it is to describe the fruits and seeds of yams, to determine the seed
germination period, to assess the rate of germination of these seeds of several cultivars grown by farmers’ and to
identify the most favourable substratum to seed germination.

Material and methods

Origin and description of the fruits and seeds of yams.

The Different yam fruits used in this suty were harvested at the maturity at the end of December 2013 in yam
farmers’ fields of the four areas (Dassa - Zoumé , Glazoué , Savalou and Savé ) in Central Benin. They are dried in
the sunlight for 21 days and then, the fruits were carefully and manually removed. 50 fruits and 50 seeds were
described using data relative to yam seed and fruit descriptions. The concerned cultivars are Mafobo. Kratchi,
Mondji, Dodo, Kpakala, Gnanranbou and Gnidou. For the description of the fruits and seeds, seven parameters were
taken into account. For fiuits, we considered the shape. pubescence. plums, and the presence of black spot. To the
seeds, the shapes. the structure of the wing. the color of the wing and of the embryo were selected. Seeds are
conserved at room temperature in the laboratory.

Experimental and study Midium.

The test was conducted in the nursery at the experimental site of the Department of Genetics and Biotechnology at
the University of Abomey - Calavi, and in the Ecological Genetics Laboratory of that Department. The experimental
site is located in the Guinean area, 15 km at north from Cotonou (6 ° 24'E 30'Nord and 2). It has a sub-equatorial
climate with rainfall kind bimodal with two rainy seasons (April to July and October to November) interspersed with
two dry seasons (August-September and December-March). Annual rainfall ranges from 1100 to 1300 mm, with the
annual temperature around 25 ° C in average and amplitude of 4 ° C. Maxima of temperatures are often recorded in
March, while the minima are generally registered in August. As for the relative humidity, it reaches 96-97% at the
end of the rainy season (June-July and November) and 34-36% by the end of the dry season (January-February), an
annual average of 74.2%. From December to February, the harmattan, a dry continental air occurs during a few days
(Adam and Boko, 1993).

The seeds of the seven cultivars mentioned above were sown in the 50 cm (length), 25 cm (width) and 15 em (depth)
seed tray, and in boxes of 25 cm (length), 10 cm (width) and 10 cm (depth). Seed trays contain soil as substratum
and boxes blotting paper. This paper has the same properties as wattman paper 3. Seedlings were held March 7,
2014, with 50 seeds per seed tray or by box and three repetitions for each cultivar on each substratum. Seed tray and
boxes are stored in 3 blocks following a completely randomized respectively in the greenhouse and in the
laboratory.

Collection and Data Processing -

Base on the color of the embryo and of the membrane, the yams seeds were classified into group. Afier sowing,
records of the germination were taken every day. Observations were concerned on the date of first germination in
each batch of 50 seeds and the number of germinated seeds for each treatment. The seedlings were watered with tap
water when necessary, in the morning between 7 and 8 o’clock and afternoon between 4 and 5 o’clock GMT as
recommended by Aho and Kossou (1997). Germinated seed is counted when the growth of the gemmule emerges
above the ground or paper.

Germination rate by cultivar and substratum was calculated as the ratio of the number of germinated seeds and the
total number of sown seeds. The number of the first seed yam germination is noted from the date of sowing to the
day when the first seed is germinated. To ensure the normality and the homogeneity of variances required for the
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application of analysis of variance, data related to the number of days of the first germination and germination rate
have undergone logarithmic transformation of base 10. They were then subjected to analysis of variance. In addition,
Fisher's test was applied for prioritizing medium in case of significant differences. Statistica 7.1 software was used
for this purpose.

Results

Characteristics of fruits and seeds of yams

The fruits of the yam cultivars collected from the central Bein were capsules with three lobes (FigurelA). These
capsules were greenish fresh, but they take a brown color when dried (Figure 1B). In each lobe, there are two seeds,
making a total of six seeds per fruit well formed. Each seed is composed of a central embryo surrounded by a
membranous wing (Figure 1C).

Base on the color of the embryo and seed membrane, cultivars were divided into two groups (Figure 2): Cultivars
group of Mafobo. Kratchi, Mondji and dodo with dark brown membrane and embryo (Figure 2). In this group of
cultivars, there is not a clear difference between the embryo and the membrane. The secong group composed of
Kpakala, Gnanranbou and Gnidou cultivars is characterized by membrane with brown yellowish or brown clear
(Figure 2) and the embryo is brown. In this group, embryo and membrane are clearly separated.

Duration of seed germination

Seed germination were observed start to 25 days after sowing on the blotting paper on average. Kratchi and Mafobo
cultivars germinated 23 days after sowing (Table 1). Gnidou and Mondji cultivars germinated 25 days after sowing.
Considering ground substratum, the seeds germinate 26 days after sowing on the average. Cultivars Dodo and
Mondji were the first cultivars which germinated at 24 days after sowing. Cultivars Kratchi, Mafobo, Gnidou.
Kpakala and Gnanranbou germinated respectively 25, 26. 26, 28 and 29 days after sowing seeds (Table 1). Analysis
of variance showed that they is significant difference at the 5% level between the germination periods of different
cultivars on the same substratum (Table 2). However to one substratum to another substratum the data analisis
showed that there is no significant difference (Table 2). Figure 3 showed the germinated seed of yam on both
substratums. On the blotting paper. the stem is longer than the germinated plant in the ground. Furthermore, the first
leaf coming from germinate seed on ground is more wide than leaf obtained with seed germintated on paper
substratum.

Seed germination rate

Germination rate on paper varies between 26% and 57.32% with an average of 42% (Table 1). On this substratum,
cultivars Dodo, Mondji and Kraichi showed the highest germination rate which is 57.32% for each. The cultivar
Kpakala presented the lowest germination rate 26%. On the ground substratum, the rate varies between 32% and
68% respectively for cultivars Gnanranbou and Dodo (Table 1).

The analysis of variance (Table 2) shows that the type of substratum used has no significant effect on seed
germination period or on the germination rate for the same cultivar. But the differences observed for germination
between different cultivars on the same substratum are statistically significant. This shows that the germination
period and seed germination rate are not influenced by the nature of the substratum, but are influenced by the nature
of the genotype.

Influence of the day number on the evolution of yam seed germination

Figures 4 and 5 show the seed germination kinetics for each cultivar, respectively on the blotting paper and ground.
These curves represent the number of germinated seeds for a cumulative period of 12 weeks. We can conclude that
on both types of substratums (paper blotting and ground), seed germination starts three weeks afler the seed
planting. The nature of the substratum does not have a remarkable effect on the start of seed germination and

germination speed. The results obtained on the different substratums, showed that germination rates are best on the
ground substratum than the blotting paper.

Table 1: Time and germination rates observed on both substratums for the seven cultivars

Cultivars Germination period in day Germination rate (% )
Paper Ground Paper Ground
Mafobo 23a 26bc 39.32d 50°
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Kratchi 23a
Dodo 24ab
Mondji 25bc
Gnidou 25bc
Kpakala 28d
Gnanranbou 29°
Average 25%2

24a

26bc

28d

29¢

261
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57.32¢

56.,66¢

57.32€

30c

26a

28b

42,09 + 14,65

277 284

56,661

68g

48ad

40,66¢

34b

32a

47,05 £ 12,77

WH——-‘-——“—

NB: The number with the same letter in the same column are not significantly different at the 5% threshold.

Table 2: ANOVA Results

#
e e e s e ——— e ——

Sources of variation

Probability

df Germination period Germination rate
Substratum 1 0,273577ns 0,148602ns
Cultivars 6 0,001761%** 0,021763*
Substratum + cultivars 6 0,859455ns 0.4409130ns
Erreurs 28 - -
Total 41 & .

NB : df : degree of freedom ; ns: non-significant difference at the 5% threshold; *: Significant difference at the 5%
threshold; ** : Significant difference at the 1 % ; *** Very highly significant difference at 0.1 % level.
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Membrane

ki Dried fruit

Figure 1 : Fruit and seed of yams species-complex D. cayenensis - D.rotundata

Figure 2: Diversity of yam seeds of the complex D. cayenensis - D.rotundata

B : Germinated seeds on ground substratum

A : Germinated seeds on blotting
paper substratum
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Figure 3: Seedlings from yam seeds sown on blotting paper (A) and ground (B)
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Figure 4 : Cumulative Number of number of germinated seeds per week on blotting paper
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Figuré 5: Number of cumulative number of sprouts per week on earth substratbm
Discussion

The effect of the substratum and the type of cultivar of species-complex Dioscorea cayenensis - D. rotundata on the
germination period for the first seed, the germination rate were evaluated in this study. The results showed that the
seeds of yams take on average 25 and 26 days respectively on paper and ground to germinate: Similar results have
been noted previously by Trouslot (1983). However, Zoundjihékpon (1993) in the same work in Cote d’Tvoire noted
that the seeds of this cultivars yam germinate 15 days after sowing. This difference observed in the yam seed
germination period could be explained by their different origin (Dangasuk et al, 1997 ; Hessou et al, 2009). Our
results indicated that the germination rate varies from 26% to 57.32% on paper and 32% to 68% on the ground
substratum. These resulls are in concordance with those observed by Trouslot (1983). This author showed that the
germination rate in species-complex varied from 0% to 85%.

The periods of germination and germination rates observed for each substratum and in each cultivar would be
influenced by the infegument of seeds that are relatively hard and waterproof. Also, these integuments can also
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induce a slight and differential seed dormancy. which is opposed to a bundled and homogeneous germination. Thus,
we ohserved a staggering of seed germination which spans five weeks. This staggering in time of seed germination,
in situ, can be explained by the deferred staggered ripening of seeds from fertilization of female flowers in time. It is
also an adaptation strategy of yam to the use of the sexual reproduction.

As regards the effect of the substratum on the germination of seeds, the relatively strong average rate of germination
is noted for the ground substratum for all cultivars. This is explained by the fact that in natural conditions,
scarification factors for seeds are grains of sand and insects. They act on the sced integument and promote water
penetration into the seeds and thus their germination. Furthermore. both on blotting paper and on soil substratum,
the high values of standard deviations mean that average rates of each cultivar vary widely. This variability between
cultivars germination rate may be related to the influence of edaphic and environmental parameters (temperature and
humidity) on germination, which was not taken into account in this study. However. no significant difference
observed in the interaction between the factors "substratum” and "cultivar", regarding the time of the first seed
germination after sowing shows that this behavior of seeds don’t depend on the substratum used for sowing. Then
we can conclude that the seeds need only water and oxygen for germination and that the best substratum is the
ground (soil).

The difference in behavior noted in the present study between seven cultivars, concerning the time and the seed
germination could be related (o a genetic differentiation between the different cultivars. Thus, we observed that the
cultivars with brown seeds and without distinction between the embryo and the winged membrane have a shorter
germination period while exhibiting superior or equal to 50% germination rate. As suggestions, genetic variations
are linked to parental genotypes that produced seeds and influenced the time and seed germination.

Conclusion

This study shows that the seeds of yam cultivars can germinate with a high germination rate 26-68%. The time taken
by these seeds to germinate is four weeks after sowing. The maximum germination rate is obtained after seven
weeks after sowing. The nature of the substratum used has no influence on the germination period. The ground
substratum can be considered as the best for yam seed germination. However little of yam farmers in Central Benin
have adopted this practical in term of yam production. In term of participatory breeding breeding program and

reduction of the quantity of tuber used by yam farmers of yam multiplication as seed they should be informed about
this methodology.
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