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1. INTRODUCTION

Yam (Dioscorea spp.) is an important vegetable crop in tropical countries of Africa,
the Caribbean, South America, and South East Asia. The tubers which contain 2-3 times more
protein than sweet potato, cassava and plantain, constitute a major staple food for about 200
million people in West Africa. This area contributes 96% to the world production of yam [9].

Genetic improvement is needed to solve numerous problems that reduce yam
production. Many yam varieties do not flower or have irregular flowering or have only female
or male flowers, are heterozygous and polyploid. Consequently, for many years from the
hybridization programs which were initiated in Nigeria [10,11] and Gouadeloupe [6] only
promising families were selected, and no improved varieties were released. Therefore,
mutation breeding can be used in good varieties to obtain some desirable characters in short
duration of 1-3 years, without altering the genetic background. Mutation work in yam so far
is very limited. Abraham [1,2] obtained high yielding mutants by treating yam tubers with
gamma-rays. Koo and Cuevas-Ruiz [12] treated aerial tubers with 20 Gy gamma-rays at 10
Gy/mn, and observed solid shoot mutants. With 150 Gy X-rays, Pal and Sharma [16] Murthy
and Ramarao [14] increased diosgenin content in tubers. Recent studies at IAEA Laboratories
and Nigeria showed that yam microtubers, buds and in vitro plantlets respond to gamma
radiations and to ethyl methanesulfonate [7,8,13].

The goals of this mutation breeding program is to obtain from selected yam varieties,
plants that are tolerant to viruses or to mealy bugs, are erect or semi-erect in habit (bushy
architecture), are able to grow without staking and have a short growing season.

2. MATERIALS AND METHODS

In this study (Fig.l), the selected varieties will be propagated by in vitro single nodes
culture. Mutation treatment will be done on in vitro plantlets. The treated plantlets will be
multiplied 2-3 times from in vitro single node culture before planting in field. Selection will
start after 2 years in the field. One goal of in vitro clonal propagation of yam from meristems
and single node stem cuttings is to multiply rapidly the needed variety. This technique is now
well established in many yam species [3,4,15,16,17].

Young stems, apical sections of stem or branches were collected from plants grown
in a field or nursery. The vines were cut in the midpoint of the internode and the leaves were
moved by cutting the petioles from the node. The segments were pre-treated with detergent
solution for 5 mm, and washed with tap water. For surface sterilization, the segments were
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first dipped in 70% ethanol for 30 sec and rinsed 3 times with sterile distilled water. Small
end of the intemode and petiole were cut before immersion in 5% Ca (OCL)2 solution with
a few drop of detergent for 25 min. After rinsing 3 times with sterile distilled water, each end
of the petiole and nodal segments was trimmed again to obtain about 1-2 cm explant, and
kept in sterile distilled water. The explants were inoculated one per culture tube or 2-3 per
flask.
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Fig. 1. Yam mutation breeding by clonal in vitro propagation from single nodes culture

The basal medium (Table 1) used was Murashige and Skoog's salts The medium M,
with increased levels of thiamin 5 mg/1, pyridoxin 1 mg/1, nicotinic acid 1 mg/1, was not
supplemented with growth regulators. The medium M^ with a lower level of thiamin 0.4 mg/1
was supplemented with IAA 0.17 mg/1 and NAA 0.19 mg/1. The medium M2 differed from
M3 in growth regalators all media were supplemented with 30 g/1 sucrose, solidified with 8
g/1 agar, and adjusted to pH S.7. The media were dispensed in test tubes (20 cm3) or flasks
(40 cm3), and sterilized by autoclaving at 121°C at 1.05 kg/cm2 for 15 min. The un-used
media were stored in a refrigerator. After inoculation, the cultures were incubated at room
temprature (27 °C under daylight or laminar flow light).

3. RESULTS AND DISCUSSION

The first culture experiments were done on three media, M^ M2 and M3 (Table I).
After several weeks, no response was noted on the three media. A few days after inoculation,
many cultures we infected mainly by fungi. The infection rate was about 80%. Several colours
of mycelium were noted showing that there we several types of fungi. A few cultures were
also infected by viruses. Some explants dried up, others stayed green.
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TABLE I. COMPOSITION OF THE MEDIA USED FOR THE IN VITRO
CULTURE

Ingredients MO (mg/1) M1 M2 M3
Major salts ~~"~~
KNO3 1900.000 + + +
NH4NO3^^ 1650.000 + + +
CaCL2.2H2O 440.000 + + +
MgS04.7H20 370.000 + • +
KH2PO4 170 000 + + +
FeSO4.7H20 27 800 + + +
Na2EDTA.2H2O 37!300 + + +

Minor salts

H§i8|H2° 2im : :
ZnSO4.4H2o 8.600 + + +

isiBs^p0 § i l l : : :
CoCL2.6H20 0.025 + + +
Vi tawins, Amono acids
Glycin 2.000 2-000 2.000 2 000
Thiamin.Hcl 0.400 5.000 1.000 1 000
Pyridpxjn .HcJ 0.500 1.000 0.500 0.500
N i c o t i n i c Acid 0.500 1.000 0.500 0.500
Myo-Inps i to l 100.000 100.000 100.000 100.000
Ascorbic Acid 20.000 20.000 20.000 20.000

Growth regulators
IAA
NAA . „ . . . . .
Z e a t i n 0 Q 0.5J
^ *•'!$ 0° IM°O U°Q°0
v -.- ». 0 0.500 0.500
K i n e t i n 0 0 0.500 0.500

The culture contamination by fungi may have resulted from surface sterilisation of the
explants or from the culture media.The drying or the non-sprouting of the explants in
uncontaminated cultures may have resulted from the damage by the chemicals used for
surface sterilization. At the beginning, the explants were disinfected with 100% ethanol and
9% CA(OCL) which could be toxic to the tissues. To avoid the toxicity during surface
sterilization, 70% ethanol and 5% Ca(COL)2 were used in the subsequent experiments. The
media with growth regulators and low level of thiamin (0.4-lmg/l) were not suitable.

Based on the previous observations, the surface sterilisation of the explants was
improved by cutting the end of the intemode and petiole after dipping in alcohol and
Ca(COL)2. The basal medium (M,) of Murashige and Skoog with increased level of thiamin
(5mg/l), pyridoxin (1 mg/1) and nicotinic acid (1 mg/1) and without growth regulators were
used subsequently.

Based on the new sterilization protocol and the use of medium M,, and about 3 months
culture, the following results were obtained (Table II). The improved surface sterilisation was
more effective in controlling contamination. Only 7% of cultures were infected by Penicillium
spp. The contamination was more in the explants obtained from old stem section. About
39.2% of the nodes sprouted, but the rate of non-sprouted explants was still too high, 60.7%.
Generally, the explants from very young stem sections or apical nodes did not sprout.
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TABLE II. EFFECT OF IMPROVED STERILIZATION AND CULTURE ON M,
MEDIUM ON EXPLANTS OF D. rotundata CV. 'KPONA' THREE
MONTHS AFTER CULTURE.

Observation Percent

Fungus infection 7.0
Sprouted explants 39.2
Sprouted explants with leaves 35.0
Non-sprouted explants 60.7
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