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EXECUTIVE SUMMARY

In all 356 accessions of mainly cultivated species and varieties
of the genus Dioscorea were examined in this atudy. Of these
342 eccessions were collected from Colombo, Galle, Gampaha,

Jaffna,.Knlutara, Kandy, Kurunegala, Matale and Puttalam

districts of Sri Lanka, 13 accessions of Dioescorea alata were

obtained from Puerto Rico and 1 accession of Dioscorea rotundata
was received from Nigeria. ©Sri Lanka accessions had in all 31

different local names in Sinhala and Tamil.

These accessions which consisted of underground tubers of mainly
edible Dicoscorea were grown at the University Experimental Farm

at Dodangeclla under comparable climetic and soil conditions.

The collection and cultivation of Dioscorea species and cultivars
were commenced in 1982. The comparative study of morphological

and other features were begun in January 1984. The accessions

were studied for their tuber form, size, colour of flesh and

skin. They were grouped into related aspecies and forms and

replanted in the field in April 1984 and harvested after about
9 months.

Herbarium specimens, illustrations and photographs were made of
some selected accessions to show range in variation within
species and varieties.

Comparative morphological studies ,f the tuber morphology and

above grounds parts such as stem, leal, flower and aerial bulbils

were carried out. Replicate samples of leaves of comparable age
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were used for making measurements of lenxth and breadth of

lamina, length of petiole, length, breadth and weight of tubers.

6. Sample: obtained from 42 selected accessions were used fcr
studies of foliar anatomical and epidermal features such as
epidernal cell size, guard cell size, stomatal distributicn,
stomatal arrangement and stomatal frequency, height of epidermal

and palisade layers and extent of spongy chlorenchyma tissue.

7. Ecophysiological parameters such as ‘'density thickness', 'degree
of succulence', .nd 'potential tissue hydratinn' were also

determineit using the same 42 accessions.

8. Fresh and dried leaf samples of 15 accessions were extracted
with methanol and the concentrated methanolic extracts were
surveyed by 2 directional paper chromatogranhy. The ultra violet
active compounds and A1C13 positive compounds were located and
the data were analysed to evaluate inter and intra specific
variations of phenolic constituents of leaves of 4 different

specie: arnd some of their varieties.
The salient findings are as follows:

9. Based on the morphological characters, 356 accessions of

Dioscorea w:re found to represent 5 different species. They are

D. alata, D. bulbifera, D. esculenta, D. pentaphylla and D.
rotundata. Of these D. rotundata recently introduced from
Nigeria has not been hitherto cultivated in Sri Lanka. D. pen-
taphylla is & wild species found in Sri Lanka and other tropical
countries. The three commonly cultivated species in Sri Lanka

are D. alata, D. bulbifera and D. esculenta.
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1.

Within species, varieties having similar morphology represent
varietal groups. They have different names from different
localities. In D. alata 12 such "varietal" groups were
recognized. In D. bulbifera 2 varietal groups and in D. escu-

lenta also 2 varietal groups were recongnized.

D. alata is the most commonly cultivated species in Sri Lanka.
There were 279 accessions and this specles has considerable
variations in tuber and leaf morphology. This study recognizes
that there are at least 12 different torms of D. alata cultiva-
ted in Sri Lanka. These are referred to by 32 different names
of which 25 are local Sinhala or Tamil names. Names such ss
King Yam and Jaffna Purple have been used in some Agricultural
Research Stations in Sri Lanka. The young sprouts in all the
different forms of D. alata are purplish in colour (sprouts of
torms and varieties of other 4 species are greenish in colour).
The aerial stems twins to the right in D. alata. The stems are
usually quadrangular and sometimes 5 angled. Wings are present.
At the junction of stem and petiole wings expand to form
auricles. Hairs and spines are not found. Spines were present
in one accession only, (Kondol ala, accession number 159). Leaf
arrangement is opposite. The leaves are simple and variable
ovate in shape, apex acuminate and base of leaves are usually
cordate. There are 7 arcuate primary veins of which 3 reach the
apex of the leaf. Secondary and tertiary veins are reticulate.

One or two large tubers are formed per vine.



iv

Tubers are usually large and appear spherical, lobed digitate
or cylindrical in shape. Colour of flesh varies, ranging from white
(Hingurala), yellow (Kahata ala), orange (Tambala), pale purple
(Raja ala) to deep purple (Leydanta). Surface below the brown corky
protective layer "skin" also shows distinct colour variations in
different cultivars. Flesh and area just below skin on exposure to
air change colour (darkens) except in Hingurala which does not
discolour on exposure to air. Aerial tubers are found in 9 varie-
ties only. They are Angili ala (100%), Hingurals (32%), Kahata ala
(34%), Kahats angala (33%), Kombu valli-2 (100%), Urumparai (100%),
Kiri ala (33%). Kondol ala (100%) and Jaffna Purple (67%). Aerial
tubers are usually small but bear some resemblance to underground
tubers. rlowers when present are dioecious and were observed in 7
varieties, .namely, Angili ala (6”100%), Hingurala (¢”27%) and (9 5%) ,
Ini ala (9 25%), Kahata ala (673%) and (9 9%), Kiri Kondol (g 12%),

Kombu valli-1 (9 100%) and Kombu valli-2 (2 75%) and Rata ala (2 7%).

12. D. bulbifera had 28 accessions. This species has 2 distinct
varietal groups in Sri Lanka. One variety with edible amerial
tubers called Mothaka valli is mainly cultivated in the Jaffna
District. The other variety is found growing wild in the wetter
parts of the low country and mid country. Accessions supplied
as Rasavulli (yellow flesh) and Jaffna collection (with acces-
sion numbers 179, 180, 181, 182) are forms of Mothaka valli.
They were wrong local names by the suppliers. The asrial stems
twine to the left and it is cylindrical. Branching and leaf

development somewhat is late. The base of the petiole expands



to form auricles. Wings, spines and hairs are absent. Leaves
are alternately arranged. Leaf is simple, broadly ovate, apex
acuminate and base cordate, There are 9 arcuate primary veins
of which 3 reach the apex. Secondary and tertiary veins are

reticulate (dicot feature).

Tubers are of medium size, usually 1 or 2 per vine, spherical

or ellipsoidel in shape. Flesh colour is yellow but may have purple

blotches in some varieties. Surface below "skin" is green or yellow

in colour. The tuber colour changes when damaged or exposed to air,

A large number aerial tubers or bulbils are produced on the vine,

aerial tubers are the main edible part. Flowers function as male

flowers Motheka valli (¢"87.5%), Rasa valli (yellow flesh) (2’7100%).

Jaffna collection (accession numbers 179 - 182) (9275%) and Udala

(g787.5%). Udala (accession number 333) is different from the other

Udala forms having warty aerial bulbils and the tuber is densely

covered with adventitious roots.

13.

D. esculenta had 44 accessions and is represented in Sri Lanka
by 4 different forms. They are D. esculenta var. Java ala,

escul :nta var. Siru valli, D. esculenta var. Kukulala, and

o

D. esculenta var. Katu ala. Of these D. esculenta forma Java
ala represents D. esculenta var. fasiculata while the other 3
forms ars varieties belonging to the cultivar D. esculenta var.
Bpinosa. This species is cultivated on a moderate scale in

Sri Lanka. All these varieties usually sprout late and have a
dormancy period. The aerial stems twins to the left and are

cylindrical. Plants are spiny and pubescent. Wings and
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auricles absent. Prominent spines are found at the base of the
petiolé. Leaf arrangement is alternate. Leaf is simple,
broadly ovate, apex acuminate and base cordate. There are 7 to
9 arcuate primary veins of which 3 reach the apex. Reticulate

venation found between the primary veins.

Tubers are smaller, more or less ovoid in shape and many tubers
are produced ner plant. They are borne in clusters at the end of
stolons. Tubers are densely covered with adventitious roots. Flesh
of tuber is yellowish white and the area below skin is pale yellow or
greenish yellow and it changes colour on exposure to air. No aerial
tubers were found in this species. Male flowers were observed only

in D. esculenta var. fasiculate forma Java ala (3477%).

14. D. pentaphylla is a wild species, rarely cultivated in Sri Lanka.
Our living collection at Dodangolla had only one accession.
This yam sprouted late. The aerial stem twines to the left and
is cylindrical. The plunt is spiny and pubescent. Wings and
auricles are absent. Leaves are alternately arranged. Leaf is
compound palmate or trifoliate. Leaflets elliptical, apex
acumin§t~, base obtuse with palmate venation. Tubers are
produced singly and they are small, elongate and branched.
Flesh of tuber is yellowish white and area below skin is pale
yellow and it changes colour on exposure to air. Aerial tubers

are absent and flowers are produced in the wild state.

15. D. rotundata has hitherto not been cultivated inm Sri Lanka and
it is a cultivated variety introduced from Nigsria in 1983.

There was only one accession of this variety. It sprouted early
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when compared with the other 4 species. The aerial stem twinas
to the' right end it is cylindricel. Wings, auricles and hairs
are absent. Spines are found on mature stems and on petioles
only. Leaf arrangement is opposite. Leaf is simple, narrowly
ovate, apex acuminate and base cordate. There are 7 arcuate
primary veins of which 3 reach the apex. Reticulate venation
is found between the primary veins. A single tuber was formed
which was cylindrical in shape. Tuber flesh colour is white
and surface below skin is yellowish white and it darkens on

exposure to air. Aerial tubers and flowers are absent.

Keys for the identification of the species grown in Sri Lanka
and separate supplimentary keys for the identification of the
distinct cultivars or forms of the three (3) species, namely:

D. alata, D. bulbifera and D. esculenta have been prepared using

the morphological characters of tubers, stems, leaves and

flowers.

Besides morphological characters, anatomical characters such as
the appearance of the mid rib region as seen in section and
transverse section of the leaf lamina were found to be useful
in disti :guishing the 3 major cultivated species of Dioscorea.
Forms of D. alata has a characteristics projection downwards in
the mid rib region, whereas in D. esculenta and D. bulbifera

mid rib region is more or less rounded and in D. rotundata it

is flattened with 2 projections to the sides at lower end and in D.

pentaphylla it is flattened with no projections.
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19.

viii

Transverse section of leaf lamina show marked differences in the
upper epidermal cells of the three cultivated species. In D.
alata the upper epidermal cells are large and cuboidal, in D.
bulbifera vhese cells are small anrd rectangular and in D. escu-
lenta they are intermediate in size and rectangular. There are
2 palisade layers of which the lower layer is shorter than

the upper layer.

Leaf epidermal features showed that D. bulbifera is amphistoma-
tous and the other species are hypostomatous. In all the
gpecles stomata are anomocytic in arrangement with polygonal
anticlinal epidermal walls. Stomatal distribution is irregular
and the axes of stomata are randomly orientated. Guard cells

are bean shaped in surface view.

The epidermal features are not very helpful in distinguishing

the different varieties and forms of a species. All 3 species of

Dioscores exhibit some xeromorphic features as regards the leaf

anatormy; viz. 2 layered palisade, hypostomatous distribution of guard

cells.

20.

21,

Three leaf indexes were used as ecophysiological parameters.
"Degree cf succulence" and "potential tissue hydration" showed
significent differences between the 3 cultivated species of
Dioscorea.

Ecophysiclogical and anatomical features suggest that D. escu-~
lenta can withstand moderate water stress when compared with D.

alata and D. bulbifera.
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22. In the 15 accessions exainined for phenolic constituents,
compound number 1 was found in all the semples, and it may be
regarded as a generic marker. There are no compounds which
could be used for species characterization. Pattern of
distribution of the phenolic constituents was not useful in

identifying varieties within a species.

23. In all 24 characters were tested, of which 15 characters showed

significant differences between the 3 cultivated species.

(a) Morpholo,ical characters

Yive morphological characters showed significant differences.
D. alata had the highest values in all the morphological characters
except for lamina breadth which was found to be high in D. bulbifera.
D. esculenta had the lowest values for all the morphological

characters annslysed.

Highest lamina length was found in D. alata (10.94 cm) inter-
mediate val&e in D. bulbifera (9.35 cm) and lowest value in D. escu-
lenta (5.41 cm). Lamina breadth had the highest value in D. bulbi-
fera (7.96 cm), intermediate value for D. alata (7.05 cm), and lowest
value for D. esculenta (5.29 cm). Very long leaf petioles were found
in D. alatas (€.50 cm), intermediate values in D. bulbifera (5.81 cm),

and somewhet chort values in D. esculenta (4.28 cm).

Maximum tuber length was recorded in D. alata (22.88 cm)
intermediate range in D. bulbifera (15.59 cm), and the lowest in D.
esculenta (12.81 cm). The highest value for maximum tuber breadth

was found in D. alata (17.55 cm), intermediate value in D. bulbifera



(15.74 cm) and the lowest value in D. esculenta (5.32 cm).

All fhe 6 morphological characters seem to be significant
between the 2 species D. alata and D. esculenta. D. alata and D.
bulbifera can be distinguished qualitatively in the field or in
herbarium specimens. But in these 2 species the quantitative para-
me ters examined do not show statistically significant differences.
There is significant difference in lamina length, lamina breadth,

and maximum tuber length between the two species D. escu-

lenta and D. bulbifera.

(b) Anatomical characters

Seven anatomical characters, namely, number of epidermal
cells, stomatal index, lamins thickness, height of upper epidermal
cells, height of upper tier palisade cells and total height of pali-
-sade cells showed high significant difference among the 3 cultiva-
ted species. Number of epidermal cells had the highest values of
45.35 in D. bulbifera while D. alata had a value of 30.70 and the
lowest value of 20.97 was found in D. esculenta. Stomatal index was
found to be the highest in D. esculenta with a value of 26.03%,

while D. alata had a value of 22.23% and D. bulbifera had the lowest

value of 16.71%.

Lamine thickness had the highest value of 275.28 M in D.
esculenta whiie D. alata had a value of 226.22/u and D. bulbifera
had the lowest value of 191.84/u. Helght of upper epidermal cells
showed the highest value in D. alata of 60.10/u while D. esculenta

had a value of 45.35/u and D. bulbifera had the lowest value of



24.79/u. Total height of palisade cells was also highest in D.
esculenta having value of 130.32/u while D. alata had value of
80.14/u and D. bulbifera had the lowest value of 76.31/u.

Between the two species D. alats and D. esculenta number of
epidermal cells, stomatal index, lamina thickness, height of upper
epidermal cells, height of palisade cells showed significant
differences.

The species D. alata and D. bulbifera showed significant
differences for the same characters mentioned above except for the
height of palisade cells.

The pair of species D. esculenta and D. bulbifera showed

significant differrnces in all the 7 characters.,

(c) EBcophysiological characters

O0f the ecophysiological parameters "potential tissue hydra-
tion" showed significant between the 3 cultivated species. D. alata

had the highest value of 434.49%, D. esculenta had the intermediate

value of 387.32% and lowest value of 360.76% was found in D. bulbi-
fera.

"Degree of succulence" showed high significant variance among
3 species. 1iighest value of 0.0202 gm/cm2 was obtained for D. alata.
Intermediate value of 0.0197 gm/cm2 was found in D. esculenta and the
lowest value of 0.0158 gm/cm2 was in D. bulbifera.

There was no difference significantly among the 3 species for
"density thickness". Between the 2 species D. alata and D. esculenta

there 1s no significant difference for these leaf i.dexes. Between
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the 2 groups D. alata and D. bulbitera both in the signiticant leat
indexes showed signiticant ditterence. Between D. esculenta and D.
bulbitera only degree ot succulence was signiticant.

(d) Vegetative propagation

Use ot mini-setts and vine cuttings t{or rapid propagation
were studied. Mini setts weighing 15g could be used to produce segd
tnbers of desirable size 1e. 250 - 500 g tor tield planting.

Pert-ally woody vine cuttings having about 4 nodes have
produced more unitorm planting material and results clearly show their
potential tor rapid propagation.

(e) Mineral nutrient composition.

The mineral nutrient ot 69 local and one introduced accession
trom Puerto-Rico were analysed. The wide variation in the composition
ot the nutrients among ditferent groups, and accessions within groups

were noted.



INTRODUCTION

Economic importance of root and tuber crops

In tropical countries besides cereals, root and tuber crops
form an important group of staple foods. Dioscorea is one of the

tuber crops in which the carbohydrate content is high.

The economic importance of these root and tuber crops lies in
(a) their utility as a source of carbohydrate in human diet,
(b) industrial potential as a source of starch, (c) potential as a
source of aniaal feed and (d) as a source of pharmaceutical products.
These crops require less space and management than cereal crops and
are capable of giving higher yields with very little attention.
Although they are mainly consumed locglly some tuber crops can be
exported. Rcot and tuber crops are becoming increasinly important
as a source of carbohydrate food item, with population expansion and

with the limitation in land suitable for cultivation of cereals.

Yams provide staple food stuff for millions of peovle in
tropical and szven some subtropical countries and also an important
secondary food for many people. Apart from the yams that are
cultiveted as food crops, wild yams form a reliable standby to human
population .in time of famine and scarcity. Some of the yams have
recently becone economically important as & source.of .steriods for
pharmaceutical use (Coursey, 1967).

In Sri Lanka greater emphasis has been placed on Manioc and -

Sweetv potato and to a lesser extent on Dioscoreas and Aroids. But

with the increase in demand for carbohydrate food stuffs dioscoreas



have become an important food item. Pests and diseases have not
been a serious problem so far and these tuber crops have a high

potential in developing countries.

Growing areas and world production

Tuber : rops are grown in many parts of the tropics. But in
West Africa, Fast Africa, South America, India and South East Asia,
one or more of these tuber crops feature as major food items in the

diet of people. Areas and production of all root and tuber crops in

the world is given in Table 1a.

The gerus Dioscorea is a large one and its species are found
in most parte of the world. Although they are trgpical plants a
number of species are Tound in temperate parts of the world, while
some are even found growing in alpine habitats. Yams are of
appreciable economic value among the tropical species. D. opposita
and D. japonice grow in the temperate regions of China and Japan.
But they appear to be of tropicelorigin. They occur in both old and
new worlds in wild state, while in the Australian continent, there
are a few indigenous species. Within the tropics Dioscorea are
found almost everywhere where the rainfall is sufficient for their

growth (Coursey, 1967).

The largest acreage and the greatest amount of yam production
is in West Africa. This region accounts for over 95% of total world
acreage and production of yams (Onwneme, 1978). Areas and production

of yams are given in Tahle 1b.



Table 1a.

Area harvested, yield and production of total root and tuber creps in the world

Area harvested

Yield sroduction
1000 ha Kg/ha 1000 Mt
1981 1982 1983 1981 198%7 1983 1aR1 1982 {983

World 47610 48140 47523 11616 11573 11714 553989 557144 556676
Asie 16717 16844 16743 12871 13059 13705 215167 219963 229462
Europe 5494 5373 5296 20375 18611 17994 111945 100011 95303
Africe 13282 13727 13440 6569 6640 6402 87259 91151 86044
USSR 6854 6858 6886 10525 11401 12053 72139 78185 83000
South America 3816 3880 3694 11160 10845 10492 42591 42078 38754
North Central

America 1189 1196 1199 18657 19170 17846 22177 22934 21396
Ocenia 256 260 264 10583 10759 10286 2712 2793 2716
ri Lanke 78 82 85F 9611 9833 9496 751 802 810F
Nigeria 3051F 3152F 3003F 10087 10260 9483 30775F 32338 28477
Puerto Rico 7F 6F 6F 5886 5813 5548 38 38 35

F -~ PAO Estimate Kg - Kilogram
Ha - Hectare Mt - Metric ton

Source: FAO Production Year Book, 1983; vol. 37, pp. 121-123



Table 1b. Area harvested, yield and production of yams in the world

Area harvested Yield Production
1000 ha Kg/ha 1000 Mt
1981 10629 1983 1981 1a82 1983 "9gs 1982 {983
World 2464 2523 2471 9751 9962 9428 24030 25138 23299
Africa 2338 2397 2344 9825 10047 9489 22970 24081 22238
South America 41 41 41 95389 9427 9440 384 385 386
North Central
America 55 54 55 5752 5499 5492 318 296 303

Ocenia 14 15 15 14166 13797 13823 204 208 210
Asia 16 16 16 9694 10135 9877 152 165 160
Europe 10000 10556 10192 3 3 3
Nigeria 1500F 1550F 1500F 11667 11935 11083 17500F 18500+ 16625+
Puerto Rico 2F 2F 2F 6550 6495 6048 15 15 15

F - PAO Estimate Ha - Hectare Mt - Metric ton

* - Unofficial figure Kg -~ Kilogram

Source: FAO Production Year Book, 1983; vol. 37, np. 130



Local Production

The great diversity of local tuber crops make it possible to
find varieties for every ecological region and they can be grown

all the year around. In Sri Lanka the production figures are given

in Table 2.

Dioscorea yams take nine months to mature and are grown both
in the wet zone and in the dry zone mostly in home gardens and in
wild state in Sri Lanka. It can be grown successfully, upto an
elevation of 1000 meters above mean sea level and in varied soil

types provided the soil is well drained.

It is mostly grown in the mid and low country wet zone
region. 1In the Jaffna district yams are grown under irrigation.
In Sri Lanka yams are not favoured for large scale cultivation,
because of their long age. Moreover, the climbing habit makes it
necessary to have stakes. The tubers are usually harvested in
December and January and cannot be planted till March-April because

they undergo & period of dormancy.

Nutritive value

In Dioscorea the tuber is the economically utilized part of
the yam plant. The chemical composition of the tuber varies with
species and cultivars. It may also vary depending on the environ-
mental conditions under which the tuber i1s produced. The dry matter
of the tuber is one third of its weight and the rest is water.

There is a gradient of increase in percentage of moisture (and a
decrease in percentage of dry matter) from head to tail (Onwneme,

1978).



Table 2.

Area harvested, yield and production of root and tuber crops in Sri Lanks

aArea harvested Yield Production
he Mt/ha Mt
1981 1982 1983 1981 1982 1983 1981 1982 1983
Other yams 4693 4259 4402 8.86 17.27 8.44 41591 73543 37168
(Dioscorea and
Aroids)
Sweet potato 8872 9560 7982 8.60 9.61 9.15 76330 31861 75013
Manioc 36790 50993 37855 11.22 9.85 16.37 413100 502500 619700
Potato 4648 5501 6634 13.64 11.76 12.43 63400 64700 82500
Ha Hectare
Mt Metric ton
Source:

Department of Agriculture, Peradeniya, Sri Lanka



Summar) of proximate analysis of yam tubers are given in
Table 3.

Carbohydrates ure the major dry matter components of yams.
Most of this carbohydrate is starch, and is mainly Amylopectin,
and exist as starch grains. Sugars are present in minute quantities.
Sugar content of tubers increase during or just before sprouting.
The protein content of yam is low ranging from 1-2% of fresh welght:
and is low in sulphur containing amino acids. Mucilage which
exudes when the yam tuber surface is cut or damaged are mostly

glycoproteins.

Vitemins and minerals (ash) are minor components of yam
tubers. Significant amount of Vitamin C are present. Traces of

Vitamin A and B are present. The mineral fraction contains calcium,

iron and phosrhorus among components.

Some yams contain traces of polyphenolic compounds and they
cause the cut surface Yo turn brown. Certain yam species contain
alkaloids (e.g. Diosgenin). The former is used &s a poison and the

latter is extracted for pharmaceutical use.

Wild yam species are usually bitter in taste, and also have
an astringent =ffect when eaten, which may be due to alkaloidal and
phenolic substance., It is believed that oxalates and oxalic acid

may also be responsible for the acrid taste of some wild tubers.

Other uses of Dioscorea yams

The gerus Dioscorea contains about six hundred species

(Purseglove, 1975). But the economically important species and the



Table 3.

Summary of proximate analysis of yam tubers

Moisture Carbohydrate Crude fat Crude " Crude Ash ~

Species protein fibre
% % % % % %
D. alata 65-73 22-29 0.03-0.27 1.12-2.78 0.65-1.40 0.67-2.06
D. cayenensis 83 15 0.05 1.02 0.04 0.53
D. rotundata 58-73 23 0.12 1.09-1.99 0.35-0.79 0.68-2.56
D. opposita 70-80 16-29 0.06-1.10 1.11-3.10 0.33-1.00 0.69-1.10
D. esculenta 67-81 17-25 0.04-0.29 1.29-1.87 0.18-1.51 0.50-1.24
D. bulbifera 63-67 27-33 0.04 1.12-1.50 0.70-0.73 1.08-1.51
D. dumetorum 79 17 0.28 2.78 0.30 0.72
D. hispida 78 18 0.16 1.81 0.93 0.69
D. trifide - 38 0.44 2.54 - -
Source: Yams - D. G. Coursey, 1967



edible species of yams are represented mainly by ten species. They

are D. rotundata, D. alata, D. cayenensis, D. esculenta, D. dumeto-

rum, D. bulbifera, E. trifida, D. opposita, D. japonica cnd

D. hispida. Iumerous other species of Dioscorea are only eaten

occasionally »r are not used for food at all.

The toxicity of wild species of yams is due to alkaloids
Dioscorine or dihydrodioscorine. These substances are soluble in

water and hen:e can be detoxicated easily by soaking in water, or

salt water to remove the alkaloid.
There are various other uses of yams:

i) PFrom D. mexicana, D. composita and D. floribunda, pharma-

ceutical Diospgenin (Steroidal sapogenin) is extracted on a commer-

cial scale. Some Dioscorea species are also used in traditional
medicine.

ii) Due to ‘oxicity some wild species of yams are used as poisons

for hunting; -vg. D. hispida, D. dumetorum, D. dregeana and some

varieties of D. bulbifera. Various yams of section Lasiophyton are

used in the preparation of arrow poisons. Tubers of D. piscatorum

are used to prepare an insecticidal powder.

1iii) Some contain considerable amount of tanning and have limited

use for the preservation of fishing lines and nets; e.g. D. cirrhosa.
iv) Dried stems have been used as cordage.

v) Occasiorally grown as ornamental plants, vines covering a

trellis or lattice screen; e.g. D. alata, D. opposita, D. elephan-

tipes is grown as indoor plants.
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Species and some varieties found in Sri Lanka

In S}i Lanka three species of yams (Dioscorea) are cultiva-
ted. They are D. alata, D. bulbifera and D. esculenta. The
following varieties Angili ala, Hingurala, Kiri kondol, Raja ala,
Kukulala, Mothaka valli and Siru valli are cultivated. Of these
Angili ala, Hingurala, Kiri kondol, and Raja ala belong to D. alata
while Mothake valli is a variety of D. bulbifera commonly cultiva-

ted in the Jaffna district. Siru valli and Java ala are edible

varieties of D. egsculenta.

The following are the wild species that have been recorded

for Sri Lanka. They are D. intermedia Thw., D. obcuneata Hook t.,

D. opposaita L., D. pentaphylla L., D. spicata Roth and D. trimenii.

Objectives of the study

(a) To collect and evaluate different morphological features
of the above ground parts and the below ground parts of
accessions obtained from various agro-ecological zones of
Sri Lanka with a view to characterizing the available
germplasm of edible Dioscorea species in Sri Lanka.

(b) To carry out comparative studies on the epidermal features,
foliar anatomy, ecophysiological parameters and phenolic
constituents of some of the accessions grown under
comparable soil and climatic conditions at the University
Experimental Station, Dodangolla, with the aim of finding
the salient differences among the edible Dioscoreas

cultivated in Srl Lanka.



(d)

To evaluate the above data and construct keys for the
identification and characterization of species and

varieties of edible Dioscorea pregently available in

Sri Lanka.

11



MATERIALS AND METHODS

Collection and conservation of plant material

In all 356 yam samples were collected. Of these 342 acces-
sions were collected from Colombo, Galle, Gampaha, Jaffna,
Kalutara, Kandy, Kurunegala, Matale, Matara and Puttalam districts
of Sri Lanka. Thirteen accessions were obtained from Puerto Rico
and 1 accession was received from Nigeria (Table 4). They were
received as underground tubers. For each accession the local name
was recorded from the source of collection or supplier and an

1ccegsion number was given.

These were propagated and mainteined at the University
Experimental Station, Dodangolla, Kundasale, situated in the mid
country intermediate zone at an elevation of 367 m above mean sea
level (MSL). The evaluation of the yam species was carried out
during the year 1984, which were planted in April 1984, and harves-
ted in early January 1985. The average rainfall, temperature and
relative humidity during these experimental period was 20.12 cm,
27°C and 68.6% respectively, pH of the soil was 5.3. The soil type
was clay loamy and it belongs to the reddish brown latosol soil
group.

All the 35€ accessions were planted after grouping the
varieties and giving field numbers. Each planting hole was 60 x 60 x
60 cm3, spaced 1 m x 1 m, filled with a mixture of two baskets dried

cowdung and soil. Planting holes were staked to give support to the

vine. The morphological characters were studied in detail in all
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the 356 accessions which included 46 varieties or forms. A typical
accession df each of these varieties was studied in detail for

anatomical ecc-physiological and phytochemical characters.

Illustrations,photographs and herbarium specimens were also

made of the different cultivars and species of the plent material

collected.

Systematic description of the morphology

Qualitative characters such as dormancy, colour of the
sprout, tender vine, mature vine and wing, direction of twining,
branching, leaf formation, presence or absence of spines, hairs and
auricles, leaf arrangement, structure, venation, shape, colour of
lamina, vines and petiole were studied. Tuber flesh colour. the
colour immediately below cork layer and -hanges in colour after

cutting and exposing to air were examined. Flowers,where available

were studied.

Quentitative characters such as lamina length, breadth,
length of petiole, number of veins (main and secondary), number of
spines on stem and petiole, weight of underground tuber and aerieal
tuber, maximum length and breadth of underground tuber, inflores-

cence number per leaf axil, inforescence length, and flower number
were measured and counted.
Colours compared with the ISCC, NBS (Inter Society Colour

Council, National Bureau of Standards, USA) colour name charts

illustrated with centroid¢ colours.
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Flowers were dissected under the microscope and the number
of petals, Bepals, ovary, style, stigma and stamens were observed.

Total number of flowering plants, number of male/female

vlants, percentage of male/female plants were calculated.

Study of foliar anatomical and epidermal features

‘41 Permanent microtome sections

These were prepared from the leaf lamina. Sections were
taken from the mature leaves including the midrib. The following

procedure was adapted.

(1) Fixing (5) Sectioning
(2) Dehydration (6) Dewaxing
(3) Infiltration (7) Staining

(4) Embedding

Lamina thickness, height of upper epidermis, palisade cells
(upper and lowver) spongy cells and lower epidermis were measunsed at
a magnification of 12.5 x 10 using Leitz Filar micrometer. Drawings
were made of midrib region and portion of lamina, under & Camera

Lucida at a magnification of 10 x 10 and 10 x 20 respectively.

.2 Leaf epidermal features

Compar:tive studies of the leaf epidermal features such as
the number of epidermal cells and stomata (complete), length and
breadth of ten epidermal cells, length of ten guard cells, breadth
of ten pairs of guard cells were measured at a magnification of

12.5 x 45 using Leitz Filar micrometer, and stomatal index was
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calculated as follows (Meidner and Mansfield, 1968).

Stomatal Index = No. of stomate per unit are x 100
No. of stomata + No. of epidermal
per unit area cells per unit aresa

Drawirgs were made of epidermal features using Camera Lucida

at a magnification of 10 x 40.

For the above study leaves from the 10th and 11th nodes
below the growing tips of branches were collected in polythene bags
at about 9.0C a.m. and brought to the laboratory. Epldermal peels
were prepared to study the leaf epidermal characters. The epidermal
peels were removed and put in 0.5% Toludine Blue, and then washed

with water, and mounted on the .lide in a drop of 50% glycerine.

Methecds of characterizing some leaf indexes

Leaves from the 10th to 12th nodes below the growing points
of branches were collected in polythene bags between 9.00 - 9,30
a.m. and bfought to the laboratory. The leaf discs were cut with a
cutter of known area (1.77 cmz). Three sets each containing 30

discs were made from each variety. Leaves were cut from any place

in the lamina leaving the mid rib.

The leaf discs were immediately put in distilled water for
three hours, (time calculated in a preliminary test), then blotted
using absorbent papers and rapidly weighted to obtain turgid weight.

Discs were then over dried, weighed again for dry weight determina-

tions.
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Leaf indexes namely, 'degree of succlence', 'density thick-
ness' and 'potential leaf tissue hydration' were calculated as

outlined by Elias (1979). Calculations were made as follows:

(a) Density thickness = Oven dry weight of discs gm/cm2
Area of discs

(i.e. Dry matter content per unit area)

(b) Degree of succulence = Turgid fresh weight - Oven dry weight
gm/cm@

Area of discs

(i.e. Water content per unit area)

(¢c) Potentiezl leaf tissue nydration

= Turgid fresh weight - Oven dry weight x 100%
Oven dry weight

(i.e. Water content per dry matter) = % 100

Extraction and chromatographic separation of

flavanoid constituents

(a) Mature green leaves were collected, cut into small pieces and
sundried. One gram of the dried leaf material was first
extracted with 50 ml cold Methanol (85%) overnight. Filtered
the extract into a flask and re-extracted the marc with 25 ml
hot Methanol- (85%) and filtered. Combined the extracts (cold

and hot) and evaporated to dryness in a hot water bati.

The above sample was dissolved in 5 ml Methanol and 0.1 ml

was used for two directional paper chromatographic separation.

Two dimensional paper chromatography was carried out using
Whatman No.1 paper 0.1 ml of the extract was applied at the corner
of 28.5 x 28.5 cm2 chromatography paper, using a micropipette and a

hair drier.
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The peper was first developed using Butanol - acetic acid -
water (4:1:1), when the solvent had run to the edge of the paper
it was taken out and dried. Then the paper was developed in the
seconl direction using 2% acetic acid. Two chrometograms were run
for each accession. The chromatograms were first vieweo under

ultre violet light and the active spot: were marked.

One of the chromatograms was sprayed with Alcl3 (2% in
Ethanol), air dried, and the cc.our spots were recorded. The
second chromatogram was sprayed with sulphanilic acid spray
reagent; (prepared by dissolving 4.5 gm of sulphanilic acid in
12 N Hel with warming and the solution made up to 500 ml with
water, 10 ml of two solution was mixed with 10 ml of 4.5% aqueous
NaNo2 solution and kept at 0°C for 15 mine.). After 15 mins. an
equal volume (i.e. 20 ml) of freshly prepared 10% NayCojy solution
was added to this mixture, and used for spraying immediately., The

colour and position of the flavonoid spots were noted.

(b) Mature green leaves were collected in polythene bags and
brought to the laboratory, and cut into small pleces .5 gm
of this resh leaf tissue in 50 ml  Methanol (85%) was
boiled for 15 mins. and filtered. This marc was macerated
using a grinder and boiled with 25 ml. MNethanol (8&59') for
15 nins. and filtered. Combined the extracis aud evapcrate
to dryness in a hot water bath. The_abOVe sample was
dissolved in 5 ml Methanol, and 0.1 ml of this was used for 2
directioral paper chromatographic separation, as wes done for

dried leaf material.
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One of the chrometograms was sprayed with Al1Cl; (2% in
Ethanol). The second chromatogram was sprayed with sulphanilie

acid spray reagent. The colour and positicn of the flavanoid spots

were noted.

Statigtical analysis

Meesur:ments of the morphological, anatomical and eco-
physiological characters were made on samples obtained from a fully

grown vine of each of the varieties. The measurements taken were:

1) Morphoiogical characters

(1)

Lamina length (cm)

(1ii) Lamina breadth (cm)
(iid) .Leaf petiole length (cm)
(iv) Maximum tuber length (cm)
(v) Maximum tuber breadth (cm)
(vi) Underground tuber weight (kg)
 (vii) Total tuber weight (kg)

?2) Anatomical characters

(1)

Number of epidermal cells (12.5 x 45)

(i1) Number of guard cells (12.5 x 45)
(111) Stomatal index (%)
(iv) Length of epidermal cells (n)
(v) Breadth of epidermal cells gp)
(vi) Length of guard cells 9u)
(vii) Breadth of a pair of guard cells 9u)
(viii) Lamina thickness Qu)
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(1x) Height of upper epidermal cells (M)

(x) Height of upper tier palisade cells 9u)

(xi) Height of lower tier palisade cells &u)
(xii® Total height of palisade cells yu)
(x1i1) Height of spongy cells 9u)

(xiv) Height of lower epidermal cells 91)

3) Eco-physiological characters

(i) Density thickness (gm/cmz)
(1i) Degree of succulence (gm/cm?)

(i11) Potential leaf tissue hydration (%)

The verieties were grouped into 5 different species on the
basis of their morphological characters. The analysis of variance
was carried out to compare the 3 cultivated species. Since

Dioscorea rotundata and Dioscorea pentaphylla had only one accession

each they were not included in the statistical analysis.

The varieties which showed similarities in their morphologi-
cal features only were grouped together within the species and

there were 10 such groups among the 3 species studied.

Here t.c the analysis of variance was carried out to compare

the different groups.

Varieties for the analysis of 3 cultivated species

Groups (species)

Variety
1. (D. alata) 2. (D. esculenta) 3. (D. bulbifera)
Angili ala 1. Java-gla 1. Jaffna collection

(179-182)
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Variety 1. (D. alata) 2. (D. esculenta) 3. (D. bulbifer)
2 Hingurala 2. Katu-ale 2. Motheka valli
3 Hiritala 3. Kukulala 3. Rasa valli

(yellow flesh)

4 Rata Hingurala

5 Kahata ala

6 Kahata Kondol

7 Kahata angala

8 Raja Hingurela

9 Kombu valli (2)
10 Wal ala

11 Urumpirai

12 Kiri kondol

13 Kiri udala

14 Puerto Rico yams
17 Jaffna purple

18 Jaffna collection (176-178, 475-477)
19 King yam
20 Raja ala

21 Rasa valli
°°? Rajx valli

23 Suduraja ala

24 Ini ala

25 Kandala
26 Rata ala
27 Tambale
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Variety 1. (D. alata)
28 Jarburala
29 Ratu ala
30 Ratangala
N Leydanta
32 Dandila
33 Kombu valli (1)
Jarieties for the analysis of different groups within the
3 species
Varieties Varieties
Group 1 - 1. Hingurala Group 6 - 1. Tambala
2. Hiritala 2. Jamhurala
3. Rata Hingurala
Group 2 ~- 1. Kahata alsa Group 7 - 1. Ratu ala
2. Kahata kondol 2. Ratangala
3. Kahata angala
4. Raja Hingurala
5. Kombu valli (2)
Group 3 - 1. Kiri kondol Group 8 - 1. Leydanta
2. Kiri udala 2. Dandila
3. Kiri ala 3. Kombu valli (1)
4. Kondol ala
5. Puerto Rico yams
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Varieties Varieties
Group 4 - 1. Jaffna purple Group 9 - 1. Katu ala
2. Jatfna collection 2. Kukul ala
(17€-178, 475-477)
3. King yam 3. Siru valli
4, Raja ala
5. Rasa valli
6. Raja valli
Group 5 - 1. Ini ala Group 10 - 1. Jaffna collection
(179-182)
2. Kandala 2. Mothaka valli
3. Rata ala 3. Rasa valli
(yellow flesh)
Table 4. Details of the yams collected
Variety Accession number  Place of Digtrict
collection
1. Angili ala 260 Yatiyana Gampaha
324 Gonagama Kurunegala
2. Boke 70 Nigeria
3. Dandila 430 Pitigala Galle
4. Hingurala 51-57, 96, 97,
124, 125, 127,
161, 162 Nakkawatta Kurunegala
58-65 Muddaragama Gampaha
98-100, 126 Palliyapitiya Gampaha
128 Kurunegala Kurunegala
255 Balagalla Gampaha
306, 307 Daraluwa Kurunegala
338, 344, 351 Puttalam Puttalam
429 Pinkanda Galle
441 Madapata Colombo
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Variety Accession number Place of District
collection
450 Kottawa Colombo
469, 473 Kalutara Kalutara
5. Hiritala 263 Miriswatta Gampaha
431 Mawadawila Galle
438 Matale Matale
464 Kalutara Kalutara
6. Ini ala 121-123 Kurunegala Kurunegala
231 Giragama Gampaha
249 Kimbulapitiya Gampaha
444 Kesbewa Colombo
453 Labugama Colombo
197 Akurane Kandy
7. Jaffna 66, 68, 69 Palliyapitiya Gampaha
purple
8. Jaffna 176-182, 475-477 Jaffna Jaffna
collection
9. Jamburala 251 Kadawata Gampaha
460 Kalutara Kalutara
10. Java-ala 71-78, 80 Dunagaha Gampaha
240, 241 Kalumada Gampaha
258 Doranegoda Gampaha
166 Kottawa Colombo
443 Puwakpitiya Colombo
304 Madapokuna Kurunegala
437 Wellawatta Galle
11. Kahata ala  16-21, 43, 132-138 Pulliyapitiya Gampaha
22-24 Muddaragama Gampaha
189 Eriyagama Kandy
195, 196, 209, 210 Murutalawa Kandy
236, 275 Divulapitiya Gampaha
261 Werallagama Gampaha
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Variety Accession number  Place of District
collection
297 Kadahapola Kurunegala
329 Labuyaya Kurunegala
345, 346 Puttalam Puttalam
439 Malepitiya Matale
474 Matale Matale
446 Kosgama Colombo
449 Diyagama Colombo
459, 468 Kalutara Kalutara
12. Kahata 434 Pitikanda Galle
kondol
13. Kahata 204 Kadugannawa Kandy
angala
298, 299 Kudagal gomuwa Kurunegala
14. Kandala 313 Masgpota Kurunegala
314 Polpitigama Kurunegalea
433 Kahaduwa Galle
15, Katu ala 163, 164 Palliyapitiya Gampaha
16. Katu 193 Hinigama Kandy
kukulala
17. Katuwala ERN Makandura Kurunegeala
ala 341 Puttalam Puttalam
18. King yam 383, 384, 424, 426 Chunnakam Jaffna
385, 398, 401, 404 Punnalaikad- Jaffna
420, 423, 425, 428 duwan
399, 400 Evenai Jaffna
406, 409 Innuvil Jaffna
407 Maruthanamadam Jaffna
410, 412 Urumpirai Jaffna
414 Thinnaveli Jaffna
415-418, 4217 Puttur Jaffna
419 Nilavaral Jaffna
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Variety Accegsion number  Place of District
collection
19. Kiri ala 207 Kandy Kandy
254 Kal-Eliya Gampaha
448 Arangola Colombo
20, Kiri kondol 89-94 Muddaragama Gampaha
435 Pitigala Galle
440 Kosgahalanda Matale
21. Kiri udala 466 Kalutara Kalutara
22. Kondol ala 212 Gampola Kandy
23. Kombu walli 44-50 Jaffna Jaffna
24. Kukulala 81, 83, 85 Palliyapitiya Gampaha
86-88 Muddaragama Gampaha
242, 243 Andiyambalama Gampaha
244 Walpita Gampaha
264 Pethiyagoda Gampaha
300, 312 Yakdessagala Kurunegala
301 Gonagama Kurunegala
436 Wellawatta Galle
442 Piliyandala Colombo
452 Bope Colombo
463, 470 Kalutara Kalutara
25. Leydanta 95, 168, 169 Kottawa Colombo
465 Kalutara Kalutara
26. Mothakavalli 101-103, 105, Jaffna Jaffna
106, 109, 110
457, 458 Tellippalai Jaffna
27. Panuala 154 Jaffna Jaffna
katuala
28. Puerto Rico 214, 215, 217, Central
218, 220, 221, America

yams

223, 229



26.

Variety Accession number Place of District
collection
29. Raja 165 Kottawa Colombo
hingurala
30. Rata 445 Uruwela Colombo
hingurala

31. Rata ala 25-28 Walpola Gampaha
29 Palliyapitiya Gampaha
238, 239, 278 Hapugahegama Gampaha
293 Bihalpola Kurunegala
294 Dambadeniya Kurunegala
295 Thorakotuwa Kurunegala
322 Tisnampola Kurunegala
477 Malabe Colombo
454 Labugama Colombo

32. Ratangala 347 Puttalam Puttalam

33. Ratu ala 191, 193 Kobbekaduwa Kandy
203 Sinhayapitiya Kandy
271 Kuburegama Gampaha

34. Raja ala 1, 3 Divulapitiya Gampaha
205 Hapugahegama Gampaha
265 Nalla Gampaha
272 Kalumada Gampaha
273, 274 Waradale Gampaha
276 Walpita Gampaha
2} 6, 8, 9, 10 Alabadagama Kurunegala
4, 5, 7, 11-15, Horambawa Kurunegala
158, 159
290 Padeniya Kurunegala
291 Apaladeniya Kurunegeala
292 Mutiyangane Kurunegala
332, 333 Halmillawewa Kurunegala
334 Barigoda Kurunegala
331, 335, 337 Tambare Kurunegala



27

Variety Accession number  Place of District
collection

205, 208 Kadugannawa Kandy
343 Puttalam Puttalam
451 Boralesgamuwa Colombo
461, 467, 471 Kalutara Kalutara

35. Raja-valli 455, 456 Punnalaikkadu- Jaffna

wan

36. Rasa-valli 38-42, 116-120, Jaffna Jaffna
139, 140, 147-150

37. Rasa-valli 141-143 Jaffna Jaffna

(yellow flesh)

38. Siru-valli 111-115 Jaffna Jaffna

39. Suduraja ala 200 Sinhayapitiya Kandy

40. Thudala 462 Kalutara Kalutara

41, Tambala 30-33, 35-37, Kurunegala Kurunegala
128-131

42, Udala 432 Kahaduwa Galle
472 Kalutara Kalutara
280, 283-288 Hapugahegama Gampaha
309 Maspota Kurunegala

43. Urumpirai 144, 145 Jaffna Jaffna

44, Uyala wild 234 Rathdoluwa Gampaha

45, Wal ala 190 Aladeniya Kandy
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RESULTS AND DISCUSSICN

jenernl

Studies on the morphologicul features, anatomical and eco-
physiological characteristics and chromatogravhic survey of phenolic

constituents werc carried out of the yams collected at Dodangolla

(Table 4).

1 liorphological characteristics

The accessions were described and measured. The ahbove ground
characteristics such as stem, foliar, floral and aerial tuber/bulbil,
were studied in detail. Below ground characteristica such as tubers
and roots were also studied for their morphological descriptions and

measurements wevre alsc taken trom the tubers.

The 35t accessions were grouped under the same leccal name and
described as a variety. A smsll number of accessions did not
germinate; e.g. Uyale wild (accession 234), Thudala (accession 462),
Panu-ala Katuala (accession 154) and few others. Some accessions
seem to be wrong and they are entirely different from the other
accessions coming under the same local name. The accessions coming

under the snme Jlocnl name were described together,

2 Genceral morphology of the accessions

Stem: Weak stemmed climbers, direction of twining being n» species

specific charncter. Presence of wings, hairs, spines and auricles

were also of taxonomic importence.
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leaf: Leaf arrangement, structure, oresence or absence of hairs,
spines, shape and colour helped in the species differentiation. The
leaves nhad broad lamina with 7-9 arcuate prima2ry nerves or veins of
which threze rach the apex of the leaf, except in D. nrentaphylla
variety Katuwala ala which had a trifoliate leaf. There vas reticu-

late nervation between the primary veins.

Flowers: They were not found in all the accessions and was not a
significant character. Some accessions had entirely male flowers,
some accessiong had entirely female flowers, and some had flowers

which were staminodes (functionally male flowers).

Aerial tubers/bHulbils: Aerial tubers were =1lso found in come

accessiong only. They were of different shapes and colour and

resemtled the underground tuber.

Underyround tubers and roots: All were tubernus, annuals and were of

different shaves and celour, and covered with adventitious roots to
a sreater or lesser degree. In some accessions spines were also

found in recots that were near tne surface of the ;:round.

3 MNorpiological cheracters useful in differentiatin

the three commonly cultivated specieg in Sri Lanka
P

Based on the morpholopical characters the yam collection can be

grouped intn 5 different species, namely: Dioscorea alats, inscorea

tulbifera, Dioscoeres esculenta, Dioscorea pentaphylla and Dicscorea

rotundata. Th: Last two species had only one accescion eachi. Tnere-
fore, most of the yams cultivated in Sri Lanke belony to the rormer

three species.
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(1) Dioscorea alata

Most.of the cultivated varieties and forms of yams belong to
this species. On the basis of names there are 32 forms in this
collection. These yams sprout early when compared with other
species except in D. rotundata. The sprout has a purplish red
tinge. Branching and leaf formation early. Stem twines to the
right, quadrangular or stellate in cross section. Wings present,
at the junction of stem and petiole wings widen to form auricles,
spines are present in one accession only (Kondol ala, accession 212).

All the other accession .are spineless. Hairs absent.

Leaf is simple, with opposite arrangement, ovate in shape,
apex acuminate, base cordate. There are 7 arcuate primary veins of

which 3 reach the apex of the leaf. Secondary and tertiary veins

are reticulate.

Flowers when present are dioecious. Aerial tubers are found
in some accessions only, resemble the underground tuber to some

extent and not freely available.

Tube;s are large, shape and colour are highly variable and
usually there are 1 or 2 tubers per vine. Flesh colour is white,
yellow, orange yellow, pink, purple or deep purple. Surface below
the cork layer is pale yellow, orange yellow, purplish pink with

deep purple dots, purplish red or deep purple.

Some of the varieties look similar and they are thought to be
the varients or different forms of the same cultivar though they are

referred to by different names in different localities. These can
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be grouped together. The accessions with different local names could
be reduced to 12 groups on the basis of tuber, vine and foliar

characteristics.

There were 2 types of Kombu valli, one similar to the Kahata
ala - vellow colour group (accessions 44-47), and the other belonging
to the lLeycant: - deep purple group (accessions 48-50). According to
the morpholopicel characteristics Jaffna collection (accessinns 176-

178, 475-477) is similar to Jaffna purple.
The 12 zrouns are as follows:

1. Angili als group - (a) Angili ala

2. Hingurala group - (a) Hingurala
(b) Hiritalsa

(c) Rate Hinrurela

3. Ini alas group - (a) 1Ini ala
(v) Kandala
(c) Rata ala

4. Kahata ala group - (a) Kahata ala
(b) ¥Kahata kondol
(c) Kahata angala
(d) Kombu valli (2)
(e) Raje Hingurala

5. Kiri kondol group - (a) Kiri kondol
(b) Kiri ala
(¢) Kiri udala
(d) Kondol aln

(e) Puerto Rico yams

6. Leydanta group - (a) Leydenta
(b) Dendila
(c) Kombu valli (1)
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7. Raja ala group - (a) Raja ala
(b) Raja valli
(c) Rasa valli
(d) Kirz yam
(e) Jaffna purple
(f) Jaffna collection
(176-178, 476-477)

8. Ratu ala group - (a) Ratu ala
(b) Ratangala

9. Suduraja ala group - (a) Suduraja ale

10. Tambala group - (a) Tambala
(b) Jamburala

11. Urumpirai group - (a) Urnmpirai

12. Wal aln group - (a) Wal ala

Varieties and forms of Dioscorea alnta

1. Angili ala group

(a) 4Angili ala (accessions 260, 324)

Cultivated variety, with early sprouting (dormancy), which is
purplish red in colour. Stem twines to the right, with early
branching and leaf formation, ftender vine light yellowish green,
mature vine olive green, quadrangular or stellate in cross section.
Wings present, pink in colour, spines and haire absent, suricles
present.

Leaf is simple, opposite in arrangement, ovate, apex accuminate,
base cordate with 7 arcuate primary veins of which 3 reach the apex of
the leaf. Reticulate venation is found between the primary veins.

Lamina olive green, base of lamina and veins light yellowish green,
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having A lamina length orf 7.3-13.5 cm, breadth of 4.0-8.0 cm. Petiole
is winged, jellowish green with dark red upper and lower ends having a

length of 5.0-7.5 cm.

Male flowers present, small, regular, perianth incurved, calyx
3, corolla 3, stamens 6 in 2 whorls, arise in leaf axils or tips of
branches, 4-6 inflorescences per leaf axil with an inflorescence

length of 1.2-1.8 cm having 11.66-14.75 flowers per inflorescence.

terial tubers present, 1-2 per leaf axil, few in number, small,

elongated or branched with an average total weight of 60 gms.

Tubers (underground) flat and digitate and digits divided half
way, with 2 tubers per plant. Flesh is yellowish white which turns to
pale yellow or. zcutting. Below cork is pufplish pink with deep purple
dots (where roots originate), which turn to light brown on exposure to
air, with an average tuber length of 30 cm. breadth of 30 cm and a

weight of 3.12 kg. Few adventitious roots are found on tubers.

2. Hingurala group

(a) Hingurala (accessions 51-65, 96-10C, 124-128, 161, 162,
255, 306, 307, 338, 344, 351, 429, 441, 450, 469, 473)

Cultiveated variety, with eariy sprouting having a purplish red
tinge. Stem twines to the right, with eerly bronching and leaf
formation. Tender vine olive brown in most uccessions, some are
vellowish gsrern, mature vine yellowish green and olive green; quandran-
guler or stel ete in cross section., Wings prese: t. reduced or narrow
in most «cces:ions, rec, nink or yellowish green in «olour. Auricles

present. pines and hairs absent.


http:11.66-14.75
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Leaf sinple, oppositely arranged narrowly ovate in most
accessions o} ovate, apex acuminate, base cordate, with 7 arcuaste main
veins, secondnfy and tertiary veins; reticulate lamina olive green,
base of lamina pink and light green, veins light yellowish green.

Leaf has a2 len..th of 6.75-13.15 cm, breadth of 3.85-7.15 cm. Petiole

is winged with upper and lower ends dark red, with a length of 3.75-

7.9 cm.

Plate 1. Vines and simple leaves of D. alata variety Hingurals


http:3.35-7.15
http:6.75-13.15
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y .
HINGUR AL

| DIOSCOREA ALAIA

Plate 2. Tubers and roots of D. alata variety Hingurala

Male and female flowers present diocecious, male flowers small,
rectanguler, perianth incurved, calyx 3, corolla 3, stamens 6 in 2
whorls. Male inflorescence arise in leaf axile or tips of branches with
2-6 inflorescence per leaf axil and 1.1-3.1 cm long inflorecscence having
9.46-18.0 numter of flowers per inflorescence, with 27.3% male plants.
Female flowers are 3-15 cm long, regular, perianth incurved, calyx 3,
corolla 2}, rrilocular inferior ovary having 2 ovules in each locule,
Ravirg o iuflore cerce per leaf axil, with 5.6-6.8 cin long inflorescence

and 10.5-11.,6 flowers per inflorescence; 5.4% are female plants.

Aerial tubers present, 1-2 per leaf axil, few, small, elongated

or branched with a total weight of 15-425 gm.

Tubers arc flat and digitate; with small digits which are deeply
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divided; navinz 2-3 tubers per plant. Flesh is yellowish white which
does not chahge colour in most accessions, and in a few change slightly
into yellow or yellowish brown on cutting. Area below cork in purplish
pink with deep purple dots, which turn to light brown on exposure to
air, naving a length of 5.0-39.0 cm, breadth of 7.0-35.0 cm and weight
of 3C gm - 5.2 kg. Few adventitious roots are present.

Wrong accessions are 96, 128.
(b) Hiritala (accessions 263, 431, 438, 464)

Cultivated variety which sprouts early naving a purplish red
sprout. Stem twines to the right, with early branehing and leaf
formation, pender vine olive brown, mature vine yellowish green,
quadranguler or stellate in cross section. Wings present, reduced,

red in colour, auricles present. Spines and hairs absent.

Leaf sijmple, oppositely arranged, narrowly ovate, apex acuminate,
buze cordate, with 7 arcuate main veins: secondary and tertiary veins
reticulate. Lamina olive green, base of lamina light pink, veins

light yellowish green, having a length of 8.0-8.3 cm and a breadth of
5.15-5.,20 cm.

Flowers and aerial tubers absent. Tubers flat and digitate,
with small digits which are deeply divided with 3 tubers per plant.
Plesh is yeilcwish white which does not change colour cutting. Area
below cork is purplish pink, with deep purple dots, which turns to
light browr - exposure to air. Tuber length is 7.5=1¢.% centimeter,
breadth -f 2.5-11.,5 ¢, and weight of 40 gm - 1.38 kg. Few adventitious

roots present.


http:5.15-5.20
http:Cultiva.ed
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(c) Rata hingurala (accession 445)

Cultivated variety with early sprouting, having 2 purplish red
tinge in the srrout. Stem twines to the right. Early branching and
leal formation. Tender vine olive brown, mature vine dark olive green,
quadrangular or stellate in cross section. Wings present, reduced and

dark purplish red. Spines end hairs absent. Auricles present.

Leaf is simple, arrangement opposite, nerrowly ovate, apex
acuminate, base cordate with 7 arcuate main veins; sccondary and
tertiary veins reticulate. TLamina olive green, base of lamina light
pirk =nd veins Tight yellowish green having a lamina length of 6.0 -
9.0 cm and & breadth of 3.5-5.5 cm. Petiole is yellowish green,
winged with e rurplish red upper and lower ends with a length of

2.5-4.0 cm. Flowers and aerial tubers absent.

Tubers ic flat and digitate with small digits which are deeply
divided, having 3 tubers per plant. Flesh is yellowish white which
does not change colour on cutting. Surface below cork is purplish
pink with deep purple dots, which turns to greyish ourple on exposure
to alr. Tuber length is 19.0 cm, breadth is 25 cm with a welght of

2.2 kg. VFew adventitious roots are present.

3. Ini ala éroup

1a (accessions 121-123, 197, 231, 249, 444, 453)

(a) Ini

Cultivated variety with early sprouting having purplish red
sprout. ©5Stem twines to the right, with early branching and leaf
formation, tender and maturc vine yellowish green, quadrangular or

stellate in cross section. Winge and auricles present, pink, red or
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Piz, 1. Yine, leaves and flowers of D. alata varicty Hingurala




Fig.

2.

Tuber: and roots of D. glata variety Hingurela
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yellowish green. Spines and halirs absent.

Leaf gimple, opposite in arrangement, ovate, apex acminate,
base cordate, venation with 7 arcuate maln veins; secondary and
tertiary vein: reticulete. Lamina olive green, base of leamina, pink
or purplish red, veins light yellowish green, having a length of
9.93-13.05 c¢n, breadth of 5.4-9.0 cm. Petiole is winged, same colour

as stem, witn dark red upper and lower ends having a length of 5.94 -

9.90 cm.

Female flowers present, 10-15 cm long, regular, perianth
incurved, calyx 3, corolla 3, trilocular inferior ovary with 2
ovules in each locule.. Two inflorescences are found in each leaf
axil with an inflorescence length of 8.4-13.0 cm and 5.6-8,2

flowers per inflorescence; ?25% are female plantis.

hAerial tubers present, 1-2 ner leaf axil, few, small, elongated

or branched, vith a total weight of 220 gm.

Tubers ere round and lobed with 2-3 tubers per plant. Flesh
purple or white, which change to light purple or pale yellow on
cutting. Area helow cork in most mccessions ig purplish pink with
deep purple drts, some sre purplish red, which change the colour into
purplish red in most accessinrs and the few into liszht orange yellow,
having s lengsta ot 10.5-52.0 cm, breadth of 13.0-30.0, and a weight
of 1,17-4.80 %;:;. Few adventitious roots are present. Wrong

accession mno, 122,


http:1.17-4.R0
http:9.93-13.05
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(b) Kendala (accessions 313, 314, 433)

Culti?ated variety, esrly spronting with a purplish red sprout.
3tem twinee to the right, branching and leef formntion early. Tender
and mature vir = yellowish #reen, quadrangular or stellate in cross
section. Vings and auricles present, purplish pink in colour. Spines

and hairs abvsent.

Leaf is simple, opposite in arrangemen®, ovate, apex acuminate,
orse corcate, venation with 7 arcuate mnin veins; secondary and
tertiury veins reticulate, Lamina olive green, hase of lamina purplish
red, veins light yellowish sreen with 2 lamina length of 9.85-13.05 cm
and # breadth ~f 7.35-0,60 cm. Tetiole is vellowish -reen winied,

with = purelic red upper and lower ends having » length f 6.35-9,35

cm. Flowers and aerial tubers absent.

Tubers sre vound and lobed, 2-3 tubers per plant. Flesh is
yellewiagh wrie whish turn- teo palr yellow on cubtting. Below cork
layer is ournl - sh pink with deep purple dots or purplish red, which

chanre into greyisn purple on exvosure to air.

Tuber length is 6.0-20.0 cm, breadth is 4.9-30.0 cir and a weight

of 70 gm - 4.9 kg, Few adventitious roots are present.

(¢) Rala :la (accessions 25-29, 238, 239, 273, 293, 295,
327, 445, 447
Cultivated variety with enrly sorouting having n nurplish red
sprout. Stem ‘wines to the right, with early branching and leaf
formation. Tender and mature vine yellowish green, quadrangular or

gtellate in cross section. Wings and auricles present, pink or


http:35-'1.60
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DIOSCOREA  ALATA

Plate 4. Mal:rs and roots of D. elata varietv Ini ala

Aerizl tabers present, small, elonpete, 1-2 per leaf axil, tew

in number with a total weipght ot 75-120 &

Tuterse are round and lobed with 1-2 tuber: per nlant., RPlesh
is wnite and orange yellow which turng te orange yellocw on cubttiag.
Below cork layer is purplish pink with deep purple dots which turns
to greyish purple on exposure to air. Tuber lJength is in the range
of 16,0-43.0 cm, breadth if 9.0-30.0 e¢m and the weight ie 2.15-6.0 kg,

rew npdventitisus roote are present. Yrong accesslon numierp, 295,
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ila“e 5. Aerinl tubers of D. alata variety Ini ala

4., Kahats ala proup

(a) Kahsta ale faccessions 16-24, 43, 132-139, 189, 195, 196,
209, 210, 236, 261, 275, 297, 329, 345, 346, 439, 446,

449, 459, 468, 474)

Cultivated variety, early sprouting with a purplish :ed tinge.
Stem twines to the right, branching and leaf formation early, tender
and mature vines yellowish green, quadrangular or stellete in cross

gection. Winss and auricles present, purnlish oink or red. Spines

and hairs absent.

leaf is simnle, oprosite in arrangement, ovate, apvex acuminate,
bage cordeate vith 7 arcuate mein veine: secondary and tertiary veins
reticulate. Lamina olive green, uLaose of lamina pink, red and light

green, veins light yellowish green, having a length of 8.3-14.75 cm


http:8.3-14.75

Vine, leaves, flowers and everil tubers of D. alata
vari oty Ini ale
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Tubers and roots of D. alata variety Ini nls
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and a breadth of 5.45-10.45 cm. Petiole is yellowish green, winged

with dark rec upper and lower ends with a length of 5.15-9.80 cm.

Both male and female flowers present, dioecious, male flowers
small, regulesr, perianth incurved, calyx 3, corolla 3, stamens 6 in
2 whorls, 3-% inflorescences arise in leaf axile or tips of branches,
with an inflcrescence length of 7.63-1.0 em, having 6.75-11.25
flowers prr inflorescence, 2.86% are male plants. Female flowers sre
10-15 ¢ long, regular, perianth incurved, calyx 3, corolla 3, trilo-
cular inferier ovary, having 2 ovules in each locule, 2 inflorescences
arise in each leaf axil, with an inflorescence length of 10.0-22.4 cm

and 6.1-11.6 per inflorescence. 8.57% are female plants.

Aerial tubers present, having 1-2 per leaf axil, few, small,

elongated with a total weight of 20 gm-590 gm.

Tuter: are cylindrical and lobed, having 1-2 tubers per plant.
Flesh is yellowish white and pink, which change into light orange
yellow or pale yellow. Surface below cork layer is orange yellow,
or purnlicrh yink with deep purple dots, which change intn orange
yellow or purplish red with a tuber length of 8.5-75.0 cm, a breadth
of 4.5-30.9 ¢m and a weight of 20 gm-9.3 kg. MWoderate amount of
adventitons roots are present. Wrong accession numbers are 22-24,
261,

(b) Kahsta kondol (accession 434)

Cultivated variety, with early sprouting, heving a purplish
red tinge. Stem twines te the right, branching and lenf formation

early, tender and mature vines yellowish green, quadrangular or


http:6.75-11.25
http:5.15-9.80
http:5.45-10.45
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Plate 6. ‘lal:- flowers of D. alata variety Kahata ale

stellate i. crogss section. Wings and auricles present and purplish

pink in colour. Svines and hairs ebsent.

Lear i simple, arrangement is opposite, ovate, apex acuminate,
base cordate, venation with 7 arcuate main veins and secondery and
tertiary vein: reticulate. Lamina olive green, base of lamina and
veins light yei'.owish green with a lamina lenpgth of 8.5-12.5 cm and
a breadth of %.,0-9.5 cm. Petiole is yellowish green, winged with
uorpe:s and Tow r ends dark red, having a length of 5.0-9.0 cm.

Flowers and aerial tuber: absent.

Tuters are cylindrical and lobed, with 7-3 tubers per plant.
Flesh is yellrwish white which turns tc pale yellow on cutting.
Below cork layer is light orange yellow, which change to orange

vellow on exposure to air. Tuber has a length of 38.0 cm, bresdth of
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Plate 7. Tubers and roots of D. alata variety Kahata ala

15.0 cm and a weight of 3.0 kg. Noderate amount of adventitious

roots are aresent,

(c) Kahata angals (accessions 204, 298, 299)

Cultivated variety, sprouts early with a purplish red tinge
in the sprout. Stem twines to the right, branching and leaf forma-
tion early. Tender and mature vines yellowish green, quadrangular
or stellate in cross section. Wings and auricles preusent, which are

purplish pink in colour. Spines and hairs absent.
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Leaf is simple, arran;ement is opposite, ovate, apex acuminate,
base cordate with 7 primary veins; secondary and tertiary veins
reticulate. Lamina olive green, base of lamina purplish red, veins
light yellowish green, with a lamina length of 10.0-12.35 cm, and a
breadth =i 85,5688 cm. Petiole is yellowish green, winged, with
upper and low:r ends dark purplish red, having a length of 5.75-v.80
cm. PFlowers absent., 1-2 aerial tubers are found in each leaf axil,

few in umber, small, elongated with a total weight of 155 gu.

Tubers are cylindrical and lobed with only one tuber per
plant. Flesh is yellowish white and orange yellow which change into
orange yellov on cutting. Surface'below cork is purplish red which
caance into wrey purplisn red on exnosure to air, which nss 2 tuber
Jenpth of 25,0350 em, & breadih of 14.0-30,0 cm and 8 weirht of
2.1-3.2 k. lMoaerate amount of adventitious rootsz are present.

Wrong accession number, 204.

(d) Kombu valli (2) - accessions 48-50

Cultiv ted variety with early sprouting and purplish red
sprout. Stem twines to the right with early branching and leaf
formaticn. Tender and mature vines yellowish green in colour,
quadrangular or stellate in cross section. Wings and auricles

present, purplish pink in colour. Spines and hairs sbsent.

Leat is simple, ornosite in arrengement, ovate, apex acuminate
and base cordate, venation with 7 arcuate wmain veins and there is
reticulate venation between the orimary veins. Lamina olive green

with light purplish pink lamina base and light yellowish green veins,


http:retict,I.ce
http:5.75-6.80
http:10.0-12.35
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a lamine length of 10.15-11.80 cm and a breadth of 6.70-8.20 cm.
Petiole is yellowish green, winged with upper and lower ends dark
purplish rreen having a length of 8.15-9.50 cm.

Female flowers present 10-15 cm long, regular, perianth
incurved, calyx 3, corolla 3, trilocular inferior ovary having 2
ovules in each locule ? inflorescences are present in each leaf axil,
with 2n invlo =scence length of 12.45-15.h5 cmywith a flower number of
$.8-11.2 per nflorescence. Aerial tubers precent, 1-2 per leaf axil,

few, small, elongated with a tot-1 weight of 250 gm-1 kg.

Tuber “= cylindrical and lobed with 1-2 tubers per plant.
Flesh is pale yellow which turns to light oranze yellov on cutting.
Surface helow cork i1s light orange yellow which chanse to orange
yellow on exposure to air. Tuber length is in the ranze of 30.0-50.0
cm, bresdth ie 22.3-40.0 cm and weight 1is 6.25-7.70 kg. lioderate

amount of adventitious ronts are present.

(e) Raja hingurole (accession 165)

TuTt?vated variety. Sprouting is eorly with & purplish red
sprout. Stem twines tc the right with early brenching and leaf
formeticn. Trrnder and mature vines yellowish green, quadrengular or
stellete in ciroes sectinn. Winges and suriclec precent, nurplish

rink in colour. DJpinez and hairs absent.

Leaf i simple, oprosite in arrangement, ovate, apex acuminate,
tare corizte vith 7 arcuate irein veins; secondary nnd tertinry veins
reticnlate. .aminm olive green, base of lamina light pink. and veins

light yellowleh green, having o lemine length of 7.5-13.0 cm and a


http:2.45-15.65
http:8.15-9.50
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breadth of 4.%-9.0 cm. Petiole is yellowish green, winged with
purrlish red upper and lower ends having a length of 5.0-8.0 cm.

Flowers and zerial tuber are absent.

Tuber is cylindrical and lobed having only 1 tuber per plant.
Flesh is lipht yellow which chanze to orange yellow on cutting. Below
cork is prale vellow which changes to orange yellow on exposure to air.
Tuber lenpgth is of 32.0 cm, breadth is of 13.0 cm and a weight is

.8 Fg. Mcde-ate amount of adventitious rools are present.

5. Kiri kondcl group

(a) Firi kondol (accessions R9-94, 435, 440)

Cultivited variety, with early sprouting, having a purplish
red tinge in ‘he sprout. Stem twines to the right, early branching
and leaf formation. Tender end mature vines yellowish green,
quadrangular or stellate in cross section. Wings and auricles present,

purplish pink. Spines and hairs absent.

Leat i: simple, opposite in arrangement, ovate, apex acuminate,
base cordate, venation with 7 arcuate main veins, with reticulate
venation between the primary veins., Lamina olive green, base of
lamina snd ve -« lirht yellowish green, with & lemina lernsth of
11.29-15.30 ¢ and a breadth of 6.53-7.80 cm. Petiole is yellowish
green, winged with dark red upper and lower ends having a length of

5.10-7.10 em.

Fem:le flowers present, 10-15 cm long, perianth incurved,

regular, caly» 3, corolla 3, trilocular inferior ovary, having 2


http:5.10-7.10
http:6.53-7.00
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ovules in eac1 locule. Flowers are borne on inflorescences having 2
inflorescence per leaf axil, with an inflorescence length of 3.25-

7.0 ci and 2.)-5.0 flowers per inflorescence, 12.5% are female plants.
Aerial tubers absent.

Mabers are round with 1-2 tubers per plant. Flesh is yellowish
white, which surns to nale yellow on cutting. Surface below cork is
pale yellow change to orange yellow on exposure to air. Tuber length

is in the range of 8.0-24.0 cm, breadth is 8.0-19.0 cm and weight is

530gm-4.85 kg. TFew adventitious roots are present.

(b) Kiri ala (accessions 207, 254, 448)

Cultivated variety, with early sprouting, having a purplish red
tinge ir the -‘prout. Stem twines ta the right, branching and leaf
formation is <arly. Tender and mature vines yellowish green,
ouadrangu]%r r stellate in cross section. Wings and auricles present,
purplish pink ir colour. Spines and hairs absent.

Leaf i:r simple, opnosite in arrangemént, ovate, apex acuminate,

hbas: cordate, with 7 arcuate main veins; secondary and tertiary veins

reticulate. Tamina olive green, base of lamina »nd veins light

vellowish preen. Lamina length is 11.50-16.35 cm, and breadth 1is
£.20-9.70 cm. Fetiole 1is vellowish green, winged anc upner and lower
ends purplish red having & length of 5,30-7.4C cm. Flowers absent.

Aerial tubers present 1-2 per leaf axil, few, small and round, with a

tot=1 weight of 45 gm,

Tubers are round having 1-2 tubers per plant. Flesh is

yellowish white, which change to pale yellow on cutting. Pelow cork


http:5.30-7.4G
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Riad KON KR ALA o

BIOSCOREA  ALATA

Plate 8. Tubers and roots of D. alata varieties Kiri kondol
and ¥iri ala
is purplish pink with deep purple dots which change to orange yellow
on exposure to air. Tuber length is in the range of 21.0-24.0 cm,
breadth is 13.0-16.0 cm and the weight is 2.4-5.0 kg. Few adventitious

roots are nresent.

(¢) ¥Yiri idala (accessions 465)

Cultivated variety, early aprouting with a purplish red tinge
in the aspreout. GStem twines to the right with early branching and leaf
formatinn. 'Tender and mature vines yellowish green, quadrangular or
stellate in cross section. Wings and auricles present purplish pink

in colour spines and hairs absent.

Leaf is simple, opposite in arrangement, ovate, apex acuminate,

rase cordate, with 7 arcuate main veins; secondary and tertisry veins
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reticulate. lamina olive green, base of lamina and veins light
vellowish mrecn, having a length of 6.5-13.0 cm, and a breadth of
4.0-6.5 cm. 1etiole is yellowish green, winged with a length of

4,0-1,0 cmn. PFlowers and aerisl tubers absent.

Tubers are round with 1-2 tubers per plant. Flesh iz yellowish
white whic! c¢lanpie to pale yellow orn cutting. Below cork is pale
yellow which change to orange yellow on exposure to air. Tuber length

is 13 em, breadth 10 cm with a weight of 1.9 kg. Few adventitious

roots are precent.

(d) Kondol ala (accessions 212)

Cultiveted variety, with early sprouting having a purplish red
colour sprcat. Stem twines to the right, with eerly bran:hing and
leaf formation. Tender and mature vines olive green, quandrangulaf or
stellate in cross section. VWings and auricles nresent, purplish red
in colcir. Hairs absent. GSpines present, less prominent and found in

mature stem'only, having 28-38 gpines per 30 cm length ~f ztem.

Leaf i¢ simple, opposite in arrangement, ovate, apax acuminate,
bage cordate, venstion with 7 arcuate primary veins; secondsry and
tertiary veins reticulate. Lamina olive green, base of lamina and
veine light yellowish green, having a lamina length of ©.5-10.5 cm, and
a breadth of £.0-9.5 cm. DPetiole is yellowizh green, winged with
light purplish pink upper and lower ends havimg a length
of 3.0-6.0 cm. Flowers ahsent. Aerial tubers present, having 1-2 per

l=af axil, few in number, small and round having a total veight of

105 g,
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Tubers is round with 1 tuber per plant. Flesh is yellowish
white, which turns to pale yellow on cutting., Surface below cork is
pale yellow wlich turns to orange yellow on exposure to air. Tuber
length is of 29C.0 cm, bresdth is 20 cm, weight is 2.1 kg. Few
adventitious roots are present.

(e) Puerto Rico yams (accessions 214, 215, 217, 218, 220,
221, 223-229)

Cultiveted variety with early sprouting, having a purplish red
tinge ir the surout. Stem twines to the right. Branching and leaf
formation is e¢arly. Tender and mature vine yellowish green,
quadrangulef or stellate in cross section. Wings and auricles present,

yellowish green in colour. Spines and hairs absent.

Leaf ir simple, opposite in arrangement, ovate, apex acuminate,
base cordate, venetion with 7 arcuste main veins; secondary and
tertiary veins rveticulate. Lamina is olive jreen, base of lamina and
veine light yellowish green with a lemina length of 10.00-14.60 cm, and
a breadth of 5.10-8.75 cm. Petiole is yellowish green, winged with a

length of 3.4%-7.85 cm. Flowers and aerial tubers absent.

Tubers are more or less round with 1-2 tubers per plant. Fles!
is yellowish white, which turns to pale yellow on cutting. Below cork
is light orans> yellow which turns to orange yellow nn exposure to air.
Tuber length is in the ramge of 9.0-34.0 cm, breadth is 12.0-30.0 cm

and a veight is 560 gm-8.29 kg. Few adventitious roots are present.


http:3.45-7.85
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6. Leydanta sroup

(8) Le.danta (accessions 95, 168, 169, 465)

Cultiveted variety with early sprouting, having a purplish red
sprout. Stem twines to the right, with early branching and leaf
formztion. Tender and mature vines yellowish green, quadrangular or

stellate in cross section. Wings and auricles present, purplish red

in colour. Spines and heirs absent.

Leaf is simple, opposite in arrangement, ovate, apex acuminate,
base cordate with 7 arcuate main veins; secondary and tertiary veins
reticulate. l.amina olive green, base of lamina light purplish pink
and veins light yellowish green with a lamina lensth of 11.60-11.75 ¢cm
and a breacth of 7.25-7.35 em. Petiole is yellowish green, winged
with apper anc lower ends being purplish red, having a length of

T7.06-3,30 cai. Plowers and aerial tubers are absent.

EERAETC W e e '&.@

LEYDANTA

DIOSCOREA ALATA

Plate 9. Tubers and roots of D. alata variety Leydanta


http:7.00-a.30
http:7.25-7.35
http:11.60-11.75
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Tubers are round lobed with 1-2 tubers per plant. Flesh and
éurfnce belov. cork are deep purple in colou~ which change to
blaclkish purple on cutting and exposing to air. Tuber len;;th is in
ran/se of 19.0-39.0 cm, breadth is 16,0-50.0 c¢m and the weirht is

1.37-4.25 k. Few adventitious roots are nresent.

(b) Dandila (accessions 430)

Cultivited variety, which sprouts early, having a purplish
red sprout. Stem twines to the right, branching and leaf
formation early, tender and mature vines yellowish green, quad-
ranzular or stellate in cross section. Wings a2nd auricles present,

purplish rink in colour. Spines and neirs absent.

Leaf simple, oppositely arranged, ovate, snex acuminate,
hase covdas e, witn 7 mrcuate mein veins, seccondary and tertiary
veinz reticulsote. Lamins olive =reen, base of lamina, Ji;ht
purnlish pirk. veins light yellowish green, having 2 lern.-th of
10.0-15.0 cm, breadth of 5.0-9.0 cm. Petiole ic winged, yellowish
rreen, with u:ner and lower ends purplish red having a length of

4.5-5.9 cm,

Flowers and eerial tubers absent.

Tubers are rounc and }obed having ? tubers per plant., Hlesh
and ihe surfs e below cork is deep purple whicn turn tc blackish
purple on cutting and exposure to air. Tuber len-~th is 12 cm,

breadth iz 17 cm, with a weisht of 700 gm. Few adventitious roots


http:purli.sh
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are found on tubers.

(c) ¥omtu valli (1) -(accessions 44-47)

Cultivated variety with early sprouting having a purplish
red tinge in the sprout. Stem twines to tne right with ~arly
brancning anc¢ leaf formation. Tender and mature vines yellowish
green, quadrengular or stellate in cross section. Wings and

auricles precent, purplish pink in colour. Spines anc hairs absent.

l.eat 1w gimple, ovposite in arrangement ovate, apex acuminate,
nrse cordate, with 7 arcuate main veins; secondary and tertiary
veins reticulate. Lamina olive green, base of lamina is light
purplish pink anc veins ligsht vellowish preen, havins~ a lemina
length of 3.95-10.60 cm and a breadth of 5...-7.50 cm. Fetinle
is yellowish sreen, winged with upper and lower ends beipg dark

purplish red, having a length of 6.25-7.90 cm.

Female flowers present,10—15 ¢m long, regular, nerianth
incurved, calx 3, corolla 3, trilocular inferior ovary with ?
rvules in eac locule, 2 inflorescences are found in each leaf axil
with an avera ;e inflorescence length of 13.35-14-65% cm, and flowers

are in tne range of 7.9-9.& per infloreseence; 75% are female
plants. Aerial tubers are absent.

lTubers rouna end lobed with 1-2 tubers per plant. Flesh and
surface below cork are deep purple in colour which does not change

on cutting or exposure to air. Tuber lenpgth is nf 2.0-4.0 cm and

breedth is 2.:-7.0 cm, having a weight of 3.3-6.5 kg, Few adventi-

tious root: are present.


http:6.25-7.90
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(b) Raja _valli (accessions 455, 456)

Cultivated variety. OSprouting is early having a purplish
red sprout. OStem twines to the right. Branching and leaf
formetion is early. Tender vine dark olive ;:reen,
mature vine yecllowish green, quadrangular or stellate ir cross
sectien, Winses and auricles present, purnlish pink in colour.

Snines anéd heirs absent.

Simple leaf with opposite arrangement, ovete, apex acuminate,
base shall-wly cordate with 7 arcuate main veins and there ig
reticulate ve:ation between the main veins. Lamina olive »~recn,
base ol lamins is cark purplish red, veins on the upper surface is
liisht yellowish vreen and veins on the lower surface, purplish red
with a laminn lensth of 11.0-14.0 cm end a breadth »7 8.0-11.0 cm.
Fetiole is ye lowish izreen, winged with purplish red uprer and lower

ends hnvirn: & lengtn of 5.5-2.0 cm. rflowers and aerial tubers abscnt.

Tubers are round with 1-3 tubers per plant. F[lesh is purple
wnien change ‘nto lirht purple on cutting. Below cork layer is
nurnlish red, which turns to deer purplich red or exposure to air.
Tuber lensth s 5.0 em, breadth is 10.0 cm and thr wei,cht is

520 gm., FPew adventitious roots are present.

(¢c) itase valli (accessions 38-42, 116-120, 139, 140, 147-150)

Cultivated variety which coronts carily, having a purplish
red sprout. JStem twines 4o the right. Esrly vranchine and leaf

formation. Tender vine yeliowish grecn or dark olive, mature vine





http:5.40-7.90
http:7.25-9.85
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Leaf is simple, opposite in arrangement, ovate, apevr

acuminate, base shallowly corcdate with 7 arcuate primary veins;

secondary and tertiary veins reticulate. Lamina olive green, base

of lawmina purplish red, veins on the upver surface is light purplish
pink and on tae lower surface ic purplish red. Lamina lengs:th is of
10,0-15.5% c¢u.. and the breadth is v.75-12.30 cm. fetinle is

‘reon, winged with dark purplish red upner and lower ends

yellowisn

vwith a lensth 4.45-10.80 cm. HFlowers and aerial tubers are absent.

REVI4T

Tubars are found having 1-2 tubers per plant. Flrsh is purple
which chan.ie o light purple on cutting. OSurface below c¢nrk is
purrle rec, w:ich change to deer purplish red on exposure e air,

with s tuber length of 7.0-24.0 cm, a breadth ol H.0-20.0 cw and &

weight of o0 gm - 3.93 kg. PFew adventitious roots are present.

i
»

(e) Jaffaa nurvle (accessions 66-69)

Cultivated variety, which sprouts early. Sprout with a
purplish rec tinge. Stem twines to the right, with s2arly btranching
and les? forr .tion, tender and mature vine yellowis” ¢reen, quad-

ransnlar or c:iellate in cross section. Wings and auricles present,

purplish roed in colour. Spines and hairs absent.

Leaf simnle, arrangement opposite, svaie, apex acuninste,
base shallowly cordate, with 7 arcuate main veins; ceconanry and
tertinry veirn: reticulate, Lamina olive preen, basc ol lamina

purplish red, veins on the uvrer zurface are lipght velleowis™ ireen

and veins nn -ne lower surfece are light purnlish pink, leat lensth


http:ran.ul.ar
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is 11.73-12.50 cm, breadth i8 8.5-9.45 cm. Petiole is yellowish
srea, wingéd with dark red upper and lower ends, heving a length

of 8.0-9.55% cm. Flowers absent.

Aerial tube_s precent, 1-2 per leaf axil, few in number,

small, round, with a total weight of 85-90 gm.

Tubers are round, 1-3 tubers per plant. Flesh ic purple
which change to light purple when cut. Below cork is purplish red
vhich change .nto deep purplish red on exposure to air. Tuher has
a length of *°.-13.0 cm, breadth of 14.0-21.0 cm and & weight of

1.93-3.40 kg. PFew adventitinus roots are present.

r8Y  Jafine collection (accessions 176-174, 475-477)

Cultivaced vaviety witn early sproutin, and surplist red
sprout. Stem twines to the right branching and leaf formstion
early, tender and mature vircs yellowish ;:reen, quadrangular or
stellate st+#n. Winss ang auricles present, purplish red¢ in colour.

Snirces and na oy abrent.

Leaf i: simpnle, arrangement opposite,ovate, anex acuminate,
Lrse shallowl: cordate witt, 7 arcuate prirmary veine; scconaary and
tertiary vein: reticulate. Lamina olive green, base ot lamina
nurplish red. YVeins on the uonper surface are 1iszht purnlish nink,
ana veins on ‘ne Jower surface are purnlish red in colour. Lamina
length 1a 70.65%-14.45 em enc breadtn is #,7-11.1% cm. Petiole 1isg

Jellowlish mreen, winged, #lth derx red upner and lower znds, having

w lenystr of ©.60-10,15 cm. Flowers and aerial tubers aosent.


http:6.6o-10.15
http:i0.i,-5-14.45
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Tubers are round with 1-3 tubers per plant. Flesh is
purrle wnich ~hange into liynt purple on cutting. Relow cork is
purniisn r:d vhiech chanpe into deep purplish red on exposure to air,
with A tuber length ot 5,0-23,0 cm, and a breadth of 10,0-27,0 cm

anc a welght of 540 gm - 3.54 kg. rew adventitious roots present.

ISTARRP I
——

,,\L f«.‘rl\

SR R ST

Flate 12. Tu ers and roots of D.aleta variety Ratu ala

8. Hatu ala :‘roup

(e) Ra*u ~la (acccssions 191, 192, 203, 271)

Cultiv.ted varicty with enrly sprouting having e purplish red
sprout.  Scen twines o tue rishi,  barly branchan,: and leaf forme-
tion. Tencer vine yellowish ,reen or dark olive, mature vine

yellowish wreen, quadrangulsr or stellete in cross section. Wings





http:5.45-7.75
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Tubers are more or less round with 2 tubers per plant. TFlesh

is yellowich white which does not c .enge colour on cutting. Surface

below cork i« purnlish pink with deep purple Jots which turns

greyich purple orn exnosure to air. Tuber length is 17.0 cir, breadth

10 cm, and the weight 379 gm. Few number of adventitinus rnots are

prece:nt.,

10. Tambela troup

(a) Tambalir (accessions 30-33, 35-37, 128-131, 248)

Cul i+ ted variety which sprouts early, havine a purplish
red tinge in the sprout. Stem twines to the risht. BRrerching and
leaf formnticr is early. Tender and mature vines yellowish rreen,
nuadrangulnr or stellate in cross section. Wings and auricles

prerert, vurp.isn nink in colour. Spines anda hairs sbsent.

Leat i+ eimple, oopposite ir arrapcement, ovate, apex
geuninate btage cordeate, veration with 7 arcuatle mair veins:
seconcary and tertiary velns reticulate. Lamine olive .rreen, base
L]

of lamira light pink or redgveins lirht yellowish preer having a

lamina lcasts of 9 .75-12,30 cu, and a hreadty of 5.90-4.0 om.

~

Petinle ig yellowish green, winged with upper and lower endas purplish

.

red having A Jenoth of ,00-7,55 cm. [Flowers absent. Aerial tubers

nresent, s nl. | elonrated, 1-7 per leef axil, few ir number with

Ao total weioh' of P& o,

Tukers are round and lobed with 1-2 tubers ner nlant, [lesh

is lisht oren, - vellow whicn cnenre to orance vellow on cutting.
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Below cork layer is nurplish red which change to deen nurnle on

exposure “o -ir. Tuber lensth is in the rance of 15.0-32.0 cm,
oreadth is 10.0-24.0 cm and the weight is 1.4-6.45% kg. Few adven-

titious roots are present. Wrorg accession numbers 35, 36, 130, 248.

(b) Jamiurala (accessions 251, 460)

Cultivated variety, vith early sprouting, havins;; & burplish
red tinze in the sprout. Stem twines to the right, with enrly
brenching an: leaf formation. Tender and mature vines yellowish
creen, auasdrancular or stellate in cross s-~ction. Wings and

auricles prezent, purnlich nink in colour snines and heirs absent.

Leat {: simvle, ovposite in arrangement, ovate, apex acumi-
nate, base coréate, with 7 arcuate main veins; secondary and
tertiary veins recticules., Lamina olive green base of lamina dark
purplisa red, veins light yellowisn green, having: o lensth of
8.20-11.0 cm, breadth of 5.9-6.5 cm. Petinlc is winmea, yellowish
zreen with unper and lower ends dark purplish red 2svine a lensth of
c = 6 e,

flover s and acrinl tubers absont, Tubers are round snd lobed
with 1-2 tuhe ~s per plant. Flesh is light orange yellow which turns
to oranse vellow on cuttine. Below cork layer is nurplish red,
light purple with deep purple cots which turns to duecp surple or
ceep brown or. exposure to air, Tubers having a len - th nof 30-43 em,

breadth 18-22 cm, anc¢ a weipht of 3,26-5.1 ke bow adventitious

rootr are present.


http:1.4-6.45
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in the sprout. Stem twines to the right, branching and leaf forma-
tion early. Tender and mature vine yellowich preen, guadranpgular or
stellate in rross section. Wings and auricles nresent, nurnlish

pink in colour. Swnines and hairs are absent.

Simple leaf, opposite in arrangement, ovate, apex acuminate,
base cordate ~ith 7 arcuste main veins; secondary and tertiary veins
reticulate. Lamina olive green, base of lamina lizht pink, and
veins light yellowish green having a lamina len:;th of $.0-7.5 cm and
a breadth 3.5-5.0 cm. Petiole is yellowish green, winsrd with upper
=nd lower encs purplish red with a length of 3.5-5.% cm. Flowers

an¢ aerial tu ers absent.

Tubcr is cylindrical an¢ lobed with 1 tuber per nlant. #lecsh

is yedlow whizch change tc licht orange yvellcew on cutting. Surface

welow cnry 0 pnle yellow wnich cnanve to brown on exposure to air.

fnber ivngin is 33.0 em, breadth 12.0 cm oand the weisnt £.3% ke

Few gaventitinus roots present.

(?) Dioscorea bulopifera:

Tnere are 4 forms in this species. Tubers sprout early and
the sprout ha: a green colour. Branching and leaf formetion is late.
Stem twines tn the left, circular in cross sectinn. win-s, apines
»nd nairs chuont. Base of petiole is enlarped to Torm tvo ear like

rrojections (=uricles) encirclin,: them.

Lea! 1. rimple, =2lternate arrengement, otroadly ovate, epEX -

4

acuminate, base cordate. Venation with 9 arcuate primoary veins of
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which 3 reach tne apex ol the leaf. OSecondary and tertiary veins
are reticulate,

Flowers present which function as male flowers or staminodes.
Aeri=l ‘tubere or bulbile nre produced in large rnumber and resemble
Lthe underpround tuber to some exient.

Tubers are »f medium size and usually 1-2 tubers ver plant,
spherical »r 1llirsoidal. Flesh colour is mostly yellow, some have
~urrle tlotches, Surfece below cork layer is green o» yellow in
colour.

The ve ~ieties can bhe grouped into 2 groups accordinge to the

morpihcloaical characteristics:

1. liothaka v -lligroup - (&) tothaka valli
(b) Rese valli (yellow flesh)

(c) Jaffna collection (accessions 179-182)

7. Udala ;roin - (a) Udala

1. Mnthaka valli xroup

(a) Mothaks valli (mccessions 101-103, 105, 106, 109, 110,
P

“ultiviated variety with early sprouting and the sprout is
freen ia colour. Stem twines to the left. Branching and leaf
formation & ‘ate. Tender ené nature vines yellowich green, vines
are circular :n cross section. Wings, spines and hairs esre ahsent.

Auricles are prerent.
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Leef is simple with =zlternste arrangement, broadly ovate,
apex acuminéte, base cordate, venation with 9 arcuste main veins;
secondery =z2n¢ tertiary veins reticulate. Lanmina olive greern in
colour, bhase of lamina and veins light yellowish green with a lamina
length of 7.25-11.20 cm end » breadth of 6.00-10.35 cm. Petiole isg
yellowish green, 4.10-7.30 cm long with a tinge of greyish purplish

red at the lower end.

Functionally male flowers present, small, regular, with a
spreading perianth, calyx 3, corolla 3, 6 stamens in 2 whorls, 3
stigma are present. Flowers arise in leaf axils, 1-3 inflorescences

ner axil with an inflorescence length of 0.6-6.2 cm and 9.86-29.7

flowers per iaflorescence. 87.5% are flowering nlants.
p g

Larre number of aerial tubers or bulbils are nresent, 1 per
leaf axil, small, medium anc large size, round and smooth, edible,

witi. a total tuber weight of 285 gm - 3.28 kg.

Tubers eare round 1-2 tubers per plant. Flesh is'yellowish
preen which « .anyve the colour to yellow on cutting. Surface below
corik layer i+ licht green which change intc pale vellowish mreen on
exposure t< air, Tuber ler.cth e of 7,0-20.0 cm, breasth is
8.0-19.0 cr, and weight iz 450 zm - 3.6 kg. Moderate amount of

advenititious roots are present.


http:4.10-7.30
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Plate 13, Vines and simnle

leaves of D.bulbifers variet)
Vethaka walli -

(b) Rasas velli (yellow flesh) (accessions 141-143)

Cultiviteg variety, Sproutine is early, having g #reen snrout,

Stem twine: t  the left., Leate branching end leaf formation, Tender

and mature vires vellonwizh dreen, cirenlar in cross section.

Auricles vrescnt, Spines, heirs and wings absent.

Leat i: simple with alternate arrangement of leavey, "roadly



MOTAKA WALLI
DIOSCOREA BULBIFERA

. . L
Plate 14. Tupers and roots of D.bulbifera variety Motheka valli

Mere flowers of‘.").bn‘;?\if'o"a variety Motheka

valli
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Fig. 6. Tubers and roots of D. bulbifera variety Udale






http:4.30-10.65
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Fig

7.

Vine, leaves and flowers of D.esculenta variety
Jave alp
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Fig 8.

Tubers and roots of D.esculenta variety Java ala
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spines presert in stem, leaf and roots that are near the surface of

the ground.

Leaf is simnle, alternate arrangement, broadly ovate, apex
acuminete, base cordate. Venation with 7-9 arcuate primary veins

of which 3 reach the apex of the leaf. Secondary and tertiary veins

are reticulate.

Male flowers are present in the variety Java-ala to a

considerable legree. Aerial tubers absent.

Tubers are small, ovoid in form, many, 5-6 per plant, borne
in clusters a: the end of stolons. Tubers appear very hailry due to
larze number »f adventitious roots present. Flesh is yellowish
white. Below the surface cork layer is pale yellow or greenish

vellow.

According to the morpnolorical characteristics the varieties
can be grouped into 2 groups as follows:
1. Java ale group - (a) Java ala
2. Kukulala group - (a) Kukul ala /Katu Kukulala

(b) Katu ala

(¢) Siru valli



Flate 17.

Plate 18.

Male flowers of D.esculenta variety Java ala.

CLosL ot TOTULENTA

Tubers and roots of D.esculenta variety Java ala.

87



1. Java als :roup

(a) Java ala (accessions 71-78, 80, 166, 240, 241, 258, 304,
437, 443)

Cultivated variety. Late sprouting. Gprout has a greenish
tinpe. Stem wwines to the lett, branching and leaf formation is
early. Tender vine light olive green, mature vine dark olive green,
circular in croess section. Wing and auricles absent. Pubescent,
snines presen.t, less prominent. Svines are found in mature stem and
petiole only witn a range of 4.2-19.0 spines per 30 cm length of

stem.

Leaf is simple, alterunate arrangement, broadly ovate, apex
acuminate, base cordate. Venation with 7-9 arcuate main veins;
secerndary  ne tertiary veins reticulate. Lamine olive green, base
ot Tomdne =ne veins lignt y-ilowisn areern witn a length of 4.70-
3.0C cm, breanth of 4.20-~7.40 cm. Peticle is yellowish rreen with a

length nf 1.6M-£.35 cm.

Kale f oweres presert, small, regular, perianth incurved,
calyx 3, coro.la 3, stamens 6 in 2 whorls. 1 inflorescence arise
rer leaf axil, with an inflorescence length of 7.2-51.5 cm, and
laweres ir tne ranre of 3.4-55.4 per inflorescence. 76.92% produce

mnle flowers, Aerial tubere aboent.

Tubers are somewhat ovoid in form, borne in clusters, with
5-12 tuhers per plant. Flesn yvellowish white which chanize to lipght

brown on cutting. Surface below cork is zreenish yellow which turn
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Tubers are ovoid irn ohace, borne in clusters with 15-00
tubers per plant. Flesh in ycllowish white wiinn chanse Lo pinkish
white on cut'inzg. Surface below cnrx is pale vellow tur:s to

trown on expn-cure to air. Tuber lenzth is in the ranse of 3,.0-

7.0 em, brecxdth is 3.0-6.0 cm and the weight is 450 gm - 3.6 kg.

Tubers eppear very hairy and some tuters are less hairy due

o *he adventitious roots. Spines nresent or roots tnat are near the

surface of tne zround.

Plate 19. Vines and sinmnle lonves of D.escuiesis variety Kukulala


http:ler];.th
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(b) FKatuala (accessions 163, 164)

Wild variety. Late sprouting with a ~sreenish tinge in the
sprout. Ster twines to the left, branching and lcaf formation is
early. Tendir vine is light olive green, mature vine in dark olive
creen, ciren ar in crose secticen. Viines and s2uricles absent.
Fubescent, spines present, more prominent and prescnt in all parts
o’ fhe gstem ané leaf petiole with a range of 16-35 spines per 30 cm

leng~th of stem., Prominent spines present at base of petiole.

Leaf is simnle, alternate arrangement, broadly ovate, apex
acuminate, base cordate, venation having 7-9 arcuate primary veins
witn reticulrte venation between them. Lamina clive wrecn, base of
camine ance veins light velliowish zreen, with & laming lengsth of
3.5-5.5 cr and a breadth of 4.0-6.0 cm. Petiole is yellowish green

havirs a lensth of 3.5-5,0 cn.  Flowers and aerial tubers ~haent.

Tuvers are ovoid amall and borne in éinsters wit 15290
tubers per plant. fMlesc oo ovellowisn white, wiich chance to light
erown in colcur. Below cork layer is pale yellow whicn change to
brown on eypeosure to air. Avere-ce tuber lengith is 2.5 cim and breadth

1.5 cm and " *he weignt is 270 ~m.

Tube:rs arpear less hairy. Spines present on roots that ere

near the surface of the ground.
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Pig,

9. Vincs and compound trifoliate leaves of D.pentaphylla
variety Katuwala slg
\
\
A'-\l
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Fig 10. Tubers and roots of D.pentaphylla variety Katuwala ala

—————— L
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Plate 2¢ Vines and comnoun: Srifoliante leaves nof D.ocntanhvlla

-

vaeriety Katuwaln nia

Caltivars of Dioscorea alata show s zreat range o7 variation

in the forms :f tubers, colour of the tuber, size and nigmentation of

s
the leaves anc stem. Thére is considerable confusion as re;ards

local names for 2ifferent cultivars of D.alata. In some instances

morohologsically distinet cultivers are referred tc b the same local

name ., For exeaple, the accession which wag siven the name Raja

Hinpurale, appears to be similar ang very closely related tco many of



Plate 21. Vines and simple leaves of D.rotundata variety Roke

the Kahata aln accession. Accessions given the name Rasa valli,
Rains valli, Fija ala, Jaffne purple and King yam ancé the following
Jaftna soliec.ion without 1ncal names, have Teaturce wiich are
closely sinilir to one another, in my view should be re;;arded as
2ne genotyne or cultivar., The sreatest amount of variation,
diversity anc confusion exist amnoug, the different accession of

i.alata,
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BOKE

DIOSCOREA ROTUNDATA

Tuber and growin; snoots of L.rotundata varicty Boke

For %“he cultivated rdible Dioscorea bulbifera accessions 3

different names were given for the material obtained from Jaffna.

On comparativ: studies of the foliar, vine and tuber characteristics,

strongly sagieest that all 3 sccessions belong to 1 genotype. Mothaka

vallie, Jaffna collection, Rasa vallj (yellow flesh)., The wild

accessions of L.bulbifera called Udala in Sinhala is, however,

different rro1 the cultivated accessions obtained from Jaffna. It

could be concluded that there are & distinct varietice or forms of

Jioscorea hul :ifers in Sri Lanka.

Four different local names were imiven for accessions of

Livscorea esculenta of wrich Jeva alea, Kukulala and Katu ale from

Thwet seae of Sri Lanke and Siru valli Crom Jaffne anpsar to be 4


http:cultivat.ed

Fig. 1L." Vine and simple leaves of D.rotundata variety Boke
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distinct forms of D.esculenta. The accessions which were given the
name Kukulals has some dimilarity to the accessions of Katu ala.
Java ala which as the name suggests is probably an early introduc-
tion Tfrom Indonesia (Java), and it has distinctly larzer tubers with
relatively few spines on the aerial parts of the plant and is a
distinct variety of D.esculenta. Variety Siru valli cultivated in
Jaffna district has tubhers which are larrger than Kukulala and
swaller than Java ala., Like the other varities of D.esculenta the
rumerous a:ve .titious roots .sive it a shayggy of "hairy'" tubers. The
aerial fea‘turcs of the vines of the cultivars of D.esculenta variety
Katu ala, D.esculenta variety Kukulala, and D.esculenta variety

Sire valli apear very similar and ere somewnat difteren! than that

of D.esculenta variety Josva ala.

The following accessions appear to have been called by wrong
names by the collector or sunpliers. Carcful examination of tubers

and above ground parts suggest that their names should be as follows:

Name givern vy the Accession Name sugnested after evalua-
collector numbers tion at Dodarncolla
1. Hingurala 96 Leydanta
128 Kahata ale
2. ini al-. 122 King yam
3. ¥ahsta ala 22 Hinpgurala
23 Raja ala
29 Raja ala
261 Raja ala

4. Kahata angala 204 Leydanta
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Name given by the  Accession Name suggested after evalua-~
collector numbers tion at Dodangolla
5. Raja ala 205 Ini ala
208 Hingurala
273 Hingurala
276 Rata ala
290 Rata ala
292 Rata ala
332 Rata ala
250 Kahata ala
158 Kahata ala
159 Kahata ala
6. Rata ala 295 Kahata ala
7. Reja Hingurala 165 Kahata ala
8. Ratu ala 192 Raja ala
27 Leydanta
9. Rasa valli 116 Ini ala
118 Leydanta
4.2 Keys

4.2.1 Key (1) to the S5 species of "Dioscorea" cultivated

at Dod-:ngolla

A. Stem twines to the right; that is in a clockwise direction.

B. Stems winged and square. Leaves simple and ovate, tuber shape
variable.
Yams of Gouth-East Asian origin.

Species~-Dicscorea mlata

Var/form Accession numbers
1. Angili ala 260, 324
2. Dandila 430
3. Hingurala 51-62, 96-100, 124-128, 161, 162, 25%, 306,

307, 338, 344, 351, 429, 441, 450, 469, 473



10.
11.
12.
13.
14.
15.
16.

13,
19.
20.
21.

22.

Var/form

Hiritala

Ini ala

Jamburala

Jaffne purple
Jaffna collection

Kahata ala

Kahata kondol
Kahata argala
Kandala

King yam

Kiri ala

Kiri kondol
Kiri udala
Kondol als
Kombu valii
Leydanta
Puerte Rico yams
Raja Hingurala
Rata Hingurala

Rata ala

Ratangalea
Ratu &ala

Raja mla
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Accessgion numbers

263, 431, 438, 464
121-123, 197, 231, 249, 444, 453
251, 460

66-69

176-178, 475-477

16-24, 43, 132-139, 189, 195, 196, 209, 210,
236, 261, 275, 297, 329, 345, 346, 439, 446,
449, 459, 468, 474

434

204, 298, 299

313, 314, 433

383-404, 406, 407, 409-412, 414-428
207, 254, 448

89-94, 435, 440

466

212

44-50

95, 168, 169, 465

214, 215, 217, 218, 220, 221, 223-229
165

445

25-299 238, 239’ 278, 293' 295, 322, 455,

447
347
203, 271

191, 192,

158, 159, 205, 208, 250, 265, 272-276,

1-15,



27,
28.
29.
30.
31.
32.

BB.

1.

AA.

B.

C.

CC.
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Var/form Accession numbers

Raja valli 455, 456

Rasa valli 38-42, 116-120, 139, 140, 147-150
Suduraja ala 200

Tambala 30-33, 35-37, 128-131, 248
Urumpirai 144, 145

Wal ala 190

Stems wingless and round. Leaves simple, narrowly ovate and
dark green, tuber shape cylindrical. Yams of African origin.

Species - Dioscorea rotundata

Var/for:n Accession numbers
Bcke VG

Stem twines to the left; that is in an anti-clockwise direction.
Leaves simple and broadly ovate.
Numerous small tubers produced; bulbils absent.

Species - Dioscorea esculenta

Var/form Accession numnbers
1. Java ala 71-78, 80, 166, 240, 241, 258, 304, 437, 443
2. Katyv ala 163, 164
3. Kukulala/ 81-88, 193, 242-244, 264, 300, 301, 312,

Katukukulala 436, 442, 452, 463, 470

4, Siru valli 111-115

Usually one or two tubers produced, large number of aerial
bulbils present.

Species - Dioscorea bulbifera

Var/form Accession numbers

1. Jaffna collection 179-182



BB.

4,2,

AA.
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Var/form Accession numbers
2. Mothaka valli 101-103, 105, 106, 109, 110, 457, 453
3. Rasa valli 141-143

(yellow flesh)

4., Udnla 171, 280, 283-288, 432, 472, 309

Leaves compound trifoliate or palmate.

Species - Dioscorea pentaphylla

Var/for:. Accession numbers
Katuwal: ala 317

1 Key (2) to the 5 species of "Dioscorea" cultivated

at Dodangolla

Tubers arc small, many, borne in clusters at the end of stolons,

ovoid, very hairy. OSpines present.

Species - Dicscorea esculenta

Var/form Accession numbers

1. Java als 71-78, 80, 166, 240, 241, 258, 304,
437, 443

2. Katu ala 163, 164

3. Kukulala/Katukukulala 81-88, 193, 242-244, 264, 300, 301,
312, 436, 442, 452, 463, 470

4, Siru valli 111-115

Tubers are large and usually with one or two tubers. Spines

rarely present.

Tubers skape variable. Sprout purplish red, stems winged and

square.

Species - Discorea alata

Var/form Accession numbers
1. Angili ala 260, 324
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Var/form Accession numbers

2. Danadila 430

3. Hingurala 51-65, 96-100, 124-128, 161, 162, 255,
306, 307, 338, 344, 351, 429, 441, 450,
469, 473

4. Hiritala 263, 431, 438, 464

5. Ini ala 121-123, 197, 231, 249, 444, 453

6. Jamburalsa 251, 460

7. Jdafi.a purple 66-69

8. Jaffna collection 176-178, 475, 477

9. Kahata ala 16-24, 43, 132-139, 189, 195, 196,
209, 210, 236, 261, 275, 297, 329,
345, 346, 439, 446, 449, 459, 468,

474
10. Kaheta kondol 434
11. Kahata angala 204, 298, 299
12. Kandala 313, 314, 433
13. King yam 383-404, 406, 407, 407, 409-412,
414-428
14. Kiri ala 207, 254, 448
15, Kiri kondol 89-94, 435, 440
16. Kiri udala b6
17. Kondcl ala 212
18. Kombu valli Lh_50
19. Leydenta 95, 168, 169, 465

20. Puerto Rico Yams 214, 215, 217, 218, 220, 221, 223 -229
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Var/form Accession numbers

21. Reja Hingurala 165

2¢2. Rat: Hingurala 445

23. Rata ala 25-28, 238, 239, 278, 293, 295, 322,
445, 447

24. Ratangals 347

25. Rata ala 191, 192, 203, 271

26. Raja ela 1-15, 158, 159, 205, 208, 250, 265,
272-276, 290-292, 331-337, 343, 451,
461, 467, 471

27. iaja valli 455, 456

28. Rasa valli 38-42, 116-120, 139, 140, 147-150

29. Sudureja ala 200

30. Temoala 30-33, 35-37, 128-131, 24¢&

31, Urunpirai 144, 145

32. Wal ala 190

BB, Tuber shape not variable. Sprout green, stems wingless and

cylindrical.
C. Large number of aerial bulbils present.

Species - Dioscoree bulbifera

Var/form Accession numbers

1. Jaffra collection 179-182

2. Mothika valli 101-103, 105, 106, 109, 110, 457, 458
3, Rasa valli 141-143

(yellow flesh)

4. lldala 171, 280, 283-288, 432, 472, 309

CC. Aerial vulbils absent

D. Leaves simple. Stem twines to the right; that is in a clock-
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wise direction. Spines present in mature stem only. Yams of
African origin.

Species - Dioscorea rotundata

Var/form Accession numbers
1. Boke 70

D. leaves compound trifoliate or palmate. Stem twines to the
left; ~hat is in an anti~clockwise direction. Spines present
in all parts of the plant. Yams of South-East Asian

origin.

Species - Dioscorea pentaphylla

Var/fo:'m Accession numbers

1. Katuwala ala 317

2 Key for the identification of varieties and forms

of "Di.gcorea alata" found in Sri Lanka
A. Tubers somewhat flat and digitate. Flesh yellowish white.
Surface below skin is purplish pink with deep purple dots.

B. Tubers are large and digits divided halfway.

Var/form Accession numbers
1. Angili ala 260, 324

BB. Tubers small, digits deeply divided.

Var/form Accession numbers
1. Hingurala 51-65, 96-100, 124-128, 161, 162, 255,

306, 307, 338, 344, 351, 429, 441,
450, 469, 473

2. Hiritala 2613, 431, 438, 464

3. Rata Hingurals 445

AA. Tubers cylindrical and lobed.
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B. Flesh colour is yellowish white, light yellow, and orange
yellow. Cultivated variety. Surface skin is purplish pink

with decp purple dots, or light orange yellow or purplish red.

Var/form Accession numbers
1. Kahata ala 16-24, 43, 132-139, 189, 195, 196,

209, 210, 236, 261, 275, 297, 329,
345, 346, 349, 446, 449, 459, 468,

474
2. Kahata kondol 434
3. Kahata angala 204, 298, 299
4. Kombu valli (2) 48, 49, 50
5. Ra;a Hingurala 165

BB. Flesh is light orange yellow. Surface below skin is pale

yellow. Tuber more hairy. Wild variety.

Var/form Accegsion numbers
1. Val ala 190

AAA. Tubers nore or less round.
B. Flesh is yellowish white. Surface below skin is purplish pink

with deep purple dots or pale yellow or light orange red,

C. Leaf bture shallowly cordate (shallow sinuous).

Var/form Accession numbers
1. Suduraja ala 200

CC. Leaf base cordate (deep sinuous).

Vaer(gm Accession numbers
1. Kiri ala 207, 254, 448
2. Kiri udala 466

3. Kiri kondol 89-94, 435, 440
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4, K:indol als 212

5. +Puerto Rico Yams 214, 215, 217, 218, 220, 221, 223-229
BB. Flesh is pale yellow. Surface below ckin is light orange

yellow. Tubers with more adventitious roots.

Var/:orm Accession numbers
1. Urumpirai 144, 145

BBB. Flesh is light purple. Surface below skin is purplish red.

Var/form Accession numbers
1. Raja ala 1-15, 158, 159, 205, 208, 250, 265,

272-276, 290-292, 331-337, 343, 451,
461, 467, 471

2. Rasa valli 38-42, 116-120, 139, 140, 147-150
3. Raja valli 455, 456

4-' King yam 383-404, 406, 407, 403-412, 414-428
5. .affna purple 66-69

6. Jaffna collection 176-178, 475-477

AAAA. Tubers rcound and lobed.
B. Flech s white or light purple or light orange yellow.

Surface below skin is purplish pink with deep purple dots.

Var/:orm Accession numbers

1. 1ini ela 121-123, 197, 231, 249, 444, 453

2. Kandala 313, 314, 433

3- Rata ala 25"29, 238. 239) 2789 293, 2959 322,
445, 447

.BB. Flesh is white and light purple. Surface below skin is
purplish red or deep purple.

Var/:orm Accession numbers

1. l'atu ala 191, 192, 203, 271

2. FRatangala 347
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BBB. Flesh is light orange yellow. Surface below skin is purplish

red. .
Var/orm Accession numbers
1. Tambala 30-33, 35-37, 128-131, 248
2. Jamburala 251, 460

BBBB. Flesh und surface below cork are deep purple in colour.

Var/torm Accession numbers
1. leydanta 95, 168, 169, 465
2. Dbandilae 430

3. Kombu valli (1) 44-47

.3 Identification of varieties and forms of "Dioscorea

pulbifera" found in Sri Lanka

A. Tubers round. Flesh is greenish yellow. Aerial tubers have a

smooth surface. Cultivated and edible variety.

Vai/f rm Accession numbers
1. Mcthaka valli 101-103, 105, 106, 109, 110, 457, 458
2. Rasa valli 141-143

(yellow flesh)

3. Jeffna collection 179-182

AA. Tubers round or ellipsoidal. Flesh is greenish yellow with
light purple blotches. Aerial tubers with slightly wavy or

warty surface. Wild and non edible variety.

Var/formn Accegsion numbers
1. Udeala 171, 280, 283-288, 432, 472, 309

4 Characters used in the identification of varieties

and cultivars of "Dioscorea esculenta" cultivated in Sri Lanka

A. Spines less prominant and found in mature stem and leaf petiole

only.
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Var/form Accession numbers
1. Java ala 71-78, 80, 166, 240, 241, 258, 304,
437, 443

AA. Spines more prominent and found in all parts of the stem and

leaf petiole.

Var/form Accession numbers

1. Katu ala 163, 164

2. Kukulala/ 81-88, 193, 242-244, 264, 300, 301,
Katukukulala 312, 436, 442, 452, 463, 470

3. Siru valli 111-115

Foliar anatomical and epidermal features

.1 Mid rit region and transverse section of leaf lamina

Drawings were made of the outline of T.S. mid rib region and

T.S. portion ¢« f leaf lamina under camera lr~ida.

1. The outlines of the leaf mid rib region of D. alata has a
characteristics projection downwards, where as the other 4 species
do not have i*. The shapes of the mid rib region of D. esculenta
and D. bulbifera are more or less rounded and there is not much
dit'ference in shape between the two species. The shape of D. rotun-
data are fiattened with two projections to the sides at the lower
end. The snap¢s of D. pentaphylla is also flattened with no

projections. (Appendix Figures, pages 196 - 205 Mid Rib Region).

2. Transverse section of leaf lamina show marked differences in the

upper epidermal cells of the different species.

Upper epldermal cells of D. alata are generally larger than

those of D. esculenta and D. bulbifera, and the cells are somewhat
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cuboidal in a ‘transverse section. Upper epidermal cells of D.
bulbifera are relatively small and rectangular when compared to those
of D. glgig'and D. esculenta. Upper epidermal cells of D. esculenta
are of intermediate size and more elongated in shapes. (Appendix

Figures, pages 200 - 217, Lamina thickness).

There are two palisade layers in all the accessiona drawn.
The lcwer palisade layer is generally much smaller than the uppusr
palisade layer. The presence of two palisade layers indicate some
degree of adaptation to dry habitat or to regions of very high solar
radiation or insolation. All thres species of Dlioscorea exhibit a

certain degree of xeromorphic features as regaras the leaf anatomy.

2 Leaf epidermal features

As regards stomatal distribution the majority of species and
cultivars examined show the hypo-stomatous condition.' Dioecorea

bulbifera is amphistomatous while the other species examined are

hypostomatous.

Drawings were mace of epidermal features using camera lucida.

(Appendix Figures, pages 218 - 222 Leaf Epidermal Features).

In all the species stomatal arrangement is anomocytic and the
anticlinal epidermal walls are polygonal. Stomatal distribution is
irregular and the axes of stomata are randomly orientated. Guard

cells are bean shaped in surface view.
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Plate 24, Dioscorea rotundata, Boke; Lower Epidermis (10 x 10)
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1. Adaxial surface

The four varieties of Dioscorea bulbifera, namely; Mothaka

valli, Jaffna collection, Rasa valli (yellow flesh) and Udala are

amphistomatous, but the number of stomata on the adaxial surface is

few. The epidermal walls are straight.

The other species examined do not have stomata on the adaxial

surface. The epidermal walls are somewhat straight.

2. Abaxial surface

The shapes of the epidermal cells of different cultivars and
species are g:ven below.
(a) D. rotundata

1. Boke - Markedly sinuous, elongated

(b) D. pentaphylla

1. Katuwala ala -~ Somewhat straight, elongate and isodiametric

(c¢c) D. esculenia
1. Kukulala
2. Java ala

- Somewhat straight isodiametric
3. Siru valli

4. Katu ala

(4) D. bulbifera
1, Mothaka valli )

2. Jaffna collection ; - Sinuous, elongate
)

3. Udala



10.

11.

12.
13.
4.
15.
16.
17.
18.
19,
20.
21,
22.
23.
24,

25.

D. alata
Angili -ala
Hingurala
Hiritala

Rata Hingurala
Ini gla
Kandala

Kahata angala
Kahata ala

Kahate K:ndol

N Nt N e e e N S e N i e N S e e s s

Kombu valli

Raja Hingurala

Kiri ale

Kiri Kondol

Kirli Udala
Kondol ala
Puerto Rico Yama
Jaffna purple
Jaffna collection
King yam

Raja ala

Rasa valli

Raja valli
Urumpirai

Wal ala

Suduraja ala

)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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Somewhat straight and elongate

Somewhat straight, usually isodiametric,

some cells elongate

- Somewhat straight, isodliametric

- Sinuous, elongate
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26. Leydanta
27. Tambala

28. Jamburala
- Sinuous, elongate

29. Rata ala

30. Ratu ala

31. Ratangala

The epidermal features are not very helpful in varietal
identification. Within the species it is difficult to identify
varieties by means of their epidermal features. Stomatal arrange-
ment, guard cells form and the shape of the epidermal cells as seen

in the surface view is somewhat similar in most of the accessions

examined in thie study.

The hynostomatous conditions and the presence of more than

one tier of palisade cells can be regarded as xeromophic features.

4 Eco-pnxpiologicgl parameters

Leaf indexes, namely; 'Density Thickness' (dry matter content
per unit area) 'Degree of Succulence' (water content per unit area),
and 'Potential leaf tissue hydration' (water content per unit dry
matter), were calculated for 3 different species, namely; D. alata,

D. bulbifera and D. esculenta (Table 6).

There =#as no significant difference between the 3 species in
'Density Thiciness'. The highest value for this was found in D.
esculenta (0.0051 gm/cmz) which seems to be positively correlated

to lamina thickness.
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'Degree of Succulence' and 'Potential leaf tissue hydration’
showed significant difference among the 3 species, and these 2 leaf

indexes are related to the water content in the leaf.

In D. alate upper epidermal cells are large and more vaculo-
lated, and in D. bulbifera these cellc are sasll when compared.
This indicates that the water content pe:i unit area in the leaf is
highest in D. alata and hence the degree of succulence is highest in
D. alata and lowest in D. bulbifera. The values obtained for

potential leaf tissue hydration also substantiates this view.

When we compare lamina thickness, D. esculenta has the highest
value and thie is also reflacted in Density Thickness where high
values were recorded for D. esculenta as compared with the other two
species. Leaf indexes were non significant between the different

forms or groups within all the three species, (Table 7).

Ecophysiologicel parameters suggest that D. esculenta can

withstand moderate water stress when compared to D. alata and D.

bulfera.

5 Survey of phenolic constituents of 15 accessions

of Dioscorea

Fifteen varieties/forms were selected from the 3 common edible

species of Dioscorea, namely; D. alata, D. bulbifera and D. esculenta

and with the species D. rotundata variety Boke were tested for

flavanoid epots for comparison. Testing was done for the dry leaf as

well as for the fresh leaf.
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1 Position of the flavanoid spots in the 2-dimensional

chromatogram

Two-dimensional chromatogram showing position of flavanoid
spots are given in Fig. 13. A total of 14 ultra violet active
spots (A......N) and a total of 9 coloured spots after spraying with
aluminium chloride and sulphanilic acid reagent were recorded. The
number of ultra violet active spots varied from 1 to 6 and the
number of coloured spots after spraying with the above mentioned

reagents varied from 1 to 5.

.2 Colour of spots under ultra violet light and with

different spray reagents

Detection procedure Appearance
Visible 1light None

Ultra violet light White
Alumini:um chloride Yellow
Sulphanilic acid reagent Reddish brown

3 Spot numbers and their distribution pattern

The numbers of ultra violet active spots and chemically
reactive spots are given in Table 5.

Spots number 1 is common to ull the species and is compara-
tively larger than the other flavanoid spots. It can be used as a
generic marker.

Spot number 3 was found in the fresh leaf of 4 varieties of

D. esculenta, namely; Java ala, Siru valli, Kukulala and Katu ala.

It was also found in the dry leaf of D. esculenta varieties but not
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in Java ala. Probably thlis compound must have been broken down
during the drying of the leaf. Fresh leaves of D. alata varieties,
namely; King Yam and Ini ala also had same spots, showing that it is

not specific to D. esculenta only.

Spot number 8 was found only in the fresh leaf of D. esculenta
variety Siru valll which seem to be specific to that variety. Siru

valli also had the highest number of flavanoid spots (5).

In D. alata variety Ini ala spot numver 9, Hingurala spot
number 2, and in D. esculenta variety, Siru valli spot number 7 ware
detected in the dry leaf but not in the fresh leaf. These compounds

may be regarded as being specific to these varieties only.

It should be mentioned that the fresh leaves had the same
number or morc number of flavanoid spots in all the varieties tested.
This shows that some of the phenolic compounds are broken down or
destroyed in the drying process.

¥ithin species also there seems to be variability in the
flavanoid spots. Also there is variability in the number of ultra
violet active spots.

Spot number 1 is a phenolic compound (AlCl3 positive) found
in all the 4 species and 14 varieties examined in this study. This
phenolic or flavanoid can be used as a generic marker.

There are no species specific phenolic compounds or ultra

violet active spots. This preliminary study shows that leaf

flavanoids ar~ not useful in species or varietal characterization of

the genus Dioscorea.



Table 5.

Flavanoid Spot numbers in different varieties/forms and their distribution pattern

Varieties / forms

Chromogenic spots

Ultra violet spots

Spot .numbers Total Total
12 3 4 5 6 7 8 g Mo D EF GH I Jg K L ¥ y No-
D. alata '
King yam - Try leaf + + 2 + 4+ 2
Fresh loaf + + 3 + + o+ 4
Raja ala - Dry leaf + 1 + + + 5
Raja valli - Dry leaf + 1 + + 3
Rasa valli - Dry leaf + 1 + + o+ 6
Ini ala - Dry leaf + + 2 + + + 6
Fresh leaf + + 2 + 3
Hingurala - Dry leaf + 4+ 2 + + ' 5
Fresh leaf + + + 3 + 3
Kahata ala - PFresh leaf + + 4+ 3 + + 4
D. esculenta
Java ala - Dry leaf + 1 + 2
Fresh leaf + + 4+ 3 + 2
Siru valli - Dry leaf + + + 3 + 2
Fresh leaf + + + + + 5 + 3
Kukulala - Dry leaf + + + 3 + + 3
Fresh leaf + + + 3 + + 2
Katu ala - Fresh leaf + + + 3 + + 3

[4A!



(contd.) Table 5.

Varieties / forms Chromogenic spots Ultra violet spots
Spot numbers Total Total
No. No.
12 3 4 5 6 7 8 9 A B CDEUP F GHI J K1 M N

D. bulbifera

Mothaka - Dry leaf + + + + + + 4
valld Fresh leaf + + + +

Rasa - Presh leaf + + + + 4 + + 2
valli

(yellow flesh)

Jdala - Fresh leaf + + + 3 + + 2

D. rotundata

Boke - Presh leaf + 1 + 1

€cT
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Fig. 13. Two-dimensional chromatogram showing position

of flavanoid spots on the chromatogram
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Statistical evaluation of morphological, anatomical

and ecophysiological parameters

1 Comiarison between the three cultivated species

of Dioscorea

In all 24 morphological, anatomical and ecophysiological
characters were tested; of which 14 characters showed significant
differences in means either at 5% or at 1% level between the 3

cultivated species (Table 6).

(1) Morphological characters

Five morphological characters showed significant differences
in means between the 3 species. Lamina breadth, and maximum tuber
length showed significant differences in means at 5% level. Lamina
length, leaf petiole length and maximum tuber breadth showed
significant differences in means at 1% level among the 3 cultivated
species. There was no significant difference of means in under-

ground tuber weight and total tuber weight.

D. alata had the highest mean values in all the morphologicel
characters except for lamina breadth where D. bulbifera showed the

highest value. D. esculenta had the lowest values for all the

morphological characters.

Highest mean lamina length was found in D. alata (10.94 cm),
intermediate in D. bulbifera (9.35 cm) and the lowest value in D
esculenta (5.41 cm). Mean lamina breadth was highest in D. bulbi-
fera (7.96 cm), intermediate value in D. alatu (7.05 cm) and lowest

value in D. esculenta (5.29 cm). Mean leaf petiole length was
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longest in D. alata (6.50 cm), intermediate in D. bulbifera (5.81 cm)

and lowest in D. esculenta (4.28 cm).

Mean meximum tuber length was found to be highest in D. alata

(22.88 cm).'intermediate in D. bulbifera (15.59 cm), and lowest in
D. esculenta (12.81 cm). The highest value for mean maximum tuber
breadth was found in D. alata (17.55 cm), where as an intermediate
value was found in D. bulbifera (15.74 cm) and the smallest mean
breadth was in D. esculenta (5.32 cm). Highest mean underground
tuber weight was found in D. alata (2.90 kg) intermediate in D.
bulbifera (1.65 kg), and the lowest value in D.esculenta (1.56 kg).
Mean value for total tuber weight was found highest in D. alate
(2.99 kg), D. bulbifera had an intermedieate weight (2.85 kg) and

the lowest weight was in D. esculenta (1.56 kg).

For the characters that showed significant mean differences
among the species, t~-test were performed for pairs of species to see
which pairs were significantly different. Analysis of variance
between the 2 species, D. alata and D. esculenta, showed that mean
lamina breadth and maximum tuber length were significantly different
et 5% level. Leaf petiole length was significantly different at 1%
level. Lamina length, maximum tuber breadth were significantly
different at 0.1% level between these 2 species. Although D. alata

and D. bulbife:a can be distinguished qualitatively in the field or

in herbarium specimens, the quantitative paramsters in these two

species do not show statistically significant differences.

Tre 2 species D. esculenta and D. bulbifera showed significant

differences at 5% level for lamina length, lamina breadth and maximum
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tuber breadth. There were no significant differences between these

2 species for leaf petiole length and maximum tuber length.

&

(2) Ansiomical characters

Among the 14 anatomical characters .analysed, 7 characters,
namely; number of epidermal cells, stomatal index, lamina thickness,
height of upper epidermal cells, height of upper palisade cells,
height of lower palisade cells and total height of palisnde cells

showed significant difference at 1% among the 3 cultivated species.

Mean number of epidermal cells was highest in D. bulbifera
(45.35), while intermediate number was found in D. slata (30.70) and
lowest was found in D. esculenta (20.97). A high mean stomatal
index was found in D. esculenta (26.03%), while D. alp+a had an

intermediate value (22.23%), and the lowest stomatal index was in

D. bulbifera (16.71%).

Mean lamina thickness was highest in D. esculenta (275.28/u),
intermediate in D. alata (226.22/u) and lowest in D. bulbifera
(191.84/u). The highest value for the mean height of upper epidermal
cells was found in D. alata (60.10/u), intermediate value in D. escu-
lenta (45.34/u), and the lowest value in D. bulbifera (24.79/u).

Mean height of upper palisade cells gave height value in D. esculenta
(85.47/u), intermediate value in D. alata (56.74/u) and lowest value
in D. bulbifera (49.67/u). Mean height of lower palisade cells war
also highest in D. esculenta (44.82/u). intermediate in D. bulbifera
(26.64/1) and the lowest in D. alata (23.40/u). Mean highest value

for the total height of palisade cells was found in D. esculenta
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(130.32/u), intermediate value for D. alata (80.14}1) and the lowest

value was found in D. bulbifera (76.31)1).

There was no significant difference among these 3 species for
number of guard cells, length of epidermal cells, breadth of epider-
mal cells, length of a guard cells, breadth of a pair of guard cells,

height of spongy cells, and height of lower epidermal cells.

When t-tests for the pairs of species were performed it was
seen that the mean number of epidermal cells, and stomatal index were
significant at 5% level for the comparison between D. alata and D.
esculenta. Lamina thickness was significant at 1% level. The
height of upper epidermal cells, heighi of upper palisade cells,
height of lower palisade cells, and the total height of palisade

cells were si-nificant at 0.1% level.

For the comparison between the 2 species, D. alata and D.
bulbifera, lamina thickness showed significant difference at 5%
level. The number of epidermal cells, stomatal index, height of
upper epidermal cells showed significant difference at 0.1% level,

but other anatomical characters were not significant between these

2 species.

The pair of species D. esculenta and D. bulbifera showed
significant difference at 1% level for all the 7 characters that

were significant in the F-test of the ANOVA.

(3) Ecophysiological parameters

Of the 3 ecophysiological characters "potential leaf tissue

hydration" showed significant difference at 5% level between the
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3 cultivated species of Dioscorea. D. alata had the highest mean
value of 434.49%, D. esculenta had the intermediate value of 387.82%

and the lowest mean value of 360.76% was found in D. bulbifera.

"Degree of succulence" showed significant difference at 1%
level among the 3 specles having the highest mean value of
0.0202 gm/cm2 for D. alata, intermediate value of 0.0197 gm/cm2 for

D. esculenta and the lowest value of 0.0158 gm/cm2 for D. bulbifera.

There was no significant difference among the 3 species for
"density thickness". For this leaf index the highest mean value of
0.0051 gm/cm2 was found in D. esculenta, and intermediste value of

0.0047 gm/cm2 in D. alata and lowest value of 0.0044 gm/cm? in

D. bulbifera.

The t-test for the pairs of groups showed that between D.
aleta and D. esculenta no significant difference for the above 3
leaf indexes. Between the 2 groups D. alata znd D. bulbifera
"potential tissue hydration" showed significant difference at 5%
level, and the "degree of succulence" showed significant difference
at 0.1% level. In D. esculenta and D. bulbifera "degree of succu-
lence" was significantly different at 5% level between these 2

species, where as no significant difference was found for "potential

tissue hydration".

2 Group comparisons

In the group comparisons maximum tuber breadth showed signifi-
cant difference at 5% level. Lamina length, lamina breadth, leaf
petiole length and maximum tubter length showed significant difference

at 1% level among the morphological characters.
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Number of epidermal cells, stomatal index, lamina thickness,
height of upper epidermal cells and height of lower palisade cells
showed significant difference at 1% level. Other anatomical
characters and the ecophysiological characters were non significant

among the 10 groups compared (Table 7).

.3 95% Confidence Interval for different group

mean comparisons

Raja, ala group (gp. 4) was taken as a standard group as there
are 6 different forms of this variety and it is found in both mid
and low country wet zones and in the Jaffna district and is a widely
distributed variety. This group was compared with the other 9
gkroups and thc 95% confidence interval for the difference of means

between this (roup and the rest taken individually are shown in

Table 8.

(1) Morphological Characters

Mean lamina length was higher in Raja ala group (gp. 4) than
the Hingurala, Kukulala and Mothaka valli groups, (gps. 1, 9 & 10).
Mean lamina breadth was higher in Raja ala group (gp. 4) than in the
groups Hingurela, Kahata ala, Kiri kondol, Tambala, Ratu ala, Ley-

dants and Kukulala, (1, 2, 3, 6, 7, 8 & 9).

Raja ala group (gp. 4) had a higher mean leaf petiole length
than the petiole lengths of Hingurala, Kiri kondol, Ratu ala, Kukul-

ala and Mothaxa valli groups, (gps. 1, 3, 7, 9 & 10).
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Mean maximum tuber length was much higher in Kahata ala,
Tambala and Ratu ala groups, (gps. 2, 6, 7) than the mean maximum
tuber length of Raja ala group (gp. 4).

Leydanta group (gp. 8) had a higher mean maximum tuber breadth
than Raja ala group (gp. 4), where as this difference was much
higher in Rajs ala group (gp. 4) when compared to Kukulala group

(gp. 9).

(2) Anatomicel characters

Mean number of epidermal cells was much higher in Hingurala
and Mothaka valli groups (gps. 1 & 10) than in Raja ala group (gp. 4).
Higher mean stomatal index was found in the Raja ala group (gp. 4)
than the Hingurala and Mothaka valli groups (gps. 1 & 10).

Kahata ala group (gp. 2) had a much higher mean lamina thick-
ness than in the Raja ala group (gp. 4).

Mean h-ight of upper epidermal cells was higher in the Kahata
ala group (gp. 2) than in Raja ala group (gp. 4) where as it is much
higher in Raja ala group (gp. 4) than in the groups Kukulala and
Mothaka valli (gps. 9 & 10).

In the Kukulala group (gp. 9) mean height of lower epidermal
cells was higher than the Raja ala group (gp. 4).

For the above mentioned characters Confidence Interval

contains zero between the other groups.



Table 6.

Means F-test and t-test for the different species

Species Means F-~test t-test
Characters Group 1 Group 2 Group 3 Group 1 Group 1 Group 2
(D. alata) (D. escu- (D. bulbi- ve 2 vs 3 ve 3
lenta) fera)
Morphological characters
1. Lamina length (cm) 10.94 5.41 9.35 * *ox o n.s. »
2. Lamina breadth (cm) 7.05 5.29 7.96 ® * n.s. *
3. Leaf petiole length (cm) 6.50 4.28 5.81 * = # = n.s. n.s.
4. Maximum tuber length (cm) 22.88 12.81 15.59 * * n.s. n.s,
5. Maximum tuber breadth (cm) 17.55 5.32 15.74 * - .. n.s. *
6. Underground tuber weight (kg) 2.90 1.56 1.65 n.s. - - -
7. Total tuber weight (kg) 2.99 1.56 2.85 n.s. - - -
(underground + aerial)
Anatomical characters
8. Number of epidermal
cells (12.5 x 45) 30.70 20.97 45.35 * o * *ox o * =
9. Number of guard
cells (12.5 x 45) 8.60 7.37 9.12 n.s. - - -
10. Stomatal Index (%) 22.23 26.03 16.71 * . . il
11. Length of epidermal cells (/u) 54 .01 59.40 52.77 n.s. - - -
12. Breadth of epidermal
cells ()1) 24.29 20.30 25.12 n.s. - - -
13. Length of a guard cell (/u) 26.17 26.46 27.38 n.s. - - -
14. Breadth of a pair of
guard cell (/u) 20.43 19.98 20.03 n.s. - - -
15. Lamina thickness (/u) 226.22 275.28 191.84 * o * o * lled

eet



(contd.) Table 6

Species Means

F-test t-test
Characters Group 1 Group 2 Group 3 Group 1 Group 1 Group 2
(D. alata) (D. escu- (D. bulbi- vs 2 vs 3 vs 3
lenta) fera)
16. Height of upper epidermal
cells (/u) 60.10 45.34 24.79 * = * x o= * % o» = »
17. Height of upper palisade
cells (/u) 56.74 85.47 49.67 * » *x . n.s. - =
18. Height of lower palisade
cells (/1) 23.40 44,82 26.64 * * w ow n.s. * w
19. Total height of palisade
cells (/u) 80.14 130.32 76.31 * = *xo» n.s. * =
20. Height of spongy cells (/u) 62.71 72.67 66.97 n.s. - - -
21. Height of lower epidermal
cells (/1) 16.34 15.04 15.26 n.s. - - -
Ecophysiological characters
22. Density thickness (gm/cm2) 0.0047 0.0051 0.0044 n.s. - - -
23. Degree of succulence (gm/cmz) 0.0202 0.0197 0.0158 * = n.s. * x *
24. Potential leaf
tissue hydration (%) 434.49 387.82 360.76 * n.s. * n.s.
n.s. - non sgignificant
* - &8ignificant P = 0.05
*a - highly significant P= 0.01
bladd - very highly significant P = 0.001

ELET
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three cultivated

srecies.,

aroup 1 - Hiniurala
Group 2 - Kahata ala
Group 3 - Kiri kondol
Group 4 - Haja ala

roup & - 1Ini ala

Groun o - Mhnmbala
aroup 7 - Ratu ala
Group 8 ~ lLeydanta
Group 9 - FKukulals

aroun 0 - Nothake valli



Table

7. Means and

F-test for the different Groups

Group Means F-test
Character Group Group Group Group Group Group Group Group Group Group
1 2 3 4 5 6 7 8 9 10
Morphologicél characters
1. Lamina length (em) 7.99 11.09 11.53 11.95 11.73 10.16 10.34 11.38 4.81 10.00 * x
2. Lamina breadth (cm) 4.88 7.23 6.79 8.73 T.73 6.39 6.46 6.85 4.77 8.73 » »
3. Leaf petiole
length (cm) 4,36 T.28 5.61 7.67 7.70 6.60 5.78 6.92 4.32 5.96 * on
4. Maximum tuber
length (cm) 17.38 32.70 20.43 13.51 21.83 30.29 28.62 22.83 8.10 15.67 il
5. Maximum tuber
breadth (cm) 17.60 19.94 15.98 14.59 18.10 18.04 14.50 24.25 3.25 16.10 *
Anatomical characters
6. Number of epider-
mal cells (12.5x4.5) 46.17 27.74 29.84 27.43 30.60 29.50 27.35 33.35 20.25 43.63 *
7. Stomatal Index (%) 16.18 23.54 23.20 21.97 24.64 22.95 22.90 23.39 26.38 16.41 * ®
8. Lamina thickness (/u) 230.26 256.04 220.96 213.18 232.70 238.28 206.64 204.24 227.73 192.51 * *
9. Height of upper
epidermal cells (/u) 58.46 72.22 59.72 55.07 60.06 63.24 49.95 54.20 41.10 24.54 = =
10. Height of upper
pelisade cells (/u) 48.72 65.79 54.83 55.75 61.17 56.05 51.80 54.39 63.53 50.32 n.s.
11. Height of lower
palisade cells (/1) 28.00 26.64 22.42 21.71 24.05 24.60 19.79 22.57 37.11 27.01 * o
12. Total height of
palisade cells (/u) 76.71 92.43 77.26 7T7.45 85.22 80.66 71.59 76.96 100.64 77.33 n.s.

Se1



(contd.) Table 7

Group Means F-test
Character

Group Group Group Group Group Group Group Group Group Group
i 2 3 4 5 6 1 8 9 10

Eco-physiolcogicel characters

13. Degree of succulencg
(gm/cm

14. Potential leaf
tissue hydration (%) 503.62 454.28 443.86 399.42 402.89 388.90 414.38 421.88 357.08 364.59

) 0.0187 0.0213 0.0197 0.0197 0.0204 0.0197 0.0208 0.0204 0.0215 0.0157 n.s.

n.s.

n.s. - non significant
i - significant P = 0.05
*e - highly significant P = 0.01

9g T



Table 8. 95% Confidence Intervals for different mearn comparison

Mean comparison Group 4 vs 1

Mean comparison Group 4 vs 2

Mean comparison Group 4 vs 3

Character Mean diffe- Lower Upnper Mean diffe- Lower Tpper Mean diffe- Lower Upper
rence bound- bound- rence bound- bound- rence bound- bound-
X4 - X1 oy oy x4 - x2 Y 8@ X4 - X3 e
1. Lamins length (cm) 3.94 2.21 5.67 0.84 - 0.58 2.26 0.4 - 1.02 1.82
2. Laminas breadth (cm) 3.85 2.59 5.11 1.50 0.47 2.53 1.94 0.91 2.97
3. Leaf petiole
length (em) 3.31 1.94 4.68 0.39 - 0.73 1.51 2.06 0.94 3.18
4. Maximum tuber
length (cm) - 3.87 -14.91 T.17 -19.19 -28.24 -10.14 - 6.92 -15.97 2.13
5. Maximum tuber
breadth (em) - 3.01 -12.12 6.1 - 5.35 -12.81 2.11 = 1.39 - 8.85 6.07
6. Number of epidermal
cells (12.5 x 45) -18.74 -28.75 - 8.73 - 0.0 - 8.53 7.9 - 2.41 -10.62 5.80
7. Stomatal Index (%) 5.79 1.75 9.83 - 1.57 - 4.88 1.74 - 1.23 - 4.54 2.08
8. Lamina thickness (/u) -17.08 -41.84 7.68 -42.86 -63.14 -22.58 -7.78 -28.06 12.50
. Height of upper
epidermal cells (/u) - 3.39 -10.28 3.50 -17.15 -22.80 -11.50 - 4.65 -10.30 1.00
10. Height of lower
palisade cells (/u) - 6.29 -12.63 0.05 - 4.93 -10.13 0.27 - 0.71 - 5.91 4.49

LET



(contd.) Table 8

Mean comparison Group 4 ve 5 Mean comparison Group 4 vs 6 Mean comparison Group 4 va 7
Character Mean diffe- Lower "nper Mean diffe- Lower lprer Mean 4 “fe- Lower Uoper
rence bound- bound- rence bound- bound- rence bound~ bound-
;c4 _ ii ary ary ;:4 - 36 ary ary i4 _ ;7 ary ary
1. Lamina length (ca) 0.2 - 1.53 1.93 1.77 - 0.30 3.84 1.59 - 0.48 3.66
2. Lamina breadth {em) 1.0 - 0.26 2.26 2.34 0.83 3.85 2.27 0.76 3.78
3. Leaf petiole
length (cm) - 0.03 - 1.40 1.34 1.07 - 0.56 2.764 1.89 0.26 3.52
4. Maximum tuber
length (cm) - 8.32 -19.36 2.72 -16.78 -29.97 - 2.59 -15.11 -28.30 - 1.92
5. Maxium tuber
breadth (cm) - 3.51 ~12.62 5.6 - 3.45 -14.34 T.44 0.09 ~10.8C 10.98
6. Number of epidermal .

cells (12.5 x 45) - 3,17 -13.18 6.84 - 2.07 ~14.04 9.90 0.08 -11.89 12.05
Stomatal Index (%) - 2.67 - 6.71 1.37 - 0.98 - 5.81 3.85 - 0.93 - 5.76 3.90
8. Lamina thickness (/u) -19.52 -44 .28 5.24 -25.10 -54.68 4.48 6.54 -23.04 36.12

9. Height of upper
epidermal cells (/u) - 4.99 -11.88 1.90 - 8.17 -16.41 0.07 5.12 - 3.12 13.36

10. Height of lower
palisade cells (/u) - 2.34 - 8.68 4.0 - 2.89 -10.47 4.69 1.92 - 5.66 9.50

8¢1T



(contd.) Table 8

Mean comparison Group 4 vs 8 Mean comparison Group 4 vs8 9 Mean comparison Group 4 vs 10

Character Mean diffe- Lower Upper Mean diffe- Lower Upper Mean diffe- Lower Upper
rence bound- bound- rence bound- bound- rence bound- bound-
- - H o - - a ar, - - a ar,
X4 - %8 ary ary X4 - 39 i Y X4 - X10 Y Y
1. Lamina length (cm) 0.55 - 1.18 2.28 5.05 7.12 9.19 1.93 0.20 3.66
2. Lamina breadth (em) 1.88 0.62 3.14 3.96 2.45 5.47 0 - 1.26 1.26
3. Leaf petiole
length (em) 0.75 - 0.62 2.12 3.35 1.72 4.98 1.71 0.34 3.08
4. Maximum tuber
length (em) - 9.32 -20.36 1.72 5.41 - 7.78 18.60 - 2.16 -13.20 8.88
5. Haximum tuber
breadth (em) - 9.66 -18.77 - 0.55 11.34 0.45 22.23 - 1.51 -10.62 T7.60
6. Number of epidermal
cells (12.5 x 45) - 5,92 -17.89 6.05 7.18 - 4.79 19.15 -16.20 -26.21 - 6.19
7. Stomatal Index (%) - 1.42 - 6.25 3.41 - 4.4 - 9.24 0.42 5.56 1.52 9.60
8. Lamina thickness (/u) 8.94 -20.64 38.52 -14.55 -44.13 15.03 20.67 - 4.09 45.43
9. Height of upper
epldermal cells (/u) 0.87 - 7.37 9.11 13.97 5.73 22.21 30.53 23.64 37.42
10. Height of lower
palisade cells (/u) - 0.86 - 8.44 6.72 -15.40 -22.98 - 7.82 - 5.30 -11.64 1.04

6ET
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Studies on Rapid Vegetative Propagation Techniques
The supply of planting material in yam cultivation is a major

Miri-sett technique and rooted vine cutting are used for

problem.

rapid propagation, to produce seed tubers :n other yam growing
countries. “here 1is no intormation on these two methods for vyam
cult.vars »t Sri Lanka. Theretore, to evaluate the possibility. ot

using these two methods, and to study their tield pertormance,

tollowing experiments were designed and conducted in the University
Experimental Station, Dodangolla, Kundasale.

1. Mini-gett technique

2. Rooted vine cuttings
1. Experiment 1. - Mini-sett technique

Usually seed yams, either whole tubers or pieces 250 -~ 500 g.
are usec to produce ware yams. In the mini-sett technique tuber pieces
weignine 2' - 125g were used to produce 250 - 500 g seed tubers trom
coca. yem cultivars, under tield conditions during 1986.

Tne treatments included 10 cultivars and tive seed sizes‘
weighing 25, 50, 75, 100 and 125 g.

Cultivars used belong tc D. alata, namely: Ini ala, Nigerian,

Raja ala, Thambala, Kahata ala, Rata ala, Loc-dantha, Angili ala,

Hingurala and Kombuwalli.


http:possibility.of
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Tuber pieces were obtained from non-dorment tubers -atter
removing from head and tail ot the tubers. After ashing and drying cut
surtaces, tuber setts were sprouted in sand beds. They were
transplant»d :.n experimental plots of size 2.5 m X 1.5 m at a spacing
o 0.5 0 X 0. m.

iincl tuber yields are given in Table 1. Ettects ot both
cultivars and weight groﬁps, and the interactions between cultivars and
weight groups were very highly signiticant. Tuber yields were within
the range 356g and 1183g with a mean yield of 751.53g. Increasing
weight of tuber pieces increased the tuber yield by 66% of the mean
yield trom 25 to 125q. Kahata ala (B876.67g) the highest and Hingurala
{538.67g9) the lcwest shows a ditference ot 45% o: the mean tuber yield.
The treatment combinations, except, 25g ot Raja ala, Angili ala and 25g
and 50 g ot Ini ala, Hingurala have given higher vyields than the
expectec size ot seed tubers 250 :io 500g. Theretore, lower weights of
tuber preces, could be used to produce expected size ot seed tubers and
tnis posqiblli.y was attempted in Experiment 2.

Exferinen 2

In Experiment 2, tuber pieces weighing 15, 25 and 359 were

used with the ten cultivars. This experiment was conducted during the

1987 growing scason.

The tinal tuber yields are given in Tahle 2 shows signiticant
ditterences between culcivars and weights of tuber pieces. There is no

significant interactions between cultivars and weights.
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Year

1985

1986

1987

Raintall data tor 1985,

1986 and 1987 in inches.

Experimental Station, Dodangolla, Kundasale.

12.6

14.3

18.9

Total

87.01

'80.72

71.46
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Yields were within the range ot 269g to 627g with a mean
vield ot 471.38g. Rata ala gave the highest y:eld :1562.%1g), 49% ot
tho mean over the lowest 332.96g ot Hingurala. Increasing the weight
ot the tuber pieces trom 15g to 35g increased yield by 24% ot the mean
tuber y:eld,

Yields ot seed tuber were less than in the Experiment I
orobibly d.e o the severe drought that prevailed during 1987 growing
season (see raintall data).

Two thirds ot the yields in this experiment (Table 2.) were

within the expected range ot seed tubers, ie. 250 - 500g.

2. Rooted vine cuttings.

Rooted vine cuttings ot Dioscorea could be used to produce
seed tubers. Cuttings having 3 - 5 nodes, wlen supplied with high
humidity and shade conditions develop roots and shoots well. This
method can also be used to purity the clones intested with root
nematodes wher. rooted in clean sand beds. However, this method takes

'wo drowinc scasons to produce seed tubers.

Expe: imcnt 3,

Same cultivars as in the mini-sett experiments 1 & 2 were
used to produce rooted vine cuttings. A completely randomized design

with cthree replicates was used.
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Partially woody vine cuttings having tour nodes were obtained
betore tuber 1nitjiation and sprouted in sand beds. Beds were covered
with pclethene mounted on a trame to increase humidity. Rooted
uttings a!ter hardening by gradual removal of shade were transplanted

n e<perimentael plots ot size Im X 2m spacing given was 20 cm X 20 cm.

Tuber yields ot the experiment were within the range ot
49.88g to 20.11g per cutting with a mean ot 31.52g. The vyield ot
Kombuwalli 1s signiticantly ditterent trom other cultivars. The number
ot tubers per cutting were within the range of 1.4 ot Raja ala and 2.16
of Ini ala with a mean ot 1.78. Weight of a tuber ranged trom 9.34g
(Rata ala) and 25.76g9 (Kombuwalli with a mean ot 17.8g. (see table 3).

Experiment 4.

The tubers obtained trom Experiment 3 were tested in a tield

experiment to evaluate their pertormance in seed tuber production. A
vanuom:zed coiplete block design with three blocks was used.

Tibe s within the range 15 - 20g were planted in the plots ot
s1ze 2.%n X 1. m with a spacing ot 0.5m X 0.5m.

Final tuber yields ranged trom 123.5 - 960.13g/plant with a
mean ot 406.599. They were signiticantly ditterent. Le-dantha gave
the highest yield while Hingurala was the lowest (Table 4).

Dioscorea alata species tested have given satistactory

results in rapid methods of propagation. Mini-set*s ot 15g have
produced seed tubers within the range expected, ie. 250 - 500g. This
shows the josribility to produce seed tubers using tuber pieces ot 15g
or less. The smaller the weight ot a Mini-sett, the potential number

ot seed tubers that could be produced per unit weight ot yam is high.
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Rooted vine cuttings have produced more unitorm planting
material though the tubers were small. The size ot the tubers may have
been more if they were grown in the tield. It wasevident that at the
end ot the second year the mean size of tuters were -ver 400 g.
Results clear:.y shows the suitability of this method tfor production
seed tubers hence turther investigation will be required.

Analysis - Mineral Nutrient Composition of Yam

‘ery little information is available on the nutritional
compositiot or local yam cultivars. The purposc ot this study was to
determine the composition of energy, nutrient and minerals in the
tubers ot local yam cultivars.

Seventy accessions were selected trom the available germplasm
collection for this study. Mature and dormant rubers were cleaned and
peeled to depth about 2 mm. chopped samples were dried and ground.
Analysis ot protein, lipid, tibre and ash were pertormed on ground dry
samples and the results expressed as % on dry weight basis. Samples
were analyzec tor K, Ca, Na, Mg and Fe by atomic absorption
spectrophotometry. Phosphorus was determined ¢olorimetrically. All

analysi: were carried out in duplicate.

I'roscorea alata is the largest yam species in Sri Lanka D.

:Sscu.ena nd D. bulbitera are relatively smaller species. Table 5.
pres¢nts tue 1ajor nutrients and the compositicn ot tive minerals in

those major species.

D. alata and D. esculenta species show a high content ot
crude tat and D. alata has a high content ot asi (table 5). Variation

is lower in crude protein content except Jattna Collection which
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contains 13.2% crude protein. Crude tat content is highly variable and
D. bulbifera shows lower values. Kahata ala and Siruwalli are high in
crude protein content which is more than 20 8. They contain the lowest
starch while six cultivars has more than 90 % starch, Introduced
dccession trcm Puerto-Rico had the lowest ash percentage and the
highest Sodium content. Potassium content is much higher than other
mineral. ir a 1l cultivars. Except in some cultivars Calcium content is

1lso hich. D esculenta species are rich in Magnesium than the others.



Table 1. Final

Cultivars
kihata a.a
Rata ala
Kombuwal 1
Thambala
l.e-dantha
Nigerian
Raja ala
Angili ala
Ini ala
Hingurala

Mean

Grand rmeat

tuber yields ot D. alata cultivars g/plant.

Weight group

125  100g
1183 1030
1160 1013
1080 947
1073 950
1095 994
903 816
953 814
916 863
853 784
660 613

987.87 882.53

a b

75g
943
863
857
900
171
770
714
718
623

590

775.60 620.00 491.67

o]

751.53

50g
713
753
717

683

596 °

703

543

516

500

473

d

25g

513

543

543

496

563

540

477

466

417

356

Mean

876.67 a

866.67 a

828.67 ab

820.6 ab

805.33 b

746.67 ¢

700.13 c

696.4 c

635.47 d

538.0 e
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Table 2.

Cultivars

Rata ala

Niger1an

F 'mbi. wa

ILe~danth -

Thambala

Final tuber yield ot D. alata cultivars. g/plant.

‘11

Kahata ala

Angili ala

Raja ala
Ini ala

Hingurala

Mean

Grand meat

35g
627
593
579
563
555
564
478
471
441

388

526.07

25¢g
563
528
510
551
481
484
458
445
408

342

477.02

b

471,38

Weight group

15g
498
484
474
442
410
345
407
407
375

269

411,05

Mean
562.51 a
534.9 ab
500.96 bc
518.96 bc
482.63 cd
464.3 de
447,63 de
440.98 et
407.97 t

332.96 g

148
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Table 3. Tuber yield and number / vine cutting and mean tuber weight.

Cultivar Tuber yield No. ot tubers Weight /
per cutting per cutting tuber
(g) (g)
Kombuwalli 49,88 1.93 25.76
Thambala 34.59 1.60 21.62
Faihata aia 33.93 1.60 17.95%
L.:-danth. 33.03 1,73 20.01
Ini &ala 32.85 2.16 15.99
Angili ala 32.56 1.80 19.49
Nigerian 31.95 2.00 15,97
Raja ala 26.05 1.40 18.27
Hingurala 20.23 1.53 13.57
Rata ala 20.11 2.13 9.34
Mean 31,52 1.78 17.80

C.v. ¢ 25.82 20.62 10.20



Table 4.

Cultivar

Le-dantha

Tuber yield / plant (g) trom the tubers ot vine cnttings.,
Taken trom Experiment 3.

Kahata ala

Thambala
Rata ala
Nigerian
Koombu wa:
Aigilt a.
Ini ala

Raja ala

Hingurala

Mean

1

Tuber yield/plant (g)

960.13

627.17

543.80

393.43

350.03

336.70

311.10

270,00

150.03

123.50

406.59

28.83

bc

cd

cde

cdet

det

det

ef

150

Note: Means having the same subscript are not signiticantly ditterent.
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Table 5. Summary ot Analysis ot Dry matter and minerals ot yam tubers.
C.F.% C.Fate C.Fibred Starch % Ash % K ppm Ca ppm Na ppm Mg ppm Fe ppm P ppm
D. alata 1.586-10.89 0.16-5.60 0.99-24.00 69.00-95.36 1.77-9.43 6910-1£445 11-686 100-650 770-1119 51-99 1020-4850

D.esculenta 4.00- 5.12 0.50-3.00 2.00-21.10 71.90-92.82 2.71-3.98 10215-15100 153-244 123-355 973-1057 73-77 2300-3550

D.bulbitera 5.56-13.20 0.80-1,00 2.00- 7.24 78.76-91.54 3.04-3.84 11010-15160 38-469 168-322 535- 824 68-84 2800-3200
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Table 6.

D. alata
Raja ala
King yam

D.

Rasawalli
Hingurala
Angiliala

Ini ala
Kombuwall i
Kahata ala
Kahata angala
Rata ala
Kiriala
Le-dantha
Thambala
Urumpirei
Kandala
Ratuala
Peurto-Rico *

esculenta

Kukulala
Jawala
Siruwalla

D. bulbitera

*

Motakawalli
Udalea

Jattna collection

5.93
7.05
7.37
4.89
7.37
6.53
6.02
6.00
3.63
6.19
9.49
8.61
5.50
9.32
7.46
6.08
4.81

6.12
5.56

13.20

C.Fat §

0.435
0.400
0.950
1.740
0.390
0.760
2.10

1.000
2.050
0.610
2.900
0.820
1.000
0.720
0.360
0.540
1.500

0.500
1.000
3.000

1.000
0.900
0.080

A toreign accession from Puerto Rico

C.Fibre %

3.89
3.54
8.00
3.50
3.85
7.33
7.32
24.00
7.20
3.25
5.92
6.61
2.00
3.45
3.55
3.92
2.00

2.00
2.00
21.10

2.50
2.00
7.24

Analysis ot drymatter and minerals ot yam tubers.

Starch %

89.71
89.02
83.68
89.86
88.39
85.37
84.56
69.00
87.11
89.95
81.68
83.73
91.50
86.50
88.63
89.46
91.69

92.38
92 _R?

71.90

90. 38
91.54
78.76

3.82
3.98
2.71

13055
15100
10215

14955
15160
11010

Ca ppm

264
292
122
198
276
251
401
144
144
240
205
199

70
252
349

70

88

153
184
244

38
56
469

Na ppm

155
246
128
i87
117
236
141
236
185
205
267
134
216
249
321
124
504

200

127

355

322
302
168

Mg ppm

589
684
690
633
527
715
762
598
796
711
740
668
601
889
691
511
469

973

inyn

1057

Fe ppm

64
71

72
70
51
77
65
64
75
74
80
99
78
76
63
75
85

73

79

75

84
e
638

P ppm

1628
2162
2850
1684
1680
3310
2030
5600
2060
2057

. 3220

1420
2650
2360
1800
2120
2600

3200
3550
2300

2900
3200
2840
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Ou-lines of T.S. Leaf Midrib Region
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=

BNy
. \\/ j

CIOSCCREA ALATA-KAHATA KONDOL
MIORIE REGION (%0X10)

OIOSCOREA ALATA-RAJA HINGURALA
MIORIB REGION (10 X 10}

4 ) \> 1

7~
¢

|
f

DIOSCOREA ALATA - KAHATA ALA
MIORIB REGION [10 X 10]

DIOSCOREA ALATA-KAHATA ANGALA
MIORIB REGION (10 X 10}




Appendix 1 155
Outlines of T.S. Leaf Midrib Region
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jutlines of T7.,S. Leaf Midrib Region
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Appendix 1

Jut.ines of T.S. Leaf Midrib Region
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Appendix 1

Jutlines of T.S. Leaf Midrib Region
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Ou-lines of T.5. Leaf Midridb Region
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Aunendix ?
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Avnenciy ?
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Lamina Thickneses
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Larinn Thickness
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DIOSCOREA ALATA-RAJA ALA
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