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EXLIUTIVE SUMMARY
 

1. 	In all 356 accessions of mainly cultivated species and varieties
 

of the genus Dioscorea were examined in this study. Of these
 

342 accessions were collected from Colombo, Galle, Gampaha,
 

Jaffna, Kalatara, Kandy, Kurunegala, Matale and Puttalam
 

districts of Sri Lanka, 13 accessions of Dioccorea 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.
 

2. 	These accessions which consisted of underground tubers of mainly
 

edible Dioscorea were grown at the University Experimental Farm
 

at Dodangolla under comparable climatic and soil conditions.
 

3. 	 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 species and forms and
 

replanted in the field in April 1984 and harvested after about
 

9 months.
 

4. 	 Herbarium specimens, illustrations and photographs were made of
 

some selected accessions to show range in variation within
 

species and varieties.
 

5. 	 Comparative morphological studies -I the tuber morphology and
 

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

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

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

6. 	Sampleo obtained from 42 selected accessions were used fcr
 

studies of foliar anatomical and epidermal features such as
 

epidermal 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 hydration' were also
 

determined 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 AlCI3 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:; a-d 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 a wild species found in Sri Lainka and other tropical
 

countries The three commonly cultivated species in Sri Lanka
 

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



10. 	 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.
 

11. 	 D. alata is the most commonly cultivated species in Sri Lanka.
 

There were 279 accessions and this species has considerable
 

variations in tuber and leaf morphology. This study recognizes
 

that there are at least 12 different forms 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 as
 

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
 

forms 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 3hape, 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.
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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 culivars. 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%), Hingurala (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 uskally small but bear some resemblance to underground
 

tubers. Flowers when present are dioecious and were observed in 7
 

varieties, .namely, Angili ala ( Ioo%), Hingurala (e27%) and (b 5%),
 

Ini ala (? 25'), Kahata ala (6e3%) and ( 9%), Kiri Kondol (? 12%),
 

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

12. D. bulbifera had 28 accessions. This species has 2 distinct
 

varietal groups in Sri Lanka. One variety with edible aerial
 

tubers called Mothaka valli i& 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 Rasavailli (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 aerial stems
 

twine to the left and it is cylindrical. Branching and leaf
 

development somewhat is late. The base of the petiole expands
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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 ellipsoidal 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 Mothaka valli (.r87.5%), Rasa valli (yellow flesh) ( i00%),
 

Jaffna collection (accession numbers 179 - 182) (e75%) and Udala
 

(d87.5%). 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,
 

D. esculmnta var. Siru valli, D. esculenta var. Kukulala, and
 

D. esculenta var. Katu ala. Of these D. esculenta forma Java
 

ala represents D. esculenta var. fasiculata while the other 3
 

forms are varieties belonging to the cultivar D. esculenta var.
 

spinosa. 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
 

petiol6. 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 forna Java ala (077%).
 

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 plant is spiny and pubescent. Wings and
 

auricles are absent. Leaves are alternately arranged. Leaf is
 

compound palmate or trifoliate. Leaflets elliptical, apex
 

acuiniat-, 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 in Sri Lanka and
 

it iF a cultivated variety introduced from Nigeria 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 twines
 

to the-right and it is cylindrical. 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 ws. cylindTical 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.
 

16. 	 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.
 

17. 	 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 di.;tJ.,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 1). 

pentaDhylla it is flattened with no projections. 
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18. 	 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 chese cells are small and 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.
 

19. 	 Leaf epidermal features showed that D. bulbifera is amphistoma­

tous and the other species are hypostomatous. In all the
 

species 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
 

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

cells.
 

20. 	 Three leaf indexes were used as ecophysiological parameters.
 

"Degree rf succulence" and "potential tissue hydration" showed
 

significant differences between the 3 cultivated species of
 

Dioscorea.
 

21. 	 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 examined for phenolic constituents,
 

compouid number 1 was found in all the samples, 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) 	Morpholop-ical characters
 

Five 	morphological characters showed significant differences.
 

D. alata had the highest values in all the morphological characters
 

except for laxrina breadth which was found to be high in D. bulbifera.
 

D. esculenta had the lowest values for all the morphological
 

characters annlysed.
 

Highest lamina length was found in D. alata (10.94 cm) inter­

mediate value 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. alata (E.50 cm), intermediate values in D. bulbifera (5.81 cm),
 

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

All the 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

meters 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, lamina 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%.
 

Lamina thickness had the highest value of 275.28 /u in D.
 

esculenta whiJe D. alata had a value of 226 .22/u and D. bulbifera
 

had the lowest value of 191.84/u. Height of upper epidermal cells
 

showed the highest value in D. alata of 60.i0/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
 

80.14P and D. bulbifera had the lowest value of 76.31/u.
 

Between the two species D. alata 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) Ecophysiological characters
 

Of 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 387.82% and lowest value of 360.76% was found in D. bulbi­

fera.
 

"Degree of succulence" showed high significant variance among
 

3 species. Highest value of 0.0202 gm/cm 2 was obtained for D. alata.
 

Intermediate value of 0.0197 gm/cm2 was found in D. esculenta and the
 

2
lowest value of 0.0158 gm/cm 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 is no significant difference for these leaf i,.dexes. Between
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the 2 groups D. alata and D. bulbitera both in the significant leaf
 

indexes showed signit icant difference. Between D. esculenta and D.
 

bulbifera only degree of succulence was significant.
 

(d) 	 Vegetative propagation
 

Use ')f mini-setts and vine cuttings for rapid propagation
 

were studiei. Mini setts weighing 15g could be used to produce seed 

t,ibers of desirable size ie. 250 - 500 g for field planting. 

PNrt-olly woody vine cuttings having about 4 nodes have 

produced more uniform planting material and results clearly show their 

potential 	tor rapid propagation.
 

(e) 	 Mineral nutrient composition.
 

The mineral nutrient of 69 local and one introduced accession 

from Puerto-Rico were analysed. The wide variation in the composition 

of the nutrients among different 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 ani nal 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 locally some tuber crops can be
 

exported. Root 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 million of people in
 

tropical and even some subtropical countries and also an important
 

secondary food for many people. Apart from the yams that are
 

cultivated aE 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 a source of steriods for
 

pharmaceutical use (Coursey, 1967).
 

In Sri Lanka greater emphasis has been placed on Manioc and
 

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

with the increase in demand for carbohydrate food stuffs dioscoreas
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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, East 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 la.
 

The genus Dioscorea is a large one and its species are found
 

in most parts of the world. Although they are tropical plants a
 

number of species are found 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. japonica 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 Table lb.
 



Table la. Area harvested, yield and production of total root 
and tuber crops in the world
 

Area harvested 
1000 ha 

Yield 
Kg/ha 

.roduction 
1000 Mt 

1981 1982 1983 1981 1q82 iq8 3 lOpi 1982 1983 
World 47610 48140 47523 11616 11573 11714 553989 557144 556676 
Asia 16717 16844 16743 12871 13059 13705 215167 219963 229462 
Europe 5494 5373 5296 20375 18611 17994 111945 100011 95303 
Africa 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 
Sri Lanka 78 82 85F 9611 9833 9496 751 802 81OF 
Nigeria 3051F 3152F 3003F 10087 10260 9483 30775F 32338 28477 
Puerto Rico 7 F 6F 6F 5886 5813 5648 38 38 35 

F - FAO Estimate 
Ha - Hectare 

Kg - Kilogram 
Mt - Metric ton 

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



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

Area harvested 
1000 ha 

Yield 
Kg/ha 

Production 
1000 Mt 

1981 lon 1983 1981 99? 1983 9 1 1982 1983 

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 9389 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 150OF 1550F 150OF 11667 11935 11083 17500F 18500* 16625* 
Puerto Rico 2F 2F 2F 6550 6495 6048 15 15 15 

F - FAO Estimate Ha - Hectare Mt - Metric ton 
* - Unofficial figure Kg - Kilogram 

Source: FAO Production Year Book, 1983; vol. 37, pp. 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 :nostly grown in the mid and low country wet zone
 

region. In 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 a 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 is 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 Lanka
 

Area harvested Yield Production 
ha Mt/ha Mt 

1981 1982 1983 1981 1982 1983 1981 1982 1983 

Other yams 4693 4259 4402 8.a6 17.27 8.44 41591 73543 37168 
(Dioscorea and 
Aroids) 

Sweet potato 8872 9560 7982 8.60 9.61 9.15 76330 91861 73013 

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
 



Summary of proximate analysis of yam tubers are given in
 

Table 3.
 

Carbohydrates are the major dry matter components of yams.
 

Most of this carbohydrate is starch, and is mainly Amylopectin,
 

and exist as :tarch 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 weight:
 

and is low in sulphur containing amino acids. Mucilage which
 

exudes when the yam tuber surface is cut or damaged are mostly
 

glycoproteins.
 

Vitamins 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 phosphorus among components.
 

Some yams contain traces of polyphenolic compounds and they
 

cause the cut surface to turn brown. Certain yam species contain
 

alkaloids (e.g. Diosgenin). The former is used as a poison and the
 

latter is extracted for pharmaceutical use.
 

Wild yam species are usually bitter in taste, and also have
 

an astringent effect when eaten, which may be due to alkaloidal and
 

phienolic subsisence. 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 

Spties 
Moisture Carbohydrate Crude fat Crude 

protein 
Crude 
fibre 

Ash 

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. trifida _ 38 0.44 2.54 -

Source: Yams - D. G. Coursey, 1967 



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

are D. roturidata, D. alata, D. cayenensis, D. esculenta, D. dumeto­

rum, D. bulbifera, D. trifida, D. opposita, D. japonica and 

D. hispida. Numerous 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 tre various other uses of yams: 

i) From D. mexicana, D. composita and D. floribunda, pharma­

ceutical Diosgenin (Steroidal sapogenin) is extracted on a commer­

cial scale. Some Dioscorea species are also used in traditional
 

medicine.
 

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

for hunting; .g. 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.
 

iii) 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) Occasionally grovm as ornamental plants, vines covering a 

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

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

In Sri 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 Mothaka valli is a variety of D. bulbifera commonly cultiva­

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

varieties of D. esculenta.
 

The following are the wild species that have been recorded
 

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

D. oopoaitet 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 DMoscoreas
 

cultivated in Sri Lanka.
 



(d) To evaluate the above data and construct keys for the
 

identification and characterization of species and
 

varieties of edible Dioscorea presently available in
 

Sri Lanka.
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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
 

riccession number was given.
 

These were propagated and maintained 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 356 accessions were 
planted after grouping the
 

varieties and giving field numbers. 
Each planting hole was 60 x 60 x
 

3
60 cm
 , 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 of 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 plant 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. Plowers,where available
 

were studied.
 

Quantitative 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 centroia colours.
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Flowers were dissected under the microscope and the number
 

of petals, sepals, ovary,style, stigma and stamens were observed.
 

Total number of flowering plants, number of male/female
 

plarts, percentage of male/female plants were calculated.
 

Study of foliar anatomical and epidermal features
 

'.1 Permanent microtome sections
 

These were prepared from the leaf lamina. Sections were
 

taken f~oom 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 lover) spongy cells and lower epidermis were measured at
 

a magnification of 12.5 x 10 using Leitz Filar micrometer. Drawings
 

were made of midrib region and portion of lamina, under a Camera
 

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

,2 Leaf eoidermal features
 

Comparative 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 stomata per unit are x 100
 
No. of stomata + No. of epidermal
 
per unit area cells per unit area
 

Drawings 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 9.00 a.m. and brought to the laboratory. Epidermal 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.
 

Methods 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 brought to the laboratory. The leaf discs were cut with a
 

cutter of known area (1.77 cm2). 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 tpotential 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

2
 

gm/cm
 

Area 	of discs
 

(i.e. Water content per unit area)
 

(c) 	Potentiel leaf tissue hydration
 

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

(i.e. Water con.ent per riry 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' bath.
 

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
 
2
 

of 28.5 x 28.5 cm chromatography paper, using a micropipette and a
 

hair 	drier.
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The paper 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
 

second direction using 2% acetic acid. Two chromatograms were run
 

for each accession. The chromatograms were first viewe. under
 

ultra violet light and the active spot- were marked.
 

One of the chromatograms was sprayed with Alcl 3 (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 Hcl 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 OC for 15 min.). After 15 mins. an
 

equal volume (i.e. 20 ml) of freshly prepared 10% Na2 Co3 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 pieces .5 gm
 

of this !'resh leaf tissue in 50 ml Methanol (85%) was
 

boiled for 15 mins. and filtered. This marc was mac.erate.d
 

using a grinder and boiled with 25 ml. Methanol (85%) for
 

15 mins. and filtered. Combined the extracts and evapccate 

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 

directional paper chromatographic separation, as was done for 

dried leaf material. 
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One of the chromatograms was sprayed with AICI 3 (2% in
 

Ethanol). The second chromatogram was sprayed with sulphanilic
 

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

were noted.
 

Statistical analysis
 

Measur,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) MorphoLogical characters
 

(i) Lamina length (cm)
 

(ii) Lamina breadth (cm)
 

(iii) 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
 

(i) Number of epidermal cells (12.5 x 45)
 

(ii) Number of guard cells (12.5 x 45)
 

(iii) Stomatal index (%)
 

(iv) Length of epidermal cells (p)
 

(v) Breadth of epidermal cells (,) 

(vi) Length of guard cells V1) 

(vii) Breadth of a pair of guard cells 9U)
 

(viii) Lamina thickness A)
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(ix) 	 Height of upper epidermal cells
 

Cx) Height of upper tier palisade cells u)
 

(xi) Height of lower tier palisade cells 4)
 

(xii' Total height of palisade cells fU)
 

(xiii) Height of spongy cells )
 

(xiv) Height of lower epidermal cells (u)
 

3) Eco-p:ysiological characters
 

(i) Density thickness (gm/cm2 )
 

(ii) Degree of succulence (gm/cm2 )
 

(iii) Potential leaf tissue hydration (%) 

The varieties 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 I o 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. (2. esculenta) 3. 	(D. bulbifera)
 

Angili ala 1. Java-ala 1. 	Jaffna collection
 
(179-182)
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Variety 1. (D. alata) 2. (D. esculenta) 3. (D. bulbifer) 

2 Hingurala 2. Katu-ala 2. Mothaka valli 

3 Hiritala 3. Kukulala 3. Rasa valli 
(yellow flesh) 

4 Rata Hingurala 

5 Kahata ala 

6 Kahata Kondol 

7 Kahata angala 

8 Raja Hingurala 

9 Kombu valli (2) 

10 Wal ala 

11 Urumpirai 

12 Kiri kondol 

13 Kiii udala 

14 Puerto Rico yams 

17 Jaffna purple 

18 Jaffna collection (176-178, 475-477) 

19 King yam 

20 Raja ala 

21 Rasa valli 

22 Raj i valli 

23 Suduraja ala 

24 Ini ala 

25 Kaniala 

26 Rata ala 

27 Tambala 
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Variety 1. (D. alata)
 

28 
 Jaburala
 

29 
 Ratu ala
 

30 
 Ratangala
 

31 
 Leydanta
 

32 Dandila
 

33 Kombu valli (1)
 

Varieties for the analysis of different groups within the
 

species
 

Varieties Varieties 

Group 1 - 1. Hingurala Group 6 - 1. Tambala 

2. Hiritala 2. Jamburala 

3. Rata Hingurala 

Group 2 - 1. Kahata ala 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. Kir 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. Jaffna collection 2. Kukul ala
 
(176-178, 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 District
 
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 Akurana Kandy
 

7. Jaffna 66, 68, 69 Palliyapitiya Gampaha
 
purple
 

8. Jaffna 176-182, 475-477 Jaffna Jaffna
 
collectio:n
 

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
 

4"43 Puwakpitiya Colombo
 

304 Madapokuna Kurunegala
 

437 Wellawatta 	 Galle
 

11. Kahata ala 16-21, 43, 132-138 	Palliyapitiya Gampaha
 

22-24 Muddaragara 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 Kudagalgomuwa Kurunegala
 

14. 	Kandala 313 Maspota Kurunegala
 

314 Polpitigama Kurunegala
 

433 Kahaduwa Galle
 

15. Katu ala 163, 164 	 Palliyapitiya Gampaha
 

16. 	Katu 193 Hinigama Kandy
 
kukulala
 

17. 	Katuwala 317 Makandura Kurunegala
 
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, 427 Puttur Jaffna
 

419 Nilavaral Jaffna
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Variety Accession 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 
yams 218, 220, 221, America 

223, 229 
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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 Kurunegala
 

292 Mutiyangane Kurunegala
 

332, 333 Halmillawewa Kurunegala
 

334 Barigoda Kurunegala
 

331, 335, 337 Tambare 	 Kurunegala
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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 DISCUSSION
 

General 

Studies on the morphological features, anatomical and eco­

physiological characteristics and chromatographic survey of phenolic
 

constituents were carried out of the yams collected at Dodangolla
 

(Table 4).
 

1 rlorphological characteristics
 

The accessions were described and measured. The above ground
 

characteristics such as stem, foliar, floral and aerial tuber/bulbil,
 

were studied in detail. Below ground characteristics such as tubers
 

and root. were also studied for their morphological descriptions and
 

measurements wetve also taken trom the tubers. 

The 356 accessions were grouped under the same local name and 

described as a variety. A smell number of accessions did not
 

germinate; e.g. Uyala wild (accession 234), Thudala (accession 462),
 

Panu-ala Katunla (accession 154) and few others. Some accessions
 

seem to b wrong and they are entirely different from the other 

accessions com-ing under the same local name. The accessions coming 

under the -wmie ]ocnl name were described together. 

2 Genrzil imorphology of the accessions 

Stem: Weak stcmmed climbers, direction of twining being Ft species
 

specific char.'cter. Presence of wings, hairs, spines and auricles 

were also of taxonomic importance. 
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Leaf: Leaf arrangement, structure, oresence or absence of hairs,
 

spines, shape and colour helped in the species differentiation. Tie
 

leaves hod broad iarnina with 7-9 arcuate primary nerves or veins of 

which thr,e rach the apex of the leaf, except in D. nentanhylla
 

variety Ktuwala ale which had a trifoliate leaf. There ,as reticu­

late nervotion 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 accessions had entirely female flowers, and some had flowers
 

which were staminodes (functionally male flowers).
 

Aeria] tubers/bulbils: Aerial tubers were alPso found in some 

accessions only. They were of different shanes and colour and
 

rese!b,lod the underground tuber. 

Inder,round t.u.ers and roots: All were tuberous, annual.- and were of 

different shates and cOlour, and covered with adventitious roots to 

a 	 ,reAter or lesser degree. :n some accessions spinies were ilso 

-found in rcot that were near tihe surface of the jround. 

3 	 1,1orhlogical characters useful in differentiating
 

the three cormmonly cultivated species in Sri Lanka
 

Based on the morpholot;ical characters the yonn collection can be 

grouped into c different species, namely: Dioscorea alata, >)ioscorea 

biilbifern, Dio.scoree esculenta, Dioscorea punt, ]lla and Dio)scorea 

rotundata. Th' ±ast two species had only one access-ion eac-,. T'nere­

fore, most of the yams cultivated in Sri Lankp beJong to The former 

three species. 
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(i) 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 i; 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.
 

Tubers 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 i.s 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
 



31 

be grouped together. The accessions with different local names could
 

be reduced t'o 12 groups on the basis of tuber, vine and foliar 

characteristics. 

There were 2 types of Kombu valli, one similar to the Kahata 

ala - yellow colour group (accessions 44-47), and the other belonging 

to the Leydant;, - deep purple group (accessions 48-50). According to 

the imorphologael characteristics Jaffna collection (accessions 176­

178, 475-477) is similar to Jaffna purple. 

The 12 -,rouns are as follows:
 

1. Angili als group - (a) Angili ala 

2. Hingurala group - (a) Hingurala 

(b) Hirita a 

(c) Rate Hingurala 

3. Ini ala group - (a) Ini ala 

(b) Kandala
 

(c) Rata ala
 

4. ahats ala group - (a) Kahata ala 

(b) Kahata kondo]
 

(c) Kahata angala
 

(d) Kombu valli (2)
 

(e) Raja Hingurala 

5. Kiri kondol group - (a) Kiri kondol 

(b) Kiri ala
 

(c) Kiri udala
 

(d) Kondol aln
 

(e) Puerto Rico yams
 

6. Leydanta group - (a) Leydanta 

(b) Dandila
 

(c) Kombu valli (1)
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7. Raja ala group - (a) Raja ala 

(b) Raja valli
 

(c) 	Rasa valli
 

(d) 	Kir. yam 

(e) 	Jaffna purple
 

(f) 	Jaffna collection 
(176-178, 476-477) 

8. lRatu ala group - (a) Ratu ala
 

(b) Ratangala
 

9. Suduraja ala group - (a) Suduraja ala
 

10. 	 Tambala group - (a) Tambala
 

(b) Jamburala
 

11. 	 Urumpirai group - (n) Urumpirai 

12. 	 Wal aln group - (a) Wal ala
 

Varieties and forms of Dioscorea alata
 

1. AngJIi ala group
 

(a) 	Angili 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, tender vine light yellowish green, 

mature vine onive green, quadr ,nguar or steilatfe in cross section. 

Wings pns.ent, pink in colour, spines and hair' absent, auricles 

present. 

Leaf 	 i.- simple, opposite in arran]emnent, ovate, apex accuMinate, 

base cordatt' 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 of 7.3-13.5 cm, breadth of 4.0-8.0 c1.. Petiole 

is winged, yellowish 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.
 

Aerial 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 o1 cutting. Below cork is purplish 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) 	Ifingurala (accessions 51-65, 96-100, 124-128,j 1612,
 

255, 306, 307, 38, 344,. 351, 429, 441, 450, 469, 473)
 

Cultivted variety, with early sprouting having a purplish red
 

tinge. Stem twines to the right, with early brnnching and leaf
 

formation. Tender vine olive brown in most accessionts, some are
 

yellowish .re n, mature vine yellowish green and olive g-reen; quandrnn­

gular or stel--te in cross section. Wings pre.s,,, t. reduced or narrow 

in most ,cce1:.ions, red, :)ink or yellowish green in n.olour. Auricles 

present. Joines and hairs absent. 

http:11.66-14.75
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Leaf sjinple, oppositely qrranged narrowly ovate in most
 

accessions or ovate, apex acuminpte, base cordate, with 7 arcuste main
 

veins, secondary and tertinry veins; reticulate lamina olive green,
 

base of lamina pink and light green, veins light yellowish green.
 

Leaf his n len.,th of 6.75-13.15 cm, breadth of 3.35-7.15 cm. Petiole
 

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

7.9 cm.
 

Plate 1. Vinesi and simple leaves of D. alata variety Hingurala
 

http:3.35-7.15
http:6.75-13.15
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1DIOSCOREA A\I, 

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

Male and female flowers present dioecious, male flowers small,
 

rectangular, 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 inflore:zcence having 

9.46-1 I.O numn;er of flowers per inflorescence, with 27.3% male plants. 

Female flowers are -3-15 cm long, regular, perianth incurved, calyx 3, 

corolla 3, rrilo:ular inferior ovary having 2 ovules in each locule, 

hav~r7 f "re ,',r~c,. pvr l.af axil, with 5.6-6.8 cm long inflorescence 

and 10.6-11.6 flowers pe" 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 are flat and digitate; with small digits which are deeply
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Flesh is yellowish white which
divided; havi_, 2-3 tubers per plant. 


does not change 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, having a length of 5.0-39.0 cm, breadth of 7.0-35.0 cm and weight
 

of 30 gm - 5.2 xg. Few adventitious roots are present.
 

Wrong accessions are 96, 128.
 

(b) Hiritala (accessions 263, 431, 438, 464)
 

Cultiva.ed variety which sprouts early having a purplish red
 

sprout. Stem twines to the right, with early branching and leaf
 

olive brown, mature vine yellowish green,
formation, tender vine 


quadrangular or stellate in cross section. Wings present, reduced,
 

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

Leaf simple, oppositely arranged, narrowly ovate, apex acuminate,
 

base 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.
 

tubers absent. Tubers flat and digitate,
 

with small digits which are deeply divided with 3 tubers per plant.
 

Flesh is ycil ish white which does not change colour cut-ing. Area
 

Flowers and aerial 


below cork is purplish pink, with deep purple dots, which turns to 

light brow. - exposure to air. Tuber length is 7.5-1C.' centimeter, 

breadth 7f 2.5-11.5 c , ind weight of 40 gm - 1.38 kg. Few adventitious 

roots present.
 

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

Cultivated variety with early sprouting, having a purplish red
 

tinge in the s:rout. Stem twines to the right. Early branching and
 

leaf formation. Tender vine olive brown, mature vine dark olive green,
 

quadrangular or stellate in cross section. Wings present, reduced and
 

dark purplish red. Spines and hairs absent. Auriclep'present.
 

Leaf is simple, arrangement opposite, narrowly ovate, apex
 

acuminate, base cordate with 7 arcuate main veins; secondary and
 

tertiary veins reticulate. Lamina olive green, bane of lamina light
 

pink -nd veins Litht yellowish green having a lmina length of 6.0 
-


9.0 cm and a breadth of 3.5-5.5 cm. Petiole is yellowish green,
 

winged with a Turplish red upper and lower ends with a length of
 

2.5-4.0 cm. Flowers and aerial tubers absent.
 

Tubers is flat and digitate with small digits which are deeply
 

divided, havint 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 purple on exposure
 

to air. Tuber length is 19.0 cm, breadth is 25 cm with a weight of
 

2.2 kg. P'ew adventitious roots are present.
 

3. Ini ala group
 

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

Cultivated variety with early sprouting having purplish red
 

sprout. Stem twines to the right, with early branching and leaf
 

formation, tender and mature vine yellowish green, cuadrangular or
 

stellate in cross section. Wings and auricles present, pink, red 
or
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pig. .1. 'line, leaves and flowers of D. alata vnricty Hingurala
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Fig. 2. Tuberi and roots of D. alata vnriety Hingurpla 
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yellowish green. Spines and hairs absent.
 

Leaf simple, opposite in arrangement, ovate, apex acininate, 

base cordate, venation with 7 arcuate main veins; secondary and 

tertiary vein: reticulate. Larnina olive green, base of lf mina, pink 

or purplish red, veins light yellowish green, having a length of 

9.93-13.05 cm, breadth of 5.4-Q.0 cm. Petiole is winged, same colour 

as stem, ,iJth lark red upper anid iower ends having a length of 5.94 ­

9 cm..90 

Peimale flowers present, 10-19 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
 

axi] with an inflorescence length of 8.4-13.0 cm and 5.6-8.2 

flowers per inflorescence; 25". are fena].e plants. 

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

or brnnched, vith a total weight of 220 gin. 

Tubers c re round and lobed with 2-3 tuberr per Plant. Flesh 

purple or rhile, which change to light purple or pale yellow on 

cutting. Area below cork in most accessions i& purplish pink with
 

deep purple drts, some are purplish red, which change the rolour into 

purplish red ir most accessi,-i s and the few into 1it,ht orange yellow, 

hnvirg l-uih of 10.5-52.0 cni, breadth of 13.0-30.0, anti a weight 

of 1.17-4.R0 k,,. Few adventitious roots are present. Wrong 

accession no. 122. 

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

Cultivated variety, eerly sprouting with a purplish red sprout.
 

Stem twines-' - ti::, right, brnrching end leaf for:u:tion early. Tender 

..d mqture rirF, yellowish reen, quadrangular or stellate in cross 

section. Wiings and auricles pres:ent, purplish pink in colour. Spines 

end hairr absent. 

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

bse corcadotr , :ention with 7 :arcainte !.in veins; secondary qnd
 

terti 	 ,ry veins reticulate. Lamine olive green, base of lamina purplish 

red, veins liqiht yellowish reen with a larninn length of q.8 - cm5 1 3	 . 0 5 

and 	 35-'1.60a br7 ,,h<7 -d cm. i etiole is yellov.ish reen winied,
 

with ' . reri upler fird lower ends hvinii a length :i 6.35 --. 9
 

cm. 	 Flowers and aerial tubers absent. 

Tubers ore round and lobed, 2-3 tuber, per plant. Flesh is
 
yellc.v'isk :-"- , wi turn - t.a,pal, yellow on cuttin,, Be1o cork
 

layer is nurpl sh pink with deep purple dots or purplish red, which 

chanre Into f,r(.yisn purple on exposure to air. 

Tuber lf-ngth is 6.0-20.0 cm, breadth is 4.'-30.0 cm. and a weight 

of 70 gu .iq i,. Few adventitious roots are present. 

(a) 	 Yata. ,la (accessions 25-29, 238, 239, 27q, 293, ?l5,
 

'3P , 445, 447
 

Cult l vted v-iriety 'i t .,erly s routing haviipg n !)urplish red 

sprout. :)tfr w'Ines to the rJsiht, with earlI ard leafby ,rchiig 


formation. Tendcr and mature vine yellowish green, quadrangular or 

stellate in cross section. Wings and auricles pren;ent, pin? or 

http:35-'1.60
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- -... 

Plate 3. Feir..le flowers of D. alata variety Ini ala 

purplish red in colour. Spines and hairs absent.
 

Simple leaf with opposite arrangement, ovate, apey: acuminate, 

base cordate with 7 arcuate main veins, secondary and tertiary veins 

reticulate. Lamina olive green, base of lamina purplish pink, veins 

light yellowish green with a lamina length of 10.25-14.00 cm, and a 

breadth of 5.75-9.20'cm. Petiole is yellowish green, winged with 

purplish red upper and lower, ends with a length of 5.15-9.35 cm. 

Female fi owers pre sent 10-15 cm, long, regnl:r, perianth 

incurved, cnlyx 3, corolla 3, trcjuular, inferior ovary with 2 ovules 

in each locule. Two infloresconces are present in each leaf axil 

with an inflovescence length of 28.5-34.0 cm, and each infloresence 

has flowers in the range of 19.5-25.5 cm, 7.14; arc female plants. 

http:5.15-9.35
http:10.25-14.00
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DIOSCOREA ALATA
 

Plate 4. 'u, .rs and roots of D. alata variety Ini ala 

Aer.U! tibhr; rnre..ent, small, :P< t:, 1-21] per leaf axil, few 

in number with a totsl weight of 75-120 ein. 

are round and lobed wvith 1-2 tuber, pewr ujarrlt. Flesh 

4s white Ind orange yellow which turns to oran6o yello,. ,r.,n tt:iqt,. 

Below cork l.yer is purplish pink with deep purple dots vwhirh turns 

to reyish purple on exposure to air. Tuber ]ength is ir) the rar ;e 

of i('.().-43.0 cm, breadth if 9.0-30.0 cir and the wei;;ht J 2.15-,.: kg. 

5e" adw~: :1I tt ,:Ius r'oot,-: a.e pre,;eiit. 'Nror. :1cce.:!3s on nurt.l r, 295. 
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f,
 

in .e 5. eim] tubers of D. alata variety Tni aln 

4. Kahata ala group
 

(a) 	Hahbta ala (accessions 16-24, 43, 132-139, 189, 195, 196,
 

209, 210, 236, 261, 275, 297, 329, 345, 346, 439, 446,
 

449, 459, 468, 474)
 

Cu2tivated 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
 

section. '.Vir± s and auricles present, purplish oink 
or red. Spines
 

and hairs absent.
 

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

base cordpte -ith 7 arcuate mein veins; secondary and tertinry veins 

reticu2ate. Limina olive green, Ibase 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
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Fig. 3. VTrj, letives, flowers and ,eril tuber5 of D. n1nta 
v'r !ty !ni ala 
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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, regular, perianth incurve., calyx 3, corolla 3, stamens 6 in
 

2 whorls, 3-' inflorescences arise in leif axile or tips of branches,
 

with an inflorescence length of 0.63-1.0 cm, having 6.75-11.25
 

flowers por inflorescence, 2.86% are male plnnts. Female flowers are 

10-15 c;%long, regular, perianth incurved, calyx 3, corolIl 3, trijlo­

cular inferior 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 gim.
 

'uter.: are cylindrical and lobed, havii.g 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 )ur-li,h link with deep purple dots, which change intn nrange 

yellow or purplish red with a tuber length of 8.5-75.0 cm, a breadth 

of 4.5-30.0 (m and a weight of 20 gm-9.3 kg. Moderate amount of 

adventitous roots are present. Wrong accession numbers are 22-24, 

261.
 

(b) Kahata kondol (accession 434)
 

Cultivated variety, with early sprouting, having a purplish
 

red tinge. Stem twines to the right, branching and lerif formation
 

early, tender and mature vines yellowish green, quadrnngular or
 

http:6.75-11.25
http:5.15-9.80
http:5.45-10.45
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Plate 6. -al- flowers of D. alata vnriety Kahnta ala 

stellate 4.. cross section. Wings end auricles present and purplish
 

pink in colour. Spines and hairs absent.
 

Leaf i; simple, ari-angement is opposite, ovate, apex acuminate,
 

base cordate, venation with 7 arcuate main veins and secnndpry and 

tertiary vein;; reticulate. Lamina olive green, ba.se of lamina and
 

veins light yei'..wish green with a lamina length of 8.5-12.5 cm and
 

a breadth of 3.0-9.5 cm. Petiole is yellowish green, winged with
 

unrer- and ow, r ends dark red, having a length of 5.(-').0 cm. 

Flowers and ierial tuberj absent. 

Tulers ire cylindrical and lobed, with -3 tubers per plant. 

Flesh is yell, wish white which tLirns to pale yellow on cutting. 

Belo, cork Ia. er is light orange yellow, which change to orz'nnge 

yellow on exposure to air. 
Tuber has a length of 38.0 cm. breadth of 
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VI! 

Plate 7. Tub,-rs and roots of D. alata variety Kahata ala
 

15.0 cm and P weight 
of 3.0 kg. rModerate amount of adventitious
 

roots are oresent.
 

(c) Kahnta angala (accessions 204, 298, 299)
 

Cultivaited 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 present, which are
 

purplish p'.nk in colour. Spines and hairs absent.
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Leaf is simple, arranc:ement is opposite, ovate, apex acuminnte, 

base cordnte 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 

brendt!, :f .- 6. c!-:. Petiole is yellowish green, winged, with 

,
upper and o,, r ends dark purplish red, having a length of 5.75-6.80
 

cm. Flowers absent. 1-2 aerial tubers are found in each leaf axil,
 

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

Tubers are cylindrical and lobed with only one tuber per
 

plant. Flesh is yellowish white and orange yellow which change into
 

orange,yplov on cutting. Surface below cork is purplish red which
 

c.lanje erto igrey purplish red on exnosntre to air, which ha- a tuber
 

1]e n. i ..-of" 35.?) , ". brtadth of 14.0-30.0 cm and t weirht of
4'c 

?.1-3. k. oerate amount of adventitious roots are present. 

Wrong accession number, 204.
 

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

CuJ tix ted variety with early sprouting and purplish red
 

sprout. Ster: twines to the right with early branching and leaf
 

formaticn. Tender and mature vines yellow'Ish green in colour,
 

quadrangular -)r stellate in cross section. Wings and auricles
 

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

Leat' J simple, onnosite in arrangement, ovate, apex acuminate 

and bpse cordate, venation with 7 arcuate :aain veins and there is 

retict,I.ce venation between the Primary veins. Lamina olive green 

with lipht purplish pink lainina. 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 lamina 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, nalyx 3, corolla 3, trilocular inferior ovary having 2
 

ovules in each locule 2 inflore.:cences are present in each leaf axil,
 

with an in'f.o e'-cence length of '2.45-15.65 ca,with a flower number of 

-. 3-11.2 ner if']ore:cence. Aerial tubers present, 1-2 per leaf nxl, 

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

Tuber -'s cylindrical and lobed with 1-2 tubers rnr plant. 

Flesh is pale yellow which turns to lincht orn7e yelov,;r, c, tting. 

Surface below cork is light yellow which channreorange to orange 

yellow on ex[posure to air. Tuber length is in the r.n.,i -i" 30.0-50.0 

cm, breidth iF 22. -3-40.0cm and weight is 6.25-7.70 kg. ,oderate 

r:amount o' ndventitious roevts are present. 

(e) Ra ja hiniu, o (acLIIs FioP 5)C !1 

.uItIvated va-cS.r erouting is e 'wri9Jth i purplish red 

sprout. Stern twires tc the ri:ht with early br.aching and leaf 

"Iorii:Lt ion . TA rde and mature vines yellowish green, quad]rnular or 

steollte il: cr'oss seCti nn. ',inr-es and )uriclec present, nurplish 

-rink in colour. Spine. and hairs mbfhet. 

Lpaf i simple, opnosite in arrmng:2ent, ovAte, anpex sacuminate, 

1.i.-e corThte '. ith 7 arcuate ;ain veins; secondkry and tertiry veins 

re ti cii]ate. ir olive green, base of larmina light pink. And veins 

lig3ht y, owish glrcen, having a lamina length of 7.5-13.0 cm and a 

http:2.45-15.65
http:8.15-9.50
http:6.70-8.20
http:10.15-11.80
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breadth of 4.'-9.0 cm. Petiole is yellowish green, winged with
 

purplif-OL red upper and lnwer ends having a length of 5.0-9.0 cm. 

Flowers azri6 .trini tuber are absent. 

Tuber is cylindrical and lobed having only 1 tuber per plant. 

Flesh is liOht yellow which change to orange yellow on cutting. Below 

cork is pale yellow which changes to orange yellow on exposure to air. 

Tuiber lenpth is of 32.0 cm, brendth is of 13.0 cm and n weight is 

'.8 'rg. Mde- te amount of adventitious roots are present. 

q. Kiri kondcl group 

(a) Firi kondol (accessions 99-94, 435, 440) 

Cultivwted variety, with early sprouting, having a purplish 

red tinge in 'he sprout. Stern twines to the right, early branching 

and leaf formation. Tender and mature vines yellowish green,
 

quadrangular or stellate in cross section. Wings and auricles present,
 

purplish pink. Spines and hairs absent.
 

Leaf i.,s simple, opposite in arrangement, ovate, apex acuminate, 

base cordate, venation with 7 arcuate main veins, with reticulate 

venation betwen the primary veins. La:mlna olive green, base of 

]arni n a ,nd vv ",5 ii-ht yellowish green, with a lamina lenrth of 

11.25-15.3( c- and a breadth of 6.53-7.00 cm. Petiole is yellowish 

green, winF-ed with dark red upper and lower ends having a length of
 

5.10-7.10 cm. 

Ferne flowers present, 10-15 cm long, perianth iricurved, 

regular, crlyx 3, corolla 3, trilocular inferior ovary, having 2 

http:5.10-7.10
http:6.53-7.00
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ovules in eaci locule. Flowers are borne on inflorescences having 2 

inflorescence per leaf axil, with an inflorescence length of 3.25­

7.0 c: and 2. )-5.0 flowers per inflorescence, 12.5% are female plants. 

Aerial tubers absent. 

2ubers are round with 1-2 tubers per plant. Flesh is yellowish 

white, which %urns to pale 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 kE. Few adventitious roots are present.
 

(b KirJ ala (accessions 207, 254, ,48) 

Cultivated variety, with early sprouting, having a purplish red 

tinge ir t!ie "prout. Stem twines to the right, branching and leaf 

formation is !arly. Tender and mature vines yellowish green, 

auadrangu],Ar )r stF-Ilpte in cross section. Wings and auricles present, 

purplish nJnk in colour. Spines and hairs absent. 

Leaf i.- simple, opposite in arrangement, ovate, apex acuminate, 

base cordate, with 7 arcuate main veins; secondary and tertiary veins 

reticulate. Larnina olive green, base of lamina nnd veins light 

yellowish green. Lamina length is 11.50-16.35 cm, and breadth is 

6.20-9. -O cm. Fetiole is yellowish green, winged and urner and lower 

ends purpli sh red having a length of 5.30-7.4G cmt. FIowers absent. 

Aerial tu.bers Present 1-2 ner leaf nxil, few, small and round, with a 

tot2l weie.,t of 45 gm. 

Tubers are round having 1-2 tubers per plant. Fle:-:h is 

yellowish wiilo_, which change to pale yellow o: cutti.-t. Pelow cork 

http:5.30-7.4G
http:11.50-16.35
http:530gm-4.85
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A C
 

:N1ri ( N 	 . rjk AL A 

Plate 8. 	Tubers and roots of D. alata varieties Kiri kondol
 
and Kiri ala
 

is purplish pink with deep purple dots which change to orange yellow
 

on exposur, to aia'. 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 	 present. 

(c) .i'i d .la (accessions 466) 

Cultivated variety, early sprouting with n purplish red tinge 

in the nprout. Stem twines to thc right with early braiiching and leaf 

format in. Tender and mature vines yellowish green, quadrangular or 

ste]late in cross section. Wings and auricles presenb purplish pink 

in colour 	spine.t and hairs absent.
 

Leaf is simple, opposite in arrange(ment, ovate, apex acuminate, 

iase cordate, with 7 arcuate main veins; secondary nnd tertipry veins 
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reticulate. Lamina olive green, base of lamina aid veins light 

yellowish aren,, having a length of 6.5-13.0 cm, end a breadth of
 

4.0-,.5 cm. jetiole is yellowish green, winged with a length of 

4.0-9.O cm. Plowers and aerial tuberp absent. 

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

white w4c' cl eni.e to pale yellow on cutting. Below cork is pale 

yellow which change to orange yellow on exposure to air. Tuber length 

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

roots are prerent. 

(d) Kondol ala (accessions 212)
 

Cultivated variety, with early sprouting having a purplish red
 

colour snr(at. Stem twines to the right, with early bran,:hing and
 

leaf formation. Tender and mature vines olive green, quandrangular or
 

stellatc in cross section. Wings and auricles nresent, purplish red 

in colo-ir. Hairs absent. Spines present, less prominent and found in 

mature .tem'o.ly, having 28-38 pines per 30 cm length -f stem. 

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

base cordal:. , venation with 7 arcunte primary veins; secondnry and 

tertiaryir veins reticulate. Lamina olive green, base of lamina and 

veins light yeLlowish green, having a lea-iina length of 6.5-10.5 cm, and 

a breadth of '..0-9.5 cm. Petiole is yellowish -,reen, winged with 

light purplish pink upper and lower ends having a length 

of 3.0-6.0 cm. Flowers absent. Aerial tubers present, hiving 1-2 per 

leaf axil, fev in number, srall and round having a total ;eight of 

105 gm. 
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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 wl ich turns to orange yellow on exposure to air. Tuber
 

length is of 290.0 cm, breadth 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)
 

Cultivatt-d variety with early sprouting, having a purplish red
 

tinge in the FE.rout. Stern twines to the right. Branching and leaf
 

formation is early. Tender and mature vine yellowish green,
 

quadrangular or stellate in cross section. Wings and auricles present,
 

yellowish green in colour. Spines and hairs absent.
 

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

base 	cordatce, venEition with 7 arcupte main veins; secondary and
 

tertiary veins reticulate. Lamina is olive green, bnse of lamina and 

veins lMght yellowish green with a lamina 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 3.45-7.85 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 oranK yellow which turns to orange yellow on exposure to air. 

Tuber length is in the range of 9.0-34.0 cm, breadth is 12.0-30.0 cm 

and a Weight Is 560 gm-8.29 kg. Few adventitious roots are present. 

http:3.45-7.85
http:5.10-8.75
http:10.00-14.60
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6. Leydanta -roup 

(a) Leydnnta (accessions 95, 168, 169, 465)
 

Cultivted variety with early sprouting, having a purplish red 

sprout. Stem twines to the right, with early branching and leaf 

forriwtion. Tf nder and mature vines yellowish green, quadrangular or 

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

in colour. Spines and hairs absent.
 

Leaf is simple, opposite in arrange.:ment, ovate, apex acuminate,
 

base cordate with 7 arcuate main veins; secondary and tertiary veins
 

reticulate. hamina olive green, base of lamina light purplish pink
 

and veins lig't yellowish green with a lamina length of 11.60-11.75 cm 

and a brenrth of 7.25-7.35 cm. Petiole is yellowish green, winged 

vith upper and lower ends being purplish red, having a length of 

7.00-a.30 cm. Flowers and aerial tubers are absent. 

LYDANTA 

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
 

surfoce belov cork are deep purple in colou- which change to 

blackish purple on cutting and exposing to air. Tuber lenirth is in
 

range of 1q.0- 3 9 -0 cm, breadth i.. 16.0-50.0 cm and the weight is 

1.3?-4.?5 ki . Few adventitious roots are present. 

(b) Dandila (accessions 430)
 

Cultivited variety, which sprouts early, having a 
purplish
 

red rprout. Stem twines to the right, branching and leaf 

formntion early, tender and mature vines yellowish green, nuad­

ran,-;ilar or stellate in cross section. Wings Pnd auricles present, 

purplish. f:inr. in colour. Spinet; and nai rs absent. 

Leaf simple, oppositely arranged, ovate, snex acuminate, 

hase cor-di e, .'.yi tr. 7 oircuate main veins, secondary and tertiary 

vei ns rc tiu .,te. LaminF, olive :-reen , ,bhneof lami na , ii h t 

purli.sh r irk. veins ]ight yellowish green, havinrg lerth of 

10.0-15.0 cm, breadth of 5.0-9.0 cm. Petiole itn wingfrd, yellowish 

green, wit!,i u:.oer and lower ends purplish red having a length of 

.5-".5 c . 

Flowers Pnd aerial tubers absent.
 

Tubers -ire rounr and ]obec6 having 2 tubers oer plant. Flesh 

and the .-ufn e bel~v cork is deep ourple vwhicn turn tc blackish 

purple on cutting and exposure to air. Tuber len.':th is 12 cm, 

breadth i 17 cm, with a ,ei;:-ht of 700 gn. Few ndventitioous roots 

http:purli.sh
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are found on tubers. 

(c) Yomtu valli (1) -(accessions 44-47)
 

Cultivated variety with early sprouting having a purplish
 

red tinge In the sprout. Stem twines to the right with ;-arly 

branching anc leaf formation. Tender and mature vines yellowish 

green, qudrvigular or stellate in cross section. Wings and 

auricles present, purplish pink in colour. Spines and hairs absent.
 

Leaf Iq timle, onpositc in arrangement ovate, apex acuminate, 

nr-.se .ordate, w:;th 7 arcuat. maia veins; secondary ;.nd tertiary 

veins reticulate. Lamina olive green, base of lanina is light 

purplish Pink an. veins li ,ht yellowish jpreen, havinr a lamina 

length of .q-1i0.60 cm and a breadth of 5._ -7.50 cm. Pe,tin]e 

4s ye]]owi sh ;reen, winged with upper and lower ends being dark 

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

Female flowers present 10-15 cm long, regular, nerianth 

incurved, cal x: 3, corolla 3, trilocular inferior ovary with 2 

r'vules in cac-i locule, 2 inflorescences are found in each leaf axil 

with an awr ;e inflorescence length of 13.35-14-65 cm, and flowers 

are in tre range of 7.9-9.P ner inflorescence; 75% are female 

plants. Aerial tubers are absent. 

Tubers rouna and lobed with 1-2 tubers per plant. Flesh and 

surface below cork are deep purple in colour whic}' does not change 

on cutting or exposure to air. Tuber length is of 2.0-4.0 cm and 

brepdth is 2. -7. ) 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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(a) Raja ala (accessions 1-15, 158, 159, 205, 208, 250, 265,
 
272-276, 290-292, 331-337, 343, 451, 461, 467, 471
 

Cultivated variety with early sprouting, having a purplish
 

red tinge in the sprouts. Stem twines to the right. Branching and
 

leaf formation early. 
 Tender vines is dark olives green or yellowish
 

green, mature vine, is yellowish green; quadrangular or stellate in
 

cross section. Wings and auricles present, pink or purplish red,
 

spines and hairs absent.
 

Leaf is simple, opposite in arrangement, ovate, apex
 

acuminate, base shallowly cordate with 7 primary veins; secondary and
 

tertiary veins reticulate. Lamina olive green, base of lamina
 

purplished reii. Veins on the upper surface <is light purplish
 

pink and veins on the lower surface purplish red. Lamina length is
 

8.50-13.80 cm and breadth is 6.0-10.25 cm. Petiole is yellowish
 

green, winged with purplish red upper and lower ends, and the length
 

is 5.00-10..35 cm. Flowers absent. Aerial tubers present, l-2 per
 

leaf axil, few, small, round, with a total weight of 40-60 gm.
 

Tuber is round with 1-3 tuber per plant. Flesh is purple 

which change to litzht purple on cutting. Surface below cork is 

purplish red which turns to deep purplish red on exposure to air. 

Tuber length is in the range of 4.0-40.0 cm, breadth is 3.5-32.0 cm 

with a weight of 70 gi - 5.5 kg. Few adventitious roots are present. 

Wrong accession number are 205, 208, 273, 290, 291, 332, 250. 

[ <," - , . . 

http:6.0-10.25
http:8.50-13.80
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(b) Raja vnlli (accessions 455, 456)
 

Cultivited variety. Sprouting is early having a purplish
 

red sprout. 3tem twines to the right. Branching and leaf 

formation is early. Tender vine dark olive ,-reen, 

maturevine yellowish green, qundrangular or stellate in cross
 

secticri. ,'in.-es and auricles present, purnlish oink in colour. 

Soines and hvirs absent. 

Simple leaf' with opposite arrangement, ovate, apex acuminate, 

base sha]]owl>, cordate with 7 arcuaTe main veins and there is 

retijculate ve iati on between the main veins. Lamin,! olive ,;reen, 

base o.' lamrin. is dark purplish red, veins on %he upper L1nirfrce is 

li.ght yellowish -rteen and veins orn the lower surface, ourpi ish red 

with a laminn length of 11.0-14.0 cm and a breadth of 8..0-11.0 cm. 

Petiile is y- ]owish -reen, winged with purplish red unoer Pnd lower 

ends huvirn,r. length of 5.5-r.0 cm. Plowersl and aerial tubers absent. 

Tubers are round with 1-3 tubers per plant. Flesh is purple 

which change :nto li,-ht purple on cutting. Below cork layer is 

purplish red, which turns to leer purplj h re-] or exrosure to sir. 

Tuber Ic i',ih s .0 cm, breadth i - 10).0 cm ard t h ,-eiht is 

520 gm . ?e, adventitious roots are present. 

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

Cul tiv.:ted va'ietv whih :oreis earl::, hrivJng a rurrl ish 

ri,ht, leaf 

formation. Tender vine yellowish ;re~r or dark olive, mture vine 

red sorout . Stern twines !,o the i;~r', "ri 1.r'ochin 
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yellowish 'green qdadra'gl 6i,'orlf 1.ate 'in crI s- sectf6i W/.ingIIs
 

and auricles present, purplish pink. Spines and hairs abRent.
 

Leaf i;3 simple, arrangement opposite, ovate, apex acuminate,
 

base shallowly cordate, venation with 7 primary veins; secondary
 

and tertiary veins reticulate. Lamina olive green, base of lamina
 

dark purplish red, veins on 
the upper surface is light yellowish
 

green, lower surface is purplish red with a lamina length of
 

9.60-13.70 cm and a breadth of 7.25-9.85 cm. 
 Petiole is yellowish
 

green, winged with a purplish red upper and lower surface having a
 

length of 5.40-7.90 cm. Flowers and aerial tubers are 
absent.
 

Tubers are round with 1-3 tuber per plant. 
 Flesh is purple
 

which change to light purple on cutting. Area below cork is
 

purplish red which change into deep purplish red on exposure to air.
 

Tuber length is in the range 
of 11.0-21.0 cm, breadth is 13.0-29.0 cm 

with a w'ei,-ht of 850 gm - 385 kg. Pew adventitious roots are 

present. ,ronlg accession numbers 116, 118. 

(d) King yam (accessions 383-404, 406, 407, 409-412, 414-428)
 

Cultivated variety, which sprouts early, having a purplish
 

red sprout. Stem twines to 
the right, branching and leaf formation
 

is early. 
Tender vine dark olive green, mature vine yellowish green,
 

quadrangular or stellate/f-in cross section. Wings and auricles
 

present, pink or purplish red in colour. 
Spines and hairs absent..
 

: . ... .<, , .... - , . , A 

http:5.40-7.90
http:7.25-9.85
http:9.60-13.70
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nPla1.. s !i c roo t .Liiaajjjj vil 

Plate 11. Vriw--; "Ic- s - t ,v ', D iat v uc i,, '': 
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Leaf is simple, opposite in arrangement, ovate, apey 

acuminnte, base shallowly cordate with 7 arcuate primary veins; 

secondary and tertiary veins reticulate. Lamina olive green, base 

If la:.ina purplish red, veins on the upper surface is light purplish 

pink and on the lower surfac: is purplish red. Lamina leni-th is of 

1O. --1 .',r)(:.t. and the breadth is 0,.15-12, 3) cm. 1,,ttii , s, 

yel]ni.ish "re n, wrnged with dark purplish red upper anid lower ends 

with a len.th 4.45-10.80 cm. Flowers and aerinl tuber.-; are absent. 

Tub-irs are found having 1-2 tubers per plant. 11,sh is purnle 

,.hich'. chan,'e -. light purple on cutting. Surface below cnrk is 

o)urrle rec. ,- Aich change to deer purplish red )r ex;,):SUV& t" air, 

with a tuber length of 2.0-24.0 cm, a breadth o, 6.0-20.0 cm and a 

weight *f ;O gm - 3.93 kg. Few adventitious roots are present. 

(e) Jaffa )urzle (accessions 66-69) 

Cultivated variety, which sprouts eerly. Sprout with a 

purpli- - rec: i. Stem ".%wJne. to the right, with erirly branching 

ond 1 " o,, 'ra, mture yellowish quad­tender and vine ,rcen, 

ran.ul.ar or c-;ellate in cross sr-.:tion. Wings and auricles present, 

purplish .rn colour. Spi:-. arc! hai rs absent. 

Leaf : :nr: e]* arranger.-r-n. posi t-, ova ., apex ncumninate, 

base shall,)wI,, cordate, with 7 arcuate main v dins; recon,,ry and 

tertinry viri: - reticulate. I;aminn olive (green, hnta <,f lrmima 

purplish red, veins (-,n the uoI),r t-urfacr nre l'gh t .,,I,. g;:;reen 

and veins on -te lower surface are light pur-alish pink, leaf lenth
 

http:ran.ul.ar
http:4.45-10.80
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is 11.73-12.50 cm, breadth is 8.5-9.45 cm. Petiole is yellowish 

'reen, winged witii dark red upper and lower ends, having a len,-tK 

of' S.0-9.55 cm. Flowers absent. 

Aerial tube_,s present, 1-2 per leaf axil, few in number, 

small, rou.d, e.iti. a total weight of 85-90 gin. 

Tubers are round, 1-3 tubers per plant. Flesh is purple
 

which change to light purple when cut. Below cork is purplish red
 

vhich change .nto deep purplish red on exposure to air. Tuber has 

a length of 1'.-13.0 cm, breadth of 14.0-21.0 cm and a weight of 

1.93-3.40 kg. Few adventitinus roots are present. 

(f) Jafl.r. collection (accession:s 17b-17%, 475-4771 

Cu].tiv: ,! v& 'ety " n ear , .-;rroutir,,;, and zurplish rud 

sprout. Sterm twines to the right branchin, an,, leaf formption 

early, tender and mature vir;(,s yellowish -,reen, quadranmulnr or 

steilate s . "in's anc au2,"iles present, purplish r,:-d ir, colour. 

S an -, 3 !:ent. 

Leaf i!, simple, arrangement oppositeovate, anex acuminate, 

ba. e sh 1 lo¢,1 ,.ordate wit'. 7 orcuate prjr-nry V/u;i; s(e,(:cn:nry and 

tertiaryv ijr: reticulate. Lamina olive green, ba-se of ] amina 

nurplisi rd. Veif-n. on thf uoper surface are 1ig!ht purnlish. nink, 

an% ye-ins on 'f!e ]nwf: 2urf; ,; azre purplish red in colour. Lamrina 

IE. l i:s i0.i,-5-14.45 cm onc breolith is .7-11.15 cm. Petiol(. is 

yeliowish reer., winred, K rel upr'-r a... lowe r ,ends, ho ving 

H lent ofI 6.6o-10.15 cm. Floezrs and aerial tubers arsent. 

http:6.6o-10.15
http:i0.i,-5-14.45
http:1.93-3.40
http:S.0-9.55
http:8.5-9.45
http:11.73-12.50
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Tubers are round with 1-3 tubers per plant. Flesh is 

purrie wiich change into !i)nt purple on cutting,. Pelo% cork is 

pur.-i ishi r KI ch change into deep purplish red o ex :w,.sur- to mir, 

with a tmher ,:nth of .)-2 c.cr , nrd a br-d';h of" 1O.-2.0 cm 

and a wei-ht of 540 g: - 3.54 kg. iew adventitious roots oresent. 

Flatc 12. Tu 'ersand root: of D.ileta variety Ratu ala 

8. Ratu aa ;-roup 

(P) Ra',u r'la (acccssions 191, 192, 203, 271)
 

Cult..iv ted vnrietv with ctirly sprnutin, hnvin- a purnlish red 

inpuroi. .wi Sc,: ne s ".:,c r'Jariv brnz(;h2 n,. oit" leaf forma­t t~o: 

tijon. Tender i'ne yellowish ;ee- or dark olive, mature vine 

yellowisn ,,,reen, quadranguir or ste]]hte in cro.ms section. Wings 
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and auricles present, pink or purplish red in colour. Spines and 

hairs are absent.
 

Simple leaf with opposite arrangement, ovate, apex acuminate,
 

base cordate with 7 arcuate main veins, secondary and tertiary
 

veins reticulate. Lamina olive green, base of lamina dark purplish
 

pink, veins light yellowish green with a lamina length of 9.45-11.85
 

centimeter and a breadth of 6.20-9.10 cm. Petiole is yellowish
 

green, winged with purplish red upper and lower ends with a petiole
 

length of 5.45-7.75 cm. Flowers and aerial tubers absent.
 

Tubers are round and lobed with 1-2 tubers per plant. Flesh
 

is white or white and orange yellow which change to orange yellow on
 

cutting. Below cork layer is purplish red or purplish pink with
 

deep purple dots which turn to grey purplish red on exposUre, to
 

air. Tuber length is in the range of 7.0-32.0 cm, breadth 6.0-25.0 cm
 

and weight is 150 gm - 4.4 kg. Few adventitious roots are present. 

Wrong accession numbers are 192, 271. 

(b) Ratagwala (accession 347) 

Cultivated variety. Sprouting is early with a purplish red
 

tinge in the sprout. Stem twines to the right, with early branching
 

and leaf formition. Tender and mature vine yellow green, quadrangular
 

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

pink in colour. Spines and hairs absent.
 

Simple leaf with opposite arrangement, ovate, apex acuninate,
 

base cordate, Venation with 7 arcuate main veins; secondary and
 

http:5.45-7.75
http:6.20-9.10
http:9.45-11.85
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tertiary v6ins reticulate. Lamina olive green, base of lamina
 

light pink, veins light yellowish green with a lamia length of
 

8.5-11.0 cm, and a breadth of 5.0-6.5 cm. 
 Petiole is yellowish
 

green, winged with dark purplish red upper and lower ends, having a
 

length of 4.0-5.5 cm. Flowers and aerial tubers absent.
 

Tubers are round and lobed with 1-2 
tubers per plant. Flesh
 

is white and purple which change to orange yellow on cutting.
 

Surface below cork is deep purple which does not change colour on
 

exposure to air. Tuber length is 40 cm, breadth is 12cm, and the
 

weight is 5.76 kg. Few adventitious roots are present.
 

9. Suduraja ala group
 

(a) Suduraja ala (accession 200)
 

Cultivated variety with eArly sprouting, having a purplish
 

red tinge in the sprout. Stem twines to the rig;ht with early
 

branching and leaf formation. Tender and mature vines yellowish
 

green, quadrangular or stellate in cross section. 
Wings and auri­

cles present, purplish pink. Spines and hairs absent.
 

Leaf is simple with opposite arrangement, ovate, apex
 

acuminate, bepe shallowly cordate, venation having 7 primary veins;
 

secondary and tertiary veins reticulate. Lamina olive green, base
 

of lamina deep pink and veins light yellowish green having a lamina
 

length of 12.5-15.0 cm, yellowish green, winged with purplish red
 

upper and lower ends having a length of 4.5-6.5 cm. Flowers and
 

aerial tubers absent.
 



69 

Tubers are more or less round with 2 tubers per pant. Flesh
 

is yellowi'h -ite which does not c ,ange colour on cutting. Surface 

below cork iv ;urnlish pink with deep purple Jots which turns 

greyi:.h purple or. exoosure to air. Tuber len,-th is 17.0 cm, breadth 

10 cm, rnd thc wei,-t -7 gim. Few number of adventitious roots are 

lire n(:, ts 

I10. Tambala 7rout) 

('P) Tanbaii, (accessions 30-33, 35-37, 128-131, 248) 

Culi. ced variety which sprouts early, h.vin, a purplish 

red tinge in -:he ,:prout. Stem twines to the ri.<-t . 3r,,ching and 

leaf form :1 o: is e rly. Tender ind mature vines ye]lowish reen, 

euedranpulor r stellate in cross section. Wings and auric]es 

pre.'r::t, i, colour. Spines anti hairs --brcnt.i rp.sh pink in 

Leaf i" pimple, ouposite r, ,irrr.-.emen t, ovate, aUex 

acum, na.te - s cordrfi-, venition with 7 arcuate mairn veirs; 

iec:onncer:; anc:d tertilary vein.s reticulate. La:!:in olive -reen, base 

o." 3n:r.inn ]ight pink or red, veins ii:'h t ye 3ovI :hi,' ,reer ,iving a 

lar':i no Icn;,"+ :'r5.75-1?. 3(', cm:, a!. a bread t. of'~;.0C'- .0 cni. 

PetioiF is y llowish green, winged with upper and lower enns purplish 

red havin: lenth of 6..(0-7.55 cm. Flowers absent. Aerial tubers 

nres nt, s: A, , elonrn'ted, 1-7 per leaf nxil, few: ir number with 

Sto'] w,'i 'i cf 25 gin. 

Tuberr qre round nrd lobed with 1-2 tubers per plant. Flesh
 

- i,"ht or-n, e llo,' wiicn cnanre to oran,,e vel]o%,, on c,jtting.
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Below cork layer Is rurplish red which change to deen pUrole on
 

exposure to !ir. Tuber len ;th is in 
the rnri4e of 15.0-32.0 cm,
 

breadth is 1..0-24.0 cm 
and the weight is 1.4-6.45 kg. Few adven­

titious roots are 
present. Wrong accession numbers 35, 36, 130, 249.
 

(b) JamIurala (accessions 251, 460)
 

Cultivated variety, vith early sprouting, having P. ourolish 

red tin .. .,n the sprnut. Stem. twines to the right, -.ith (-.,rly
 

brenching, an. leaf formation. Tender and mature vines yellowish
 

rreen, ouadr',,,,,ulir or stellate in cross .;,ction. Wingcs and
 

auric]es nre-.ent , on rn].i::h pink in colour shines ano 
 ha irs absent. 

Leaf i:: simule, o,poJite I" arrangement, ovate, aoex acumi­

nate, base cordate, with 
 7 .ruate main veins; sec :rndary and
 

tertiary vei.::o recticules. Lamina 
olive green bnse of larnina dark
 

pur i...h rd, vei:is li.ght ye]lowish -reen, havin, lctrith
- of
 

8.20-11.0 cm, breadth of 5.9-6.5 
cm. Petiole is win,eG, yellowish
 

.-reen. wA t''. nner and lower ends dark purplis3h red h,-vin,- lenth of
 

ctuher.,n r< h..nt . Tubers are r;jrun,' ,ind lobed 

with 1-2 tub-.-s per plarzt. Flesh iF- light orange yel~low which turns 

to orange Yellow on cuttinv. Belo cork layer is ourplis red, 

light purple 'vith deep purple aots w."ich turn,, to deer, ;urnIPe or 

deep brown or: exposure to air. m'ubers h;.virin a en.-th !' (-43 cm, 

breadth 18-22 cm, anc a weight of 3.26-5.1 kg. I,:w adv n ti tious 

root:- gre present.
 

http:1.4-6.45


71 

11. Urumpirai group
 

(a) Urumpirai (accession 1,14, 145)
 

Cultivated variety. Early sprouting, having a purplish red
 

tinge in the sprout. Stem twines to the right, branching and leaf
 

formation is early. Tender and mature vines yellowish green,
 

quadrangular or stellate in cross section. Wings and auricles
 

present, purplish pink, spines and hairs absent.
 

'Simole leaf with opposite arrangement, ovate, apex acuminate,
 

base cordate, veriation having 7 arcuate main veins; secondary and
 

tertiary veins reticulate. Lamina olive green, base of lamina
 

purplish red, veins light yellowish green, having a lamina length of
 

6.5-12.0 cm and a breadth of 3.5-10.0 cm. Petioleis yellowish
 

green, winged with upper and lower ends purplish red with a length
 

of 4.0-7.5 cm. Flowers absent. Aerial tubers prssent, small, round,
 

1-2 per leaf axil, few, similar in appearence to underground tuber
 

with a total Weight of 1.0 kg.
 

Tuber is round with 1 tuber per plant. Flesh is pale yellow 

which change to yellow on cutting. Below cork is light orange 

yellow which change to brown in colour. Tuber length is in the 

range of 19.0-30.0 cm, breadth 14.0-16.0 cm and the weight 3.95­

, 5.30 kg. Moderate amount of adventitious root,: present.
 

12. Wal,ala group
 

(a) ,ialal .(accession 190)
 

Wild variety. Sprouting is early having a purplish red tinge
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in the sprout. Stem twines to the riglt, branching and leaf forma­

tion cprly. Tender and mature vinc yellowish ,reen, quadr;,ngular or 

s tl1ate Kn rross section. Wings and auricles pre:--ent, purn].ish 

rJnk in colaur. Snines end heirs are absent. 

Simpi leaf, opposite in arrangement, ovate, apex acuminate, 

base cord(a te ,.ith 7 arcuate main veins; secondary and tertiary veins 

reticulate. Lamina olive green, base of lamina light pink, and
 

veins light yellowish green having a lamina lenth of 6.0-7.5 cm and
 

a breadth 3.5-5.0 cm. Petiole is yellowish green, win:r'd with upper 

.nd lower en.i purplish red vith a len th of' 3.5-5.5 cm. Flowers 

arnd aeria] te ers absent. 

Puber Ls cylindrical anr Lobed with 1 tuber per r]ant. Flesh 

is yullow which c.ane to liaht orange yellow cni cutting<. Surfoce 

belo r phich yeal, w chane to brown or, exposure to air.pn 


2ijbc l J.n;i:33.(' breadth cm:and . 2.35 k,.
r cm, 12.O th(- v'ei..h t 

Few adv(.ntitiour, roots present. 

(P) Dioscora buloifera: 

Tnere -are 4 forms in ':;hii species. Tubers sprout early and 

the sprout ha: a green colour. Branching and leaf for:nption is late. 

temn twines tri the left, circular in cross section. s, .nsnines 

nd i r s b:n t. Base of petiole is enlared to form tvo enr like 

prosecti on: ("uricles) enicirclin,; thum. 

Leaf J ; nIDe, clternate arrangement, broadly ov.qte, apex 

ecumirnate, base cordate. 1/eeati)n with ) nrcuate prji.,,ry veins of' 
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which 3 reach the apex of the leaf. Secondary and tertiary veins 

are reticulte. 

Flowers, present which function as: male flowers or staminodes. 

Ae r.iI '91 -,.. or bul i - re pro-uced i nlargenrLuber ,, re ;emble 

tLhe ucnaergro'id!: tuber to -'ome extent. 

Tuber:. are of medium size end usually 1-2 tubers oer plant, 

sphericail )r i]insoidal. Flesh colour is mostly yellowr, some have 

-urrie blo9ch,.s. Surfece belew cork layer 1." green o- yellow in 

colour. 

The va etier: can be ;rouped into 2 groups accordin;- to the
 

moroniclo,,i .p' chiracteristics:
 

1. .:otaka v lilgroup - (a) Vothaka valli 

(b) Rasa valli (yellow flesh) 

(c) Jaffon collection (acces.:inrns 179-182) 

2. Udala :;ro p - (a) Udala 

1. M,othaka vnlli group 

(a) rotho.. valli ( accessjon 101-103, 105, 106, 10, 110, 

",:, ted with early 

rteen i.- cfolo:ir. Stern twines to the left. Branching and leaf 

forrintion .s !ate. Tender an .nature vines yr-j]owi. 'h ,rcr n, vines 

Pre circular In cross section. Wings, spines nnd hairs err absent. 

Auricle: are :irerent. 

,u1 VJ vnriiet. sproutihg on the sprout is 
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leaf is simple With .lternte arrangement, broadly ovate, 

npex acuminate, base cordate, venation with 9 ;irc-ua!e mr,-in veins; 

secondary and tertiary veins reticulate. Lamina olive greei: in 

colour, base of lamins and veins light yellowish green with a lamina 

length of 7.25-11.20 cm and ;i breadth of 6.00-10.35 cm. Petiole is 

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 9xil ,'itL an inflorescence length of 0.6-r,.2 cm on(- 9.('6-29.2 

flowers per i florescence. 87.5% are flowering olants. 

Lar'-e number of aerial tubers or bulbils a.e .oresent, I per 

leaf axil, small, medium and large size, round and smooth, edible, 

'ith: total tuber weight of 285 giri- 3.28 kg. 

Tubers are round 1-2 tubers per plant. Flesh js Yellowish 

green which , ni-e the co]our to yellow on cutting. Surface below 

cork layer i liht green) which change into pnle yellowish irreen on 

exposure tC -ir. Tuber 1,:-. i " of 7.0-20.0 cm, br',qo, th is­

9.0-19.() cmi, -ind w.,eight is 40 .-m - 3.6 kg. Moderate ,imourt of 

adventitious roots are present. 

http:4.10-7.30
http:6.00-10.35
http:7.25-11.20
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Plate 13. Vines and s .rngle of.eaves D.bulhifere vn ~ety
1C/thaka vn.].li 

(b) Rasa vpl.i (yellow flesh) (accessions 141-143) 

Cultiv,-tec( variety. Sproi tjn7, i. early, hnving a green S rout.
Ltew twine: t the left. Lete hranching end leaf formati on. Tender
 
and mrture v.,res yellnwish itreen, c;rcular in r-rosw section. 
Auricle,. U r'esc:it. Spines, heirs and win-igs absent. 

Leaf i.,simple wi Lh alternate arrangeent cf" lenve ::, 'roadly 
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MOTAKA WALLI
 

DIOSCOREA BULBIFERA
 

Plate 14. Tubers and root.,: of D.bhulbifer. vriety P.othajk vlli 

Platr 1t . e f Iowe rs of ).bii I'if'e -a varle ty Mr,thnka v,,l.1 i 



---- 
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ovate, apex acuminate, base cordate. Venation with 9 arcuate main
 

veins; secondary and tertiary veins reticulate. Lamina olive green,
 

base of lamina and veins light yellowish green with a lamina length
 

of 10.30-11.'5 cm, and a breadth of 7.80-10.10 cm. Petiole is
 

yellowish green, 5.20-6.55 cm long, with a tinge of grey 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 present, 1-3 inflorescences per leaf axil, having an
 

inflorescence length of 0.9-1.64 cm with 16.4-26.8 flowers per 

inflorescencc. All the plants flowered.
 

Large number of aerial tubers or t:ulbJIls are present, having
 

one bulbil per leaf axil, small, medium and large size, round and 

smooth ediblr, with a total tuber weight of 1.1?-1.14 kg.
 

Tubers are round with 1-2 tubers per Flesh isplant. greenish 

yel2ow which turns to yellow oncuttig. Below cork is pale yellow 

which hns the same colour on exposure to air. Tuber length range
 

from 13.0-21.9, breadth 14.0-19.0 cm, and weight of 1.18-2.0 kg.a 

Moderpte amount of adventitious roots present.
 

(c) Jaffna collection (accespions 179-182)
 

Cultivated variety. Sprouting is early. 
 Sprout is greenish
 

in colour. Eotem twiAies to the left. Branching and leaf formation
 

late. Tender and mature vine yellowish green, circular in cross
 

section. Wini:-s, spines and hairs absent. Auricles present.
 

A -

http:1.1?-1.14
http:0.9-1.64
http:5.20-6.55
http:7.80-10.10
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Leaf Is simple, alternate arrangement, broadly ovate, apex
 

acuminate, base cordate, venation with 9 arcuate primary veins;
 

secondary and tertiary veins reticulate. Lamina olive green, base of
 

lamina nnd veins light yellowish green with a lamina length of
 

S.65-11.00 cm, and a breadth of 7.00-11.30 cm. Petiole is yellowish
 

green, 5.0-6.95 cm long having a tinge of' grey purplish red at the
 

lower end. Functionally male flowers present, regular, with a
 

spreading perianth. Calyx 3, corolla 3, 6 stamens in 2 whorls, 3 

stigma present, 1-3 inflorescence arise in leaf axils with an 

inflorescence length of 2.28-6.72, having 29.2-44.2 flowers per
 

inflorescen'ce. 75% of the plants flowered. Large number of aerial 

tubers or bulhils are present, 1 per leaf axil, small medium to
 

larpe size, round and smooth, edible, having a total weight of
 

730 gm - 1.73 kg. Tubers are round, 1-2 tubers per plant. Flesh 

is yellowish -,,reen, which change to yellow on cutting. Below cork is 

light green wiich change to pale yellowish green on exposure to air.
 

Tubers have a length of 14-23 cm, breadth of 18-21 cm and a weight
 

of 1.75-3.0 kg. Moderate aiount of adventitious roots present.
 

2. Udala group 

(a) Udala
 

There are 2 types of Udala, namely, Udala (1) and Udaa (2). / 
Udala (1) (accessions 171, 280, 283-288, 432, 472),
 

http:2.28-6.72
http:5.0-6.95
http:7.00-11.30
http:S.65-11.00


// 

// 

/9 

A, K 

3 3 3+3 

Functionally (I flower 

X6 
Fig. 5. Vine, leave-, flov.er.n and ;ifrii1 tuber of D. htl.1ifernl 

vr ity Trdnlp 

3 
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Fir. 6 Tubers and roots of D. bqlbiferg variety Udnlp 



P'~.x~to tubcers1r))~P~ of*LbjDf'~Vrct~~I1~& zPi 

~i.vvrif.-y, :ary 3vroutin,, w7ich a j~o:-n ~rout . I~ter
 

tWi rf:. to t e l'f t, hrnnching and Ieaf formation is
 

I ~. cnc~lr 
 PfrIc. mture vi rtes yellowishl .rccn, ci rcula~r ii.~o~ 

0tij ":-Ir, n3ines nrid 'isnirs qibcent. Auricl,es prez1ctit. 

IS~ ~fimule, 81lterriate arrnni;ement, Rte,br r)ndly p. aoo x 
Pourninnlte, hoot- cordate. Vea~tion with 9 arCuatc, ;ri!:,ry veinu with 
rr-ticulrite venntin betwer the v~riinpry voinl8. ,~n~~~~;veen, 
bnrzu crf Tnrrain'; 'dVeins lilht yVelloywI.h : 'een vwi t'i a loi0g-'h of" 

~'.-1.5 
 o;, and - breadth o!' 4.30-10.65 cm. Vletiol(,i s :,uIlowish 
~ 4.3C,-1C~.4Ocm lonw, v:!h v tinreo-t i.-ypr'ihre n 

1v 'c n ct. f p u nt A r t t 

I 

http:4.30-10.65
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Functi nslly male flo-ers, small, regular with a sprcnding 

perianth, calyx 3, corolla 3, 6 stamens in 2 whorls, 3 stigma 

:nrcsent. 1-3 inflorescence in each leaf axil with nn inflore scnce 

length of 1.313-17.57 cin and 10.0-45.5 flow.,ers per inflorescence. 

5.7Y of the plants flowered. 

Aerial tubers or bulbils are present in lorre number, 1 per 

lcznf nxil,5nll, medium and large size, round with rough surface. 

lYnn edible virine y with a totnl weight of 505 gm - 2.14 kg, of 

aerial tuber per plant. This form seens to be intermediate between 

rothetk, valli and Udala (2). 

Tuber is round with 1-2 Luber- per plant. lesh is greenish 

yellov. kith liJgnt mrrp]e blotch(,s. The flesh colour change to yellow 

n cntting. elow cork layer is pale yel)ow which docs not chango 

,-alour on exposure to nir. Tuber length is 11.0-45.0 cm, brendth 

is 11.0-19.0 cm and the we!f;ht i 450 fim - 3.10 kg. Moderate amount 

':f ndv(.nti iois roots pront. Wrong pccessior ntubers 412, 285. 

Udgla (2) (accessions 309) 

'I I, vr. ety. Sproutitog is prl]y and t'ie nprout i i reen in 

colour. Ste:-; twines to the left, trenching and lcaf fornation late. 

To:ler, vilw- : Nlowish g:'en, msture vine reddish brown, : -culAr in 

cro:. s-ction. Wrigs, vpincn, ald hIpirs ebsent. AurhIl(A resat . 

Lelf is sinnle, alternate nrrangorrnt, broadl:/ ovate, apex 

acuminate tpils, base cordrte with 9 arcuate main veins; secordnry 

http:1.313-17.57


erd tertiary veins reticulote. Lnminn olive grovn, bse of lamina 

tind veins lig,t yellowish green with a lamina length of 4.0-10.5 cm 

and breadth of' 2.0-7.5 cm. r-etiole light brown 3.D-5.5 cm long with 

a greyish purplish rod tinge at lower end. 

Func:tionally male flowers present, snall, regular with a 

sureading porlInth, calyx 3, corolla 3, 6 stamens in ? whor]s, 3
 

stigma presen. 3-4 inflorescences arise in loaf axil having an
 

inflorescence length of 1.0-15.5 cm and flowers are in the range
 

of 9.33-23.67 per inflorescence.
 

Aerial tubers or bulbils are present, lar,,e number, 1 per
 

leaf axil, small, medium and large size, round or elliptical with a
 

warty surface; warts prominent. Non edible variety. The plant had
 

a total tuber weight of 835 gm per plant. 

Tuber is ellipsoidal in shape with 1-2 tubers per plant.
 

Flcsh is yellow which turns to orange yellow on cutting. Below cork
 

is light yellcw which turns to orange yellow on exposure to air.
 

Tuber length is 9.5 cm, breadth 15.0 cm and weight 1.2 kg. Tubers
 

appear very h, fry due to a lar,e number of adventitious roots. 

(3) Dioscoren esculenta
 

There are 4 forms in this species. These yams sprout late 

when compared with oti:r species. The sprout has a greenish tinge. 

Branchizjg and leaf formation is early. Stem twines to the left, 

circular in cross section. Wins and auricles nbsent, pubescent, 

http:9.33-23.67
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Fi g 7 .. V i n e , l e a ve s a n d f l owe r s o f ] .e s c u li n a ty arieJ'. , a l a : 
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Fig '8. Tubers and roots of D.esculenta variety Java ala 

/ ( ,/i, 

.:.. : Yr 
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spines preser:t in stem, leaf and roots 
that are near the surface of
 

the ground.
 

Leaf is simole, alternate arrangement, broadly ovate, apex
 

acuminate, base cordate. Venation with 7-9 arcuate primary veins
 

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

are reticulate.
 

M.alc 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
 

Jn clusters a- the end of stolons. Tubers appear very hairy due 
to 

large number f adventitious roots present. Flesh is ye]lowish 

white. Belo,, the surface cork layer is pale yellow or greenish 

yellow. 

According to the morpnoloiical characteristics the varieties 

can be grouped into 2 groups as follows: 

1. Java ale group - (a) Java ala 

2. Kukulala group - (a) Kukulala./Katu Kukulala 

(b) Katu ala
 

(c) Siru valli 
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Plate 17. MaLe flowers of D.esculenta variety Java ala. 

, :',r, -ICIJL DTA 

Plate 18. Tubers and roots of .esculenta variety Java ala.
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1. Java ala -roup
 

(a) Java ila (accessions 71-78, 80, 166, 240, 241, 258, 304, 
437, .A43) 

Cultivated variety. Late sprouting. ISnrout has a greenish
 

tinge. Stem twines to the left, branching and leaf formation is
 

early. Tender vine light olive green, mature vine dark olive green,
 

circular in c:ross section. ',''ing and auricles absent. Pubescent, 

shines present, less prominent. Spines are found in mature stem and 

petiole only ..ith a range of 1.2-19.0 spines per 30 cm lengith of 

stem.
 

Leaf is simole, alternate arrangement, broadly ovate, apex 

acuminate, base cordate. Venation with 7-9 arcuate main veins; 

..rr. . veJ.... reticulite. Lan: t~a olive green, base 

,,f" 1: e :! e ins 1iknt 7ree. witr; a len:gth of 4.'10­: vo v-il c.wiF.n 

9.00 cm, brearith of 4.20-7.40 cm. Peticle is yellowish ,-reen with a
 

]ength of 3.6')-e.35 cm. 

,.al, f owers preser.t, small, regular, perianth incarved, 

calyx 3, coro la 3, stamens 6 in 2 whorls. 1 inflorescence arise 

per leaf -xil, with 9n inflorescence length of 7.2-51.5 cm, and 

4-. - wrs in t,: raie of' 3.4-55.4 per infl.ore.;cence. 76.9 nroda:'e 

!nlo flowe's. Ae:.ial tub-r o-b r':ent. 

L --rs are snmewnat ovoid in form, borne in clusters, with 

5-12 tubers per plant. lPlesn yejlowish white which chant-e to light 

brown on cutting. Surface below cork is .-reenish yeLlow which turn 

UI
 

http:3.6')-e.35
http:4.20-7.40
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to brown on exposure to air. Tuber length is in the range of 13.0­

27.0 cm, the breadth is 7.0-17.0 cm and the weight is 7.00 gm ­

5.1 kg.
 

Tubers appear very hairy due to a large number of adventi­

tious roots. Spines present on roots that are near the surface of
 

the ground.
 

2. Kukulala group
 

(a) Kukulal,3./Katukukulala, (accessions 81-88, 193, 242-244,
 
264, 300, 301, 312, 436, 442, 452, 463, 470
 

Cultivated variety with late sprouting. Sprout has a
 

greenish tinge. Stem twines to the left. Branching and leaf
 

formation early. Tender vine light olive green, mature vine dark
 

olive green and circular in cross section. Wings and auricles
 

absent,. Pubcscentmore prominent spines present in all parts of
 

the stern and petiole with a range of 23.4-61.2 spines per 30 cm
 

length. Prominent spines present at the base of petiole.
 

Leaf is cimple, alternate arrangement, broadly ovate, anex
 

acuminate, base cordate. Venation with 7-9 arcuate main veins and
 

reticulate venation found in between the primary veins. Laminq
 

olive green, base of lamina and veins light yellowish green. Lamina
 

length is 4.10-9.75 cm and breadth is 4.15-6.80 cm. Petiole is
 

yellowvish green with a length of 3.40-6.65 cm. Flowers and aerial
 

tubers absent.
 

http:3.40-6.65
http:4.15-6.80
http:4.10-9.75
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'uber,. tire ov-id i: : nc, borne i r clusters with 15-60 

tubers per plant. Flesh ir,yullowish white v'wioh chmni1e ,o inki sh 

white on cut'*ir.. Surface below cork is pnle yellow tur::s to 

br-rown on exn-f.ure to air. 2uber ler];.th is in the rnnt,,! of .9.0­

17.0 	cm, bre-dth .s 3.C)-h.0 cm and the weight is 450 gm - 3.6 kg. 

Tubers appear very hairy and some tubers nre less hairy due 

to the idventi tious roots. Spites nresent or ro!)ts thit are near the 

surfacr, o! tr.e -round. 

I11rte 1 Puis n r: Il I rjmv'.r o' 	 Ktkulala 

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

Wild variety. Late sprouting with a 7reenish tinge in the
 

sprout. Stei twines to the left, branching and leaf for-etion is
 
early. Tendi r vine is light olive green, mature vine in dark olive 

,-,en. ' r , 'i.r in cross sccticn. I'WInis and iuricles absent. 

Puhesr:ent, svirlen present, more prominent and present in all parts 

:" thc' ster .rind leaf petiole with a range of 16-35 spi nrs per 30 cm 

leni-th of str:n. Prominent spines present at base of petiole. 

Leaf is simnlc, zite'nite arrangement, broadly ovate, apex 

acuminate, base cordate, v,:nation havin/, 7-11 arcuate pririary veins 

wi th retitilr te ve nation ne tweei, them. Lamina c'i :'. base of 

2: .'inc ., ns li. eii r :b rc:<teen, with a %vna !., : .;nth Of 

3.5-5.5 cr and a breadth of 4.o-6.0 cm. Petiole is yellowish green 

havin.,: a len L.- of 3.5-5.0 cm. Flowers u,,(; aerial tubers -,'sent. 

Tu(eie - ire ov o sm-al -1:nd boorn e in Ierr:w 15-P0 

rt rlf LIr11 1, 1 l e s, ve] lw isrn wi t e ~: :snra t0 ligh t 

crowvn in colr zr. Below cork layer is pale yellow "'hi:h chnge to 

brwn oSr exrcsure to air. Avert, fe tuber length is 2.5 cm and breadth 

1.51 nde is ,In.m'.ei:;nt ' 

Tube:s aoi~ear les- hairy. Spi.es presin t on roots that are 

near the surface of the ground.
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(c) Siru valli (accessions 11-115)
 

Cultivated variety, late sprouting with a greenish tinge in
 

the sprout. Stem twines to the left. Branching and leaf formation
 

is early. Tender vine light olive green, mature vine dark olive
 

green, circular in cross section. Wings and auricles absent.
 

Pubescent, mrre prominent spines present in all parts of the 
stem
 

and petiole, having 36.2-55.2 spines per 30 cm length of stem.
 

Prominent spines present at the base of petiole.
 

Leaf is simple, alternate in arrangement, broadly ovate, apex
 

acuminate base cordate. Venation with 7-9 arcuate main veins and in 

between these veins are reticulate. Lamina olive green, base of
 

lamina and veins light yellowish green with a larqina length of
 

5.55-6.15 cm and a breadth of 6.00-6.25 cm. Petiole yellowish green
 

with a length of 3.8-4.2 cm. Flowers and aerial tubers absent.
 

Tubers are somewhat ovoid, norne in clusters with 5-15 tubers
 

per plant. Flesh yellowish white, which turns to pinkish white.
 

Below cork layer is pale ye2low which turns to brown on exposure to
 

air. Tuber length is in the range of 9.0-20.0 cm, breadth is 3.0­

6.0 cm and the weight 550 gm - 3.35 kg.
 

Tubers appear very hairy due to a large number of adventi-


Iious roots which are found more towards the upper end. Spines
 

present on roots that are near the surface of the ground.
 

http:6.00-6.25
http:5.55-6.15
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Fig. 9. Vin's and compound trifoliate leaves of D.pentaphylla 

voriety Katuwala ala 
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Fig '10. Tubers and roots of D.nentanpvlla variety Katuwala ala
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W 

-Plate 2C. Ve'avre. r:d .::,,n. tit'oliate s V E .nc tnnh-illa 
a. ty ha tuw,;a] ,. -Ia 

CuJ.ti'ars of Dioscor'ea alata show a "'reat range of variation 

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

the leaves an. ,;tem. There is considerable confusion as reg-ards 

local names fcr -1ifferent cultjv-rs nf I).alata. In some instances 

morDholo'iJcal]y dist]iLct cul tivurs are referrea t ; b.- th( same 1 ocal 

na-.n. For ex ml. e , the accessi on which war; givn t hr- name Raja 

Hingurala, appears to be similar ana very closci2y related to many of 
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.di~ALa 

Plate 21. 
 Viriez and simple leaves 
of D.rotundata variety Poke 

the Kahata alfi accession. 
Accessions given thle ,ame H~asa- vain1 

Rujli valli , Ritja ala, Jnjf'fri Purple and King yamn an,; the following 
ta~t,1
:O I ixiof witm,,ut ],)cal namres, havE: fpnture!: w~ihre 

closely s:Pln1 r to one another, iri my view ShouldI he re,-arded as 
onc genotyne or cultivar. ThIe ;,regte:-t amount of' variation,
 

r~vrsiy ~confusion 
exis~t a-iotip the di fferent accessiorn of' 

alat. 
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BOKE 

DIOSCOREA ROTUNDATA 

Plate 22. Tuber and growinr- rloots of' D.rotundata variety Boke 

For The cultivat.ed edible Dioscorea bulbifera accessions 3
 

different names were given for the 
 material obtained from Jaffna.
 

('n compra-ixv, studies of the 
 foliar, vine and tuber characteristics,
 

":t rigly sl ,!!st that all 3 accessions belong to 1 genotype. 
 Mothaka 

val.ie, Jaffn;i collection, !Rasa valli (yellow flesh). The wild 

rccessions of" b.bulbifera called Udala in Sinhala is, however,
 

different fro, the cultivated accessions obtained from Jaffna. It 

'ou]h' concluded that the ,", are distinct varietie-: jr' forms of 

-oioscorea bul ifera in Sri. Lanka. 

Foi~r di fferent local werenam.s riiven for accessions of 

bioscarca esculerta of wrich Java al", Kukulala end Katu ale from 

,e e ,' 'ri Lmkn grid Siru val.li from Tn'fn, am),.anr to be 4 

http:cultivat.ed
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Fig. 1L.' Vine and simple leaves of D.rotundata variety Boke
 

N7
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• Fig 12 Tuber and roots of 

D.rotundata variety 

, '" ' \ i 

/*
 

.TIt 

/o1" / 

**): / "(
 

-'
 

7"..
i.


,./
 

;I
 



100 

distinct forms of D.esculenta. The accessions which were given the
 

nane Kukulal has some Similarity to the accessions of Katu ala.
 

Java ala which as the name suggests is probably an early introduc­

tion from Indonesia (Java), and it has distinctly larver 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 tubers which nre larifer than Kukulala and
 

siaPler than Java ala. Like 	 the i-ther varities rf D.esculenta the 

rurnerous a :vt titious roots .,ive ir a sha,,,yy of "hairy" tubers. The 

aerial features of the vine.s of' the cultivars of D.esculenta variety 

Katu ala, D.esculenta variety Kukulala, and D.esculenta variety 

Siru vadii ap -ear very simiilar arnd Pre somewh at (;ifleren! than that 

of D.esculuriti variety Java ala. 

The following accessions appear to have been called by wrong 

names by the collector or sunm]iers. Careful examination of tubers 

end above grourIa parts suggest that their names should be as follows: 

Name giver by the Accession Name su;,,,:est, d after evalua­
collector numbers tion at Dodai,,alla 

I Hinurala 96 Leydanta
 

128 Kahata ala
 

nI al 122 King yam
 

3. 	 Krqhata ala 22 Hingurala
 

23 Raja ala
 

24 Raja ala
 

261 	 Raja ala
 

4. Kahata .angala 204 	 Leydanta
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Name givon 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. Raja Hingurala 	 165 Kahata ala
 

8. 	Ratu ala 192 Raja ala
 

271 Leydanta
 

9. 	Rasa valli 116 Ini ala
 

118 Leydanta
 

4.2 Keys
 

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

at Dodingolla
 

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 3outh-East Asian origin.
 

Species-Dioscorea alata
 

Var/form 	 Accession numbers
 

1. 	Angili ala 260, 324
 

2. 	Dandila 430
 

3. 	Hingurala 51-62, 96-100, 124-128, 161, 162, 255, 306,
 

307, 338, 344, 351, 429, 441, 450, 469, 473
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Var/form 	 Accession numbers
 

4. Hiritala 	 263, 431, 438, 464
 

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

6. Jamburala 	 251, 460
 

7. Jaffna 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. Kahata kondol 	 434
 

11. Kahata argala 	 204, 298, 299
 

12. Kandala 	 313, 314, 433
 

13. King yam 	 383-404, 406, 407, 409-412, 414-428
 

14. Kiri ala 	 207, 254, 448
 

15. Kiri kondol 	 89-94, 435, 440
 

16. Kiri udala 	 466
 

17. Kondol ae 	 212
 

13. Koiimbu va]li 	 44-50
 

19. Leydanta 	 95, 168, 169, 465
 

20. Puerto Rico yams 	 214, 215, 217, 218, 220, 221, 223-229
 

21. Raja Hingurala 	 165
 

22. Rata Hin6urala 	 445
 

23. 	 Rata ala 25-29, 238, 239, 278, 293, 295, 322, 455,
 

447
 

24. Ratangala 	 347
 

25. Ratu aa 	 191, 192, 203, 271
 

26. 	 Raja ala 1-15, 158, 159, 205, 206, 250, 265, 272-276,
 

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



103 

ar/form 	 Accession numbers
 

27. 	 Raja valli 455, 456
 

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

29. 	 Suduraja ala 200
 

30. 	 Tambala 30-33, 35-37, 128-131, 248
 

31. 	 Urumpirai 144, 145
 

32. 	 Wal ala 190
 

BB. 	 Stems wingless and round. Leaves simple, narrowly ovate and
 

dark green, tuber shape cylindrical. Yams of African origin.
 

Species - Dioscorea rotundata
 

Var/form Accession numbers
 

1. Buke 	 0 

AA. 	 Stem twines to the left; that is in an anti-clockwise direction.
 

B. 	 Leaves simple and broadly ovate.
 

C. 	Numerous small tubers produced; bulbils absent.
 

Species 	- Dioscorea esculenta
 

Var/form Accession numbers
 

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

2. 	Eati; 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
 

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

bulbils present.
 

Species - Dioscorea bulbifera
 

Var/form Accession numbers
 

1. 	Jaffna collection 179-182
 



104, 

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
 

BB. 	 Leaves compound trifoliate or palmate.
 

Species - Dioscorea pentaphyl1a
 

Var/for:. Accession numbers
 

Katuwala ala 317
 

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

at Dodangolla
 

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

ovoid, very hairy. Spines present. 

Speci.e- Dicscorea escilenta 

Var/form Accession numbers 

1. Java ala 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 ".alli 111-115
 

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

rarely present.
 

B. 	Tubers shape variable. Sprout purplish red, stems winged and
 

square.
 

Species - Discorea alata
 

Var/for 	 Accession numbers
 

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

2. Dandila 	 430
 

3. Hingurala 	 51-65, 96-1OO, 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. Jamburala 	 251, 460
 

7. daf' 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. Kahata 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 	 466
 

17. Kondol ala 	 212
 

18. Kombu valli 44-5o
 

19, Leydanta 95, 168, 169, 465
 

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

21. Rajri Hingurala 	 165
 

22. Rati Hingurala 	 445
 

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

445, 447
 

24. Hatangala 	 347
 

25. Rata ala 	 191, 192, 203, 271
 

26. 	 Raja ala 1-15, 158, 159, 205, 208, 250, 265,
 

272-276, 290-292, 331-337, 343, 451,
 

461, 467, 471
 

27. Uaja valli 	 455, 456
 

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

29. Suduraja ala 	 200
 

30. Tamnala 	 30-33, 35-37, 128-131, 248
 

31. Urumpirai 	 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 - Dioscorea bulbifera
 

Var/form Accession numbers
 

1. Jaff:-a collection 	 179-182
 

2. Mothika valli 	 101-103, 105, 106, 109, 110, 457, 458
 

3, 	Rasa valli 141-143
 

(yellow flesh)
 

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

CC. 	Aerial bulbils 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/formi 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
 

Va_/fo-,M Accession numbers
 

1. 	Katuwala ala 317
 

2 	Key for the identification of varieties and forms
 

of "Di. scorea 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 263, 431, 438, 464
 

3. 	Rata Hingurala 445
 

AA. Tubers y]indrical and lobed.
 



108 

B. Flesh colour is yellowish white, light yellow, and orange
 

yellow. Cultivated variety. Surface skin is purplish pink
 

with deep 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. Raa Hingurala 165
 

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

yellow. 	 Tuber more hairy. Wild variety.
 

Var/form Accession numbers
 

1. 	V'al ala 190
 

AAA. 	 Tubers r:ore 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 t-,ie shallowly cordate (shallow sinuous).
 

Var/form Accession numbers
 

1. 	Suduraja ala 200
 

CC. 	Leaf base cordate (deep sinuous).
 

Varzf(vm 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'ndol ala 212
 

5. -Puerto Rico Yams 214, 215, 217, 218, 220, 221, 223-229
 

BB. Flesh is pale yellow. Surface below skin 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 nmbers
 

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, 40", 409-412, 414-428
 

5. affna purple 	 66-69
 

6. ,Jaffna collection 	176-178, 475-477
 

AAAA. 	Tubers round and lobed.
 

B. Fle.:h s white or 	light purple or light orange yellow.
 

Surface below skin is purplish pink with deep purple dots.
 

Var/:orm Accession numbers
 

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

2. Kandala 	 313, 314, 433
 

3. 	Rata ala 25-29, 238, 239, 278, 293, 295, 322,
 

445, 447
 

BB. Flesh is white and light purple. Surface below skin is
 

purplish 	red or deep purple.
 

VaL.orm Accession numbers
 

1. atu ala 	 191, 192, 203, 271
 

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

red..
 

Var/:orm Accession numbers
 

1. 	Tanbala 30-33, 35-37, 128-131, 248
 

2. 	Jamburala 251, 460
 

BBBB. Flesh ,,nd surface below cork are deep purple in colour.
 

Var/form Accession numbers
 

1. 	Leydanta 95, 168, 169, 465
 

2. 	Dandila 430
 

3. 	Kombu valli (1) 44-47
 

.3 	Identification of varieties and forms of "Dioscorea
 

oulbiftra" found in Sri Lanka 

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

smooth surface. Cultivated and edible variety.
 

vaLL ra Accession numbers
 

1. 	M(thaka valli 101-103, 105, 106, 109, 110, 457, 458 

2. 	Rasa valli 141-143
 
(yellow flesh)
 

3. 	 Ja ffna collection 179-182 

AA. Tubers round or ellipsoida]. Flesh is greenish yellow with
 

light purple blotches. Aerial tubers with slightly wavy or
 

warty surface. Wild and non edible variety.
 

Var/form 	 Accession numbers
 

1. 	Udala 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.
 



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 Aid ril region and transverse section of leaf lamina
 

Drawin-s were made of the outline of T.S. mid rib region and
 

T.S. portion ef leaf lamina under camera li'.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
 

difference hn shape betNeen the two species. The shape of D. rotun­

data are flattened with two projections to the sides at the lower 

end. The snajs 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 epidermal 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 trnh!iverse section. Upper epidermal cells of D.
 

bulbifera are relatively small and rectangular when compared to those
 

of D. alata and D. esculenta. Upper epidermal cells of D. esculenta
 

are of intermediate size and more elongated in shapes. (Appendix
 

Figures, pageS 206 - 217, Lanina thickness). 

There are two palisade layers in all the accessions drawn.
 

The lcwer palisade layer is generally much smaller than the upf~r
 

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 three species of Dioscorea exhibit a
 

certain degree of xeromorphic features as regards the leaf anatomy.
 

2 Leaf epidermal features
 

As regards stomatal distribution the majority of species and
 

cultivars examined show the hypo-stomatous condition. Dioscorea
 

bulbifera is amphistomatous while the other species examined are
 

hypostomatous.
 

Drawings were made 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 bear shaped in surface view.
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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 adaxal 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) D. esculenta
 

1. Kukulala 
 )) 
2. 	Java a.a )


) - Somewhat straight isodiametric
 
3. Siru valli)
 

) 
4. Katu ala
 

(d) D. bulbifera
 

1. Mothaka - alli )
) 

2. Jaffna collection ) - Sinuous, elongate 

3. Udala 	 )) 
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(e) D. alata 

1. Angili.ala ) 
) 

2. Hinguralk ) 

)3. Hiritala 

4. Rata Hingurala ) 

5. 	 Ini ala
 
- Somewhat straight and elongate


) 
6. Kandala)
 

7. Kahata angala
 
) 

8. Kahata ala
 

)
9. Kahata Kindol
 

10. Kombu vall
 

11. Raja Hingurala - Somewhat straight, usually isodiametric, 

some cells elongate
 

12. Kir, ala )
) 

13. Kiri Kondol )
) 

14. Kiri Udala ) - Somewhat straight, isodiametric) 
15. Kondol ala )) 
16. Puerto Rico Yama ) 

17. 	 Jaffna purple )

)
 

18. 	 Jaffna collection )

)
 

19. 	 King yam )

)
 

20. Raja ala 	 )
) 

21. 	 Rasa valli. ) - Sinuous, elongate
) 

22. 	 Raja valli )
) 

23. 	 Urumpirai )
) 

24. Wal ala 	 ) 

25. SuduraJa ala 	 )) 
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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 cplls form and the shape of the epidermal cells as seen
 

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

examined in this study. 

The hy:)ostomatous conditions and the presence of more than
 

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

4 Eco-physiological 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 Thickness'. The highest value for this was found in D.
 

esculenta (0.0051 gm/cm2 ) 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 iall when compared.
 

This indicates that the water content per unit area in the leaf is
 

highest in D. slats 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 thif is also reflected 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).
 

Ecophysiological 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. slata, D. bulbifera and D. esculenta
 

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

flavanoid spots 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
 

chromat ogram 

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 light None 

Ultra violet light White 

AluminJ:u 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 all 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 this 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 Sifu valli 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 number 9, Hingurala spot
 

number 2, and in D. esculenta variety, Siru valli spot number 7 we3re
 

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 morv number of flavanoid spots in all the varieties tested.
 

This shows thpt some of the phenolic compounds are broken down or
 

destroyed in the drying process.
 

Within 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 (AIC13 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 

1 2 
Spot numbers 
3 4 5 6 7 8 9 

Total 
No. A B C D E F G H I J K L M N 

Total 
No. 

D. alata 
King yam - Dry leaf 

Fre loaf 

Raja ala - Dry leaf 

Raja valli- Dry leaf 

Rasa valli -Dry leaf 

Ini ala - Dry leaf 

Fresh leaf 

Hingurala - Dry leaf 

Fresh leaf 

Kahata ala-Fresh leaf 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ 

+ 

2 

3 

1 

1 

1 

2 

2 

2 

3 

3 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + + 

+ 

.2 

4 

5 

3 

6 

6 

3 

5 

3 

4 

D. esculenta 
Java ala - Dry leaf 

Fresh leaf 

Siru valli-Dry leaf 

Fresh leaf 

Kukulala - Dry leaf 

Fresh leaf 

Katu ala - Fresh leaf 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ 

+ 

+ 

+ 

+ 

1 

3 

3 

5 

3 

3 

3 

+ 

+ + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2 

2 

2 

3 

3 

2 

3 



(contd.) Table 5. 

Varieties / forms 

12 

Chromogenic spots 

Spot numbers 

3 45 67 89 

Total 

No. 
AB CD E 

Ultra violet spots 

FG HI JK L MN 

Total 

No. 

D. bulbifera 

Mothaka 
Valli 

- Dry leaf 
Fresh leaf 

+ 
+ 

+ 
+ + 

2 
3 

+ + + 
+ 

+ 4 
1 

Rasa - Fresh leaf 

valli 
(yellow flesh) 

++ + + 4 + + 2 

Udala - Fresh leaf + + + 3 + + 2 

D. rotundata 

Boke - Fresh leaf + 
+ 1 

G3 
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Fig. 13. Two-dimensional chromatogram showing position
 

of flavanoid spots on the chromatogram
 

CD 

4 
N 

k I. 

s- I 

*\ 
S k -

M
 

> 2nd Direotion 

2% Acetic Acid in Water 



125 

Statistical evaluation of morphological, anatomical
 

and ecophysiological parameters
 

1 	Com'arison 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) Mophological 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 morphological
 

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. alata (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 maximum 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. es~ulenta (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. alata
 

(2.99 kg), D. bulbifera had an intermediate 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
 

at 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. bulbifera can be distinguished qualitatively in the field or
 

in herbarium specimens, the quantitative parameters in these two
 

species do not show statistically significant differences.
 

TI.e 2 species D. esculenta and D. bulbifera showed significant
 

differences ot 
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) Anatomical 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), whil- intermediate number was found in D. alata (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. alta 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 .22u.) 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 (45.34p), 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 (49.67p). Mean height of lower palisade cells was
 

also highest in D. esculenta (44.82/u), intermediate in D. bulbifera
 

(26 .64/) 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,? ). 

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, height of upper palisade cells,
 

height of lower palisade cells, and the total height of palisade
 

cells were sijnifi.cant 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 te 3 species having the highest mean value of
 

2
0.0202 gm/cm for D. alata, intermediate value of 0.0197 gm/cm 2 for
 

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

There w~s no significant difference among the 3 species for
 

"density thickness". For this leaf index the highest mean value of
 

0.0051 gm/cm 2 was found in D. esculenta, and intermediate value of
 

0.0047 gm/cm 2 in D. alata and lowest value of 0.0044 gm/cm 2 
in
 

1). bulbifera.
 

The t-test for the pairs of groups showed that between D.
 

alata and D. esculenta no significant difference for the above 3
 

leaf indexes. Between the 2 groups D. alata and 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".
 

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 tuber length showed significant difference
 

at 1% level among the morphological characters.
 

2 
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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
 

groups and th, 95% confidence interval for the difference of means
 

between this group 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 Hingurala, Kahata ala, Kiri kondol, Tambala, Ratu ala, Ley­

danta 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, Hatu ala, Kukul­

ala and Motha.a valli groups, (gps. 1, 3, 7, 9 & 10).
 



Mean miiximum 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 Raj% ala group (gp. 4) when compared to Kukulala group
 

(gp. 9). 

(2) Anatomical 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 KukulaJa 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
 

Characters 
Species Means 

Group 1 Group 2 
(D. alata) (D. escu-

Group 3 
(D. bulbi-

P-test 

Group 1 
vs 2 

t-test 

Group 1 
vs 3 

Group 2 
vs 3 

lenta) fera) 

Morpho ogical characters 
1. Lamina length (cm) 10.94 5.41 9.35 * * * * * 
2. Lamina breadth (cm) 7.05 5.29 7.96 * * 
3. Leaf petiole length (cm) 6.50 4.28 5.81 * * * *.s. 
4. Maximum tuber length 

5. Maximum tuber breadth 

(cm) 

(cm) 

22.88 

17.55 

12.81 

5.32 

15.59 

15.74 

* 

* * 

*s.s. 

* * * 
6. Underground tuber weight (kg) 
7. Total tuber weight (kg) 

2.90 

2.99 

1.56 

1.56 

1.65 

2.85 

n.s. 

U.s. 
-

(underground + aerial) 

Anatomical characters 

8. Number of epidermal 
cells (12.5 x 45) 30.70 20.97 45-35 * * 

9. Number of guard 
. . . . 

cells (12.5 x 45)
10. Stomatal Index (%) 

8.60 
22.23 

7.37 
26.03 

9.12 
16.71 

n.s. 
* * 

-

11. Length of epidermal cells (/P) 54.01 59.40 52.77 n.s. -

. . . . 

12. Breadth of epidermal 

13. 
cells 

Length of a guard cell 

(i) 

(/) 

24.29 

26.17 
20.30 

26.46 
25.12 

27.38 
n.s. 

n.s. 
-

-

14. Breadth of a pair of 
guard cell 

15. Lamina thickness 
(,) 

(/u) 

20.43 

226.22 

19.98 

275.28 

20.03 

191.84 

n.s. 

* * 

-

* * . . . 



(contd.) Table 6 

Characters 

Species Means 

Group 1 Group 2 
(D. alata) (D. escu-

lenta) 

Group 3 
(D. bulbi-

fera) 

F-test 

Group 1 
vs 2 

t-test 

Group 1 
vs 3 

Group 2 
vs 3 

16. Height of upper epidermal 
cells ('.i) 

17. Height of upper palisade 
cells YO 

60.10 

56.74 

45.34 

85.47 

24.79 

49.67 

* 

* 

* 

* 

* 

* 

* * 

*ns 

* * 

* 

* . . 

* 

18. Height of lower palisade 
cells (/1) 

19. Total height of palisade 
cells (/1) 

20. Height of spongy cells (u) 

23.40 

80.14 

62.71 

44.82 

130.32 

72.67 

26.64 

76.31 

66.97 

* * 

* * 

n.s.... 

* 

* 

* 

* 

* 

* 

ns. 

ns. 

** 

* * 

21. Height of lower epidermal 

cells (f) 16.34 15.04 15.26 n.s. 

Ecophysiological characters 

22. Density thickness (gm/cm ) 

23. Degree of succulence (gm/cm ) 

0.0047 

0.0202 

0.0051 

0.0197 

0.0044 

0.0158 

n.s. 

* * 

-

ns.* 

-

* * * 

24. Potential leaf 
tissue hydration (%) 434.49 387.82 360.76 n.s. * n.s. 

n.s. - non significant 

• - significant P = 0.05 

•* - highly significant 

- very highly significant 

P 

P 

- 0.01 

00.001 
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.Ten irroupi ti. ed i groun comoarison between the three cultivated 

e C'C, e S 

,;-oup 1 - H ni-urala 

Group 2 - Kahata ala
 

Group 3 - iKiri kordol
 

Group 4 - Raja.i ala
 

Group 5 - In! Ala
 

ro"LI :. " - &iath ala 

Group B -


Grup , Kuku I]a±l
 

,ou 10 - tothaka vali 



Table 7. 
Means and F-test for the different Groups
 

Character 
 Group Means 
 F-test
Group Group 
 Group Group 
 Group Group Group 
 Group Group 
 Group

1 2 3 
 4 5 6 
 7 8 
 9 10
 

Morphological characters
 
1. Lamina length (cm) 7.99 11.09 11.53 11.93 11.73 10.16 10.34 11.38 4.81 
 10.00 * * 
2. Lamina breadth (cm) 4.88 7.23 6.79 
 8.73 7.73 6.39 
 6.46 6.85 4.77 8.73 
 * *
 
3. Leaf petiole
 

length (cm) 4.36 7.28 
 5.61 7.67 7.70 
 6.60 5.78 6.92 4.32 
 5.96 * * 
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 * *
 
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 (,p) 
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 (/1) 58.46 72.22 59.72 55.07 
 60.06 63.24 49.95 54.20 
 41.10 24.54 * * 
10. 	Height of upper
 

palisade cells 
 (p) 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 (p) 28.00 26.64 22.42 21.71 24.05 24.60 
 19.79 22.57 37.11 27.01 
 * * 
12. Total height of 

palisade cells (/u) 76.71 
 92.43 77.26 77.45 
85.22 80.66 
71.59 76.96 100.64 77.33 n.s.
 



(contd.) Table 7
 

Character 	 Group Means 
 F-test
 
Group Group Group Group Group Group Group Group Group Group


2 3 4 5 6 
 7 	 8 9 10
 

Eco-physiol ica. characters
 

13. 	Degree of succulencI 
(gm/cm ) 0.0187 	0.0213 0.0197 0.0197 0.0204 0.0197 0.0208 0.0204 0.0215 0.0157 
 n.s.
 

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 
 n.s.
 

n.s. 	 - non significant
 
- significant 
 P - 0.05
 

** - highly significant P - 0.01 



Table 8. 95% Confidence Intervals for different mean comparison
 

Mean comparison Group 4 vs 1 
 Mean comparison Group 4 vs 
2 Mean comparison Group 4 vs 3
Character Mean diffe-
rence 

Lower 

bound-
Unper 

bound-
Mean diffe-
rence 

Lower 

bound-
UT ppr 

bound-
Mean dif4'e-
rence 

Lower 

bound-
Upper 

bound­
x4-xl ary ary - ary ary 4 - ary ary 

1. Lamina length 

2. Lamina breadth 

(cm) 

(cm) 

3.94 

3.85 

2.21 

2.59 

5.67 

5.11 

0.84 

1.50 

- 0.58 

0.47 

2.26 

2.53 

0.4 

1.94 

- 1.02 

0.91 

1.82 

2.97 
3. Leaf petiole

length (cm) 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 7.17 -19.19 -28.24 -10.14 - 6.92 -15.97 2.13 
5. Maximum tuber 

breadth (cm) - 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) 
7. Stomatal Index (W) 

8. Lamina thickness (,u) 

-18.74 

5.79 

-17.08 

-28.75 

1.75 

-41.84 

- 8.73 

9.83 

7.68 

- 0.3.1 
- 1.57 

-42.86 

- 8.53 

- 4.88 

-63.14 

7.9 

1.74 

-22.58 

- 2.41 

- 1.23 

- 7.78 

-10.62 

- 4.54 

-28.06 

5.80 

2.08 

12.50 
9. 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 



(contd.) Table 8
 

Character 


1. Lamina length (cm) 


2. Lamina breadth (cm) 


3. Leaf ptiole

length (cm) 


4. 	Maximum tuber
 
length (cm) 


5. Maxium tuber
 
breadth 	 (cm) 


6. 	Number of epidermal

cells (12.5 x 45) 


7. Stomatal Index 
 (%) 


8. Lamina thickness (/u) 


9. Height of upper

epidermal cells 
(u) 


10. Height 	of lower

palisade cells 
 (,) 


Mean comparison Group 

Mear diffe-

rence 

x4 - x5 

0.2 


1.0 


- 0.03 


- 8.32 


- 3.51 


- 3.17 


- 2.67 


-19.52 


- 4.99 

- 2.34 

, vs 5 
'rPer 

bound-

ary 

1.93 


2.26 


1.34 


2.72 


5.6 


6.84 


1.37 


5.24 


1.90 


4.0 


Mean comparison Group 4 vs 6 

Mean diffe-


rence 


x 4 - x6 


1.77 


2.34 


1.07 


-16.78 


- 3.45 


- 2.07 


- 0.98 


-25.10 


- 8.17 


- 2.89 


Low-r 


bound-


ary 


- 0.30 


0.83 


- 0.56 


-29.97 


-14.34 


-14.04 


- 5.81 


-54.68 


-16.41 


-10.47 


T -,r 

bound-

ary 

3.84 


3.85 


2.70 

- 3.59 

7.44 


9.90 


3.85 


4.48 


0.07 


4.69 


Lower 


bound-


ary 


- 1.53 


- 0.26 


- 1.40 


-19.36 


-12.62 


-13.18 


- 6.71 


-44.28 


-11.88 


- 8.68 


Mean d! 'fe-

rence 


x4 - x7 


1.59 


2.27 


1.89 


-15.11 


0.09 


0.08 


- 0.93 


6.54 


5.12 


1.92 


Mean comparison Group 4 vs 7 
Lower Upper 

bound- bound­

ary ary 

- 0.48 3.66 

0.76 3.78 

0.26 3.52 

-28.30 - 1.92 

-10.80 10.98 

-11.89 12.05 

- 5.76 3oqo 

-23.04 36.12 

- 3.12 13.36 

- 5.66 9.50 

Wo 



(contd.) Table 8
 

Mean comparison Group 4 vs 8 Mean comparison Group 4 vs 9 Mean comparison Group 4 vs 10
 
Character 
 Mean diffe- Lower Upper Mean diffe- Lower 


1. Lamina length (cm) 


2. Lamina breadth (cm) 


3. Leaf petiole

length (cm) 


4. Maximum tuber
 
length (cm) 


5. Maximum tuber
 
breadth (cm) 


6. Number of epidermal
 
cells (12.5 x 45) 


7. Stomatal Index (%) 


8. Lamina thickness (/u) 

9. Height of upper

epidermal cells (/u) 


10. Height of lower 
palisade cells (/u) 


rence 


x4 - 8 

0.55 


1.88 


0.75 

- 9.32 

- 9.66 

- 5.92 


- 1.42 


8.94 


0.87 


- 0.86 

bound-

ary 

- 1.18 


0.62 


- 0.62 


-20.36 


-18.77 


-17.89 


- 6.25 

-20.64 

- 7.37 

- 8.44 

bound-

dry 

2.28 


3.14 


2.12 


1.72 


- 0.55 

6.05 


3.41 


38.52 


9.11 


6.72 

rence 

5.05 


3.96 


3.35 


5.41 


11.34 


7.18 


- 4.41 


-14.55 


13.97 


-15.40 

bound-

ary 

7.12 


2.45 


1.72 

- 7.78 

0.45 


- 4.79 


- 9.24 


-44.13 


5.73 


-22.98 

Upper 


bound-

ary 

9.19 


5.47 


4.98 


18.60 


22.23 


19.15 


0.42 


15.03 


22.21 


- 7.82 

Mean diffe-


rence 

x ­

1.93 


0 


1.71 

- 2.16 

- 1.51 

-16.20 


5.56 


20.67 


30.53 


- 5.30 

Lower Upper
 

bound- bound­

ary ary
 

0.20 3.66
 

- 1.26 1.26
 

0.34 3.08
 

-13.20 8.88
 

-10.62 7.60 

-26.21 - 6.19 

1.52 9.60
 

- 4.09 45.43 

23.64 37.42
 

-11.64 1.04 
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Studies ou Rapid Vegetative Propagation Techniques
 

The supply of planting material in yam cultivation is a major
 

problem. Miri-sett technique and rooted vine cutting are used for
 

rapid prolagation, to produce seed tubers in other yam growing
 

oun-ri(s. "'here is no information on these two methods for yam
 

,ult.va~s A Sri Lanka. Therefore, to evaluate the possibility.of 

using these two methods, and to study their field performance,
 

following experiments were designed and conducted in the University
 

Experimental Station, Dodangolla, Kundasale.
 

1. Mini-sett technique
 

2. Rooted vine cuttings
 

1. Experiment I. - Mini-sett technique
 

UsuaLly seed yams, either whole tubers or pieces 250 - 500 g. 

are used to pioduce ware yams. In the mini-sett technique tuber pieces 

weig rinc 2' - 125g were used to produce 250 - 500 g seed tubers from 

:oca. ycm cult ivars, under field conditions durinq 1986. 

'ne 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, Le-dantha, Angili ala,
 

Hingurala and Kombuwalli.
 

http:possibility.of
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Tub.!r pieces 
were obtained from non-dorment tubers 
 after
 

removing from head and 
tail of the tubers. After ashing and drying cut 

surfaces, tu!)er setts were sprouted in sand beds. They were
 

Lransplant.d :n experimental plots of size 2.5 m X 1.5 m at a spacing 

,f 0.5 i X 0. m. 

1 in,.1 tuber yields are given in Table 1. Effects of both 

cultivars and weight groups, and 
the interactions between cultivars and
 

weight groups were very highly significant. Tuber yields were within
 

the range 356g 
 8
and 11 3g with a mean yield of 7 5 1 .53g. Increasing
 

weight of tuber 
pieces increased the tuber yield by 
66% of the mean
 

yield from 25 12
to 5g. Kahata ala (8 7 6.67g) the highest and Hingurala
 

(5 38
 .67g) the lcwest shows a difference of 
45% o! the mean tuber yield.
 

The treatment combinations, except, 25g 
of Raja ,da, Angili ala and 25g
 

and 
 50 g of Ini ala, Hingurala have given higher yields than 
the
 

expected size of seed 
tubers 250 to 500g. Theretore, lower weights of 

tubez pieces, could be used to produce expected ;ize 
ot seed tubers and
 

t:iis pos,;ibili.y was attempted in 
Experiment 2.
 

Exferirien 2
 

In Experiment 2. tuber 
pieces weighing 15, 25 and 
35g were
 

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

1987 growing season.
 

The final tuber yields are given 
in Table 2 shows significant
 

differences between culcivars and weights of 
tuber pieces. There is 
no
 

significant interactionn between cultivars and weights.
 



Raintall data tor 1985, 1986 and 1987 in inches. 

Experimental Station, Dodangolla. Kundasale. 

Year J F M A M J J A S 0 N D Total 

1985 

1986 

1987 

4.52 

19.28 

3.00 

2.30 

4.92 

-

7.32 

5.44 

3.20 

2.00 

6.68 

7.76 

5.88 

4.44 

8.36 

16.6 

3.48 

4.16 

7.43 

3.88 

-

4.48 

7.54 

3.28 

5.68 

4.80 

7.56 

12.6 

14.3 

18.9 

11.2 

3.48 

8.08 

7.00 

2.48 

7.16 

87.01 

80.72 

71.46 
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Yields were within the range of 269q to 627g with a mean 

yield of 471.38g. Rata ala gave the highest y:eld t562. 1g), 49% of
 

the mean over the lowest 332.96g of Hingurala. Increasing the weight 

ot the tuber pleces from 15g to 35g increased yield by 24% of the mean
 

tuber yield.
 

Yields of seed tuber were less 
 than in the Experiment I
 

.rob ibl d e o the severe drought that prevailed during 1987 growing 

season (see raintall data). 

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

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

2. Rooted vine cuttings.
 

Rooted vine cuttings of Dioscorea could be used to produce 

seed tubers. Cuttings having 3 - 5 nodes, wl en supplied with high 

humidity and shade conditions develop roots and shoots well. This 

method can 
also be used to purify the clones infested with root
 

nematodcs whet rooted in clean 
sand beds. However, this method takes 

,wo ,Jrou in( scisons to produce seed tubers. 

Expe: imcnt i. 

Same cultivars as in the mini-sett experiments I & 2 were
 

used to produce rooted vine cuttings. A completely tandomized design 

with three replicates was used.
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Partially woody vine cuttings having 
tour nodes were obtained
 

before tuber initiation and sprouted in sand beds. Beds were covered 

with p( lethene mounted on 
 a trame to increase humidity. Rooted
 

'utt ing, a ter hardening by gradual removal 
of shade were transplanted 

n e<pe im~nt' plots of size Im X 2m spacing given was 
20 cm X 20 cm.
 

Tubur yields of the experiment were within the range of 

49.88g to 3 1
 20. llg per cutting with a 
mean of .52g. The yield of 

Kombuwalli is significantly different from other cultivars. 
 The number
 

of tubers per cutting were within the range of 1.4 of Raja ala and 

of Ini ala with a mean of 1.78. Weight of a tuber ranged from 9 . 3 4g 

(Rata ala) and 2 5 .7 6g (Kombuwalli with a mean of 17 .8g. (see table 3).
 

Experiment 4.
 

The tubers obtained from Experiment 3 were tested in a field
 

experiment to evaluate 
their performance in 
seed tuber production. A 

ranom.,ed c(i, lete block design with three blocks was used. 

'T be P within the range ]5 - 20g were planted in the plots of 

size 2. rn X I. m with a spacing of 0.5m X 0.5m. 

Final tuber yields ranged from 123.5 - 9 6 0.13g/plant with a 

4
mean of 0 6 .59g. They were significantly different. 
 Le-dantha gave
 

the highest. yield while Hingurala was the lowest (Table 4).
 

Dioscorea alata species tusted have 
 given satisfactory
 

results in rapid 
methods of propagation. Mini-setts of 15g have
 

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

shows the Fou ibility to produce seed tubers usv.iq tuber pieces of 15g
 

or less. The smaller the weight of a Mini-sett, the potential number
 

ot 
seed tubers that could be produced per unit weight of 
yam is high.
 

2.16 
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Rooted vine cuttings have produced more uniform planting
 

material though the tubers were small. The size of the tubers may have
 

been more it they were grown in the field. It wasevident that at the 

end of the second year the mean size ot tulers were ,ver 400 g. 

Results cleary shows the suitability of this method for production 

seed tubers hence further investigation will be required.
 

Analysis - Mineral Nutrient Composition of Yam
 

\er little information is available on the nutritional 

"omp-)sv, iol o: local yam cultivars. The purpose of this study was to 

determine the composition of energy, nutrient and minerals in the
 

tubers of local yam cultivars.
 

Seventy accessions were selected from the available germplasm
 

collection for this study. Mature and dormant :ubers were cleaned and
 

peeled to depth about 2 mm. chopped samples were dried and ground.
 

Analysis ot protein, lipid, fibre and ash were performed on ground dry
 

s;amp[es and the results expressed as % on dry Weight basis. Samples 

were analyze( for K, Ca, Na, Mg and Fe by atomic absorption 

spectrophotometry. Phosphorus was determined colorimetrically. All 

.,nalys1: wcre carried out in duplicate. 

1io:,Jorea alata is the largest yam species in Sri Lanka D. 

scu en a nd D. bulbifera are relatively smaller species. Table 5. 

present,,, t ie iajor nutrients and the composit i n of t ive minerals in 

those major species.
 

D. alata and D. esculenta species show a high content of 

crude fat and D. alata has a high content of asi (table 5). Variation 

is lower in crude protein content except Jaffna Collection which 
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contains 13.2% crude protein. Crude tat content is highly variable and
 

D. bulbitera shows lower values. Kahata ala and Siruwalli are high in
 

crude protein content which is more than 20 %. They contain the lowest
 

starch while six cultivars has more than 90 starch. Introduced
 

.iccession trm Puerto-Rico had the lowest ash percentage and the
 

highest Sodiuvi content. Potassium content is much higher than other
 

iineral. i, a I cultivars. Except in some cultivars Calcium content is
 

uisc hi,;h. D esculenta species are rich in Magnesium than the others.
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Table 1. Final tuber yields ot D. alata cultivars g/plant.
 

Weight group 

C ilti vars 125g lOOg 75g 50g 25g Mean 

I ihata a.a 1183 1030 943 713 513 876.67 a 

Pita ala 1160 1013 863 753 543 866.67 a 

Y,)mbuwaI i 1080 947 857 717 543 828.67 ab 

Thambala 1073 950 900 683 496 820.6 ab 

Le-dantha 1095 994 777 596 563 805.33 b 

Nigerian 903 816 770 703 540 746.67 c 

Raja ala 953 814 714 543 477 700.13 c 

Angili ala 916 863 718 516 466 696.4 c 

Ini ala 853 784 623 500 417 635.47 d 

IIngurala 660 613 1)90 473 356 '08.0t, e 

Mean 987.87 882.53 775.60 620.00 491.67 

a b c d e 

Graid reai 751.53 
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Table 2. Final tuber yield ot D. alata cultivars. g/plant.
 

Weight group
 

Cultivars 35g 25g 15g Mean
 

Rata ala 627 498
563 562.51 a 

Nigez tian 593 528 484 534.9 ab 

,mbt. wali 579 510 474 500.96 bc 

I e-danth 563 551 442 518.96 bc 

Thambala 555 481 410 482.63 cd
 

Kahata ala 564 484 
 345 464.3 do
 

Angili ala 478 458 407 
 447.63 de 

Raja ala 471 445 407 440.98 et
 

Inl ala 441 408 375 407.97 t
 

Hingurala 388 342 269 332.96 g
 

Mean 526.07 477.02 411.05
 

a b c 

Grand mea 471.38
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Table 3. Tuber yield and number / vine cutting and mean tuber weight. 

Cultivar Tuber yield No. of tubers Weight 

per cutting per cutting tuber
 

(g) (g)
 

Kombuwalli 49.88 1.93 25.76
 

Thambala 34.59 1.60 
 21.62
 

Kihata ala 33.93 1.60 17.95
 

L-danthi 33.03 1.73 20.01 

Iii 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 

I!ingurala 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
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Table 4. TubeL yield / plant (g) from the tubers ot vine crittings. 
Taken from Experiment 3.
 

Cultivar 
 Tuber yield/plant (g)
 

Le-dantha 
 960.13 a
 

Kahata ala 
 627.17 b
 

Thambala 
 543.80 bc
 

Rata ala 
 393.43 cd
 

Nigerian 
 350.03 cde
 

K,,mbt: wd:i 
 336.70 cdet
 

A g 1Ii a d 311.10 det
 

1ini ala 270.00 dot
 

Raja ala 150.03 et
 

Hingurala 
 123.50 t
 

Mean 
 406.59
 

C.V % 
 28.83
 

Note: 
Means having the same subscript are not signilficantly difterent.
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Table 5. Summary ot Analysis ot Dry matter and minerals ot yam tubers.
 

C.P. C.Fatt C.Fibre% Starch % Ash ' K ppm Ca ppm Na ppm Mg ppm Fe ppm P ppm 

D. alata 1.58-10.89 0.16-5.60 0.99-24.00 69.00-95.36 1.77-9.43 6910-lP,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.bulbifera 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. Analysis of drymatter and minerals of 
yam tubers.
 

C.P. % C.Fat % C.Fibre % Starch 

D. alata 
Raja ala 5.93 0.435 3.89 89.71 
King yam 7.05 0.400 3.54 89.02 
Rasawalli 7.37 0.950 8.00 83.68 
Hingurala 4.89 1.740 3.50 89.bb 
Angiliala 7.37 0.390 3.85 88.39 
Ini ala 6.53 0.760 7.33 85.37 
Kombuwalli 6.02 2.10 7.32 84.56 
Kahata ala 6.00 1.000 24.00 69.00 
Kahata angala 3.63 2.050 7.20 87.11 
Rata ala 6.19 0.610 3.25 89.95 
Kiriala 9.49 2.900 5.92 81.68 
Le-dantha 8.61 0.820 6.61 83.73 
Thambala 5.50 1.000 2.00 91.50 
Urumpirei 9.32 0.720 3.45 86.50 
Kandala 7.46 0.360 3.55 88.63 
Ratuala 6.08 0.540 3.92 89.46 
Peurto-Rico * 4.81 1.500 2.00 91.69 

D. esculenta
 
Kukulala 
 5.12 0.500 2.00 
 92.38 

Jawala 
 4.18 1.000 
 2.00 9?.R? 

Siruwalli 
 4.00 3.000 21.10 
 71.90 


D. bulbitera
 
Motakawalli 
 6.12 1.000 2.50 
 90.38 

Udala 5.56 0.900 2.00 
 91 .5? 
Jaffna collection 13.20 0.080 
 7.24 78.76 


* A toreiqgr accession from Puerto Rico 

Ash % 


3.59 


3.64 

3.50 
3.68 


4.27 
3.84 

4.67 


3.28 

4.37 


4.01 


4.37 

3.97 


3.22 

4.52 


4.10 

5.79 


2.72 


3.82 

3.98 


2.71 


3.45 


3.04 


3.84 


K ppm 


8747 
9375 


18445 
9255 

8040 


15307 

8790 


13850 

15695 


11749 


11612 

9490 

16115 

16315 


7730 

8540 


10008 


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 

11
p 


355 


322 


302 


168 


Mg ppm 


589 
684 

690 
633 

527 
715 

762 
598 

796 


711 


740 

668 


601 

889 


691 

511 


469 


973 


1057 


824 


53r 


773 


Fe ppm P ppm
 

64 1628 
71 2162 
72 2850 
70 1684 
51 1680 
77 3310 
65 2030 
64 5600 
75 2060 
74 2057 
80 3220 
99 1420 
78 2650 
76 2360 
63 1800 
75 2120 
85 2600 

73 3200 
77 3550 
75 2300 

84 2900
 
"'C 3200 
68 2840
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Appendix 1
 

Oulines of T.S. Leaf Midrib 
Region
 

CVO ,O [A AliAU - ANGILI ALA DICCOFA *'-ATA-H'NGtIRA1A 

gr, 14 ip X 
MIDI; R" IOJ 110X 101HIDqjB 

OIOSCO EA ALAT?-I K -Lt.A 01'".1 '! A Al .T .P tTA $411rPAL A 

MIDPfn rolGly 1"1 X 101 M':,I 0' O' !1" 
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Appendix 1
 

Outlines of T.S. Teaf Midrib Region 


" .. 

CIOSCCEA ALATA-KAMATA KONOOL 

t.IORIE REGION [1X101 

OIOSCREA ALATA-RAJA HI,,URALA 

tIORIB REGION (10 X 101 

OIOSCOREA ALATA- KAHATA ALA 

MIORIB REGION 10 X 101 OIOSCOREA ALATA-KAHATA ANGALA 

MIORIB REGION (10 X 10) 
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Appendix 1 


Outlines of T.S. Leaf Midrib Reion
 

DIOSCOREA ALAJA - KIRI UDALA MlDOqP PLAO', 110 X 10 A 

MIDRIB vEGION DD 10X I 

DIOSCON . ALATA-KIIr OCt,1Ot 
ALATA -KiRI ALADIDOCO IA 

H P[r GION 110X T) 
I4 00 X 101MInRIPtP PE 
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Appendix 1 

)utlines of T.S. Leaf Midrib Region 

Or: +oQEA ALATA-KING YAM 

M, : 1 rON 110 X 10! rIOSC: A ALATA-PkL 4L" 

MIDRI? REGION 110 X 1I 

OIOSCOPEA ALA!' - JAFFNA alXITIL 

M[IDIB PErI. 110X 101 

OO0COPEA ALATA-JAFFNA 

M'RIO REGION (10 X 10) 
tI.PLF 
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Appendix 1
 

)ut:.ines of T.S. Leaf Midrib Region
 

00ISCOREA "LATA - UIUmrIA' 

MtICRIB RAEU'%N X 10J110 

DIOSCOREA ALATA- SUIJURAJA ALA
 

MIORIB REGIct 110X 101
 

hf
 
[ 

p, roqr AIAL WALttl PASAOIOSCOREA ALIA-RAJA WM LI 


MIOIB REGION, 110 X 10) , P" E(R','"II(X 10)
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Appendix 

)utlines of T.S. Leaf Midrib Region 

flIOSCOREA ALATh.OAW-IC
 

MIDAS RVGION 110 X 10
 
'OSCOREA ALATA-LEYDMfTA 

~1IORIB REGION 110 X 10)
 

-JAMBLIPALA
 

H1OIDEREGION 110 X 10 MIDRIB REGINVIV X r1
 
DIOSCOPEA ALA7A.TAMBALA O'OSCOREA ALATA 
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Otlines of T.S. Leaf Midrib Region 

l .OlIARrlEA LLAA'" 

HIP ' filCf IIC0 101 

liTOS'
. 
or! . IA. - ATAALA 

p1;oSrofr. ALATA WATt.Pr', A 
r " ' I o X 101pflIp o r I 0 X 101 
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Ou.lines of T.S. Leaf Midrib Region 

IV 4%':t.ALATA''M.- W!.!It 
L .

Q : ; t I ";JORAIllI,;A-W. 

HIDQIB PEI )14I[lox IN 

PIl[ 19', A A( AIA - I' AI L 

AI! ItI P.' " ( 
HIIPI9 PF.6j0H W Y 101 
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Outlines of T.S. Leaf Midrib Regon
 

DIOSCOREA ESCLLENTA -KUKULALA 

DIOSCOREA JLBEITRA- JAFF' COLLEC TlOie MIRiiB REGION 110 X 101 
HIDRIB REGION 110 X 101 

K. 

L V0,:tl;ITLL-4.tP, AlU.AkALLA 

G .bf ik ).TUI.,-'A -OrC 

DIOSCOkIA ES(ULEIJIA-KAIIU ALA DIOSCUPEA ESCULI.,TA- SIRU WALUL 
HIORIR RE6IOJ 110 X 101 r.IDItIB REGION I X 10I 
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Appendix 1 

Cutlines of T.S. Leaf -di Reion 

DOSCOREA ESELJLENTA-JA.A6. 

HIDAI5 RTlION 11 X 10J 

010 Stop[ JLbIF(A,,. W41 

ALL~v% PLC Sri: 
m1Urdb Pi: .1 10 X ILIj 

U10SCOWEA VIULbifLRA .tOTAKA WALLI OiO .CORL A EIULIFERA - UDALA 

M1Y4 Pt~L~~ 10 1)1MiCDRIB I GI('lJ 110X'10 1 

http:ESELJLENTA-JA.A6


,urendj x .- 163
 

,na Thickne:.s
 

Cuticle
 

Upper Epidermis
 

Upper Palisade
 
Parenchyma
 

Lower Palisade
SParenchymalc)
 

Q Sponqy Parenchyma
 

0 Luwer Epidermis
 

Cuticle
 

DIOSCRE L 1-14 AN GILI ALA OIOSCOREA, ALATA-HIRITALA 

AAI-: "HII KNES k' X 20] LAMINA T'IICKNFSS [10 X 20] 

DI( S( )k A L. [A-. k4JA HINf3URA LA DIOSCOREA ALAIA - KANDALA 
LAtIiNAr[HI JK,E'S 10 X !0] LAM,,A THIKKNEs [10 X 10] 
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Aldix 2 

i-i n "hirknrss 

DIOSCOREA ALAA- KIRI KONDOL DIOSCOREA ALATA- URUMPIRAI 
LAMINA THILKESS [10 X 201 LAMINA THICKNESS [10 X 201 

c75& ) 
Co 0 7 

c 0 

OIOSCOREA ALATA -

LAMINA THICKNESS 
TAMBALA 
[10 X20] 

OIOSCOREA ALATA -JAM BURALA 
LAMINA THICKNESS [10 X 20] 
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!:n':Pr Te;jk, ess 

7GQ( cDJIOSCOREA ALA[A -KIPI ALA DIOSCOREA ALATA - PUERTO RICO YAfV 
LAMINA THICKNESS [10 X 20] LAMINA THICKNESS [10 X 201 

0~C 

D'IO-COE L.A -KOOL ALA DIOSCOREA ALATA- KIRI UDALA
 
LAMINA THICKNESS [10 X 201 LAMINA THICKNESS [10 X 20]
 



n
'". Thiickness 

PO 0 1OFEA 

LAKMNA VHI 

. , 

KtE' 

, oJANDILA 
AIUi201 

OIOSCOREA ALATA- RATU ALA 
LAMINA FHICKNESS[10 X 20J 

JU 

00 
o cO 3o 

DI(JSC JiE A L.,T. - RATANGALA 

LAMINA iHILKNES.)[10 X 201 

DIOSCOPb A ALATA-RATA ALA 

LAMINA THICKNESS [10 X 20] 



LImina Thicknerrs 

1DU
 

C D DcX:rDc 0k---

L)]OsC0qE/. A A /A-KOMBU WALLI DIOSCOREA ALATA -WAL ALA
 
,AnINA TICKNI SS [10 X 20] LAMINA THICKNESS [10 X 20]
 

DIO'.CO,'EFA l AT,,-' UDURAJA ALA DIOSCORE/. ALAI-A- LEYDANTA
 
L.A.Nk TvC , IE.,S 10 X 20] LAMINA THICKNESS 110 X 20]
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p. r-,
di 


.. 
 ., ;, 

DIOSCCRE,, ,,L/ [A-KAHAFA ANGALA DIOSCOREA ALATA-KAHATA
LAMINA THICKNFSS [10 X 201 

ALA 
LAMINA THICKNESS[10 X 2-0] 

JLGSCuRE,, /-A A- KAHATA KONDOL DIOSCORE-A ALATA-RATA HINGURALA
.AMINA THICKNES-, [10 X 201. LAMINA THICKNESS [10 X 201 
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CCQ 00 0 3 

OIOSCOREA ALATA-KAHATA ANGALA DIOSCOREA LATA-KAHATA ALA 
LAMINA THICKNF.SS [10 X 20i LAMINA THICKNESS[10 X 20] 

DIOSCOREA ALATA- KAHATA KONDOL DIOSCOREA ALATA-RATA HINGURALA 
LAMINA THICKNESS (10 X 20] LAMINA THICKNESS (10 X 20] 

http:THICKNF.SS
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'.,: Th k ic ss 

ccl 

03~Z: 

DIOSCOREA ALAT- - KING YAM DIOSCOPEA ALATA-RAJA ALA 
LAMINA THICKNESS (10 X20) LAMINA THICKNESS [10 X 20) 

Oc~ 
LAMIA TICKESS[10X J LAIA7HCNES[0 0 

DIOSCOREA ALATA-PASA WALLI DIOSCORFA ALATA -RAJA WALLI 
LAMINA THICKNESS [10 X 201 LAMINA THICKNESS [10 X 20] 
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'..T xt:"h c.:n e !7. 

c: 
c~c? 

DIOSCOREA ALA TA-INI ALA DIOSCOREA ALATA - HINGURALA 
LAMINA THICKNESS [10 X 10) LAMINA THICKNESS [10 X 101 

[JIOSCOREA. ALVA JAFFNA PURPLE DIOSCOREA ALATA-JAFFNA COLLECTIC 
LAMIN/, TICKNESS [10 X 20] LAMINA THICKNESS [10 X 20) 
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i c k f s.s c 

DIOSCOPEA BJLI-IFERA-- MOTAKA WALLI DIOSCOREA BULBIFERA-RASA WALL
LAMINA THICKNE;S 110 X 20j [YELLOW FLESH]

LAMINA THICKNESS [10 X 20] 

DIOSCOREA BULBIFIRA-JAFFNA COLLECTION DIOSCOPEA BULBIFERA- UDALA
LAMINA TH!CK NESS [10 X 201 LAMINA THICKNESS [10 X 20] 
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DIOSCOREA ESCULENTA-JAiALA DIOSCOREA ESCULENTA-KUKULALA 
LAMINA THICKrNES) [10 X 20) LAMINA THICKNESS [10 X 201 

DIOSCCREi/ fSCi]LENTA-SIRU WALLI DIOSCOREA ESCULENTA­
_AMINA TIICKNI SS [10 X 20) KATU ALA 

LAMINA THICKNESS[1O X 201 
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-,ir n 1 P 

, i" ck n os 

DOSCOREA ROTUN[,ATA - 1OKE UIOSCOREA PENJAPHYLLA-
LAMINA THICKNESS [10X 201 KATUWALA ALA 

LAMINA THICKNESS (10 X 201 
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Appendix 3 

Leaf Exiidermal
 

Features
 

0l SCOqEA ALATA- KONOOL ALA 
LOW R PIOER IS 110 X -LOI OIOSCORA ALATA-KIRI K01h 0t 

LOWER EPIDERMIS. VOX LW 

Stomata
 

Epidermal Celle
 

)IOCOREA ALAIA- KIRI ,JnAt A
 

1oWER E"OSHIs oI
(1oO 

r;7SNREA ALATA-KIr. Il 

LOWER EPIOERMIS (IC X = 

i'nSCC.ORFAALATA.JAMIqCA 

UIOCUPEA ALATA-LfOANIL 

IOWN EPIORAM'S 110X L01 

VIOSCOQCAALAIA-IAMPALA 

LOWER(CpO(or , (10 X1,0 4A) ','.. ,.:._y : vS 

Ll- I '" l: I I? b 44: 
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AppendixJ
 

Leaf Enieermial Features
 

ALATA.RAU 

LoWER EPIDERMiK 110L 

ClIOSCOREA ALA 

flO$(CEA ALAIA.RArA At 

LnW(R E lOERIISI V X LOI
 

-"int 

(1I'COZE *AAtAIL .'4 ClI3Atc(IDeClnCr. A ALAA.1111 A£ 
EplorDmIs I'.% Li,gELOJRcw11roMoWC IN 

f/~~~ .qt-cI 

VA ALIOL -1f1*10 AL 
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:.eaf r~oidermal Features 

fli~,O~~A L~f~A1114 in~ 
IoSCC4I A p2~.IvCA & .At A COULC 110 

p~rCQEAALAT-PA'1114fIRAIA 

EPO/II for 

LWER le 

LC00YI 

/ 

A - O IL' 

Po* 

(plfm 
!)o.(9A 

tllVi 
17CILII-A4 

tNIt 

wc wrl"S1 
M tA 

M(AII ~kKI 1t 

h>~I )- A. 
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LeAf Enidermal Features 

ii':SrCCrACA ALAIA-KAHATA ALI' 

LOWER EPIOCAMIS 1IC0Y 1.01 
ATM 

LOWSRtPIDERMIS 110 X ttCV 

OIOSCOWEAROTMUN 

rr.~~.f!4 fft~ G~ I*.!. y 

%.4!c..A%.I-AIAAPl 

~ fI~M~~x OOSCCREA ALArA-RAA NGAt A 

('WfPIOERHIS (10 Y IJ 

OIOSCOOCA AtAIA-KAHAIA KONOOL UIOSCCR(& ALAfA.SU)OUQ&!A AL,. 

LOAWE PItIUMIS 1(0oX 401 L0~fo £fl(P~o5 (10 ( .JI 
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Appendix 3 

Leaf Eoiderrnal 

Features 

a~SCQEAALAA RAAWLLIOlOSCOREA At 'IA- VAJA WALLI 

Lowrct CpFmnERt4S 110X L0 otoEtCWI 10X12 

ocrc~LAt I.'L - j~YAM 

(jjrt.(o~fA ALAIA.RAJA A 

rPIOSCoQi' ALATI.- *Lmerc 

*~ I WER fpl:~cmIs I1 'V &C 
5(0*, I& ALR:A.Jt "t1 RIC-At 

A~~~~~0V' ttCC~, ALAt wl 

yLIV"Itt"'. 11 

http:ALR:A.Jt


180 

REFERENCES
 

Coursey, D.G. (1967). Yams. Longmans, Green and Co. Ltd.,
 

London.
 

Onwueme, I.C. (1978). The Tropical Tuber Crops. John
 

Wiley & Sons Ltd., Great Britain.
 

Purseglove, J.W. (1975). Tropical Crops. Monocotyledons, 

Lo:igman Group Ltd. , London. Vol. 1 & 2. 


