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Progress Report - July - December 1986

Title of Project - Collection, Classification and Evaluation of

Dioscoreas, Aroids and Plectranthus $pp

1. Research Undertaken During the Period Under Review

(a) Evaluation on Rapid Multiplication Technigues

Two expcriments are in progress on vegetative propagation
techniques (seed tuber production) in 10 different cultivars of

yam (Dioscorea app.) sclected from the germplasm collection.

1. Svaluation of Mini sett;Technique
2. Experiment on production of seed tubers using rooted vine

cuttings.,

The 10 cultivars used for the experiments are as follows:

1. Ini ala

2. digerian yam
3. Raja ala

L, Thambala

5. Kahata ala
6. Rata ala

7+ Ley-danta

8. Angili ala
9. Hingurala

10, Kombuwalli

Experiment 1.

" Evaluation of Mini Sett Technique"
This experiment is/baiiged out field of Zxperimental Station,
University of Peradeniya, Dodangolla, Kundasale.
5 different sizes of tuber pieces were used in this experiment, weighing

25,y S0, 75, 100, and 375 £ per piece,

Axperimental Design used - 2 factor exporiuent in Randomized
Somplete Block Design with 3 replicates.
Treatment combinations - 50

(10 cultivars X 5 sizes of tuber pieces )



The growth parameters were measured every month i, e, from August upto

now. Final readings are to be taken in the month of Tanuary, 1987,
Growth parameters measured in the experiment,

1. Vine length

2. Number of leaves per vine
3+ Leaf area

L, Leaf dry weight

5. Tuber fresh weight

6. Tuber dry weight

7. Dry weight of vines

8. Root dry weight

9. Final yield characters to be measured

Experiment 2,

" Experiment with rooted vine cuttings "
being
This experiment is/carried out in the plant house in the Zxperimental

Station, University of Perudeniya, Dodangolla, Kundasale.
with
Semi hard vine cuttings / 3 nodes from the selected 10 cultivars

were used in the experiment.

Blcok
Zxperimental Design used -~ Completely Randomized/Design with 3 replicates

Vine cuttings were rooted under high humidity conditions
{bamboo frames and polythene werc used to maintain high humidity required)
in sand beds. Later the plants were hardened by decreasing humidity and

increasing ligsht,

Growvtn paramcters were measured monthly i.e. from October upto

now. Final readings are to be taken in the month of January, 1987,

Growth parameters measured in the experiment are as follows:

1. Humber of shoots produced par cutting
2. Lenght of the shoots

3+ ilumber of leaves produced

b, Yeaf dry seipght

5. oot dry veizht

6. Dry weight of vines

7. Frecgh weicht of tubers



8. Dry weight of tubers

9. Final yield characters are to be measured

(b) Experiments on Cocoyam ( Golocasia esculenta)

Cocoyam, colocasia esculanta (L) Schott is tuber crop planted in
small scale in Sri Lanka, The fertilizer response of this crop has
not been studied fully. Therefore, experiment was commenced to find
out the nitrogen and potassium fertilizer response on cocoyams at

University Hxperimental Station, Dodangolla during in June 1986,

Cocoyam tubers of 75g (i 10g) were selected as planting material,
Four levels of nitrogen { 0,50,75 and 100 Kg of N/ha) and four levels
of potassium (0,100,150 and 200 Kz of Kpo/ha) were used in combinations
on a randamized complete block design with two factor factorial
arrangement and three replicates. Seeding emergence, srowth parameters

and yield paramelers were used to find out the fertilizer responses

Seeding emergence starts at 3WAP and continued for about 4 weeks.
Nitrogen and potassium fertilizer do not effect on seedling emergence.
Optimum leaf ares per plant was attained at 20th JAP and the highest
leaf arca was recorded by the highest nitrogen application, Shoot,
leaf, Corm and tuber dry weight per plant were not Significantly
affected by nitrogen and potassium fertilizers. lowever the highest
tuber yield/ha wos given hy the highest/ggﬁf%%g ¥8n. No interaction
between nitrogen and potassium was observed on growth and yield of

cocoyam,

Tuber yield of 6,75 MT/ha and 7.20 MT/ha were obtained with no
nitrogen and potassium applications respectively, whereas a respective
tuber yield of 7.95 MT/ha and 7.32 M/ha wgs resulted with highest

itrosen and potassium levels.

This experiment will be continued until 9 rmonths, and will be

harvested oround nrech, 1987,






Sapogening, Minerals and Starch Analysis

The analysis conducted so far with the assistance of two students
and Dr. U, 3amarajeewa were presented at the SLAAS sessions in 1986,
This was reported in Progress Report for January - June 86, The
Abstracts of-the two papers are listed for information. More analytical

work is being undertaken and will be completed in March-April, 1987.

Sapopenins and Minerals in Some Yams In Sri Lanka

M.I. Sufiyan, U, Samarajeewa snd H.P.0%. Gunasena, Faculty of Agriculture
yan, J ) G

University of Perw. eniya,

Fifteen cultivars of locally available sans ol the species Dioscorea
alata (' Lingurala", " Ini-ala® v "hatuwala | "LKhatangal?, "Kiri-ala"
" Kirikondel", Leydanta" , "3ajala" and "Rusawalli") D. esculenta
("Jawala ", and " Kukulala" , D, bulbifera ("Udala") , Coleus
rotundifolius ("Tnnala') and Amorphophallus componulatus ("Kidaran")
were examined [or the presence of sapogening b; thin layer

chromatography

All the cultivars exanined contained & cormpound giving the same Rf in

two solvent syctens and enlour ronction with antimony chloride spray

as diosegenine There were unidentified sapozenins observed

in some cnltivers., "Jawala" , "Kiriala' and '"Kukulala" showed a

purple spot and " Ini-ala' "Khatangal" , "iliri-ala" ,"Kukulala and

"Udala" showed a pink spot on spraying with anti:ony chloride reagent, The
cultivars cxamined for minerals by atomic absorptiometry contained

the following mean concentrations (mg/100g) Calcium = 23.3,Copper=h b,
Iron=7.0,Potassium-1136,9, Manganese =21,1, lagnesium= 56.2,S0dium=80,5,

and hnec = 2.9

The levels of Iron and Calcium available are much higher than what
ig available in staples such as rice (Tron = 0.5, Calcium = 4) and potatocs
(Iron = 0.5, Calcium = 72), Consumption o7 107 g of the yams could supply

505 Iren 220 Zine und the total daily requirements of Copper and Vanganene.,



The yams thercfore, form a very important source of minerals, specially
Iron, in addition to their values as carbohydrate and proteins (6=125)

sources.,

References

1. Gelman, A.L. (1972). Determination of cobalt in plant material by
atomic absorption J.5ci.Food Agric. 23, 299~-305,

2. Harbone, J.B. (1980). Phytochemical methods. Chapman and Hall,
London, 113-117.

A STUDY OF STARCH GRANULES IN LOCAL CULTIVARS OF YAMS

D.M.A.V. Senaratne, U, Samarajecewa and
H.P.M. Gunasena

Faculty of Agriculture, University of Peradeniya

Starch granules from 33 cultivars of yams belonging to species Dioscorea
alata, D.csculenta, D,bulbifera, D.obcuneta, D.rotundata and unclassified

cultivar from Pucto Rico were examined for their size, shape and striations.

Cultivars belonsing to D.alata (MAngili-ala", "Rapja-ala’, "Judu-Raja-ala',
"Kahata-ala", Hingurala","Kahata angala","Kiri-ala", "Ini-ala',
"Ley-danta', "King yam", '"Dandila", "Rata-ala", "atu-ala', "Wal-ala",
MRata Hingurala" and "Raja Hingurala') except "Kirikondol" and

"Raja-ala' were characterized by large starch granules of size (8-64u)
D.esaulenta cu]tivafs ("ukulala", "Jawala', and "Siruwalli' had clusters
of small (2-2u) hexaconal granules. D.bulbifern (Udala) had sickle shaped
or triangular granules with sharp corners. White flesh varicty of
"Combuwalli' showed similar granules but the purple flesh variety contained
gtanules similar Lo D.alata, D.obcuneta ("Hitithala" and "Jamburala')
contained ovol granules whereas D.rotundata ("Urumpirei", "Thambala' and
Miotalinwal1i") were crooractirized by trianzular gjrannles with distinet

slriation:.,

Other shapes of granules were cbserved in the aerial yams "iri-udala”
(oval with sharp pointed end). "Kiri-kondol" (polygonal to circular) and

Pueto Rice yam triangular with blunt apices).
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The classification of Dioscorea spp at present, is based on the
morphological characters of the plant and the yams. The information on
starch granules support the preuent classification and could be used in
the identification of the cultivars. It may also be a useful basis for
classification of hitherto unclassified cultivars (and inter-examining

the present classification).

Reference

1. de Fonseka, R.ll. and Vinasathamby, S. A provisional index to the local
names of flowering plants of Ceylon. Depl. of Botany, University
of Peradeniya., ’

Proc. SLAAS 42, pages 62 & 63, 1986,

Distribution of Germplacm

The germplasm of Dioscorea yams collected in these investigations is the
only complete 5ot available in Sri Lanka., Therefore, it is a very
important collsction which has to be maintained and presemved. It has

been decided to distribute the yermplasm to the relevant orgenizations

in Ori Lanka nd to International Centers of Yam Collection for
duplicrticu. It i: »lso planned to provide n complete set of the germplasm
to the Departnent of Agriculture for maintenance and icsue to the farmers.

The offur for the germplasm will be made around February/March, 86.

Involvenent of Post.-raduste 3tudents

Mrs, N. Harischandra hos completed the writing of her M.,Phil Thesis. It
will be presented for the Thecic defence ex:mination within the next

few weeks. The dnte of cxamination h o not been  cheduled by the
Pontgraduate Institute oF Agriculture,

Hr. D.A.P. Dissmnayake Las completed a major psrt of the field work.,

He will have to conduct at least one aore field experiment during 1987,

This w.11 connene oround March/April.

Plan of Work

1. The experiments already in the field will be continued until about

end of January.



2.

The chemical analysis is being carried out, and that will be continued

with the new harvest.

A palatibility test will be conducted as soon as the yams are
harvested, This was due to be completed in November/December, 86
but was purposely delayed as the yams have been in storage for a long

period,

Depending cn the results of the ongoing trials new field trials will

be planted in larch/April,

The yam germplasm will be offered to the relevant Sri lankan research
institute for naintenance and preservation around February/March.
They will ulso he nade available to the International oot Crop

Centers for dunlicstion,
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