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Some Characteristics of Water Yam, Dioscorea alata L.,
Introduced from Tropical and Subtropical Regions

Kiyotake ISHIHATA, Mitsuru HAYASHI* and Kazunori FUKUMURA

ﬁ

EFEOI, 1974 FLIR, BB X CHBEHIS)N S ¥ </ 1 8 Dioscorea DEA %17 > TE
oo BARBEZT L L, BETRHEFICL - TThh, ZTh s RERERFZEZIHIEZISEERE
VIABSRIC B VTS, REShTE TV, 2L T, Zhsoho—foRKOREDRE
2VWTR, FTIRBVIHESE SN, BRLLTRHAIATVE D055,

Y=/ 4 EBOPXDOTARPINE IZ LHIZMHD, HAESH ">, BFEOKE XY, HEEZH®,
HALTH M09, RO SIC L > TED B T EMESNTVS, Lichi-T, REMEIZ
A DRBEDBERZZFMCBOTASHS, FHZIT I CdHl- T, $TEBERETOY</
1 EROEL X UERBNSHLHOHPICT 2 EBFETH 5, 22T, AHTIR 5 ELL LR
FOMERTE I I9RFED S 4 ¥ a Water yam, Dioscorea alata L., ZFH\VT, Zh S DEER
BB EIT S OWTHER SUIRBERZITo 12, 88, ¥4 YV aDEZLELTIE, White yam®?,
White Lisbon yam*'®, Water yam"“" O EBFHIN TV S, KGN TREELLEFbOTW
% Water yam 2\ 72,

ARAEDORITICHII W 1o 12 W IR B R BRI B BIS e E MBS O H AL H =BT, 18884k
Z, BH HEXBEEBECHEEERT S,

M ERE

EBIR, BFELTH0gl EoBEN S FELI LRSI N/ 9 0EARK FE2XR) 2H#HAL
oo 19875, BREARFEFIMBEESIEEEYHBRE OBScI#E s hiiX % 15~18C T
B, BAEE, 198844 A 12 H, 50~80 ¢ DREFE%R, &RHEH5~10ET >, 120cm X30cm DE
NEREBE CIEMYARE AN OERES (L) W 7, IERNZ 10220 N : 40kg, P.Os: 30
kg, K:O: 35kg ZIBITHEIC & » THEF L 7o AL TRIHLERE TITV, Z O EEIIBITEIC
ﬁi’)f':o

12 18XV 2HIC, XEOPK, &R w40 0MRXLE (UITHRELSFELMES), B3

* BV EMI IR E
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RABIEE, WEOME, HELIUCESZAEL, RRICERRE S CIKNERORRERE L7,
E 51T, 205 DRIEMED 6 R EROHEBIREZKD 720

BREEE

HIEHAR O A BISUR, HUT 5om & 10cm DR, MKEB X UCHRBRREIRE 1 RDEBD THS,
BT » 50D FTOMICKRBRA 50T, EEEECK3REREXEBLTRTRRERBD S
hish ot BEFETEBSTCUTIET LR UD 1L ARSI, BRHEESEBFIEILL
Too EDIEREATH 5 10 HORBIKE (58.0mn) (&, FHEE (111mm) TN, $1/2EBTHEFEIC
DI, BERAOIHPSEENBE SN,

REB L UXEOHENSMEASEREZhTNE IR, B2RIIR L,

RELEOFI31,098 9, THIRHIL62.8% &, RERIDEBKED» >l BREDOEHET
3 AKIE No.35D 2,780 ¢, H/MINo.18D 2709 TH » 720 WEMDOIEZ5.1 H, TR
54.9% T, MELHLERICRERIOZNBKE L, HKIENo.37 D 145, &/ No.07 D 2.0
BTh-7,

BRAREEDOYI3 452 9, TEHRHIZ63.4% T, RHERBIOENKEL, HKIENo.07 D 1,280
g, m/MIN0.34 D 1189 TH 1o WMEMEFAMETOMICIE, AEERED LB VY, &
OHEREBAR DA S, WMEMODBVRETREARER IR S VERSS SN,

MR DOEIIE 13.1cm, TEMRHIL51.1% T, ZHEOESKE L, HKIZNo0.35 D 36.8cm, &
INE No.01 D 5.2cm TH - 120 BERDOFGIZ 8.9cm, ZTENREIZ 29.2% T, HEBNCRHER D DS

F1R FEEBOKR
Table 1. Climate in the field

K & B oW R
Air temperature Average soil temperature ARk E H & 5 8
H Monthly Hours of
Month =] & K HTF 5cm HF10cm precipi- day light
Max. Min. In depth In depth tation
of bem of 10 cm
C T c T nm h
4 H
April 18.5 11.6 16.0 15.2 208.0 5.5
5 H
May 26.0 16.1 21.8 21.4 186.0 5.9
6 A
June 28.1 20.9 24.8 24.5 956.0 4.9
7 A
July 32.5 24.2 29.8 28.3 257.0 6.7
8 H
August 32.3 23.8 28.1 28.5 719.0 7.0
9 A
September 30.6 22.1 25.8 25.4 440.0 5.9
10 A
October 26.3 16.6 20.5 20.1 58.0 6.5
11 A
November 17.8 8.7 13.1 12.9 99.5 5.7
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INE L, BKIE No.13 D 16.3cm, £/IM3 No.34 D 5.4cm TH - 120 EEDKAGIZ6.Tcm, ZENEE
1%19.4% T, AIE LB HEORTRRBIOZEN S - & &/N& <K, HAIE No.22 D 10.1cm, T/
¥ No.15D 4.0em TH - 125

BREDOHEMIC L » GGHEI N RTLERMOMEBRBIIE 3RO LB TH 720 T HDIVE
MTERESRD N}, | WELE - RAHXE, HEL2E MR HEXLE - HERBX
UliX2E -EX, i RAHESE MR, SARESE #BESIUCRAHEE-ES, i #tR—
R, v BR-EXTh-71o ABRAHAM and NAIRY (X D. esculenta Burk. T, X LE L1
XPMELE LR, HEREAKE (BOMHEEE), EREIMRBLIVEGFE LBREOMICE
BREHEREZRDTE Y, BEREBRELR SPEMOMERIR, AEROERbBBLR—HL
oo TbH, AERTR, REREEARESTLOMICIEEREERAD SOV, BEHNE
VIR ERAREE NS K BB EMSBH SN,

BELEB I UORAMEE MR, #R, EIoficikzhThmWiEssont, 7, #
BB LUES OTHRBIEBREDOZ NIt XTH /NS, BEORRIMRICL > THEEINRT
WaEBDLNE, —RIEFIE L SN BHR R 2.0 EOFR#IE, Nos.07,10, 21, 35, 36, 37
DERRTHD, R E XN BHER R 1.0 KiELI T ORMIZ, Nos.01,02, 03, 04,09, 13 D
6 RFETH -0

BREDOERK B LUONEROBHAR, At >IFRE, KB, >TkE, ¥R, >THE, %K
B TRy SN, EREENERORISBER—ET 50, REOAEHIZEL, b
WE>TVHRESA SN,

XOWHIZ2FHE bART, RARERICE > TV, XRIGER, K, Fgh Bk,
B FBEBLUTITERED 6 BIcXKa S hi,

EF P UL, LEBLTEITEDIEICENSh, ThEFhORHERIZ26 (66.6%), 12
(30.19%6), 1 (3.3%) Th -t EHRIIRFE, ik, BREBICELD - kB0 4 BIXS
N, FEERMMOFRIEEmMODHEFREEZR L TV,

WM EER L OB OBLEMEIZED Shish - ohs, ¥R, EH, EEOMICBEHESED S
hico 20, WESHBEHCTLRHR, EBLUVEOGSRETHY, BESKE KA
DHRHETREBLCEDOBRFEE L IEFREEHVIFOTD - 1o

LaksHMmI and EAswARl AMMA™IZ, D. alata L. DdH 2% TIE, EHEEB & FOEEMSK
EVEEREONBOARZVIEEHEL T, BARMICOVWTD, HEEEHTE & DRE
HIZOWTH - PSR T IREND A9, £/, DPETHEOFHLERENS oo
(ETLH) oRER X Olrisit & REORRIZOWTHIZE LI\,

] -2

By« HEVESHIE D 5 1I9TAEDIBEA SNz Y </ 4 TEBIEYID S B 39FRHD ¥4 ¥ a Water
yam, Dioscorea alata L., {2\ T 1988 Fic 7 D2 HE L 120
1. BRM0OWMELEOFEIF 1,098 9, HKI122,7809 (No.35), H/M3 2709 (No.18) TH-
Too WELEHEHFAMEXE, HEXLTFIME, REXLELHEBRBIUHXLELEX EOMIC
i, T ZENERBHEESED S, .
2. HRLOBEHOIFER5.1ME, HKIE 1458 (No.37), H/ME2.0 (No.07) TH -7,

‘_..3_
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Table 2. Some characteristics of Water yam, Dioscorea alata L., introduced from tropical and

BEES B AL BAFE 2BEHERM&K B E BU/K R K B £
Largest tuber

Code no. Country Year of Total tuber Number of

of origin  introduc- weight per tubers per ' X ME 1R B OB W/H
tion stump stump Weight  Length(L) WidthW) L/W
g g cm cm

01 Indonesia 1974 392t 185 6.8+2.9 122+ 47 52+ 1.0 6.6%X1.6 0.78

02 Indonesia 1974 735 529 8.2%3.5 206147 55t 23 7.5%x28 0.73

03 Indonesia 1974 767t 320 6.0t2.4 281136 8.2t 1.1 8.4*+15 0.98

04 = Indonesia 1974 1,075+ 492 24%1.4 678+225 10.2+ 3.9 13.5+6.3 0.75

05 Indonesia 1974 895+ 621 45+1.2 357283 12.1£ 16 7.7x45 1.55

06 Indonesia 1974 1,031+ 906 48%1.2 490t412 10.8*= 3.5 10.5=3.6 1.03

07 Indonesia 1974 2,210%+1,258 2.0+x1.4 1,280+ 57 32.3*17.7 9.2*x1.3 3.51

08 Indonesia 1974 354+ 196 45%t1.8 1656+110 9.4+ 2.3 6.1£3.4 1.54

09 Indonesia 1974 935+ 282 5.7£2.6 352+133 9.1 2.0 10.5%*1.9 0.86

.10 Indonesia 1974 1,637t 675 3.3+2.5 970+857 24.2+= 59 11.6x7.3 2.09

11 Nauru 1975 2,040t 603 7.0£2.2 651+224 144+ 58 125+2.2 1.15

12 Papua New 1978 327 142 3.7+1.2 133 31 98* 15 5.6%x1.2 1.75
Guinea

13 Papua New 1978 2,197 937 5.8+2.0 806353 12.3= 2.8 16.3+=5.0 0.75
Guinea

14 Papua New 1980 1,673 640 11.0%x4.5 338+ 72 12.0* 0.8 9.0x2.4 1.33
Guinea

15 Papua New 1983 297+ 67 5.3*1.5 106+ 62 8.6+ 3.1 5.6+3.3 1.54
Guinea

16 Papua New 1985 865t 375 25%1.1 550+ 71 14.4% 26 9.2%x14 1.57
Guinea

17 Palau Is. 1985 2,175+ 925 55+1.1 640t367 13.6t 1.4 10.5*4.4 1.30

18 Palau Is. 1985 270 99 3.0£0 153+ 60 8.2+ 1.8 6.0x0.4 1.36

19 Palau Is. 1985 637+ 399 2.7+1.2 346188 13.0f 44 7.6%x2.1 1.71

20 Palau Is. 1985 558+ 399 55%2.1 206+134 10.0+ 0.6 5.8£25 1.72

21 Palau Is. 1985 2,050%=1,329 2.5%0.7 923+349 25.5% 5.0 10.2%£0.8 2.50
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B X o @ x™ k3
Colour of tuber Stem Leaf
B & ® K A i [ AN (=0
Thickness Epidermis Flesh Shape Colour Shape Colour
cm

5.2%0.9 pale brown white square green cordate green
acute

5.7£0.8 pale brown white square green cordate green
acute

6.6x1.1 purple white square purplish green sagittate green
acute

7.8%£1.2 purple red square purplish green sagittate reddish green
acuminate

5.3%x1.7 purplish red purplish red square purplish red sagittate reddish green
acuminate

6.7+3.3 purple red square reddish green sagittate reddish green
acuminate

7.5+4.9 white white square green cordate green
acute

5.0£1.4  purple purplish red square reddish green sagittate reddish green
acuminate

7.0t1.2  white white square green cordate green
acute

8.1£3.0 white white square purplish red sagittate purplish green
acuminate

7.4%x1.1 purple purplish red square purplish red sagittate purplish red
acuminate

48*1.2 red red square reddish green sagittate reddish green
acuminate

94%24 red purplish red square reddish green sagittate reddish green
acuminate

6.5£0.8  white white square green sagittate green
acuminate

4.0%X0.4  white white square reddish green sagittate reddish green
acuminate

7.5%1.0 red pale red square pale purple cordate reddish green
acute

7.0x1.1 red red square reddish green cordate reddish green
acute

5.7%£0.3 red red square reddish green sagittate reddish green
acuminate

6.3£0.9 pale red red square reddish green cordate reddish green
acuminate

5.3+2.4  pale red pale red square reddish green sagittate reddish green
acute

7.2+0.2 white white triangle green sagittate green
acute
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BEES HB AR JAFE 2BXHE/MHK B X B/K 5 K X
Largest tuber

Code no. Country Year of Total tuber Number of

of origin introduc- weight per tubers per ' X Mt & B OR WM/
tion stump stump Weight  Length(L) WidthW) L/W
g g cm cm
22 Palau Is. 1985 1,515t 544 3.4%+2.3 946+t462 14.2+ 2.2 11.1£2.0 1.28
23 Palau Is. 1985 985+ 537 2.5%0.7 790+523 16.0+ 6.9 11.7*x1.6 1.37
24 Palau Is. 1985 490+ 374 3.0x1.4 407£300 12.0%£ 7.2 7.2%x23 1.67
25 Palau Is. 1985 670t 466 3.5%2.5 313+ 39 14.0f 4.0 7.4%x06 1.89
26 Palau Is. 1985 430+ 210 2.7%0.6 213107 9.2+ 2.2 7.7£0.1 1.19
27 Palau Is. 1985 1,387 521 8.0%x3.7 386122 11.1+ 1.4 99*£1.2 1.12
28 Palau Is. 1985 753+ 50 3.0x1.0 406230 10.9% 1.2 9.0x26 1.21
29 Palau Is. 1985 663 180 3.2x14 400%= 28 11.0+ 2.5 8.5%0.7 1.29
30 Palau Is. 1986 1,574%1,086 7.4%£2.9 424+270 106 1.6 8.8%*1.9 1.20
31 Palau Is. 1986 567 50 4.3%£0.6 237+ 57 9.1+ 06 7.5%f15 1.21
32 Palau Is. 1986 1,445+ 709 7.4%3.6 4561255 12.0£ 2.5 8.2x1.6 1.46
33 Palau Is. 1986 2,028+ 903 4.2+1.6 938+464 15.7+ 3.2 13.9%t45 1.13
34 Okinawa 1987 486t 263 6.8+4.6 118 39 98+ 2.8 54%x19 1.81
35 - Okinawa 1987 2,780+ 951 12.2%3.3 610+137 36.8+ 7.1 13.1£3.0 2.77
36 Ponape 1987 495+ 247 3.0+14 275176 148+ 1.7 5.6*t1.6 2.64
37 Ponape 1987 1,040+ 438 14.5%9.2 230 28 13.3%£ 2.8 6.6x0 2.02
38 Papua New 1987 2,075 884 5.5%2.1 525+t 99 15.61 42 83*1.8 1.81
Guinea
39 Brunei 1987 312+ 230 2.1£1.1 233113 7.3 16 7.0£2.3 1.04
Mean 1,098 690 5.1£2.8 452+287 13.1= 6.7 8.9%2.6 1.47

x1, x4, %6 ; #Ff : green, H¥M : pale purple, KR : pale red, HER : pale brown, ¥ : purple,

2, 2%MIcERHD : The stems of all clones winged.

*3; 4  square, 3 A : triangle.

x5, EBIEESR DI : Upper row shows the shape of leaf apex. FEHZZEHIOH : Lower row shows the
KU DI : sagittate.
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B X o @ £ <3
Colour of tuber Stem Leaf
E = £ K A &R 23 = AN (=
Thickness Epidermis Flesh Shape Colour Shape Colour
cm

10.1£1.6 pale red pale purple square reddish green sagittate reddish green
cuspidate

8.6x3.0 pale red pale red square reddish green sagittate reddish green
cuspidate

6.7£2.2 pale red pale red square reddish green sagittate reddish green
cuspidate

6.5+0.1 pale red pale red square reddish green cordate reddish green
cuspidate

5.5%+2.1 pale red pale red square pale purple cordate reddish green
cuspidate

6.916.4 white white square green hastate green

: acuminate

7.0x1.4 pale red pale red square green cordate reddish green
cuspidate

8.0+0.1 pale red pale red square reddish green sagittate reddish green
acuminate

7.6x1.5 white white square green sagittate green
acute

6.7£0.9 white white square green sagittate green
acute

7.8%12.4 white white square green sagittate green
acute

4.7x1.2 white white square green sagittate reddish green
acuminate

7.8%12.4 red red square reddish green cordate reddish green
acuminate

7.8+1.6 white white square green sagittate green
acuminate

5.2%1.3 white white square green sagittate green
acute

5.3x1.1 white white square reddish green sagittate reddish green
acuminate

7.3%1.1 red red square reddish green sagittate reddish green
acuminate

6.7£2.3 purple purple square reddish green sagittate reddish green
cuspidate

6.7+1.3

Hh3dp - fokR  purplish green, ¥R : purplish red, 7R : red, HFE : reddish green, HE : white.

shape of leaf base. #iff% : acute, #:H : acuminate, Z&J : cuspidate, LM : cordate, & ¥ : hastate,
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Table 3. Correlation coefficients of the characteristics of the Water yams

15 B OE K RAHREE e =# B 2 = 3
Ttem Number of Largest Tuber Tuber Tuber
tubers tuber weight length width thickness
iﬂ % é E * *% % * % * %
Total weight/Stump 0.31 0.76 0.70 0.74 0.50
B Ex ¥ _ _
Number of tubers -0.24 0.06 0.01 0.08
RAREE - - .
Largest tuber weight 0.70 0.75 0.60
ﬁ 'f}: xR * %
Tuber length 0.40 0.34
%
m & 0.60°"

Tuber width

* 59, *%x1%KETER.
*, x%  Significant at the 5% and 1% levels, respectively.

3. BABEEDOFIIZ4529, BAIZ1,2809 (No.07), B/Nd 1189 (No.34) THoto &
ARBEE MR, BFAREXELERBLUOREAREXELES Lok, zhThERIHEE
SR STz,

4, FEROYIIE 13.1cm, HAlE 36.8cm (No.35), B/ 5.2em (No.01) Th - 1o MR &%
B L ORICIZERSHEBENED Shi,

5. FERDOYIIL8.9cm, FKIL16.3cm (No.13), H/NE 5.4cm (No.34) TH»7lc, MREEX
L OfiT 3IFERSHBEOGED Svizo BEX DY 6.7en, &KIZ10.1em (No.22), /NI
4.0cm (No.15) TH -7z,

6. WMEOEKRBIUREROERARAR, S>ITRE, K, S>9kE, K6, STXREB8LUV
TRERIZH T SNz, ZOWHRARTRAKS D, ERIFEE, KA, FEEm, KkE, %
D o BB LU S THREBIIHT SN,

7. REOHBROEEBRFETDH > 2o HORMKOEL L CEBRIRENEL OB & 18
Lico B RBPUVE, DEBLUVEIHICHT SN, ZhFhoRHkEI2 26 (66.6%),
12 (30.8%), 1 (2.6%) T TH - 10

X ik

1) ABrRAHAM, K. and S. G. NaIr. 1980. Correlation studies in Lesser yam (Dioscorea escu-
lenta Burk). J. Root Crops. 6:25—27.

2) BE = MAREk. 1964, F A EOXBRB LIUEFERSMERIC LIER. BRE.
39 : 1885—1886.

3) Az, V. A. 1976. Effect of different rates of N, P, and K fertilizer on the yield and

storage quality of Yellow yam (Dioscorea cayenensis). J. Root Crops. 2:1—6.
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4) CHAMPBELL, J.S., V. O. CHUKWUEKE, F. A. TERIBA and H.V.S. Ho-A-SHU. 1962. Some
physiological investigations into the White Lisbon yam (Dioscorea alata L.). 1. The
breakage of the rest period in tubers by chemical means. Emp. J. Exp. Agr. 30 : 108.

5) CHAPMAN, T. 1965. Some investigation into factors limiting yields of the White Lis-
bon yam (Dioscorea alata L.) under Trinidad conditions. Trop. Agri. (Trin.). 42: 145—
151,

6) BEEZLFMNHE (fH2) £BL. 1979, EE/EMiR. BEE¥4AE. BEE, =R 10,

7) Env1,B. A.C. 1972. Effect of staking, nitrogen and potassium on growth and devel-
opment in Lesser yams: Dioscorea esculenta. Ann. appl. Biol. 72 : 211—219,

8) GARNER, W. W. and H.A. ALLARD. 1923. Further studies in photoperiodism, the re-
sponse of the plant to relative length of day and night. J. Agric. Res. 23 : 871 —920.

9) AR « fEFFNE]  chiF BH. 1984, 4 Y KXY TEEY v+ 4 Solo yam, Dioscorea alata
L., DR RADINE I R T HE. BERESER. 9 13—-17.

10) AIER « FBAFNE] « f8I 3 F =. 1985. ¥ o+ 4 Solo yam, Dioscorea alata L., D3
BRI A RRETRILE O LIEAR DAY, BERRISHH. 10 13—-18,

11) JIBSCHE « BEIRRIR « BBRE. 1984, 71 v 4 TOFKEEHBICET 205 ZIRAEE
e 56—58 : 2940,

12) AAHerE 1934, EYE [ KFIERE | ofF B 2 ERmmsE (1), BXE. 13: 180318
12.

13) Laksuwmi, K. R. and C.S. EAswARrI AMMA. 1980. Studies on variability and correlation
in Asian greater yam Dioscorea alata (L.). J. Root Crops. 6:29—32,

14) BT 1977, [HEE=EARFEM | HKk KBl HFEE, . 1053—1060.

15) ONWUEME, 1. C. 1975. Tuber formation in yam (Dioscorea spp.): Effect of moisture
stress; contribution of the parent sett. J. Agric. Sci. 85 : 267 —269.

16) ONWUEME, I. C. 1978. The tropical tubercrops. John Wiley & Sons, New York. 3—11.

17) PURSEGLOVE, J. W. 1972, Tropical crops. Monocotyledons 1. Longman, London. 97—
117.

18) SoBuLO, R. A. 1972, Studies on White yam (Dioscorea rotundata). 1. Growth analysis.
Expl. Agric. 8 : 99—106.

19) FEPE— ¢ /NEJIFNIR. 1956. 11D | Dioscorea Batatas Dence. IZHA 5 HEEESFHIRAZE. 1.
EFHEEERS ORI T, KB, 2189191,

20) YamacucHi, M. 1985, [tHR O | SEMSMILGR. BBE, =R, 135-143.

Summary

A lot of clones of the genus Dioscorea have been introduced into Kagoshima University
from some tropical and subtropical regions since 1974. Using 39 clones of Water yams, Dios-
corea alata L., some morphological characteristics of the plants were investigated at the

Ibusuki Experimental Botanic Garden, Kagoshima University, in 1988. Some variable charac-
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teristics among those clones are shown Tables 2,3 and Fig. 1, and are summarized as in the
following.

1. Variation ranges of the total weight per stump, the largest tuber weight, and tuber
number per stump were within 270-2,780 ¢ with an average 1,098 ¢ ; 118-1,280 ¢ with an
average 452 ¢ ; and 2.0-14.5 with an average 5.1; respectively. The variation ranges of length,
width and thickness of the tuber were within 5.2-36.8cm with an average 13.1cm; 5.4-16.3cm
with an average 8.9cm; and 4.0-10.1cm with an average 6.7cm; respectively.

2. Except tuber-number, highly significant correlations were mutually observed be-
tween all the items.

3. The colour tones observed on the epidermis and tuber-fleshes were sorted into 7
colour-categories, i.e., white, pale brown, red, pale red, purple, pale purple and purplish red,
and those on the stems were sorted into 6 colour-categories, i.e., green, red, reddish green,
purplish red, purplish green and pale purple, and those on leaves were sorted into 4 colour-
categories, i.e., green, reddish green, purplish red and purplish green. It was ascertained that
colour tones of the leaves and stems of clones having tubers with white colour were general-
ly green, and those of leaves and stems of clones having tuber with other colours than these
were usually similar to those of the tubers.

4, The cross-sectional shape of the stem was square or triangle, and the anglulate
crossing of the stem was usually extended out into wings.

5. Shape of Leaf base was classified 3 shape-categories, i.e., sagittate, cordate, and
hastate, and the occurring frequencies were fixed to be 26 (66.6% ), 12 (30.8%) and 1 (2.6%),
respectively.

HERHH

Explanation of figures

#1 44 ¥ a Water yam, Dioscorea alata L., 8%HDE () LHHE (H). B
EhOBSIIE 2RIORTEMRES. BOBEHDOR Sy —VORE I} 5 cm.

Fig. 1. Photographs of leaves (left) and tubers (right) of clones in Water yams,
Dioscorea alata L. Numbers used in the figures correspond to the clone
number used in Table 2. The vertical bar in the leaf figures indicates

S5cm.
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