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To clarify the botanical origins of “Diding ;T of Viola spp., comparative anatomical studies
of Viola spp. from Japan has been carried out. In the previous paper, Japanese Viola spp.
could be classified into four types, A,B,C and D by investigation of the internal structures
of the roots. Each type, A,C and D could further divided to subtypes Ay, Ag; Gy, Cy; Dy
and D,. Viola spp. of A type could be divided into an Ay type having stems and an A, type
having no stems. In this paper, we report in detail on each species of Ay type.

Each species had characteristic internal structures, could be distinguished anatomically from
the one another, and could not be divided further into any subgroups. Sect. Chamaemelanium
(1-6) and Sect. Dischidium (7,8) respectively had common features. Scct. Chamaemelanium,
Sect. Dischidium, Sect. Kitamianae (9) and Sect. Aretion (10) could be distinguished from the
one another. The classification on A, type of Viola spp. by Histo-taxonomy analysis agreed
well with that of cxisting systematic botany,

Viola JRic 35 < T OB A W+ 5 720D IEHIIE & LT, & T HARE Viola JRO IS MFNTI % 1T -
Fo. HERTIL Viola JBOWEHEEDOREIRC OV THE L, ZOBE, RONEMMEES,S A B CD o 4 type |
TF, XHIC A type ITHED Ay type LMD A, type, C type (XDl G type LHEDOH D C, type, D
type (LIRS DE R B Dy type & Dp type IWHHTE D La MBI LI, AT A type DI ERHEE
Kovf%ﬁfé.Atwe®ﬁﬁ&,ﬁGEﬂEﬁﬁﬁituT&m6kb,&%dﬁ@%@mkb@(Uﬁ@¥@
D 55~75%), HiEETE < (ROKED 5~15%), AMORINE K (ROED 5~35%), [MiHl, Aot
R L7 ETH D, Artype IKJET DFEL LY. brevistipulata W.BECKER, 2. V. brevistipulata W . BECKER
subsp. hidakana S. WATANABE, 3. V. brevistipulata W. BECKER subsp. minor F. MAEKAWA et Hasuimmoro, 4. V. brevi-
stipulata W. BECKER var. kishidai F. MAEKAWA et Hasumvcre, 5. V. yubariana NAaxal, 6. V. orientalis W, BECKER
(LAE Sect. Chamaemelanium % % 3 V), 7. V.biflora L., 8. V.crassa MAKINO (LL L Sect. Dischidium % -7/ =
<, v Aff), 9. V. kitamiana MiQUEL (Sect. Kitamianae >/ v} 2 A 3 L), 10. V. langsdorffii FiscHER ex GINGINS
(Sect. Arction FFH ~SxFVHAS VEI THA.
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V. brevistipulata 1=\ TEBL, DT &EOMBIZ OV THEBT 5. ¥ FR O EFL TaBie T IZ7RT,
1. V. brevistipulata W. BECKER ##/1\+X 3 L (Fig. 1)

1) ARAEEESWHASMIHETSE, p 26(1973).
2) Location: Sugitani, 2630, Toyama.
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TaBLE I. Measurements and

Sect. Chamaemelanium
Elements
i 2 vV brevisti[)ulata!?» Vv brevixtipulatal4 V. brevistipulata
L V. brevistip urata' subsp. hidakana ‘ subsp. minor var, kishidai
size of epu. (gm) 20-60 x 20-60 30-80 x 30-80 30-70 % 30-70 20-65 % 2065
midrib  {size of epl, (um) 20-70x 20-70 38-70 % 38-70 36-72x32-70 20-58 x 20-58
shape of vb, circle-semicircle | semicircle-bow | same to left circle
shape
thickness (ym) 130-200 120-220 180-260 150-220
epu. {size (¢m) 40-120 x40-120 | 40-100 x 40-100 | 50-160 % 50-160 | 30-120 % 30-120
(;rixesvurface) shape wavy po, po.-some wavy |some wavy po. | some wavy
po. po.-wavy po.
o epl. {sizc (pm) 60-160 % 60-160 | 40-100 < 40-100 | 45-160 % 45-160 | 38-150 x 38-150
S ("?e surfacc) shape wavy po. same to left some wavy wavy po.
| mesophyll ) \VI¢W po.-wavy po.
) layers 1 1-2 1-2 1-2
palisade cells { . = = =
size (pm) 12-20 x 30-40 12-30 % 30-50 12-20 x 20-40 12-30 x 28-80
size of spongy cells(pum) 12-35%12-35 15-50 x 15-50 14-36 % 16-36 20-40 x 23-34
resin-like substance - + - ¥ (sp.)
sto.(major X minor axis)(gm)  28-36 X 28-50 30-38 x 30-58 26-32 X 40-44 15-23 X 23-34
hairs {size( diameter X length) (s#zm) - 40-76 X 110-400 | 40-60 X 60-250 | 40-80 x 120~480
shape - attenuate attenuate- cylindrical
cylindrical
. size (pm) | 20-40 x 20-40 20-40 X 20~-40 16-26 X 16-26 20-60 x 20~60
epidermal cells { . i
shape circle circle-po. same to left same to left
L%
S size(pm)| 30-100 X 30-100 | 32-82x32-82 | 32-84x32-84 | 38-100 X 38-100
£ |parenchyma cells of cortex .
& shape circle-po, po. same to left same to left
main vasclar bundle split at near same to left same to left same to left
leaf
ol size(um)|  12-25X 12-25 15-30 X 15-30 16-26 X 16-26 16-40 %X 16-40
L iepidermal cells { . . .
g shape circle-po, square-po, circle-po, circle
3 size(pm)|  20-60 X 2060 35-80 % 35-80 28-48 % 28-48 30-65 %X 30-65
& | parenchyma cells of cortex { .
shape circle-po. po. same to left same to left
) size (pm)  14-32 X 14-32 16-32 % 16-32 15-30 X 15-30 20-40 % 20-40
epidermal cells { .
shape square-circle square square-po, circle-po,
size (pm) 30~160 X 30-160 | 40-100% 40100 | 45-90 X 45-90 | 40~100 X 40-100
g | parenchyma cells of cortex { .
8 shape circle-po, po. same to left circle
n
1 — — _ -
vascular bundle sheath { 'flyers 1-3
size (pm) - -~ - 10-16 x 800-1500
vascular bundle at base discontinue same to left same to left same to left
parenchyma cells of pith {Slze (pm) 40—¥00 X 40-100 | 40-120X40-120 | 40-90 x 40-90 28-85 x 28-85
shape circle-po, same to left po. same to left
size(pm)| 35-60 X 35-60 15-40 x 15-40 32-80 % 32-80 28-60 x 28-60
parenchyma cells of cortex {
.8.. shape po. same to left same to left same to left
¢ | number of daughter cell in endodermis 1-2 1-2 1-3 1-2
diameter of vessel (um) 20-30 16-28 20-34 15-26
clustered crystals — — + (cx) —
cell contents { L
resin-like substance + (cx.) + (cx.) + (cx) + —+H(cx.)

Abbreviations: cx., cortex; ep., epidermis; epl., lower epidermis; epu., upper epidermis; pa., palisade
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Characteristics of A; Type

Species

Sect. Dischidium

Sect. Kitamianae

Sect. Arction

5. V. yubariana | 6. V.orientalis 7. V. biflora 8. V.crassa 9. V.kitamiana |10. V.langsdorflii
30-56 x 30-56 20-48 % 20-48 30-65 % 30-65 32-70 % 32-70 40-68 x 40-68 32-52 x 32-52
20~70x 20-70 32-46 x 20-48 28-40 x 28-40 32-70 x 32-70 40-72 x 40-72 16-44 X 16-44

bow shape circle circle-semicircle circle circle-semicircle |circle-bow shape
250-300 240-290 110-160 380-520 300-400 90-150

40-100 x 40-100 | 50-80 x 50-80 40~100 % 40-100 70-160 % 70-160 28-120 X 28-120 16-40 X 65-160

wavy po. po. some wavy po. same to left some wavy po. | wavy rectangle

45-120 x45-120 | 32-60 % 32-60 36-100 X 36-100 | 80-240 % 80-240 40-200 % 40-200 16-40 x 55-200

same to left

2-3
12-25 X 20-50
20-30 X 20-55
+ (sp.)
24-32 x 32-42
58-76 x 58-200

subulate-
attenuate

20-35 x 20-35
square-po.
40-80 x 40-80

same to left

some wavy po.

1-2

12-24 X 28-80
20-60 X 20-60
28-36 % 40-50
36-55 x 50-180

attenuate-
cylindrical

24-48 %< 24-48
circle po.
20-60 % 20-60

same to left

wavy po. some wavy
po.-wavy po.
0-1-2 2
16-28 x 20-50 12-24 x 40-120
12-40 X 12-40 20-48 x 20-48
— + (epu., pa.)
28-33 X 34-40 36-42 x 40-60
40-60 x 150-480
attenuate-sublate
20-32x20-32 24-40 X 24-40

po
40140 x 40-140

same to left

same to left
40-100 x 40-100

same to left

wavy po.

2-3
12-24 X 20-100
12-28 % 12-28
98-38 X 40-56

20-40 % 20~40
po.
40-100 %X 40-100
po.

wavy rectangle

0-1
20-32 x 24-40
12-40 % 12-40
30-36 % 40-50
40-50 x 250400
attenuate

20-30 x 24-40
square rectangle

50-160 x 50~160

circle-po.

same to left split at split at ncar leaf same to left split at near left | same to left
base-near leaf

16-24 % 16-24 12-20x12 30 12-24 % 12-24 16-28 < 16-28 28-48 % 28-48 18-30 % 18-30

square-po. square-rectangle circle-po. circle po. square-po.
20-60 % 20-60 20-44 % 20-44 40-124 x 40-124 26-60 x 26-60 40-100 x 40-100 | 40-100 % 40-100

circle-po, po. circle-po. same to left po. same to left
18-36 % 18-36 20-40 x 2040 20 40 x20-40 28-48 < 28-48 20-32 % 20-32 20-32 % 20-32

square-po, same to left same to left po. square-po. same to left

20-60 x 20-60 40-85 % 40-85 40-120 % 40-120 36-120 % 36-120 40-100 X 40~100 | 40-100 x 40-100

circle-po. po. circle-po, po. circle-po. same to left
same to left same to left same to left same to left continue discontinue
30-80 x 30-80 40-65 X 40-65 30-60 x 30-60 30-60 X 30-60 20-60 x 20-60 40-100 x 40-100

circle-po. po. same to left po. circle-po. same to left
40-96 x 40-96 | 40-110x40-110 24-40 % 24-40 28-60 x 28-60 32-60 % 32-60 20-40 % 20-40
same to left same to left same to left po. circle-po. same to left

1-2 1-2 1-2 1-2 1-2 1-2
25-40 20-40 16-24 16-32 16-24 16-24
— + (cx.) + (cx.) — - —
— + (cx.) + (ep.) + (cx.) F (cx.) + (cx.)
tissue; po..polygon; sp.,spongy tissue; sto.,stoma, - o -
(25)
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Fig. 1. Detailed Drawings of the Transverse Sections
A;, midrib of the leaf; A, mesophyll of the leaf; A, edge of the leaf; Bs, petiole; Gy,
peduncle; Dy, stem; E,, rhizome; F,, root,
Surface view: Ay, upper epidermis of the leaf; As, lower epidermis of the leaf. Diagrams
illustrating transverse sections: B;_,, petiole; C,_3, peduncle; D,_3, stem; E,, rhizome;

F,, root,
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BOEl: SEEENIREIRS (Apr., 1972), BrEASEIENL R (Jul., 1973), RIFEGEIGHE (May, 1974), Gl
‘7% H (Apr., may, 1971; Apr., May, 1972; Apr.,May, Jun., 1973)

IN F b

W CENRE LI ek X PR L, FIEA X <RI 4 (F1-AY). CENRIEO L ks L O Pifii XA s £ h
B2 1 ~ 3 BOMENLIEIINC Uiy LI 4. BRI, WA Lk b L OV TIOR3l
MR B G, WO EF RO MU RE LRI R s b, JTES 1~2m 02 577 5 THbA T
7. REEFDHE, FEERMENIIRS A~ oWk S AT (1A, FiIREAE Rk me 235
(I-1-As).

S R IED RO IIE LB T, PR, TN MEE R A BT 2 (-1-By). FEO/ RO
SIS R U, AT CREE RN LB (F1-By). MM E JICKTD b OsED LR, *
ARl OERRC I IRERA B D, 757 5 THbh T, RIBEOENOIIMIINK RO B, ALY —
HTER < 2 2 {bds ORI B 2%, iR~ B CIXNBEIE Th B, TEN TIRENCHEER L » 538D 5
hkvﬁ,%%%fmLHLdﬁM%@ﬁﬁ@%%~¢%%KMﬁitu%%ﬁ@ﬁﬂ%m%kéﬁ%ﬁb;5%%
BICHBELT 1 ~3 B bR (I1-Bs). FMERIKD CRERIR (-1-B) T, HEF BT TLRMIP~EAR
4 E47 (I1By). O hhi~ b ¢ EEOIERM ML, RIHEDERDhRE~ LHoLCHUL, &
BHRER LOHEEERL » 2 1ZRD bR,

T B EEA~E AT, B2, X aBmninshs (F-Ciu). TR E FICRTOMIEA
bR, P AROBECIIERERLSD, 757 5 THbRTH ., TEMTRMERL » 51kl bhis s,
L TR RRIC LY UV ¥ 7 IR 7 A HEE R L x D iR b b (I-1-Co) fEERIT, 18
ED%%HE?MH%~%ﬁ%@%I%?Kﬁ2~4mmﬁtfmﬂt,L%@m%ﬁ4mﬂmﬁbfvéﬁ,&%
CRRCEETAHELHD.

% LIS, IO TR TH 525, LI Cii L e (D). 2ol & EICRAD
AanEs b, AMIOEER IR B Y, 777 7 CThlbIVTC 4, KR CH L. HEATUGE 4~ 8 )
PBAR LA S 4.

B A e 0, LeE L 7 {lds L OVRIET 4. PR —REC WIS dh 4. RIS 4R, BT CLE
SO | PR C 4 A5, D (IECIEASR Cdp & (I-1-Ba). I 5 4rek, Ml b & OV oo Al | UKL & £
112~ 4 OB e 4 TASARL b5 X O SR 5 E by, g2 40k, B e Jil s Ll Lix
BRI RO BIvS.

B MBI et fe b, i 7 AE, RIE T L. IZEIE G, & 2 A E 24 2 ISR S du i
Wtz (I-1-F) . o ZeN e Woks & 720k 2 ~ 4 OB B 75 4 CAS AR L ORI IIn 2 Eic & £,
FrUiE LSRR R b iod B, HO AL — B ARG Cd 475, AU e KBRS0
ha.

2. V. brevistipulata W. BECKER subsp. hidakana S. WATANABE T+ ZX 3 (Fig. 2)

¥ AeEE SRR (Jul., 1964)

PIEREE S © O EIRE LR MRS <, TidffckE <IN 2 (1-2-A). BRORYEmE, &
L ILIHE T TH A5, YT TR & e B (11-2-Brey). EWOEMEFAUIEB TR I ETH 573,
EGMSE TS5 H L, EHCBAT S (1-2-B). ZOWMUFIRMAK T, BIEH TR TH L0, BT
(T & 7e B (11-2-Diey).

BOBABIREETE,LLLY, HEHBITYRTH 2.

3. V. brevistipulata W. BECKER subsp. minor F. MAEKAWA et HASHIMOTO ¥ f+tFX 3L (Fig. 2)

Ok BREEFL (May, 1972)

INIRRES ¢ 30> ENRED LIk ¥ Bkl L, ik X BN 4 (I-3-Ay). B0 HERHUE L 2 Mk b
W2, RO LR IR T 3B, R BAT L (13-B). WG AMEE FIan s, F i
AT CH 4.

4. V. brevistipulata W. BECKER var. kishidai F. MAEKAWA et HasuiMoTo FIN+2R 3L (Fig.2)

BooRb: BESELSIE (Jun., 1956), By bkl (Jun., 1973)

NEREEYS © OENRI LT O MR L B X, oWt & FIPE KBRA, FRiEeeRE SRILT S
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V. brevistipulata
subsp. hidakana

V. brevistipulata
subsp. minor

V. brevistipulata
var. kishidai

Fig. 2. Diagrams Illustrating Transverse Sections

Ay, midrib of the leal; A, edge of the leafl; B, petiole of the upper stem; B, upper of
the petiole; By, base of the petiole; Cy, upper of the peduncle; Cg, base of the peduncle;
Dy, upper of the stem; Dy, base of the stem.
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(I1-4-A;). FEDOPIPRMIL LT LERAR, 0 HE% R Ol Sic s L 1~ 3 oM (1% 10~40pm, kX 400~
1000pm) A8 5h %, EEOBUE LT TH L2, FEMEOKRE XAKPS I E TTRHICARIILT
WALz, MO S KA BT 5 (11-4-Ciog). MOBABIE T BR0, TOBREI UL - Ox 2
2124k, KT 5. BoSHIRLEFE TR TH 5.

5. V. yubariana NAKALI <))+ R il (Fig. 2)

ook B 5 (Jul., 1964)

PR BOTIRP LHE ek X L, TFliakx CRIBTS (1-5-Ay). HEORNRE Efd LiX Lk
ts. EOMRMEIILEE 2 BROH L. BOBABE TR, £ OMMIOMKMERRC 2> » B OWEH AT
5. BoRSEAKIEEREE TH 5.

6. V. orientalis W. BECKER F X 3 L (Fig.2)

Moo BIREKILE (May, 1967)

PIEHE « BOERB LI CCAECREL, TEICORE <R % (I1-6-A)). FEOH R M i\ L&EF 2 /8
Bdbh, ERBLEECLHFET LA, ERHTILeE X1 BLics (16-A.,). EROFELMBIEIALEIARKR
B fe B tcd, BECMMALbIRD, BORABITRASRD, FOBRBILELEN- B 2T5. ROBE
MEIEE TR TH 5.

7. V.biflora L. F)1\F/2a% /Y 4 (Fig.3)

#o¥: EBBEASE (Jun., 1973), HEREAE (Jun., 1973), IR EEIL (Jun., 1973)

PRk - EOERTLEIIRRRE BREL, TEILCORE SBT3 (17 Ay, FEOERIMOMERILMA
F~EMAC, BEEOMIN L AMERL 1 5 NAHENPRCED bR S, BUHEOEROKRM TR LIELITE
WREOFPONMEEEREZ K . BOBSABIEER, B, HEMRIERSNCRV-RE (8~20x20~364m)
T, UL LIEBIIRBmESED RS, RO KSHHEI YR TH 5.

8. V. crassa MAKINO #Hhx X 3L (Fig.3)

Mook REEAYE (Jun., 1973), HEESHE (Jul., 1973)

P« SRR i ot S <, FobifilitbTr2Ma, TEoZREb X (111-8-Ay). Eo Bk
WEEE Cf ity (11-8-Ay). Viola B 2 OMNEIC L — BRI LS b v/, Aok Fhic 2
BOBEMRA S o 5N MBS L L, WOBABILNEASLD, FOMEEBEY o (04 37, 5 A R
VIASBEBE TH 55, AR FGHR LRV HHEE Td 4.

9. V. kitamiana MIQUEL <L PR 3L (Fig. 3)

oo g E R (Jul., 1967)

PIEB G © B0 ENRE LR O LR & P LS 5 S A, L OmNE VP binA, EIRE T EoR
i/ h X (AH-9-Ay). BRI Lk Ll Lidbads. EOMHRMMIL 2 ~ 3Bl b s, BOBRAREII T A
Hich, FOMBIEEEL) - ar 2T 5. BoBSHHGEITHERE TH S, HORTIETEIHEL, RIVBTREN,
b h, FOMBBEEL) - By ET5. FLARCEME RS bRT, AMHROKREIUFRCIEE (Euv
AL 6~10pm, FEEAL 15~2pm) LTW5. ESEKECS) s CERIRCESIL, £ OBREL T2ER (& 20
~30um) Lirn. WHIIKLKD (R 32~40pm). A type iZiL@HABEAEIRD SR A, AREOH ORI
TIARNEDHEND,

10. V. langsdorffii FISCHER ex GINGINS ##/N&FYHZ 3L (Fig. 3)

Mook FEBEEIEE (Jun., 1973), Jb¥mEEdd (Aug., 1972), RFE TFEH (Jun., 1970)

PIERHES « EOEIRM EFIIAX <EEL, FTEIIEMT2 (UI-10-Ay). TEEOKMICIL & XITHIRR R ED
Lo, HWETIEETH DN, BORRTTII UL LIESHEROSHNESHR S, ETHRECHERINERT
FFIL TV 525, FOEMITI U TIIBERET » SR & 8 ROICRLT 2 8HE £ R ERM R o bh
L. EOBOTMBNT EEMLE LS LIEME L, BHLEETL. BOEABIAFEEENS Y, & 700§ 4t
AT Th 4.

ERLLUHR

b Ay type I8 ¥ RABICOWT RN fo 2%, FRBIIVTI G NSRS X b5 A Fi L Ture.
A; type D section Z& ¥ 2T FRERILAD Hlnixbh, Sect. Chamaemelanium (1~6) 1Zi3FEDFENR
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Fig. 3. Diagrams and Detailed Drawings of the Transverse Sections

Aj, midrib of the leaf; A, edge of the leaf; B, upper of the petiole; B, base of the
petiole; Cy, upper of the peduncle; Cg, base of the peduncle; D, upper of the stem;
Dy, base of the stem; E, rhizome; F, root,

(30)
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D F M KT DK eI B b % & &, Sect. Dischidium (7,8) i ZEF DI O ENRE O FH R AL
Lio/MiEERA RS o L THE, F7o Sect. Kitamianae (9) 35 L O Sect, Aretion (10) 12 1 i1 fHiTH 50, Thih
fthod Viola spp. 1A BRI A HT 5. T7ii>b Sect. Kitamianae 0> 9. V. kitamiana TiXIED LYK D L H
DEIEDHCNE L, FOWMPIN VETLSRA TV 2 &, B LW HIC s W TXNIEAIRA U FEIRE L, Bl
SBELTCEEL, MENAL b I &, Sect. Arction 0> 10, V. langsdorfii -Ci3 3D FEEIC X 5 ML EC /M
BUIWIREHIER 245 o & TH Y. Sect. Chamaemelanium (AT CH 5 1. V. brevistipulata » - DRFETH 5
2. V.b. subsp. hidakana, 3. V.b. subsp. minor s X OSEfio> 4. V. b, var, kishidai )3 ¥ T 50, TOHRBHE
LCHEDOEIRB LR et ER+2 o & Thd, T hCs LT [F— section [N 5. V. yubariana "TiXEED
EIRE EFEA 2R ARACER L, 6. V.orientalis TIMB~MHICHERT S, i EROEBIERNLBOLME
BH AKX QBT L ETHEAEREELE Bich, 2. V.b. subsp. hidakana T3 5%}, 3. V.b. subsp, minor Tik 3
25, BECH TITEEOMIE O AU H 0, MND S EFM~ERE & /s 2 S TEAESE OHEE
LRich, Litohio T V.brevistipulata 12 s\~ Tl WERHSSEMC L AR T 256, FEOMCHEBBfR» R
Shie.

PEDZ &5 Ap type I3\ T £ BE OIS & B TAus flEN AT TH Y, THIR TR
SR RBRI A 7 4R & Hy & < —F L Ture.

Abbreviation: ca., clustered crystal; cx., cortex; enm., endodermis; ep., epidermis; epl., lower epidermis;
epu., upper epidermis; m., pith; pa., palisade tissue; ph., phloem; sp.,spongy tissue; sto.,stoma; vb., vascular

bundle; vbs., vascular bundle sheath; xy., xylem.

BB APTRCEL, NECHHO—BEEY SR, SR LD ERE S8R KSR E AR
FWEBREDEOEA (RGNS T 5.

Key for Identification of A; type on the Anatomical Characters.

A,: palisade tissue of the leaf is 1 layer
B,: large water-strage cells are recognized in the upper epidermis of the leaf:.--.ooveeevvenns V. brevistipulata
B;: no large water-storage cells are recognized in the upper epidermis of the leaf
Ci: clustered crystals are recognized in the cortex of the root and resin-like
substance 1is recognized in the epidermis ..................................................................... V. b;;’[gra
C:: no clustered crystals are recognized in the root and no resin-like substance
iS 1€COZNIZEA N thE COPLEX «rorveervrerrrameeiie et et e e et et V. langsdor i
Ajp: palisade tissue of the leaf is 2 layers
B,: palisade tissue of the leaf is recognized in the midrib «coeeoreviiiiiiii V. orientalis
B;: no palisade tissue of the leaf is recognized in the midrib
C,: fibers are recognized in the lateral vein of the leaf ---eevovovriiiiiiiiiins V. brevistipulata var, kishidai
Cz: no fibers are recognized in the lateral vein of the leaf
D;: midrib of the leaf projects slightly downward
E;: annular vascular bundle is observed at the base of the stem ----ooovvieemieiieiain.. V. kitamiana
E;: no annular vascular bundle is observed at the base of the stem «-eeeoeeeieeiieiniiiiiin, V. crassa
D,: midrib of the leaf projects strongly downward

E,: clustered crystals are recognized in the root «--e--eeeerrieiiniiiii. V. brevistipulata subsp. minor

E;: no clustered crystals are recognized in the root

Fy: resin-like substance is recognized in the root -« --ocooevieeiiniiis V. brevistipulata subsp. hidakana
Fy: no resin-like substance is recognized in the root ««:ooecoovveriiniii V. yubariana
(31)
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