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Biosystematic Study on the Genus Vio/a in Korea
— Comparative Morphology of the Viola albida Complex—
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ABSTRACT

The main objective of this study was Lo clarify the taxonomic status and the speciation mecha-
nism of Violg albida complex in Korea. The complex includes three very closely related taxa,
taxonomic ranks of which are much in dispute. These taxa in the complex are sympatric in distribu-
tion, and they are very similar in most morphological characteristics. Comparative morphological
analyses revealed that they can be distinguished on the basis of leaf shape, although they show
complicated patterns of variation in leaf shape. The variation of leaf shape in each taxon appeared
to be maintained through developmental process, and extensive cleistogamy and vegetative repro-
duction in these taxa are suggested as the mechanisms maintaining the variation.

Genetic variation in this complex was monomorphic in all 14 loci examined. Palynological study
also showed ithat these taxa have the same pollen morphology. These results strongly suggested
that they should be recognized as varieties of V. albida; var. albida, var. chaerophylloides, and
var. fakahashii. The results also suggested that some individuals that can be assigned to var.
tukahashii might be hybrids betwecn var. albida and var. chaerophylioides.
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Table 1. Collection data for populations of the Viela al-

bida complex

Locality

Scientific name Data
V. albida Kwangweon
var. albida Mt. Daeryong 75-08-12
(el A n] ) Inje-Gun 76-05-07
Mt. Sorak 88-05-12
Kyunggi
Kwangreung  54-05-09, 65-04-25,
73-05-25
Mt. chunma  65-05-11
Chonbuk
Mt. Chiri 86-04-20, 88-05-18,
838-05-20
Mt. Dukyu 86-05-11, 88-04-28
Mt. unjang 88-04-29
Mt. Nagjang  88-04-30, 89-04-08,
90-04-07, 90-04-15,
90-04-28, 90-05-12,
50-05-26, 90-06-09
Chungnam
Gongju 57-08-04
V. albida Chonbuk
var. takahashii Mt. Dukyu 88-04-28
(gh-A a4 Mt. Daedun  89-04-05
Mt. Naejang  88-04-30, 89-04-08,
90-03-31, 90-04-14,
90-04-21, 90-04-28,
90-05-05, 90-05-17,
90-06-02
V. albida Kyunggi
var. chaerophylloides Kwangreung — 86-04-27
(g 4kAI vl L) Chonbuk
Mt. Taedun  87-07-05, 89-04-15
Mt. Moak 88-04-22, §9-03-25
Mt. Dukyu 88-04-28
ML. Naejang  88-04-30, 89-04-05,
89-04-08, 90-03-31,
90-04-07, 90-04-15,
90-05-12, 90-05-17,
90-05-26, 90-06-02,
90-06-09
Byunsan 83-05-19
Chonnam
Mt. Bulkap 89-05-05
Cheju
Mt. Halia 82-05-04, 85-05-25,
85-04-05, 88-05-04,
89-05-18
rolE EZEe] 02 FAe] RS PEINZ
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Table 2. Relative frequency of three taxa of the Viola
albida complex at Mt. Naejang

No. of Relatives

Scientifi L
cientilic name individuals  frequency (%)

V. albida var. albida 25 11
V. albida var. takahashii 48 22
V. albide var. chaerophyiloides 147 67

Total 220 100
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Fig. 1. Stigma shapes of V. albide and V. mandshurica.
A, V. albida: spherical head; B, V. mandshurica: worm
head.

A.m@_ ‘ 'J!

Fig. 2. Shapes of sepals and their appendages of repre-
sentative species in series Chinensis. A, V. albida var.
albida; B, V. albida var. chaerophylloides; C, V. mandshu-
rica; D, V. japonica.

attached point

Fig. 3. Leaves of the Viola albida complex. A, V. albida var. albide; B-H, V. albida var. takahashii; 1-L, V. albida

var. chaerophylloides.
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FHEEE

Fig. 4. First leaf shapes of the Violg albida complex. A,
V. albida var. albida; B, V. albida var. lakahashii; C-E,
V. albida var. chaerophylloides.
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W 19E 2 SHe) FUsked AP L3 oo
W49 FoE AR $79 53 9eE 4 F 2aivHFig 4
A). ZEd wEAEe] A9 HEv)s] de sees
dire] Wok g BANE AV Aze) PR A
wje} Wol7h Alstvk(Fig 3B-H). 5 Ao} v obtle]
sl o AL W] e e Zel | RE (Fig 3B-
D), d7e] o) Yol =hA W4k AN SR Behel
e A A7 debdes Welo) YR BAAel
SAoH(Fig 3G-H). 22l W-az7]e) Al 18, Asty] o
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Table 3. Allele frequencies for 14 loci in the V. albida
complex

var. var. var.
tocus allele albida  takahashii  chaerophylloides
ACPH El 1.000 1.000 1.000
EST-1 a 1.000 1.000 1.000
EST-2 a 1.000 1.000 1.000
GDH a 1.000 1.000 1.000
GOT a 1.000 1.000 1.000
IDH a 1.000 1.000 1.000
LAP-1 a 1.000 1.000 1.000
LAP-2 a 1.000 1.000 1.000
MDH-1 a 1.000 1.000 1.000
MDH-2 a 1.000 1.000 1.000
PER a 1.000 1.000 1.000
PGl-1 a 1.000 1.000 1.000
PGI-2 a 1.000 1.000 1000
TPI a 1.000 1.000 1.000
T EEa o9 EEaal fZake] £7hdd FH7)oob
gt o5 Fi ma vslel TG FelE Holx]
wsith #9) G4 2 WE AHTE 95% o)4o 2
veht e B4R SR A4EE AR dehde,
ol gk EAel g AR A gle] A& 31%E v
ehub] e} FRef wiglel @A w2 &8 FelT Ak
FER #o| AL 22" 10742] FHEAN &
14702 S 2sl7h Helg e, Th '%u} #s]e
= ACPH, GDH, GOT, IDH, PER TP %- 5749} &
OJ]A] 1747} ze]sl ESI LAP, MDH, PGI7} 27 % &
147] elgleh 2AHE 3RFT & AR, Léé]:*ﬂ ES
1y

A Sell 4 J—E FH7 34
2} S 12 monomorphicdtd] vlelgel F :‘-ﬂ.-w;%-'E 78]
el Hele LB Atz fHEe] Helx:

zhg] 2] ekerel(Table 3).

Jof| 4 =

SUAgel EERel Blm. AW el 9 3B
HAE el ol L} o] wjulww)i % Chinensis
AdZ meln whabdR i Pmﬂamc Adz EHEN
olek. & ZAle myo] 1 32R % Usl ddlel Aolo]
A A
A8 EE )5 LdA R Hiin Aem HHFlL =
ZREHe] Fa HeH B wl2@ A3 Table 4ol
e 5 G oz duAenEe 28 YBe
Assns 2 Al F Relx ket o FFEIHE
R3] PEHAh F £ e AR @it
dlge] SEQd wiled ¥ $RES 2T $FYo1Qx
(Fig 1), ebie 5% A49 =i Figez 544
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Table 4. Comparison of major morphological characteristics of the Viola albide complex with other species in series

Chinensis
Taxon Petal color -- Lower petal Stiama shape* Sepal shape Sepal appendage
Length Width Shape Length
V. albida var. white 1352 0.15 0.81+0.28 Spherical head Wide lanc.  Acute toothed 0.23% 0.09
albida
V. albida var. white 1072021 0.70£ 009 Spherical head Wide lanc.  Acute toothed 0.21% (.05
chaerophylloides
V. phalacrocarpa  purple violet 106X 0.14 0.59£0.12 Worm head Lanc. Entire 0.09% (.02
V. japonica biue violet 1.01£0.27 054+ 007 Worm head Wide lanc.  Rounded toothed  0.11%0.02
V. lactiflora white 0.85£0.17 056X 0.11 Worm head Wide lanc.  Toothed 0091003
V. mandshurica  deep violet 108015 057013 Worm head Wide lanc.  Rounded toothed  0.08+0.22
V. patrinii white 0.64+0.10 042£013 Worm head Lanc. Rounded toothed  0.07x0.05
V. vedoensis cloudy violet 1.06£018 058+0.12 Worm head Wide lanc.  Enfire 011+ 0.03
(Continued)
Tasxon Upper sepal i Spur Leaf
Length Width Shape Length Type Shape No. of teeth
V. albida var. 0.72+:0.14 0.16X 0.02 Cylind. 0.66% 0.08 Simple Qvate 17912 422
albida
V. albida var. 0.59% 0.08 0.19£0.02 Thick cylind.  0.65%0.09 Compound Ovate 20.03% 8.09
chaerophylloides
V. phalacrocarpa 0.42+ 0.05 0.12+0.02 Thin cylind. 0.64+ 0.06 Simple Ovate 10,72+ 1.65
V. Japonica 0.45% 0.10 0.17£0.02 Cylind. 0.63+ 0.07 Simple Qvate 14.714 1.87
V. lactiflora 0.38£ 0.09 0.15£0.03 Cylind. 049+ 0.11 Simple Lane. 1353+ 3.28
V. mandshurica 0.39£ 007 0.15+0.04 Cylind. 057£0.11 Simple Lanc. 890x 1.64
V. patrinii 0.34=0.07 0.13+0.04 Cylind. 0.39£ 0.09 Simple Lanc. 6,14+ 1.25
V. yedoensis 042£0.07 0.17£0.03 Thin cylind. 0.61£0.15 Simple Lanc. 947+ 1.81

All measurements are in cm; *Relers to Fig. 1.
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MERR B
1. Viola albida Palibin, Act. Hort. Pet. 17: 31. 1898.

V. dissecta Ledeb. var. chaerophylloides (Regel) subvar.
albida (Palibin) Makino, Bot. Mag. (Tokyo) 26: 155. 1912.
V. dissectu Ledeb. var. albida (Palibin) Nakai, Icon. Pl
Koisk, 1: 93. 1912,

Viola albida Palibin var. suavis Nakai, Bol. Mag, (To-
kyo) 49: 419, 1935. V. albida Palibin {. suavis (Nakai)
M. Park, Key. Herb. Pl Kor. (Dicot). p.274. 1974.
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1. a. V. albida Palibin var. albida
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FE: AFAAA

FFEE 47 O9AuEe Palibin(1898)°1 g
FHELE AR, NAT TREA B £ PFel sl
g0 Falge] FUE AHE H olc} ze)
sEEA RS A FR It oS- Wl stal slwek wd §
ARSEAl Hed diz glel4] o) F 7ke] o) cih ojE &
w7} 9le}

1. b. V. albida Palibin var. takahashii (Makino) Nakali,
Bot. Mag, (Tokyo) 30: 286. 1916. V. dissecta (Ledeb.) var.
chaerophylloides (Regel) subvar. fakahashii Makino, Bot.
Mag. (Tokyo) 26: 154. 1912. V. dissecta (Ledeb.) var. taka-
hashii (Makino) T. Lee, Il FL Kor. p.547. 1980.
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1. ¢. V. albida Palibin var. chaerophylloides (Regel) Mae-
kawa in Hara, Enum. Sper. Jap. 3: 195. 1954,

V. pinnate L. var. chaerophyiloides Regel, Pl Radd. L
22. 1861, V. chaerophylloides (Regel) Becker, Bull. Herh.
Ser. 1. 2: 856. 1902. V. dissecta Ledeb. var. chaerophylloi-
des (Regel) Makino, Bot. Mag. (Tokya) 26: 153, 1912. V.
sieboldigna (Maxim.) Makino var. chaerophylloides (Regel)
Nakai, Bot. Mag. (Tokyo) 32: 226. 1918,
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Plate I. SEM microphotographs of stigmas and pollens of the Viola albide complex.
1. Stigma of V. albida var. albida, (X 50).

. Stigma of V. albida var. takahashii, (X 60).

. Pollen grain of V. albida var. chaerophylloides, (X 2,000).

. Surface sculpturing of pollen of V. albida var. albida, (X 20,000).

. Surface sculpturing of pollen of V. albida var. chaerophylloides, (X 20,000).

. Surface sculpturing of pollen of V. albida var. takahashii, (X 20,000).
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