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Seasonal Variation of Reproductive Characters
in Two Introduced Species of Taraxacum
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ABSTRACT

Ecological success of introduced species is frequently attributed to the reproductive characters of
those species. We examined the relationship between both flowering season and plant size and re-
productive characters in two introduced species of Taraxacum, e.g., T. officinale and T. laevigatum.
Seventy six plants of T. officinale and 23 plants of T. laevigatum were randomly tagged from a
population at the Sungshin Women’s University in April of 1997. The size and number of vegetat-
ive characters such as rosette diameter, leaf number, and the largest leaf length and width were
measured for each plant at the onset of flowering. The infructescence was collected continually
from each plant before seed dispersal from April to August of 1997. The number of infructescence
per plant, and seed number and total seed weight per infructescence were measured. Mean individ-
ual seed weight per infructescence was also obtained. T. officinale possessed larger sized, but
smaliler number of, leaves than T. laevigatum, thereby resulting in no significant difference in total
leaf area. There was a trend that vegetatively larger plants in both of these species produced repro-
ductive characters larger in size or greater in number, except for seed number and total seed
weight per infructescence in T. laevigatum. All reproductive characters examined in T. officinale
decreased toward the end of flowering season. In T. laevigatum, infructescence number per plant
also declined during a flowering season: however, mean seed number per infructescence increased
toward the end of flowering season with no significant seasonal change in the total seed weight per
infructescence. 7. officinale produced on average about twice as many seeds per plant as 7.
laevigatum during a growing season. These two Taraxacum species produced quite small seeds in
size compared to the endemic species, exhibiting a far better dispersal ability of introduced species.
These data demonstrate that most reproductive characters decline in size and number in both
species during a long flowering period, but the two species appear to employ different strategies to
achieve reproductive success in disturbed habitats.

Key words . Introduced species, Effect of flowering season, Plant size, Reproductive characters,
Taraxacum officinale, T. laevigatum.

— 475 —



476 Kang, Hyesoon and Yumi Choi

M E

A 2 vete A AeAcle B gH@Fe] 3
dste] AW EL 5AF] MARE AL Ut o]
2g PFY AYLE If AEY FTUIIE TAA
e & Qdo)r] Wi FFe] g Hst A
BEAESY #AE = ok eFo] Aol )
3 43R olfEe AZE AAAY B9 we
Hg, AW, 714 AE, 2Ax, AAAZEEHY AFH
d =3, & Y 58 £ F U (Cox 1993). &
3] Baker (1974)= 9T AHFY 89 5 & w4y
o] FRAE AR AFE dUF A$E W
8% (Taraxacum) )M ol & 4 gt} -8 vt
o= WEH (T. mongolicum H. Mazz), AEd (T.
ohwianum Kitamura), 9E# (T. coreanum Nakai),
ZVEY (T. hallaisanense Nakai) 52 EALZE B9
7b ded (o], /04 digh) 2 MAA7E 245 g4
AL Sl FAelnt wbH JHFY AIREH ([T
officinale Weber)9} 22 ¥+ (1995)¢] &3] gzl &
A MINEH (T. laevigatum Do)e F43] AAL 3l
o olF YEF WEHY FYE Fvke 9 v
7137} vl dEAME GAe v St} (Sawada ef
al. 1982, Ogawa et al. 1991).

NEdE AN dedde AnEe 4 ot
(Janzen 1977). o] FAWAFOZHN s E4HA7L

= B FHIME wdd HEEE Foly
(Willson 1983) Z#xoz A AAoZ gy E¥H
o] A+ (Mogie and Ford 1988). iz 9=iE @
v g3, 13 Aol& B AHF WEHE
x| EF AMSle v YF NEH e HE 2
A Sltk (o] 1979). AeNEel EREY (T. hallaisanen-
sis Nakai)y 2n=16, 319 Ed (T. coreanum Nakai):=
2n =320 MYNEF (T. officinale Weber)e 2n=24
ojct (o]t 2 1969). Hof €kt ¥ (1997)2 AHRF
NEY (T. mongolicum, T. coreanum)$} E W5
(T. officinale)e] )3} el & Aol7t Y-S B H
ATk 2 o]EY] dte A-e Wy} A Fg
g A We HEAY @7t WEHY WA uX
© 9L 1A gk

259 WAAde] Ade] wE Zagtes RAo] o
2 A=A 2o v vt f71FEY £ g 2
717} Add o} 74393 (Kang and Primack 19-

Korean J. Ecol., Vol. 21, No. 5-1

91) £x8]3} (Polemoniaceae)?} Z#3<¢1 Hydrophy-
llaccaes Aol wel W2 B0 A ZAsd
(Wolfe 1992). ¥4] zigo] A=) tke Ho| W
golz Aol YA & AS7IZHY o3Wse 9
¥ A AdY Ao mEt AHELY £ A7)
o Zravt dAstget dddn. B8 991y 27
7b AHS Thed Ade ok HEgthE 2R EY AE,
MAZ de F, g 2 49 Aol F AT F |
W2 5 REHY o YRy 200t 458 FY
7 AHEY] At frEjste] AdFor B A4dE W
Ao Fupztgel "ot &3] MAUEY ) HFH2H
AMGREHY @ /PR ZEle ndd A(9de
g A7 wolrt am 2EH A7 4% A 2
e Awrb AsjA e (Taylor 1987) CO, %7} o}
= 9 7MEAEE 4A 2R (Thomas and Bazzaz
1996). °|& ATFEL WEHY FYG7IHe] #AH JF
g A wetde A4S B33 Ao A4 A4y
Azt w43 AEE JPriHe] ¥se HAYdx
2 9F%e 14 Ao2 o4t A UEYY F4
Aaket FEd WAy 4o A R AEAH
719 e 990 EYHAAE EAsdY. Ed ¢
AR FEeE F AAF s - HYUE Y
o MYUEY - 39 "y AEE deAE
ZAME A

B dtdMe AgTUEE Y F2H Aduisdy F
qAF WEH dg OgF AR gEAS 2AE
o AR, SHF NEYY MY 540 A e W
ol Hole7P A, ¥4 A wHo|rt A& F7)
o A#Eo Slerh? AA, F e WEHI Y9
H3 A EAd doA ol Holerh? YHE =l
89 M2 P gt ol Ze ATFE T3 Al
HEF EAF AMAA Y wE A9 7)FE oFFe
BN ARE HES BHEFe A S AAE

% gk
Mz WU

1997 49 o8& Fol| MEgA A8 F4F &4 4
Aoddl 34 o & A edx AAsL de MYNE
4 (Taraxacum officinale) 716703 ¢ &4 AGUNEH)
(T. laevigatum) 2370A, 3 997448 NEFE FZ95
o2 RABGTE A 4 F9 AA st FP]
# B4 (BAEY AF, 49 &, M E 49 Folg



October 1998

£)s 2A3A. Mg 7175 €5 897A) 7
AR AN FA7L A7) A arjRiEg AR
o AR oA FRF FEE AXEHW oA
T EF FA 7 F A FAE 2HHAY. F4 74
£ A& AE& (Mettler Toledo AG204)S o]&3t 0.
0001 g7kA &Ast4ch. EviatEld ¥ 4 FAE o
WA & F4 £2 o deixET AE A
FAE FEAL ol& WY B F713tdnh. Al
71 M3 27 (49 149~359 319), A3 F7) (6¥9
19~64 30%), 718t £7] (79 1¢~89 19)9 A &
gE AR & 99y VI F 99 x4
Z 99 FolxE)E A g A7)Y AER A
Stth. & dwAed wt & 744 (>100,000 mm?),
7+ =27] 7AA (10,000 mm2~ 100,000 mm2), 2+ 7))
(<10,000mm2)¢} A FYZ }FAt

T L dWNE 549 Aole Y AAE %é
e st 49 HA EHoz nnagn. yE
=89 o W4 549 WHold vAs AHF 3&%
7t A7) T &HE gotry] st 5Y wels
& Mde @%6}%@ AA, A& A7), 9 FA
AEe o W NS F

r‘jri

u

l

& Woow H%}%{E} 7 WA B4 g A
429 27, Fo| BE $AHA EHE ol s
49 BN 242 SAsanh o, WAl 45 A48

of Y AL A5 AEol Q= 3 Wele] Hske] Ho)
HE 2os F4H02 o)y, A ¥4 BT
229 Fo Qe B WA 540 AR IAE
£ A 005% 8 FEAN S Bl
oh B4 B 5d Ao BE wWole B HETE
AT SAS (19822 ol &atel EARAALAL.

da o n3

ol wA| SMe| 5

=7} o}

MEREH 7 ZAES A (Fi=791, P=0.0060),
7Y & 49 Zo] (Figr=12.86, P=0.0005 Z (F o
=8.89, P=0.0036)° 3UJM EeH MIEHHT} &
A3A o (Fig- D. ¥ £ 449 g F (Figr=
0.79, P=0.3771)¢} & 93 (Fi»n=2.86, P=0.0942)
o A Fo3 Aol7t gl ole BEEN MIVE
e 99 A7 e Al A9 S AHos @

= Ynjgit}. olg}t 72 AFE Hol T F9 J§A

o
=]

Seasonal Variation in two Taraxacum Species 477
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Fig. 1. Variation in size and number of vegetative characters of Taraxacum officinale (B) and T. laevigatum (N).
Means (+ SE) of rosette diameter (cm) (A), leaf number (B), largest leaf length (mm) (C), and largest leaf width
per plant (mm) (D). Different letters on bars represent a significant difference of means between species at alpha=
0.05 level. N=76 and 23 for 7. officinale and T. laevigatum, respectively.
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Fig. 2. Total number of infructescences by flowering
time (week) in Taraxacum officinale and T. laevigatum.
All infructescences were counted by weekly intervals
for each species.

o] &8 HYFIUY. F FA4 4 FA LVPde
AsHery gut AAVE EAgte Aolth fYF o9
2 &ojrMe FA Fo} T 27T R FH A
ZAeltt. B AFXE F FoAX EF AAT F
A o AT F FA FAT A AR A
7b Atk @ BE ALS FA it FAEE
g9 79 ATd YL 3ty FA 4 AJe
RAog A#d e 9lg Aeolth 2 YfF =
EY 9 2ol AN AA WS FhE F43 @Y
A A S @48 d3td Aoy wepx A& 7|7
F Adee & A 9 ¥Hd FAV AHoE AR
¥ Aoz FgHY

FY71EH HY BN #AE AT AR MY
e OiRE Aoz o A4 dAE JYehid
o &4 MYHIEHE #oF AE A AT
(Table 1). A Ul AAZT BAF 849 wWolof i
2ol A& A¢ A™Fo vk HHEE v JoH
(Primack 1987, Winn®} Werner 1987), o|71%%, 52

ofl i rfr



October 1998

16 a

12

Infructescence Number / Plant >
o - [s+1
T T
Q

c. a
£ 0.05
©

0.

=~ 004}
2

£ o003 f
2

> 002}
[+)]

&

5 00t
O

e

Seasonal Variation in two Taraxacum Species 479

®

160
120
80 |

a
I b
0 L § )

Seed Number / Plant

40

©

035 r
0.34 +
0.33 r

b
| 4§>
0.3 l L ]

0.32
0.31

Individual Seed Weight (mg) /
Plant

Fig. 8. Variation in size and number of reproductive characters of Taraxacum officinale () and T. laevigatum (N).
Means (+ SE) of infructescence number per plant (A), seed number per plant (B), total seed weight (g) per plant
(C), and individual seed weight (mg) per plant (D). Different letters on bars represent a significant difference of
means between species at alpha=0.05 level. N=76 and 23 for T. officinale and T. laevigatum, respectively.
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Fig. 4. Infructescence number per plant by flowering time (A) and by plant size (B) in Taraxacum officinale and T.
laevigatum. Different letters on bars represent a significant difference of means among plants flowering at different
times within size classes (A) and between species within size classes (B). N=26, 21, and 15 for early, mid, and late
season, respectively, for large plants in A; N=63, 36, and 16 for early, mid, and late season, respectively, for me-
dium-sized plants in A; N=23, 48, and 5 for large, medium-sized, and small plants, respectively, of T. officinale in B;
N=3, 16, and 4 for large, medium-sized, and small plants, respectively, of T. laevigatum in B.
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Fig. 5. Mean seed number per infructescence by flowering time in large and medium-sized plants of Taraxacum
officinale and T. laevigatum. Different letters on bars represent a siginificant difference of means among plants flower-
ing at different times, N=2330, 81, and 58 for early, mid, and late season, respectively, in large plants of T. officinale;
N=355, 85, and 34 for early, mid, and late season, respectively, in medium-sized plants of T. officinale; N=201, 23,
and 8 for early, mid, and late season, respectively, in T. laevigatum.
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Fig. 6. Mean of total seed weight (g) per infructescence by flowering time (A: ) and plant size (B:[1) in Tar-
axacum officinale. Different letters on bars represent a siginificant difference of means at alpha=0.05 level. N=608,
166, 93 for early, mid, and late season, respectively, in A; N=469, 474, and 14 for large, medium-sized, and small

plants, respectively, in B,
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Fig. 7. Mean individual seed weight (mg) per
infructescence by flowering time in Taraxacum officinale
and T. laevigatum. Different letters on bars represent a
siginificant difference of means among plants flowering
at different times within each species. N==698, 166,
and 93 for early, mid, and late season, respectively, in
T. officinale; N=201, 23, and 8 for early, mid, and late
season, respectively, in T. laevigatum,
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Fig. 8 Mean individual seed weight (mg) per
infructescence by plant size in Taraxacum officinale and
T. laevigatum. Different letters on bars represent a
siginificant difference of means among plants in differ-
ent size classes within each species. N==469, 474, and
14 for large, medium-sized, and small plants, respect-
ively, in T. officinale; N=53, 172, and 7 for large, me-
dium-sized, and small plants, respectively, in T. laevig-
atum,
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