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Pollen and Fruit Morphology of Isodon (Lamiaceae) in Korea
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Abstract

We observed the pollen grains and fruits of six Isodon taxa distributed in Korea using a light microscope
and a scanning electron microscope. The muri thickness on the surface of the pollen grains distinguishes
Isodon serra from other taxa: the thickness of /. serra is ca. 0.6 um, while the thicknesses of other taxa are
0.37~0.49 um. I. inflexus var. canescens has a relatively nutlet small (about 0.93 X 0.83 mm) compared to
other Korean Isodon taxa (about 1.15~1.37 X 1.02~1.17 mm). Characteristically, a nutlet of /. inflexus var.
microphyllus has non-glandular hairs distributed all over its surface. However, 1. serra has non-glandular
hairs distributed only on the top of the nutlet while it has glandular hairs broadly distributed over the entire
nutlet. We suggested that these characters of the pollen and fruit surfaces can be included in the key to

Korean Isodon as diagnostic characters to distinguish the above taxa from other Korean taxa.
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=3} (Lamiaceae)2] AF}F&}<4= (Isodon (Schrad.
ex Benth.) Spach)& =2 o =&/ o}#Eql 3Jej
Moz g ot 252 FA% £o= (Liand
Hedge 1994), 7} WellA] subfamily Nepetoideae, tribe
Ocimeae®l] <43t} (Erdtman, 1945; Li, 1988). A3}
5& 4 AAR o o 10050 YeiA gl Hhar
2ol FEE Qelo} ofdel) oplolel ¥xalw,
H ZTo] olxaFlel| EE3H}(Mabberley, 1987;
Li, 1988; Maki et al., 2010; Zhong et al., 2010). o] <
of A A AAY EREH 12 ATINE &
o] o 7fe] A<l sect. Pyramidium, sect. Amethy-
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stoides, sect. Isodon, sect. Melissoides& <123}
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ol o5 2R A Hee) ToA
7be] o)A, HA S FF, A (spune] FF 5
s FE=oh(Li, 1988).

Aol S BHAL BREE AT QA
& sppEni Ul g g, 53] & W 2RTE
Tl "3t o] o] @3kt (Mori, 1921; Kudo, 1929;
Nakai, 1934; Chung, 1957; Lee, 1985; Lee, 1996;
Lee, 1996; Korean National Arboretum and the Plant
Taxonomic Society of Korea, 2007; Suh et al., 2007).
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Al 5ol EAEE AAIBl o] A7 va
mﬂexus var. microphyllus, var. canescens®l| %
EOZ] ZF9)9} (Kim and Ma, 2011). & 34k
F7 Aol A2 slnelatd JAe) da
AHE 918l F AT AT Wedste] VIAL
FLES 1 excisus f. excisus (2)H}E), 1. excisus f.
albiflorus (31 2 21¥}2), L. inflexus var. inflexus (A}
&}, I. inflexus var. microphyllus (Nakai) Kudo (%3 =
AWavsh, I inflexus var. canescens (Nakai) Kudo (&
Aata}), I japonicas (Burmann) Hara (Bo}2), I. serra
(Maxim.) Kudo (A}F5=H} o} &) 9] 42 2WZ |EZ2 0
2 A=A, AP HAES =E3}e] o]l diF
AN ZE A A3 B 3ok (Ma, 2011).
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g 2 wEEL Aol ALese
S D). seEd ge Bhe 9T 2Rele
Radford ef al. (1974) vbH-& 7| eksle] oF&-3} 2o
abelsich 1) AA 8 Ae] o] Fold oke )
Fslo] AR89 (acetic anhydride 9 : sulfic acid
DS Y3 FEloz 100°CellA] 2087 A3+ &,
2) 2%-7F 441482 (14,000 rpm. o] 3} Fd)3}e], v 4
£S5 0.5mm meshE o] &3} Z 77]9] BEES
A iRt B3A17) 3, 3) ARl WEES
A2l ste i‘r—f pelleti-g H7]) 3 AF5HE& vz
7, 4) 70% ethanol 2 23] |2 & 70% ethanolol] ¥
5ok 2AR A7 e subol ¥ F
7] o &AE] AFxAZ] &, ¢k 20~30nm T =
WFom o] FAAA FAPAIER]Z (JSM-7500
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Table 1. Voucher information for the SEM studies of pollen grains and fruits in Korean Isodon.

Taxa Pollen Fruit
L. excisus (2.2 W}E) Gangwon-do: Mt. Baekjeok (Sep. 5, 2008), Gangwon-do: Mt. Taebaek (Sep. 30, 2009),
J.-C. Yang 80905-9 (KH) S. Hong et al. KHUS1799 (KH)

L inflexus
var. inflexus Gyeonggi-do: Mt. Chungnyeong (Oct. 10, Jeollabuk-do: Mt. Cheondeung (Oct. 3, 2008),
(Ahatsl) 2009), Y. Ma 2010048 (SWU) 1. Lim LH1727 (KH)
var. canescens Jeju-do: Chujado (unknwon), 7. Lee s. n. Jeju-do: Mt. Halla (Oct. 3, 1966), T. Lee s. n.
(FAkatsh) (SNUA) (SNUA)
var. microphyllus Jeollanam-do: Jeongjamaeul (Oct. 18, Jeju-do: Bijarim (Oct. 4, 1966), T. Lee s. n.
(¢4 =Atsh 2006), Y. Cho WR-061018-021 (SNUA) (SNUA)

L. japonicus (F}o}E)

I A} Z=n}ol=
serra (}Fo1E) E.-S. Jeon et al. s. n. (KH)

Gyeonggi-do: Mt. Namhansanseong (Sep.
30, 2010), Y. Ma 2010067 (SWU)
Jeollanam-do: Gwangju (Aug. 26, 2001),

Chungcheongnam-do: Mt. Dogo (Oct. 12,
2008), E.-S. Jeon et al. s. n. (KH)
Chungcheongnam-do: Mt. Jinlak (Sep. 15,
2001), E.-S. Jeon et al. s. n.(KH)
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Table 2. Measurments of pollen grains in Korean Isodon.
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Figure 1. SEM pictures of pollen grains of the Korean
Isodon. A, I. excisus; B, 1. inflexus var. inflexus; C, I.

inflexus var. canescens; D, I. inflexus var. microphyllus; E,
1. japonicus; F, I. serra. Scale bar is 10 um.

Size of pollen Lumen no. Perforation no. Muri
Taxa Polar Equatorial P/E per 35 um’ per a lumen thickness

length (wm) diameter (um) (no.) (no.) (um)
1. excisus 27.174+3.62 22.18+2.24 1.22 122422 27.84+9.47 0.49+0.13
I. inflexus var. inflexus 27.07+1.66 21.23+3.12 1.27 19.0%£2.5 18.1+4.11 0.48+0.06
var. canescens 29.0114.56 20.21+1.62 1.44 17+3.24 20.8+6.53 0.38+0.05
var. microphyllus 26.03+1.49 19.07+£4.94 1.36 19+£2.01 17.1£6.01 0.39+0.08
1. japonicus 28.14+£3.15 20.15£1.69 1.40 11£2.21 26.449.64 0.37+0.03
1. serra 25.16+4.71 20.38+3.56 1.23 16+3.03 1644521 0.62+0.11
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Figure 2. SEM pictures of pollen surfaces of the Korean Isodon. A, I. excisus; B, I. inflexus var. inflexus; C, I. inflexus var.
canescens; D, I. inflexus var. microphyllus; E, I. japonicus; F, I. serra. Scale bar is 1 um.

IAEA-FEIE] AL F e o] 47 7
A 2=t 8o 5959 aA32A (Judd et al.,
2008), gH=rak AbatakERe] A7 3te] FHell= I infle-
xus, 1. japonicus, I. serra7} =28 0|11, . excisus=
el 77he =R olch (3] 3. 4: & 3). B}
9 FApAEn e olR ann wdel BR
s}, Mg} wHee] EAlsh $Ee LHEv T
BH i} v 2= L inflexus var. microphyllus 2} 1.

serradl| X, 18]3 XXX I excisus, I. inflexus var.
inflexus, I. serrao|A] 7= Qe (23 3, 4). I inflexus
var. microphyllusol|’= Attel] 71 w]A 2 Eo] 1} g)
3, ol 2 ZpF mjA R Ze)7t Frebx]Aut njAl
2o dxE AAH oz A FU3I(1H 3,4).
ololl Wks) I serrav| A& WA R7} Ahelut )3k
th L serraol| Al AR A AAo] gA A4 9=

g ¥bsl| I excisus@} I inflexus var. inflexusol| A= A
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Figure 3. Stereoscopic microscope pictures of fruits of the
Korean Isodon. A, I. excisus; B, I. inflexus var. inflexus; C,
1. inflexus var. canescens; D, 1. inflexus var. microphyllus;
E, I japonicus; F, I. serra. Scale bar is 1 mm.

Table 3. Measurments of fruits in Korean Isodon.

Figure 4. SEM pictures of fruits of the Korean Isodon. A,
1. excisus; B, I. inflexus var. inflexus; C, I. inflexus var.
canescens; D, I. inflexus var. microphyllus; E, 1. japonicus;
F, I. serra. Scale bar is 1 mm.

Size of fruit

Taxa P/E*
Polar length (mm) Equatorial diameter (mm)

1. excisus 1.37+0.17 1.17£0.02 1.17
1. inflexus var. inflexus 1.15+0.19 1.02+0.10 1.13
var. canescens 0.93£0.13 0.83£0.14 1.13
var. microphyllus 1.284+0.22 1.124+0.12 1.14

1. japonicus 1.25+0.28 1.05+0.19 1.20
L. serra 1.22+£0.23 1.08£0.11 1.12

* Polar length/Equatorial width



Figure 5. SEM pictures of fruit surfaces of the Korean Isodon. A, I. excisus; B, I. inflexus var. inflexus; C, I. inflexus var.

canescens; D, I. inflexus var. microphyllus; E, I. japonicus; F, I. serra. Scale bar is 10 um.
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