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Germination potential of herbarium specimen spores of three green-spored fern

species: Equisetum arvense, Osmunda japonica and Matteuccia struthiopteris

AERERN ORYy HRERSS EE R
Kodai Ishiguro"?, Takuro Oba"’, Takashi Shiga'

Abstract

This study aimed to clarify the germination potential of fern spores and the relationship between time
elapsed since preparation and decrease in germinability. In general, green spores have a shorter viability
compared to non-green spores. The spore viability of several green-spored fern lineages (Equisetum
arvense L., Equisetaceae; Osmunda japonica Thunb. Osmundaceae; Matteuccia struthiopteris (L.) Tod.,
Onocleaceae) was assessed using the tetrazolium salt staining test and spore germinability was directly
estimated through germination tests. Eighteen specimens of E. arvense, 22 specimens of O. japonica, and
16 specimens of M. struthiopteris were obtained from five herbaria (NGU, OSA, TNS, TUS, SAPS). The
specimen spores of E. arvense and O. japonica did not germinate and were not stained by 2,3,5-
triphenyltetrazolium chloride (T'TC). Only one spore from the specimen M. struthiopteris, which was
collected 21 years (255 months) ago, germinated.

Key words: Chlorophyll-containing spore, Herbarium specimen, Tetrazolium staining test,
Triphenyltetrazolium chloride
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2-3. F IV LEERER

¥ T RYNETF O AAF % A NIZEHT T 5 72 D12,
T b7 UL g B (Cottrell 1947, 4l
¥ 1952) %47\, 2 ha v FU TIEEREMERL 2.
JFICHEET S I bay B 7TIEED S 254

&

100 pm

FIMZERE  El6s 2T

LR OBRIZBNCTT b7 V) v A% R L
TARBEWEO RNV VEPERESNL, T 8T
v A HE122,3 5-triphenyltetrazolium chloride (TTC)
FHW L EIIRE ORIV < U (triphenyl
formazan salt) 23K S, BTAKREOICEDT
%o TTCIZ & A 4eta)iikiLCatala et al. (2009) O
KBTS 1247, pHSOIZHHEL L7211 % TTC
% Yt Gl BRI AV 72,

ABRETLE L LT 2 15mlF 2 — T I AR,
ZERK1.0mIC 24 iR T TR K S ¥ 720 2D 1%,
ZERRKIZ X B % 3 AT, 0.1%IRIIREE T b
1) 7 ANaClO% 1.0mljN 2 T 5 - % ZH L7z,
FEHRIEE T CRT 2 g S REAZIRE L
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T DA & k%17 - 72, TTCHEW % 1.0ml
Iz T, 25CHESM T CASIE I B il L et 2 47 >
Too P T, KT I ENE L BB AL
7oo XU A, 2B VTVIEIEEHIOE T VS A
W L 7220007, R F 11008012 DWW CTHERE L,

Figure 1. Spores and prothallium of Equisetum arvense L. (Equisetumaceae). a) Spores before staining
with 2,3,5-triphenyltetrazolium chloride (TTC). b) Living spores stained with TTC. c)
Germinated spores. d) Prothallium growing after germination.
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7z (Figs. 1~3).

2—4. BFERE

AL, O. regalisk D. tyrrhenaDFEAR N F-
DEEIFIZHT) L 7zMagrini et al. (2010) D aBx )7
R, AF T (P4HIED 1996, Lebkuecher 1997),
NZ= Y ¥D. erythrosora (R - #& 2013), 7%V
7 (Nekrasov et al. 2019) 1BV THEEIZHW
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FRERHTLEL & LT % 24 259 KSR K
S/, BEAKRTHEE ST 72, L2
T2, 0.19%KkHEIEFHEE M) 7 2 NaClO% 1.0ml
Iz, 5o OmE B A i L, FEESETIT-o 72,

fafoFEFRM (1 %FERRH) 1L, AFFTik
Knopiti (Knop 1865), ¥ v~ A k7% v 5 Tid

Nekrasov et al. (2019) %Z%#12, 1/2 Murashige
and Skoog (MS) H:#h (pH5.8) ZMiH L7z, FM1
FNOREWIX, F— M7 L =TI X B BRI
ML ZAT, PUEME CTH DA A Y F v wiiia
FEIR L C0lw/ wwilin L7ze 1 ¥ v — L iZxt
L CAFFTIER %2008, ¥~ 1133008, 2
V7 1 E50087 & FEARBRMEE T TR & M L7z,

BHELMIEAFFTIR20C, Yo~ o8y T
Y CTld25C, ek T % 33.52~62.58 ymolm”s”,
B 120 o0 H R CiT o 720 BHB S 13fE@E%
BIEZE L, 40HRICY ¥ — L &R0 TI3FEEE KD
7oo FREFSFHBIGHEEE (v F 2 =% —
MIR-253, ¥ > 3—) WV THHAFHIO & 6 KIE
To7ze Tz, EARIT DO OREPMR S NI Y
&, WUsEEHCTHER 21T 72,

3. B#R
AFFISEADNLF1E, TTCHMHMERIZB VT,

Figure 2. Spores and prothallium of Osmunda japonica Thunb. (Osmundaceae). a) Spores before
staining with 2,3,5-triphenyltetrazolium chloride (TTC). b) Living spores stained with TTC. c)
Germinated spores. d) Prothallium growing after germination.
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Figure 3. Spores and prothallium of Matteuccia struthiopteris (L.) Tod. (Onocleaceae). a) Spores before
staining by 2,3,5-triphenyltetrazolium chloride (TTC). b) Living spores stained by TTC. c)
Germinated spores. d) Prothallium growing after germination.
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Figure 4. Herbarium specimen of Matteuccia struthiopteris (L.) Tod. (Onocleaceae) showed confirmed
spore germination (K. Oita 01-8042, SAPS65877). a) Herbarium specimen. b) Spores not
stained by 2,3,5-triphenyltetrazolium chloride (TTC). ¢) Prothallium growing after germination.
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