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ABSTRACT: The aim of this study is to analyse misinformation about gymnosperm taxon used for over 57 years,
since 1957 when plant biology as a discipline was established in our country. That is, terminologies and descrip-
tions of the reproductive structure (flower) of angiosperms (flowering seed plants) have been incorrectly applied
to the reproductive structures (typically cones and pollen grain) of gymnosperms (non-flowering seed plants) by
numerous and various media such as text books, dictionaries, and internet websites for plant biology. Thus, these
resources have been misleading teachers, students, and other people interested in plant biology in general and
taxonomy in particular by describing gymnosperm reproductive structures as if they are the same as
angiosperms. Such a practice has an especially adverse effect on plant biology education at all levels of instruc-
tion, with teachers and students confused in their understanding of the concept and definition of a flower. In this
paper, these incorrect expressions for the reproductive structures of gymnosperms from the various media are
analysed and discussed in terms of cladogram, anatomy of reproductive structures, and historical context of clas-
sification systems.
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FeuEtell A SR ozA 2] A& Sto] 1957l AlAtE
(The Botanical Society of Korea, 2007) ©] 95 250 o]
27744 57 A &<t AP E ¢ ERY), phanerogam)} &
A} & (seed plant F=i= spermatophyte)©] & U3t BFT O
2 2 dAEe] e Qi 1 A URRAE R i,
gymnosperm)©| Zro] )= AEFSAE EE IR E)
2 245 AgE Qi) 1 AEE A rd o) 2ok

FEuete] A= R AR QIETY SJARO|E T
A, T Eol§ M E e AEEA, WAKEA) A=
TAHEA)A TR TR, T8a «FRpEe] 2 |
shalEolm, dalAES YA = Ha = T30
o To7 X FYstar YA E A (Biological
Dictionary) (Korean Association of Biological Sciences, 1998);
oAk (Korean Unabridged Dictionary)(Lee, 2003) A8
s+ AFA (Encyclopedia of Life Science)(Kang et al., 2008b);
ISleold EFEFo Abd(The  Korean  Standard
Unabridged Dictionary, 2014); FAF 7}AFH (Doopedia,
2014); e Al Alo] A A~ &(Korea Foundation for the
Advancement of Science and Creativity, 2014). =, T4 =2
& Rl AR =&l 9A4] )= ol ¥ Ae
@A =, dshE)E 2918 4= TS FoH o] Qi

VA ES B Sl b Aol drjE kst
ok 22 YRS eheolv Aoleks & AR
florw Az} vhEojAA] b=tk Idel e =ekal,
2 A7 g QIEY Aol E Fo mjAlEelA], vt
29 AATFER “cone”S T (B W) Al %
o] kYR, 1183 11 TFE ZHs EH(conifer B
= coniferophyte) “T-ZH] & 0leh= o2 327]8to] A}
23k QYHLee et al., 1993; Korean Association of Biological
Sciences, 1998; Lee, 2002b; Korean Association of Biological
Sciences. 2005; Lee, et al., 2005; Kim and Shin, 2007; Kang et
al., 2008a; Hong et al., 2010; Kim et al., 2011; Kang et al., 2012;
The Korean Standard Unabridged Dictionary, 2014; $F<;
W 3}ALd (Encyclopedia of Korean Culture, 2014)].

TS YA ES s A 23U 59 A
215 Z(cone)el] THE T A oA Fx}AEL] L3} Gujje]
A ARREE folE JdE 23tk 1 & A, Fab
AP (Doopedia, 2014)> Wb Eoll kst 7] AfjollA] «F
2=, 3, S b, A, w2, Slsl, s A,
iR (5L 52 §olE AREeh, BEg A AES
Ao «3HEd(pollen sac), &7 T-3F~(EE (LR )(male
cone), AHCE Ty, ovuliferous scale), AHd3}(female
cone)’ 5 B2 G55 AREskaL Q).

e AESE WMo A YxpAlEo] Fo] 3= 4
=2 23 FAFHE 457 AF ¥ vF A vkShin et al,
1995). T2 tfstol| A AbgE = 2wt W Aot
AME FL3t /e = F Utk 5, AEERFSE 1A
o] yrpalEe] gk Z1AjelA <&, A, sk, oF

M

2, SR BRI, 2, 27HE, ASA )
S 2 AR EAAN & 5 Qe 23 Gl At &
o]5o] AREH a1 QUTh(Lee, 2002a). T TR A1 5273 W
A2 YA Ee #st 7)Ao «FA T3, AT
3}, sk, sk, sk, A, 9Kanther)” 5] AREH
I UTH(Lee, 2002b). 53] Lee(2002by= A1) oF H-5(56
Ho| el A yapalE o]she] A& Fo] HA] e
ghAlEoletal WEs] Hosigl o, 1 F(274-2879 0]
AN VAR Eof gt 2 o] ¥ A& A}
2 EelA ARl gol5S A 8ste] ZIAlsta it
AR ESE wA9] vl A T URpAEel
St Aol «bE, 55, WS}, b P 5] &
0] (Lim et al,, 2003), & TR LHHAES 9 Aata) &
8l A AvpHof B A oA «Z71F(Hong et
al., 2010; Kim et al, 2011; Kang et al, 2012) % «3}&
(pollen)”(Lim et al., 2003; Kang et al., 2008a) 5] £0]E°]
AREE I QUTh AR E L] Aol A «slitrolgt o=
2153 (Lee et al., 1993), 21211 HoIxel A ERFa)
(Lee et al., 2005) "2 2]=71'8-8H(Kim and Shin, 2007) 5l
5 ARgE Az gl

AEFFITHOR xRl EE Zo] F= A E TR
=)o) otk IRlelE Eetar, okellA] Aw i niol
o), «Z(byoly «QuiCRT) ol 3t §oES YRy
5] A TZ(cone X pollen)oll IthE Z-g-dko] ALg-a}
258 #Eo] A&EH I Ut o]2ld olf =2 LA
o] MR EX T Lo] I AER ZE QAP o TH,
ol 28 dVRISIAS Avkst EaS o
U Aot wEbA gt WSS fls 7 A
et dukelEoe] &3] sk JEUl Ao E
a#st e R/E A HsiA AEGET) el
W Fopel] FARHE AFEES AFAQ] wgo]

SER

Juul

=2 X o &l Mg e

> ME N o
| r&}ﬂr&.
(o3

—_

il
flw X
=]

> i
il',

ks

webd] o] AT B
Hga} EANES B 2
oK, o] WA gz UANE S Ho] i HEQ

R |
SRR QI8 e S BAte], 0FE v
1

o] AFoA ALRH A7 71t AAFE FE ish|
A WA E AREERE A4 9 WA E dEEkgith g
A JEY YA ES 7R, Huje]elA] A&t st
A28 A7) g8 A vlw H&5Eh] folate] U
HklE2] A& RITr) £kl ddys A|ES FAF U
Fo w2 AEEgiTt,

FZ digtelA AREEE IAEEA, Al TR ANt
=38 A (Hong, 2010; Kim, 2011; Kang, et al., 2012), F+ &

o,

0z
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o] AHEAESE A4 (Lim et al., 2003) 2 ¥4 (Kang et
al, 2008a), + FF2 AEEF3 A A (Lee, 2002a; Lee,
2002b) & 5 F57-2] M (Lee, 2005; Kim and Shin, 2007),
TE)ar 3 52 A5 esk(Lee et al., 1993) 52 A2
A YA L] Az ek Je-s AFSEATE Bt
I A BE AR W gojgomA, A=Ak
(Korean Association of Biological Sciences, 1998), ot}
(Lee, 2003), A& 8}-8-0] %] (Korean Association of Biological
Sciences, 2005), ¥ Z}3HCAFA (Kang et al., 2008b) -°ll4]
T YE&& AT =] AP(@ R ZA, A
=821 (Henderson’s dictionary of Biological Terms)(Holmes,
1979), 218X (A Dictionary of Bontany)(Little and Jones,
1980), A2 LUk A4 HHILEE 4K ) (Iwanami Biological
Dictionary)(Yasugi et al., 2003) 5-& ZAF AL 0|83},

g Sule] thaEARl AR EEEA, Imoldd
M=o t]A} (The Korean Standard Unabridged Dictionary,
2014), A AL (Doopedia, 2014), 3F=171 <55 o) m
A} (Encyclopedia of Korean Culture, 2014), $h=3}8H
JAEte] Aol ~&(Korea Foundation for the Advancement
of Science and Creativity, 2014) S-olA UAE2] A2+
zof ek gof W 7|Ae] &S AR 9= )
APIERA, F=o] KN IK *F 1 ML (English-Chinese Medical
Dictionary, 2014)} A2 2]  H A3 WordNet( & FlT)(Weblio,
2014), w]=r2] $]7]9)t]o}Ald (Goodyear, 2014)2} H.2] Ef
Y7 A} (Encyclopaedia Britannica, 2014) 5ollA] &%
8-S ZABIIT

Wz =0 ol J= A= FAA E)o] ohd AR
Avdstal Fgstr] feiA, (1) Z5E AR 28 &
AL, Q) TAA =AM A2 F2E] alF-et4] T3, 18
(3) Aol A Alatel A&/ AAL] GAH Wil 5

& B3

o

B0l 23t 24

Ank tig=o] 7P AZeh] 4l JIEH wiA el A
At &3 FAAES Y3 ERToE 23 Hs)
oA ANRIES eEskal itk &, w2kl o
FAQ JIHYL AFAR] FH ol EFE=F o tfAFA (The
Korean Standard Unabridged Dictionary, 2014y FAM &5
“AA 719l Fo] Qlal Al E Hom M7 WA=
s AE ZAAET SANEE U, S ES
ZAE - st B Ao o Folekar vk sk Ak
W ILALE (Doopedia, 2014)2 “EAHA E(@A B4 E)S o<
o IR ERYE ] RS Wk S WhEs 4
EEA, AN = SRR ERdnhoeta st
I Qlo}. s SE st W 7kAL-A (Encyclopedia of Korean
Culture, 2014) A U9} 23] Aol «Zk 4=
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B, R, S, BT B9 oIS AL itk @
Fshgol A ete] Ato]d~E(Korea Foundation for the
Advancement of Science and Creativity, 2014)°ll4], “Z2}-2]
o AP E F go] dof FAE e AE
A ET AAANER i dn. Ak =2 o]
Aol M A B AHAZ FYoltheba Ho
akar Sk,

o] 1= A @A E)A AREshE A &
o] golEo] A EolA AREEE o= 958 G A
A5 Met st WAl E(Lee et al, 2005; Kim and Shin,
2007; Kang et al., 2012)cA KT} =] SRxpsol oJaiia] A
=8 AE(Lee, 2002a; Lee, 2002b; Lim et al., 2003) ~17]
I APEF 9 g0 (Korean Association of Biological
Sciences, 1998, 2005; Kang et al., 2008b) 5l T ®IWs}
Al vepdth o] dAE &5 AEEAES A
=0 that A2 TZQ “cone”S LI+ A (IR E)
“& gl Gure} FASHA JAAskaL A S-S whdsh
Hh, SEuete] SRS oA R o] F THA] R
T 2to] vz AEe] Fehs ZloR e]lsta ltt
S/7F obd = lek. e Axke] W) A A Z(Lee et
al., 2005; Kim and Shin, 2007; Hong et al., 2010; Kang et al.,
2012)°1 4 5= WA = 0] A oA T ER), 4
T3, AT, A S, LA, SRE(ER, T
2719, sHE, SR, S @Yy T A
oA ARgEERE Z(E) EHiCR, )9 B e o=
= o8] AREehs 9= ekl it

g gew =8 folARd(Holmes, 1979)°14 =
“phanerogam: FAME, o]de| w2 FHg & 2= 24
2o 2% tE {o]F  Anthophyta(Spermatophyta,
formerly sometimes used for plants with conspicuous flowers:
alt. Anthophyta)’2}17 7 oJ&lal v}, J&Eg 2] &8 AR
(Little and Jones, 1980)°A = “FAME: A& ik 2
=, BE WA EY 9AES 23HstH(Spermatophye:
a seed plant; a plant that produces seeds, i.e., a spermatophyte;

10 rlr Lh

EL NG

e o e Lo

includes all gymnosperms and angiosperms)”X., “phanerogam:
A2 WAeH= A&, & A& (Phanerogam: a plant that
reproduces by seeds; a spermatophyte)”= 7|5k 3t} o
Al o] AP “phanerogam”¥} “F A2 E (LA =3 | 2;
AEys sYs Ho® Aolstar ol

n]=2] QIEJYl AFESl £)7]3]t]oH(Goodyear, 2014)°]14
T SRR EEES dslER Rl TaE At
= 2] ER o] FO|XITHThe spermatophytes (also known as
phanerogams) comprise those plants that produce seeds.]”2L
Aot k. v %-2lH o 2](TheFreeDictionary, 2014)
o= «dshA =0l TAA =2 oA ©] F(Phanerogam: a
former name for spermatophyte)’©|2tal o] o] i}, &
O w7 JEY ARl BElElY#AH AFH (Encyclopaedia
Britannica, 2014)°4 = “FAMA = £3]= A= @A R7)
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I FuRAlE W o AE(BR]E)[Spermatophyte, any
of the flowering plants (angiosperms) and conifers and allies
(gymnosperms).]"%2 g 2Jatal §lrk. o] QUE|Y AP Z=AL
H Ee ARE vhed FdsHl ol I AEERH
=) WA =S RS sl shal Sl

Aot 2 APE W Fo] B owf, AEsto] WA e
79%Fol|A] ‘Phanerogam is spermatophyte.’2}= 2]7]2] 7 2]
7h ke dAF EE SR T RS AA s
o7 ARHQEs AoR FAHsh= A A oeR o
o] opd Aolth T Ml APH K i L
(English-Chinese Medical Dictionary, 2014)2} 2] QIE|4l
AR H ARG WordNet(JERTY(Weblio, 2014), -] 53k 1
YFa B ER 4R ) (Iwanami Biological Dictionary)(Yastoru et
al., 2003) S-°IA ‘phanerogam’S ‘HifEMIYy = E7]5}
ARGSHAL QAT vk AR FE 2]al o] AbdE MY
Sk -2lutEte] AJE A (Korean Association of Biological
Sciences, 1998)lli= “dA3}A E2 UAREY A& &S
A, Al grolgts §o] tiile) <FApaErolgt
sh= 73-97F wrbar Zlsskar Qlvk 1A <dsEha =
5 «“FAAEolgE o2 giAste] & AfelE, $4F
Azo] YA = A ER FdE o] Q7] Wil
LR EE $o] b AEE A% 1AE  Qlvh

olgdA §F 379°] “phanerogam™s $H=(HAHE “d3}
AE@EUENy o ek o= 2718t AFEshs 27
+ ‘phanerogam’®] 1] AofefA] Fhol & = Qlrh =,
“phanerogam: Gk. phaneros, visible, apparent + gamos,
marriage” 24, FOE B § S ALE “HUEE)T
AA71R(E)E Zte A=olehe XoxE FolHER
(Bold et al., 1980), ‘phanerogam™s “HSH)EHAfEALY) ©]
2t d7)shs A I onlE Wl 2 Rkgshe Aget
(@A olekal & = it

ke thekst miAlFolA AlE dIAEY SR E
off ¥t Hol 9l gojg T, TR =R Lol T

!

o Aol EAE wE AERA, YA 3R
TR #ek4Eo] & F444 % o] ChPhanerogam is
o

spermatophyte.)”= Q FEITE o]z st AAS RO F 3}
of, o] B9 AR 54 <&, dvl], Ao ¥4
E2 BAxof A <Fig. 1>¥ Bt} 12U o] 1A
LolA Fo P, A, T2} FolA ) g
LApA o] £718 Fof] fIXskes A ofof gt}

2. BAABO|M MAITZO] SEEHS HAY
ko] EAIL(Fig. DellA 32 =2] 322l + 714

92, % 2, Qe AA7} vt JER ol B

Yerhe YRS YRS Aolebn Freks 47
o 5 Qe Zloleh. olelll 2 957t vk 814 gkt 9)
L b 2 olft 27 stme) Sl R AES(AE
Fejsk 9 AR wgol A o)A 3 9|

Phanerogam = Spermatophyte

I 1
Gymnosperm Angiosperm

Flower, Fruit,
Seed

Fig. 1. Incorrect cladogram of Spermatophyte based on the
misunderstanding “Phanerogam is Spermatophyte” in several
Korean textbooks. The spermatophyte is consisted of two taxa,
Gymnosperm and Angiosperm. The term “Phanerogam” was used
earlier than the Spermatophyte. Of typical three characters, i.e.,
flower, fruit, and seed, of Angiosperm, the first two should be
positioned after the Gymnosperm diverges.

7] Wit AoE AlgHEY o] s L/E R
el =, A2 E(A 3124 &)= Anthophyta (Gk. anthos,
flower + phyton, plant)|2] B2 7]|3HZ)3} Ly W 23
Ui 53 e UARES AT F(cone, AFA)7) Sl
FatA o7 oW tEAE AEs] olslsh= Ao 7H
%28t (Fig. 2).

<Fig. 2A> A H, 92p2 =2 FoA] e oham
2o} b W Ao R o] Fojxit) 53] WA T,
ovule)= 2] H(ovary wal) o2 E&|#o Qo) 4
Sof, i T2 I8 A s dddih
upebs] FRR)7E dufell s Ao (#) ATk whded,
<Fig. 2B>NA A&, YAt &2 U G (ovule cone)
o= IR E oA B F Qe 2y e &
=, dolvk AT §laz, 9 eEH o] e EA G
T2 vk 2EA At gl R EelA = B R
FE g SR UEERIT)E O] s ot g
T|2pA =] ZrellA] G2 oK@, anther)?} S~ U] (filament)
Z AR 2o AFAPG(IME 4, microsporangium)
(7T U EE 3R, pollen sac)® g el A
A7 AEAREO] L7 (pollen grain)Z W3} Uh(Fig.
2A). YARIEE©: o] 3 QA=A (pollen cone)oll=
4 §IAPF A7 AXEARGRE OlE B, IR RS
ol & = ool =] &= §itkFig. 2B).

AR oz, YAt &) BAT2EH dFAet
A= WA 2} xR o] Llef], FR}AEL] ZhefA
5 7 ¢ ¢ 9 e 725 2 QA @t mebA
WA =3 A E R G E T A E (spermatophte)&
A s}4) = (phanerogam) ¥} U FHTOE AT AL
Attd Q5rolm, o] I FRIA A E

-
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Stamen

Carpel Anther

Stigma
Petal: Corolla

Style

"\ (Megasporangium)
\ Ovule

Sepa: Calyx

Microsporangium
- Ovary wall

Ovary Filament

Megasporangium

Qv
Ovuliferous scale

\ Pollen Cone
B Ovule Cone

Fig. 2. Anatomical comparison of reproductive structures of Gymnosperm and Angiosperm composing the Spermatophyte. A: Flower of
Angiosperm (flowering seed plant). Female reproductive part, a carpel as a structural unit of pistil is consisted of three parts: stigma, style,
and ovary. After fertilization, ovules enclosed by ovary wall develop into seeds, simultaneously the ovary wall develops into fruit. Thus the seeds are
enclosed by fruit. Male reproductive part, a stamen is consisted of two parts: anther and filament. In anther, microspores that will develop into pollen
grain bearing male gamete (sperm cell) occurs in microsporangia. B: Cones of Gymnosperm (non-flowering seed plant). Female reproductive
structure, a ovule cone has many complex structure composed of ovule and its scale. Ovules are exposed because gymnosperms have no carpel with
ovary (wall) as in Angiosperm, and thus seeds are naked. Male reproductive structure, a pollen cone has only microsporangia in which pollen grains
with male gamete (sperm cell) develop. A. Adapted from Villarreal (2007); B. Adapted from Lee (2012).

Phanerogam = Spermatophyte Spermatophyte
I 1 I - 1
Gymnosperm Angiosperm Gymnosperm Angiosperm
(Phanerogam)
Fruit
Flower
Flower, Fruit,
A Seed B Seed

Fig. 3. Correction of cladogram of Spermatophyte. A: Incorrect cladogram of the Spermatophyte as in previous Fig. 1. B: Correct cladogram
of the Spermatophyte consisted of Gymnosperm and Angiosperm. The Angiosperm is a flowering plant which has the same meaning as the
term Phanerogam. Two characters, ‘flower and fruit,” should be applied to only the Angiosperm, except the Gymnosperm. Only ‘seed’ as a
common character of two Spermatophyte taxa should be placed before the Gymnosperm diverges.

(angiosperm, Anthophyta)?] THE o]Eo] «@spErolgitt. 3. EEF|A| Qe aElo| SIAN B

1P 9kl <Fig. 1>9] W% (Fig. 3A): <Fig. 3B>%} ke FAlOMAH, dstAE FA =0l L
o] FAElojol sty =, A EL] A A= Frol & 4 Qe o, TAE T 3 el Wb
Zhed «dkyh A Uil Eo] Ed st o] ol YERh A5 o] F)i= AE0] oY) wjizoltt. ujebA] «dghA
= AR BT SIS A E|ofof St E(F(EMY), Phanerogam)” 18] 11 o] g0} Aty oz
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Q1 « 2B} 2 BB/, cryptogam)’OlEis oS AF
oAl @ AARAR] v S BASTHA, «dsEe] & F
ApaErolehs @79l 2910 AJE WE 4 gls Flojtt
olE Y3l “cryptogam”o|E= FoJE ARG HoE &
2% >U|(Carl Linné: 1707-1778, ‘Carolus Linnaeus™= 2FE1o]
ol 5 (k)= Al(sexual system)$} FH7I5H] Th
7} 322 Bold et al.(1980)2] 7]+ AES] B2 3}
Sifo| AlEE=2= 1753H0]| “Species Plantarum” 12|11
1767H0f| “Systema Naturae’S SISt ZIU|Q| EF0iA AR
ZIIC 4 QUCE 2o 2RE Q9f6HH, 2479 2R+ &
oM 17He] 2RTE Melgt LiHXl= 2% SXtalEolct &
He 1 1719 27372l 24Himie| Cryptogam(Gk. kryptos,
hidden + gamos, marriage)2 |2t0Z 79| 2 £ QU= B'=S
JHXH, OS° SMAMAl0l ZHEO{Xl AlZ[plants having
‘flowers’ scarcely visible to the naked eye, their sexual
reproduction concealed)’0|2tn H&™SIACt HIHO|, “Phan-
erogam(Gk. phaneros, apparent + gamos, marriage)’0|2t11
LIHX| 23709 ER=2 s & £+ U= £2 7KK
ot RAdAIRIU0] Q5tH, &t 4&0| EH2ZM)
S StCH(Phanerogams have flowers plainly visible and sexual
reproduction(as manifested by stamens and pistils, according
to Linnaeus). 2| 0|52| AcHofl, 17} A&t “cryptogam” (¥
XS, MEjAZ, X2, 22 S0| EEE)2 12 B2 ¥Wxa
MEG=|ALE. EH=K0], “cryptogam™ofl A R-g-HAI0] ZF0IH
UALL 2E2HSIX| %S0| EAstA =UCKit has become
clear that their sexual reproduction is not concealed or
obscure). ZiU|of| olaf AF2E! “cryptogam”0|2l= 0 12|12
3 Hol ME=ERSHAE0| AIESHE “Phanerogam’2 =F0f
A O ol SAXQ BRECE ARRBEX| 2om, ESH ey
of ool ootz o] B2 AMESIXE ¥=Ch
cryptogam ‘ZF0ZEI" HIRXt (‘hidden’ gametangia)S Zt
1 UX| &2om, ESH HRZ, phanerogam2 L=EE|7{Lt E=
FEst HiRALE 20 QK| 2Tt (Cryptogamic plants do not
have ‘hidden’ gametangia nor, conversely, are those of

[o o2 o
or Jor lr

phanerogams exposed or obvious). AHM, 0| ARE OF 1
gtoieldl, O olfes s =0 ZXE Mitstzs £2017|
IH=20|CH(In fact, quite the opposite is the case, because stamens
and pistils are spore-producing organs). 2= ‘cryptogam’ 0|2t
0l= EXIE K| ¢d= AE2, 32|11 ‘phanerogam'2 EXt
= MES 7127l AR ARESITH

“Phanerogam™ 18831  ©o}o] & 2](August Wilhelm
Eichler)7} A|QFet 18] EFA Al 3241 /o
Z A= AThBold et al., 1980). HE]2] F-57 ] A o] A]
“cryptogam”™ll= FAAE, HEjA=, 27/, w7 50l
gheo] QLo «papalEro]l e o] QA 2 A 5
718k ok sict 919} 22 Bold et al.(1980)2] ZAsfollA T}
w Al 7S &1 5 ok =, () 2ul7F AR

“cryptogam” % 1883 ©]%of ofo]Z] T AEEHFIA}

- rir

3L
[
=

0] A&k “phanerogam”o]et= g-ole} 19| oA
Juli= (19801 BAl) A Ao ® ARREHA] ekgkar, BEgt
(i) A2 FZNAE, gametangium)2] T oA & o
(198011 Al 2 Hell AR A H eryptogam?} phanerogam
of thet AFork AwWbhel oz wEF o, (i)
“cryptogam” FAME ZEA| i “FFAFA E(seedless
plant)”g 12|31 “phanerogam” FALE Zbe <A}
= (seed plant)” S 771tk 9A] 1980 A Bold et al.
% “phanerogam©] FAtAEolth 2 AW S& &
T AUtk

dule] AEFAA o]l e Rkl &8 Al
tel EFAANA “AgA By} «FAAEr T8al
A B GO ERTES oA o®E WA A kel
=7 HES woEA, 1 gak=el s v
AR Es S E @A) fohs B RToE ER
F=AE GRS F S Alolk. whebA vt o] &
H7 FRAAEY ERE 2 S Aldeo®

AVR7|E

De Jussieud] EFAA: 17893 20l 2 Eskx} =
T+A1-9-(Antoine Laurent de Jussieu: 1748-1836)x= “Genera
plantarum” |4, <Table 1>9A4 8} o], Uzl FoA A
HAFE A8 58724 E(Coniferae)s AR 4 =2
W Eol X AIH th(Lawrence, 1951; Jones and Luchsinger,
1987; Judd et al,, 2002). &, 1= (&o] ¥)x] ¢b=) U=
EUFAE)S (ol & AEQ) AP ERE SR
Zlojet,

De Candolled) EFAAl: A9 AA ZTFA0] 21 &58ka}
Ql = == (Augustin Pyrame de Candolle: 1778-1841)i=
18133 “Théorie élémentaire de la botanique (2nd ed.)"ol| “L
o] EFAAE BEF o]F, <Table 1>NIMAH, FAF32]
=¥ dAFA =S ool U ES AAAF T
(Judd et al., 2002).

Brongniart®] E5FAIA: 18433 X0 2]E8kx} B
Z1jo}l(Adolphe Brongniart: 1801-1876)= “Enumération des
genres de plantes cultivees au Museum d'histoire naturelle de
Paris”d FFAAE HE3FTE =, <Table 1>04 2}
o], 1= 4J&& FA Cryptogamae®} Phanerogamae® Y7
i, 32 oA SAgAEY AR e R, 28a <
A2 =& I A E(Angiospermae) @}t LA} & (Gymno-
spermae) = T-HE3F3 tH(Engler, 1903). &, EgUol= U
A s A A ER Rkt ¢ Lawrence (1951)
of gJahH, B ol «TAR =S A Eolekal &F%
UHHe called seed plants Phanerogamae.y’al 3FCh 18|}
“Phanerogamae”| 2= 217} “seed plant(Spermatophyta)’2}
© fojHot UA ARSEE AMLS e sithd, «dl sk
S AR EC]#FaL E 3l th(He called Phanerogamae seed
plants.)’2}3L Sk= Zlo] I A= ot}
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Table 1. Comparison of features of classification systems proposed until before 1900 since Linne’s sexual system.

Classication system
(proposed year)

Classication

Terminology and remarks

Cited references

De Jussieu system (1789)

De Candolle system (1813)

Brongniart system (1843)

Braun system (1864)

Bentham-Hooker system
(1862-1883)

Eichler system (1833)

Engler system (1887)

1. Acotyledones

I1. Monocotyledones

I11. Dicotyledones
A. Dicotyledones
B. Gymnosperms

1. Dicotyledonae

A. Thalamiflorae

B. Calyciflorae

C. Coroliflorae

D. Monochlamydeae
Monocotyledonae
Gymnospermae

II.

—

I. Cryptogamae
II. Phanerogamae
A. Monocotyledoneae
B. Dicotyledoneae
1. Angiospermae
2. Gymnospermae

1. Bryophyta

II. Cormophyta

II1. Anthophyta
A. Gymnospermae
B. Angiospermae

I. Dicotydedons
A. Polypetalae
B. Gamopetalae

C. Monochlamydeae
II. Gymnospermae
I11. Monocotyledons

I. Cryptogamae

I1. Phanerogamae
A. Gymnospermae
B.. Angiospermae

XIII. Embryophyta
1. Gymnospermae
2. Angiospermae

Gymnosperms (Coniferae except cycad)
were classified into Dicotyledones.

Gymnospermae was placed next Dicot-
yledonae and Monocotyledonae.

Dicotyledoneae was distinguished into
Angiospermae and Gymnospermae. Bro-
ngniart called seed plants Phanero-
gamae.

Anthophyta was classified into Gymno-
spermae and Angiospermae.

Phanerogamae (or seed plants) was
classified into Dicots, Gymnospermae, and
Monocots. Gymnospermae was placed
between Dicots and Monocots.

Phanerogamae was designated as Sper-
matophyta, and Phanerogamae was
divided into Gymnospers and Angio-
sperms for the first time.

Spermatophta was designated as Em-
bryophyta. Gymnosperms were sepa-
rated from Angiosperms.

Lawrence, 1951; Jones and

Luchsinger, 1987

Judd et al., 2002;

Engler, 1903; Lawrence, 1951

Engler, 1903

Lawrence, 1951; Benson, 1959;

Jones and Luchsinger, 1987;
Sivarajan, 1991;
Lawrence, 1951; Jones and

Luchsinger, 1987

Engler, 1903; Lawrence, 1951

Braun®] ¥FAA: 18641 HUo] A Esha} Bl
(Alexander Braun: 1805-1877) “Ascherson’s Flora der Provinz
Brandenburg”|, <Table 1>°14*]%, “Anthophyta”S “L}<}-2]
3} w52 FR8kal QIEk(Engler, 1903). ©] ERF19]
I~ YGEEPR)S  “Anthophyta: Gk, anthos, flower +
phyton, planty’ZA]  <Z3]= 2 (flowering plants)’ < <3}
W, 3] 2H2] & (Angiospermae) 7 F L EF - F"°] T} Braun
5 URRES 2o] 9]3= 41 (Anthophyta)= #7313t

Bentham-Hooker®] £-FA14]: 4=r2] 2 &35kx}l dlgh
(George Bentham: 1800-1884)¥} $#(Sir Joseph Dalton
Hooker: 1817-1911)i= 1862115-E 18831 Aloleof 37O
¥ “Genera plantarum™ 23S EFAACNA, <Table 1>
of Mo} o], «uzpal B AP A= GG A E A
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olofl XAt (Lawrence, 1951; Benson, 1959; Jones and
Luchsinger, 1987). Bentham®} Hooker™ WA &S 0]
= AEE BRSY

Eichler®] E-F/AA: 18831 d¢) L2 2 &8z} ofo]&
2](August Wilhelm Eichler: 1839-1887)= “Syllabus der
Vorlesungen iiber Phanerogamenkunde™) Wr3Est &-7-2)|Al o)
A, <Table 1>°l14 ¢} 720], A “Cryptogamae”$} “Phanero-
gamae” = Wl HAA= TR E(seedless plant)©] ™
SA= «“FAF2)E (seed planty©]THLawrence, 1951; Jones and
Luchsi-nger, 1987). 12]1 olo]&# = FHZEZ “Phanero-
gamae”s THA]  “UpA}24] <2 (Gymnospermae) 2t F A2 =
(Angio-spermae)’® U+ Th(Lawrence, 1951). o}°] S8 &
UAPAE-S $o] 5= 2% (phanerogam)ol] SZ3HAIZITE.
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Englerd] EFAA: 1887d 59| 2 E8x} 2
(Adolf Engler: 1844-1930)y= 12| FAAE “Syllabus der
Pflanzenfamilien™) L3E3ISITE. <Table 1>¢AA§, d=¢]
= “FAA E(seed planty S “-8ll 2] E (A4, Embry-
ophyay|gtal 3}3itH(Lawrence, 1951). 71 5 1903 ol =3t
A3, vhEa o] U EIt vk ES il
21 = (414, Embryophya)= %31 THEngler, 1903).
ol d=tiv W ES A ERTEH EYAIRT
(Sivarajan, 1991; Judd et al., 2002).

ol 2 ] o]$HE 1900 o] A7EA] e
FAAESL EAS <Table 1>} o] Qokslo] vlme 5
Atk

<Table 1> A7, 2] 7k4] EFAA7F ddEo] @
+ ZgollA Phanerogamae is Spermatophyta’ . 2 7 2] %]
of gitt. 53] &| o]%-] Alrhel], 1883 5Ue] 4=¢}
A} ool &2 (August Wilhelm Eichler)®] &5/ A Aol
‘Phanerogamae’e] &-212]Ql {02 A= S I (Bold
et al., 1980), 1] EFA AN YA E d2}4E5-S
‘Phanerogamae’© & 33T}

Aeke] A= ZFAAL e Igel M (Table 1), 1789
9] = FFAI(de Jussieu)olAFEl 1862 wIE-TH
(Bentham-Hooker)S 71 # 1883 ©}°] =2 (Eichler)°l ©]
271744, o] g8 EFAANA «dAES TANERE
3o, U ES ARSI Eolu dApgiA Eel &
S T FT 02 BR3FY(Lawrence, 1951; Jones and
Luchsinger, 1987; Judd et al., 2002). 0|72 ZZo] %] 9k=
FAAR RS o] T FAAB@AAAE
9 AAIAEE TR A BE B Rl 9
o] ZlzellA shte] elE =W, 18834 ofol &Y=
“Phanerogamae was designated as Spermatophyta, and
Phanerogamae was divided into Gymnosperms and Angio-
sperms for the first time”2ka SFITHTable 1). ©1& Sl=2
wolahy AR S A Zoleh 2elon, W5y
T2 H2E WWREd A EE ERsksivhrr |k
o] MaE ‘WA EE ol Ji= 4= (phanerogam)" A&
oJu] g}, o] et A2l 1887 <=2 (Adolf Engler)?]
ERAAZE AR 7] A7 vl A ekokTh. whebA o]
2 Aok AR AEsta gl dAsh=
9 FARA =l gt HoE sEE WS Mes viEe
e wl, SEvEtellM = Uk E o] 9A] S
FTAAEE 3o] vz FARERSAE) L ZAE QL
218 QIS AoR I

1887 ) ©]28, A== T4 E(seed plants)= “Fr
Wi A B (A M4, Embryophyay’]2lal &}33 © ™ (Lawrence,
1951), 7 & 1903 de] 13= o] ER/RIHFAE)S oA}
A8} YA ErE Ur 02, YA ES A ER
FE| A A tH(Engler, 1903; Sivarajan, 1991; Judd et al,,
2002). O] EA AoFe] RRAANA Ut Eo] £3]=

©

i

rlo

=@ E B AN ) sUA HAE =)
AR = QU = 31T

Jde =7k, vl S 77E el et
oA AR T = T §F HRal S
zpAE} o] Fo] = AEal dspilEr R e”ls)
Al | T 91 AoF FohdT) =, (1) Alalr] 9]
Fal )= “Phanerogam is spermatophyte”zli= 7I'd S
“phanerogam”®] “spermatophyte” % T =] o] ARE-%|%] oF
i, olF =R WostiA dsirEe] 2 FAEotk
2= oulE us) ghar, Bk (2) 1887 <JZeiv) Algh
S b Fo] wAA ER Y E EeEth s ERAAE]
HLE 71 Aol AR 88H4] X33t

AEAo®, A E T =0 T FRTL
2 FgEo & 79 S I AsiA <A E
(phanerogam, Phanerogamae)” % “&3}2] & (cryptogam,
Cryptogamae)™©]eh= 8015 ARE-SHA] ¢b= Zlo] vieh]
gk Zlo]th(Bold et al., 1980). o] ol F3hE]= AE3h
9 AZERSAEASE) T FiE A=A
“cryptogam”®]2hi= &0 78] AREEA] ¢kal Qloh o2
A, 19920l E7ke YRPEESH YAl “Biology of Plants’
o= “cryptogam: ¥=>(F71F, 72]) £°](archaic term)”=}
1 AEo] Qlth(Raven et al., 1992).

ATRe] AER Rl A =1750d-& AFste] 7<)
AEFAAZE e o]$ oF 1501 &<t “Phanerogam is
spermatophyte(d &}2] 20| FAFAEolth. etal )12 ¥ of
gkt w1900 el o]228 d=#(Adolf Engler)ell
ofal] FAAEENTAEe]l A= A EE T
HomH, YAt Eo] #o] 3= A= AR o
rolehs Aol ekl H Itk

T8y Syt A 19573 AEAE)Ee] HAE
7F A EHE o] %, 57 o] A @5 U EE
o] I AEEAAE)E A5k e 2579 ¥
FolA HojupA] Zstar gl o2 Qleke], Zh stal
oAl o]FolR= A &S WHA, 53] «Lrof] st
o] T Jidro]l AYEA obx Avkek Teko] A&
I Sl Aol kA o]e] Aol AlEdh ol&
AelA, A=@ et ol 2 aElar 87] 9
= OiA g mEo] AAsHA Hadks AFSHA ¢
Stk 2ele w8 Fo] shurt Fol A = A
=oll A&3ste] AREH AL Q= golEe] AnlYd Aot
olell #EF AL A Ayf= HEE FHlete] Uund

5lo]c}.

rfo

<
a4

Ir 4o

)

J

Al Ab

o] =1

Wop ¢l

20149 % At shEelgtu] o] A e
AFUTE B =20 ArbbgelA 2dS o

o] WA AN LS EFE

of . o
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