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Fa0] 3 v R, ol Polygonums, Polygonellad:, v}t)E 3}, A} AR &v] 7

vt} &3} (Polygonaceae) ol 4 2/ Helo] oA FAA Hojgkwd B Fra 3
219] Polygonum<:(Polygonum L. s. lat.)°i| hEt S BERAAE Ry B3 7))
(Meisner, 1856; Bentham and Hooker, 1883), 3}¥-8 2 & z(Hedberg, 1946), =71,
oW, w 8¢ Z3g #4384 3 (Haraldson, 1978), 542 49} iPl*é‘EH & 2
g} 1"—°!l &k c}erdt 3% (Ronse Decraene and Akeroyd, 1988) % L1nnaeus(l753)
o]F ofy] §zpSo) ol#jA BEHs AxEgior), FHEAE o) .,._,Tv_v-oﬂ ek zpod =

ERAAe 9" 2 AE 23 2ElEar deng Bl geokdt ¥AES ZAbsly
olegt ¥ Ao uE BFAAL HE/ 275 ri(Brandbyge, 1993).
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(Polygonaceae-Polygoneae) ol 43l E/FTFo2 HAAHLRE oF 30 HFo] FE &
b ool A Algkct. o] & Tephis (Adans.) Meisn. A& o} = 27} FEH TAFA| o,
AR oz}t EvjiE g gubtolx H3bsl A2 FEIc) diiEE TE2Aq Jddy
ZEo R 340 g A, =edo] dx wofe] 24 Erg](ohrea)$ HAslel 14 3A
o] =3 gicth ALl 7|E <l el 35| T3 (achene)o|m EEA H=zweke £
32 7}A]71% gkc}(Haraldson, 1978; Wolf and McNeill, 1986; Brandbyge, 1993; &
2ol g =48k 7)21= Hong and Oh, 1999 %31).

Polygonum<-3} &3 2572 Polygonella Michx. & ddA F& this] i od
ofe] Zefe] 7k} & Aoz oF 9Fo] v F HF5Hd F2 B X3, Horton
(1963)°  olsf <ofAF} A T HeigH S Azt 2789] o} (subg.
Polygonella®} subg. Thysanella) 2.2 V1= BEAAZ dubzio & vlol 5o x)3 9)r}).
Fol olme veFdt AL TAE Polygonella%3t Polygonum%-2] A4 o] A A 5
3. ¢lt}(Ronse Decraene and Akeroyd, 1988; Hong et al, 1998).

Polygonum:3+ Polygonella%: 2] 73tol] & 2% FJefstd A7  &fjfahd dA7&
UH- GxpEel olsiA 3=z skch(Marek, 1954, 1958; Kanai ef al, 1983; Wolf
and McNeill, 1986; Yang et al., 1991). 2t} o]5 9 a3 dB oo 23l 2
T2l AR FFTo e e EALS s 7). Aol F3E s

Polygonum=3} +90 FF7-2 Polygonella®-<l g 278A el HI7MAE o7
g zl5ol os|x =Ae] ¥l v Ar}(Ronse Decraene and Akeroyd, 1988; Hong et
al., 1998; Ronse Decraene, Hong and Smets, in prep.). Weltx B i3 Polygonum
%3} Polygonella® A E 2] 3ol gt v|A+2& FAZA A0 AL o]&3le] A8l
2pA B Z1AE, o] F Fdte] dofRle A7 EFEH oz ourt de=AE ey,
Ty M AHIZRAE FA}A A= FH A

M W Ud

B el A&5 A8 Polygonum?: 37 (Polygonum?, Tephis, Duravia’d)
Polygonella?y ¥-77% Wists F 12F0 gl 9 371 3E3I NY, S, UPS
(Holmgren et al, 1990) 2 2 5-€] tjo Bhe AlZ- g # o 7 HEl A4 r}(Appendix).

B oA 35 BEFLES 99 Polygonums-e- Haraldson(1978)2] B-F A E,
Polygonella%;2- Horton(1963)2] E-FAAE watch. w3te] njaF-Ze g gole F
2 Wolf and McNeill(1986)2 u}itct.

Fhe) w2 fAE A AxF AERECRYE AH AREE FHilo GFF
2EH (aluminum stub)ol] £&¥2 F, o] 52 7|(ion sputter, JEOL JFC-1100E)=
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Fole Z3tsle] Fa A&V 7 (SEM, JEOL JSM-5200)%& o]&3}o] 15 KV =& 20
KVel A 23} odr}.
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g9 Polygonum<; 2 Polygonellas: 32 Ytz 3 7|A

Polygonum<

A. Polygonum?* (Figs. 1-8)

23 gl BE 358 (trigonous) o] EE A @2 (lenticular) o2 (P. molliaeforme
Boiss.; Fig. 6) Z7]= & 1.9-3.2mmelw, ZEA (3.7-) 4.0-5.0mmelc} (P. rai
Bab.; Fig. 7). 9|8e Foty/} A 25 o} B8E5A Foled 71 eb1d ooy
08 252 Azl e RAE Ao}, ofHo| BE&HA Fole E 7] el FHeoln
3o} Atz o E -9 H]?f}‘ﬂ Frg A A e GNEFE JHRCH(P. molliaeforme).
FETHE A7 10-22me] RS 54 =7 (papillose)E 7HAAVHP. aviculare L.,
P. equisetiforme Sibth. & Sm P. plebeium R. Br., P. raiz), J&k8 T4 & jeplc}

(P. molligeforme). 554 E7)9 WtHr = A5l EF7vic oha xeold vfehfiad
t}. P. aviculare®t 7o}l A Ao A FdEozxE 54 B71E Hde 2E ddeH
(Fig. 2), P. equisetiforme®] 7%= ZHT-H7} ¥ 54 719 fAksht

1

A} 27|17} P. aviculare BRrh= 2 w2 Eth(Fig. 4). P. plebeium+ v}
E7)7} Ao g wedslm, P raiiv 532 Abubioll A 2 gy 24
718 zZtett

o H- o

B. Tephis (Adans.) Meisn. A (Figs. 9-12)

3= 353 g d=3¥H(lenticular) o2 =7)E 3.0-3.5mmeojrl. 23 F4H7}
A2e ot BB £oled 7 eld¥ Hejo]Avk(Fig. 9), #5971 ¢l 43‘45}“%
Aol Ao 7l7e Hefolch(Fig. 11). F7HA el v5F JEor ZA4H Az 7hso
A}, xAFHE Aubdo 2 Hgrbgk FHE 74A 3 QI P. afromontanum Greenway,
P. undulatum (L.) Berg.; Figs. 10, 12].

C. Duravia S. Wats.d (Figs. 13-16)

F3tE= 3% 8o =7)E 17-25mmeolt}h 28 F4N7L AEE wel EF8HA &Ko}
i‘:" 7 1y %‘Eﬂf’l“ﬁ JEo g ZFE Azt shEojAch BHY-HE b o R HEE
FHE ARE A, £ 29We) #]Y B A2 dAEe] P (reticulate) ] 7
74]% o] 2= (P kellogii Greene; Fig. 16) 5 o7} = F 39 ﬂ-%}-&]‘}it}.

125



4 Kor. J. Plant Tax. Vol. 29, No. 2

Figs. 1-12. SEM micrographs of achenes of Polygonum. P. sect. Polygonum (1-8),
P. sect. Tephis (9-12). 1-2: P. aviculare (Brueckner 771, UPS). 3-4: P. equisetiforme
(Grizi 313, UPS). 5: P. plebeium (Hedberg 4715, UPS). 6: P. molliaeforme (Kotschy
778, UPS). 7-8: P. raii (Linton s.n., UPS). 9-10: P. afromontanum (Hedberg 5532,
UPS). 11-12: P. undulatum (Schlechteriana s.n., S). 1, 3, 7, 9 and 11 to same
scale; 4 and 8 to same scale; scale bars on 1, 5-6, 9=500um; 2=100um; 4=>50um; 10
=10um,

P. californicum Meisn.o| +3} AAdP-o X 54 E7)2 ko] vhebydh(Fig. 14).
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Figs. 13-21. SEM micrographs of achenes of Polygonum (13-16) and Polygonella
(17-21). P. sect. Duravia (13-16), Polygonella subg. Thysanella (20-21), Polygonella
subg. Polygonelle (17-19). 13-14: P. californicum (Hellen 11763, NY) 15-16: P.
kellogii (Porter 7054, UPS). 17-18: Polygonella americana (Fisher s.n.,, UPS). 19:
Polygonella articulata (Mony s.n., UPS). 20-21: Polygonella fimbriata (Blanton 6825,
S). 13, 17 and 20 to same scale; scale bars on 14-15, 21=100um; 16=50um; 17, 19=
500um; 18=10um.

Polygonella$;

A. Polygonella©}4: (Figs. 17-19)

THe 3 PR A7) 2.7-32mmelch. o ¥E FohRs} AEE ae B84 $o}
2E 7 YUY Yool JEo 2 A4E HA shEoiAch. ZHFHE Ay oz =k
3 FxE 712 Polygonella americana (Fisch. & Mey.) Small, P. articulata (L.)
Meisn.].

B. Thysanella (A. Gray) Hortono}l< (Figs. 20-21)
T 35 Yo ® 77|+ 1.6-1.9mmeolt}. 98 Foirl A2E alg} BE3)A £o}
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Table 1. Achene characters of the genera Polygonum s. str. and Polygonella-
T (trigonous), L (lenticular), S (smooth), P (papillose), R (reticulate).

Taxon Achene shape Surface Size(mm) Distribution
Genus Polygonum
Sect. Polygoum mostly T mostly P 1.9-3.2 N. Hemisphere
(rarely L) (except P. raii: 3.7-5.0)
Sect. Tephis T/L S 3.0-3.5 Africa
Sect. Duravia T S/R 1.7-2.5 N. W. America

(partially P)
Genus Polygonella

Subg. Thysanella T partially P 1.6-1.9 E. N. America

Subg. Polygonella T S 2.7-3.2 E. N. America

22 71 B4y Yeholm FRo 2 A4F FA AhEoldich ARTHE S} ARl
e B717F 2YstA EE[P. fimbriata (ElL) Horton; Fig. 21].

(ZAEFZ Yo B A 4E)

R R e 1 OSSOSO ORI 9

1. 3= 3‘—@%];} .......................................................................................... 3

2. FH e A7])E 3.0-35mm Ot crreeererenei Polygonum undulatum

2. _'r:m]rg] ‘_:;_7]‘— 2.0-2.4mm o]t}. .................................... Polygonum molliaeforme

3. 39 zA7]E 1.6-3.5mm O T} eeenentren 4

3. 339] F7) (3.7-) 4.0-5.0mm OJEF  reeeeeererriiiniini, Polygonum raii

4. FHFHE §FA 717 QA AFe ) e 5

4. E.‘ﬂ‘?‘b]{: :'g‘:fl’ﬂ' EOJ: ]1;]_ ................................. Polygonum afromontanum

Polygonella americana

Polygonella articulata

5. E_‘?‘;vﬁ"‘-%]oﬂ ‘TOF‘YT:‘AOL %7]7]_ glr,} ............................................................ 6

5. 5}’:.‘:5‘7‘-‘4% DO}AJ-O]D]. ................................................... Polygonum kellogz'z'

6. FHF-H 2| 74 E717F 3t Aot vtelbdc} Polygonella fimbriata

Polygonum californicum

6. FHFH ] 54 717 53 AHA e viepdc} - Polygonum aviculare

Polygonum equisetiforme
Polygonum plebeium
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o

#elel Polygonum<3}t Polygonella%s 12%9| of§t +3¢] vl e a(532
Y, g3te] =7], FAFH, FEFH LS B FAEY AARE A3 7
Aslgom, FHFHE 7|Fo = 3717 F3¥og FHE A

T3] ¥y YEE 3FHo|AY EA dRYyow vehgon, FHTHE 3714
¥ (AR FH, F74 EVE 7HAE A, A4S olFE A)oE e B 5 24
th. £HFH+= Polygonum? PolygonumAo A= tjF-% #5484 E7|RJolsler}, P
molliaeformer Hergt wokolqir}. TephisHoll A= Hulglh wokolglow, Duravia™d ol
e Hegh Bk, FEAQA FFY E719 B el vtelwtot. Polygonella® 2] 2014
(subg. Thysanella, subg. Polygonella) | *|= etdt woka} REHqQl 54 Z7|mc}
o] i =qic}.

Wolf and McNeill(1986)2 sHutiit Polygonumss &2 $385 FAHHA &9 A &
o]g-3lod 7)a)5ted=d], EHFH §3S 47}7 (smooth, roughened, papillose, striate-
papillose) 2 v}74%ch. 22, Z1E5eo] A} A|&F ‘smooth type’e|r} ‘roughened type’2]
3% T4 B2 sl Aol oba B A9 A9 (Fig. Mg} 7ol §-54 £719
uteb Ao 48] zpo]E el o2 ¥}, Wolf and McNeill(1986)0] A A1 <A
T WFAdel ge 73 2717 vebte ‘papillose type'#t A A¥ o] FFA E7) Rk
o] vlelr}= ‘striate-papillose type’' & ¥ Aol E 1 2713 F¥E #FE F
Asich(Figs. 2, 4). Polygonum raii®) 7% 32 2717} Polygonum? 2] t} & &3
Hldte] A el e, {54 E717F £ ddielA 2 fAEYE, ol 6
b Fwoll A3t Poraiie] A9l Yz Aol AR FAE, ol of
= F oo AAG AeE A A7) e Eojol & o2 YzbEict

Polygonum undulatum(Tephisd)3} P. molliaeforme(Polygonum™) | +3+= #@l=3
28 fAhgE Boks Veplid A F EREzke] A fddAls £ ool 2Abe] Mo}
of & Aoz AZEIct P molliaeforme= 71 [ o2 s|2 Ao} (A7 2] |3k #) %
ol z7hvAkke] HFTE 2000m o]Atel]l AFHoR Aty FHT o 2 (Rechinger
and Schiman-Czika, 1968), 53} Awti-o A% F& drle o] xg2] wighoe] wle]
B Axg 715 E40 H8dte] TR mge] Hi= Zo o] 235 F3F} &
Autt. P molligeformet= AEA 2] JoFr|e] FraA zA AdAste A, FHHR
Zetal #F 5o EAL 714 Boissier(1879)e] & E§l® A F sect.
Pseudomollia®. 5= FHFH vl k. P molliaeformeol 4 vlelhts= Al =28 e] 43
Aebio] QG Roks 7lAl= AL Polygonum3 o) thE Ao 2 £ gl o 3y
st7 Exo2 FRo| =th(Fig. 6). olaid 5 4& Oh(1998)e] shstxdal Q7 Az}l

129



8 Kor. J, Plant Tax. Vol. 29, No. 2

r-{n:

X% P molliaeforme2| 3} t}& T3 A FH(TIE B9 o|¥3,
R Lﬂi“—i"}‘?, Fdakat HE@agol ’{} ¥ #HF-H, 20molskl &¥e] FHE 27, At
Z+& o] 34 31 3e))so] Boissier(1879)2] At& MAES & dsrt AUk #3
o] oR-gefo] glejA W=Yo R Aol viell= Polygonum undulatum-E ‘do} = )7}
Aol MABlE EHTOR MAR 7FA EAF oleigt FIel el HeRAQl 2
o]7} «dte] A& Ao MzErh F, ofzeyl wAA e ZHE J)Fo g3t Wiy
o o FAtell f-elahA 24 EE HefH 8-S Bl Ao FAR)

Duravia® ol 43}= Polygonum kellogii Greenel| 4 ‘ielv}ys ubile]l e
Hitchcock and Cronquist(1964)2] H-Aefger = Hqe] {FAEAEA N4 Duraviad

2 Z(P. confertiflorum Nutt. ex Piper, P. polygaloides Meisn.) ol A& Vel 7
o % Bu¥ vl gl

w3 gHF-H HAZ wws) B o] P kellogits Duravia®W 8] v}& $F R+
P. confertifiorum, P. polygaloides®} -49] {202 Hlr}. o2&t P. kellogii®} 1
TAFEEe] A FHE Foe gHFRA 2 A9 OE EFFRIEC e gy
FEEch FAZA ol frelshAd e a3 FAFHE AAZI ®§, Duravia’d 9
Polygonum californicum= Polygonella%: 2 olygonella fimbriatas\ A 53} ArdH-ofat
H54 718 7HAa 9el(Figs. 14, 21) F &7 Aol FA%A7 e Aoz o
71}

kel FHF-Holl lolA {7 E7IRekolt WAl el Wehg ®ofo] RFY
Bop Hejstder Wd¥l f¥og BAAH, ol diFiel  Polygonumst
Polygonella%; 2] A& Eo] Ao £oX etz $4& 7B R, ofvix sfu]ef 23 F
A4 (myrmecochory) 7|2tolu} FEo g FAH(zoochory)el &€& F7] & A
-5 AR2 oAl

AgH e g, 2AR BRITEL WY 353 F4E rHzen =84 A=y a3
= A= FHFH vt =24 kA e FEEd

Aubz o 2 Hergk RAFHE 7HAE Ae® dF ERTolAe 73 Adfe] F3EA
ol §FAF Ey)|meko]l gle A -Polygonum molliaeforme (Polygonum?); P.
afromontanum, P. undulatum (Tephis@), P. californicum; (Duravia®);
Polygonella americana, Polygonella articulata (Polygonellas  Polygonella©}s:),
Polygonella fimbriata (Polygonella®; Thysanellac}<)

F3 AA A 54 717 de AWTFHE WA= A -P. aviculare, P.
equisetiforme, P. plebeium, P. rait (Polygonum?)

ko] e vieisle #HAJY BV ME AZE A ¥eHE A A -P
kellogii (Duravia’d)
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2 AT 199795 e E At 97 AT AFF A AT (3}A)
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HedE sga] F41 NY, S, UPS9 72 8234 9 dAtA 15 =g}, =g
=8 AR F 8 2AE FA HES wpd (M) o) Az, WAz
Aol =24 F4A 2A4H mHd @), A 2PEE(Aed) 22l 2 A7 A
iR T=§e & A3vdn YEET} AEEFHATAY 9 EA oS A
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Appendix: A list of specimens examined for this study

Genus Polygonum s. str.

Sect. Polygonum

Polygonum aviculare L.. South Africa, Kimberley region, Kalkdrift, . 1947,
Brueckner 771 (UPS). Polygonum equisetiforme Sibth. & Sm.: Israel, Jerusalem, Mt.
Scopus, 22. X. 1968, Grizi 313 (UPS). Polygonum molliaeforme Boiss.: S. Iran (“Per-
sia”), Kuh-Daena, 1. VIl. 1842, Kotschy 778 (UPS). Polygonum plebeium R. Br.: Tanza-
nia, Dodoma distr., ¢. 60km E of Dodoma Ikowa dam, 1. VII. 1970, Hedberg 4715 (UPS).
Polygonum raii Bab.: Without country name, Hants near Mudeford, 15. X. 1889,
Linton s.n. (UPS).

Sect. Tephis (Adans.) Meisn.

Polygonum afromontanum Greenway: Ethiopia, Bale prov., Bale Mts. National Park,
between Little Batu Camp and Garba Gorach Camp, 29. X. 1973, Hedberg 5532 (UPS).
Polygonum undulatum (L.) Berg.. South Africa, French Hock, 11. M. 1897,
Schlechteriana. s.n. (S).

Sect. Duravia S. Wats.

Polygonum californicum Meisn.: U.S.A,, California, Butte Co., N of Oroville, 4. IX.
1914, Hellen 11763 (NY). Polygonum kellogii Greene: U.S.A., Wyoming, Johnson Co.,
Big Horn Range, west of Buffalo, Circle park, 29. VI. 1956, Porter 7054 (UPS).

Genus Polygonella Michx.

Subgen. Thysanella (A. Gray) Horton

Polygonella fimbriata (Ell.) Horton: U.S.A, Florida, 10 miles SE Tampa 13. X. 1930,
Blanton 6825 (S).

Subgen. Polygonella

Polygonella americana (Fisch. & Mey.) Small: U.S.A, Texas, Cat Springs, 17. VL.
1930, Fisher s.n. (UPS). Polygonella articulata (L.) Meisn.: U.S.A., Rhodi Island, 1871,
Mony S. T. L? s.n. (UPS).
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A taxonomic study of achene microstructure
in the genera Polygonum L. s. str. and
Polygonella Michx. (Polygoneae-Polygonaceae)

Oh, 11-Chan and Suk-Pyo Hong*
(Department of Biology, Kyung Hee University, Seoul 130-701, Korea)

Achene micromorphological features of 12 species representing Polygonum L. s. str.
and Polygonella Michx. have been studied by scanning electron microscopy (SEM).
Achenes are mostly trigonous but rarely lenticular, and three types (e.g., smooth, pap-
illose, reticulate) of surface patterns were recognized. Surface pattern is papillose (in
most studied taxa) or smooth (P. molliaeforme) in Polygonum sect. Polygonum; smooth in
P. sect. Tephis, smooth/partially papillose, or reticulate in P. sect. Duravia; smooth and
partially papillose type in both subgenera (subg. Thysanella, subg. Polygonella) of the
genus Polygonells. The taxonomic significance of achene micromorphological features
in identification and relationship between the studied taxa is discussed, the key is
given. In addition, the ecological adaptation of achene morphology is also briefly dis-
cussed.
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