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A Systematic Study on Selected Amentiferous Plant Taxa
—By Qualitative Analysis of Proteins—
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(Department of Biology, Chunghuk National University, Chongju, and
Forest Research Institute, Seoul)

ABSTRACT

A review of taxonomic treatments of the amentiferous plant taxa reveals diverse classi-
Gcation. It appears to be necessary to investigate new characteristics and attempt to
determine the significance of ithese characteristics in terms of amentiferous systematics.

Serological techniques have been employed in a systematic investigation of selected
taxa of the Amentiferae; Betulaceae, Fagaceae, Juglandaceae, Myricaceae, and Salica-
ceae. Data by qualitative analysis of pollen proteins, double immunodiffusion and con-
ventional immunoelectrophoresis, have proved to be valuable in delimitation of taxa tested.
When the antisera against Alnus hirsuta, Betula platyphylle var. japonica, Quercus
aliena, Q. dentala, Q. glauca were tested; Alnus and Betule have the greatest protein
similarity to one another; and next to the rest of betulaceous genera. Relatively strong
prolein similarity obtained with most representatives of Quercus and Fagus when reacted
with antisera against Alnus and Betula is very much in contrast to the weak protein
similarity obtained for the genera of Juglandaceae, Myricaceae, particularly of Salicaceae
tested with the same antisera. When Quercus antisera were used for various genera,

the weakest protein similarity was obtained with Populus.
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7AA g f(ERIL] SR Table 1o veldl whef o] 37142 EHF S & F
Atk . :

A HBEN-e Cronguist (1983), Dahlgren(1983), Hutchinson(1959), Takhtajan(1980)
o] BRel RWes|glor], 758 (Myricaceae), shel 115} (Juglandaceae), A=}TE
(Betulaceae), 1] mubr}-Fff (Fagaceae) 5o| 2&F1}F-Eiff (Hamamelidae) ji ko2 28 K
#eE =2, 2T (Anacardiaceae) = 7w BEfE (Rosidae) 2] 23 H Rutales) =% T35
(Sapindales) afell A o = 2z, B 2R (Salicaceae) = 1] 21t o} A w] 244 (Dilliniidae)
o] Mz H (Salicales) o] Fgteha Aol o

4 IS Thorne(1983)9) #%e1 4 vebd R Ad, v Ef— 2R 5]
ESUTHE 2EUFERY 2444, AR UFR— TR AHERY 238 =24
dAA A gon], fEFRE v shb-FolA v Al A ¥ EH (Violales)o FgietE 7
o] &},

AR FREFE Bessey(1915)9] BRIANAY, &7V TFH—2IFR—ARtTFH—7
FER— 2R BF 2 AW EEEY 2 %E 2444 fEEn EdsRe 45
g3i# (Caryophyllidae) &] Zatel A el & A ots Aol ot

frolStA#e 475 ¥, 34 T SETEEPEE T2 ol Foz .o (Berridge, 1914;
Hoar, 1916; Fisher, 1923; Abbe, 1935; Mauning, 1938, 1940), #%IE2gy ¥y (Heimsch
and Wetmore 1939; Hall, 1952) <} fBREERY B4e (Woodworth, 1929 a, b)1} 7E¥ B2 BFg
(Erdtman, 1953; Nair, 1961; Clausen, 1960; Cherevko, 1969) = B = ¢}, HF Sel4 =
LR e BEFER WeEREs Ve w 9 (Brunner and Fairbrothers, 1979; Petersen
and Fa irbrothers, 1979; Lee and Cho, 1981; Lee, 1983, 1984 a,b).

Bl A8 d-7as AZ-ERle]l e e (F, 1981, HEESEEN(ZE, 1982),
ANEREFIEREY (FRe 25, 1982) %Rt WSKE 2 SRR Proc(ZE, 1982) 7 #dkd wf

Table 1. Comparative systematic treatments of the Myricaceae, Juglandaceae, Anacardiaceae,
Betulaceae, Fagaceae, and Salicaceae

Bessey . Caryophyl-
(1915): . Sapindales e lales
Myricaceae  Anacar- Juglandaceae Betulaceae Fagaceae Salicaceae
diaceae
Hutchingon
(1959) :
Cronquist
(1931): Myricales Sapindales Juglandales Fagales _ Salicales
Dablgren Myricaceae  Amnacar- Juglandaceae Betulaceae Fagaceae Salicaceae
(1983): diaceae
Thorne Myricales Rutales Fagales Violales
(1983): Myricaceae  Amacar- Juglandaceae Betulaceae Fagaceae Salicaceae
diaceae
Takhtajan ~ Myricales  Rutales Juglandales Fagales Salicales
(1980) : Myricaceae  Anacar- Juglandaceae Betulaceae Fagaceae Salicaceae

diaceae
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etz ol st BEe] RETOMEHEREY REST MR 1 ot=, 238 ¥ w2 M
5o VFERRbE

A BEe o8 foldNBe dEse FFY BT Y. BEHERES ¥ 239
259 FEEBIGRE AREstm Jv v A e REMBRL HEoE o[Fi &'
B EiR BHE mEtete o ERe wRsch

wE H FE

frol A B ERELES MM 95t HRie]l M5 o8 12BCl Fote 38 SR
% wWlstz(Table 2), =59 StE-& 393 e sd2aAleld A& (HERRS, LELD,
BIb(RIbRERREL), 2{tE&IitcerEE), 1L EIKEEE) FHil A A4ss &
1847132 Bilg3lel (Lee and Cho, 1981) 4°Cel Friiistdvh. 22 S¥EHF (53 Table 20
$2 ol o] gliE)d WEES hiksly] $3he Bl New Jersey ML ARBH L4pBRtolA
s st

SEGHL L FEile HFEYE Axdd BENLE A44 5, ik 9453 4
£ Lee(1981) 9} Lee and Cho(1981)¢l wxiet.

A8 Alnus hirsuta, Betula platyphylla var. japonica, Quercus aliena, Q. dentata,
Q. glaucas) ¥ Ag3le dgler, BFTe 84 LA ZHFREESE (dou-
ble immunodiffusion: DID)3 BEEEERY LBHRIKEYEE (conventional immunoelectrophoresis:
CIE)& Ab&-skodvl,

DID. %% (immunoprecipitin system: IPS) & #4517 5% DID 7<-£ o= HF
= o] s JiiEs(Garvey et al, 1977; Quchterlony Nilsson, and 1978) -2 i slg F. Ouch-
terlony Plate® w57] ¢ 3te] A-23%F agarose gel-& barbital-glycine/tris #@#5#, pH 8.8
(Axelsen et al, 1975)¢l 2a) A A A =tE¢ ek, 285 agarose(l.5%, w/v)= 38X
9gcm)el] 17mlEs Ez FA 3 g 4°C0ﬂ 24h wbx st vk, Agarose gele] puncherE Al
Blod welle =tEm, wellel well Abole] = €& Y& trough® HE-9iv}. Micropipettes.
2 "9 AL troughd| gz &ZF “Zrtﬂ_ wello]l = v zsle+= TEEL L AL 3, 42
oA 5Y 7 #A2Askz close-up lensst HiZEE camera® o shg o).

CIE. DID&#fo| A28 2 7 §] 9 agarose gele] LKB templet® wells} troughs &T‘jf-
o1t} (Lee and Cho, 1981). Welle] v m3lsis SgEA2 A%y EBRAEEV/em)g o
2, troughe] HEEAH L Az D24 57 BEREAE AAsTHA S

] R

DID} CIES] Az vehd E#WERE 4ddd A2 (Figs. 1~8)3 Table 3, 42
24 597k,

Figs. 1~89] A7le] hehd REWMARE T £70 BiED AEs Tabled] 23
VRS SAS AAFA Sk ALE QA 597 AL ZFE 100%) 004 A Gt
BREER BN wudE A BT TT MEE Table 3, 4o Aoy,

%F
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Table 2. Amentiferous taxa tested in this study

Korean J. Bot.

Vol. 28 No. 3

Abbr.

Individual No

Taxa X Family name
Alnus hirsuta Eo =5 AHR 1 Betulaceae
A. hirsuta var. microphylla AHM 2 Betulaceae
A. hirsuta var. sibrica 7V AHS 3 Betulaceae
A, glutinosa AGL 4 Betulaceae
A. japonica S AJP 5 Betulaceae
A. serrata ASR 6 Betulaceae
Betula lenta BLT 37 Betulaceae
B. manchurica wrAZ}g- BMA 7 Betulaceae
B. pendula BPD 8 Betulaceae
B. platyphylla var. japonica = }-F BPL 9 Betulaceae
Carpinus cordala 743 ¥ CPC 10 Betulaceae
C. laziflora Aol 3 CPL 11 Betulaceae
Corylus americana ©)=7) iy CAM 13 Betulaceae
Ostrya carpinifolia OST 36 Betulaceae
Juglans mandshurica 71 5 IMN 14 Juglandaceae
J. nigra ING 15 Juglandaceae
J. sieboldiana IJSB 16 Juglandaceae
Pterocarya stenoptera S Z3 5 PST 17 Juglandaceae
Myrica asplendifolia MAS 18 Myricaceae
Populus tomentiglandulosa &2 15 PTM 19 Salicaceae
Populus sp. (water popular) PWP 33 Salicaceae
Fagus grandifolia w3 =y}5- FGR 20 Fagaceae
Quercus acuta FH7HA1F QAC 21 Fagaceae
. acutissima AR QCT 22 Fagaceae
. aculissima X variabilis # =233 QAV 23 Fagaceae
. aliena T QAL 24 Fagaceae
. aliena var, pellucida 7 2335 QAP 25 Fagaceae
aliena var. rubripes FZFA T QAR 26 Fagaceae
dentata = 25 QDN 27 TFagaceae
donarium <= - oDo 28 Fagaceae
. glauca ZILA LT OGL 29 Fagaceae
mongolica 47233 OMN 30 Fagaceae
mongolicax serrata T3 1 QMs 31 Fagaceae
rubra HL&AGT QRB 32 Fagaceae
. serrata T OSR 33 Fagaceae
. serrataXaliena #EFE}E Qs A 34 Fagaceae
. varigbilis TR T QVR 35 Figaceae

POLRELOLORLLORLORKR
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Figs. 5-8. Pholographic representation of immunoprecipitin systems (bands) from double immune-
diffusion for the amentiferous taxa (continued).
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Figs. 1-1. Photographic representation of immunoprecipitin systems (bands) obtained from double
immunodiffusion for the selected amentiferous taxa. The wells contain antigenic mate-
rials, and the troughs contain antisera (as).

See Table 2 for numbers and abbrevia-
tions.
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Table 3. Number of immunoprecipitin systems (bands) of the selected amentiferous taxa obtained
from double immunodiffusion. Thirteen taxa are compared using antisera against five
taxa. T : total number of hands, I : identity bands, P : partial identy bands

\ - Antisera

Bands

A, hirsuta
: B, platyphyila
var. japonica

Antigenic materiale‘;x"\\

— | Q. aliena
| Q. dentata
— | Q. glanca

-
o
o
-
-]
H
o
-
av)

[y ]

Alnus hirsuta

Lo L

L.

A. hirsuta var, microphylla
A. japonica

Betula manchurica

B. platyphylla var. japonica

Carpinus laxiflora

[+ B 7% N A N % B ¥ ]
[SET CC T T R G T o T o]
[ S S S

Juglans mandshurica
Pterocarya sienoptera
Myrica asplendifolia

!
I
|

|
|
l

[T N N

Populus tomentiglandulose
Quercus acutissima

Q. dliena

Q. deniata

LY g o Ly WL Lo R o s Ol
[SCT I R R SE G S Y
[ o VR R =R R i o S S o T e |
N N T~ TN S U S N SO TS 2 T A ' e l
FICR T R U TO R R 7 B R A L =) B
= o= S o e e oo O o O
;m M D 3 b W W oo Lo a1 U
N &2 =T IR SR LR o~ B TR G T CCIR o S oV T S R o]
— ~ 3 o G = [ % T TV & T 6 R o 0
G o S A B DDl o WD W W
[T i = T = T - I =T N S U S i B e B ol

> T U1 Do
[ -
O D = =
Lo TN & 4 B &) B I V1

[

Q. glauce

Troughe] A= wddA ] Fiel welle] AY2 LT FHEPES “ESZ ik
= o] FR-Fild }ilﬁ-—-&- Phis (band) o] B Ao WBFRS Eikoarel 7bs3lch Ouch-
terlony= bande] & & vire], (1) —FFRE(dentity =3 Type 1), (2) fEEKE (non-
identity £+ Type 1), (3) WH—HNE (partial identity =& Type W), (4 HEMS
— T FE (double partial identity =& Type §W)o 2 E4gsle] FikIg =, & HEelA
= @ We BhstA X9

Table 30 & 47}A] EFTolA 4& WegEA

2o VT Alnus hirsute S E A2 ALS

[+]

o2 DIDZEAY AstE A g,

W 2] L A 7 (Figs. 1~8; Table 3), refercnce reac-
tionsh SFGEIR Abwss) tE FHo| EoE: 4~s A4AE 3gEd, oFHF A
japonicadhe 40 AA F 1Y $EQAULG] dFeel. ALNFE Berdash B2 TE
Carpinus(o] 42 A7 7F Betulaceac) 8} Falbe 3~4 AAAE Y5 3749 4X¢s
& yEuch AN IR Juglens, 2T EAURE Prerocarya(o] 4 72| v 75 Juglan-
“daceae), AT VFEE Myrica(e7 155 Myricaceac), FVFEE  Quercus(v] =55
Fagaccae), AA V5 Populus(s] =1b 35} Salicaceae) o F3& 3 AR 42 mg=d, 7t
AUVEE, FTTHAVEE, £ANFE, TR 3 24 4A¢SE ekl
AANFRE 19 AAuEE Ve

g3
o

O,D OE
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Table 4. Number of immunoprecipitin systems (arcs) of the selected amentiferous taxa obtained
from conventional immunoelectrophoresis. Thirteen taxa are compared using antisera
against five taxa. T ! total number of ares, $:shared arcs with those of referemnce
reaction, D ! different arcs from those of reference reaction in electrophoretic mobility

Antisera :_,2 3
Arcs 'E %‘S; :.g ,_§ "En
< o § S S )

Antigenic materials \ T § D E\ S D T 8§ D T § D T S8 D
Alnus hirsuta 7 7 0 7 b 2 6 4 2 7 b 2 5 4 1
A. Rirsuta var. microphylla 6 5 1 7 5 2 6 4 2 7 b 2 5 4 1
A. jeponica 5 4 1 7 5 2 6 4 2 7 5 2 4 4 0
Betula manchurica 5 3 2 11 10 1 6 4 2 7 5 2 5 4 1
B. platyphylla var. japonica 5 3 2 12 12 0 6 4 2 7 5 2 5 4 1
Carpinus laziflora 5 3 2 6 4 2 5 4 1 7 5 2 5 4 1
Juglans mandshurica 4 2 2 4 3 1 5 3 2 5 4 1 4 3 1
Pierocarya stemoptera 4 2 2 4 3 1 5 3 2 5 4 1 4 3 1
Myrica asplendifolia 4 2 2 4 3 1 5 3 2 5 4 1 4 3 1
Populus tomentiglandulosa 4 1 3 4 2 2 3 2 1 1 3 1 3 2 1
Quercus acutissima 4 3 1 5 4 1 10 8 2 10 8 2 6 5 1
Q. dliena 4 3 1 5 4 1 12 12 0 12 10 2 6 5 1
Q. dentata 4 3 1 5 4 1 11 10 1 15 15 0 6 5 1
Q. glauca 4 3 1 6 4 2 8§ 7 1 g 7 1 g 8 0

AT B, platyphylla var. japonica G H AL 2483 Az (Figs. 1~8; Table 3),
reference reactions} 4t SEe] ©hE £ YEezE 5 AA4D AN vyl
od, £ VTES RS 4 FAdo s 4A%EE By B, JEVTE,

X

FEEAUTE, £TUEE, B 4 442 G, o FA4 AR
& 219 YARES 219 FEAANSE Yo s o) AL Eh e
W ECIERE L T | |

23T Q. aliena 9 E AL AL% A5 (Figs. 1~8: Table 3), reference reactions}
FrEe] E T3 e nE o~6 AAALR dANSE Bgch HWRE, A
B, TR 2710 A9, 349 FedATE %17‘1"* 2Qx, AT
B T2 uUTES 24 A4S, Y FEYAES AdASs LAt AR
2 1 AT, 3 FELANS 4L 29 99 FE A 7‘}"11 2

Wz Q. dentata W19 E AL A28 A7 (Figs. 1~8; Table 3) reference reactionz}
AUTES B 299 et 4ns AAVE AAAL 2R LeUFE, Ad
B, 42UTE, UTEe 3 AAA, AMTEL 2 AgAE Eget, 2y
AddAe ALge 99 A9 e 3L

27 Q. glancal 9 EH & A2E @»}(Flgs. 1~8; Table 3)z. AAAY £A=
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Fig. 9. Photographic (left) and diagramatic (right) representation ol immunoprecipitin systems
(arcs) obtained from conventional immunoelectrophoresis f{or the selecled amentiferous
taxa. The throughs contain antiserum against Alnus hirsuta.

ol 7t glovt, AdXEg MvolE A BY DA FARY £4+= 2dE $A=Hq9d
Z, AR 29 ED - A2 R o e R, AT E R 2R Rke] S

CIE patterng 2 -2FT9 FAEADAeld] 42 HAgshd 201§ arce] H ERZ 1}
ey ok (Fig. 9; Table 4).

Eor v ddEAe AL Ao, LHuFEE 6~Tarcd: HYx, A4 TES o
D} EFBL 5arcE 1~27) 7} reference reactions} Ao)d ¢ E vy, Jolx HEEHS
9 BOHEIYER, FU5E, AU E, 2AYFE, AR SE darcd: 2gE,
R, AAUSE, AARTEEL 44 1, 2, 3arce] HRET 94 E ned.

AT dEAS Algg A3 (Table 4), AR VFHL 11~12arcs rgx, o8y
SB WE T BE 6~7arcE 277 Aolgl A E nged T Ee] wEYREHy
ot Zg whgE vEdlch AW-FEBL S~Garcd 1~2/09 Aeld 91X E mgoed, 53
FAANSE GarcE BA% FE FULES LRFED T 9e BA ANE
B, 29 VUTE, &7 E, AMUHTBEL 4arcE 3o R 2o BLUEE ndo,
AAGFBE 209 Aold HHE el A 22 FAEE el
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EHES Eoited 29 BREMES 1 $9 o= BEERE (s BRE Mt
AM FHEAE L4 AL 74°] olel, ZMEAE HFKS AE3td B/ EAR
ox 2 &fF(polyvalent) Bid &S 98 5+ 99},

FAAFS AR GAERE ALARE A (Table ), A2 £ AHE 37
F-rBe AFEe FA4E 10~15arcd BHEH, T f9E@3F AT dhg e
o2 Zyvl oFelAd SarcE Ve XA TR E 5~farcE EET, olF =H4gEH
< 74 Bl Azt Az vad Axe fARE 294 SHVGFEB, FSEHYTE.
A2AUWTFBE 4~sarc2 2 wE Folx, AMFEL ZarcE sMF R FARE e

wet.

ZAAYTE g A2 A2 A (Table 4), reference reactiong §arcel o o} Fh}
TEB F& 6arcg 3N TEEQE LHVFE, AAGTE, HEFE-E Sarcy 1
7} = reference reactions} Ao $1XF At Z#H B, '551"%31 wiEg, a73TE
2 4arc®: MYz, AAVEBL JarcE: ®ojA 99 2 TR =g A G
2y

% =

Fol B BEL) AN FolA SEHASEAFA 1ot 47 BERERE &
Fae e wH9gd "E Ao 29l FAEA(HAFYR) 2 {’Fﬂ%%ﬁ{ﬁ(antigenic deter-
minants) 9} 7o (i v ) fEALHY S ARALE gile Ao, IUEALY
ARt FE TF }“324—4 AH FAES Eolildh dF FAEN & TF Fol
A% N BERIRST Fotdtha 45

B Aol A A *3??} DID¢} CIES] A=tz Reot AZFF oA e vrEat A

E" G AR 2 2 FAES FAHHLH olF T B v g, A T

AT E era_ai =g A FAEE 25ch ol Hall(1952)9] e &4 5
7;]2} Brupner and Fairbrothers(1979)8) €484 FARE AA " A4 i+ SRRy
Urfie e vad & 993 FALE 2gen, 2 vhgel sbEvEEL &7 TRl
o 282 JEYFRE M v -‘PM}E-— ehie] e So|FARE ZAE B &
Foz 348 £5F9¢ BRI 9ok odd 23R FAL ARAA FAY A
A AAse Aol

EmBrnezx AANTERE 3~6 lOE 2L BaA 25uTEe 24dsrligs
W 2ahdgfRte] 2404 Fa = q-5E AAGEE dok(EE, 198D, 2HZ LHAYWTES
A FBL HBEO Mg F e AANTRY BB BrRo #BLRL 2aE 2
& A A 375 S0 @

AFE 3% WoaAge o8 FolFAFAY A BFE F4HE 2745 W
=ubbpte} ARERte] gl fARE o8 $R59 E7A A (Besseys A 9]) ol A
A4, dxuhhiE (Fagales)o] 1A 8-S vebich, a3z v=uife 7% we f4
== Yxihb el AAudFEL SR, 2drRe g8 delA EE i Eh
Z Cronquist(1981), Dahlgren(1983), Thorne(1983)¢] &4l & kg ohz £l = 1Al o},
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FASARY BUAY AFEH o ¥ AT 2R 0 wmAd A2 gk

¥ =

¥ 4FE ol HETE dTHE 279 9¥AYAL MaTend 28 F4GAE AR
et gRAA BIAN2A B B ERAAE L FE, AFURE, FEURS, 7]
% A$Hg, AAURS, 2FIHGES, 2AURE, A4UTS, dETITE, 3945 AE
o stERA e A e BT LAPYL ol F 9A &4 OIS = A 47195 (CIE)
& A% AN 2G84 BodF 999 ¢ AeHe AARAL F4H ez BAg A%
F9E AARE B8R 2L £02 2aggd 0PN E, ARUTEodBUR, RS, 4
FUF SRR SN HF S, FTEAUTS, 2AUFEo4A0ES, BIRS 359 A9
 AE0E A DR FAE FaEAs FRFEoRBNTRY sl uRate &, £35S
SAAGFSeE ey
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