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A Systematic Study on the Selected Amentiferous Plant Taxa
— On the Genus Quercus —

Lee, Yoo Sung

(Department of Biology, Chungbuk National University, Chongiu)

ABSTRACT

The concept of natural grouping of plant designated as the “Amentiferous” is no
longer given serious credence, and many of the families included in this grouping
have been dispersed in diverse order. Because a review of taxonmomic treatments of
amentiferous taxa reveals diverse classifications, it has become necessary to investigate
new characteristics and attempt to determine the significance of these characteristics
in terms of amentiferous taxonomy.

Protein analyses by isoelectrofocusing (IEF) and rocket immunoelectrophoresis (RIE)
have proved to be useful in the delimitation of Quercus taxa using pollen extracts from
selected taxa.

When Quercus pollen extracts were separated by electrophoresis based on their
isoelectric points in a stable pH gradient and substrates for estrase activily were stained,
ten bands were revealed between pH 5-14. Within Lepidobalanus grouping, a great
diversity in the pollen protein zymograms was observed with some segregation corresp-
onding to the designated taxonomic sections, Two taxa of Cyclobalanopsis produced a
zymogram that is somewhat similar to taxa included within the section Prinus of Lep-
idobalanus, and less similar to taxa within the section Cerris of the same subgenus.
Three tested taxa of the Cerris are in the similar zymogram each other, being segregable
{rom the taxa of Prinus. '
Quantitative and qualitative analyses for serological relationships within and among
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the Quercus were also employed. To calculate the degree of protein similarity, total
rocket heights obtained from RIE provided an index of serclogical correspondence(SC).
1t is reconfirmed that the Quercus is distantly separated from the Fagus according to
SC. Comparative data from rocket number and SC in the tested taxa of Quercus also
indicate that Lepidobalanus is separable from Cyclobalanopsis. Within the Lepidobalanus
Q. acutissima and Q. acutissima X variabilis are almost homogeneous and distinguishable
[rom the other tested taxa of same subgenus,

Although the number of taxa tested has been limited, the overall serological evidence
best reflects the classification proposed by Redher (1940) and Melchior (1964), having
the genus Quercus subdivided into three subgunera: Erythrobalanus, Lepidobalanus, and

Cyclobalanopsis.
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Fig. 1. Comparison of four classification of the subgenera of the genus Quercus.
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Table 1. Amentiferous plant taxa (genus Quercus) tested in this study, arranged
according to Rehder’'s (1940) classification. Also indicated are the abbrev-
iations used for each taxon and areas collected.

Subgenus Lepidobalanus Endl.

Section 1. Cerris Loud.

Q. acutissima Carruters QCT Pusan, Korea

Q. acutissme X variabilis QVA Kyonggi, Korea
&. serrate Thunberg QSR Kyonggi, Korea
Q. variabilis Bl QVR Kyonggi, Korea

Section 6. Prinus Loud.

Q. aliena BL QAL Kyonggi, Korea
®. dentata Thunberg QDN Seoul, Korea
Q. donarium Nakai QDO Seoul, Korea
&. mongolica Fischer ex Turczaninow QMN Seoul, Korea

Subgenus Cyclobalanopsis Prantl

Q. acute Thunberg QAC Pusan, Korea
Q. glauca Thunberg QGL Pusan, Korea

Subgenus Erythrobalanus Spach

Q. ilicifolia Wangh. QIL New Jersey, USA
Q. palustris Muenchh, QPA New Jersey, USA
Q. phellos L. QFH New Jersey, USA

bl el =¥ 2 wkRlEbr] $1%te] (0.5% phenyl methylsulfonyl-fluoride 2, phenol =
e AEgLe gstd polyvmylpyrrohdme (PVP)L elsalo] 2rstac). =-]o 22 95

watto]] 4 eF 1h %k o] Folx 4 il F248L pH ¥ g2 (gradlent)OI LE2A HEE=
of #] Ee] Lt (1soelecmc point, pHp)el| =te} Re2]=5vl, A7 Fo] Tuh-2 of pH #igt
e FAstg 2 gel & esterase B (substrate) d4¥E MT«}. 71 Ag A £
0.1M sodium phosphate 1< 200 mlel] fast bluc RR-salt (sigma) 80mg < 4L o}
£, acetone 2.0mle] 78 a-naphthyl-acetate (sigma) 2mg & Ho] 4 == oz sl &3
& 4] gkEv}. IEF o gEI & o] el St A2l A 4t 40% ethanol ¢ 15 min
7F do] o8-8 AR 4]y Rkl AL 10% ethanol 2 A A el

1l

oo 3ta] Aol 29 grlR] B4 1mmunoplate 0ﬂ agarose 3:9&E 3 19 #]g%2 4
T8 o dEE T (welDE F2 o 7pld] R ERE A o2, AVGES 412
wattel 4 2h. %<k g7 rocket pattern-& ®AA Stgeh Arl G ol Ed F 5T A
Z A&t A rocket 7F 7H TR Al nbwskgl & W &Skl ek ARAlRE 4P 2 Lee and
Cho (1981)s} Lee (1983)% wr3tvh
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Fig. 2. Schematic representation of the zymograms of esterase activity produced by isoelectric
focusing of pollen proteins [rom nine species of Quercus. See Table 1 for the abbrevi-
ations of the tested taxa.

Abfg] Ll Quercus acuissima & Rzl 242 Hgg o 7 2ol PVP L protease
inhibitor &) =& % (0.01~0.1 M)E E3}sbe] phenol &) A<} =shd B 9kx Esl 2
Ao A apstd band 7b 7ba & WebdE = dlg ok IEF 44 4] esterase 7] o *Eﬁ-
s pH 5~14 014 1070 HZ=7t= 4 band & ¢vt. FEu#3 9 zymogram & 4bghs) b
oFgt WA E B FE R grouping & wASEr] of 5%+ Rehder (1940)¢] EEE (subgenus)
2 #i (sectiom)®] &% (Table 1)o] = 2 i et

Z Lcepidobalanus o}£2] Cerris 24 3L A% Q. acufissima, S35 Q.
serrala, g3 Q. acutissima x variabilis &) band 22 H#l = pHE 9 5—19 & =4
BEee 31, 2T Q. aliena, B 2T Q. dentata, AT Q. mongolica (o] A
Lepidobalanus o}4-2]  Prinus2), H71AWF Q. acuta, E7FANE Q. glauca (o] AF
Cyclobalanopsis o}%), &35 Q. ilicifolia (Erythrobalanus ¢}<)< pH 9] 10—14 A
Zoll EZ3lg vk Band Ee] £33tE pH ® 442 ¥l Cyclobalanopsis ¢}<= Eryth-
robalanus ¢}4r2 Lepidobalanus ¢}£-8] Cerris & 2vt Prinus &d] o] 4181 A2z Jet
wreh. 53] major band &) £ == Hol Prinus "] £35tx Q. aliena st Q. dentaia 212
A =7 2obi, Cyclobalanopsis £¢fl €3t Q. acute & Q. glauca 8 $A %7 =2
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ALE vetgdel. Zev obde] £ile BRE E
Agr A Ee] = A A,

RIE o] ciwlad Eoulo] 243 dd&d 32 sli4e] oj = Efrbiid & S35l4A4 sl
=48 AE35kd t% Aol ohiel, AAlwtdd ol & AJ8sle] Brld Folzionz %
& (polyvalent) 22 &23& 2¢ 4 ¢l9rh

RIE o] &3 agarose geloll = el7tE A& 124 £gAgon2 FdEde] A7 9%
2 o FAe shel-shA] qb-Se] delvlxm FAle]l A A= A BEEES (mmuno-
precipitin system)& v}l rocket pattern€ AT o] wE.e HEBEESHE
(radial immunodiffusion)< 723 A o2 Q7 A7 5L 249 = ris= ox]5}
o o5 Lee (1981b)7F A ETA < o] & A ZE% ole] 59 ¢l§& #=Fo| vtsbet (Fair-
brothers, 1980; Lee and Cho, 1981; Petersen, 1983).

24 &3 ale] dlgsle Jehd 3 FESE 4 EFFZEY rocket pattern (Fig. 2; Table ‘7)
B A2 55T Pl ol 48 el 2R GG g4 Aolm A ET 2
gt JRE od& 5 glgieh

Lepidobalanus o}<-2] Cerris 3 of] <8kl Q. acutissima ™ 9% =2 agarose gel o] =3t
A A A wk= rocket (Table 2-1)¢] gle14, FAA (rocket ] )3} FAg= (SC)a 32
HolA w23l z+e AFlrt Jbel., & Cerris ®ol| &5l 253 (Q. qcutissima, Q. acui-
issma X variabilis, €. serrata)-& -2 op<2] Prinus A <£8= +5H5-F(Q. aliena, &5
T Q. donarium)zt -2 #3 T4 $-44% (rocket 7~10; SC 94~114%)E vrehu o
grouping % ol 9 vh Major rocket & o]4e 27 Ad F3= EFTlsl lelt4
Lepidobalanus 2] 4 w& o] & == dladvl. 53] Q. acutissima-= Q. aculissima x varia-
bilis &} Q. serrata o}8] €3 EA £AEs =9kt 2 vlgoe® =29 A (rocket 9; SC 70
~81%)-2- Cyclobalanopsis o] 3= 2%F (@ acuta, Q. glauca)s) i, Erythrobalanus
o &ElE BET (Q. ilicifolia, 3F Q. palusiris, 8 533 Q. phellos)-2 v @= v
Al Webikel (rocket 6~7, SC 46~69%). T3 Fagus &ol &3 F. grandifolic = 4
A e Fda {25 WER e (rocket 3; SC 31%).

Lepidobalaus o}<4-2] Prinus Aej| <3l 2T (Q. aliena, Q. donarium)e] =<z o
agarose gel <l E3Ha] 4 nkE rocket (Table 2-2 and 3; Fig. 3 A)ef] gle] A vhgx 2o
ARZ Jdqdvh = Q. acutissima A2 E A1) WA I B4, Lepidobalanus £]
Cerris A 5 Prinus Ao <5te £F7kd+ =2 224 F2AE2E 54519 o (rocket 9~
13; SC 77~118%). el vt Q. donarium = H 443 & 449 & =, Cerrisdo] L3 EF
e 2 A LR TyEw A (rocket 9105 SC 91%)& 2o =] (Table 2-3), el
A -2 Lee and Cho (1981)7F Quercus 2] conventional IE (CIE) A =ls =93 o Q. acuti-
ssima &} Q. acutissz'maXvarz'abilisw‘:— 2 e BERFo 28y groupinge] H4lHe]
TEEE AHT Az A 28 nzE Cerrisd AAFS g & AAA T2 gleh

Quercus aliena, Q. donarius £ WS =232 L8852 o, Cyclobalanopsis of<el| <5
F 2FEAE oM ve &3 3a 34lE (rocket 8~10; SC 51~74%)E ¥R St B
e ebdAd & A F= g+t (Fig 4 A and B).

Cyclobalanopsis o}l 5= Q. glauca &) = H 52 agarose gelo] =ghsia ul®
rocket (Table 2-4; Fig. 3B)ef] ¢lo] 4 &= Lepidobalanus o} 43} Cyclobalanopsis o}34] %

01}[

AAAA EAALE vhRejok 3
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Fiz. 3. Rocket immuncelectrophoretic patterns in the different species of Quercus obtained in
the agarose gel charged with antisera against Q. aliena(A), Q. glauca(B), Q. dentata
(©), and Q. acutissima(D). The plates were photographed on dark hackeround with
direct light after maximun development of immunoprecipitin rocket bands. Antigenic
material: (A) from the left, QDN, QVA, QAL, QSR, QDO, QGL, QAC, and QCT;
(B.D) from the left, QDN, QAC, QMN, QSR, QDO, QAL, QVA, and QCT: (C) from
the left, QDN, QVA, QAL, QSR, QDO, QGL, QAC, and QCT. See Tahle 1 for
explanation of the abbreviations of the tested species.
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(A) (B) ()
SC(%) SC1%) SC(%)

Fig. 4. Bar-graphs comparing the serological correspondence (SC) for Quercus species as
measured by rocket heights. Antisera: (A) Q. aliena, (B) Q. donarium, and (C) Q.
glauca. See Table 1 [or explanation of the abbreviations of the tested species.

st 2Tl 1719 major rocket & 335k, Erythrobalanus ob<rel <3l LRI
+#=] 3tovt Lepidobalanus o 2e} o7k =2 5C (83~95%)% tebyieh. Cyclobal-
anopsis ob&rell &St Q. acuta 7h b SC (71%)°] Z L= Feof o] £-2o] s4 & T

o ghe &l A egled (Table 2-4; Fig. 40O,

oj4re] RIE A3l |4 & Tdshd, Quercus %3t Fogus <319 g &% Fslz,
Quercus 4 o] 4] = Rehder (1940)2] 253l 4] 21 = ob&7ke] grouping o] FH T o2 344
ol (Lepidobalanus, Cyclobalanopsis. Ervthrobalanus) %= 2 -f=x gke] wlubsle}.
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pattern 8] o] FAd ek gemm @EAA U Aol oA BE A%
24 e Amsie) ¥xst A4Aelet S

Engler 7} &t o34 ) 4272 e BEAS FFL 2% g ol H=E g4]z2]4
pRTgel gelAel =t ARt 5ol g,
EgdTe °]ﬂ'§l‘ frelztA = T& ﬂ].u_a]-f FH sl AL vodoeBd 15 fdaA

2 A AES] EFAA atd 4 7] A2 gl 2 F9 AR W2 EE (Fagales)S 5402 $lw
Bol AUEE (Quercus) A7) AL FHol B e G40 RS 48 Sedu
2 =237 $she 3719 o} (Cyclobalanopsis, Erythrobalanus, Lepidobalanus)e] <35te 13 2%
TE ¥sln, 289 2 A, Az, 2=, HAskddeh slilclwlde] a2 isoelectrofocusing

(EF)s} immunoclectuophoresis. (EF) 44& A-83h517h [EF 5l o9 sigudel S
o de 29T esterase TE/AEC] Q4SS o, PH 5149 QWA F 10719 band
7} viebygeh Lepidobalanus  ofZajef A= zymogram o] whekstA]l ebubal grouping o] o = §la,
Cyclobalanopsis ¢] 2 2772 Lepidobalanus ¢} Prinus Al &8l Z23FFos H4selz, Cerrisa
o &aE LRITEFAE | AL zymogram -5 viEbfleh. ®b CerrisAel] il 3EFER A
BAATH Prinus ol Fale EREEHE ERFE Aok EP wgel % A4 -AFA 2
Aol w29, Quercus 3t Fagus -2 T il4] 22 =22, Quercus oA = Lepidobalanus o}<=}
Cyclobalanopsis o}<-= 3] glc}. Lepidobalanus o} 2] Q. acutissima o} Q. acuissima X variabilis
7b st R A e, 2 opdd] o ERTIE Tt Q. serrafa o Redher (194007 2573
d= Cerrisde] 23] glon}, $4wde] woba IEF spgowr Cerisdol $3 27T f4bat
3, IEP 2y e 2= Prinus doj] £ 2373 F4HstA U]-b},&b]-

A Beae Ldslg et oiw 2 o2 Redher (1940)3F Melchior (1964)8] £544 % = =
dted gledwl, =22 Lepidobalanus ol 2] Cerris A=} Prinus d#te] S-odald] 72 o] 28 o1
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