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Abstract

From 20 individuals of Broussonetia kazinoki, B. papyrifera, and B. kazinoki X B.
papyrifera, 24 leaf and flower characters were measured and assessed by the principal
component analysis and the discriminant analysis. It was found that the plants widely
known as B. kazinoki are a hybrid species, B. kazinoki X B. papyrifera. This hybrid was

firstly recorded in this paper and its taxonomic description was made with some detailed
illustrations.
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Table 1. Collection data of the Korean Broussonetia taxa.

Scientific name (Korean name) Date Locality

B. papyrifera (L.) Vent. (32 }5-) July 25, 1992 Is. Sonyu (Chonbuk)
May 11, 1992 Byonsan (Chonbuk)
May 18, 1992 Is. Munyo (Chonbuk)

B. kazinoki X B. papyrifera (% x| € }-¥) July 23, 1992 Chonju (Chonbuk)
May 10, 1992 Mt. Jiri (Chonnam)

B. kazinoki Sieb.(&t\}) July 20, 1992 Naejangsa (Chonbuk)
April 13, 1992 Baekyangsa (Chonbuk)

1 R

St 7B (Broussonetia) & B, TEHWE, RS Ae FEY FA EAR ko=
WRIe = %) 6%°] slth(Hutchinson, 1967). #v}5#H(Moraceae) ) #A SME o=
W w¥e] UAT HhFEES 5249l §£3 Broussonetiaefk (Engler, 1893; Hutchinson,
1967) e &3 fkth7b Corner(1962) l#f Artocarpeaefisl Z#sctsl, HIT Berg
(1973, 1977, 1989) += Moreaeffol E Az},

HE = SR el 2fEe] ofiste AR dFoo (8, 1957, %, 1980), A M
of B #H(1957)& =T (B. kazinoki), TA\}5-(B. papyrifera) R% iRk T 3y
I, F(1980) & =y MRl T FAGFE= #iE Rk sge B Ee R
o B @HI FASYF(B. kazinoki X B. papyrifera)ol]l & AFol flth, F5(1968, 1971,
1977) 2 =ubF, FAGUF, AT Fugle]l SR MUy SRS MM W MY
Aol #atel Rk, webd AR 2RE RAGYEoL GuF 9 xRl olw ke
B 2ol 7t le=A BIEH) ST S HESN e B4 BoES s g 371 4
3 & HRE KBS

¥ A HE

I %44

e 24t AF, WAl FUx, Adx, WA 2 A4, dokah Hell M RES
A8 ololell Mt FIAUE REAHU(SNUA), HENGT ZEAH(NU), BHE 734
& FEA(TD §9 MaEEE 243k (Table 1),

2. FMERE) HE

M, R, E, RE BET 5E B AEMEES FES AU ¥ DR RHE
MEEe 2 WEY oS, BEI HELE A3 B drawing tubed o] 433 EEsIA ),

242



December, 1992 d-H-o  HEE SHHFE SRRMT 3

3. MBEHRRH BR

F /4 ¥ (Principal Component Analysis) & SHHENE 27 20 EREE F5 347
M, A, ¥, ORK, BT % 2009 SEESe) Y (Appendex 1, 2)& FR#E{LAIZ] o
& EKre =283, o F % (contribution)o]l ¥ FEr 1, 2, 3o ohE 7 #E
(BE) o ##ME (loading) B Z /HWAES] HAME Fahdch (A - A, 1989),

#8547 (Discriminant Analysis)& 3 &7ke] o] & 713 &4 H9% & sl #HFPSE
o] AyAge, AFWH P4 (Cannonical discriminant function) & T3ty Z+ HANE #
MHPE A ENe) plotdted 3 4¥ERFe] AWE & dAE B3I - H, 1991),

EE ¥ personal computer® °]43lH3 FForat-& SAS(Statistical Analysis
System, release 6,04) 37122 PRO PRINCOMPE& eol&stde=, #Ba47e PROC
CANDISCE °|43 plot3lx2 PROC DISCRIMLE #EEH3sdh,

f& S

I, TR P94 (Principal Component Analysis)

3fE GOEMS S AR 247 MEES ¥R #&RE Table 2 9 Figure 15} 29
EA8lsith, Table 214 BE whel o] A 1ERKDS LS Hel(HE D, #3 s AA
(g 21), 4% £ Zol(KE 19), 949 Z(EE 5 FA=" 2f0dc] A8 Fi
L 45.9%°ltk, A 2EWrY FHEEAELS 16.1%°19 F¥ES T Wl (BH 10), MWl ¥
FHE 7, %9 53493 ol (¥A 15), 3 Hel(FA 1N} £& fﬁﬁﬁ%iﬂ aich,
A 1ESaS A 2ERa o3& AA e 62% & A dew, o ¥ Ll
93 60[EREE o BKBS@E Figure 19 vtebiddch,

Figure 1914 2% e JYojx e 2 F3lo] AN FAHYF 7
AUFE A2 FEEHA el L@ FRSGUTE Gu e Fele]l #EEY FAu
Fo A2 YeHor F4EE Bo FHd,

TR 3& ok T AeI(HHE 18), 99 S (HHE 8), 7% FA9H Z(EHE 16),
S¥o 3E ZHo|(HE 14)< fHE) o AA gEtel HE 71 &L 9.2%elct(Table
2), Es 13 ESs 3¢ BEEE Vel Figure 28 29 suFe ERa 19 Lla 2
o] BESEAY VA o¥EEAY Flo) FHEgoV FAGVF AT E HRFEEC
vhebytcl,

2. #13094f (Discriminant Analysis)

3fE 60fAMME S N2 E Fisherel A& % ¢ (Cannonical discriminant function) & o]
4389 #rstdct. Function 12 %S Z(EH 2), 4% £ Zol(H 19, 49 =
(EE 5), A3, Aol (BH 21) %3} Function 2 %9 ol (EHE 1), 352 ZHel
(g 12) 9 M AR EE 603 & ASHAE teluilnd iz A E abel 94.6%%

243



4 Kor. J. Plant Tax. Vol. 22, No. 4

Table 2. Loadings of the first three principal components for the 24 characters from 60 individuals
of three species of the Korean Broussonetia.

Component
Character
i 2 3

1 Stipule length 286756 -.039153 -.029023
2 Stipule width 265871 -.191039 036428
3 Leaf petiole 235356 -.234714 017800
4 Lamina length 252032 -.151465 089958
5 Lamina width 270062%  -.102281 131322
6 Twig diameter .240385 -.182473 -.177107
7 Leaf teeth number 076620 -.334093" .282394
8 leaf vain number 098021 026790 .360515"
9 Male peduncle length .208501 123461 253415
10 Male bract length 144899 .378101" .048942
11 Male bract width .188623 020886 017416
12 Male inflorescence length 264821 -.110234 214036
13 Male inflorescence width -.182566 .134430 091684
14 Male perianth tube length -.189278 .108534 .303814"
15 Male perianth segment length 114300 .304107" .269837
16 Male perianth segment width 005338 280584 .350821"
17 Filament length 069515 3074737 223960
18 Female peduncle length .142991 196680 -.369119"
19 Female bract length 272284 -.005628 052040
20 Female bract width 201651 .250301 -.093145
21 Female inflorescence diameter 285364 -.047720 -.038788
22 Ovary length 191578 .216088 -.231391
23 Ovary width .228220 160921 -.116523
24 Style length (138738 .291930 -.235269
Eigenvalue 11.0153 3.8751 22102
Culmulative % of Eeigenvalues 45.9% 16.1% 9.2%

45.9% 62.0% 71.3%

* characters significantly loaded to each principal components

5.5%, % 100%% 71«3 ch(Table 3).

RS Figure 3ol 4 B %ol 3 2% Function 13 20 &3], FEFHE B2ge] A&
Fel kA PlREol ol B rMEREel Lxbglel 100% HEsHA #HAE & UALE Jeh 2
s},
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Table 3. Total-sample standardized canonical coefficients for the first two functions from 60
individuals of three species of the Korean Broussonetia.

Function
Character
1 2

1 Stipule length 326335714 2.622638192"
2 Stipule width 6.592736509" -3.236188009
3 Leaf petiole -0.362560291 0.216654293
4 Lamina length 0.110258364 0.564966762
5 Lamina width 1.876722774* 0.241465667
6 Twig diameter 0.744766613 1.202688761"
7 Leat teeth number -0.691313968 -0.750440657
8 leaf vain number -0.135496460 0.109001932
9 Male peduncle length -0.263223469 0.149604036
10 Male bract length 0.464134083 0.375033574
11 Male bract width -0.168144874 0.451436273
12 Male inflorescence length 0.489003650 -2.484028215"
13 Male inflorescence width -0.161187481 -(.294321580
14 Male perianth tube length -(0.431687280 (1.134698262
15 Male perianth segment length -0.089324655 -(.233383534
16 Male perianth segment width 0.275066452 -0.193113978
17 Filament length 0.265685231 0.375302797
18 Female peduncle length -0.294597952 -(1.255218468
19 Female bract length 3.120721445" 0.132343407
20 Female bract width -0.007348161 0.143763316
21 Female inflorescence diameter 1.332253360" 0.050792507
22 Ovary length -0.145678480 0.474904401
23 Ovary width 0.390736452 -0.024905287
24 Style length 0.221603514 0.988237144
Eigenvalue 188.5543 10.8652
Culmulative % of Eigenvalues 94.6% 100%

* characters significantly loaded to each functions

3. MR RIB

PR} E E8sled 359 Y3 Fol| VI FERE Appendix 17 29} Fow ol 3
Al shs WAl 3 Rk IBEMR (brochidodromous) ol ™ #E#Ee] I & Wejxl&
e MY, FAGFe RASGT = MR e M 5 Yol HEY Aol
7} 0.8cm LI L., HH§ Zelzt 2cm Ll bal wbdel, =hRE pEiERkol 1 HIERIT BRFL0
ol JE#E o)zl 0.8cm LIF, R Zol7t 2cm PIFSl HeA Fele] 4%} (Appendex
1, 2), FAGFe} PR AAHHESRN FFEe] w3 AT §iEs Adase] A
1.0-1.4cm, £33 Heol7l 3.6-4.6cm, Hil Zelrt 7.0-8.8cm, HE Hole 9 2w o

& o
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8r
et 3
22
22
al 22222
22
2
2t 2
- 3 Figure 3. Plot of discriminent function |
g and 2 from canonical discrimin-
‘g 0 ant analysis based on 60 indivi-
£ 3 duals of three Korean Brousson-
1m s 8 etia taxa. Seven individuals are
-2 N %ﬁ; hidden due to the same values.
1 3, I represent B. kazinoki; 2 B. k-
i\ 3 azinoki X B. papyrifera; 3 B. p-
-4 . ) ) apyrifera.
-20 -10 0 10 20

Function 1

stel widd], #%EE Ao A Aol 0.5-0.7cm, 359 ZHeolzb 2.6-3.5cm, A Aol
£ 3.3-4.3cm, #£E Holv Fof 2u] ol HlA Flel A, FASUFE ML
o o), $EF Heolot F, RS Hol, EhH Aol F, MM A3, &35 Hol
Soll A Aok SuhFo] o] R vhd F M ZELE B Moot ol FelAd A
ol opd7} M z=lc}(Figs. 4, 5).

AT MR 2 omst ERERe ot 2

Broussonetia kazinoki X B, papyrifera (Fig, 6)
Coloured Illustrations of Woody Plants (Kitamura, S. and G. Murata, 1981).

B FXISH S (B

EEME WA Z 6mol 2aw SFEo mch ke SiRc o d Yol U4
go, de HAEQ Wioln kel w FARME 5-77Molth HME ¥ Wdol WS 2
ol 1-3cmelch, e BHoZ =¥ M2 A48E F+E don KEe A4 &
Aol Q3 AN KEES A4l @ Aol EAsht F=#$o 10-14em x6-9cmel e,
kS Bkl RS Ade RESHHOE EnT Kiid #& ¥ "ol udse &

247



8 Kor. J. Plant Tax. Vol. 22, No. 4

Female bract Maie
length(mm) inflorescence(cm)
h Female
inflorescence(cm)

N9

Twig
diometer
(cm)

Lamina . 0.3 .
width(cm) 1.8 fstipule
length
(cm)
~J stipuie
Lamina 3.4 * . width(em)
length(cm) Peticle

length(cm}

== B papyrifera
- B kazinoki x 8. papyrfera
— B kazinoki

Figure 4. Polygonal graph of nine leaf and flower characters of Broussonetia papyrifera, B.
kazinoki X B. papyrifera, and B. kazinoki.

Ae 1.1-1.5%0.4-0.6cm =& AL 1.0-1.4x0.3-0.4cmelc}, & HEMEREReI™ 4-5%0)
BAER T, MEfbBEE =717F 1.7-2.2cmx0.8-1.0cmel S folgoln fEfEel Zel&
0.9-1.4cmeol v}, $2e Faoto] e g3y & 8 o] YAst 4Q)MNE A HEA
ch, SR T EBHOR 7V E Aoz & "ol YA ANe H24E vwed A
71% 2.3-2.7mm % 0.4-0.6mme] c}, RS 71 FE dxdolv AFdH FH& HANE o
m 7ol 1.4-1.8mmelth, fEHAKS AAMoR Iy #HE ®Ho] WA AVE
0.9-1.3mmx1.1-1.7mmelt}, £ 4(3)Helch, ke dx5eln Aol 3.3-4.4mmo]
2 e HAolv}, MY e folstME o) R fEHE A AAL 0.5-0.7cme]
3 {ERES] 7ol 0.4-0.9cmelth, HES T fHfkstHeln Ao Y FEREFHA
3 ®o] WA Z7)¥E 1.1-1.5mmXx0.3-0.5mmolth, F/F-S LR Y|y 7F =
Yol gor} A¥E @ de] WAsE A7E 1.0-1.1mmXx0.5-0.7mmel v}, ke F24
$EAE7 7 AP EH Aol 6.6-8.6mmelct, WS R HRelw 74 S o
o,

S%: @E (b)), B,

FEEK:

29 — A obak (o] Ael 1986, 8, 26 Aw o), HH (o] AE & 22 1966, 5. 24 A&FH),
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Figure 5. Some characters of three Broussonetia taxa. A-C: B, papyrifera, D-F: B. kazinoki x B.
papyrifera, G-1: B. kazinoki. A, D and G: stipule; B, E and H: bract of male flower: C
F and I: bract of female flower. All bars: 1 mm.

N
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Figure 6. Broussonetia kazinoki X B. papyrifera (#A=v}5-)
A: branch with male inflorescence, B: branch of female inflorescence, C: male flower

before blooming, D: male flower after blooming, E: stamen, F: bract of male flower, G:
pistil, H: bract of female flower, I: stipule.
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7| —FaA (] AH 1979, 6, 17 M&Fd), =S (HYF 1988, 6, 2 AT @), w4t
(WA 1988, 6. 5 AFAH), L£R4H(eIHE, 1959, 6, 27 A&, 23 F 1988,
5, 28. Ait#d; 5 1989, 5 23 AIF#d), FF (=549 1981, 6. 19 A7 @
i), FH(IAE 1975, 5. 20 A-&Fd), FFAH(e]-=3F 1990, 6, 2 dF o), Hwl
AF(HA Y 1988, 5, 23 A, A 1989, 5. 19 A #oh; A7)« 1989, 6, 4 A
T 3d),

-l FAH(FE 1990, 4, AEd), A= 1991, 5, 19 HEoH; A 1991,
8. 4 AH),

HE-G4FT Fol(AF< 1990. 4, AEH), SFT 2 F< 1990, 4, HE),

2 -SAT (A 1991, 5. 11 HEH)

DHRK R KHMAS MEEK B 257 #AYGYFE G328 FEstd ey 53
AL EA 5 AL F=ESE ST NG F2 FES g, webA o
W ATE 53 AE DEI] HEH FE AR AuEHAL e A Holxm 1% A
U5 (B. papyrifera) ¥ GV (B, kazinoki) 9t EEF=Ho gon B4l 7] wWEe 2o
“FRj et F-"epar o o sl ),

R ES

1, g Rpkel ot fefc 95 Yotk HE 2ol 0.8cm olAtelt}, FEW Zol: 2cm o)
dolt,

2. ¥ AHele 7.0-8.8cmelch, MM 2742 1.0-1.4cmeolch, ¥ Hole Z9 2u) o
stelch, MAEM Aol 3.6-4.6cmelth, L Helel & 77 19.9-29.3cm, 14.0-
178cmolt+ ..................................................................... JF-Z]L*...‘?..(B. papyrif'era)

2. FW Zolv 3.3-4.3cmelvh, MM 2L 0.5-0.7cmeolch, £ Hol:= E o] 2u) o
dolt}, MRS Helv 2.6-3.5cmeldh, #H Hol9} £ z7 14.1-20.1cm, 9.9-
13.7CmO) T ++eeeeereevemnmannreneeentiiniiiiine e aenen, BRI (B, kazinoki X B. papyrifera)

L HgHERERROl ok, HIER = Ioizelch, $EH Zol:= 0.8cm oldloldh, #HEHF Lol 2cm o] 8}

olch, jAelth METEM AL 0.2-0.4cmelth, HAER Hol: 0.9-1.3cmelch, #H 2

o]l E .2 Zbzb 7.8-11.3cm, 4.2-5.6CmO) Tl rreceriiciiiiiiiiiiiniiiinn. (B, kazinoki)

% =

3R e} 3 (Broussonetia kazinoki X B, papyrifera) = $-2lvhebe]l HEmlEE (8, 1957; 4,
1980) o) vt WM ZHE (bb, 1949; ZE - %, 1965)el = FEo] $1, HEKE B2 A8 b
BEAME(SKK, SNU, SNUA, JNU)® fEAxelv AAde A& W BEE RN, 1969,
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1971, 1977, 1978) = @3 (B, kazinoki) 2 BEIES $toh. & W &R FALIFE H
B, o, $EE, 35 guoA AT i Mg sl Wel wol, FAG
YR 7b e Fel BV e] fER el Bl A & (Kitamura & Murata, 1981) & ##EH 3
o},

A FAE SR BECY e F2 daF0t B2 a8 =EA BREY B0l 24l
RES Aol £ 47 gl o122 FHE A8 #1977 52571 2 A #ELRH
= MEAERel A ol 2 kel Blws HAgo] dria dFIg oy, A HEEEY
A 2e MEHLHE A (S - FE, 1991) dFo] ofdrt AR,

A HS vt HAGA FAE &7 93 de A gtoev (Kitamura &
Murata, 1981) F4:#i7} &9 3tx] det, BMEAAN FAIF-2f F-& EAd AP
2 2o a ML A, ot HACA ZHEE F AANE AE =4 AAdA diyME
Zv] @& Bt dlojer ¥ Ao Y

W [

A R HPE WEsty 29¢ 2ed FaE o)AASANA o] BH=AU =¥ &
Ag FFsEY 28T F FANTD, HEHENU), A&F9H(SNUA), 473 (SKK)
o EHAIA BHE =

1 =

b5 (Broussonetia  kazinoki), FAVF-(B. papyrifera), FAGIWF(B, kazinoki X B,
papyrifera) & 20 A4 sl 3 do 240 HES EdaAH 2 PR HR e
et A SR s @3 Austz A7 2 Fe] FAtFet chilf-o FREM FA
Ure gz, $advtd e 7159 v gle] AT BEE iI#sle @fEss
o},

51 A3 3Tk

W71, AWA, 1989, SAS FAFEM, Afolrbulvl, A,

.. 1991, SAS ®¥ R FFEAH Afoizidlnl, M,

GEFL, A%, 1991, WEE A AFSHE (S A SHED o SRS B, AEA. 21 123-139,

. 1949, S-ehubeh fity &, ZARTEA(F), 4L,

FMREE. 1969, WEEIE ST ) MBI BEel B FE B39 ¥4 (HAFHYH)
11: 13-33.
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Appendix 1. Measurements of leaf characters of the Korean Broussonetia taxa (size unit in mm)

Stipule Petiole Lamina Twig Teeth Leaf

Scientific name vein
length width length length width  diameter number number
B. papyrifera 17.8+1.2 11513 3624139 1529+224 10334154 59+1.6 469+62 63x1.1

B. kazinoki X
B. papyrifera
B. kazinoki 63+08 1.6+03 62+1.6 874156 480+82 2.1+03 420+39 57+10

132417 46106 15.7+46 1173+175 734+132 40+06 35766 58+08

Appendix 2. Measurements of flower characters of Korean Broussonetia taxa (unit in mm)

Male Male bract Male inflorescence ~ Male perianth  Male perianth segment

Scientific name

peduncle length width length width  tbe length  length width
B. papyrifera 144435 2.1+06 0.6+01 456+69 88+10 15+04 10+04 14403
B. kazinoki %
B. papyrifera
B. kazinoki 9.1+1.7 16+02 04101 10.6+1.2 10.6x1.2 2.0+02 08+02 14+02

119423 25+02 05+0.1 19.5+25 95+09 1.6x+02 1.1+02 14+03

Appendix 2. (Continued)

Filament Female Female bract Female Ovary Style
Scientific name ———————— inflorescence ————
length  peduncle length width  diameter  length width length
B. papyrifera 3.6+06 51412 19+03 04401 81+04 10£01 0.6+01 6.1+038

B. kazinoki X
B. papyrifera
B. kazinoki 34404 33+07 07+01 02+01 35+0.1 08+01 04401 50+07

39405 68+22 1.3+02 04+01 62+06 1.1+01 06401 7.6+10
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