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A Study of the Breeding System in Natural
Forests of Buna (Fagus crenata Biume) Using
the Peroxidase Isozyme Technique

Hayato HasuizuME™ and Sunao Sucimoro™

Summary

A study of the breeding system in a secondary forest of Fagus crenaic was
performed using the peroxidase isozyme technique. The results obtained are
summarized as follows :

1. It was found in the comparison of isozyme bands between mother trees
and open-pollinated progenies that the greater part of the progenies was within
the limits from Oto 1in disagreement counts in the presence of bands.

2. It was found that trees with a similar isozyme pattern were growing
within an area of 30to 35m radius from the mother trees.

3. There was a considerable difference in fecundity among mother trees.
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Table1 Anexample of calculation of disagreement counts
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Table2 Variation of isozyme pattern between mother tree and of fsprings
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Ig(fl O‘f No.of offsprings which brought No.of offsprings in different
Mother tree ?nvzgiin_gs about changes in band number disagreement counts
gated
-4 =3 -2 =1 0 1 0 1 2 3 4
No. 3 10 6 2 5 2 5 3
Brll, THOR | No.5 10 7 3 3 7
No. 8 10 1 2 1 4 2 2 4 3 1
. R No.3 10 1 1 7 2 7 2 1
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~ 1 2 2 20 21 7 21 20 3 4 1
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Table 3 Distribution of diameter breast height in two stands

o | i 5518 #8  Diameter breast height (em) [ER5 0emb) b
53 No of | 1 11 21 31 41 51 61 71 8L 91 101
Stand trees I ! ! ! ! ! ! ! { ! L A %
10 20 30 40 50 60 70 80 90 100 110
_ﬁgéﬁ 85 21 41 12 7 0 1 0 1 1 0 1 193] 4 47
%{g)’ﬁ 100 | 40 41 11 0 0 3 1 1 1 1 2 11 9 89
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DBEETHER40LTOIDIITEAEREL TOENOT, EHES0mE 2B, 40mllF
THEEEE Uto, KU, XEEEOMKSTIL, 60X60mDXERICHED 4 kb Y, SHIRIENL 23
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Table 4 Variation in number of peroxidase isozyme bands per tree in two stands

WS b~ F R

K i ﬁwff& Noof isozyme bands per tree Sivei?ag{e{ﬁ C%’if%c.{;fn%
Stand trees | 10 11 12 13 14 15 (MEo) | of V?Z/;‘j‘“"“

All, SRR 85 1 9 17 28 26 4 12.95 + 1.11 8.57

i, s 101 0 0 3 13 48 37 1418+ 0.74 5.22
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Table 5 Pattern of peroxidase isozyme bands in mother trees

SR RREHED /S K Isozyme bands™ {é&i"ﬁﬁﬁ@

Mother tree | ; A B ¢ D E F G H I J K L M N O|-fll+§ ggiyom[ebands
MI|+ - - 1 - 1 1 4 1 1 1 1 1 1 2 1|1 12| A-D-)

S, N2|+ 2 - 1 1 - &5 5 2 1 1 1 1 3 2 1] 1 13; EHF(5M(3)

ek N3l 4+ 1 - 1 - 1 = 4 1 1 1 1 1 1 2 1 1 12| D)F(=)
Nod|+ 1 1 - 1 1 - 5 2 1 1 1 1 2 2 1|1 13| BOFH)
NB9+ 1 - 1 1 1 - 4 2 1 1 1 1 — 2 1|1 12 —_—
Nel|+ 1 -~ 1 1 1 1 5 3 2 2 1 1 2 3 3|1 14| H3N(3)
No2i+4+ 1 - 1 1 1 1 5 2 2 1 1 — 3 1} 1 13] HBM-)
No3l+ 1 - 1 1 1 1 4 1 1 1 1 1 — 4 2/ 1 13/ M-

n Ne4|+ 1 - 1 1 1 1 2 1 1 1 1 1t 2 4 2|1 14| G{2)N{4)

ggﬁ NS5+ ¢t - 1 1 1 — 5 1 1 1 1 Y 92 3 2|1 13| FH
M7+ ¢t —- 1 1 1 1 4 3 3 3 2 1 1 3 1|1 14| HB3I3)J3)
No&l+ 1t - 1 1 - 1 4 2 1 1 1 1 1 2 111 13} EH-
Mol+ 1t — 1 1 1 1 5 2 1 1 1 1 3 3 111 14}M3)
NetOl+ 1 - 1 —- 1 1t 2 3 1 1 1 1 ., 3 1|1 13 DHGEHE)
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Bble 6 Distance among mother trees and the 7R, YRR OMSITEBNTIE,
disagreement counts of isozyme bands among 1 3 BRSNS ¢ il

mother trees in a stand of Daisen—Monjudo
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. . 1
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FHiNe1| No2 | No3 | Nod o )

DOE D AR—EEHS 8 LLL, BRE ZImk
a bla bjla bla b '

B hEEs: | BN 3 122 215 8 LTz A—83 6 LLET, abdidid
Eﬁ:;?g:e Noz | 490 |3 12|4 10 mhTsh, BEOHIE 15 L350
mother N3 | ars | o | TS|3 6 MakE, HEOESTH-. BHOB
™ N4 | 260 | 275 | 230 OMSHTITIE, BEBD 5> FHD
1) a NV FOEBOR—EE, b RERIK LI BRIINE L, N FOE RO

B

o B0~2Th-1, UL, RERZIK
# 0 HUEOENHEE DY RIRT,

Ul Ri—8it 4 ~127T, BEl&EKRED
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Table 7 Distance among mother trees and the disagreement counts of isozyme bands among mo ther
trees in a stand of Hiruzen—Nishinotani

~ — ¥ ¥ Disagreement countsl)
BNl Moz Mo 3 Ne 4 No 5 No7 No 8 No.9 Nol0
a bl a bl a a a bl a bla bl a bja b
FHNe o401 0 6 o 741t1 9l o &l 1 9
Nez2| 75 \ 0o 71 1 112 8™ 5|12 7/ 1 6|2 7
—— No3| 13.0 95 | ™~]® 4l2 5| 1 1w0|2 6] 1 7|2 8
TR EE A -
Distance Nod| 24.0 19.0 11.0 \T 5| 1 12|11 8| o 7)1
among No5| 355 315 | 225 120 | ™~ 1 1|2 7/%¥ 4|2 o9
mother
trees No7| 545 48.0 52.5 53.0 58.0 \ 1 8/ 0o 91 8
(m) Mog| 47.5 40.0 1.5 37.5 40.5 200 | ™~ 5|2 6
No9| 655 58.0 55.5 475 435 42.0 25.0 \ 17
Nelo| 675 61.0 56.0 45.0 36.0 59.5 40.0 20.5
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Bble 8 Comparison of isozyme pattern between mother trees and offsprings

TG Sl | v B o
¥ 4> |Mother PRl o5 atzl’;fjm%é /}\*‘/ F‘yﬁj F%N Y FOHBIEY Frequency of each band ©4)

tree or |No of | Average | Average
Stand | off trees | 4. b. h.| band A BCDETFG

spring (em) number | 2 HIJKLMNO
Faly, B #8 4 79.3 13.5 40.50 {100 75 25 75 50 75 50 100 100 100 100 100 100 100 100 100
U L, ;
MERE | ope | st 163 [12.93F1.12 [100 90 7 93 85 53 25100100100100 96 61 84100 99
TREE T I 771 |14.6710.47 [100100 0100 89 89 89 100 100 100100 100 100 78 100 100
PHO# 4 fit B 92 12.3 14.13H0.77 {100100 0 99 75 94 75 100100 100 100 100 99 74 100 98
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Fig.6 Family map of 101 trees in a secondary
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Table 9 The distance frommother tree to offsprings and the

DBROMHTIEFEE 26 direction of migration in a stand of Hiruzen—Nishinotani
m, BROLmTH 120 BELSORE | Lym | vpm | soHm| o
SlEHE & OBRIT DN mother tree Upward | Downward |Horizontal Total
Ti, TEE GERH ) 7T 0B @ ( 0~20m ) 9 K 10 & 3 kK 22 A
W OEE # (21~40m ) 15 11 3 29
TREFEICITHEIC, B M ( 41~60m ) 5 ) 0 ,
How (BFH) T masss (o1mpik) 0 ! 0 1
HEL b b LT #t 29 24 6 59
TEERSEAS B L, F iR oo B 27.6 m 25.1 m 201 m

BEZh-10(F9 ),

% ERA 33° o,




(68) HREA A @

R ESIO BRI BEIC S > THEh END -2 (£ 10), B LOHBEHESE—ETIVDT
W2/ ¢ LRV AISVSS, BEXKBRA O FEREICH T 3 FBHO FHOMRRHFELTAHAB L, X

R0 FHEIGIEE

Table 10 Difference in fecundity among mother trees

B EHiD> 5OMREENEIEE  Fecundity in diff erent f?lf«ﬁﬁﬂiﬁ‘éﬁéi%ﬁ )
Bk i) W% distances from mother tree %9 | Fecundity in different
Mother tree D.b.h. €m| 10m fFH 20m E0H 30m GipH 35 m A l?{%d};;r >2)é(rees %
Na 1 76 20.0 25.0 12.9 14.6 12,781 14.8
HKilt, | Ne2 104 16.7 16.0 9.1 71 6,781 7.4
NkE: | No 3 85 36.4 38.6 47.4 51.9 42,781 51.9
No. 4 52 25.0 12.5 15.0 16.3 9,81 11.1
No.1 93 0 0 0 0 2,792 2.2
No. 2 87 0 12.5 6.3 4.7 2,92 2.2
No. 3 75 66.7 42.9 37.5 35.3 17,792 18.5
” No. 4 60 33.3 18.2 16.0 21.1 12,792 13.0
Z_m“,’\ No.5 106 0 7.7 17.2 15.2 5,792 5.4
Ho# No.7 51 0 0 0 0 1,92 1.1
No, 8 110 0 24.1 18.2 16.2 11,792 12.0
No.9 61 12.5 38.8 28.0 22.0 11,92 12.0
No.10 51 0 8.3 6.3 8.6 3,92 3.3

w WIHE (%) = 1 FRAOMIFE/ SEEE X 100

BEOMWSTIXEE 3 BOFISE L, 25 4 BOFHIIPRL b -1z, HOBOMSITIX, 3
B, 45, 85, 9BOTHMLEL, 15, 2/, 75, 1050FENDIh o1z, —RICEED
INSVEEHI BTERE D - 1285, KEVWEETHEVWEOHh, BERIERORE I LLTL
b HI Uis oo 12, EHEORME S Bbn s, MEMEICE 5 L7007, BlIicE > TERNCETOR
HIEBD D, LIt TEREICERELL D LEbN S,

PRI EHE & TALRE & O RIORIIE 2 R —Bo R FIWTRET LT, MRy 5 &, RMMED/ >
FANHIRE D 5 FA—BEDBROAILL - T0, 1, 2, 3 e LIS ARER L TARMANCKD B T &3
T&5, b LEBEOMD T, BFREMND 5 DICR—EBEOB LD 5745 618, EHlfE & R
B LIWWws 59, EllEZo, 1, 2DENA~BHO LA TE L bhidsiin, ahT, S
FHEBOBEEEINC RIS FOR—BE O KM & HROBHE2HELI (F11~12) . X
BHEOMICBOTIE, F—33 0 0HEREILK L, 1UEBEH -T2, HOBOKSTIX, F—
B OHBREDREZ L, ROT2E00E»-T, MADE Y, F—800 TIxEHEL b X
BfEL/ha <, A—81 & 2 TIREMEO RS-z F—H1, 2 TEAMEIHBEL DK
S bid, BTRBEROBELNH B ERRLTVE, L L, B EREROBVEA—E 0T
SEHELERME L 9 R Bt EBlIZ L b6 0, RITERENICA 5 &, SHREOMD T,
B 6 30 mil T, EHORDMD TIZ 35 mMiS F THME & R L OEMKE L, TOWE
PUCEIF LRI D & A A D% { R L TV BDOTR/EWV EEA SN2, BFORITEEIY 3
&%, FREBEMHABK 30 m Th B RN B D & A FRDED b IZTENEOME S ZA N30
T, BTORMEHL hiZkE{ /L3 DEBbN 3,
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Table 11 The relation between the distance from mother tree to offsprings and the disagreement
counts of isozyme bands in a stand of Daisen~Mon judo
ffak, -Filsidg, Mabuiisdd
E‘H:dr‘: - i‘:é’;{g Z’)’ Ne I‘@ﬁ?}l{@ Measured and theoretical values in
sttance BB different disagreement counts {jf‘ T O
between 0 1 2 3 ALk ’(H ShHE
2’:5}15& iree J\’IR’H e i cr\f)ar:bmatxon
ke L s bl PR T RS T ES Bt PR ] ) Sia-mla
6~ 10 0 0.5 3 2.7 3 5.8 11 6.9 7 8.1 24 1.08
11~15 0 0.8 1 4.0 13 8.7 11 10.4 11 | 12.1 36 0.82
16 ~ 20 1 0.9 6 4.6 14 9.9 9 |1L.8 11 13.8 41 0.83
21~ 25 1 1.0 10 4.9 11 ] 10.6 4 1127 18 | 14.8 44 2.57
26 ~ 30 0 0.9 7 4.5 6 9.7 13 1115 14 | 13.4 40 058 |
31~ 85 1|08 5| 43 ] 8| 92| 11 10| 13| 127 38 0.05 1
36 ~ 40 0 0.7 2 3.4 7 7.3 11 8.7 10 9.9 30 0.26
41~ 45 1 0.7 0 3.4 7 7.5 11 9.0 12 10.4 31 0.62
46 ~ 50 0 0.5 3 2.4 10 5.1 1 6.1 7 6.9 21 2.41
51 ~55 0 0.3 3 1.5 3 3.1 2 3.8 5 4.3 13 0.47
56 ~ 60 1 0.1 0 0.7 0 1.5 2 1.7 3 2.0 6 0.78
& gt 5 |72 40 1364 | 82 |78.4 | 86 l936 | 111 {1084 324
% 2.22 11.24 24.20 28.89 33.45
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Table 12 The relation between the distance frommother tree to offsprings and the disagreement
counts of isozyme bands in a stand of Hiruzen—Nishinotani

BHRoA, THto2A, MEDbYHssH

E I P N ical ve -

o coe. |3 i, & | E 008 0
Dlstance - — 5{[‘1{%3’)“@%{ Ui m i i
between 0 1 2 3 4Lk Noof /lsﬁu 7}9-&‘%{
I:Séhgxfff Lree 5T e AN SO N U T B combina tion .&(AI—Bl)/n
springs  (m)| (AL | (Bi) |PooUEd AT | SR L (SR v SR i (n) i

1~ 5 1] 07 0] 1.2 1] 08 1 oz2f 0o |01 3 0.73
6~ 10 1| 641 12| 108} 12} &7 1119 0 (o2 26 2.29

11~ 15 41 01| 19154 11| 96 31 26| 0 |03 37 1.11

16 ~ 20 16| 1711 34201 | 16 | 182 31 s50| 1 |06 70 0.49

21~ 25 1311591 241|270 251169 3147 0 |os 65 1.33

26 ~ 30 18 | 2061 40 | 349 22 | 218 31601 |07 84 0.50

31~ 35 23 | 223 | 42 | 379 | 19 | 236 7165 0 |07 91 0.44

36 ~ 40 22 | 225 | 381383 261|239 4 166 | 2 |07 92 0. 14_%

41 ~ 45 17 | 193 | 41| 328 17 | 205 4 |57 0 |07 79. 1.12

46 ~ 50 18 | 25.2 | 46 | 42.8 1 33 | 26.7 5 | 74| 1 |09 103 1.04

51~ 55 15| 167 281282 211176 3149 1 o6 68 0.27

56 ~ 60 17 | 125 | 19 | 212 | 13 | 132 2 | 37| 0 |04 51 0.55

61 ~ 65 3| 52| 14 87 2] 54 2 115 ] 0 |02 21 2.11

66 ~ 70 11| 66 11| 112 41 70 1119 0 lo3 27 1.08

71~75 21 24 1] 42 6| 2.6 007 | 1 o1 10 2.33

76 ~ 80 0| 02 1] 04 0] 03 0o lo1l| o o 1 0.50

& & 181 1202.7 | 370 |344.1 | 228 |214.8 | 42 1594 | 7 170 828

% 24.48 41.56 25.94 7.17 0.84
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