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Genetic Diversity in Artificial Stands of Chamaecyparis obtusa
Established by Different Propagation Methods
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1. RESEHRICHIT3BEENSHEN

KEEHRICE T 2 BENZHREOCET %2, BTRERE 2 - 1B & 2 0EARRMS OB
ENERMEE BT 5 72%, BRBOIEERER @R T % 59~69 F4 (1995 4EH]
f£) O/ 5 (UTHRMRSERES) 200 LABETFLSBRLZEAICKLS 16
A (E) OFERKMSY (LUTHAENKS EFES) 2408 E L,

FAEMST ORI IS, BRIEL FILRHE & 0 1974 SERICHEIRM L 72T %, 1976454 A
AL TR LK, COfT% 1976 4£4 IR, 4 FRIEEHD 1980 1F 4 Hiz 100 A
MUTe Ef, [ TIZ 1996 AEICAE TR 30% ORURAERL TV 3,

2, TLARERICEITZRIEHBHM

ETHOWE 16 EAFANRSY EEMRDH 5 FAEDE XITE DERADL SHMBLTEGH LIS L
KETER LI SHEES LA AR E L1z, & LA, 19854 4 Hic FadgEdms
Mo 7YY LTRAKRERAD S, R 10~20AFBEHRB LT/ o - VA2 RBAELTELD, 3
FHBEHLLbDOTH D, TOHA 200 A% 1988 F Ik Lz, HRICBEL T/ o—v &0
BARDAHP 7 o - v BRERER LS o1, T1bb, RECERSHhTVWEHAD Y o—
YRR ARTH B,

ERE3MAIco0T, 19954 12 Hic B 5 5 50 ik % \AIEAICRA THEA ORTEL

#-1 REMSOME

Table 1. Description of sample stands

No. L vl FREB(AE) i f(ha) FRTEHE FNEE i1
Type Age Area Location Compartment Others
1 fagiutssny 60~80 10. 20 i W UL A PR ER R KT T-k/3f EEEHKILK
2 F AR 16 0. 36 R R SRR R (P AT 1-j2 R K TR
3 & LA, 8 0. 30 ” 567 ”

x-2 Sofric VB S L ORETE

Table 2. Investigated enzyme systems and loci

=S #&= AL TR

Enzyme system Abbreviation Locus
6 - RRARTIN A CBPIKERESR 6PGD 6Pgd-2
Fla—2R—6—1) CEIRKEREE G6PD Gép
TANSGE BT 2 ) ERREE GOT Got
ZlaFi—+¥ GK Gk
TF IMBURKREES ’ SHD Shd-2
N—FFF—¥ POD Pod
F4 7V RIT—F DIA Dia-1, Dia-2

BAKT )N ALy —¥ PGM Pgm
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Lo, R ICHT 22T —80°C THEIRIE LT, T4 V¥ A 2O5MTIE, 77 VT3
N L RE B EE TEAL 5 (1990) D HTEICHE » TIT » 120 BATICH WD RFK-2 1KY 8
R, OBETETH B, CNOOBEFRIIOVTRE, KRERODFTCL >TTa¥A A
LHEZE I N TV 3B (UcHpa el al, 1991),

18051 1o BB T OBETIED 5, —BETEYT ) OEHBEETFHN, ~7 o EZeER
OIAFHE H, 23R, #oy T Eicki L,

#-3  BbkSy & HAEMSY OB TR D HE

Table 3. Comparison in genetic composition between mother stand and its progeny stand

Binv
Number of genes
BIR TR ESAvA:U S BT BlEE HArE z’
Locus Allele Frequency Observed Expected
RE#kIY FEMD BEFR? KM REkksr  RAEMKD
Mother Progeny Mother Progeny Mother  Progeny
stand stand stand stand stand stand
6Pgd-2 a 0.31 0.55 31 55 43.0 43.0  11.75%*
b 0.69 0.45 69 45 57.0 57.0
G6p a 0.62 0.48 52 48 50.0 50.0 0.32
b 0.48 0.52 48 52 50.0 50.0
Got a 0.21 0.21 21 21 21.0 21.0 0
b 0.79 0.79 79 79 79.0 79.0
Gk a 0.91 0.88 91 88 89.5 89.5 0.48
b 0.09 0.12 9 12 10.5 10.5
Shd-2 a 0.42 0.43 42 13 42.5 42.5 0.02
b 0.58 0.57 58 57 57.5 57.5
Pod a 0.76 0.72 76 72 74.0 74.0 042
b 0.24 0.28 24 28 26.0 26.0
Dia-1 a 0.77 0.75 77 75 76.0 76.0 0.11
b 0.23 0.25 23 25 24.0 24.0
Dia-2 a 0.03 0.13 3 13 8.0 8.0 6.79%*
b 0.97 0.87 97 87 92.0 92.0
Pem a 0.05 0.06 5 6 5.5 5.5  0.10
b 0.95 0.94 95 94 94.5 94.5

**5%RKETHE
** Significant at 5% level.

-4 B ERERSO | BETES O OEMBETH O, &~F o EaEROBIFFE (H.)
Table 4. Effective number of alleles per locus (N,) and expected heterozygosity (H.) at mother
stand and its progeny seedling stand

BT 6Pgd-2  Gép Got Gk Shd-2  Pod  Dia-1 Dia-2  Pgm iy on:id t*
Locus Mean Variance
N. BEMS 1.75 2.00 1.52 1.17 1.95 1.63 1.55 1.04 1.10 1.52 0.13 0.49
Mother stand
AR 1.98 2.00 1.50 1.27 1.96 1.68 1.60 1.29 1.13 1.60 0.11
Progeny stand
H, REFES> 0.43 0.50 0.34 0.15 0.49 0.38 0.35 0.04 0.10 0.31 0.03 0.54
Mother stand
FE®D 0.50 0.50 0.33 0.21 0.49 0.40 0.38 0.23 0.11 .35 0.02

Progeny stand
¥ REDIERIE N HWTNOHFE TR 72,
* The results of t-test were not significant both in Ne and He




128 & TESK - MUEHARTT « EHRREL - ATH—FE o HrHHigE

III. HF R & & X

1. RESEMDOBEOERENSHM

K3 T RRSY & T DRAEMS OBETHIE S L OB S N CBRIE TS L 07 O B5E
ZNT o MRS DBIETRRICELS 20 ESh%E, ZRENOIEETRE y BELICE -
TREL, 20, #H, 6Pgd2 BL U Dia-1 125\ T 5% KETHEESAD S, Lh
L, i 7 BEFEBICBOTREEESAD SNt —F, EFOBEHSEED FHE
ERETH 5, —BIETEYD OEHBETES L UO~F o BAKRROMHEOEEES t-BE
KL OHET 2L, HEMCEEERIZDONEL -7 (F4),

Db &ip b, Bbsy & EAMSS ORICZEEIICR 2 EBENEESIDEL, BBUR
ZHUESHER S TVWEE VR %, UL, BNOBETESRSE, 6Pgd-2 %LU Dia-1 iz
BV THETERICESED SN, 6Pgd-2 © X 5 B IEETHEOS VBEFEICB LT
bRODBRONAIEDS, TOUMBBEZY Y 7Y v /BEELREZ IV, 1, EEHOEF
HIBRICSH » T, S EESEROBDE & OBIENELSED SN 3 0D, BEFHEICIRA
SIEBPEDIT O LW 5D > TV B DT (Tane and Ipg, 1998), & OF B TOH
EHIEBHRKRE ZEZ IV, 51T, TO& S BEBRBLETHEEOE VA5 BT (rear
gene) DIHEKRE VI L TRI VP TV EEZ SN B A (HATTEMER et al., 1982), Dia-la T 1:BE
THEOEMAED SN, BTREICEL T OBEFEH - 12E 0@ 5% { OFFHE
BanfoalfetEs e T 2, $H4b 5, KD & EERDORIDOBRIZIRD I, BEORERS
B> B EsfTbO A L CERT 260EE L 5N 3,

UED#ERD S, BEOBTRIHES & - 1258, 2K E LTI OB 14k
ROMDIB VT H ZREMEFS 0 30, WEREEOR O SBENZEEICS 23438 RE
TERBOVILHBHShEL ST, THhDE, BTHEICH->T, BRSO 2~ £ Ok
BRRANBGFETEDZLOREBT L ENTFREEEZ SN S,

2, TULARERKICET 3 REHSHM
KEMD &S LAMS O, SBEETHED~F o BEAKRROYRHEOEHEIZZ 2 h 035,
027 TH o, WFERICIIEERENED SN S (F-D), THbE, & LAMSTIRIBLHSEM

K5 FEEMS LS LAMY O~ 7 oA kB0 HRHE (H.)
Table 5. Expected heterozygosity (V,) for 9 isozyme loci at seedling stand and cutting stand

o BL TR 6Pgd-2 G6p Got Gk  Shd-2 Pod Dia-1 Dia-2 Pgm S plgwx A
Stand Locus Mean  Variance
LM 0.50 0.50 0.33 0.21 0.49 0.40 0.38 0.23 0.11 0.35% 0.02
Progeny stand
= LARKRSY 0.44 0.44 0.21 0.09 0.25 0.21 0.45 0.25 0.13 0.27° 0.02
Cutting stand
S UAE RG> 0.44 0.50 0.39 0.14 0.48 0.39 0.38 0.32 0.13 0.332 0.03

Cutting stand®

FEURMACBW TR~/ 002X 058

* Individuals belonging to same clone were considered as a individual.

** BIEB VI 7 7Ny ST, Duncan’s New Multiple Range Test C 5% L~ OB B RENGEEST 5.

** Differences are significant between differents alphabet by Duncan’s New Multiple Range Test at 5 % level.
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#6 &LAMMCHBITBMMET L DEETH
Table 6. Genotype of individual tree at cutting stand

B TINES 6Pgd-2 Gép Got Gk Shd-2  Pod Pgm Dia-1  Dia-2
] a/a a/b b/b a/a b/b ala a/a a/b a/b
22 a/a a/b b/b a/a b/b a/a a/a a/h b/b

46 a/a a/b b/b a/a b/b a/a a/b alb b/b

36 a/a b/h b/b aja b/b aja a/b a/b b/b
47 a/a b/b b/b a/a b/b a/b a/b a/b b/b
8 aja b/b b/hb a/b b/b al/b al/b b/b b/b

a/b a/a b/b a/a a/b aj/b a/a b/b b/b

a/b b/b ala a/b a/b b/b

32 a/b /b b/b a/b b/b a/a b/b b/b a/b

b/b

/b b/b b/b a/b b/b ala
s OB E IR CEmE TR E2 R TEED T ) — T #RT

Individuals grouped by hatch are same genotype.

1
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FEEOBIZTFRISE U RS 3TX1074 TH %, ¢/ 5, No.26 &[E UEBETFROMEKH
HEEEROL 51 5 MALBIT 2HRIE GTXI0W &L, ZbDTHBEHREVL B,

S LAMS OB5S, [ UBETFHOEGESZEHE SN S DE, B URERICHRT 268KD 7
o— VEGSEET 5D THD, IO EBNTFoELSEROYFHELE S E3EHKNTS
3, £CT, Al—vu—visaBasnsflierrhFh—3EoHiclT, —fHEEELZT~F0
BEARROYIFEAFIE TS L 0334 L7 D, KERDLEDOBOENS B o1, THRbL, E
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AT 5 12D BT OBEMEEERBIDT 25, FRICE L OfEd SRS, KEKR
RO fEE BEbNn 3,

—fiz o — vERTIR, B—FR3080 7 0 - v ToEKSEEROE EO ETHESE &
N3, BENESEEEBRECHDIEZL0<A F RAAEGEKEIN TV S (BH, 1996), L
L, AHROHEL,LS, S LABEBRKCBLTHEROBEB#EEBEVWAZ Lk, ThiEd
HELS 7 o—- vEEETOT LS, HMOBRNSHEEEMR T LBb0 3,

PED#ERH»S, b/ F ALKOBZHIZHRMED, BTHREPCS LKHEMOEE DR OIS
Eil &> TEAISNBZEENHASHICK »t, TbE, ANLMEBREMICERIREBICHRS S
B1-Hiid, BB TOBCNERSBOD CTEETHDL LV D, 5K, WNyoBEENHE
LEMMOMFERFICERTE 2, BE, HHEY AT LOBEEN > TITE /20,
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b/ D ATHOBIZIIZ RN O FIEL RIS 2 7T, B & 2 OFEERRMS ED 7 A
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Summary

Allele frequencies of isozyme genes were compared between a mother stand and its
progeny stand to reveal the actual condition of genetic diversity in an artificial forest of
Chamaecyparis obtusa. Genetic diversity of the mother stand was maintained in the
progeny stand for the most part. However some genetic offsets were observed in specific
loci, which might be caused by biased seed collection from a limited number of mother
trees. Therefore seed collection from large a number of mother trees is necessary to con-
serve the genetic diversity of the mother stand. Comparison between the progeny stand
and the cutting stand of which stocks were taken from the progeny stand was undertaken.
The expected heterozygosity of the cutting stand was lower than that of the progeny stand
owing to the existence of plural individuals belonging to same clones. However, the ex-
peceted heterozygosity of the cutting stand was almost the same as the progeny stand
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when individuals belonging to the same clone were considered as individuals. Accordingly,
it is possible to conserve the genetic diversity even in a cutting stand by taking stocks from

a reasonable number of mother trees.

Key words: Isozyme, Genetic diversity, Chamaecyparis obtusa, Seedling stand, Cutting
stand



Changes in Water Relations with Temperature
Decrease in Cryptomeria japonica and
Taiwania cryptomerioides

Masashi Hara, Mariko Norisaba, Makoto Svzuki, Takeshi TANGE
and Hisayoshi YacI

Seasonal changes in water relations of Cryptomeria japonica D. Don and Taiwania
cryptomerioides Hayata, whose natural distribution areas differed, were investigated. The
increment in hydraulic resistance in winter was more apparent in C. japonica than in 7.
cryptomerioides. The osmotic potential at saturation and water potential at the tugor loss
point of C. japonica decreased as air temperature decreased. Though the same variables of
T. cryptomerioides decreased as air temperature decreased up to 16°C, they did not decrease
as air temperature decreased below 16°C. These results indicated that C. japonica was more
tolerant to low temperature than 7. cryptomerioides.

Genetic Diversity in Artificial Stands of
Chamaecyparis obtusa Established by
Different Propagation Methods

Ding-Qin Tang, Hiroyuki IkEpa, Yoshihiro WATANABE,
Kazutaka Murase and Yuji Ipe

To reveal the genetic diversity in artificial forests of Chamaecyparis obtusa, three types
of stand were investigated by using allozyme as marker genes. Genetic diversity in the
mother stand could be maintained in its progeny stand. However some genetic offsets were
observed in specific loci, which were supposed to be caused by seed collection from limited
mother trees. In the cutting stand, the average expected heterozygosity was lower than
that in the progeny stand, and returned to the same level as the progeny stand when the
individuals belonging to the same clone were considered as an individuals. Therefore,
genetic diversity could be maintained even in cutting stands by taking a reasonable
number of mother trees.



