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first-generation Anthocephalus macrophyllusin Indonesia
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PO1* R
HNZREDRR
HIBEHAIE THONCR > ToBRREBICELUHEEICEETYT
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P02 study of introgression at loci associated with traits adaptive | ;k¥¢iE#&
to coastal habitats from Quercus dentatainto Q. mongolica
var. crispula)
HRBBEAXNICEITZ ./ FORMEISSELUVENICKE |
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PO1*

MIG-seq SNPs

SNPs

P02

(Common-garden study of introgression at loci associated with traits adaptive to coastal habitats

from Quercus dentatainto Q. mongolica var. crispula)

In northern Japan, Q. mongolica var. crispula (Qc) is common in inland habitats, and Q. dentata (Qd)
occurs in coastal habitats. At the northern distributional limit of Qd, Q. > angustilepidota (Qa), a hybrid
taxon between Qc and Qd, occurs in coastal habitats. These taxa were transplanted to inland and coastal
common gardens (sites). Genotypes at 27495 loci, phenotypes of eight traits of leaves and shoots, and 30-
year-old tree size were measured for 224 individuals in both sites. Genotypic variation revealed a hybrid zone
between Qc and Qd, including both northern-edge Qd admixed with Qc and coastal Qa backcrossed to Qc.
Phenotypes of Qa trees were intermediate between those of Qc and Qd trees. Size of Qa and Qd trees was
smaller than that of Qc trees in the inland site but was larger in the coastal site, suggesting adaptation of Qa
and Qd to coastal environment. Local ancestry was estimated from phased genotypes of admixed trees using
47 Qc and 25 Qd reference trees, indicating heterogeneous ancestry along chromosomes. Association
mapping of genotypes and admixture mapping of ancestry suggested that some loci potentially associated
with four traits were related to stress response and were located at introgressed genomic regions. DOI:
10.22541/au.169243027.71709390/v1
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PO7*

“NINELTDORARE” L S B KELFRRE / BLD R X EEDEGHENR
ORHIER (JUNAFARFEREVERRZEMZAMN . AREN, BIHE MK EREREFHT5)

1984 ¢, tHEF - HEEARICAIE T 2 Ro HIL (1,491m) O FEPERHANC 2 FEGRESFER I iz, TR
WE, FRES (1986) X HAMELL O A RRNFHE LM TS EEML . & 02 FREEHIZRAED AHE
HAE W RO T T b, SN TIEAEZRE . RAEOKIDIRIC A ¥z —EHEk L., BERS L
TWBARICOVWTRETALDHERICIZ2bDE L EZ LN TE R (KH, 1980), Z DR HIlI= 1
BTN AR I 2 RABEZ & FhE, UNAR Lo RARAFEM L L CHEREREIR
Ex%, 7, JUNTIREL 2B LARIC X 2 2AFDEMBEAITITONTE Y KM 2 FAER AL
VLTWwW3 (EE. 1989) Z eHILNTW» 3, Ro HILA FHEEH & 2 oE Rk e OBIRMFIIL R
O HIL A FEEFEICN T 2 N DB 2 MEEWICHRT 2 T30 0 L 5, RfFECit. BoHiLR ¥
HEECEMPFAEZ T, HERTE 22 Tofffic LT DBH, GPS 7—42DlllEBs L UH v 7Y v 7%
1oz WEY v T A0 6 SSR OHTIC X 2 EIRMIT 2 EfME L. < DAFETEOBEN S HET 2 & &
b, BAAFLHEHHARARF I X ONINTERMTE & OBRM: A b Z DR MGEE L 72,

P08

NEFRREBEIISTHEICHEN SN LT Y XX TEOHES L UMKE

O#KRETF (RMEETRF). REETF (BRKF)
BER ONERBEFBERA) . kRS (ERRHLILKF)

INERFEBEA D LT F 2 TRBIGHEICKEIC X o Tl Lzdh, v YmansyF (UTF
vovnu), YRATHF UFv=), A=A T7%F (UTAA) © 3 ATz, L
L, FANFHENTEBO T a2 4 T2 T3 EBHLPICR>T0wE, ZTNETICHE TN
T 3 REY LB OREED O, AN LR 21T 072, v 7Y v & v =I3RHE 0 & BRI
DR AL, KA S QFATEETH O, Mz LTk ) C e ans, —h., A4 ERESET
lzazA7, #EJIETA 2Dz az 4 FicpfbLTnwiz, BBIED 420z axf47D5H 120
REDT a4 7EREAMICKE BVWEIRONT, A—EThbdeEz b, REIED 2 DDxa
ZATEIRERDA AN RN Z =V ITECE D ZEMFEE ZE 2 b, FifEE 322 L 2RET
2 (AHFTILTHF, ANV LTHF), VD1 DD ax 4 TRERDOA AN EHED 1 DDA
HYTTLTHFLDORMICHEST 2 HARKMETH 2 2 L BB Lotz (F7H v~
LIHF), XoT, INEFFEEDOLI XL X TBIIS 1ML §5 2L 2IRET 5,
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P09*
A R TERBHIE - Tectona grandis DE(GEEDRA L RIFHEICHEEFOER

OB taz N GURKFARF A BRI S8 908%) . Eko Prasetyo (Vocational College, Universitas Gadjah Mada)
Widiyatn, Sapto Indrioko, Mohammad Na'iem (Faculty of Forestry, Universitas Gadjah Mada)
7 miE (BRRMRERE). N B2 RAZEDRER)

F— 2 (Tectonagrandis) 135 MifE D@ EFIAER O 1oL LTI, X 7 EEZFLICALA VY FATT
ICBWTHEICHENR - KMAEERRINTWE, il 4 v P2 TIRABEORAKMIEI CH Y | BTEMK S
NTWBEAEBKARDAADOHND & ORI ICHEL Tw 23 D23 RHEECTH v | BEin T ERER O BN 2 5 B IEN
K DBHITREE 7o T b, MA T, SUERZENCHHT L 22 i 7B F - EFED 720 I RIEEB) I 4 5
JF sk D AEMR OISR E T S O BT H B, £ & O, ENERHENT 28 L CEENHEK & 2B
ORI & BRESEICH B T OBRET o7, RESHEM, ¥ v 75 I EROAFH 17 £M % xR ic dd-RAD
seq ICX % DNA 74 77V —{FK. NGS ic X 2 HERHIZ Y 217072, 244 {EK, 3133SNP %% ICHE(S
WG ol %, 122 filfk, 8948SNP % %5 IC Bioclim DABHBREE T — & % ] L CEREDEIGHIEIE T DR %
fTo7z. BIHEMITOKE. 1 v FOEFBZOMOER & K E GEIEICHE L, ¥ 7 BERILZ
FRIxve— AV IFO-HOER BRI HREEEL T B r o7k, £, A VYV FO—HD
EHE 24 OEFTIREBREGHEZBH LTV A0 IO ILEEFERE LCHEETH 3 2 LHARE
I N7, BEEIGHNEE - OERO#E R, et 535SNP 23K X B (G T & ST — 2 ic B3 3 A EcZE L%
T L7z A, A v FOERCREGEIGHES S WATREERE 2 b 2R L ko T,

P10
ZEEYBHEDEICNI M ERD : 25 B R & L LLBREHEENR

ORRAAX, REHE, BAMNK (REAP). BE¥— (FEXP). BHE (KRAIZKZF)
BLEA GRILRZF). BEAl GRILXRZ). RfE (70 Z0k), EIf= (BT itRBER)
REWY MBERIXF). FHBEA (BFERESLEDER). IBEE (NFamH)
BHEM (BLsLEYHER). AREE (RBAF). B4AE FEEYERE27R)
BARN (RERIKXT), WREER rRAF). BRFOEE (REKRF)

EEE D BUCHEE % 017 3 2 HBCR it R 2 < 13, M c@ 3 2 02 —v el 2 2 e n—o
DEFERE A INTE A, —F T, FHUHECET 2 CEEMES —BL R wHfld % < EInH
WOREOLOENEINIERLAHMT 2 2 L b EBEAMICGHECTDH 5, HURL BRI KT L 72 HARWE
D% FHR ICIE, WEEE AL FEREICHE U X 5 IR L 722035 b SRkl Z2 b DY 23 04 3
%, AR TIE T 0% BREYIHEO LR FHIENT 217 5 & & T, BNMEZ LS H L 72 SRR &
AV DR E RO 2 ICT B 2 L R HINE Lz, 25 M OHEE MY 2 R ICENEE T — £ 2 IS
L. BEEiE o, BRI LEICEE S 2 BR, RHMMLORR R 7 — i D nwCTiE 217 o 72, &
oHEE I B3 2 M AHBA AT DGR, s fikEe L AHBE T 2 B7x 3 3 M oERHEE 8 0 b, % o SfE
EECHE & 7= A BT & L ISR 7n o T HREME AR S Tz, BRI EEE T3 2 X 2 fig#T T
(. MR REEE N 2 CRERRE & L C o mmiEe - ANER - T EU R - B O RR I T T
TES T 7 AN LD KFofET 50 JFERTLARR I HBSEE M A3 Z0R I/t L7z 2 L A HIBA L | (KIRES o
KIS VIR LN L 2R E LTOmo okt 232 b FEA 7 2 LR B I -,
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P11
BEOBIEHER L AHES : 7Y 2E - -BERIERR

ONBFHEN (RERFERIPMER) . ZHEL MAREEL Y % — ARMEHBEERIE)
AREM MKRBEELY&— AMNERES). LEEHE MAEEL > 2 —)

BRI L > T, RN TH BB RLHREL D 5, BHEIESL VB IE, SCESEE 256
L WIHRER BN 2 25, B GER) o4EEICZZFS L WiliEErd 3 (2 v X0 ER), KR
D HIZ, JATER 7 ) OBBOBEI 2 T, B ) Lk - EBEAEN OB ED XD RBIR D B
DYEWEET 2D DTH S, WREM L v X —BIFEBERESBIE - L7 15 FED 7 ) 8 Rificix, B
BORERBEMNAERELD Y, TAERKTHIEL ZHICEWTHHAR L FEROBIEOECZED TV 3,
AFZETIZ, Thd 8 RHED 2HEHDEARE % 18L Ky Michiz, Ky PoOREAZEz23Z &Ik, &
BT IR & SEEX 2 E L, BHE O@BIRINA R & KR OB EIRFIEOBIR 2 BGE L 72, (K%
X & mRmEEX T, BIRICKERBECYAE L, MEEXDIT ) 2B E . BRI - 72, BERER
> TH, FlIOERE S CHEEAEIC VW CIE, RO 7 v 7 3MRENDEM2DH 528, &I RES
EEEUERZHEDO T v 7 2EDb Y, ZMIC K o TEEIGEICENRD 5 2 EIRBI NIz,

P12*

Among-family variations of wood-color parameters, total phenol content, and total
flavanol content of the third-generation Acacia mangium in Indonesia

OMasendra, Ikumi Nezu (Tokyo University of Agriculture and Technology, Utsunomiya University)
Yusuke Takahashi (Tokyo University of Agriculture and Technology, Utsunomiya University, Forest Tree
Breeding Center, Japan), Futoshi Ishiguri, Jyunichi Ohshima, Shinso Yokota (Utsunomiya University)
Fanny Hidayati, (Universitas Gadjah Mada), Arif Nirsatmanto, Sri Sunarti (National Research and Innovation

Agency, Indonesia)

Acacia mangium Willd. is an important fast-growing tree species because it has been extensively planted in
Southeast Asia. In the present study, wood-color parameters, and amounts of methanol extracts, and total phenol
and total flavanol were measured for the inner and outer heartwood of 10-year-old A. mangium. These A. mangium
were the third generation in the tree breeding program in Indonesia. We used 100 individuals from 20 half-sib
families originating from four sub-lines from two provenances. The mean values of five families in each sub-line
ranged from 21.90 to 27.02 for Y (lightness), 0.37 to 0.39 for x (red to green color) and y (yellow to blue color),
4.0 to 7.3% for methanol extract contents, 0.100 to 0.227 pmol/mg for total phenol contents, and 0.010 to 0.039
pmol/mg for total flavanol contents, respectively. The broad-sense heritability (/) values showed relatively high
in wood-color parameters (/# = 0.000 — 0.282), but total phenol and total flavanol contents showed relatively low
(H =0.000-0.106). It suggests that among-family variations on contents of total phenol and flavanol were smaller

than those of wood-color parameters.
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P13*

Geographic variation of arabinogalactan and extracts contents in the heartwood of
Larix sibirica naturally grown in Mongolia

OTumenbayar Ganbaatar, Masendra, lkumi Nezu (Tokyo University of Agriculture and Technology,
Utsunomiya University), Futoshi Ishiguri, Jyunichi Ohshima, Shinso Yokota (Utsunomiya University),
Bayasaa Tumenjargal, Bayartsetseg Baasan, Ganbaatar Chultem (Mongolian University of Science and

Technology)

The most dominant tree species in Mongolian forests is the Siberian larch ( Larix sibirica), which naturally grows
in the center and northern parts of the country. We collected the larch wood samples from five representing
provenances (Khentii, Arkhangai, Zavkhan, Khuvsgul, and Selenge) to evaluate geographic variations of the
arabinogalactan (AG) and extracts contents (hot-water extracts [HWE] and 1% NaOH extracts [AE]). Five trees
with stem diameters 20 to 30 cm at 1.3 m above ground were harvested from each provenance. An intercept-only
linear mixed-effects model with random effects of provenances was developed for estimating the variance
components to evaluate the geographic variation. The results exhibited that the variance components of individual
trees for AG, HWE, and AE were 99.2%, 93.1%, and 77.4%, respectively. On the other hand, the variance
components of provenance were 0.00% for AG, 5.08% for HWE, and 21.05% for AE, respectively. These results

suggested that the effect of individual trees on all measured traits in this study was larger than provenance effect.

P14*

Among-family variations of growth and wood traits in the first-generation
Anthocephalus macrophyllus in Indonesia

OUmi Latifah Dyah Dharmawati (Utsunomiya University), Ikumi Nezu (Tokyo University of Agriculture and
Technology, Utsunomiya University), Yusuke Takahashi (Tokyo University of Agriculture and Technology,
Utsunomiya University, Forest Tree Breeding Center, Japan), Hikari Yokoyama, Futoshi Ishiguri, Jyunichi
Ohshima, Shinso Yokota, (Utsunomiya University), Fanny Hidayati, Agus Ngadianto (Universitas Gadjah
Mada), Yus Andhini Bhekti Pertiwi (Universitas Sebelas Maret), Arif Nirsatmanto, Sri Sunarti (National

Research and Innovation Agency, Indonesia)

The breeding program of Anthocephalus macrophyllus (Roxb.) Havil (jabon merah in Indonesian) has been
carried out in Indonesia due to the high wood demand for supplying raw materials for pulp and paper, plywood,
and construction. In this study, the growth (stem diameter and tree height) and wood (stress-wave velocity) traits
were measured for 11-year-old first-generation A. macrophyllus. Total 65 trees from 18 half-sib families, which
were selected in Indonesia, were used. The mean values of 18 families ranged from 15.2 to 26.9 cm for stem
diameter, 17.5 to 22.4 m for tree height, and 3.58 to 3.95 km/s for stress-wave velocity, respectively. The broad-
sense heritability of stem diameter, tree height, and stress-wave velocity were 0.232, 0.303, and 0.121, respectively.
These results suggested that families with high volume and Young’s modulus of wood can be selected for effective

wood utilization in this species.
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P15*

A F2¥T7DE 3IMR Acacia mangium \ZH 3 2RO
EEAMEHICETIRRHEER

OFlLory, AE XK. KEHBE— ERE= (FEEAF). REEE. Masendra (ERETIRKFKF
Bt. FE=AZF). Fanny Hidayati. Agus Ngadianto (Universitas Gadjah Mada)

Arif Nirsatmanto. Sri Sunarti (National Research and Innovation Agency, Indonesia)

AV A>T Tl REBTH D Acaciamangium DEREHH 3 MR T cfrbhTcw3, chETlc, i
KIKFECOMRIVE CIEBIEN 752 =AM EE RO 2 I I NTE TS, L LAaAb, 7Ffl
RAMMEEIRFHE E Ty, KT, 4 Y FAYTOFREHY Yy 7 - 74 /7 VISR S vz 10 4F
4D 3 A A mangium 4 100 filfk (4% 77 4 v x5 R X5 HK) 2T, #MlERE OKEliEs
FBEER) OFREHAEFHCE T IRAMEREHEL 2, ERTHRONLZT—2FHVT, 377
AvZeiERREERMEL LA AEHT T A (ERAE L ORER) 0#ERE2fTho72, 20D
BRI 774 vics I 2 BEEERZRVC IRIE2TofiitRics v, JHRIcEI Wz T 208
FIRE N, 72 BRI NAETMIC BT 2K RO DHUR AL, WL 0h D25 5 b oo, ik
WHEZR L7z, 2OZ eh b, MEROPERETRZENICKIETTREDFEII/NI W EARBRINT,

P16*
WARRBFHNICE TS 3 FEF ) EMKRDORRTE L ICHIRGERERE ORBER

ORERE RREIAFAFR., FHREAFEFH) AR K. KEH— BAF=Z (FHR=ZKRERF
) AZTFEE, REFE, Mk X EELESTE4—)

AR, ENIC BT 3 BB oS EE 2o T b, AR clk. BAEBoEKEREE L<oF Y o
IR 2 a2 7200, HiRER TR CAEF L= 3HEEF ) 156 Ak 20t Ric, WERE LISHKE
HHREOBAREZH O 2 L7z, R0 ER. BiE s X OG0 BARTERE O I H + AR HE R 2 13
11.0+1.7cm, 454£0.61m 3 X 12.27+0.13km/s TH o 7=, FoNTFERE S Lo, KUE DOHBIRE
ZEH U AR, B & IO REEE & oI B MHBERR IR bk s o 7208, WEER LG
WAGHRHE & OMICHEE R A DHBEIBER D b tz, Ko T, IMAKESROHEKRIZ, 167 M ERERE
BEVEEZ LN, LLikdb, FHEOVFEES X CHFEEFEED O EBRE 2R L /R, I6h
BACTHRERE T b /NI W (5.7%) 2L, Rwc, BiE (13.4%). MiEERE (15.5%) OIETH - 7-,
LED#ERE» . F VIcE T, BRRESFWEEZBEO Y v Z7EBMREAICH 5 d DD, o
YV IV ROMUABEB ZRERE L /NS W EARBINT, ({Eo T, MERE ZEE L L 7-(@ikE
B DY v 7RIS RIETHERI NI WEEZ LN,
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P17*
Mis 12 FOLEM A FREHROFRHERRICE T 3 REAMOHME
OMARA (FW2ARFEZM). 2BER (FRERFEFH). REAE (FHREREZEFH)

wLony) (FREAFEFH). ARK (FRERFEEFM). KEH— (FHRERFZEFH)
R (FHZRFEFEH)

ik

qE B

ik

AHFFED H I, FECE R RSN ISR & 72 blis 12 SE o DTk 2 ¥ SRR H sk o 2 il B R %
BT DRI OMBEEZIAL T 22 & TH D, RIFFETIE, 240 ik (8 5% X K55 5 flik) %
ABERRE L, (KRR, ST, 8525 6 FiimH £ ToONEE X °6~10 EfgH 2 Stk £ <
DHRD 2 ThiiH HRERF A RN 72, % ok, TR 27, MOE X MOR Z#HH L 7z, Bk
%, AERF R /NGB R BRI L . [ECEEZHEIE L7z, oz d Lo, K5 X UL R
MoOWNER - 4858 ZHERE Lz 2 TRED SN 21T 7. ZOMER., 2EEICEWT, KREH IV
EAENICHEEDRD DTz A, KR L ORANFHIEERD bNieh o7z, $iz, FWEICIZ, P LA+
e ofIcE WIEOMHBIBEfR (B 0.8 LLE) 25380 bz, S b DfER 2 b, el = ¥ 5l ik
DYHFRRICE T, KEYIAA K 10 FH £ cofM, BECHEIIRRECTREAR Y | KRDIEM IFE
FHL R ERBE N,

P18*
ITY/RVICEITBIRRDEVE LVBAERY’BMREERDFEARNERICRIFTE

OISR, REAE, AR N KEH—. BEE= (FHRERFEFH)
A& # (FEXREHEFE). BN B (GMEaMRmmAkERZL > & —)

AWgE i, by e BBIRICE T 5, KEMB X OCRKENORKBEDE VD, B RKEERICKIZT
FERHOPICT 2720, 43 FET Y < VREEBPER R (6 F5 X AN CTHERBURHE A5~ ~
Rif 7 filthz 2 k3o, &6 {ifk=36 k) oMM GEE R zhio o 1 FimE. 3 FlmH 2 5 1% 3 Fii
Tl 30 i H F CHIE L7z, MIE L 2 GEE RO EE V< sEic o R AmAs €7 v %
ERR L 72, Z DFER, YR ICKRZDOEBNREFHFOETARRIRE Nz, fE> T, TV~ Y DMMEGEE R
. Bl S 1 FERREICE O TRR LRV TOREEMEBE L. TEREROBIICE . 2 OIER TR L
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