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Prediction of pollen dispersal in Japanese cedar
(Cryptomeria japonica D. Don.) and Japanese cypress
(Chamaecyparis obtusa (Sieb. et Zucc.) Endl.), and selection
and utilization of male-sterile cultivars

Hiroshi Saito*
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WHED B AL, WD 30 AEEITIE, FHRFIH OWA b
B U IEREMMRS & Sz (bR - R - AB
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1983 ~ 1987 $0) 10. 0% 5, #9930 A= D 2016 4
121X 48. 8% ICE LTk v . HAME A 23R TV
% (RO 2017), —J7. AE O H SRR EF %K
Z Xt L= A Tid, 1998 40D 16. 2% 7> B 2008
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e E A Tl L%, BURICHHEEI T8 2
A, HERENEDLDZ ERDHoTZ L EHRELT

W5, THHORRIT, SEAELTIICHELT
WRWIEE TIFRRHIE DGR MR & 5 Z & 2R
%o SEIOWAEETIE, 2FHTRELTEY,
BHBBAARB S OFF LY 1 FERE N & E2 M.
ESEEa T T ODFRICBWTHHEATEEF LT
—ED BREHEDNHER STV b, Rl
HEREDN D7 <, RHIEIZIZE A E R BN ot b
Ezbhb, £, BERIOEERICESFICTIVES
2 ~ 3mm FREE DRBARIEIE S DT FERFEN
AEER 2 b DITERE LW L7222 (3-3),
RLHIEN DTN THATZHATHDL EEZBND,

42 MHEMERRAFOREEXDIEEEDNE
G REEDE KT HT=> T, ETHLES
WCETEDHETHDLIZEnRkDOND, ZOMK
EEEIE, BICHEEZ AN TETZTTHY (K
3-1. K3-3), BHEIRL THD, Hii CEML T
WERERIETIX, BA DRI TOENLH DWW IE
DR CTEET HVLERDH -T2, Aot T
T &S ERBEMBE A A S Y IRk BT
HZET, BE=— N NDRAORENTEEEROE E
OIEENATRE L 72V | 1FDHDFERTITH 503,
TEEMERM E L Z EPMRIN TS (X 3-2,
#3-2), EHIT, MERICATERRE XA RO fE (K
EhoAZ LT A ET, TR UUEESE
KIFEIZAMETE, 2 ATHIEERBETH -2, BER
BEIIERIEIZ AR THEICREE N D 72 < RS
BOMRLMER SN, BIE, HRIIETIEEILHIC
A FD LD, HAEOREZEEL T, AR
TOHIE ATRE /L EUR OBIG & 03 ik 2 Miit L T
W5 (X 3-3), REERRFHI O VE (LR T, EK
BEMEEEC K B8 T O T, BB /e A
Tl TR RO T THIET 2 FIERHAV S
TW5 (G, 2018), BHAEMEMED AIREIZ 22 Ui,
ZOXI R FEICLDHEDAIRE L 72 D, FEERIC
2019 FEIZIE, —H OB AR Z LM REBATIC E=—1
N AN UIINRAAER 2380 T L7z & 2 A, —if
DEARTITHEAENSBHIE L, E72BAIE Lo 7o BEAE
HAEMENE O A, Rz B Talfa & HE TE D Ek
DM LUT-, ZOMFRIC LY {BLEHEEDHIED
BHIZRY | SRR BREN PRI/ D Z L RS
iz,

SBIDOFER NS | HEMERFR A X DAEFED - DI E
i U 7= B BRI 98% DI 2 R L TRV, 1



AF - v/ FOTEMMRECT R & MEAERD IR D BEHR N USRS 19

(Bl DR E CHEFE 7R HEMEARTR A XA OEFEICH IR
TEDLZENRHLNTIR ST, MENETIX, 4%
10 4= THEMEAR TR A X O EFEARSE 15, 000 A1Z5]
L2 E2EEICLTEBY (ME)Ka
2018), S HDOEFEEOHEKIZANT T LR H1EE
BHEOM EIZERY T Z & T, BEEARA X ORE
7RG AIREIC 2 D B 2 b D,

B4E c/TEERREGFORER ERA

1. 1EC&IT

t /& (Chamaecyparis obtusa (Sieb. et Zucc.)
Endl.) 1%, AADOEAETHY, H<HHAME
LTHA &, IR<ERShTE 2 (i 1971
EHE 1996 5 Al 2011), A FAERMEA R &

72 o TS, HES @ DNA BT THEE S =%
BAMRZ 32 K 9 ITEB T APGIAR TIL, &/
XX A X (Cryptomeria japonica (Thunb. ex L.f.)
D.Don) &[ELCE /FRHIHEIND (K% 2009 ;
R 2014), & 2 FEMOEERT LT L, A
FLi@mprEELZRFDL (AL 1983; A F 5
1991), AXFIEMMEBFE N b/ 108 T HIERZ %
JET 5 Z D, AX LABEOIEIEX RS M8 &
S5, ZOTZOKRESBTTIL, B/ FIZONTYH
S RECL BT & D B B O s eoet SR 2SR S
7o GEPE - WA 2000), #F)IRTIEX, 2EIC
JEBRIT T 2004 I RN FERG AT O Hh s B HETE A AR
wEOMINE A& L R - Bl 2004), [
ENDEARDE N ZBsa L= (5 2012), AREFFT
THRBRORIR E L CTOEk i Bk S v (i

iz FRRULEEBNOEZBREICIDIEMTIEATDIRERR

WEF L£EE @ORE
(&) () ()

HEARH FI3FEE EETIE

i EEME MM MfETRRL SR¥E ByEE
(&) (F) HIR=MN) REHAFE (30 (%)

2010 A FE 2 456 504 1813 45 250 05 16 25
2010 C FE 349 75 266 4 225 05 1 13
201 1 A £ 857 10 222 603 32 269 05 2 08
2011 B e 160 50 102 g 325 05 0 0.0
201 1 C £ 1,054 175 365 514 37 4 05 1 06
2012 A b de] 8oz 3 242 536 24 311 05 3 12
2012 =] o) 171 26 40 105 394 05 0 0.0
2012 C b O] 10 1 =l 0 10.0 05 0 (a)s)
2013 A b O] 3,381 1135 2115 131 349 05 7 05
2013 C FE D63 284 401 278 45 05 0 0.0
2014 A EE 5,733 510 3,206 17 137 025-05 0 00
2014 B FE 619 1189 45 85 223 05 2 17
2014 D EE 2 BA2 409 2473 180 147 025 7 17
2015 A b O] 1,410 534 766 110 M1 05 0 (a)s)
2015 =] o) 176 84 17 a4 75 168 05 0 0.0
2015 n] b O] 396 H ES 328 =l 152 025 0 (a)s)
2016 A b O] £,782 2 BA9 2845 368 475 05 14 05
2016 =] FE 3,647 1168 1,340 1,138 46 6 05 13 1.1
2016 B] b O] 2,359 1,024 1,140 205 473 05 £ 05
2017 A FE 5,643 376 1539 3,765 339 280 05 18 1.2
2017 B EE 4142 1,206 2 G54 242 308 05 3 02
2017 B] FE 2,539 542 1,644 353 281 05 74 103
2018 A e 8,544 3.221 4652 671 408 05 35 11
2018 B 7T E 1,436 572 826 38 405 05 4 07
2018 B e 483 188 246 49 433 05 0 0.0
2018 ] 7T E 2,328 G50 1178 200 446 05 4 04
2018 ] e 2143 633 926 534 42 4 05 6 08
2019 A JTF 8 6,859 2,858 3,425 572 455 05 23 08
2018 D J/FTE 2,286 1,040 1,074 172 492 05 £ 05
2019 E JTF 8 2,799 1,286 1,443 70 471 05 7 05
2018 E EE 142 73 a3 5 £3.7 05 0 00
&Ft 70751 g22 23485 40687 6,578 36.6 250 1.1

1 SRHEGFHEIT, BT Tt es HES N B e N R (CEFRMEE TOERE 0T,
SSHIFEERIFREARE CH RIS I ES N BB SR T A E TH T B #niE,

o) EEEWROT LTI EER50E
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5 2008), EEMICEENEA TS, Lo, F
(2005) MAXFTHEML TS X H1C, EHDODL 2
W (DB R FE) I3RS TR RICHE
MERBT DI DAREERSH D LD,
PERFMEER ORI A, B b BRARRY R AR EX IR & &
ZHID,
HEPEARTMERIL, A X0 b~ MR d £ < OfEW
TRRINTEY, WEIBCFL SEOME -
WIEH S TWD (&S 1985 ; ML 1991), A
XTI, 1992 FFICE LR T THRRIN (B
1993) . BUEE TITH 20 RS ER STV D (OF
2004 ; H 4+ jE@ B 2004 ; 75D 2005 ; EAE D
2005 ; HIDH 2007), MPEINE & F LR T, HEME
ARRAXFOHAOHWMPN TN TWD (FFHE
2012 ; RS 2014), —J, A¥ LiilxCThoHE /
X CHHEMEATRERORENIHIFIN DA, ZE
TSI o (FEHE 2012), ABFZETIE, #h%
JNED e /) S HRE AR LR R, B RO
MEAERSEILT D b OO, 1) &3 & AR
L2 Wl ARMER 2 R R L2, AR Th
5L HMRTDHEL BT, HEEARRROIHDOER
WCOWTHRF ZITo 72, FmEARTRTH DD,
T LA, BB 252 L, S LA
\Z X DB & FE i L 7= D TH b THET 5,

2. MERUAE

21 b/ FHEEARRREEDZER & HERFRED
HILBTEDBEMIRER
HEMEARTRBEAR OB L, HRINENOE /%
WCEME L7z, FRAREERIE, 2011 FFICHE, 2
AL PEIMIHEX 2 HPEMT 2, 867 4K, 2012 4EFRIZIHIFS
PEIL X A HLNT 1, 207 KDEF4, 0714 KTH D, 4
A LRIOHEIEDOBIIEINC . HEE DG T & B4
FloEEHE AT (HEX3~4m) THlE, fBHO
R DOF WA LTz, BRI L 72 h > 7l
X, TOHTHLEZERRL, NMNlOE=—VIENT
HEHEZHSS L TL—2 (20 ~301%) ICXViEBHD
A2 MR LTz, Bl THE T 2V ERIZ DN T
W, HEEZRBIRD, HLOSLIEICED AT AR
HT A LTIHE UTHEE &2 VT HETE A Yefa L,
SIS (Optiphot, == HA) THIZEL T
HEVEARTS BN DR 28 LT, 7B, B
T Y IAEMNBE A Y D 72D E DYt D A T
ISAER FMEEIZ AR R AYE U D AR E R DRI

hEBEZBND,

B LT BROEE AT E 2 TR T 5720, B
FERTOHEEDS 100 fH LL_EFEFE L 72 50em FREE DR %
BEEROFEARN LR L, AX - &/ F T
RAERBRIBUETH D KELE (BARDL 2013 ; AR
5 2014) TIEMREZ D OT-, BEIENEL LT
KeiZ, 2012 4E1C 4 K, 2013 4RI2 5 KA fRER L, 2
Vo UMRORE T TALICHRENERETEH U
ZTARELL, BEOEHRBET 35 5 A
FTHYZVORWENICHE Lz, Tk, BN
DI OFMAEBEET DL L bz, HLOSLIEIC
K VIO NI % 6B CRIZE LTz, F 72,
TEAE K OVAE 93 28 00 Wt 1 2 A= A U 7E 1 BRAMEE (JAM-
6010LA, HARE . #H) THIEZE L, EaMNET
BEIRBE COBIETIE, BB L7 BEE A — B T0%
2= VHTRAF LT, BARERSE, AexAk
FELTREZETTHELE, ZRHOMAEIX, 2012
26 2013 4E0D 2 BAEIZ T2 0 FEh LTz,

HEMEARFR O R BLERE 2 B 523 5720, BATERT
ORI L, EMEOFERRE L -, HE
TIE, 20124FE 4 HICHOE AR THFE L 7= 9 KDk
fER & IERERIZEE L%, 2016 423 A 16
HH4HI3HETH~THRBEIZRIL, B
BMUTEHEEIZAT A KT T A ETH LSS LIEICK
DIBEL., DARTIHTEA - Bt Lizth, LD
W) 2 BRI TRl LTz,

22 EHORRMERAE

FEF DR 2GR T 5720, BKEEDOFEATH
RAZBUZ LV G DN BRRZ BRI L, fET OO
BEE P, 201248 L2013 400 10 A HFAJIC,
B RIOERR 2 — ki) 7e b/ S F 5 EE (EHE
1973) 12> THRIML, KX SSLEEZFHMIL TE
WAL L, Z0%, BREZ BRI,
T ORROA L R LTz, FHEICHOZERED
B, 2012 IR 8, EFEALDY 10 A,
2013 AR s EAR DY 33 i, IEFEADS 40 T o
2o FE72. 20124EF L 2013 AEFRICE LA THIGE L
T ERDY 2015 42 & 2016 FRICHEFE L= 2 &b, 2
O DOERIZONT ST OO f 2 G~ 7=,
S OICH - OFRMEZ R T D70, IR L 5
i U7z IEEMEAIL, BIRRTOBRR A ERIR L CTHA
S, A, —, EERERIT A RICRE
SEEL 722 BAZME DR A MR L. EREICH
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FELTWAHHET2E Yy TRV LT L,
FEEFTBRIT K &= U 72 IR I FE - 100 KL &R L,
23CICRE LA U F a_X—HFWNT22 HMSENL
7oo ALBRITEBEEMA, EFMEEE S 4RI L,
DOV R L LT,

23 TLARICKDFEERE S LKEFDOHEMEAR
FEEDREER

BPAERD S UARIZ K DO AlREME 2 i35
7o, 2012 FFEF L 2013 RIS UARHGERBR 21T
WV FARRE A, S UREITREEERFE AN S 2
T4 ARZBIL, H IR E LR Z v
Tzo S LEHOBBMREDTZD, A > F—/LEEEE (3
fnfh o A% X\ ) 100ppm (T 24 KEEIRIE L 72,
S UBEIZIE, VARAERL L 2 AR & vz,

F7-. 2012 FFE KRR 2013 4RI & LT 7= KA
THOBFEITHIEEFIE LI Z s, BRI D
AEEAER LT, £ D%, 2016 4F F THAEMELN
BHAELT=T2, Mkl L Bl 21T o 72,

24 FEEHORAE

SERFEOYEEBORT ORBEHET 512
B, 2015 4 R TN 2016 4R (23206 L 7= & LAME K Z H
W BRI O 2 FEE L, BT
5 (1998) 1ZHEVY, —HPALBRIERH] 2 LR U C oM L
oo S UAREERORGEZEILL, 5COIKIR T T

4-1

ERENCARMEERO2EG (A) EBRENTCAMERTRERS

0.008 M 8- A F ¥ / U »/KIFHKIZ 24 ~ 48 I
FiRiE L CRIAER 21T o 72, £ D%, BERT L =2—
V(9% =% ) —)v OKERE= 3:1) IZIRIEL, 5C
THRFMLL EFEE L7z, 5612, 1 NERBIZ5CT
2AWERILL FALBE L= B, FIL DS LIEIC LD R
T4 RATTZAETHOEL, BieAd vt A K TYth
U O amges CHlgs Uiz, Blsi3, @Ak - 1E
WEARE BT, PSR TE 25 2L Eof
fzxtge e LTito72,

3. #BR

3.1 &/ FHEEARTELRAE

2011 FFOFHAETIL, WAL 2,867 KR _XTT
TR OB 71T HESE I B 1T B IEB T AR DS HE 7R
. HEVEARFR O ATRENE D B DRI oM S 720
7o LML, 2012 FERICEBFHNOE 7 FHRTHE
i L7V TL BB A3 < TRHEL 70w E R A
LAFER I (DLF, BEEKRE T2), A
RO I 10.3 m, MEERE17.9 em THY | JA
WA O fRAT > D Al 39 4R L HEE S e (M
4-180) . EPAEAEIT, RELEEME, REFICBW
TJEAMEAR & TR <. MRERR R RITRD bk
Mole (X 4-14), BEBEIRDOREAE Z 7272 T H 4
MERBET T ¥y 7 FERATOELIZE 2 A,
REE R TR I S v, BRI LG
DI IIFHEGR T E 2o Tz, i SN2 IR DRI

WADE ) WP I

FUBEHE

FDE (ZNETNBHLUC: 4 A28 HITIRE
BEAOBOWKANIEEBAEEZRT, BEEB-CO a [I#HAE, b 1IMEEEZRT,
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Z 30 5L — TR LI=E 2 A, —ERIThi ko
FERENBIE SN, ERREm L TREEN
RYJ—Thole, EMEEZMLOSLIEICLY KT
BAMSEE CBIZE L7/, B bk LIXR 20 Kb
FRkx IR SR S v7e (X 4-2B),

BIMER OREIE N DWNTRIZ 7 & D48 % o>
. AKELLTEHE L E Z A, BRI A
WCBHIEEMEZ R L= b 00, E@EBZESNDIEH
IWANTIZELBEEIN R > T2, TREE O IEF#

ROBEAL & i3 5 &0 IEFERTIITAER S Bt &
NAEMEED D SN TWIZDITHR L, BREA TI3E

MEENBIZET, A i En T iehoTz
(1 4-3), 1EBIFEZ I L o5 LIEIC & 0 e iames
THERLT=E Z A, RKANDRLFREWICAE L, B
Wizie > Tz (1K 4-20), HEFEDO Wi % B B
BRCBE LT L A, BKERTITEREANDONE
MIBEL TR, REX @Eiﬁé*ﬁ%ﬁi%ﬁﬁéh
Too REIDRLFOREIIZIER LR & [FERIC

TR T e < 0

4-2 HLDOXLEICELS e/ FHIEDAFET
MERER

BEAMIEFMEE (DT HETY 0 201244 7 17
AHRE) . GHBILmMERRREAR (I TR TYm
2012 4F 4 17 AHREE) . 55 CIZmtE ARl (JEgut:
201245 A 10 B ), B FEOL O X Lo 1 BiKIX
5 umzErT, BRANE, T URnNGEE-oTWnS &
B2 ONDHRTERT,

X 4-3 MHEARFRER & IEREERDRTERDOHIEDLLE
A DEIRER. B IEBEA. CBEREER (LK), D ERBEE (5K,
Hfg TEHOLOE Lo 1 BIE0.5 m 24, BERANIEHTEEZ T,
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I ANRRD SN (K 4-40), BAED 2013 I
L 72 HEAE C b RIERICIER FENIC RN DRI D358 8
Biv, WATHITKZEL LTHIEmTa kit sh
2o Tz,

T ORERBREEZFADH7-D, 201643 A 22 A
BRI L 7L 2 LS LIETBIER LI L 2 4,
EHMUS FIIAESR LT, RESOERRDHHM
FIZHE LT D Z R ER S (K4-50), F
7oy DEBILT LS 4@ TR, 2~ TS
HLTndbobEEsn (K4-58), D%,
4 A 17 BIZIE RO BRI DR3BS, Rk
HMAWE D L2 o3RI o7,

3.2 HEMEDFREDHEES

BEEROREZBRTL, T OEEREIT- 12,
ERELITAA S M/ &< IEF RO 7 EIFRE DK &
I Tholz, 2013 FDHRIETIEL, M (H).
£ (IF), EEOWT L ET e/ O

EEL 1k

REVABICAESL, BREFEEOBRRE R T Y
0.29g T, BEEAD 0. 76g D¥-3 U FThH o7z (K
4-6) , IEF IR DR FITHLIRL IZBIA L TR 23 i
HEN7zoTwt U, REEERORFIIAAE L TH R
T SNz nore (MA4-7), FEMEAKTIE,
FEFDERRENTEM L ERETT, EhE»S
HEALZRVRAE L 72 o TR D | O FE F TIEHRIOR
T2 1552 EBRHEKLRNo T, 2D ORERIT,
MAELZ2HEMEBRBETH -T2, S HIT, 2015
ER L N2016 4F12 & UARESH L 7- RIS FE LT
BRI G, M2 Uo7z, BRI ORE %
DRELTCHE LB TFEZR0ALIZE A, EFEME
BROFEFDA4%IEEDEBETHEI/NES ) oTe, %
FRBOMBR, OO FIIEHE Lol
(¥ 4-8),

EEl IChY WG| o ZELE S - o
=i - = Ay i TR F:-Ii: .

T O™ ————— ZEl Iy AGl lnen EEGD a1 30 ) s ——

SEL 106 WD [ ala L
3 ! I Ao LISEE Hiamaia i

& ]

Tanind b

X 4-4 TEBEADIE DERE FEMGREIR
A WPEARTREMA, B IEFEAR, € mtEARTEA (BER) . D IEEEER GER),
SN—ZA:100 pm B:50 pm C+D:10 pm&#ET,

dun E, A4
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X 4-5 FHARTRERE S EEEEDTED
MO FHEAD LB

AL B WEARRRER, € EEFER, TE

D a [ TRKE IPRFNRIEGT (RE%5y

2. b FERESHEERT, HGRTHOL

DOELD1 BEIE2.5 umERT,

=
E=]
=
o

g Selected individual

!

- I Normal individual

=
=

77,

Size of cones{mm)

22

s 0%

Height dth Weight

X 4-6 BIRINIEAERTREERE EEEEOERE (2013 EHE) DL

BEER (n=33) ORI, EFFEER (0=140) OERE L LT, TXTOREHEEBIZBWTHRIZ/NS o7 (—C
B A EOSHT ; #eP: (B &) @ F=281. 2. i (1) : F=103.2, & : F=635.8. p<0.001), S—|IEAEFEL =T,
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| it IR TEEREENEE R
188 JEERRRRERRRRAR AR
4-7 THEERIREEE ERBEEDORZ LIEKR S FEFDOARE
A TEPEARFEAR (FEF3ME72BRS) . B IEEMEIR ERIELFEF) . C: WA s (), D EWfEK ), EEEE
VXERE DB =03 S A0, BRI -2 EREOT TR TLE V., HERRY, HOE LD 1 HEKT Iom 2717,

20 3.0
& Selected -
- 18 e )
¢ individual + -
w— 1B ki 2.5
o 4
S 14 0 Normal g 0
@ individual o &
5 12 :
a
E 10 E 1.5
§ @ 2
E o g =
E E
= 4 E 0.5
@ 2 hi
0 0.0 ESRN
Germination frequency €3) Weight (1,000 seeds)

X 4-8 FEFD 1000 frEE & FHIHFER
AR ORE 132 < FE Ly, BHAROR T, Wb EFEEORE 1L ik L CTHRICEWETH D (—IohidE
SSERASHT, FEEEER L F=13. 72, HAR : F=2,388.2, n=4, p<0.001), HEIIEAHEEE RT,

X 4-9 EIREERE ERBEROMED HPHIDO LB
A WPPEARRREAR (2n=22) . B : IEEMEA (2n=22), HOS LD 1 BT 1 pm &7,
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3.3 ELARICK B I1B%E & HEARTRDOMEER

S LARDOFRED 2 FEHOFEIEIL67T% TH Y |
SLAICEDBEIIARECTCH -T2, £, 2013 4F
B LV 2014 FFIT S UAREURIZE L L 72 JEAE 2 8152
L7oAb R, BUERR & BRI B ZBNIIE R/ N Ok 1
MBI S A EDNBREET R ERB L 720>
Too ZHIUT KD | BEMEARTIE I ERIZ IV T
LEBMENRDH Y, AL L COREMENARERBYE T
HDHZERHELEMNT ol TDH, 2016 FEF T
BAEEL LR8I L7223, e Fise T
TEBIRER L 720> 7,

34 REBEAHOAE

RS IE DO YR ORI A K] 4-9 1R T, Yefalk
BOMEFE D T & TBEAER D 9l AR Bl e A i~
el ZA WIS REAREIZ2 n =22 A TIER
R LB S 2notz, LIRn-> T, EHEAIL 3
(EEREDIERKTIIRNZ ERH SN 5T,

4, ER
41 &/ FOREEFEDER

Alal, ABFZE G LRI, 2 IS Dl
L L MREDOREL S, WERTREERTH D Z L 23
Hinkirols, SHIT, & LARTHISE L =@ ok
BB FRRICHEEEIC DT W IEm 2B L 22 0v > 72 2
ED, HEMENHER SN, BEERTRA X DM
% (GFHE 2009b) ([ZHEXIE, ZOfEEIE e 7 4
BNAFR 1) 2D HDTH D,

MERFRE 2R A ERE LT, b/ FTIHREOY
U7 L OMRER RO ATREMEN B 2 bhvd, B/ F &
P U T OFEMMERE Tl BRI 11 KOG
BD 55 3 RBMERIGLEMERIZZR 59, LR IU 51
24~ THREDRERDPHERNPEZ D Z EPHRE S
N T3 (Fukuhara 1978 ; KE « [iff 1987), L
L, B/ XV U TOMMMRIL, S RMICIER
A DOEIE R ENT & (RME - [k 1987) FHE
FIFENL OO 2T 52 & (KRR - [
1987 ; f&@JEL 1989) 75, AMFIE TR S =108
LR 2R LW ER & ITERBRIC R 5 T
WS, ZOZENL, HETH DRIV EE
Zod, Flo, MMEARTRE 2R E LT, 5
homREMEbLEZ b D, T (2002) 1, MLE
J XROAXO 3 A TIIMNMERSCERIERITIE
EAERDOLNT, TEMOKRE SOERIT 2 FEkA

XFLRERNSTZZEEMEL TS, AFZETER
WEn @I, KOOk 2FET 25 0D
Rz R L, AXDEREITRR > TV, Bk
TEAR DYt IR & A U 7R3, Ui 8id 2n=22
TRFIRDONT | 3HEEOERMETITRL 2
R THDZ ENHLNE RS T2,

42 THEMEARREDECHER

LlaEE Sz b /% & RO mHEAFTRE A1,
AXTHHREIN TS (Hosoo et al. 2005 ; I
45 2006), AFXFTHESNTNWDHK2 BRIV
10 Zi, EMFENTRNSEIERY A XD/
TR L, IR DO RE 3 RPIFIR & 25
NTW5b, Fiz, MW TH A fa b2 b 2 &m
O, MERH O OB FTERENET TWH
LEMEEESND, SENEK SN /) FIE, Ax¥ L
[FERIZ AL DT FENIC KR & DR B /Mo 1 % 1
FRLTZZ LMD I RFOAREZUNT LY e
ARl D EHEE SN D, AEMEED R ERIT-DOWT
IEREM 7R BLER AT - TRV, TS EREN T
LTSRN EnD, HTRk2 510 5L
[FERIZ AR IR TR S AV T B 7o fi - SRR C &
RN ARl b EHEE SN,

A U & 9 7l oy it O iR fe O REIX,
METLIT=T LA IV I VBRI NIZA *
D NZBEMEARFRRAE 29 Rft (FEE D 1986) D H 6|
5%% (9 B 2 fILE—&IET) CHEEI LTV D,
IR DORMTIE, W56 /M aF oM
PSRN D/ 3B S, HFEENC TN /)
R 23800 U CRBEIZ AT RS L, — 3 o/MaIxE R
fEL Wiz EndgEsnTnsd (B 1994), 4
[E15 0 SN HEVEARRR OB RBIL, 201 X DF
BIEEEIL TRV, b/ IRLSOREEATETHEL
BInNsEETHLIEEZDND, BB, ZhHOD
A R IERFR TILAR VA, —EBIARE SR MK
<. HEVEIC B O DO RENH 7= 2 LR ER I
TWn5,

ETVNEYTH D a A XFAFTiE, SV
DIF W5+ (Bai et al. 1999). ASVI ¥Efn+ (Caryl
et al. 2000). MEII / McDI & 1 F (He et al.
1998) . AtSPO111 Y& fr ¥ (Hartung et al. 2000 ;
Grelon et al. 2001). AtDMCI B+ (Couteau et
al. 1999). SPS s+ (Azumi et al. 2002) 7p&
(CERNAET D & MERE 7 O W sy U R E N E
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X, WEARICRD ZERMEINRTEY (ZHED
2004) . 2D 95 B ASYI BART- METL / MCDI TBART-.
AtSPO111 &A% ¥, AtDUCI & AB -, SDS iEAG 112D
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PR OBRMELIE, BHIC K D X FHROMELT
A OBIINAESA DB v, 2025 4F0 b IXHREF T D
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7 &2TEN LIZREFIEORF M T TE, Li
L. Fe—U3RQIcitEd s e Re—r R3S
W HREDOEBETCHEEREN TE e 257 EOE
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Ti#ED SN TE -, EHDOLRNAXEARDAFER
I, 10 4ERTOH 140 TR B 1,500 7 A~ & FE
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B LTS, ek | FEAEAFENTER,
AXTIL, ar7FEEZLICEDDEmnFE (KR
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Freforl Tl (BHES 2020), £/, 20
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RUTEREAROMERELZITV, A0/ * & Hig
L CHEISHREGN W E 2L L 5D
2020), ZNDHDOREE S T, MR B REREER
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Summary

Japanese cedar (Cryptomeria japonica D. Don) and Japanese cypress (Chamaecyparis obtusa (Sieb.
et Zucc.) Endl.) are widely cultivated. As a result, the national average prevalence of cedar
pollinosis is 38.8%, making it a serious social problem. The objectives of this study are to
reduce the increasing amount of pollen dispersal and to contribute to measures against pollinosis
by developing a method for predicting pollen dispersal based on visual observation of male
strobili of Japanese cypress, which has not been put to practical use; by developing a simple
field-based screening method of male-sterile Japanese cedar seedlings for use in practical
seedling production; and by selecting a male sterile Japanese cypress individual that has never
been discovered before and putting it into practical use

We investigated the relationship between the visually observed abundance of male strobili and
the amount of dispersed pollen in Japanese cypress forests in Kanagawa Prefecture. The index of
male strobilus abundance based on visual inspection showed a significant correlation with the
number of male strobili collected using male strobili traps. Comparison of the index of male
strobilus abundance with the number of dispersed pollen grains revealed a significant
relationship, indicating that pollen dispersal can be predicted using this index. In contrast,
the correlation between summer meteorological factors and Japanese cypress pollen dispersal was
weaker than that observed for the male strobilus abundance index. In addition, no significant
correlation was detected between the amounts of Japanese cedar pollen and Japanese cypress
pollen. These results indicate that forecasting pollen dispersal based on meteorological factors
is difficult, whereas forecasting based on visual assessment of male strobilus abundance is
effective.

In this study, a simple field-based screening method was developed to determine male sterility
by crushing male strobili, eliminating the need for microscopic observation previously required
for this assessment. Using this method, 23,485 male—sterile seedlings were produced in Kanagawa
Prefecture over a 10-year period starting in 2010. To verify the validity of the method, all
samples identified as male sterile were examined using a stereomicroscope, revealing an error rate
of 1.1%. The seedlings identified as male sterile were further retested one and five years later,
resulting in error rates of 1.0% and 1.9%, respectively. These results indicate that the method
is an effective screening approach.

To develop measures against pollinosis caused by Japanese cypress pollen, we screened for male-
sterile individuals and identified an individual that did not release pollen from its male
strobili. Optical microscopic observations revealed particles both larger and smaller than normal
pollen grains within the microsporangia. Examination of seed fertility showed that the cones were

small and abnormally shaped. The rooting rate of cuttings was approximately 70% and clonal
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propagation was successfully achieved. No pollen release was observed from the male strobili of
the cloned trees, indicating that the male sterility trait was stably reproduced in the clones.
Chromosome counts showed that both the selected individual and normal individuals possessed 22
chromosomes. Observations during the pollen tetrad stage suggested that the male sterility trait
was caused by unequal division during meiosis. Based on the morphological conditions of the male
strobili and cones, sterility was confirmed in both male and female strobili.

Through this series of studies, we developed new techniques for predicting pollen dispersal
based on visual observation of male strobili of Japanese cypress, as well as a method for
screening male—sterile Japanese cedar seedlings. We also selected the first male—sterile Japanese
cypress individual in Japan exhibiting sterility in both male and female strobili. All of these
technologies and varieties have been put into practical use in Kanagawa Prefecture and are
already being applied as countermeasures against pollinosis. However, the greatest challenge in

implementing low—pollen and male-sterile varieties lies in replanting existing Japanese cedar and

Japanese cypress forests that currently release large amounts of pollen. Several issues must be

addressed, including improving logging and transportation techniques, securing a sufficient

workforce, promoting the use of cedar and cypress timber, preventing forest disasters after

logging, and reducing the costs of afforestation and forest management. Furthermore, in ensure a

stable supply of male-sterile Japanese cedar and Japanese cypress seeds and seedlings, it is

necessary to establish seed orchards and scion gardens and to develop sustainable seed and

seedling production and distribution systems.
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