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Wilt of Oaks—Blockage of Xylem Sap Ascent

Mariko YAaMATO*, Toshihiro YaAMapa* and Kazuo Suzukr*

1. ¥ C & I

HAE, HARER OSSR T3 F 5 (Quercus serrata) & 3 X+ F (Quercus crispula) DEMKI
FFESFEA L TB 0, 1980 FALIEH EHIR I A 5 (FEE - (UH, 1998), #ERE
D ORKITPTTREL, HERIESSBICEE, BE L THIcES (i, 1993),

WEARICIIBINGLS B v 7 FHF 2714 &2 (Platypus quercivorus) DaBETCEALLTEY,
JUEfHE oM RILERIC o 7o © BIKEL» S REOEKOEIE L EREAR LN S, TOXER
B oid, > 7EEEMESNI/RECEEPSHE TCHBES NS (FHES, 1998), 7 5HE% I X
FIRaF S IHEET S L, HAOHEREEROEKOEIL L LETIBSER SN T, HIEic
FELEMBELHICINTVS (FEES, 1998 HEES, 200D, F 5EEAI Y/ FHAF 74 LY
OHE, HTHBSELSOERTHBESNTED, Hy/ FHF 04 60tk - TERENS
EEZONTVS (FEES, 1998),

Ay ) FHFIALVIBBRTHCEPLTHET 200, BRBEIHBRTH TR, £
T ERENIV, FIHRIBBRTHRI OB IR N, BESENEHLTVIESTD,
B LIS F SEMREEINEZCERENTH S (FES, 1998, =F 5, 1995), T oD
Eo, AV I FHFIALVOEABITF SEOBPICH ~12aF 5, I X+ 5HEFCE
B, EKDOEIELZEBEOILKICED, HBROH 25 TEKPLAEETSEE] T
bprLxns (EH-1LHE 1996),

EAFNTIZRO & 5 SHF T SHRIREICES L EZ 505,

D) Ay, FHF74 60080 MEICED, FELTHBRTHRCEEEOIEMMESN S, 2)
REICELAZNF SEBMNICHEILRT 5, 3) +F SEDOIEKICE » THLEMEL Y ET
KEVWERE Efifs 2 0BETIHEKSELEL TV ) BERE NS, 4) ERIBOERILA
I & o THEADEL LBRAMET 5, 5) IMEBLD TR LIS AEFEL TOANRKINICI
KMFEICE 3,

FIRERA Y FAF T A &Y OHUEE L RRHCHAICIER L, BOBRAIKIG L TE i
DR EN B, HERIEEEELERICDI > TEKL, TREB X2 0ME0@EKELR
LOFERMILICEL EEZL SN S, CORFLRIET 2720I10id, F SHEBE L EBOERS
F OEKBAEFRAEOBR, Hic, BHAND F 5 RERYER & @EKEERALRAL & OBIREH S H»

* AR AR A M AN S E A =

* Laboratory of Forest Botany, Graduate School of Agricultural and Life Sciences, The University of Tokyo.



70 ARFFEF « (LEFE « SRR

WA ENMBETH B, RKIFETIR, F5EEATINCERELALIXF5LaF50HEARELH
WT, BHEARICB T 3+ 5 H ORGSR O @k Z L EH T,

2. M & AFE

HEAR I I AT EFROEN RIBEXFED clERI N/ 4EEDIXF5E3F 50D
BHA (53X 50~60cm) AW, —#oEBRICE, BUL SFEED T+ SHAOEER VW,
F 1, HEEICR, HMBSTEREILFhcat s o S EER (NA9810-1) ZfkRUEE L
THW,

EEAOHRHMBERUF SEOBREEENE

AFEEIRF S, 23+ FHEAR AT OICF SHOBREEIT -1, HRERICE, Xxp 72
2B A AWT, 20°C OERBHTEELLSDZHW, #iE 10 cm OK#E% 4 mm EBTK
AL LHIARE  CEAREHR L, EToOREH 5 mm Bh s X 5 ic LThotflo BE
X SICHARFE Ui, FIRMICEERAEYIAL, /¥5 7 4 VATEVWTEEL 72, HERH
OEIEEHE TId 20cm DLEBENR T W, WRBE LT, 4EAEIXF 5, 3F SEHAREIERT DI
BELIKR A « 7 2 <AL,

BRI 200046 H 1 BiZfiTYw, BEL1 P ARICEDODEEETT - /oo BEREA 5 FiT 3em,
Fi23,6,9, 12cm OAETZTNE AT AL, MR Z27 v F 53 v 5 E5RT 3 HRERE
#%, PDABSiZA VT 20°C BEETTREL 2 BMRCHEREZRAEL 7.

BEREEHOB VL > TEBARORIGICEDL S REVWSES 500 2BE S /2%, 2000 4F
THI14BK2FSEAR43I AL I XFSHARI9AC FELAEROAETH SERBEREL, xR
ELTIRFSEIARSEEA VI, FIEEBRELALIXF TEHADS B TR, F5EDMHE
HE AR & T B o Bk, HIBRC Ul L CEIMICIE L 72,

I XF FEATREREERENNIC MINIPAM (WALZ#8) 20T/ oo 7 2 VEKOH
EETT - 7o MEE 1 BB 2K 9 BRRITITV, —AIc> X 3BT SBEL T/ 54 — 5 —
Fv/Fm %K% 720 Fv/Fm R LFERTICB T3 MEAMBOEEL LD, HPNCR b LM
s EETTAEINTVS (IR 1990; Rouacek and BATAK, 1999), AFER T, EEMH
EC L U OMEOKR M LZADO—EEE LT, EROETE Fv/Fm %2 H0THEEZEA 12,
THbE, BEBRWIEOLWERETOMEREC L 0 BEESE L (AT 5 2 & Thliki3mE
DR FLRATicEBILNE, THik > TFv/Fm OKBIIE TS 2 SRS N3,

I X SRR, RO 1, 2, 48RRI 2R ORIL, EONEE BKEEEO M, R
B 41T- 1, £, BEERES UM UKE LA TIE, B 3,7, 14 HRICEDO 7B
AT o 1o, BEDOSYEEE EED & RO AR TITV, BKEEEEE, HIBRA S )0 - BRI 0.5%
Btk 7 7 v voKIEIR A 2 BERTRIN S B 7o 1%, REREITTHE 2 B8 L TR L 7, MHREBIE I 3ER
RIE TBRMES (H37 S-4000) 2HW, REHIZ Vo — 77k K CHIEE, MU b4 2 3o 4
TREEETV, 7 b ThkE, Bt Y 7 IVicBRL, BREERO% Qe85 VY
LARRE L (ANBTHME PSR, 1970), & 5i, F+ JEEREA L BT 2100, i
FEIAY/ FHFI4 5 vOFEAEZFZOREFL TV I X+ SHEKR (WEEARN:
MESELE 20cm) ZEEL, #y/ 78304 4 v OB EERBYSALME 6 m B9 %
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F 5 EEREIC X 2 FEER BRSO I & - CEIEAREL E S h A2 BB LU TOER%E
fToteo THI14ABIEELALFSHEHART, 7TH27T 305 8 A5 it TEEERNS 5L
N TERKDS B AKD FEAEYIVEY, #hEFh | KOMRICEEM: 7 27 » v IKEKR RIS #T
TKKEEE RN, B R ikE LI L TAB LoZLEBIE L, B 3RIIKFLICLE
WA E LCIIRDOF BV 7, 7z, IEBEEOUIMIARE LT, BE7S 5F4E T SHEADE
%104, 40cm REOE S IcUM L, 4 BB EEMCKE L TS €Ki, 1 Rofillic
Btk 7 7 v v IKIEIR AN S ¥ CTEKEERE 2 510 LR © o5 2K Lic L, UM ROKHEL
LW E LT, BAR4AREZHIEL» SUM L CHllICRE L 72, 2hehicowTs oo
7 4 WEDEORIE % EHICIT - 7o,

3. BRRLEE

R OER

AR 1B, S 1 » AOSWIITHIET 2 RSB fo, HfE X 2B IEET X 0 L
KKOABEN, BEH LD THOMBEORPCIHFFICREAMSRD SN THEKL 1, KRXTHE,
EAROBEAR & DXt & EEHSHEE L b D AR E LT - 720 ABOZELRETEDD
ThHrLgRLBOIEHEN, ZORERISSKBRELTVLE, FicowizEE LI, JOER
FHARBIIWERORBEELUL TV, EOEFL» OBEE Cichr 2HEIE 1~4 AR
BT, —BEEERERLUAENRIET S &3 -1, F 1, ZRBIMGH O NBIE 28
FAOATEBICEEL TB D, BERL SEN/IBATRFEEERE > TOH, FLOLESH
5T ERED - T, WAV SR B D - fo,

BRI X AREROBOAE -1 IR L, 6 H 1 BEETIR I XF SBTXTHBL, 2
F 5 OFEFEEBED» > oDt L, 7TH 14 BEETIR I XF 58 F - g 23 5 DFE3E
BORED - 1o MERRRICBVWTERAEREI—TH - 2720, HERIEERTIcAESN
BT EBREENI, I XF I OVWTREERANIE B2 LMLV ERBATORE
AhTwah (FES, 2001, OEHBIELHATEL, SHBRATILENS S,

ML -7 A 14 BEED I X+ SEARICEBT 5 Fv/Fm BEOHBEER-1 IR L7z, +
SEERAD Fv/Fm {Hi3, BEEHERERLIZEAELEDSKL -1, L1L, F+IHEEEKR
B UBEEERARICE T 5 Fv/Fm 3EUERD Fv/Fm £ 0 EicfE HEEEE»EH -
1R 13 HikE TOF S EBEA L BUEKRE OMOBREKEIR 1~6% Th 1), BEERKO

FIRZ ITHER ¢ % @K BH E TR D T
2P ULRRBREVEERINS S Table 1. Mortality of seedlings inoculated with the
MIBE SN TIFICREICR fungus

Z, ZRIBED b L IR+ 5 a5

» 5, Fv/Fm BREYOZT 7 6 A 1BEE 100% (5/5) 20% ( 1/ 5)
Z b L RAERIR X O BURICKREIL 7R 14 HEE 0% (0/6) 53% (23/43)
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Fig. 1. Changes in Fv/Fm of Q. crispula seedlings survived from the inoculation
Vertical bars indicate standard deviations.
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Fig. 2. Extention of the fungus after inoculation
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FERUIMIARD 3 DI/ T2 2R L e, MFEARCTREFESNID S 20 cm Q&N TF S EH
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Fig. 3. Xylem sap conducting area of @. erispula seedlings inoculated with the fungus.

A) Cross section of non-inoculated healthy seedling.

B) Cross section 1 cm above the inoculation point.

C) Cross section 10 ¢cm ahove the inoculation point.
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Fig. 4. Longitudinal view of vessels.
A) Vessels blocked by tylosis (arrow) in discolored sapwood of @. crispula inoculated
with the fungus.
B) Hyphae in large vessels of &. crispula attacked by Platypus quercivorus.
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LD 20 cm Lo
Fig. 5. Cross section of wilting @. serraia seedling inoculated with the fungus. 20 cm above
the inoculation point.

PEL A R A HERS Sz & O OWi o 5 W EF TEkEESfR s h T o (K-3
B

EEETEME CHBABE L5, F7EEEAROERBTRF o —Rick-> THE
LTV BEELNED - 12 (K-4A), BERNCERSRONIE, FSELEIRELTRIEL,
BEREEMAS 20cm ETRFo— 2R LN AEL TV IEER VL -1, Hick
BHY ) FHFI4LAVEARTE, £2LORBEENFo—RIcL - THES N, EEICER
BN (B-4B), 1, H ¥/ F+HF24 L vObERIRERPERIEBLOLTH ., 7
o — 2 FEEHMLAC bR oA, EKEEROFK M OEBITETT S LARBRE NI,

FE A% OKS R & EHEOEIRIRAE

FLESE B VLT, A, UMREAR LS oMk 37 7 v vkiEigE A X RIL TR
h (-5), WAKMSHEAMEF L TWAEEL ONT, £, BERICLZFAARLUMME X EE
EAOTER LB L L Tz, A UMEAOm A T, FRkic EBET0 E- TK
TR LB SR ARIE L% 10 Bl Lo d WA EREA ICFGEOE - T ekt L, &
L7t e 3 2% 4 BUINICT N TOEMEE L 1,

BERAR, UlE Ao AT, Fv/Fm BIESH 0B E LS TERE T A0, kit
A2 LVIESICE, BEEATEERERSEATHLEL L3 HK VKKERTIZ2HRIC
Fv/Fm OfEI$121F 0 &1 -7 (K-6)s LarL, ZHREGH ST EREZT I KLt b
DT, HEEA, UMKERDRAE T Fv/Fm EOETABN I,

ZIERRSI I BV T bR S #En i FE IR IER kK BRER (R D, KR L 0 FRE
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Fig. 6. Changes in Fv/Fm of wilting @. serrata seedlings after supplying water.
Wilt of seedlings was induced by the fungal inoculation (left) or artificial cutting (right).
Cuttings of wilting seedlings were put into water just after the measurement of Fv/Fm in
the night of 0 day.
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Summary

Mass mortality of oaks (Quercus serrata and @. crispula) has been appeared along the
Japan Sea since late 1980’s. Blockage of xylem sap ascent induced by infection of an
unidentified fungus is considered having close relationship with this mortality of oaks. The
fungus is vectored by ambrosia beetle Platypus quercivorus. . serrata and Q. crispula
seedlings were inoculated with the fungus. Blockage of sap-flow occurred around the
inoculation point, and this phenomenon is considered to be the direct cause of tree’s death.

Key words: oaks, wilt, blockage of xylem sap ascent, Platypus quercivorus



Nursery Practices Concerning with Propagation of
Picea jezoensis from Seedlings at the Tokyo
University Forest in Hokkaido

Shigeo OGASAWARA

This report deals with the nursery practices for Picea Jezoensis, as developed from 1988
to 2001 at the arboretum at the Tokyo University Forest in Hokkaido. To successfully
propagate Picea jezoensis from seedlings, the author tried to prevent snow blight disease in
the seed bed. The author found that this disease was caused by soil impaction and pressure
on the seedlings by the weight of the snow, and proved that scattering volcanic conglom-
erates on the seed bed and snow fence surrounding the seed bed by timber to protect the
seedlings against snow pressure effectively prevented this disease.

Wilt of Oaks—Blockage of Xylem Sap Ascent

Mariko YAMATO, Toshihiro YaAMADA and Kazuo SUZUKI

Mass mortality of oaks (Quercus serrata and Q. crispula) has been appeared along the
Japan Sea since late 1980’s. Blockage of xylem sap ascent induced by infection of an
unidentified fungus is considered having close relationship with this mortality of oaks. The
fungus is vectored by ambrosia beetle Platypus quercivorus. Q. serrata and Q. crispula
seedlings were inoculated with the fungus. Blockage of sap-flow occurred around the
inoculation point, and this phenomenon is considered to be the direct cause of tree's death.



