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      Thc larch brown rusT  caused  b.v TJ'iptn'agmiopsit idu'iciitum ",as  found on  Lrti'iv ccijamh'i  in Primoi'sky Ten'itor}'. Russia. This was

      a new  host and  localit}' rccord  for the pathogen. Preliminar>, survcy  o ±
'
 the discasc incjdencc in severaH{)ca]ities  jn Fast and  Noilh-

      cast  Russia nnd  Ii'akutia-Sakha Rcpublic indicatcd [hc  restricted  distrihutjon ot' thc rus.1 in n fc", localitic in PriJTiorsk.v Territor),.

      As previousl.s' reporLed  in China, T. iai'ic'biifni -'as  pros'ed to foi'dn LLT'edinkt in nuLurc  and  to bc ahle  to propngate ve.g.eraTivcl.v b.v urc-

      diniosporcs, This suggests  lhe fungus could  becc)inc a dcyustuting patho.".en threntenintJ  a lai'gc-seale laTch planlation iEi Far East
      ol' Russia. Field obscrvations  and  the failure ot' basicliosporc inoculation onto  lurch needles  sugTgest  thc hctereecious htt c>･c]c  ef

      7Vrvieimmi.

      Kcy -'ords:  Lar!/y. ]i['c cyclc,  Russia, Tust  disease. 7)'iliJrrt?,rvni( ti,,yi,s

  7)'iph.i'ctgmiopsis iaricimtm (Chc)u) 1leii is thc only  rust fun-

.ous  thal fom]s lhe uredinial  and  telial stages on  fhe needlcs  oi'

Larix specics  (Chou, 1954; Lohsomboon er al,, 1990; Shao et
aL,  1983), This rust  d'ungus has been reported  to occur  only  in

the nerthcastcrn  provinccs ot' China and  the Korean Peninsu-
ia -･ith  L. gmelini (Rupr.) Kuz., L. oigensis  iX, Hem'y  ( 

''
 L,

gmetini seitsit  lato), and  L, kaemnfei'i CLam.) Carr, (=  L
ieptolepis (Sicb. and  Zucc,) Gord.) bcin.g reportcd  as thc nat-

urall>, ini'ccted hosLs (Lohsomboon etai,.  1990). In addition

to these species,  L. princ'ipis-rttpptTehttii Pilger and  L, sibiric'cr
Ledeb. werc  succcsst'ully  infected with  thc  urcdiniospores

i" the experimcntal  fic]d in China (Sha() et  aL,  19g3), I)urin.g.

the rusl-tlora  study  in Russia in 1993, we  t'eund u'ccs o[' L,
ecu'aiicb'i Dvlayr hcavil.v infected wi{h  71 titt'ieinttm at Dv'laisa anti

Us. t-Scrcbryany, thc Sikhote-Alin Resen'e, Primorsky 1'erritory
and  its persistenl occurrence  -,as  confirmed  in 1995 at  the

samc  localSties,

  Spccicg ot' Larix ot'ten harhor thc accial  stagc  in thc litb
c>'c]e  oi' sex,eral  hetcroecious rust  fungi in the genera iVIeictij')p-
sora  and  il,IeiainpsoJ'idittm  (tXrthur, 1934: Azbukina, 1984:
Gtiumann, 1959; Hiratsuka et  aL,  1992; Wilson and  Hcn-
dcrson, 1966). The aecial  infcctions of  ,'VIetcimp.s'ora  and

ivaefainpsoi'idiitin  rusts are oflcn  sparsc  a]nong  nccdlcs  c)I' the

larcl)cs and  scem  not  lo cause  sevcre  nccd[e  casts  all'ectinLT  trcc                                                 L

growth althou.gh  quanlitative re]ations  betwcen the diKease
sex'erity  and  thc  Iarch tree s,ro-,th have  net  been analysLd,
Rathcr. the ]arches provide thcsc fungi with  thc placc where

gcnctic rccornbinations  take  p[ace producin.g ncw  physio-
logical-pathologicul 

""races"

 of  thcgc  fungi: and  thcsc 
"raccs''

in turn bccomc  pathogeniu on  such  a]tcrnate hosts as Saii.v und

PoRtttus t'or iVetatnpsoi'a  rusts  and  Alntt,v and  Betttla for
,,V4eiainpsoridittii't rusts,

  By  contrast,  a  previous report  (Shao et aL, 1983) and  uur

field obscrx,  iCiuns showed  that Z  iaricinitm can  inl'cct [areh

i
 The  correspondjn.v.  author.

nceclics  heavilv and  tbrni dcnse ]nasses  ol' uredinio-  and             J
teliespores causing  premature nced]e  casts,  Because ol' this
apparcnt

 pntho.tTenic potential of the fun.g.us and  bccause the
larchcs are Lhe mdispensablc  component  of the 1'ai.g,a vc..q.cta-

tion and  economically  important in tlie timber  produution in

Eastcrn Siberia and  Far East ofRussia,  the stud}･ on  71 lai'ici-
Jtuni  t[) bc rcported  hcre was  initjated to dctcrniinc the g.eo-
.graphic

 distributlon of  thc pathogcn in Easl and  Northeast Rus-

sia  and  its pessib]c lifc cyclc  in naturc,  This study  was  par-
a[lelcd with  thc euo[ogica]  and  taxonomic  studics  oi' thc pinc
blister rusts eaused  by CJvnai'titfiri speeies  in Russia in 1992-

1994 (Kakishima et aL,  1 995).

Pv'Iatcria]s and  TVIethods
1 Localities surveyed  (Fig. 1)

  Primorsk.v Territory Vladivostek (43'1O N, I31e55'E) in
1992-1995, pt･lt, Livadiyskaya (4r,05'N, 132"40'E) in 1992-
ancl  199S, the  Ussurisky Rescrs･e c43`45' N, 132']5' E}
in 1992, ]99r, and  199)-. the Sikhetc-,ALIin Reservc (Ternei,
45C5 'N.  1 r,6:35' E: rvaaisa. c'a, 24 km  north-'est  ot' Tbrncit Ust-
Screbryany, ca. 25 kTn "'est  o[' 

']'ernei)
 in 1993-19951

Khaharovsk 
'Il]rrit{]ry.

 Bichuha (4g'5'N. 135'E) in 1993 "nd
1994. Ihe Bo]shechcchtsir'ski RcscrN,c fc'a. 20 km  wcst  ol'

Bichuha.) in 1993 and  l994: DLIa.yadan Re.gion. rv'la.g'idan (c'a.
59'N, ca. 151'E) in l993 and  1994. Scttlctnenl Contact

{6I'b-5' N, ;47"50' E) in I993 and  t994: \akutia-Sakha
Repuh[ic, Yakutsk (62UN, I29U40' E) in 1995.
2 Specimens examined

  On  L. c'a.iandri Dvlayr, Russia. Priniorsky Tcrritory, the

Sikhotc-A]in Reserx･e. :VTaisa, g Sept. 1993. "t'.
 Ono  93RU-165

(IBA-6885. TSH-R890S):  Ust-Serchr},an>,. 13 Sept. 1993.

Y. One 93RU/-253 (IBA-697 1, TSH-R8997): Maisa. 26 Aug.

1995. Y. Ono. S, Kancko. and  Z. M, Azhukina 95RU-179

(IBA-75 18. TSH-R9488)  and  95RLJ-1S6  (IBA-75.25, TSH-

R9494"  on  L. kaeiqfi,etV (Latn.) Carr., Japan. Ibaraki. )vlito,

Bunkyo. Iharaki LJniversity campus  {results o[' inoculation
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Fig. I A  map  of  Northcastevn Sibcria and  Far EasL oi'Russia.
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expcrimcnts),  4 Nov, 1995. Y, Ono 3176 CIBA-7679): 24

Nov. 1995. Y, Ono  3183 <IB,AL-7686); on  L. 
,gtnelini

 (Rupr.)
Kuz.. China, Hei]on..a..iiang, Harbln. June 1993, Xu  Yu (IBA-
7749), All these  specimens  have been depositcd in the
Hcrb[Lrium of  Systcmatic Myco[o.g.y. Ibaraki Univcrsity (IBA).
thc Herbarium oi' tnstitutc of Biology and  Pedolog>, (VT.A ),
and  the Herbarium of Institute of  Agricu]turc and  Forestry,
Unii'crsity of  Tsukuba ([E'SH).
3 Inocula

  Caeon]atoid and  periderniioid aecia  -'ere  fc}und on  L.

cay'andri  needles  a{ peIai$a in June 1995. Aecidioid accia

werc  also t'ound on  lcavcs of  71iiaiic'n'itm ntberitL/J'teJJr At[axim,
and  Jcfilri'sonia dttbia )vlaxim. grown ncarby  L, cqt'cmdJ'i  that

s}v'e]'e infected by T  laricinttin previously. These aecium-

hearing ncedles  and  leaves were  collected  and  the spo]'es

were  subjected  to inoculation experiments  immediately after

thc collcction. Uredinio- and  teliesporc-bearing necdles  of' L.

ccijandri  wcre  collccted  at Maisa in August 1995, thcn  air-

dricd at  rooni  temperaturc.  and  preservcd in a  re  frigcralor aL

ca. 5 
"C.

4 Inoculations

  Aeciospere inoculations were  carried  out at Maisa in June

Figs, 2-4
Fig,2Fig.3Fig.

 4 ,nLdnxial surt'acc  vicwof  yc]lowing nccdles  ef  Larix ctt,iantb'i.
Fig. 5 Uredinia (orange-brown) and  telia (blnck) fermed on  L,

J. For. Res, 2 ['4) 1997T

1995. Seedlings (umkno",n ag.e} ot' L. cqicindri  Nvcre  takcn

1'rom the lield and  transplanted  in a  p]astic ba.g, 
'1"'o

 stecks

wurc  usecl t'or {he  inoculatien ot' each  accial  i'ungus en  the                                         L
abc"･e-nicntioncd  three  plants. .ALhaxial surt'acc  ef  the larch

necdles  ",crc  dustcd ",ith  acciospores  scrapc{l  i'roTn thc aecia.

Thc sporc-dustcd  ltirehcs "'ere spraycd  ",ith ",ater and  Tnain-

tained in a  seated  plastic bag at  room  tempcr:iture  c 12-20'C)

[br 48 h. Subsccluently. thc inoculaced ]tu'ches ",e]'e transl'cn'ed

to Instilutc ofBiology  and  E'edoloLTy in iv'laclix'otstok "･Iicrc fur-               L.. L..
thcr  observations  "'crc  undcrtakcn.

  Inocu]ation cxpcrimcnts  with  7I taj'i('imtm urediniospores

and  basidiosporcs were  undcrlaken  lhreu.gh lhe pcrmission or
the X･{inisrer ot' Agriculture, Forestry and  Fi.ghcr}' (thc pcr-
missic}n  numberi  7 }'okoShoku 742) at Iharaki Univcrsity in                                               '
?vlito, Urcdiniosporc inoculatiens werc  curried  eul in Sep-
ten]bcr-C)etohcr  1995. Thrcc two-vcar-old  seed[ings  oi' L.                              . L.
kacmilll'fi xve]'e  gro"'n in u cia}, pot ( 18 cm  diam.) wilh  ]oam

seil,  Six seedlings  in two  pots "･erc  inoculatcd -,ith urcdin-

iospores, 

'I'he
 urediniospores  werc  scrapect  i'rom thc ure-

dinia en  L. c'qiandri  needlcs.  that had hcen p]'eserx,ed in a
rc ['ri.gerator as  dcscrihcd abox,e.  and  dustcd on  sniul1  pieces ( ]
× 3 mm)  of  watcr-saturated  i][ter puper. The sporc-dustcd

pieecs c)1' lilter paper "'cre subsequentl}'  p]accd on  abuxiul  sur-

facc ol' thc nccdies  el' L. A'aem/tt?.i'i. The inocu]atcd sLedlings

svLrc spra.vcd  ",ith distil[ed ",atcr and  plnccd in a dark niojst
chambci'  at i'oL)m  temperaturc  (1S'22･  

'C)
 i'or 48 h. The

sccdlins/s  were  then remox'ed  into a  .gr()wlh  chtLmbcr  (ca, 2･ O
'C)

 t'or i'urlher obscrvalions.  Thc inocuiation xvas  rcpcated

1",lce.

  Bahidiospore inocutations were  can'ied  uut  in "v4arch 1996,
The  teliospore-bcaring  nccdles  that had bccn  prescr\cd in a

rcfrigerator  as dcscribcd abox'c wcre  soakect  in a runnin.o. Iap
water  for 1O- 14 tiays  at room  lcmperaturc  lo induce g.ermi-
natien,  Thc ncedlcs  ",cre  thcn  p]accd on  a  ",atcr  saturated  ii]-

ter paper in pe(ri dish (9 cm  dium.) und  incuhtLtcd undcr  lhe

dai'k at 18 
CC.

 A['tcr a t'cw-day incubalion when  teliospore .ger-

minatien  ",as  eonfirmed  undcr  bineuular microscope,  the

necdle-bearing,  fi]tcr ptg)ers were  sluck  on  under  side  of  a [id

ol' a  moisL  ehamher  (60 cm  ditLm, and  100 cm  hi.oh), Six
three-ycar-old  secd]ings  of  L. kac'mnt'eri and  three  secdling.g.

(unkno"'n a.g.c) ot' L. ccv'ancii'i taken from )v'1aisa. which  wcrc

..o.]'o"'n in clay  pots w'ith loani soi]. ",ere placcd in lhe chainbcr

und  spra>'ed  -'i{h  distitled u'ater.  Then, the lid was  
.gentl>,

 cei'-

ercd  on  the ehambcr  such  a wa>･ thal the basidiosporcs ['ormed
c}n  

.gerniinating
 te]ic)spores on  the riccdles  t'cl1 on  lhe  needles

of  L, kcteiJinflyJ'i and  L. c'qiancb'i to be inoculated. The cham-

ber was  rnaintaincd  at roon]  ten]pcraturc  (l8u22･ 
`C)

 l'or 48 h,
Subset]ucnt]},, thc inoculaled larches ",erc  removed  inlo a

g.r()wth chamber  (ca. 20 
"C)

 for i'urthcr obbervations.

   The larch browi] rust  euuscd  by Tviphraginiopsir iaricinrfm feund at Nfuisu, thc Sikhetc-,nLlin RescrxL. RuKyu.
A  heavi]y infectcd trec of  lttrix cojandri  with  yellowin.y nccdlcs.  Scale. 1 m.

Black telia formed on  the abaxial  surface  ot' needles  ef  Lai'i.x' ('cv'rtndri, Sca]e/ 3 cm.
                                            Scalc/ 3 cin.
                                        ltaeinnfeJ'i b}' tbe inoculation ot' urediniospore  1'roni LctJ'i.x c'aianclj'i.Seale/  t cm.
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Results and  Discussion

1 Geographic distribution

  The larch brown rust was  found for thc first timc at  Maisa

and  Ust-Sercbryany in the Sikhote-Alin Rcscrx,e, Primorsky
[Ibrritory, in Russia in August-Septcmber  1993 with  L. ('(ijan-

dri being a new  host for this pathogen. In both loca]ities,

juvinite trees (less than 10 years QId)  wcrc  hcavily int'ected by
71 laricinum (Fig. 2) and  their nccdlcs  were  covered  densely

by black masses  of  tcliosporcs  (Fig. 3). Tliese heavily infect-

ed  needles  were  yello-,ing (Fig, 4) and  easily casted. }t･{ature

trecs as  eyiclenced  by the presence of  cones  on  the branches
"ere  infected as  well  but less heavily. The rust  incidence was

negligible  in both localities in 1994. Howcvcr, outbrcak  of' thc

rust was  again  observcd  in 1995 confirming  its persistcnt
occurrencc  in thcsc same  localities. Howeyer, the rust inci-

dence was  not  confirmed  in the {)ther  placcs dcscribed abovc.

  The larch brown rust has been reportcd  sevcral  Iocalitics in
the Provinccs of  Liaoning, Jirin and  Heilongtian in China
and  two  localitics in thc Korcan Pcninsula (Lohsomboon et  at..

1990; Shao  et  aL,  1983). Now  it is known to be distributed in

Russian Far East. Dcspitc that thc total rangc  ot' thc rust

distribution is broad. individual localitics whcre  thc rust

occurs  scem  to be isolated, Even in the  SikhoLe-Aline

Rcscrvc. thc rust incidcncc was  confincd  onlv  in two loea]ities;                                 J

larch stands  wcrc  almost  continuous,  though  stand  densities
vary,  in a  largc arca  of  thc Rescrve  but no  rust  was  found in

]arch stands  2-3  km  distant from the place whcre  the rust

occurred  heavilv.            .

  Reason(s) for tho isolatcd distribution of  thc larch brewn
rust  is not  clear.  [[his may  bc rcflectcd  by uneyen  distribution

of  larch trees that arc dLvcrse in thcir age,  physiology and

gcnetically controllcd  rust resistancc. At Maisa in the Sikhole-
AIin Rcserve, two  morphologicaHy  variab]e  larehes werc

noticcd:  one  with  smaller  cones  and  with  heavy infection b}'

the rust  fungus and  anether  with  ]argcr concs  without  the

infoction. Thc diffcrcncc in thc observed  cone  size may  be ef
Iaxonomic  importancc, while  thcse morphological  variants

have been identilled as L, ccu'andri  (an unpublished  flora,

the Sikhote-Alin Reserve  Office), Howcvcr.  the  Reserve is

locatcd within  thc  natura]  distribution range  of  L. gmeiini
sensu  stricto, L. kaintschatica (Rupr.) Carr., L, × lubarskii
Sukacz., L. × marititna  Sukacz,, and  L. olgensis  in addi-
tion to L. cqiandri  CCzerepanov, 1995). As stated  pTeviously,
L. gmeliiii and  L. olgensis  are known to be the host c)fthe rusL

fungus in China. Consequently, taxonomic  identity ofthe  dis-
eased  and  nondiseased  larehes which  con'espond  with  a  cone

morphe]ogy  variation  in the area  must  be carefulty  restudied.

An  important point here is that the morpho]oglcal  variation

does indieate genetic differences in the physiolo.vical attributes

and  the rust  resistanec  among  larch trccs clistributcd  in thc

Rcscrvc. Variablc topography  and  unevcn  distribution of

microc]imatical  conditions  may  rcinforcc  ficld rcsistance  ot'

individual larch trccs, 
'Ihesc

 biotic and  abielic  t'act()rs may

syncrgistically  act and  cvcntually  dctermine mosaic  or patchy
distribution of susceptiblelresistant  ]arch populations,
  Dcgrcc of cfficacy  at which  thc pathogen's yc.g.etatii'c

j. For. Res, 2 C4} 19)7:

reproduction  by uredinosporcs  oceurs  -'ould  also  be expect-
cd  to have a  great innuence on  "'idespread  distribution of the

disease. Type  of  life c>,cle  may  aiTect  the rust  incidence as

wel]. It has been repeatedLy  documented (ArLhur. 1928; Jack-
son,  l93t: Ono. 198S: Savile, 1953) thnt both autoecious

and  heteroecious macrocyclic  rust  1'ungi may  detete a  uredinial

stage  in the life cyele  particularly in arctic and  alpine  zones

due to a short  .g.rowing  season.  For the heteroecious rust

fun.oi whose  urcdinia  arc  delered or  urediniospores  are  non-

functional under  thc celd  cliinatc.  a  close  association  ot' aecial

hc)s. t(s) and  telial hostCs) in a  habitat inevitabt}' bcco]ne csscn-
tial for their survival  and  pcrsistcnt cxistcncc.  Accordin.qly,
distribution ol' alternatc  host{s} autoinaticall>,  deterrnines a pos-

siblc rang.c of ecogeographic  distribution of  thosc  t'ungi. This

may  explain  partly why  the rust t'ung.us is not  t'ound cithcr in
Yakutsk or  in Magadan  Region.

2 Possible role  of  urediniospores  in the fungus life cycle

  Onl.y the telial stage  was  described t'or the fungus  in thc

original  report  (Chou, 1954) and  subsequently  the uredinial

sta.oe  was  reported  to occur  in the fun.ous lifc cycle  (Loh-
somboon  et al,. 1990: Shao et aL  19g3), Shao  et cd,  "9g3)

sho",cd  lhat thc fungus was  able  to infect and  spread  on  L.

gmetini, L, oJgensis,  L, kaemnferi. L, princ'ipis-rttpprechrtii,
and  L, sibii'ica  h.v the urediniosporcs  in thc cxpcrimentai

field. In our  study. urediniosporcs  i'ron] L, cqjcmdri  wcre

successfu[]y  inoculated en  L  kaemnfei'i necdlcs  each  timc

trled, resulting  in reproduction  ot' the uredinia  13r19  dnys

aftcr thc inoculation undcr  thc expcrimcmal  condition  at ca, 20
'C.

 This latcnl pcriod is in accordance  with  that reported  by
Shao et ciL  C ]9S3), As the result ol' the urediniospore  inocu-

lali{)ns, lelia "'ere produced en  the same  inocu]ated ]eaves

simu]taneously  with  the uredinia  (Fi.a. 5).
  Thc occurrencc  ot' thc  urcdinia  in the ticld and  thc suc-

ccsst'ul  ineculations with  the urcdiniosporcs  clearly  showed

thaL Lhis fungus was  able  to persist and  spread  veg.etativety  by

produei".o the urediniespores  repeatedly  il' clirnatic cordi-

tions at]ow. Accerdingly, the rust incidenee had been epideinic
in larch nurscrics  in thc Provinces ot' Heilongjian, Jiling. and

I.iaoning in China for more  than  30 years (Shao et  al.. 19831.

However,  no  ctimatic  conditions  that direct].y affect  the epi-

demics were  not  identified, From  the field obseri,ations  and

the inocu]ation experiments  by Shao et  ai. (19g3) and  our-

selves.  it is reasonab]e  to s. peculate that the t'un.gus can  repre-

duce at least 3-5 tirnes ve.getatix,e]y  by the uredinic)spores  in

July and  August at Maisa and  tJst-Screbrvam, although  nc)  . L J.  L.
detailed meteorological  data at these  localities is available.

  It is not known w]iethcr  uredinial  reprc)ductions  repeated

less than  1O times in onc  season  is insuf'ficient t'or the pathogcn
to bccoinc epideinic.  Ho-'cx'cr. it shouLd  bc strcsscd  that thc

patho.gcn is a  potential thrcat t(} lar.g.c-sealc mana.ved  larch

slands  in thc tcmperate zonc  as in Japan: ii' the pathogen
invades such  a zone  and  if its lit'c cyc[c  can  complete.  it
v"'{)uld  becoine epidemie  there -,here  rcpealed  infections and

widc-spread  by the urcdiniospores  arc possib[e. Therefore,
evcr.y etTort shoutd  be paid not to introducc this pathogcn to
Japan.
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3 Life c}'cle of  the fungus

  Ficld obscryations  proved the presence of thc uredinia  in the
life cycle  of  this fungus but no  spermogoinal-accial  stage.

Nonc  of  thrce species  in 7)'iphiztgniiopsis is known the full Iifc
uycle  (Lohsomboon et  aL,  1990). If lhe genus is closcly
a][ied to the  family Sphaerophragmiaccae  (I.ohsemboon et  aL.

1 992. 1 994), thcn 7}'iphragmiopsis specics  are  ]ikcly to have
autoecious  life cycle.

  At  Maisa  in June 1995, caeomatoid  and  pcridermioid aecia

wcre  tbund on  the same  trees oi' L, ctu'andri  on  which  the telia

of  7J iaricinuJn werc  co]lected  in the preyious years. Aecid-
ioid aecia  werc  also  ft)und on  the leaves of  Z n{berifentrn  and

J. duhia that grew nearby  thc ]arches. Inoculations with

aeciospores  i'rom these accia  wcre  unsucccssful  indicating that

Lhese  aecia  werc  not  the aecial stagc  of  71 iaricimttn. The
eaeomatoid  accia  seem  to be an  accial stage  of  it4elampsora

sp, and  the peridermioid sori  Melampsoridium sp.  The  acica

on  T tuberCfentm  Tnay  be an  aecial  stagc  of Puccinia i?eondita
Roberge ex  Dcsm. and  those on  J. dttbia is n'iphragmiopsis

.fofersoniaeNaumov.

  Atthough the tc]iospores germinated fairly well  fonning suf-
ficicnt amount  of  basidiospores for the in()culatien, the

basidiospore inoculations onto  the necdles  ol' L, ccu'aiidi'i and
L. kaemlijlrri wcre  also  unsucccssful.  Similarly, Shao et  cti.

(1983) failcd to obtain  a spcrmogonial-aecial  stagc  of  the

fungus on  fi ve  Larix specics  in thcir field inoculation experi-

ments.  Abscnce ofapossible  spermogonial-accial  sta.ge of  T
Iai'icinittni c}n  L, ccliandri  in nature  and  the failure oi' Lhe

basidiospore inoculation onto the need]cs  of L. ca.iandJ'i su.g-

gcst a heteroecious naturc  of  thc ]ile cyclc  of  T laJ'icinttm. Tliis
may  cxplain  part[y the isolatcd geographic distribution of

the fun.gus in castern  Asia. However, furthcr extcnsive  inoc-

u]ation  experiments  are regulrcd  along  with  careful  ficld
observations  bcforc any  conctusion  as to the fungus life cycle
is drawn,
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