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TenYearsExaminationinthePrimaryScreeningTestina
ProjectforSelectingJapaneseCedarResistanttoSemanotus
japonicus(Coleoptera:Cerambycidae)conductedinKanto
BreedingRegion

KazutakaKatoOJandToruTaniguchi0)

Summary:Aprimaryscreeningtestwasconductedfortenyearson2∞ Cryptomeria japonicaclonesthatwere

selectedfromtheKantoBreedingRegionbythepinprickingtestascandidatesforresistancetothebarkborer,

Semanotusjaponicus.Themeanheightanddiameteratbreastheightoftreestestedeachyearvariedgreatly

amongyears.Significantcorrelationwasobservedbetweenthesevaluesandthemeannumberoflarvaeentering

thebarkandenteringthewoodandthenumberofemergingadultspertreeeachyear, con五rming theprevious

findingthatfemaleadultsprefertolayeggsonlargetrees.However, therewasnocorrelationbetweenthe

dimensionalvaluesoftestedtreesandlarvalsurvivorships,eitherfromenteringbarktoenteringwoodorfrom

enteringbarktoadultemergence.Fourteenclonesshowed0%larvalsurvivorshipfromenteringbarktoentering

woodand32clonesshowed0%larvalsurvivorshipfromenteringbarktoadultemergence.Sincetheresultofthe

primaryscreeningtestseemstobereliableforidenti ちring resistantC.japoni c，且 trees toS.japonicus,itisexpected

thatthereexistresistantclonesamongthecandidatescollectedintheKantoBreedingregion

Introduction Center,theRegionalForestOffices,andca.80%ofthe

Sincethe1960s, SemanotusjaponicusLacordaire prefecturesonHonshuandShikokuIslands

hasbeenrecognizedasoneofthemostseriouswood- participatedintheproject.Theselectionprocedure

boringinsectpestsofJapanesecedar(Cryptomeria consistedoffoursteps(Ueki1999).Inthefirststep,

japonicaD.Don)plantationsinJapan(Kobayashi treesthathadsufferednoinjuresfromS.japonicus

1985).Manyresearchersnoticedconsiderable wereselectedfromheavilyinfestedstands.Inthe

variationintheproportionofS.japonicusdamage second step , thesetreeswerecheckedtheir

amongC.japonicacultivars(Kishietal.1973;Kawarai responsivenesstomechanicalwoundsbypricking

andKitazawa1974).Theseobservationsstrongly withapin.Rapidformationoftraumaticresinducts

suggestthatthereexistinthefieldC.japonicatrees andsecretionofresinwerethescreeningcriterion

thatarehighlyresistanttoS.japonicus. becauseresinexudedbyS.japonicuswasimportant

UndertheleadershipoftheForestryAgency asahostresistancetolarvalfeedingbyS.japonicus

Japan, aprojecttoselectC.japonicaresistanttoS. (Kobayashi1982;Shibata1987).Asthethirdstep, a

japonicusbeganin1985.ForestTreeBreeding primaryscreeningtestwasconductedincagesin
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whichtreesweretransplantedandS.japonicusadults

werereleased.LowlarvalsurvivorshipofS.japonicus

wasthescreeningcriterionbecausethelarvaecaused

noeconomicdamagewhentheydiedbeforeentering

wood.Thelaststepwasasecondaryscreeningtest,

inwhichnewlyhatchedlarvaewereinoculatedon

theouterbarkofeachtree.

Fromthesecondstepoftheaboveprocedure, a

totalof222individualtreeswereselectedas

candidatesinKantoBreedingRegion.For200of

these trees , theprimaryscreeningtestwas

conductedfrom1991through2000.Here, wereport

thesummaryoftheprimaryscreeningtest(iム

performanceoftreesincages)andcomparethe

resultswithotherbreedingregion.

2 Materialsandmethods

2.1Studyarea

TheprimaryscreeningtestwascarriedoutatMito

city,IbarakiPrefecture, Japan(30mabovesealevel;

36ー20'N, 140ー27'E)from1991to1995andatJuo

town,IbarakiPrefecture,Japan(50mabovesealevel;

36°41'N, 140
0

44'E)from1996to2000.Annualmean

temperatureandmeanprecipitationfrom1991to

1995atMitowere13KCand1,184 mmfrom1996to

2∞Oat Juowere14.0'Cand1.404mm.

2.3Investigationmethod

Ineachstudyarea,sixnylonnetcages(6.3mlong

x4.0mbroadx5.0mheight)wereestablishedin

thefield.Five-toten-yearoldC.japonicatrees

propagatedfromcuttingsorgraftingswere

transplantedtothecag 白 at leastoneyearpriorto

thetestGιin autumntwoyearsbeforeorinspring

oneyearbeforethetest}.Fourteento30cloneswere

testedeachyear(Table1l:threesampletreesper

Table1.Numberofsampletreesplanted,numberofclonestested,

meantreeheight(m)andmeandiameteratbreastheight
(DBR)(em)ineachyearfortheprimaryscreeningtest

Year Numberof Numberof Treeheight DBH
sampletrees clones (meanｱSD) (meanｱSD)

1991 41 14(11) 4.21ｱ0.84 5.27ｱ1.13

1992 87 29(26) 2 .4 7士0.57 2.17ｱ1.09

1993 60 20(18) 3.15ｱ0.57 3.51 土0.76

1994 60 20(18) 3.28 士0.33 3.46ｱ0.61

1995 59 20(18) 3.61ｱ0.46 3.78土0.56

1996 90 30(29) 3.43ｱ0.42 3.96ｱ0.98

1997 90 30(28) 4.06 士0.53 5.17ｱ0.96

1998 75 25(19) 3.58 士0.52 4.85ｱ1.05

1999 69 25(23) 3.91 士0.55 5.28ｱ1.15

2000 63 21(19) 3.53 士0.67 4.92ｱ1.14

():Numberofcandidateclones

clonewereplantedalthoughsomediedbeforethe

2.2Insectphenology testforunknownreasons.Sevenofthe200candidate

S.japonicusadultsemergeinspringandmateon clonesweretestedtwoyears,whileothercloneswere

thesurfaceofthetrunksoonthereafter;andthe testedonlyoneyear.Eachyear, onlythreeofthe

femaleslaytheireggsinbarkcrevices.Newly cageswereusedwhiletheotherthreewereplanted

hatchedlarvaeenterthebarkandfeedinthecambial withnewclones.Inadditiontothecandidate 廿ees ，

region,primarilyoninnerbark(Kobayashi1985).The nativecultivarssuchasBokasugi(knowntobehighly

larvaemoltthreetimes.Full-grownlarvaeenterthe resistanttoS.japonicus)orKumotoshiwerealso

woodinlatesummer, pupateincellsinautumn, and plantedinthecageascontrols.Plantingmethods

overwinterasadults. followed ‘ The firstguidelinesforresistanttree
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breedingtoS.japonicus' (ForestryAgency1988). enteringbark.ThemeantreeheightandDBBvaried

S.japonicusadultsusedforthereleasewere greatlyamongtheyears,rangingfrom2.47to4.21m

collectedfromOmiseedorchardlocated60km and2.17to5.28em, respectively(ANOVA;F=55.43

southwestfromJuotownusingthebandtrapping and57.58;df=9;P<0.001l.

method(Shibata1983).Inmid-orlateAprilofeach Themeannumberoflarvaeenteringthebarkand

year,S.japonicusadultsthathadalreadymatedwere enteringthewoodandthenumberofemerging

releasedinthecagesattherateofonepairofadults adultspertreeeachyearalsovariedgreatly,ranging

pertwotrees.EachOctober, whenS.japonicushad from2.5to14.6, 0.9to7.2and0.3to6.1, respectively

almostgrowntotheadultstage , allsampletrees (ANOVA;F=17.45, 12.02and10.42;df=9;P<0.001)

werecutdownandtheirheightanddiameterat (Table2).Significantcorrelationswereobserved

breastheight(DBB)weremeasured.Thenumberof

larvaeenteringthebarkandenteringthewood, and

thenumberofemergingadultsineachsampletree

wascountedbypeelingthebarkwithaknife.

Table2.Meannumberoflarvaeenteringbarkand
enteringwoodandnumberofemerging
adultspertreeineachyear

Year Numberoflarvaeenteringoremergingadults
(mean 士SO)

2.4Larvalsurvivorship
Enteringbark Enteringwood Emerging

Larvalsurvivorshipfromenteringbarktoentering 1991 7.1ｱ8.3 4.4ｱ5.0 2.7 土4.4

woodwascalculatedbydividingthenumberoflarvae 1992 2.9ｱ3.7 0.9ｱ1.4 0.3ｱ0.7

enteringwoodbythenumberoflarvaeenteringbark 1993 2.5ｱ2.5 1.1ｱ2.2 0.9 土 1.6

ineach 廿ee orineachclone.Larvalsurvivorshipfrom 1994 2.7ｱ2.9 2.1ｱ3.0 1.9ｱ2.9

enteringbarktoadultemergencewasalsocalculated
6.8 土5.8 1.8 士2.2 0.8ｱ1.41995

bydividingthenumberofemergingadultsbythe
1996 6.5ｱ4.1 3.7 士2.5 2.8 土2.5

numberoflarvaeenteringbarkineachtreeorineach

clone.Statisticalanalysesforallsurvivorshipdata 1997 10.6ｱ8.1 7.2 土6.4 6.1ｱ6.2

weremadeaftertheoriginaldatawerearcsine- 1998 11.8 土 10.3 3.4ｱ3.9 2.6ｱ3.5

transformed.Clonesforwhichnolarvaeenteredbark 1999 14.6ｱ8.2 6.2 士6.1 4.2ｱ5.2

wereexcludedfromlateranalysisbecauselarval 2000 8.6 士8.3 4.0 土6.5 3.6 士6.5

survivorshipcouldnotbecalculated.

amongtheyearsbetweenallthethreevaluesandthe

3 Results meantreeheightandDBBineachyear(r=0.67and

Thenumberofsampletreesandtestedclonesper 0.81 , 0.79and0.84, and0.71and0.80, P<0.05).Inall,

yearrangedfrom41to90and14to30, respectively thereweresixclonesforwhichnolarvaeentered

(Table1).Inthetestof2000, seventreesdiedin bark(threeclonesin1992,oneclonein1993,andtwo

summerbecauseofheavydamagebyS.japonicus. clonesin1994).

Thosetreeswerealsoexcludedfromdatabecauseit Meanlarvalsurvivorshipsfromenteringbarkto

wasimpossibletocountthenumberoflarvae enteringwoodandtoadultemergencepertreein
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4 Discussion

clones(8.1%).Amongcandidateclones , 14of200

clones(7.0%)showed0%survivorship.

Figure2showsthefrequencydistributioninthe

numberofclonesperyearthathostedthemean

larvalsurvivorshipfromenteringbarktoadult

emergence,groupedinto6classes.AswithFig.1,the

frequencydistributionshowedaheapshapeexcept

fortheyears1992, 1994,and1997.Clonesshowing0%

survivorshipincreasedtwotimescomparedwiththe

survivorshipinFig.1,totaling39of234clones(16.7%).

Amongcandidateclones, 32of200clones(16.0%)

showed0%survivorship

1991 66.7ｱ31.8 40.4ｱ38.3

1992 37.7ｱ35.1 11.9ｱ23.1

1993 45.8ｱ44.8 35.6 土40.1

1994 57.6 土48.0 48.6ｱ47.9

1995 21.6ｱ25.3 8.2ｱ12.4

1996 59.1 士32.2 40.9ｱ36.0

1997 67.9ｱ33.0 53.8ｱ34.9

1998 36.9ｱ30.5 27.4ｱ27.6

1999 40.7ｱ22.5 25.9ｱ21.5

2000 36.3ｱ32.9 32.6ｱ32.4

EnteringwoodAdultemergence
Year
Larvalsurvivorship((%)ｱSD)

Table3.Meanlarvalsurvivorshipfrom
enteringbarktoenteringwood
ortoadultemergence

eachyearalsovariedgreatly, rangingfrom21.6to

67.9%and8.2to53.8% , respectively(Table3)

IthasbeenreportedthatS.japonicusfemaleadults

tendtoattacklogswithlargerdiameters(Ito1985;

Shibataetal.1994).Asimilarresultwasobtainedin

thisstudy;fewernumberofS.japonicusenteredbark

intheyearswithlowaveragetreeheightandDBH

(ANOVA;F=12.56and12.33;df=581;P<O.∞n The (Tables1and2).However, neitherofthetwomean

correlationofthetwosurvivorshipswassignificant larvalsurvivorshipswascorrelatedwiththemean

foreachyear(r=0.88, P<0.01), suggestingthat treeheightandDBHofthesameyear(Table3);thus,

someyearswerebetterforlarvaethanothers. thereexistedclonesthatshowed0%survivorship(7

However, neitherofthemeanlarvalsurvivorships and16%,respectively)irrespectiveoftreesize(Figs.1

wascorrelatedwiththemeantreeheight, DBH, and2).Shibataetal.(1994)alsoreportedthatthere

numberoflarvaeenteringbark, enteringwoodand wasnocorrelationbetweentreesizeandlarval

numberofemergingadultspertreeforeachyear(r survivorship.

=0.39and0.31, 0.48and0.47, -0.04and0.07,0.49and Regardinglarvalsurvivorshipfromenteringbark

0.53and0.49and0.61 , p>0.05). toenteringwoodandtoadultemergence,Kato(1997)

Figure1showsthefrequencydistributioninthe reportedfromtheresultsatKansaiBreedingOffice

numberofclonesperyearthathostedthemean thatthereweretwo(about1%)and24candidate

larvalsurvivorshipfromenteringbarktoentering clones(13%)thatshowed0% , respectively;these

wood , groupedinto6classes.Thefrequency percentagesarelowerthanthoseobtainedinthis

distributionshowedheapshapeexceptfortheyears study.Ontheotherhand, Uekietal.(2 ∞Q) reported

1994and1997.Clonesshowing0%survivorship fromtheresultsatSan-inandShikokuBranchesthat

appearedonsevenofthetenyears,totaling19of234 14(5%)and19(22%)candidateclonesshowed0%
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larvalsurvivorshipfromenteringbarktoentering

woodandthat85(28%)and19(22%)showed0%

larvalsurvivorshipfromenteringbarktoadult

emergence;thesepercentagesarehigherthanthose

obtainedinthisstudy.Overall.theseresultssuggest

thatthelarvalsurvivorshipvariedgreatlyamongthe

studysites.

S.japonicuslarvalsurvivorshipisinfluencedby

manyabioticandbioticfactors;amongabioticfactors,

precipitationinspringandaltitudeareknowntobe

important(HagiwaraandOgawa1970;Tokumoto

1972).Thescreeningtestsitesabovementioned

differedgreatlyinthoseconditions.Forexample.the

altitudeis150matKansaiRegionalBreeding0団ce

and4∞ m atSaninBranch.whileShikokuBranchis

thesamealtitudeasourstudysite.Also.the

precipitationfromMarchtoAprilwasover300mm

atSaninandShikokuBranch, whereasitwasalmost

200mmatKansaiRegionalBreeding0百ice andat

thisstudysite.

Asabioticfactor.femaleadultsizemaybe

important, becauselarvalsurvivorshipfromentering

barktoadultemergenceisgreaterforprogenyof

heavierparentfemalesthanforlighterparentfemales

(Katoetal.2000).Furthermore.itisalsoreportedthat

treevigorisanimportantfactor(Katoand

Kawamura1993;Ito1999).Sinceintheprimary

screeningtestthetreesweredenselyplanted

(plantingintervalwas90-180cm)andtheperiodfrom

theplantingofthetreesinthecagetothereleaseof

S.japonicusadultswasshort(onlyoneyear), itis

likelythatthεsample treesweremorestressedthan

theywouldbeinthefield.

Therefore.manyfactorswerelikelytoaffectthe

differenceinthelarvalsurvivorshipamongprimary

screeningsitesandyears.Thissuggeststhatsomeof

theclonesthatdidnotshow0%survivorshipfrom

enteringbarktoenteringwoodortoadult

emergencemaybehighlyresistantundermore

favorableconditions.Ontheotherhand, Kato(1998)

andUekiandKato(2000)reportedthattherewasa

significantcorrelationonthelarvalsurvivorshipin

eachclonebetweentheprimaryandsecondary

screeningtest(i.e., thethirdandfourthstepsof

screening).Theresultoftheprimaryscreeningtest,

therefore , seemstobeultimatelyreliablefor

identifyingresistantC.japonicatreestoS.japonicus.
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Appendix Meantreeheight, meandiameteratbreastheight, meannumberoflarvaeenteringbark,
meannumberoflarvaeenteringwoodandmeannumberofemergingadultsineach
candidateclone

Numberof

Diameter larvae Numberof Numberof

Treeheight atbreast entering larvaeentering emerging

Clone Year (Mean) height bark(Mean) wood(Mean) adults(Mean)

Bokasugi 1991 4.7 5.4 0.3 。 。

Minamitama5 1991 1.3 0.3 0.5 0.5 0.5

Higashisirakawa3 1991 4 4.3 1.3 0.6 0.3

Umeda1 1991 3.6 3.8 2 2 2

Ibaraki7 1991 4.5 5.1 4.3 2 2

ibaraki14 1991 4.7 5.1 3 2.3 。

Ibaraki12 1991 3.7 4.8 4 3.6 3.3

Ibi1 1991 4.2 5.4 4.7 3.7 1.7

Otsuki1 1991 3.6 4.2 8.7 5 3

Ishikawa-sho2 1991 4.3 5.6 13.7 5.7 3.7

Kumotoshi 1991 4.8 5.5 8 6 5

Ibaraki6 1991 4.7 5.2 13.7 6 1.3

Sanbusugi 1991 4.7 6 “ 8 17.3 8 1.7

Minamishitara1 1991 4.7 6.1 15.7 15 12

Ibaraki22 1992 2.1 1.4 。 。 。

Ibaraki24 1992 2.2 1.6 。 。 。

Chiba19 1992 2.4 1.8 。 。 。

Honsugi 1992 1.8 0.9 0.7 。 。

Ibaraki27 1992 1.8 1.2 1 。 。

Chiba1 1992 2.4 2 2.3 。 。

Chiba10 1992 2.4 2.2 1 0.3 0.3

Ibaraki26 1992 2.7 2.2 2.3 0.3 。

Ibaraki18 1992 2.2 1.7 0.7 0.7 。

Ibaraki8 1992 2.5 1.9 0.7 0.7 。

Chiba7 1992 2.8 2.9 0.7 0.7 。

Ibaraki19 1992 1.9 1 1.7 0.6 0.3

Ibaraki28 1992 1.9 1 1.7 0.7 。

Chiba16 1992 2.5 2.3 1.7 0.7 。

Ibaraki23 1992 1.7 3 2 0.6 0.3

Chiba14 1992 2.3 1.6 2.3 0.7 。

Chiba5 1992 1.9 1.5 1.3 1 0.7

Chiba3 1992 3.1 2.9 1.7 1 1

Chiba12 1992 2.6 2.5 3.3 1 0.3

Nukata3 1992 2.1 1.3 3.7 1 1

Chiba18 1992 3.1 3.2 6 1.3 。

Chiba11 1992 2.3 1.8 2.3 1.7 1

Chiba9 1992 3.2 3.4 10.7 1.7 0.7

Bokasugi 1992 3.1 2.9 3.3 1.7 。

Chiba17 1992 2.4 2.3 5 2 。

Chiba8 1992 3.2 3.4 7 2 。

Ibaraki20 1992 2.4 1.3 3.3 2.4 0.7

Kumotoshi 1992 3.8 3.8 10.7 2.7 2.7

Chiba13 1992 2.7 2.6 11.7 4.6 4.3

Ibaraki38 1993 3.3 3.7 。 。 。

Ibaraki2 1993 4.1 4.5 1 。 。

Ibaraki33 1993 3.8 3.4 1.3 。 。

Bokasugi 1993 2 1.6 2.3 。 。

Ibaraki3 1993 2.8 3.6 0.7 0.3 0.3

Chiba6 1993 3.4 3.7 0.7 0.3 0.3

Ibaraki15 1993 2.2 3 0.3 0.3

Ibaraki13 1993 3.4 3.5 1.7 0.3 0.3

Chiba4 1993 3.2 3.8 5 0.3 0.3

Ibaraki12 1993 3.3 4 1 0.6 0.3

Ibaraki5 1993 3 3 1.3 0.6 0.3
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Ka 町】 itsuga 12 1993 3.6 3.6 1.7 0.7 0.7

Chiba20 1993 2.8 2.9 2 1 1

Sanbusugi 1993 3.2 3.9 4.7 1 1

Ibaraki4 1993 4 4.8 1.3 1.3 1

Ibaraki10 1993 4 4.9 3 1.3 1

Ibaraki9 1993 2.7 3.3 2.7 2 1.7

Ibaraki32 1993 2.8 3.3 3 2 1.7

Ibaraki1 1993 2.9 3.4 6.3 4.6 4.3

Ibaraki16 1993 3.1 4 5.7 5.3 3.3

Ibaraki31 1994 3.6 3.8 。 。 。

Ibaraki41 1994 3.2 3.4 。 。 。

Ibaraki39 1994 3.5 3.8 0.7 。 。

Ibaraki29 1994 3.4 3.9 1 。 。

Chiba15 1994 3.4 3.1 1 。 。

Ibaraki35 1994 3.2 2.9 2 。 。

Bokasugi 1994 2.8 2.7 2 0.3 0.3

Ibaraki40 1994 3.4 3.2 1.3 0.7 0.7

Kumotoshi 1994 2.9 2.6 1 1 1

Ibaraki21 1994 3.3 3.9 1 1 1

Ibaraki17 1994 2.5 3.2 1.3 1.3 1.3

Ibaraki25 1994 3.3 3.6 2.3 1.3 1.3

Kasama-tsukuba20 1994 3.2 3.3 2 1.7 0.7

Shirakawa-sumito1 1994 3.5 3.5 2.3 1.7 1.7

Kasama-tsukuba24 1994 3.2 3.3 2 2 1.3

Kasama-tsukuba9 1994 3 3 3.3 2 1.3

Ibaraki37 1994 3.4 4.2 3.3 3.3 1.7

Izu11 1994 3 2.8 5.3 5 4.7

Gifu17 1994 3.3 4 6 5 4.7

Gifu24 1994 3.7 4.6 7 7 6.7

Gifu1 1995 3.2 3.6 2 。 。

Nishikawa3 1995 3.6 3.7 2.7 。 。

Tochigi5 1995 4.5 4.1 2.7 。 。

Shirakawa-sumito2 1995 3.4 3.6 1 。 。

Bokasugi 1995 3.1 3.3 3 0.7 0.7

Gifu14 1995 3.9 4.2 5 0.6 0.3

Kasama-tsukuba14 1995 3.4 3.6 9.3 1.3 0.3

Gifu18 1995 3.6 4 8.7 1.4 0.7

Tochigi4 1995 3.8 3.6 10.7 1.3 。

liyama1 1995 3.1 3.4 7 1.5 0.5

Kasama-tsukuba4 1995 4.1 4 9.3 1.7 0.7

Gifu7 1995 3 3.2 6 1.6 0.3

Tochigi1 1995 4 3.8 9.3 1.6 0.3

Tochigi6 1995 3.5 3.3 6.7 1.7 0.7

Tochigi7 1995 3.9 3.9 10.7 2 0.7

Tochigi3 1995 3.7 3.7 4.3 2.7 0.7

Kasama-tsukuba23 1995 3 3 3.7 2.7 1

Sanbusugi 1995 3.8 4.2 12 3.4 1.7

Gifu21 1995 3.8 4.6 12 3.3 1

Gifu20 1995 3.8 4.6 12 4.4 2.7

Aichi16-4 1996 3.4 4.3 0.7 0.7 0.7

Tochigi8 1996 3.6 5.1 6.3 1 。

Aichi16-3 1996 3.6 3.9 4 1.6 1.3

Aichi16-5 1996 3.5 4.2 3.3 1.6 1.3

Aichi7-6 1996 3.2 4 3 1.7 0.7

Aichi12-2 1996 3.8 4.5 6.3 2 1.3

Aichi15-6 1996 3.4 4.1 5 2 1.7

Aichi8-6 1996 3.3 3.9 3.7 2 1.3

Aichi12-6 1996 3.2 3.6 4 2.3 1.3

Ibaraki11 1996 4.6 5.4 7.7 2.3 1.3

Aichi20-3 1996 3.1 3.5 3.7 2.7 2
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Kasama-tsukuba-21 1996 3 3.6 10 2.7 0.7

Aichi6-3 1996 3 3.5 7.3 3 1.7

Kasama-mashiko19 1996 3 3.7 6.3 3 1.3

Kasama-mashiko6 1996 3.2 3.3 4 3 2

Tochigi2 1996 3.7 3.6 6.7 3 1.7

Shirakawa-sumito3 1996 3.7 4.1 6 3 1

Gifu19 1996 3.1 3.7 4.7 3.3 2.7

Aichi5-3 1996 3.8 4.5 10.3 3.3 3.3

Yabukuguri 1996 3.5 4.2 5.3 4 3.7

Aichi10-1 1996 3.4 3.5 4 4 1.7

Aichi2-4 1996 3.4 4.2 9 4 1.3

Aichi6-1 1996 2.8 3.3 4.3 4.3 3.7

Gifu30 1996 3.8 3.9 9.7 4.7 3.7

Kasama-mashiko24 1996 3.1 3.4 6 5 5

Aichi5-2 1996 3.5 4.7 8.7 5.3 5.3

Kasama-tsukuba15 1996 3.3 4.4 7.7 6.3 4.3

Ibi2 1996 3.2 3.9 6.3 6.3 6

Kasama-tsukuba20 1996 4 5.4 9.7 7.3 6

Kasama四円lashiko 30 1996 3.9 4.7 12 9.7 8

Bokasugi 1997 4 5.1 8 0.7 0.3

Shirakawa-omotego 5 1997 3.6 4.1 3 1 0.7

Kasama-mashiko5 1997 3.4 4.2 7.7 1.4 0.7

Aichi20-6 1997 4 4.9 6.3 2.4 0.7

Kasama-mashiko20 1997 4.4 5.5 8 2.6 1.3

Shirakawa-omotego17 1997 4.1 4.8 5 2.6 1.3

Kumotoshi 1997 4.6 5.9 5.7 3.4 2.7

Kasama-mashiko18 1997 3.7 4.3 6.3 3.3 2

Aichi17-4 1997 3.9 5.3 8.3 3.3 2.3

Shirakawa-omotego23 1997 4.7 5.9 6.3 3.7 2

Shirakawa-omotego19 1997 3.6 4.2 5 4 2.3

Shirakawa-omotego2 1997 3.5 4.4 7 5 5

Aichi7-2 1997 4.2 5.2 6 5.6 5.3

Kasama-mashiko26 1997 3.5 4.2 6.7 5.7 4.7

Kasama-mashiko27 1997 4.1 5.1 9.3 6 4

Shirakawa-omotego9 1997 4.6 5.3 11 6 5.3

Shirakawa-omotego24 1997 3.8 4.9 7.7 7 6

Kasama-mashiko29 1997 3.8 4.8 8.3 8 6.3

Kasama-mashiko25 1997 4.1 4.7 9.3 8.4 7.7

Kasama-mashiko28 1997 3.7 5 9.3 8.6 8.3

Shirakawa-omotego6 1997 4 5.2 10 10 10

Shirakawa-omotego8 1997 4.2 5.6 11.3 10 9.7

Shirakawa-omotego4 1997 4.5 5.9 20.3 10.3 7.3

Tanakura3 1997 3.3 4.3 21 10.3 9.3

Shirakawa-omotego25 1997 4.7 5.9 11.7 11.3 11

Shirakawa-omotego11 1997 4.5 6.1 19.7 12 11

Shirakawa-omotego20 1997 4.2 5.4 19.3 13.7 12.7

Shirakawa-omotego1 1997 4.3 6 17.3 16 13.7

Aichi1-2 1997 4.1 4.9 18.7 17 17

Shirakawa-omotego13 1997 4.6 6.1 24.3 22.3 19.3

Bokasugi>く Urasebaru 1998 4.3 6.6 29.3 。 。

Aichi20-5 1998 3.7 4.9 19.7 。 。

Kasa 円、 a-mashiko 10 1998 3.7 4.3 6.3 。 。

BokasugiXUrasebaru 1998 4.2 6.1 15.3 0.3 。

Bokasugi 1998 4.2 6.4 10.3 0.3 。

Shirakawa-omotego3 1998 3.5 3.8 3 1 1

Shirakawa-omotego15 1998 3.1 4 8 1.7 1

Shirakawa-omotego16 1998 3.3 3.8 5.7 1.7 1.3

BokasugiXUrasebaru 1998 4.4 7.3 15.7 2.7 1.7

Aichi18-3 1998 3.3 4.8 9.7 3 1.3

Gifu4 1998 3.1 4 6.7 3 1.3
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Yabukuguri 1998 4 5.7 13.3 3 2

Aichi12-1 1998 3.8 4.6 11 3.7 3.7

Aichi20-4 1998 3.6 4.7 3.7 3.7 3

Kasama 円、ashiko 8 1998 3.2 4.3 4 3.7 3.3

Kasama-mashiko3 1998 3.2 4.3 9.3 4 3.7

Shirakawa-omotego12 1998 3.1 3.6 4.7 4 3

Kasama-mashiko9 1998 3.6 5 13 4.3 3.7

Kumotoshi 1998 4.8 5.9 12 4.3 3.3

Kasama-mashiko31 1998 3.5 4.5 10.7 4.7 4.3

Kasama-mashiko7 1998 3.5 4.5 8.7 4.7 3.3

Aichi16-2 1998 3.4 4.8 9.7 5.3 5

Tochigi9 1998 3.8 5.5 14.7 5.7 4.3

Shirakawa-omotego22 1998 3.7 5.1 17 11.3 10.3

Ibaraki36 1998 4 6.2 28.3 13 10

Bokasugi 1999 4 5.8 10.3 1 。

Fukushima25 1999 3.6 4.4 7.3 1.3 1.3

Fukushima26 1999 3.5 5 12 1.3 1.3

Shirakawa-omotego18 1999 3.2 3.9 6 2 0.7

Aichi16-4 1999 4.4 6.4 9.7 2 0.3

Aichi15-2 1999 3.3 4.1 8.3 2.3 1.3

Fukushima14 1999 3.6 4.5 12.5 3 1.5

Fukushima28 1999 3.5 4.6 5.3 3.3 2

Aichi16-5 1999 3.8 5.3 13 3.3 2.7

Chiba2 1999 3.2 4.5 9 3.3 1.7

Kasama-tsukuba17 1999 3.3 3.9 12.7 3.3 。

Shimotakai1 1999 4.7 6.6 22.3 3.7 2.7

Fukushima16 1999 4 4.8 9.3 4.3 3

Fukushima36 1999 3.5 4.3 11 4.5 2

Fukushima15 1999 4.2 6.4 9.3 5 2.7

Fukushima9 1999 3.7 5 21.3 5 4

Fukushima37 1999 3.4 4.6 16.3 6.3 5.7

Fukushima17 1999 3.7 4.9 15 6.5 4

Fukushima29 1999 4.2 6 12 7.3 5.3

Kumotoshi 1999 4.8 6.5 26 8.3 6.7

Fukushima19 1999 3.9 6.6 26 10 10

Fukushima34 1999 3.3 4.1 15 10.7 5.3

Fukushima31 1999 4.4 6.5 16.7 12.3 10.3

Fukushi 円la 33 1999 4.7 6.2 23 15.7 13

Fukushin 可a 35 1999 3.9 4.9 30.5 21 16

Kasama-tsukuba26 2000 3.2 3.2 。 。 。

Bokasugi 2000 4 4.2 3 。 。

Fukushima32 2000 3.1 2.9 1.3 0.7 0.3

Shirakawa-omotego9 2000 4.7 4.8 16.3 0.7 0.3

Fukushima12 2000 3.9 4.3 2.5 1 1

Kasama-tsukuba25 2000 4 4 7 1 。

Fukushima22 2000 3.3 3.3 3 1.3 1.3

Fukushima1 2000 4 4.6 11.3 1.3 1.3

Tone5 2000 2.8 2.9 6 1.7 0.7

Kasama-tsukuba13 2000 3.1 2.8 4 1.7 1.7

Kasama-mashiko22 2000 2.7 2.8 5.3 1.7 1.7

Fukushima2 2000 3.2 3 6 2 1.5

Fukushima4 2000 3.3 3.3 4.5 2.5 2

Gifu11 2000 3 3.2 6.7 4 4

Kasama-mashiko5 2000 4.5 4.2 15 4 2.7

Fukushima13 2000 3.9 3.6 13.7 4.7 4.3

Fukushima21 2000 3.1 3 11 6.3 6

Kasama-mashiko21 2000 3.2 2.7 13 8 8

Shirakawa-omotego1 2000 3.5 3.6 10 9.3 9

Fukushima24 2000 3.9 4 17.3 11.3 11.3

Kumotoshi 2000 4.3 4.3 22.3 14.7 14.7
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関 東 育 種 基 本 区 に お い て 実 施 し た ス ギ カ ミ キ リ 抵 抗 性 育 種 事 業
に お け る 一 次 検 定 の1 0年 間 の 調 査

加 藤 一 隆 ( l ) ・ 谷 口亨 ( l )

要 旨 : 関 東 育 種 基 本 区 に お い て 簡 易 検 定 で 選 抜 さ れ た ス ギ カ ミ キ リ 抵 抗 性 候 補 木2 0 0ク ロ ー ン に つ い て1 0年 間 に

亘 っ て 一 次 検 定 を 行 っ た 。 各 年 次 の 検 定 木 の 平 均 樹 高 お よ び 胸 高 直 径 と も 年 次 間 で 非 常 に ば ら つ き が あ っ た 。

こ れ ら の 値 が 大 き い 年 次 に は ， 検 定 木 あ た り の 内 樹 皮 穿 孔 幼 虫 数 ， 木 部 穿 孔 幼 虫 数 お よ び 羽 化 成 虫 数 も 増 加 す

る 傾 向 が み ら れ た が ， 内 樹 皮 穿 孔 か ら 木 部 穿 孔 ま で の 生 存 率 お よ び 内 樹 皮 穿 孔 か ら 羽 化 ま で の 生 存 率 と も 増 加

す る わ け で は な か っ た 。2 0 0ク ロ ー ン の う ち ， 内 樹 皮 穿 干 し か ら 木 部 穿 孔 ま で の 生 存 率 が0 %を 示 し た の は1 4ク ロ

ー ン で あ っ た 。 内 樹 皮 穿 孔 か ら 羽 化 ま で の 生 存 率 が0 %を 示 し た の は ，3 2ク ロ ー ン で あ っ た 。 ス ギ カ ミ キ リ に

対 す る ス ギ の 抵 抗 性 を 判 断 す る 上 で 一 次 検 定 の 信 頼 度 は 高 い の で ， 以 上 の 結 果 か ら 関 東 育 種 基 本 区 に お い て も

最 終 的 に 合 格 木 と し て 認 定 さ れ る ク ロ ー ン が 存 在 す る こ と が 期 待 さ れ る 。

( I ) 林 木 育 種 セ ン タ ー

干 3 1 9 - 1 3 0 1茨 城 県 多 賀 郡 十 王 町 大 字 伊 師3 8 0 9 - 1




