H T =) EERIIE T 5 RETE
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FFHUL LD THADE H2 O 7o Did 19244 (K 13) 9 A, RERENBEMIZIZETTH 5, 1929
£ (F 49 CREEREEEHEERD» 7~ vHic 1,000 ha L EOKE#ICHIz » CTH—RENRE
LQUmE 1931)', F 1930 4 (MR 5) JLEE=2BRAE L TicL, FHOFRME LU EERLLHE,
IOFREEEFEL AL ®, RFORRERETE, BEAMPRAKCLAR%, 2k Phoma yano-kubota,
sp. nov. (@& LIc (bE 1933)%, X Lokt MEs5VE] L XifhicnTH B, KMcETS
Mycosphaerella (Sphaerella) lavicina R. Hartic (= EBA 4 2@ 5T <y OFELFELKHT 515
2y, OBIZHUL THER] LHR3hic (GhE 1933)1,

FE (1953)® i Xhig, JhEEEc R GTIE 1935 £ (MR 10) ZAhLEAROBEMEEIhE L L
W5, 1940~41 45 (BR 15~16) (X +BFERTE AT X UBBZEAE% S, $EMTCARE, 1952 (R
27) WY ZFERBEEN DO 10~18 F4H 40 ha i3RI LW SR &, AU A, EIXTE
WOERAWC, B TIHERES SFEET - B IEREESERE D » 7 = YT ha C&K
MBELI,

1952~56 4 (HR 27~31) OJL¥REFRMREREE T Ofbic LU, RF OILEEC B 5 A7+,
Yk, BEOHFFMAICSH L, TOEIER, W\, BiithHicdRELFEEERY 1,700 ha IK&EL T
WBA, EEILZ R D OEAERIEENRICHI > TRELTWB DD L 5 ThB (NEF 1956)10,

FMT BT BRROFEC OV TUILIEE (1931)” LK, #X TALL T HEBICELRL - 1D ThH
57435, 1949 48 (B 24) 9 A, RERENEEABETANETEMMELCER SR TR, AME&HTHRR
DEENBICDL X5 1is-f (FFEE 19539, HigED 19577),

db& Q98D 1%, 2MAIKFIREE & L TEE L - Phoma yano-kubotae O “WATER” NI I h b

BT Lo THRRIIGETH DD LELLLLWLA, ZHEOWTERINCI-LAD TR, &
A THEE (19530, 19549) 1z OEOHMBMAE, FROEBRRIE2D, ERELCHERIhS

“RFE & “BWilaF ERRER OB FaE (spermogonium stage) G, 2A LA DEYLIFEL L5
EFEIBALHEORRELCERINEDOTEL S Evn  FRLA,

1954~1956 4£ (FF 29~31) D 3 hEMICH ) WHREMOMBIC X » TiTlebh ERERIE, %
B ZDOFEEI ORETHEDTH -1z Tiebd, dbE () D35 “FEIgT” RFEH 2L
79, ZHITKET (spermatia) & LTHRY b2h 5 XET, 5 AP~TAK, BLL LHMEOREES
BT Mycosphaerella B TEEEH SR, 7 Ah~THE CFEATFOBERNLRLDBND, FEETF
BEDLDTABCREFL, Thic X 5BEERRE LUTEIETH b OBRC L 2BEEARIV-ThIHL
DCBHEORERN L b, BEOHMF b, ELFEERDIEHOSEMTFRAIZZ LD, >,
FLTHEENBRNOEER, RNEEREILE T Mycosphaerella larici-leptolepis K. Ito et K. SaTo, sp.
nov. 2HB XN, L& (.c.) ® Phoma yano-kubotae (3= DE DRETREHRICOT BRALBHRTHS =
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EAFER I A (FFEE - 1R - KR 19569, 19577),

KFEOWE & LT Db OBER AT OV TIbE (19319, 1933') 13 THiliy B3 2 BT OBz
B3 EERREFEMBET i, WA SR, M dEBFRCLT, BREk—EOMKy
LT BH0E » 7 < v ORI EHER IR 2 b, £FIHURFICLCE—EOMEKETOLS
AR R BHARDORETRRIL HIHE, HBCHLTERIALDLESL, GTHOHEOEARY
FEISETH D, HHICHBRRCHG TRIERLZ 21, » 5~y offiffhic 1 v 35, o7,
AU, 27, 7V, 42T INTEOMEFEBEENREL T, » 7~y OTE(TEEMHRL, » 7
< v O EIR THEM O S D LIc ke 3 2 E REOMENL, £ RROBELE»IIMEE
FRUBHLECEMCLT, REBLTICELIHMMMEHET, Hi & REBIEEEH B OLHT
ZZERD ] L, FFE (1953)% dt#Eic k0 BEEN D [+ 14~15 SFAEFEDOH 7~ Vil
o 1 EOME ST - Thiz X 5 inERCHESF LV R 2B l, B2 - TERD LW
T, WENSL - THHBNBEMDO X S AR bl ¥l 5~ VRO RICHE EERER,
FS, kik, 2T, VF, AV I, 7Y, £ ZTVREDHE LI AIIWENBERD X 5 ICBEI R,
KA 7=V OHRFEISHEIBADOTHD, HEHBREE OV IHHCEL BErh T %b
FThEnL - EBELERBCHD DL EL RS, LI ANREBOEND 7~ Y OFEELLH
EHEO LITEAERD, ThEh A-THdEEDNERELHILT 5 DIEL > T BDTIRIRNS S
2o REBOEEDHED, » T~V DETLAHEI VRN LIKRVKERELLIObLV] &L
BL, B (19540212 TCORKL Y 7 <Y Ofbhic 0 SV iliEr 52, JEEMOTRARLHHE
CIIFEEL D bT I LORVWDIIHEETH S, ZOBBL LTETFE—HEC > heoil, FIEORE
#EFRHRINREREORTR, ZhLTAROLREHOET, TORYPLANRIZELNRT, »5<Y
DECHET B NIV THAL I L5 2 ThD, felinie, ThHREDO—D2THAH 23, L
L BT RS 2, RROBELXBIRCA T5 L) X5 BMIC ik 2 bhis\ . JREBD
BRIZ L - ThicbIRDHEADEEY, DTk » 5=y D&BREYBIFCL, ZhlRKORE
EHLTB, LWIEDKRYRI LDL B bhE] L LT3, Tinhd, ThbomFIThi
FFEOWE L ML OMICEELBERRSLS L L, hltBERHEL» S~V 0EBCHBEL T hyERT
BRTTIEE S FV D LT 5B,

» 7 = VEORRANDOMHRECOWTHE (e.))® BFav v IV BIOPFVvHrT=Y O
EBHERCE LV E L, R (1953)0 4 1949 £ (B 24), REBRANECRITZBENDL [Fa v
YA TIYROTA =Y RRFIFOLHEL L BIN TR EREL DT, th b BUE L EEE
BOIH, ChEFELTWSIEM» Sy RTREENBEE THHZ LT KRN0 IR BkbE 2
Too weeeee EHLDIIOHEREETH D L THE, BAOMREOHEMBIC OV THERL AN EETREEE
REMTRET 0L ELLNRD] L LTV 5,

1957 4 (FR 32) A ¥ CORERICET HHE, RESICHRABROBEILARDO LK) THS,
Z DRtk DEID H T~ Y RICRBENARE L THRESHE OB LE b o0, LTOBBRANKLDLDS
FRLIEWIRKRE s TE A, —H UM E TORR, HROBBILE I hE\v) L, TTRERCLS
W, WEEOEES, RYRE, SRkl I OBRTEE, FROBBRNELERT 5 LORIEERE
BOBRFIELA TS 202, THNUBRT Ol Tiitbhic b O TLOEEZSHILE LY
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Fov, FRTCLERHBEC RS T, RFOFREREX L&D, FhiboRREHELEEL TV
57, ZRICBIEL OREETFEETFiHA DI, EYEE b EETFiHREE - L5508
57 EREHIRE 5 FERIBFOMKREIAMII AT L 2ENRL DL 5 0 ZTOMREREDOEE
- ERHFENE, REEBECRETTATATh - FESDOBRANBRELYE LD 5 L DRHRSLHTlhalT

HUEia big,

R ZNETOBERRL DRRORER LOUKREERINE LOLE, [ESFOEERTFRLONC
HAROEBELME, BERESCEAINDL LI LABHMINS, BHIC X 2EEBREORAICKE
{EETHZ LNHFIREVCHARECRWT, ZALDZ LI ELDTEERETREEL530T, ¥
hLEAROREL(BET PRERTLRE, S RE LW ETLEAL, @k  REESEOK
FIL LD, WhO LR - MENBRENAVCH IR AFREESRELS biw,

MEfn 32 £ (1957) 2bARFDAN I HERECEFTHES LR - eDThH AL, Hbidict s
b AREDBHIZIIERFE DIE N LB, BRE, BREEFESSHTHOMBEBREL TS Z LiXHY
Fleftl, TRTREBRE (UFF) SBAtE 7= o7+ - ) -5 -2 L, KRREMBOKERRS
KX AHOBRAERFILHEE, L ERAETRI S LOENRFIDOH IO b L KRENE % E
TEHILTigoTce BIMIADHAHEHYUZIOEDLE Y Th »feos
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» BHRPTEER M H 2 —

s e O 2

i » I B® F
#ikxH (BEHK - KEXH)

REF—FRER e H# P B

REFE—HEER B R B &

s ‘ E " K B

2 B (BEH) 5Bk (RFELXBRESR)EF K B KX

7 UBSBHER B E R B

2 E H pioo

2. ZEm (REmE) &2

BRSO T W THEERTHT AL L b ThES Thitb Th B8, L LEBOHSE
BRLUTEAMNILTELT, %R, 7587 RBIV0PALeRE L DL, Thikd F < YENRKDE
EREL DB ERR L LTS » T ey (Imazext & Ito 19619, 1963%, £k 1962%),

RERETIRF 32~37 FED 6 HEMICHI » TRREL AR T 2 AEHRERO—BT, hz
BT obich THER B> L HERRSRFEZERL, nHERERNREWEL, EhR
HEWEER (ARSI RZEEER RE)IEEHL, wAESBR (BANEBR) EUSNK, it
BRERLEATER (ARLXHENRR) BIHXERS X OTHEE SR RET R LR
SHBEERT D,

FREFROERCEE, ERUEHAD 7 v — v HE, RESHEEHETE, WK (BHI) HK
FESRA)IEER, ARERAREABR, FMATESR (IHERBEFILIBR) NHZHK,
I EZBEFRERRER GREERAEESFRERR) MIRBERS JORRHATESREIHIE
ERREETBROSHH L CHER VRV,

BAES OB ORECHA- - T, JLR, B, HE R, &8, F% KE, 51 3108
RBAERR, RRRBEMRTEH o408, #dh, BRS O OAMIFTiR b RE O ZFE
%5 bEVRERPX VBB IHEREFIETHE L 2Bl b2 TT B, BHFECk- 12
F 2 Lr bRk B,

3 3
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of Working Group on International Co-operation in Forest Disease Research. Sect. 24, Forest
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tree diseases. Forest Service, U.S. Dept. Agr., Miscellaneous Pub., 939, pp. 46~54, (1963).

3) FHETR: JLHEER I B A 5~ Y OEFER. TRMBEE= = — A (12), pp. 74~T75, (1953).

4) BEE—HE: » 7~ OEERCOWT. AL, (18), pp. 149~151, (1953).

5) BRI (5). MREEHT 150, pp. 29~31, (1954).

6) - EEETE - KE F: 2 S~V RKEROWE ENORREOLER(FH. 7 E BRI

2)




H 7= Y EERCET 2AEHE (2 7 < v EERTRID — 5

%5, p. 41, (1956).

7) Ito, K., K. Sato, and N. Ora:

of the causal fungus, Mycosphaerella larici-leptolepis sp. nov.
8) GrEE—HE:
9 FEEE=:

10)

1D N B
12) WHEE—:

Studies on the needle cast of Japanese larch-1. Life history
HRABTER 96, pp. 69~88, (1957).
H 5=V ERAKOEERE. 73 @B, pp. 27~36, (1962).
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h 7= HEFERICE T 5 RAENR
I JREECZES 513

NoE BY ® RO
O E =C - B — B

EROREEIEALE (1931)2 12 & » T Phoma yano-kubotae sp. nov. Li#ishic. KIIEER
EOBRC L), MERRECHRINIBERCHLTIOLICHBRLIEDOTS S,

L2 ATEDOBEED (1957)P OWEIZ L v, JLEY 2MEFERE LUMTFL Lich DX A LHFEE
B O T 2 (spermogonium) ¥ X ORET (spermatium) 1232278 53, REIREES THE, GYEL
K AFIBE~ECTERNCRAT S 2 LWL, SR L THIZ Mycosphaerella larici-
leptolepis K. Ito et K. Sato &#&f, 7nisiRE (1950)” 2BEEEMREE & BT/ Phyllosticta laricis

B FHEEORE CLiEE)

Fig. 1 Localities of the causal fungus for measurement collected in Hokkaido.

1) hEELSRESERTITER Q) AEMBREFRER O) RESHFHERMAE - BEEL
(@) REDBHRFR - BFEL
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Sawapa % Phoma yano-kubotae Kitanma LR UL AEOBEFaRERICHT R THLS L,

FROFEECE T 5 2 ¥ TOWRE, WHRES/IBTKFLEMAERRBILY (HEW) 55N
EERC & - TR bIIFED (L)Y OBEILIZLAYBRONRTH 30T, G 2ENCENE S L
HTEHRFEME D2 LI LT,

mEEORRE

(1) dtiBEERN
1957 485 AT A~ 6 A LA, duiBEM 57 2T 0 7 7 < v ks LATEOEELIRE, %% 50,
Zhb OB EDD LERBERN (0°0) LREF, BRRHHL TR 21FH, BEE&SC L) TER, T
1k RRENEHA TS

Table 1. Data of materials for measurement of the causal fungus,
collected in Hokkaido (1957).

W A
&% R % # Locality wow | fom | mesan | GRS
No. = HEX | BE |/ BE| Host sgtgncc)l col?egti?)n sez&\nlle)vel
1 |Offsng | L 33 ix L.l 28 May 29 |( 530
2 TR A = 18 s L.l 7 June 1 60
3 Bz {Bonze 141 i L.l 42 June 4 240
4 | HEE | W OWm 132 b} L.l 5 June 10 80
5 F Eog 26 — L.l 8 June 10 108
6 | AEHA | &1 M 233 el L.l 8 June 10 60
7 2 7 27 el L.l 8 June 10 40
8 2 7 251 I L.l 7 June 10 60
9 | & % | & H 132 A L.l 7 June 18 230
10 £ @ L 73 [ L.g 15 June 18 230
11 7z " B 79 o) L.l 13 June 19 240
2 | & B fE — — L.l 20 June 20 —
13 1O & | % 54 el L.l 35 June 25 500
14 % 7z 8 & L.l 44 July 3 200
I )

15 B 7B E B 128 — L.l June 4 170
16 & & | A H 46 L.l 8 June 5 200
17 2 2 48 L.l 5 June 5 200
18 O ™ | 8 R 21 %3 L.l 36 June 11 130
19 | B | 8 W 221 U L.l 9 June 11 190
20 |[OFRR | ARR 4 W L.l 6 June 12 440
21 | M| /MK 294 IE] L.l 6 June 18 180
22 2 2 374 W L.l 6 June 18 140
23 2 2 408 — L.l 7 June 18 110
24 | ARAR | BEK L.l 17 July 1 —
25 7 7 L.k 7 July 1 —
26 2 7z L.d. — July 1 —
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yi: Al
&5 R % # Locality oW | o o | mmenm | BR T
No. Z HEX BRIE INBEE Host stgand collection : se?nie)vel
27 O Nl | BERN 8 — L.l 6 May 29 —
28 2 % 14 — L.l 9 May 29 —
29 (OfmE ) & 1 16 A L.l 4 June 3 380
30 % & 2 & 53 ) L.l 6 June 4 260
31 | ® H | JES 16 Fal L.k 28 June 6 460
2 0gE F !X & 5 !N L.k 29 June 10 260
33 £ A A 104 2 L.g 28 June 10 45
34 7 7 7 2 L.l 28 June 10 45
35 | Mo | w3 247 — L.d. 60 June 10 110
36 | —0fF | BAK 13 | A L.l 34 June 17 200
37 2 7 117 28 L.l 9 June 18 90
38 | # ® | JESE 9 @ L.l 29 June 20 400
39 | HAB | HFE 201 5 L.k | 3l July 24 50

-/

40 |- K | 53 [ L.l 20 June 5 180
41 |OF & B & 6 i) L.l 10 June 10 80
42 O = A B 10 5 L.l 7 June 10 100
43 # K W 7 17 5 L.k 28 June 13 440
44 Z 7 20 L L.k 28 June 13 480
45 | BFRE | ES 85 £ L.g 28 June 14 250
46 | &K 7 X Al 31 — L.l 6 June 15 150
47 | ¥ XK | W P 16 % L.k 30 June 16 360
48 (G 5 # 2 b3 L.l 7 June 27 120

d R

49 | B e B 62 i L.1. 29 June 2 180
50 | B OBl | RvFv 110 1 L.l 32 June 7 340
51 = OB B E 56 ) L.l 28 June 10 450
52 | & B [BHEREH 18 » L.l 27 June 11 10
53 | 4 R | % B 89 iz L.l 28 June 12 340
54 7 2 % ” L.g. 29 June 12 340
55 | @ P | E F 36 & L.l 32 June 13 520
56 7 7 7 7 L.k, 32 June 13 520
57 | M & | BB W 9 b3 L.k 35 June 21 200

O: @EEMW, L.l.: =kvH5=Y Larix leptolepis
L.k.: FavxvHhI<Y L. gmelini var. olgensis
L.g.: 7' 4= L. gmelini var. japonica
Lid.: #**>a2vHhF=2 L. decidua

BB IUTFERTOBELBEL, LI ThThicow TRELZTR - 7o
HRHREMITIE 1R LT L850 T, AR OEMRBIEMEBX 14, FLERMHX 12, 18)IIHhX
13, MK 9, JLRMK 9, AF 57 K. WEHNTIX=+v» 7~ (Larix leptolepis) 42 &, F a7
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— 9 —

v HhF~<Y (L. gmelini var. olgensis) 9 B, 74 <> (L. gmelini var. japonica) 4 &, *#* > =
v Hh 5= (L. decidua) 2 5 Th - 720
PRBBHRERGAYE 1 R LDT,

FERNC OV TR D RIAREE OREM R 5 2 K204 B,
F2REHLDEBAK 57 O LFEHEH L DB D 47,
B TEOMRE A LD DO 37, FERETEEALLDIO 30 Thol, Tinbb, RERHH 80%
CERRRRESSR L Db, ThbOBEOK 60% 5L - FEIST»E bhi,

BENCESZAELLBRIFIROL BV THS,
HiH DRESNIHEFREOETICOWT, *OTEATORReTREHE2ROLED T, wThid
BEEN~ A TOREM L T 2 Mifadh bR Y, FMEOKAE JITETRERTL Uh, £6, MR

Fexk WIEE O W E E (w

5 bAHBZERILDD 4, KB bD 6,

Table 2. Results of the measurement for dimension of the fungus (u).
WO
&5 T B ¥ ® FEIEF B T % B ¥
No. Perithecium Ascus Ascospore Spermogonium Spermatium
1 _ _ _ — —
2 96~102X102~123 7~8X 35~47 — — —_
3 — Ju— p— —_— pu—
4 85~90X93~121 6~82(48~56 3~4X14~16 — —
5 98~115X 122~128% — — — —
6 —_— J— — J— —
7 _ _ _ _ —
8 96~112X 102~112% — — — —
9 106~124X98~112 6~7 X 35~58 3X14~16 — —_
10 115~125X115~144 6~8X 35~61 3X 14~16 102~112X 115~121{ 0.6X3.2~3.5
11 — d — — —_
12 93~124X102~132 8~10X38~42 | 3X18~21 — —_
13 110~118X 125~130%* — — — —
14 83~115X90~122 6~8X29~32 — — —
i
15 90~96X118~128 9~13X55~61 3X13~18 — -
16 96~125X 108~128 10~11X27~51 3X16~17 — -
17 98~118X112~127 8~10X42~48 3X16~18 — -
18 — — e — —
19 — — — — —
20 74~112X96~128 8~9X 38~45 3X13~18 — —
21 98~106X 112~134%* — — — -
22 — — — — —
23 96~116X112~122 7~10X37~51 3X18~22 — —
24 86~96X99~121 8~10X22~35 3X 14~16 —_ -
25 88~102X102~122 6~8 X 38~61 3X16~17 86~102X 102~110 | 0.6 X 3.5~3.8
26 96~112X115~124 6~8X51~61 3X16~18 — —_
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& i
B5 T E B R 3 TERT B F & i ¥
No. Perithecium Ascus Ascospore Spermogonium Spermatium

27 83~102X 106~136 8~9 X 35~45 4X13~14 — —

28 | 95~98X99~125 8~9 X 32~45 3X14~19 — —

29 | 98~115%X112~123 | 6~8X35~64 3X16~22 — —

30 86~90X 102~112 6~8X42~52 3X14~18 — —

31 86~90X 102~121 — — — —_

32 | 86~112X93~127 7~10X51~56 4X14~16 — —

33 | 97~112X96~123 6~8X 38~48 3X15~16 — —

34 92~115X 109~134 7X8X45~51 3X 13~14 — —

35 | 80~120X112~132 | 6~8X38~42 — — —

36 — — — — —

37 86~134X97~134 9~11X51~77 4X16~17 — —

38 | 83~128X93~114 8~10X 64~77 3X16~18 — —

39 96~102X112~122 — — . —_

R

40 | 80~102X96~132 8~9 X 38~45 — — —

41 84~108X74~112 — — — —

42 98~112X 128~135 6~7 X 32~51 4X16~18 — —

43 80~115X102~132 6~10X 48~51 3X14~18 — —_

44 88~96X 115~127 6~9 X 26~51 3X16~17 — —

45 83~122X93~122 6~8X 38~48 4X13~16 — —

46 135~160X 122~157 | 6~8X48~51 3X9~16 — —

47 | 95~102X 109~121 | 6~8X26~48 — — —

48 | 80~115X102~131 | 6~9X35~45 — 98~109X 112~122 | 0.6X3.2~3.5
it R

49 | 95~112X110~128 | 7~8X38~42 3X14~18 93~116X96~112 | 0.6X3.2~3.6

50 | 86~90X96~117 7~8X38~42 — — -

51 | 80~96X83~98 — — — —

52 84~96 X 96~100 — — — -—

53 — — — — —

54 98~122X96~112 6~10X 48~54 3X16~18 — —

55 86~118X106~134 — — — —

56 | 97~118X128~131 | 8~10X29~61 3X12~14 - —

57 | 88~112X118~126 | 8~10X38~51 3X13~16 — —

AERZED$ D Perithecium, empty

RHAL 5 » T B, i 1 HifA0SSHAAAEZ ST TSELNTWE Db 5D,

% 2~3 BEIOH 200, JLEECKT 5EEREL, TERTOREILOVTRSPOERR
BB, HRNOLLTHThd B—ETEEDS (.c.)? O Mycosphaerella larici-leptolepis K. Ito et
K. Sato LEELTEL Oz DeEL2 Bhb (Plate 1),

(2) RERESH

RERTAMH DRES N HE KOBRHC OV THEEHHREC X » TEEOMES XOWELTTR »
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#3LXk BENFREHEONEME (»)
Table 3. Results of the measurement for dimension of the

causal fungus on various hosts (u).

£ TE®m | T ® | vEmT | LLF Im ¥
Perithecium Ascus | Ascospore \ mogonium Spermatium

Host || m | s mE e B |Hs | EE ke
Diam Height Width | Length, WidthLength Diam.| Height/Width | Length

ﬁg\ 83 90 6 22 3.2 9 83 80| 0.6 3.2
=RYRTTY | g
Max 160 157 11 77 4.2 21 109 1221 0.6 3.8
Larix leptolepis ¥ iﬁ'
Av. 106 111 8 45 3.4 16 95 99| 0.6 3.6

FavEYHTTY ﬁ’i‘ 90| 102] 6| 26| 32| 13| 102] 102] 06| 3.8
L. gmelini var. ﬁg}i 118 128 | 10 61 3.2 18 115 118 | 0.6 4.8

olgensis FH 1 12| ns| 8| 44 | 32| 15 | 19| 10| 06| 4.1
IA = ﬁ’i‘ 83 93| 6 35 | 3.21 13 90| 102 0.6] 3.2

L. gmetinivar. |ER| 125| 14| 10 | e | 3.8 18 | 102| us| 06| 4.2

japonica 5 ] we| 7| 46 | 3.3 17 | 9| 108| 0.6| 3.5

ﬁ’i}‘ 90 93| 6 38 | 29! 14 — —|— —
AFVavnTTY | g

109 115 8 61 3.2 18
L. decidua Max.

5
Av. | 104} 107 7 48 | 3.1 | 17

Too FEROKE X% 113~182X94~1624, FEEIL 57~105X10~15,, FERIFIT 12~20X4~6u,
FLHEFROKE XL 86~146X84~140n, FETFIL 3~6X0.6~1u, THEE, K& XL} Mycosphaerella
larici-leptolepis K. ITo et K. Sato i X < —% T % (Plate 1),

IR RREEI TR XU (RBRYRL) 2»bREINETRAOENEHELLERL, wTh
& Mpycosphaerella larici-leptolepis X [F—BE Th - I,

LB, BEt s X O TEER LR LTV AEIIVThEFE—T, FEb (e )P
W REERNC X » CTECE L7z Mycosphaerella larici-leptolepis K. Ito et K. Sato Th b Z & MFERE
iz, *

* JLBETRET T 16 OME 1956)°, HAESAETHHERRBENEHET 1H (FH - BRERER) ©
2 Blin D, FEIEFRE Mycosphaerella lavici-leptolepis » 1387 G OENRRVHI NI, 2D
BEOSBERIIRIR D Mycosphaerella Th3H, ZHIHEFRREET S, RE (1950)? i Xiud
Mpycosphaerella cryptomeriae Suirat et Hara 235 5= ViICEFET B L Wb TWL 5, THEE IUE
NEEHALAZ L IIPETH B, F4 ¥ T Harmie (18959, 1896%) Lo TAA Y2 T<VEL
Q=AY 5=V DELDVHEE L LTI Wi Mycosphaerella (Sphaerella) laricina R. Hartic &1L
DERTERETHRTUTC 585, ZOHR, AFZCHLILCENARLEDORDE, LT, ZOH
X Mycosphaerella larici-leptolepis, M. laricina 33 L O° M. cryptomerice D\ ~Th & bEBHDLEZ
bihs, ZOWIK X ZFRBIIFERC—RL T2, RENLLEMCREL, FRBEOREIZD
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M i o

@Qﬂ@ |
W 4
G% %é L

F2l dEEAMY CIFEINCREEOTHEIET (—— =10p)
Fig. 2 Ascospores of the causal fungus collected from various
localities and hosts in Hokkaido. »
ARHE (Larix leptolepis); B.1g)l| (#); C.JEE(~»); D. G (#);
E.fE)Il (#); F.2% (#); G.&XxJ (2); H.¥EK (L. gmelini v.
olgensis); 1.HEP) (L. gmelini v. japonica); J.JtR(#); K.FRR
(L. decidua); L.55 (#2)

EFEEFERFOR KB

AEIFEEETTRL, BETERTLRE, hMERELED DO THE,D, BTHRORHS
ICEOHMRAREEOBRA, OV TULRK L EEENET IRIBEER LD THS, LT, 20

i bETFOEN R LDOND, TNTINE NCRFER] LEHRL T 52, Shieo-Til, %A
Bar 2 THRETHFETHS (B 1957)%,
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T LA R LORREGOHBC L - TEEINBITTHLLH L, il L RBRIC K\ THE/M
Chich FEEZTR» 1

(1) & & &

1956 FIXFRHTENFRAAMGASEE TSN (=4v 7 7=, 15 F4), 1960 FIILEH
ERBEMEHEX 1,137 KEANE (KB) (=hv» 7<=, 11EE) TREINLERC X - TRE
L7

BERRORBEMNIILIL L LTSRS T, MEOREES 5 A1 0 7T AFHETHLBM S &
CHEE, ENE 5T, BOROKOWTEOYR RN, FEMSC X » TFEROBMBESS LU THER

HaRk FREEOTEITTHR (1956 F, JLEETR)

Table 4. Ascospore formation of the causal fungus in fallen leaves under
natural conditions (1956, Chitose, Hokkaido).

® % A B T B ® ¥ = T®MET
Date of collection Perithecium Ascus Ascospore
V—1 O
V—7 O
V—I14 O O
v—22 [ ] [ ] [ ]
Vi— 1 [ [ ] L
VI—I12 ® ] ]
S VI—21  J ( {
Vi—27 O
i— 3 0)
VI—12 ©)
VI—18 O]

Notes: O---K¥ (immature) @ -5z (mature) O---HEZE (empty)
H5& FEETEIETOERK (1960, JL¥E:ERE)

. Table 5. Ascospore formation of thg causal fungus in fallen leaves under
natural conditions (1960, Onuma, Hokkaido).

£ A H T OB O® F ® F BT

Date of collection Perithecium Ascus Ascospore

2/v
9|V
16/ V
23|V
30/ V
6/V1
13/V1
20/V1
30/v1
4/VI
11/VD
18/VI

000000000000
eeooe00000
PP PSP IPIP

Notes: Q---k# (immature) @ ---55% (mature) O---HAEZH (empty)
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Precip,
CHITOSE 1956 reci,
-100
23
- 80
K
60
L0 B
20
ONUMA 1850 .
recip.
Max, Temp. - (mm
Temp. L — -100pé
z (0) o
20r Min. Temp.
I /,/’ [ 60 K
10 o H40 B
O g +20
oL ,’/ﬁ 0 n n
“hpril | Moy | Juwe | July

HIN TR IUKRBCETHKELBEKE
Fig. 3 Temperature and precipitation at Chitose and Onuma,
Hokkaido (1956 & 1960).

FOHEEEBEEL,

RERBRIE 4~5 ROL KD T, L LTEEEMTEORES XOBKELHE IR L DT,

B 4~5 k4B L TEITOMRENRS LOCPREC LD, FLBMCl > TS OTHhEERD
A0, KESA AL TAERETTHS,

e FEROTRIM AT 3\ T, SEROERIEDITON TTEIGT A & Hd TESICE T 585
(1960 4, KB, 6 F 13~30H) DH5 I LR bhi,  ORHICIZEN Ics\ T FERIZTF DK
HRERBACTRON B DT EEZL DR S,

(2) B B &

1957 K, HEFRBREHRLIREBEL TkE, ¥ 1958 £ 3 AnbIPF X TOMEAS A, 15
BRI 25 B3, ThEhOMEs LM 10g ORFREELREXRNERT, chbDhdhbTF
EROWR ST 10 BOABEUH L TR 2E), EMSNC X » T ORBEES L CTERTOFS
BREELI

1) KETEHBEROBE FZEAOFEMILLZEINR)IET KA EHEREEIREX 87 H3E (JEK
%9 1,000 m) 13V} BB 8 £ OIS T, T OME—HIIRFOBREHL TS 2,

FEEREL I OmEMIOKE, BAELY LODBITE 4RO LB ) T, FEETFOHRKILS AT
258 ATHETARLDLA,

2) EMERBEAOHE WEROFEMIFFERTENEREHS RN 215 HIEy. 3
(#E#9 1,200m) T, b/ FHOFOFAEMICHER I NIcBIRKT 15 E£OMH T 1955 £ 255 b KK
DBENIIITIE L,
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>
=]
T S| %
x
5 k4 —~
B wof TN B0, 5
: AT o7 &
55" /| a 10 5
& a0l A / \ 2 5
. “é;w Al 1 X Eae b\ 0EW g £
m S el /A ‘,\\ 2 \‘\ T™ —
e 5 ;," “\\M»’ '\\ 7 P e Ty x 805% |
o L A VLAY N3 404100 !
N \.\{’/z \v/ i i
5 - v -Q'E mm)
° »L
o N/
E3R |
ASCUS (oo ! T X (T X XX/
}”B@‘; 009000000
Ascospore
&
Rl T|n|n|§|V v W |W|R|X O @

Notes: © -——--% % (immature)
¢ - A% (mature)
AN FEREATERTOEREIVCISBEHEH (RBRKETHK, 1958)

Fig. 4 Ascospore formation of the causal fungus ir{ fallen leaves under natural
conditions, and meteorological data (1958, Omachi, Nagano). ’

. 1 My, 2|
' n ! WA g [
25 /’I \ II vV ‘\ = ~
) 201 L~ i Flap X 2
5 *515 1 /7 \ lo¥ =
< -l A | \ e i £
A PN B!
’\'i’ 5 ‘ :j/ N ,j’ x‘/ mg l
1 V7 A N 7 100 J
~ s /] 502 (mm)
< %>
Fr
Ascus °° *
FREETF .
Ascospore
o)
ER|n|n (v |v|v|n|w|x|x|n|n
Notes: ©--—- *# (immature)

® - B% (mature) .
555 REETFERTOMRE L USSBENEN (REBRERMK, 1958)

Fig. 5 Ascospore formation of the causal fungus h} fallen leaves under natural
conditions, and meteorological data (1958, Otaki, Nagano).

FEERB LU ORHEDORES LUCBKELZ LODRITESROL KD T, Thbb, FEETFD
Bt 5 A LA~ 7 ARAOKI2 »Rithbic » Thed b,
3) BEENBTHOBES FAEAOMEHIFEAER=ENEEHENEBEREKX 350 Kl (B
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7T
i
it .
il 400
T i \ > | B
251 E:F
\ 2 b ~
o} . 20 ,/'-\\ /f\‘ ¥ 3007’( 5
L5 /4 ™ 10 5
- Wil VN -
g0 Ji i Vv \'\ % §
/ H =
-4 g- 5 N, J -~ ’A‘"v’ o }\,"/ Q0% EE:
B o= AALA A YN~ 7
ook T T S0 oo
\ { !
-5} 1 sl | L
v g % [mm)
7 om
Ascus O eolece|ee o
;!ﬁ% o(eoo 00 o
Ascospore
#ER 7
Dme_I]I]IINVV[V{[Ylll]XXXleI

Notes ¢ ©O--=- KB Gimmature)
o--— % (mature)

g6 FRE TR T OMK S L UOKSBENER (REEEEINX, 1958)
Fig. 6 Ascospore formation of the causal fungus in fallen leaves under natural
conditions, and meteorological data (1958, Fukushima, Nagano).

13Wm)?,%5,Vﬁﬁﬁﬁwﬂﬂﬁﬁghhmﬁﬁloﬁ®Mﬁﬁ1%5¢55#6¢ﬁ®%§ﬁ
LRI AThHB,

FAER RS LOZ OMRMHEOKIE, MkEL Lo 6 KoL k) TTEIST ORI 5 A T
57 ATAETD 2 AMBChI » THREDLRK,

L ERBRT 3o\ "C?Qﬂﬁ?oﬂéﬁiﬁﬁﬁﬂ&&ab KETHIX3 5 A hEl~ 8 A TH), EEHXS5
ALEA~T7Asa, BEHX S5 ATH~7 A THLEBTHRERS XOHRIIC ) OERH LD
bhb, EEHK TRE»OHKIC { bNTIMTHERERENTE O, BKESCBUBLLISNTE
CEBHDLLELLRBA, &bnl, BERATHAETEIT OMREARS X OTRRMRIC
DDENRLBZ LIERTREREETHA D,

FEEFERFOHKH

FETHEILTOMH, RERES X0 R bCRETRERTZA S0 2, 3 OEREFR -1z,
(1) BsEn '
1%1@3101%2@@2@,nmm%%ﬁ%xﬁ%ﬁﬁﬁi%ﬁWfﬁtoto

5 AWM, FEGEA =AY 27wy (12 44) Ehhn bHEOBREEY SRCREL, A 4
kN T < VHOMEL L &0l FEBO LA 10cm OF I, EECESFY - 7)Y
VERBALIATA KT ARKRCRBELA* (B7R),

* 254 F75AORBEHRCONTIES DA Ud, €55 Y 8% L, TH A hRcs L CEE,
45° X RZIKER, FEES, BENARETH-DT, ThEBHATAZ L E L,
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COXSRLT—ERMEREATS V7T
AR EDIETL, TOFRFIC 18X18mm D
HA=F T RAENEE, TORCEINDREE
FrHELI

1961 fEiCi% 5 AshR~ 7 B LA, %7 1962
£ 6 A LA~ 7 A LA TR T RBER T W,
Teote, ZOMRILE 6~7 R LDTLED
T, ¥lIhE2RREBFEOKGRNG LBEES
T SR b B,

8 6~7 % LU 8 M kb L BAC I
5 TERTORM, REECIFCID EFLK

FETR faTIREEE

Fig. 7 Spore trap used in this experiment.

BREC L > Thigh DThRLLDLNS, G.S.: AF54 ¥z 352 (Glass slide)
Fishb, 1961 FITITEERTRID 828 W: $té (Wire) B
6 Arh, FHACHENNS < HES i, —H, D.N.: ®KR%ZZE (Diseased needles)

1962 EOFETIXAFIC BRTHRY) SROMTIRES N, FLHMICI6 AL, HACHHE
EE i, T5¥s, 1962 EOBFETREMC L, KM I bTh LaRES R - 1

2) ?lﬂﬂ?@ﬁkﬂil:&(i?‘iﬁ&@&?ﬂ

R MY MACFEE LEZO L UEH» 7 AEERKE, 75 ABLCATA F/7A%DRB, &b
CRATA N7 IA LR UEHT 7 AR E, REERY ) Y CEELLHOATA F7/ 722 THE
CLCFADAFS K7 FRE FRCT B (BE), HEEALBETRNTRES AL ORAL,
Hoh UHREL TTEREHRL TV SRR ES lom CYM, %74 K752 L& 3Kkb

Bek A54F75ALBz bR REEOTEISTR (1961, Li8)

Table 6. Number of ascospores trapped on glass slides
in the field (1961, Sapporo).

B = B r21 K75 A% FEAT A
ass slide No. Total number of

Time of observation ) 2 3 4 5 P . astcl:‘z;%o;x('ies
20/V, 8:00~20/V, 17 : 00 0 o o0 0 0 0 0 o
27V, 8:.00~27/V, 17:00 0 o o0 -0 0 0 0. 0
2/VI, 8:00~ 2/VI, 17:00 0 1 0 0 0 0 0 1
5/VI, 8:00~ 5/VI, 17 : 00 0 0 3 0 0 0 0 3
6/VI, 8:00~ 6/VI, 17 : 00 3 0o o0 0 0 0 0 3
13/VI, 8:00~14/VI, 8:00 3 0 0 0 0 o o 3
15/vI, 8:00~16/VI, 8:00 0 o .1 3 0 2 1 7
17/VI, 8:00~18/VI, 8:00 0 ) 0 0 0 0 0
19/VI, 8:00~20/VI, 8:00 3 2 1 2 1 1 0 10
21/VI, 8:00~22/VI, 8:00 3 6 1 8 16 11 1 46
30/V1, -8 : 00~ 1/VI, 8:00 4 0 5 3 5 11 2 30
. 5/VI, 8:00~ 6/VI, 8:00 0 o 0 0 4 0 0 - 4
~ 10/VI, 8:00~11/VI, 8:00 o 0 0 0 0 0 0 0
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BTR A74 V7 7ALICEL DRCREEOFRIETHR (1962, L)
Number of ascospores trapped on glass slides in the field
(1962, Sapporo).

g = B AL KI5 AER T AE
> Glass slide No. Total number of
. . ascospores
Time of observation ) 2 3 4 5 trapped
6/VI, 9:00~ 6/VI, 19:00 | 38 61 67 40 26 232
19/VI, 19:00~ 7/VI, 9:00 2 2 0 1 1 6
8/vl, 9:00~ 8/VI, 17 :00 22 19 12 27 12 92
8/VI, 17 : 00~ 9/VI, 9:00 0 0] 1 0 0 1
12/VI, 9:00~12/VI, 17 : 00 19 49 21 20 18 127
12/VI, 17 : 00~13/VI, 9:00 2 3 o] 4 0 9
19/VI, 17 : 00~20/VI, 9:00 ) 0 0 0 0 0
20/VI, 9:00~20/VI, 17 : 00 0 0 0 (o] 0 [¢]
21/VI, 9:00~21/VI, 17 : 00 0 0 0] [¢] 0 0
21/VI, 17 : 00~22/VI, 9:00 0 0 0 0 [¢] 0
26/VI, 9:00~26/VI, 17 : 00 [0} 0 0 [0} 0] 0]
26/VI, 17 : 00~27/VI, 9:00 o] o] 0] 6] 0 0]
3/, 17 : 00~ 4/VI, 9:00 o] 0 0 o] 0] (0]
(%) (%80)
-100 -
1961 “%
-80
- A A - 150
(mm) - \ A A, -0
0%\ A . S Tk
N -5 -100
20 -20- N
- AN
0-10- . T T "0
A | o ) 3 0
- oL " . — | " P PR
0 ¥ -
20
(%) (N.S)
=100 -200
-9
%m0
9
-0 -0
- 40 0
-3 -
0 50
-10

10
$£8R HEIhREEOTHERTHRS XUSKERNME (1961, 1962, i)
Fig. 8 Number of ascospores trapped on glass slides in the field and
meteorological data (1916 and 1962, Sapporo).
I : N.S.: REIN-FEFH (Number of ascospores trapped on glass slides)
— s °C: HFEEE (Maximum temperature)
g °C: FEEE (Minimum temperature)

''''' : %: 1B B (Relative humidity)
1 : mm: [ JK B (precipitation).

NRELie MY MAFKCIERKL S 2 TRBEAMREBCR X5 l, Z0EEXBOKORT
EEE (30, 25, 20, 15, 10, 5°C) DERIBCHEA, 19 A ETILER, ThUKLETZ: YMLTT
FDASA N7 7 ARER, BHHETLLRTFRYEL, ABCTHAIZA FZ7 ARzl itk
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H 7= v KERCETHAENE (» 7~ v EERFEID — 19 —

< by A OFRUIEER Lisy s X 5 B4 K% #ifs
Lo
AERERLZ LHITE 8RO LI h THTFD
Bdas b ECBRERHECH cbh 5, &RE
RO FRISTF ORI L A5 L, 30°C Tit
HTH 3 BETHRHII2EKL Y, Zo®kiiel
B Ehigys, 25°C Tix 13 HRE, 20°C Tik 14
AR, 15°C Tk 54 AR, 10°C & 5°C Tz
70 BECIHTC » THHAD D, SRR %
TIREEAR M & TRISTF OMHIEIEL, &
ATH L TREMEL 72512 Licht > TEOHIM
ERL I BERAMRAR bR,
(3) FERTFORBICRETEEOHE
1957 &£ 4 A, HERBRBUHS BENEER
BiR7 7 < YRADKREREREL, TRIETY  gom mEETEETHHRRER 1)
RV L 7R 2R BA TRz (Plate2 C, D), Fig. 9 Apparatus for testing of ascospore
BRE TRROEEL TR IR TV 555 expulsion (1).
OHEL, MV HLLTHI Smm RaL, 2 o ;;;;é;tzief;::)md)
WDAFA ¥/ 7 A%H] S5mm MRCH W TF G.S.: A 54 F7 3% (Glass slide)
Feieb, FOAT4 K75 2ONECHKE f/I'P‘ gﬁé g{ﬂ:;rri:’;per)
7Y VTIEDOH, Thihbh UHEERE
DEECHBLIF v — 2 -l XHTHRT 25°C 0ff> (F 10 F), HMHLCETFEITAS
1 NI/ FACETTHOT—ERMET >y — 4 - bR ML T Suear REETET, # -7 7 A%
HEETER, BFETLRRFMTCESLTHL, 7 vy — 2 —NEBEOHEIKE LU CaSO,-
5H;0, Na,HPO,-12H.0, K,HPO;, K;HPQ,, Na,COs-10H:0 DA LU F0EHKC L b, Fh¥F
HNBIRIEES 100, 98, 95, 94, 92 XU 87% & Lic, HMASGHRLALIA 10 HE b - & bEH
LRLDBNIDT, ChuFHERLEDR,

Diseased leaf
Vaselin TEREx

Jalv A
* \M vy glass slide
o —@M A " % > R54 77

Piece of wood

»

L -yl
Rubber band
10 K FRREATERTRHAREE (2

Fig. 10 Apparatus for testing of ascospore expulsion (2).

BRIFIRCLDT LR Y T, BE 100% K\ TOXEITOBH AR L H B, & T OB
TIRBHETIIEL fahr o oo BBBEHINLEFIERATS K752 LT, KRBT habbT1
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X FEETERTORECRTTREOYE

Table 8. Effect of temperatures upon the ascospore expulsion of the fungus.

CHOHBETF K Number of discharged ascospores
BAth #% B ¥ , :

- : & B Temperature (°C)
Days after starting ;
30 25 20 15 10 © 5
1 1532 516 29 ) 0 )
2 34" 339 8 53 682 40
3 4 289 137 12 237 15
4 0 955 68 0 0 8
5 0 1030 370 |7 =6 6 6
6 0 18 179 4 7 3
7 0 80 44 ) 0 -0 0
8 0 191 60 32 217 6
9 ) 267 156 6 | 211 7
10. 0 67 93 - 20 . 208 |
1 0 59 67 18 111 7
12 o) 38 43 14 82 4
13 0 29 35 8" 27 3
14 ) 0 29 ) 459 8
15 0 0 — - 180 125 0
16 . 0 0 - — 122 214 0
17 0 0 — 28 " 98 0
18 — o — 34 13 0
19 — 0 — 117 14 0
30 267 102 7
42 . 325 63 3
48 o ' 126 56 11
54 ' 131 49 59
59 0 21 T 68
64 0 80 62
69 0 112 4
74 0 0 0
79 0 0 0
4 & Total 1570 3878 - .|, . 1318 1553 3188 334

F B ® K N :
No. of perithecia 17 39 19 - 24 17 23
examined . ) N

PiatkE 2IRZEIE U8, Bd R DR 9% L (B 11 B,
RAEE LS 3378 S UIENTFORRICRETE - REOLE

Xﬁﬁﬁ%ﬁﬁ%ﬁtﬁ?ixl6¥§m?bﬁﬁ,%WOtbm%%&ﬁEﬁlUﬁﬁﬁﬁéﬂbt
DT T DEBRE T - 7o '
(1) =EBER&IUHEE

c(a). FBREIE 1960 24 A 30 H, WSS (UHRE REES)NIASEN) BAEERER» 5
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#9% FEETERTORHCRETREORE

Table 9. Effect of relative humidities upon the ascospore

O

expulsion of the fungus.

BE(%)

. I o
Experiment No.
Relative = ==
s | AT FEF
humidity Glass slide No. 1 | 2 3 8
BHEFE '
Number of discharged| 85 433 | 47 0| 393 514 | 785 57 | 727 494|582 174
ascospores _
RFRTH
Number of germinat- 74 266 23 0388 4221112 27| 130 187. 174 41
ing ascospores
100 (EEFETH
umber of non-
germinating 11 127 24 0] 5 92673 30| 597 3Q7 408 133
ascospores
B F £ l
Germination 87 61 49 0 99 82| 43 47, 18 38| 30 24
percentage ;
i Mk TF K
94 Number of o ol o ol o ol o of o ofl o o
92 discharged
87 ascospores

<~ YA CIRELFEEL AL, SHRCEELEMRSET
TEREETERACTES LU TEIETH X KLLAT
BINTWiswd 0% BEHI L TERCAW,

(b) BRERIVEERH BEIERBICL->TIS,
20°, 25° LU 30°C D4R L L, BESREIIKI X
O° NH,Cl, NaCl 3 X 0% Na,Cry-2H:0 DFIFIERKS XU
BRI - TF Yo — 2 —RWEZRLHR 100%, 79%, 75
% BXU 52% DBREBECHRO L5 T,

(c) AEBIVHEAE EREREILIILDHO 16
ARt EHE '

i) 100% D
i 79%
D2BOUERME LI & ZAHTHHMCKEL T\ 12F

—HRTIET T TR LU FEETOHRLA LD LR
TW30IZ, KEBRTIEERROE ILERI N,

#IREE 8 Fefd, ]

52% [15°c 16 B5ES

11 R REETFEIITOREF
Fig. 11 Germinating ascospores
of th fungus (—— =10g).

ol ZHIRFLE CRBERMC RITIcL ZA R HHONRHRTIL b e ELbhDT, KR

1% 16 BE2DEBESFHO—HMEERE LI, Tichb,

D005 —
’ ; > AIRE 8 Byl
<> 6% [15°c 16 B5E ]
i 19% e—
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B 10 & REEFCHT 5 TES LOCFEETOBRCRIETRES L CBEOSE
Table 10. Effect of temperatures and relative humidities on formation of asci and
ascospores of the fungus in diseased fallen leaves.

i) E (%
Relative humidity 100 79

5 E (°0O) |

Temperature 15 20 25 30 15 20 25 30
%

Ascus or ascospore

formation

EEEK
Days after starting
of the experiment

0~16 . - =
20

21~24
28
32
36
40
44
48
52
56
60
64
68
72

|
|
|
|
|
|
|
|
|
|
|
|

e e T S S e
e T S
t+++++ A+t
T S S R
e L e St S R

HoHoH R+ B
|
|
|
|
I
|
|
|
|
|

(TATS
|
|
|
I
|
I
|
|
|

¥ Notes F¥%& (ascus), S: FEEfIF (ascospore)

A:
4 HHEERDIE LA ST L REROBH BB O,
t: FHHERODEDOHCHEROBD LIS b D,
—: RRUYROWDLAL D,
ORBLEARBE L, 7ok 100% WEITHL » THRARFECKLBEBEL TR, 76% 4
HPICHET IR EBMTH I 5T L, ST 76% L\ 5 EBABAZRTERIT, SBTCRET
DIEGUEC L AR OEIEY B L BT, Z0kdic 15°C M Lo BEAEIT EREET RS
IielLinTh%. 7

(d) FERIUCTERTOHRE EREMMANADIHTLE, FAERLEFAINCHERED—K
FIROML, FEOEETHEDRL LI SKCOWTHERIA L EY, FEHRET CTERNOTELS L
UTERTOFES, RABELBEL CTHELA,

AHEBL5 A 30 BCBIBL8A 10 Hid » TRT LI

(2) EBBER

810 KCLHTLED ThB, Tichh, TEOMMANLL ¥ » o DIZEREEY D, BE 1007 K
i 15°C © 28 H{%, 20°C T 20 A, 25°C T 28 Hi%, 30°C CHJ 68 A THD, ¥ 1B 19%
XTIt 15°C T 72 B, 20°C 35 LU 25°C TiXEhFh 28 Akl L0032 H A HIisTE L &
TR FEDBIIHER TERD 212.30°C TR WTIRZ OERBIMBIIHRE SR L DB LRTERD - 12,
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—%, FEEFOMBIL, BE 100% KTk 15°C T 28 H, 20°C T 20H, 25°C T 48 A% EL
Foht 30°C TIXAERIPIMPIIIHRIC\ e bigd - foo FBE 79% K Tik 15°C L 0°30°CicEk
WTIREBER IR, 20°C ik TIRBIAENT 28 BERICTERE A L DENEFRUBITS L ER IR
>R

Lichis T, REOFER XU TEIITOHRICEK S FEAE LBE 100%, BE 20°CKThHH,
100%, 15°C Rz MiCKE, (B 100% Th 25°C Tilik sk e b, Fi 30°C TIREHH TR
BThoteo IBBE 79% UEBRX TX, WTFhOREIZHVTHEE 100% AERKICHEIC b
FETRETH - oo

(3) EZRbIUHEE

Z DRBRIC KT HBERHEORFIC Y » T, HEO FALL< b, (1) SRLEIERCSKk
WL, Q) BBAEOKCABRET CEBOME LTk -7z, Lizdi-T, 1BDOMELZS L
BE—EE, ERE—GROKGLENfTibhlol Litind, ZDBE, BCEBEOLHIHEREHE
R BRTEHLDTHE (TR) RBICH -7k W2 &5, NHEBARE T L FRETHERCV A
LHHBBAERFGETOLICH L EbdTES - 2D Z DB TIXRV DL Bbh B,

ENCBE 100% AE L - THABROBERICKEEBL T3 DT, 16 R OLIE R ER
100% TholtiZ W, DLATERILOAOLLEIBAK LT L EL DN, i
76% DFr—F—8HEBLTWADTIIIZKT 5 UEOKTETIZRERL T 76% DFHEHIE
LI BENIERTERVCOTTRETLS, Livl, LBAMERBLEOBEL 76%—T47% ORELE
OEBETHLD D, BEOLLAEDORANOBE FEE L TWicdbDLBbhb, ¥, BREE
HEERD 2 AR OMICEERNRTETERVAL - ¥ 9 & LICBEDOERNS - 122 LIXASITHE
BIhXl), EROER,DLIT, 100% g0 LIZZHSEWBEIWETH S Z L LM IR,
BARBTRZOERLD X1 SBOKINELOA TV LEbIS, Ticbb, hhIZERE

FlLk ERABRBRE G R

Table 11. Data of isolates of the fungus for culture on various agar-media.

il

= N BREEA SEFEAHE
I%oﬁt? No B oty @ §HostEE Date of Date of
- ¥ collection isolation
Mc— 4 IR EERELR) BT K25 =hkvHI=y | V, 1954 VI—13 '54
Kamabuchi, Yamagata L. leptolepis
Mc— 5 IR R EENRRA (BE1il) % VI, 1957 Vi—22'57
Narusawa, Yamanashi(Mt. Fuji) do.
Mc— 6 WA= E Iy 2] P V, 1958 VI—I11 58
Kamabuchi, Yamagata do.
Mc— 8 JE¥EEE K ERBREREX FavevnI<Y| VI, 1958 VI—25 ’58
Shimizu, Hokkaido L.gmelini v.olgensis
Mc— 9 JeiEETRE kv ATV VI, 1958 VI—26 ’58
Chitose, Hokkaido L. leptolepis
Mc—10 b8 P R A s VI, 1958 VI—27 ’58
Nakashibetsu, Hokkaido do.
Mc—11 7z 7z VI, 1958 VI—28’58
do. do.
Mc—12 4 FavkvyrHhI=V|l VI, 1958 VI—28 '58
do. L. gmelini v.
olgensis
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Table 12. Macroscopic appearances of mycelial colonies of the isolates of the fungus on
) four agar-media (at 25°C, after 28 days).
sk & | Sk No. OB o @ "R wgonEn | FEEEENOR] s ame
Agar-medium Isolate No. Color of colony Appearance of mycelia - | Section of colony Eegé?;?]t (%%:g‘g' my]gee]%;fegl?ofwth
Mc— 4 |JK H& BULOFRA é | = L H
Mc—5 | #i3H K, €= FRGHER & | wwmH i
Me—s | mmnGn, mamce) | JBESRCEISVR T N e .
DEFIEES S
Mo—8 | Wiiks—Hst E, B, AW A moL #
Potato-sucrose | oo | gk, KE(dbER) | E N kL #
agar .
Moo | Keaeh), Bmmmae) | STELEOCE IR | (T # i
Me—il | MK K I oL i
Me—l2 | W33t BB —" | x L +
Mc— 4 | BE—HWED, KE € m— FREAER oL +
Mc— 5 | #E—m, KEEGE) | Kb Cr— PR, A | S oL i
. Mc— 6 Gl ‘ 4 y 3
Waksman KX ¢ Sl & wER—EYP H
Mc— 8 | JKp, HERED TCIAT oL +
W AKSMAN’S _-—__—_‘ 5
solution agar Mc— 9 | B—35 « $(%h), st (%) B¥, T oL #
Mc—10 | BIK (&), KE(E) B oL +
Mc—11 | Ra—&st BE, Bbh, U IR o) Bl H
Mc—12 | B—HEBILY), #iEsiE(R) | &b t oL +

SHVMEEEEREY

CEQITE



(FEHMMFER < > £ «) BT LHNMER 2 c ¢

&

SRR, EERAR, (B WUOER, ERPLE

Mo— 4 | JEECE RN, |45, #oon . oL 1
Me— s | Ealw, | B, e R, K N | it
4 Mc— 6 "éf’%ﬁ_ﬁ* B, BEHEREM | e ea o ep M 1w oL +
. Coarsx Jf%f‘ Me— 8 | Bika—dE6h, PRER) | HELTERRTS O\ 'L Ht
ot wger | M| % e = AN Nt +
Mc—10 | Fsi—dsh HOE == " *
Mc—I1 | RkEE—igst BHE, Kb D oL +
Me—iz | #IKEED, K W VAN £ +
Mc— 4 | #53IK Bon, €r— PR D oL it
Mc—5 | EamsE—si Ko, Co— KR, HK =D | n L i
Mc— 6 | REI(H), MEGRIESI(E) | Do, ©m— KR, BR EaAe, 2 Y n
Ricnaros BRR | Mc— 8 | mhiges—aast Ko, Cr— KR, EE > oL i
RicHARDS’ Mc— 9 | HHREHIK WY, HE =D 7 L H+
e O R T " oL m
Me—11 | st WH, Kb, Cn— PR D oL +

Mo—iz i BACE), ROE— R SUREARB — | mL

B E o TRAELRE W RERRE 4 WEORE 1 FHAnRE
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FREL TSI EOFEFEIERMCE TN I BVWEBERHTCSLS L Ebh s, EHKERD
BT 3CONBHECERICET 50T, FEILHFHIIBACHKTE 2RBCEHI L 5. BHD
HARETIE, ZOEBRCET 3 TS LUOTEETFORRBBOES X 0 bk 3 0CHCHICETL T
WBLEXLRBDT, KRERL Y T8 LFEIETOHBIC -5 BRZ O b DITiZERIL R,
LAL, 20°C REWTH - & b THROMCHRINIzE S Z &, 20°C==15°C &\ 5 HHORE
R BHIIDTHE L2 L ARREC IV TH P &b 15~20°C OFEHT, TrL5 20°C i\
BENRS - 3 FEL > TWBDO TR A LIBEBEIN S, ZOEOERBEOERIZ 20~25°C, fa
FRFEOFBIT 25°C LIHEON TV 58 (FFHED 1957)%, FIFHRDOADICIIRE - REOBER LY
FESECHIDZ > THLTVB X5 Thb, ¥iz 100% AERCHITS 15°C, 20°C MEITH bR
Biih, THLTETHERIHEOVCTRL - TWA T LI ONE TR, REBLHY i
ATOBZEERTHDTHA I,

U EFENTE, FERS IUTERTOMREAR: L TERRETC KT 3 BEELOBEIASC
BHeLaicws, BEERR 15°~20°C OFEFH D » & IFET 15°~25°C 7\ Lik 30°C fx ¥ LR o
BRRELBRBRONTAEL LY, —F 15°C fHEDRE STEYD L 5 Th B,

EHEH T T VEEREOERE LOEE

(1) sEERMFtE Ak

(a) HEEH HREROIEERS XU LOEMIIE 11 BCLHTEHD THS,

(b) HERERICERE 2% v aff, v 54 8K, Waksman KR, Czarex KEXK, k&
0° Ricuaros REXRD 4T HCl 12k b pH % 5.0 CHEELI, EEEIRBREC 10ml $FoO4%
L, A— b7 v—712XYH 101b fuEE, 20 SRIREL, MNEERELLL, HOAUH 10 AREEEEL
TEBOEL N ER - THBREL, 25°C i< 28 ARGED, EEOBRHELHEL:,

(2) @R

H12RELDTLEN THD, AUEREECKVTEH, ThZhOFEERECIZEREDO N EITR
LT—ERTRV LAL, 5 1 00RKOEEN4BORBELICHBL TRAL VWA LW L5
Th5 (Plate 2 E, F, G),

& 2

1. defsd, FAbH, BEM AR L O A IC R TEER L 2 LTW AREEIRTXT Myco-
sphaerella larici-leptolepis K. Ito et K. Sato L FE I,

2. FFOEYPIRL 705 TEITTF O, REE LK AHEBEHIIET LIS, EMF LWL SR
DTS %, JFECECTLS AhE~7 A LA, RBRTIESS LOEHBK TS5 A% - TH
~7 A% - FRITGHSDICH L TAEHIK TIiE 6 § LA~8 ATALL» T B CHIZET LD, %=
IR &L DKREBOBLNIC LB LD LEL BB,

3. JbimEMEmIC B0 BB Ty, TREIETORHREL6 ArRIBATHEY, ThdE0
FEDRREMIC L > TERAIND L) THB,

4. FERTOBHKBERIEE 100% OHBAICKTAHREDBRA, ZhX b SEVGBE CITEE LK,
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5. FEITORHMIM L BEOMICIIEEIBERR LD, Tidbb 30°C TIX3 H, 25°C Tit 13
B, 20°C Tix 14 H, 15°C Tix 54 H, 10° $L0° 5°C TIIHI 70 BT, RMICHTRENE i
5@ ST OBRHMEILEL, BEIMEL B33 ERVGVEARSL S,

6. BREEPCEIT LTS JUTERTORBURILEES LCEBEC X » TEAIh S, Zhic
BV FEREHLBE 100%, BE 20°C T, 100%, 15°C 2SR, 100%, 25°C Gikikbhic
Brb, Ticbd, BRORER IVTEETEFOER L D PPECRENTES LOTEIETOK
BHBICET X 5 Th %,

7. FEBICHESTRCTIXAROEKR L FEOBREMIHEET 5L, HREORMCIIEDOED
DIgH DEERH L H BB,

Ct¥sExs HNER - PIBRT, KBS RRA, REN "HE= - O ZEHED

3 B

1) Hartig, R.: Der Nadelschiittepilz der Lirche, Sphaerella laricina n. sp. Forstl-Naturw. Zeits.,
4, pp. 445~457, (1896).

2) : Sphaerella laricina auf Larix leptolepis (japonica), Ibid., 5, p. 74, (1896).

3) FHE—HE: » T~ YERROFRRECOWT, HMBHE= = — =, 6, pp. 27~30, (1957).

4) Ito, K., K. Sato and N. Ora: Studies on the needle cast of Japanese larch—I. Life history
of the causal fungus, Mycosphaerella larici-leptolepis sp. nov. Bull. Gov. For. Exp. Sta., 96, pp.
69~88, (1957).

5) JhEE=: » 7~ v iEHHBEERRRCE T, KR GEREMRRHES), 191, pp. 4~13, (1931).

6) N EE: T~ Y EEROBR-REEOLEER S bAR—EE I Hh¥E, 8, pp. 327~
329, (1956).

7) REH#E: FHCRT 2SS EMORE T A XSO ERORE, HRWFH, 46, pp. 111~
150, (1950).
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Explanation of plates

Plate 1.
A RELCHEBRINCREEOR TSR (BB

A spermogonium of Mycosphaerella ‘larici-leptolepis on the needle of Japanese larch (Nagano
Pref.). X60
B. H =

Ditto. X100
C. MEHEOBTREF IVBT (g

Spermogonium and spermatia of Mycosphaerella larici-leptolepis (Hokkaido). X300
D. BARAELCHERIIHREHEOTER (RER

A perithecium of Mycosphaerella larici-leptolepis on the overwintered diseased needle of
Japanese larch (Nagano Pref.). X100
E. WEREORFTHER iy

A mature perithecium of Mycosphaerella larici-leptolepis (Hokkaido). X400
F. B Lk (BEBRD
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Ditto (Nagano Pref.). X600
G. FREORRTER (BER)

A immature perithecium of Mpycosphaerella larici-leptolepis (Nagano Pref.). X300
H REEOTE G ’

Asci of Mycosphaerella lavici-leptolepis (Hokkaido). X 100
Plate 2. ) Co :

A. FREETFERT ORI (25°C, 20 R4 .

Germinating ascospores of Mycosphaerella lavici-leptolepis after 20 hours at 25°C..
B. @ £ (10°C, 20 BefE%)

Ditto, ‘after 20 hours af 10°C
C. 30°C THH SNIHEETHEIST (24 F)

. Discharged ascospores of - Mycosphaerella larici-leptolepis at 30°C, after 24 hours.:
D. 20°C CHH INIRFETEIZT (24 R

Discharged ascospores of Mycosphaerella larici-leptolepis at 20°C, after 24 hours.
E~F. JRAFHE 3 EhROSERRERE Lkt 58 (25°C, 28 AH)

Mycelial  colonies of 3 isolates of Mycosphaerella larici-leptolepis on various agar-meédia after
28 days at 25°C. : )

E. =x&vH» 5=, Jtfg# (Isolate from Larix leptolepis, Hokkaido)
F. Favxv 7=, JtgE (Isolate from L. gmelini v. ol gensis, Hokkaido)
G. 714 =, Jt¥gE (Isolate from L. gmelini v. japonica, Hokkaido)

1. U+ 4 ®FEXK (Potato-sucrose agar); 2. 2% > =z #i%EXK (2% sucrose agar); 3. 7/ av
#£K (Bouillon agar); 4. FEEKL + 5 538X (Sarro’s soy agar); 5. Czapek FKZEX (Czapex’s
solution agar); 6. EZ&ELRHINF Czapek KX (Czarex’s solution with dry yeast agar); 7.
Ricuarps KX (Ricuarps’ solution agar); 8. Waksman FKEX (Waksman’s solution agar).

Researches on the Needle Cast of Larch
I. Studies on the causal fungus

Kaoru Ono, Taketo Hama, Sho6z0 Takar, and Kazuo IT0
(Résumé)

Krraima (1931) who found a fungus on the lesion of casting needles of Japanese larch
considered it as the causal organism of the disease, and named it Phoma yano-kubotae sp.. nov.
Later, by Sawapa (1950), another fungus belonging to the family Phomaceae was described
under the name of Phyllosticta laricis sp. nov. on the needle of the same tree species.

K. It6, K. SaT6 and N. 6TA (1957) who had made a life historical study of the causal
fungus found the ascigerous stage of the organism on over-wintered fallen needles collected
at Kamabuchi, Yamagata, and named it Mycosphaerella larici-leptolepis sp, nov. According to
110 et al. (l.c.), Phoma yano-kubotae Kitanima as well as Phyllosticta. laricis Sawapa is un-
gestionably the spermogonial stage of Mycosphaerella larici-leptolepis K. Ito et K. Sato. . .

In order to make clear whether the causal fungus of the needle cast is a single species
or not, numerous materials have.been collected .in Hokkaidd, To6hoku, Kant6 and Chibu. dis-
tricts on the following species of the genus Larix: Larix‘leptolepis (Japanese larch), .L.
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gmelini var. olgensis (Korean larch), L. gmelini var. japonica (Kurile larch) and L. ducidua
(European larch). All the fungi' studied are very similaf in the morphologic characteristics
to each other, and they are almost identical with Mycosphaerella larici-leptolepis K. Ito et K.
SaTo.

Under natural conditions, ascospores of the fungus, the source of infection, are usually
produced on over-wintered fallen needles for about two months in May to July. Development
of perithecia and ascospores are somewhat influenced by meterological factors in larch plan-
tations. Exceptionally, ascospore formation was observed from middle May to late August
in 1958 at Omachi, Nagano.

Expulsion of ascospores from perithecia occurred only in a saturated atomosphere, and
never in 98 per cent humidity and below 98 per cent. The period of discharging ascospores
is markedly dependent on the temperature, and it is generally longer at lower temperatures
than at higher temperatures. For instance, it is about 70 days at 5~10°C, but 13 days at
25°C. . o

Development and maturity of asci and ascospores in over-wintered fallen needles are re-
markably influenced by the temperature and relative humidity. Laboratory experiments show-
ed that the most favorable conditions for ascospore deyelopment were 100 per cent relative
humidity and 20°C air temperature. At 25°C, the favorable temperature for mycelial growth
and ascospore germination, the development of the fruit bodies was not good.

Many isolates of the fungus which were collected from various hosts and localities’ were
cultured on several agar-media under the same conditions. Aniong them, ‘some variations

were observed in the macroscopic appearances of the mycelial colonies
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KROBRLEHZMDFEL L T TFEETREORBLFASLIHEDH 52, KRBT T~V Ok
FIEHF 2T - TITFORKE LOBAZMIEL, »5—EHHOREYEINL THARROREY
52, XOBROBRRALREL T, XRORLHI2 MHEEINCH B HERY L -1,

RRARIL, 1959 FLIE 1962 Fichicd 4 HEMBHLTBILHIBEAER » 5 < YRS OWTE
HLI2bDTH B,

R IRREB RTINS Thich, WIAKS 4 BIar (R #5
&, FHEERERO CRE L CEREY oK, el
XBERRES—HRER O B ORI BRE
HELOZTHHE B, ChbOFMIH LT Z iy
DHBERT 5. KRBRO— LT TRIHET LR TH D,
(1) HepuboBbRds & URBRAE

1) REBMOBR AR ILITMIRE FETESE)IFTA
FEHF S BENERKRO—IET, 1949 4, ha Hich
3,000 Kk I hich 5~ YRS T, F£DOMEE 0.12ha,
FEAEEI L EERKT 50 D A FHRCHERL, s triaFiHA T,
HEIEELETH B,

SRRV TEENS W23, ZOIEHBPIH
IR BEHELER L ERARZTbh, TOFHEE
; i : e 10.28m, g% 9.2cm ThDH (8 1H),

FIR  » 7~ v EHER RGN RERDRBBRII DTV LT, 1958 4E0 KR
pig D WO FARATEE  gooosT MEIm ECRITERELAA ST
Forest. Wb,

2) BEBEOET ARBREEOERL, WRBEC L) HEENCES, #E, 85 HEHO4

RAOCKSMTL, B2%0, #E1, BE2, EH3 L L UEIMNCERTHEREYRb LI

1) BEBA - GERE-EE R: » 7~ Y EEROLBOGRC BT AHE, » 7~ Y EERO
BIUico\C, 13 [ AFELHH, pp. 103~111, (1962)
1) FAXBREDE GIUESBE) () RETHFFERIIEE
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3) HREHIE 1959 FEITRLTIL, B, MBAR L D4R TORRRE LY, BOED4A1
~5H, 6~10 B, &\ > X 525 BT ORI L, TOMMUSMIELTREECHTL T, &K
#TH 25~29 AECLLl, ML EL 24 KTKS, 98 27 BEEOVRHAO» 7 < Y E LORYMOK
By, FOWEBELREEL, WO IAHHLLONRL S BREEHL, TORREENKL K- T
BaEHELI,

1960 EEEE, 1WA WBIEEE & AT Licd, HREGRIIMAAREL BT 3KToL Lic. KEE
RERBEOTILLIEECH TR, 48 13~17 B 1EET, UT5AMKEC8A
27~31 A¥ T 35 MORHChi2H/ELHETL, 98 15 BICRNOBRRIZAREL

FAVo4RI0E 10cm, ZBX 30cm DAY =F LV RT, BEERIC» 5 < Y ORKICKLT 2T,
FEHHOBBEBEERIIEDIC L ER W EpTEBECARI 2L &L,

1961 EEIC RV THEIED » 7~ YHH T AEOERERY K vz Licht, FEER L CITEROE
YYERITF AR 2 N BRI ORBREE T Ok X OHd 5cm OfiRXRIEL, wRENDOKSERK
B b b AR ORERITAHEE L, b 1962 S bRIEECS EFOSERBE ML 1.

RICARRBRITOHT L C U SHEPI ST, RN OBEERRE Tt -l 7 7 < ¥ 2 EREEAY m* 5
7ob 25 Kffz, BEEMADTASAE T 20 BMBFC6RARELL, THCL > THoIA0HR
RIEFT 0L REL, WEASHNORBERLBRNET B L L Lic, ZOBREERELT,
TMEKCRBRELREL TRICED TERCREL, BB XL Y L TRECH—ICES 2em BE
BEL, ST RBK S LiiafEcon TRERT L WIRBEC X » THEL.

(2) R

1959 £EOREY RTLHEIHOLE I T, AERLZENTHLRDOLED TH S,

a) BARFOALED RO, HASAKRE BI25 A 16~20 BOMIMPICELER LA d D TH
5, ’

b) MASMMERARNTID 4 AP E TRBRERZT bhisl .

¢) ARBRIL7 AKRB E Tl dDTHBH, T L5E 7 ARACKLHEARERELCIDOTD
BPELTVBZ Enb, KEOTIRTARIDELIY, 8 A IRET o REER LD LEL LR

—— M AN Trees inside the stand

20r  —--- #% Trees at the margin of the stand
2
o
215 1 P
8 1| P
T ] AR
5 7 10F ! ! !
B IHRHIEH IR
Ty L] N
I )
m Lo INHERHEHE I T
. © R A A A F R R AR A A A A AR A
o O A RO O I B I VI A N O I O O A O A A
5 IR N I TN N N N N AN RN N AN N
#BA41 6 11 16 21 2651 6 11 16 21 26 31 5 10 15 20 25 30 5 10 15 20 25
T A T A I R S
510 15 20 25 30 5 10 15 20 25 3064 9 14 19 24 2974 9 14 19 24 29

Period of inoculation

B2 » 7~V EERORLPFAEER (1959, WS HERK)
Fig. 2 Effect of periods of inoculation on the degree of infection
(1959, Yamagata Subbranch Station).
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%o
- d) HRARZBHEEA X 0 BT RFEIK L DEANRBD LI,
e) WOBIHIIC X - TRRBECSP D15 Y 25501, ZOMMFORSEMtL QICEN, B
EOBFNEELDRD,
£) A—HSPAOEREGF CLIBREBECENLD, FBADH 7~ YREDRR L LOMES
BROBRIIBGEEL L BRI AZT OIS,
g) BEMCALBEECEEDO L DX, HLTFORRBE LKL L3 ERNLEZT b,
RCFAFEDKREHNC 0T 2R EERROBERLBRTHLHE L RDOLE N TH D,

Bk » 7y EEROBRMNEERRAE (LK, 1959. 8. 31)
Table 1. Effects of periods of inoculation with the causal fungus to Japanese larch
stocks on occurrence of the needle cast (at Yamagata Subbranch Station; Aug. 31, 1959).

3 REREK FEERBEE R AR HEREE
3= BEAR MeENARR Number of investigated stock BEGEE)
Number of ©) (1') © ©) B
No. | . Datel :f I:un:{bir ?fd stock in- | @ & | = | B = |H = at Degree of
inocuiation | Stock Lested) vestigated Healthy ;{g}i Slight | Severe | Total | infection
1 4 30 H 25 25 0 16 9 6] 25 1.4
2 5 20 H 25 25 0] 12 13 o] 25 1.5
3 6 108 25 25 0 10 15 [¢] 25 1.6
4 6 308 25 25 0 21 [¢] 25 1.2
5 7 A20H 25 25 0 22 3 0 25 1.1
6 = o 25 25 0 24 0 25 1.0
(€255 ))
Uninocula-
ted

HE 1. mWEAEE 25&k/m?, REEHEAR 47 21 A
2. i BE & N.65g/m? P.90g/m? K. 18g/m? HEE 3 kg/m?
Note; 1. Number of planted stocks 25/m? Date of planting April 21
2. Amount of fertilizer N. 65g/m?, P. 90g/m? K. 18g/m?  Compost 3 kg/m?

25 —— MK Trees inside the stand
[- ---- %4+ Trees at the margin of the stand !
I3 i
‘92.0- !
75 |
pxy I 1 1 )
# % 15f P P
® AHH IR
1
72 op THHEHH IR
1
' A A R R R LR E A I I A .
B 2 o5 R LR R T R A AR R N ER N :
o ! v NERE IR IR P! N |
::::!"'0l:":l::|:::|
S N R R R I L R E
BEET I gy Ty R Eaag s ppan sy e pyuRg syl 1 FRaY
B 1721 252953 7 111519 23 27 3164 8 12 16 20 24 28 72 6 10 14 18 22 26 3083 7 11 15 19 23 27 31

Period of  inoculation

HIW H 7~ EERORYIFE (1960, LT BERMK)
Fig. 3 Effect of periods of inoculation on the degree of infection
(1960, Yamagata Subbranch Station). .
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FE1RNPDLND X5, 6710 BEEXKHEREEZRLIKRT, 8 A3l AFAERCKELTT T 1.6
DIEFERL, 2\WC5H 20 A 1.5, 4 30 HD 1.4, 67 30 Ho 1.2, 7H 20 HD 1.1 DIE
EigsTuh, REL, EERCKT5RMIEABRI-LSLDLELLRS,

KIZ 1960 FEEDOHERLE 3 KIBTT %,

FEREYERTDLROLE D ThH D,

Fek » 77 UEHRONYIEERBRRE (WH5H, 1960. 10. 1)

Table 2. Effects of periods of inoculation with the causal fungus to Japanese larch stocks
on occurrence of the needle cast (at Yamagata Subbranch Station; Oct. 1,1960).

s FEERH HERBEENFAEERK EEREE
&5 BEAR HREARR Number of investigated stock
Number of ©) ©) & D — BE@ERR
N Date of Number of stock in- | @ 4 } el s = 53 Degree of
0. | inoculation | stock tested vestigated Healthy‘ ‘l’?rtft Slight | Severe Total | jnfection
- slig
1158 5 H 25 25 o] 8 17 [0} 25 1.7
2|58 25 H 25 25 0] 0 25 0] 25 2.0
36 14 H 25 25 6] 6] 25 0 25 2.0
478 4 H 25 25 o] 15 10 0 25 1.4
5|17 A 24 H 25 25 o] 22 0 25 1.1
6| B % 22 25 0 17 5 0 22 1.1
ST
Uninocu-
lated -

EE 1. WA 25K/m®, KREEHEAH 4 A 248
2. HilEE N. 65g/m? P.90g/m? K. 18g/m?,  HEIE 3 kg/m?
Note; 1. Number of planted stocks 25/m? Date of planting April 24.
2. Amount of fertilizers N. 65 g/m?, P. 90 g/m?, K. 18 g/m? Compost 3 kg/m?.

Degree of infection

w32 * POMIE (FE5cm) Averaged soil temperature at'the depth of 5om THER
c —---— PHBHREB (M) Trees inside the stand % }gs
el THRARIEH KR) Trees at the margin of the stand T
o 204 . 120
3 i
+— 1
o] |
I [
215 Lo ! 115
£ [ |
© [ ) v
" P | g
. ]
- 10} | T A A i i H T1.0
< :|:|:,:::: 1N
’ | H 1"
R
51 O L L | O 105
T A N A 1 O T A
I 1 1 I I I B
L0000 L
'Z 2

I
B AE 192527 | 5 9 13172 25292 610 14 18 2226 0 3 1
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Fig. 4 Effect of soil temperature and precipitation on the degree of infection
(1961, Yamagata Subbranch Station).
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Table 3. Records of temperature at the ground

AR 7 RZ: ~ ~ ~ ~ ~
Date every 7day | ©:30~7-6 7.7~13 7.14~20 7.21~27 7.28

0
WEEP | oh s % (s b |8 % | o % % |8 k| x| # o

vestigated

Under |Surface| Under |Surface| Under |Surface| Under |Surface| Under
ground of ground of ground of ground of ground

=
& N ;7 (5cm) | ground| (5c¢m) | ground | (5cm) | ground | (5cm) | ground | (5cm)
=t
1 B2 Total 120.4 126.8 127.1 124.5 120.5 126.0 12.77 134.2 137.5
B
No. 1 Average 17.2 18.1 18.2 17.8 17.2 ' 17.9 18.2 19.2 19.6
it
2 B Total 117.6 129.6 125.6 134.1 118.8 124.3 | 124.9 155.1 134.4
B
No. 2 Average 16.8 18.5 17.9 19.2 17.0 17.8 17.8 22.2 19.2
:st-
3 B T;tal 122.3 134.4 | 105.8 118.2 90.6
¥ B
No. 3 Average 20.4 22.4 21.2 23.6 22.6
af 117.3 135.2 125.8 142.1 120.2 135.2 127.8 145.4 136.9

4 = Total

¥
No. 4 Average| 16.8 19.3 18.0 20.3 17.2 18.7 18.3 20.8 19.6

=}
5 8 Total 112.6 | 129.5 | 122.8 | 136.2 | 116.8 | 129.0| 122.4| 141.3| 131.8

o3
No.5 |average] 61| 18:5| 17.5| 19.5| 16.7| 18.4| 17.5| 20.2| 18.8

=

N = . .
Precipitation (mm) 194.0 103.5 0 30 80.0

a) ZARBOKLBDHLNRDIL, BRAARTILS A 27~31 BOHMPCELERLd DT, 0
185 2.0 ThBH, ELMBARTILI6 A 12~16 BICEIH LI b DL DiEE 2.3 THREOER L R,

b) HAAARE D 4 A THE TRBRBEZTORE.

c) FRBRIIMEEDERITHANSL, RYFEMEL TRELL, MAARTIX 8 A 23~27 HBsX O
27~31 ADPWEECIIEFRE £ BT, FBATIZ8 A 15~19 ALIBRK E T4 EOREL Ti- 1
DR RRE RRh - 1. :

d) FRPIS DRFRITE—RCHPIRITH » TR 5 AOWIICREL R, HEREEhUBREL?S
WERIAERD B | _

e) KRBT, FHEA L AKMICE 5 BRORHARE TS D, Zhuk, HHBTEDOIDH
WMEEIL, MARTLEER DI BMS L IRELHENER LD L BEbI 5,

KIZ 1960 EEOHMC 31T 2 EBERBROBEL T LH 2RO L BH TH S,

Hokhbbnrblsic, 58 2 H a 68 14 BOEEXILE HIT 2.0 DFEZHRFELEDLL, Thi

DELTh#ELT SERHBDIRG, EEBXIC T EERKL, TA 24 BOBEEXLAETH S
25, ChOLIIERRYEC L5 D2EL DRSS
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(1961, WESBEBRM)
in Japan larch forest (at Yamagata Subbranch Station, 1961).
8.3 8.4~10 8.11~17 8.18~24 8.25~31 9.1~7
HOoR | H#H | H#h R |H [ Hh FR(# b | H R (H | H R |H#H | H &
Surface| Under |Surface| Under |Surface| Under |Surface| Under |Surface| Under |Surface
of ground of ground of ground of ground of ground of
ground | (5cm) | ground | (5cm) | ground| (Scm) | ground| (5cm) | ground| (5cm) | ground
149.7 124.3 129.5 133.0 143.2 129.9 138.8 124.0 131.2 130.3 139.8
21.4 17.8 18.5 19.0 20.5 18.6 19.8 17.7 18.7 18.6 20.0
145.8 122.4 126.6 131.0 140.4 127.6 135.7 120.1 126.8 f26.8 136.1
20.8 17.5 18.1 18.7 20.1 18.2 19.4 17.2 18.1 18.1 19.4
104.5 104.6 111.4 67.1 77.6 6.6 71.3 40.9 43.2 86.9 91.6
26.1 20.9 22.8 22.3 25.9 22.0 23.7 20.4 21.6 21.7 22.9
159.8 123.2 136.9 129.4 131.8 129.0 144.3 121.4 135.5 126.8 139.9
22.8 17.6 19.5 18.5 18.8 18.4 20.6 17.3 19.4 18.1 20.0
153.5 120.1 131.0 128.0 140.7 125.6 138.2 118.1 135.2 123.5 139.5
21.9 17.2 18.7 18.3 20.1 17.9 19.7 16.9 19.3 17.6 19.9
6.0 31.0 83.5 29.5

. 65.5

Ll EDFERN bRFEEOBPORELNL, Kh6 A LATHSZ LIRS,

RFNVBLEVZE S,
1961 FEOERIIBARCRTERN T, ThEENTILRDLEEHI THB,
a) BFCRFERBDIH DI, MAAKRE L6 A3~7 BIBEERLbDTHS,
b) FRLEPRR LI DI, HEAD6A 11~15 BDL 5 ThH 5.

c) RBITRFELTDI LD 8 F 22~26 AICHLBIHLE-HAKRTSH B,

d) ERPCRTRRIHNOTRR LS VERNRZT b D,

Ll iR BT 1960 SEE DR L IHIFFETS B,

ZHhicBEL THROMBHRAREL T TLHE3RDLED THB,

1962 fEED, AEELBBL TRREME L, KERRESRIITTLE) Th5B,

RERTH7B L5, RERLEEYr Al 58 13~17 BTHY, HEELY b¥I20 8
ML, EZoBROKIRDDIIVEELFER, 6 AhED 10~14 BOMERTH - fz, FIREYNL 8

A 12~16H DHAKRTH %,

UEZENTHLROLED THS,

SRIPIERIC BT
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Table 4. Results of observations of weather (at Yamagata Subbranch Station, 1959).
3 t x So'li::ﬂ t ] W'md
5 Temperature Ws kg |Soil temperature| SPEIBEE | F IS in WHK BXEXK
Average | Average[SP35 EGSIR A BOSIR 2 A

T HIE A OB | E| B ®ox|e x of amount Number| Number

Precipi- of Average| Max. of| Prevail-lof rainy| of
. Depth | Depth | relative sun- of . ing wind
Month Average| Max. Min. tation 0.05m | 0.3m | humidit shine | wind wind direc- day | fine day
: . y velocity| velocity| tion
°C °C °C °C °C mm °C °C % NE
1 —2.0 1.2 8.9 —5.2 |—12.6 268.2 [ —1.5 1.0 82.6 52.3 1.7 10.0 ENE 9 9
2 —0.5 3.4 13.0 —4.3 |—11.9 219.8 | —1.4 0.3 83.7 77.0 1.1 7.4 WSw 11 5
3 2.1 6.0 11.3 —2.8 —7.4 205.6 | —1.5 —0.2 75.3 113.1 1.5 10.8 w 12 13
4 7.5 12.7 22.2 0.5 | —4.4 239.6 4.5 4.1 68.2 177.8 1.9 10.8 w 19 8
5 14.6 19.4 29.7 8.0 —2.0 149.3 14.2 12.0 70.1 152.9 1.7 7.8 w 18 66
6 18.3 23.0 27.3 12.6 6.2 169.7 20.6 17.9 79.8 157 .4 1.4 6.3 WSW 15 8
7 22.2 26.4 31.7 17.1 9.4 228.2 24.0 22.0 84.1 173.5 1.1 4.6 SW 12 12
8 23.9 28.7 33.6 18.6 12.5 164.0 | 26.1 24.2 84.3 180.2 1.3 6.5 Sw 13 11
WSW
9 18.7 23.9 29.2 14.2 2.8 173.3 | 20.3 21.6 87.8 129.1 0.9 7.6 w 17 55
10 11.3 17.0 21.8 5.7 0.0 116.6 10.8 14.8 87.1 120.8 1.1 6.1 SwW 12 6
W
11 10.5 11.7 17.6 3.5 —2.6 171.9 6.1 9.9 89.0 83.8 1.0 X WNW 21 7
NW

12 0.5 3.4 8.6 —2.3 —8.6 414.7 | —1.2 2.1 X X 1.2 X X X

FHRINEEERY

QL1
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Table 5. Results of observations of weather (at Yamagata Subbranch Station, 1960).
’I:@mperatl%e Soil temperature| Wﬁflﬁd y
fEkE SRR | B IR WA BREY &NEE
A Average | Avera; es[zjgmﬁquﬁgmﬁ Number] Min. of
¥y RE R E & Precipi- ®os W3 of amour?t prevaill °f Nu;rfnber relative
Month tation 1:311:}::1"1,% sﬁf,. (ﬁv‘%?,%e M;?,;dOfing. wind (1;21;1 V' |fine day humidity
Average| Max. Min. Depth | Depth shine | velocity| velocity dtnir:l;:-
°C °C °C °C °C mm °C °C 9% hrs
1 —1.9 0.8 8.3 —4.7 91.3 324.0 —1.4 1.1 86.9 44.04 1.4 8.7 Nw 7 8 43
2 0.5 4.1 8.1 —3.0 92.4 138.0 | —1.4 0.2 85.3 70.21 1.3 8.2 E 13 8 37
3.1 6.9 13.3 | —1.6 91.2 300.0 | —0.8 99.9 83.7 113.89 1.3 6.5 w 20 9 23
4 10.4 16.2 24.7 3.4 96.0 187.5 6.6 7.0 71.9 165.61 2.3 9.3 w 15 9 10
5 15.2 20.6 27.1 7.4 99.9 121.5 13.1 12.4 71.2 171.72 1.8 5.9 w 16 5 21
6 17.9 22.2 28.4 12.9 6.6 167.0 19.0 17.0 82.8 145.89 1.2 5.7 w 19 8 32
7 21.4 25.8 31.3 17.1 11.9 480.5 | 22.4 21.1 88.3 134.43 1.0 6.9 NwW 24 9 46
8 22.6 27.5 30.5 17.9 13.9 245.0 | 23.5 22.9 86.5 152.70 1.7 10.5 w 14 13 49
9 19.5 23.8 27.6 14.9 9.3 200.0 | 20.2 21.2 85.4 106.89 1.3 10.5 w 18 9 36
10 12.5 17.6 22.6 7.1 0.5 165.0 11.5 15.2 88.2 113.33 1.2 8.5 | WSW 20 7 29
11 6.1 10.9 17.6 1.8 95.2 214.0 4.7 9.4 84.3 97.88 1.3 7.4 E 20 3 34
12 0.8 4.0 15.2 97.7 91.7 256.0 | 99.8 3.7 85.7 35.63 1.2 6.3 ls::‘l%v}g 15 3 31
;feia,sn 10.7 15.0 31.3 5.9 9:15% 2798.5 9.8 10.9 83.4 (1352.12 1.4 10.5 w 201 95 413

(EHHMER < 2 c &) BB FHAMFEHR >«
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Table 6. Results of observations of weather (at Yamagata Subbranch Station, 1961).
Temperatuﬁre Soil jibémpéﬁture PEEE ?azg@g WJ%ld
A MeKE
v uleEl B |8 E| & B x| s Avgage %ir:lgte i BUR IR R B % BH
Month Precipi-| Depth | Depth | relative of |Average Max. of Prevail-
Average| Max. Min. tation | 0.05m| 0.3m | humidity :gﬁ; R %lxﬁg v ev]v (;lc]idty 1ndgi rvgél_ad
°C °C °C °C °C mm °C °C cal/cm? =2
1 —3.2 0.1 3.7 —6.1 [—12.9 321.7 | —1.8 0.5 X 181.4 1.3
2 —2.2 1.7 6.2 —6.2 [—12.4 220.1 | —1.8 0.1 X 313.6 1.8
3 1.5 5.9 13.7 —3.6 —7.2 86.5 | —1.7 X X X 1.5
4 8.2 14.5 25.0 1.0 —5.0 168.0 2.8 X X 664.4 1.8
5 15.4 20.8 27.2 8.2 0.1 93.0 14.9 X 70.1 654.1 1.7
6 19.1 22.9 28.9 12.6 4.5 237.0 ] 20.0 X 76.1 578.8 1.2
7 23.3 28.5 34.4 18.7 12.4 376.0 | 24.9 23.7 87.9 X 1.0
8 23.3 28.5 33.1 18.6 11.8 217.5 | 24.9 25.1 85.0 571.0 1.0
9 21.1 25.7 31.5 16.2 6.5 252.5 | 21.2 22.9 84.0 468.1 1.2
10 13.2 18.1 24.5 3.4 —2.5 117.5 13.4 16.8 85.1 333.8 1.1
11 6.0 12.0 19.5 1.6 | —2.4 331.9 5.3 ‘9.3 89.8 259.2 1.3
12 0.3 4.7 12.9 | —2.7 —9.6 279.2 | 00.1 4.1 X 195.7 1.0
I\slllzeja%n 10.5 15.3 5.6 2700.0 10.2 X X 1.3

e XENEERA IR,

X Not observed

SRRy

L£QT¥E
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Table 7. Results of observation of weather (at Yamagata Subbranch Station, 1962).
X
Tilzlmperatlagre KB Soil jf::ijéml;)eil%ture Rl 3 sglzgﬂ-jg Wg\‘d
A ) | Average X X
ol R R & & K 1 Precipi- I R of Average %Ziﬁﬁlﬁﬁkm%i%
Month tation | Depth | Depth | relative | amount Average| Max. of| ing
Average| Max. Min. 0.05m | 0.3m | humidity g}flhsllém- 321::33 vggcl:?ty glv:,:g_
tion

°C °C °C °C °C mm| °C °C cal/cm? m/s

1 —1.6 2.0 6.0 | —4.9 |—12.9 321.7 [ —1.6 1.1 198.0 1.2
2 —1.3 2.6 12.5 —4.7 —8.9 230.6 | —1.9 0.3 269.6 1.4
3 0.6 4.9 '9.3 —3.6 |—10.6 221.2 | —1.9 —0.3 377.2 1.7

4 7.4 | 13.5 | 22.0 0.5 | —6.0 | 151.2| 1.0 0.6 539.2 | 1.7
5 15.4 221.1 27.7 7.3 —1.3 112.0 12.4 10.8 712.6 1.6
6 17.3 22.0 29.9 11.8 4.9 183.0 | 17.3 16.7 577.2 1.1
7 23.6 28.4 34.3 18.1 10.7 187.0 | 24.7 22.4 640.2 1.1
8 23.6 28.9 35.4 18.8 12.5 347.0 | 25.0 24.1 648.4 1.3
9 20.2 24.1 30.3 15.2 4.1 243.0 19.9 21.7 506.5 0.9
10 9.6 15.9 22.0 5.6 —0.5 177;5 11.0 14.8 389.7 0.9
11 5.1 9.6 18.8 1.5 —4.3 220.5 4.8 9.1 221.2 1.0
12 0.8 ) 5.1 10.9 —2.3 —8.4 234.1 | —0.4 2.8 167.6 1.1
Nem | 10.1 | 14.8 5.3 2628.8| 9.2 | 10.3 437.3| 1.3

i XENE 36 4ERED HERIAL L b 0,

X Not observed from

1961.

(HEMMER > £ ) BB LRIMER 2 c ¢
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MRC —— FHMIR (RE5em) Averaged soil temperature at the depth of 5cm TRRER
251’ —ee— PR RIER P) Trees inside the stand [25
—--- EHBRIEH #AG) Trees at the margin of the stand
20+ Co . 120
b |
[ | =3
0 . THEE =
L1 +
E THHEAHEEE P2
s i i H i ] ! 1 )=
5 A IR HHHE Ak -
g 0t . RO T R | R O I A A=
® ! I e e e e ! ARk '
+ | e IR IR I b H o
' I ! [ 1 | ! ! H | ) ' ! | b
= v 1 IR IR R R IR H hLo
> AR R R AR L R IR A R | [ 1os &
EZ2NE o : Ill | tofn 1 1 : TR l: |: 1 : [N ] ~ 0
' ! e e e e L
I | T R R T R | T R A TR TR TR T
R :|:! i
(ﬁ-’ﬂfSE) 9 ]3 11 2] 25 23 Z b 10 14 18 22 26 30 4 8 ]? 16 20 44 L8 4 IZ
s BB/

_13 1 2 25 29 bﬁZB 6 10 14 18 22 726 30 75488 ]2 16 20 24 288FHE 4 8 12 16
(5 8 “’)mo)(m) (110) (180) (30),(440) (435) (695) (545) (16.0) (180) (140) ( 0) (125) (1) (TIHABH (0 (10) (0 (0 (140) (86) (280) (10)

FEmm
85 iR LOTHE & HERRY L DBIR (1962, LTEABERM)
Fig. 5 Effect of soil temperature and precipitation on the degree of infection
(1962, Yamagata Subbranch station).
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Table 8. Relation between height of larch trees and occurrence of the needle cast (at Yamagata Subbranch Station, 1961).
TULLEE| 5 || m RN | Py |
and East Total |Ave- | West Total [Ave- |[South Total [Ave- |North Total |Ave-
o height rage rage rage rage
Place 2m |3m|{4m|{5m 2m |3m|4m|l5m 2m ([3m|4m|5m 2m {3m|4m Sm
;\Io.%; 3.0 3.0/ 3.0| 3.0 12.0 | 3.0| 3.0] 3.0 3.0[ 3.0] 12.0| 3.0 2.0]3.0] 3.0 2.0 10.0 | 2.5| 2.0] 3.0 3.0{ 2.0} 10.0 | 2.5
=4
12\10752. 3.0 | 3.0 3.0] 3.0} 12.0| 3.0 | 3.0 3.0] 3.0 2.0] 11.0| 2.7 3.0 | 3.0] 3.0| 2.0 11.0 | 2.7 3.0 2.0| 2.0] 2.0 9.0 2.2
=
L) ?\1072 3.0 3.0/ 3.0 9.0| 3.0 3.0/ 2.0/ 2.0 7.0| 2.3 3.0/ 3.0, 2.0 8.0 2.3 3.0/ 3.0/ 1.0| 7.0| 2.3
In forest | 83
T(())tfal 6.0 | 9.0 9.0] 9.0 6.0 | 9.0 8.0 7.0 5.0 | 9.0 9.0 6.0 5.0 | 8.0| 8.0| 5.0
index
N 3.0 | 3.0| 3.0 3.0| 3.0 | 3.0 2.7| 2.3 2.5 | 3.0 3.0| 2.0 2.512.712.71 1.7
Average| . . . . . . . . . . . . . . .
=,
II‘IO.T 3.0| 3.0 2.0 8.0 | 2.7 2.0 2.0 2.0, 6.0| 2.0 3.0 2.0 2.0 7.0 | 2.3 3.0 3.0 2.0 8.0 2.7
12\10%; 3.0 | 3.0 2.0| 2.0| 10.0| 2.5| 2.0{2.0{2.002.00 8.0| 2.0| 2.0(2.0 2.0 2.0 8.0 | 2.0 2.0| 2.0] 1.0/ 5.0 1.7
"o
Border 3N0-§ 3.0 3.0[ 1.0 2.0, 9.0 | 2.2 3.0 | 3.0 2.0 2.0| 10.0| 2.5 3.0 2.0/ 2.0, 2.00 9.0 | 2.2 | 3.0 3.0]3.0| 2.0[ 11.0 | 2.7
) .
© B
forest | Total | 6.0 9.0] 6.0 6.0 5.0 | 7.0 6.0| 6.0 5.0 | 7.0 6.0] 6.0 3.0 8.0/ 8.0] 5.0
index
¥ 5 3.0 | 3.0| 2.0| 2.0 2.5 | 2.3] 2.0| 2.0 2.5 | 2.3 2.0| 2.0 3.0 ] 2.7| 2.7|. 1.7
Average| o . . . . . . . . . . . . . V/ER

CEENIFER 22 ¢
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Fig. 6 Relation between height of larch trees and occurrence of the needle cast .
(1960, Yamagata Subbranch Station).
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I 0.2ha ORBRIBERE L7, R
B EIECE 7T RCRT L Y wbhbTnic
BECESLT A, B, C, D, E 0 5 RiK
oa O

N \/\/
Y
Y
Y

NS4

{4

HTH RO KRR
Fig. 7 A disposition of plots in the tested
nursery (Asakawa Nursery, Tokyo).
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A, B, E XA 1.5x1.5m, C X' D KTit 2.0x2.0m DERKEL L,

2) BEESIUCRRBEFE BERIBREELHE > T TibbRRRBEM TR I WK
FELZR Y EE, ThEeREWL 2 WIXERUATCHTE OEF OB 5cm DEX T—REIZ Fi i,

FREEORE S XOBEEARE IRCRT LB TH S,

RFFAEISEL DS ATH~I ALACT s, HEBEORSIIMEL OV 1m MHEOEIIZ
FETHIEYHRCLT, 2L OECHBEORUIBDOND S OXESE (R 4.0), T —&oD
E b THIRENBD LN OEE (8K 1.0) 5%, MEOHEY 2 K45 LEECHE 3
orhE (8K 3.0), HMECEVORER (B 2.0% 527, REBETHABBERKIITRT
Z DFEET LA 7,

(2) BRERGSIUVER
1) BRAE EEETR - LBOBDOEOKKE BT 2RBARAEORERIIFIRDLE Y TH B,
SOz 1%L 1957 4, 1958 48, 1959 fEds XU 1961 FEITiTL < SR DRI o LL
Fo9k BHEBRRE R

Table 9. Inoculation experiments to Japanese larch under field conditions.

f # R
Date of inoculation | Locality of inoculum collected Result of inoculation
, LB AT AR IR .
! July 8. 797 Narusawa, Yamanashi Pref.
June 7. ’S8 IR EF R AN IR AN

Narusawa, Yamanashi

June 26. ’58 JE%L%*%}—:?'EM%%W

Ofunato, Iwate Pref.

biis June 10. '59 ILZUR R AR TN,

- Narusawa, Yamanashi Pref.

4

v May 25. ’61 Do. —

Kamabuchi, Yamagata Pref.

R B
38388

S

Precipitation (mm)

B O K
S
oy

Mean temperature(°C)  Mean of relative himidity(%)

=)

F8R KHEBRIE (1961 % XUF 1962 &, &JIERH
Fig. 8 The meteorological conditions in 1961 and 1962 at Asakawa, Tokyo

(from the records observed at Asakawa Forest Exp. Sta.).
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1962 FEBCIIRBRMASECRKRL, 8 A 29 AFAET/HEC spermogonia 2T, KR THHZ L &
HRL.

2) BFELESEM FRORECIRLHEFCHT 28R EE1RCBEFRE S » L BbhiznT,
B®)IEBRHK (RBRHMOFEHH 1km BT 2) OBRAE1 D 5~7 A OKFRBEANTAHi, D
BRIESHDLEY ThHB, = 2 TIXRFORD bvie 1962 FEOBRIME & IR Ligh -z 1961 FO
Thi oR#EERT,

M LBL, RROWDOAL 1962 4£Tix, 5ALA, SATRE~6ALM, 6 ATH~TAF
AT CESNTERARD b5, ZhicKL 1961 EoE@EIhiz5 A 25 BUETIE, 6 ATH
AR IR S - T LM B RER A D I » Too SURITBEL T 1962 4% 1961 FLHEHETH
ote CHDOEKEREL LERAKOS VI RRREOFEITFHY, B OV TIBRCEELREL
TebDrEXLRD,

(3) =B O&MEMA

1962 4£8 29 AARBREADOLEEIC OV THEBELAEL, TLTIhLDER)LERE
K@ b OEBTOVTIRY 2L DeONEIRTHS,

HIRTHLA LB, BEEHEE IOLOEIEBEOHEREIITF 1.4~2.4 Lh7gh Bl
BEEMA LY NE FRCHETS D KOo—fiks L0 E K CEERR X VEIH 5N THELH
Blio ChERNHH, Tisbd SW HAHTIEL CTIHRATSHS, & 2Tk B, C ROBEIICH
TAMBRCHESEL, HCEERCGRCHERTEVERSBD LR S, A KTk 2k L TTEER
CEWHNSERL TV 52, HETIE B, C R CEAARBDONDG, ZDX5Din &b SW
FHF G B R b DR & BREE L OMICIMSICBRITED bhit, LA Z DBREOHEEETIX
AEOTFEIEFRTHCRERLT 52 LTHETHBLEXTIWTHA S,

DL EBER YR EXOWRC KT HRFRBED 7V F DFERDO—22 LT, #AROEFTE

S.W.«<— &t Distance from inoc':ulum (m) lffoﬁagdm — NE.
75 50 25 o pege 5

)
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HOM e A D OEEIERES X O HEREE (1962)
Fig. 9 Relation between the distance from inoculated place and degree
of damage of the needle cast (1962).
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EDBERLTVW2L5Tho, Tibb, SW HHO A KCIERRCET 2 5i&0 &GO FiEkE
X 4.8m, RFMETIL 3.3m, B KTk U< 4.2m & 4.0m, C KAt 4.1m & 3.8m, NE /5§
D ERXTH 49m & 3.6m T, ZOWThIEBRECHT AHETEETN L, RAETIEITETH
%,

(3) = #

a) 1957 LIk 1962 £ % T, REELEBLUICKER, 1962 FCRKEI LT LKL,

b) FRVRET D DORBO—DI, KEOTEETFHREIC KT 5 EHMBROLEEIRD
bhs,

¢) XROEEBEEL BRBEH, OHERT 5 L, BEREODHERTILE D TIHTEENE R
D ONTHERT 223, ¥ 70m DL~ TTh 27 DEENHR L Db, (RER BEEFS)

£ B

L 2 77VBERCA) =F LY REE 08, b —THORIL AT B HELC X » THREOKLH
AL IWERES)H HERBRBILUELSBEND 5 7~ Vi ksiT 5 1959~1962 G0 BHEC X %
L, FERCL» TETOTIIL S, BREORBIIKES ATA~6A L - hHT, FLdDiX4A
TA»LBIILED, BEVIOTIEE ATAE TRENE ST bhic, RBKREHEKC I URKELE
BLTRELLERDHROBE LA—ERLLY, RBRIIZEOEOMKBCHLBEINS X
5Thod,

2. REBMAEFHHERBRBE Mo\ T 1957 SELISK 1962 £ E T, » 7~ YA LT
FREEC L DBEBR TR - 1oiER, 1962 ERRRIRD T LRI LIce RBERBET BHDDOLELED
—OR R TEIS TR 31T 2 EGMERI L ER L 5 Th 3,

3. FROGEEMTEREE) LHERT 5 L, EEREOEIERCH . UKL LL, EIh3E
DONTHIRT 5235, 70m AL TTE2 ) DEBENARL D LI,

Researches on the Needle Cast of Larch

III. Experiments on the time of infection and the occurrence of disease

relating to distance from the infection source
Ytta Nonara and Yoshiyuki Zinno
(Résumé)

To ascertain the time of infection, height of infection and spread of the disease from
the infection source, three experiments and an examination were planned and carried out.

1. The first experimental series took place at the field of Yamagata Subbranch Station of
the Government Forest Experiment Station, in the To6hoku District, to confirm the time of
infection of the disease. A lot of young larch trees each with 4 trees for a plot was used
(Fig. 7). Branches of these trees were coverd by polyethylene bags, 10X 30 cm in size, during
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the entire infection period assumed from the life cycle studies of the causal fungus (Ito et
al. 1957), with the exception of an exposing period for 5 days to give the natural infection
(Fig. 1). The polyethylene bags of each plot were taken off during the exposing period and
put on again after the treatment. Degree of the infection was judged in mid-to late-September.
As shown in Figures 2 to 5, the earliest infection on the branches was recorded in the plots
which were exposed on April 16~20th in the year 1959, April 29th~May 3rd in 1960, June
3~7th in 1961, and May 13~17th in 1962, respectively. The record of the latest one was
the plots having exposed periods on August 19~23th in the year 1960 and August 22~26th
in 1961. From These records it can be stated certainly that the beginning of the infection
of the larch needle cast is, generally, in May, and the peak of infection is in late-May to
mid-June. No infection occurred in September. Variation in the time of the earliest infec-
tion of the disease observed in these years depends probably on the rainfall during spring
and summer (Climatic data are given in Tables 4 to 7).

2. Three-year old seedlings of larch were used for the second experimental series con-
ducted in 1959 and 1960. Fallen larch needles collected from the diseased stand were seated
over the ground beneath the seedlings planted at the nursery of Yamagata Subbranch Station,
as inocula. The first inoculation was made in late-April and the other inoculations followed
every 20 days to late-July. Judgement of the degree of infection was also made in mid-
September. As shown in Tables 1 and 2, results confirmed those of the first experimental
series obtained from natural infection.

3. Relation between the height of larch tree and infection of the needle cast was studi-
ed in the young plantation at Yamagata Subbranch Station. The needles of upper branches
were less infected than those of lower ones (Figure 6 and Table 8).

4. The third experiment to confirm the spread of the disease from the infection source
was conducted at Asakawa experiment nursery of the Government Forest Experiment Station
in Tokyo, where larch was not cultivated. At the time when experiment started, 3-year-old
larch seedlings were transplanted. Fallen larch needles collected from naturally infected
stands were seated 5cm thick over the ground of the centre plot D in the spring of every
year from 1957 to 1962 except 1960 (Fig. 7 and Table 9). No development of the disease
was observed up to 1961. In 1962, the disease occurred severely at the inoculation centre,
and moderate to slight infection was observed at the uninoculated plots. Degree of the in-
fection was examined on August 28 th (Fig. 9). No distinct correlation between distance from
the inoculation source and severity of the disease occurrence was recognized though the
degree of infection at 70 m distant from the inoculation centre decreased to less than half
that of centre plot. Reason why the disease developed suddenly in 1962 is not apparently
explained. But the fact that in the year 1962, the summer was cooler than those in the
other disease-free years, many rainfalls during infection season, and the crown of larch trees
had closed so densely that the microclimatic condition in the test plots approached those in
the forest stand, are presumably related to the unexpected success of inoculation (Fig. 8).
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Table 1.

Survey note for disease severity and environmental

conditions of diseased forest.

P 78 #h Location
Pt H % Owner

#AEH H Date
FAEMES No.

. _#j¥ Topography

a Bm, @8, H

b L EOME

8. HHEEMBE Area of damaged forest

a  FEHOmEE

2. %% (BR#s Climatic condition) T -
a MkE (FMISH 6A 7R 8 A 9. #EDEE Severity of the disease
b #H&E A 68 78 84 9 A)
c KR ZehiBRE O\ R 10. #ER4: DB Progress of the disease
d EROHHLMI a_ f[4ERTA BED Bhvieh
e & (HEHM HEORX BRI b FORDEBORE
AN RESR T L RO
g ZDfl Time of foliation and defoliation
3. ¥ Soil condition Bobk I) B E o) &%
a  #E b W m) %
c FEERRUEHREOEE WER 1) BoEeo okl
d ABOEX e BEODEZX I ZULSFEET 2R
f BE 12. FHO® Growth rate of shoot
g +# -
h KR (A8, 7548 13. REEORES Causal fungus
i NPK 0%/ 14. % ofh The others
i EERE k  EEEAK
1 Zofs
4. HKIE Site condition OFERETFHCBIRE - & Bbh 23
a B
b WARE B-HF - c iy
d  4£FRE < - -
e WEORZGETBEA, TOUA, B AENHRL LOEFFR -
Sketch map of the surveyed forest
f EROEDLERC S TEE WrTE X1 FER

g S -thREY OBE

5. B IURE
a FEFOEH#H b EARDEM
c HEEE d HEERAE
e TAoEH f WHEOBE

g BATOHR L BE h RK-MEORH L B

6.

BifkOBA  Condition of previous site

a_ fifE, Ml

7.

b RERL AcRell] & HEAT ¥ TORE
JABH OB

Site condition of surrounding forests .

Cross-sectioned view Plane figure
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FWENTE L LT 1957~1959 4ED 3 MER B I8 -7, ThUBRIC I BECHRERELZ I -7,
BEHE 8 ATHA~I0 A LAOMT, Fhfhotiicks - THENS » & b B - THbh 5K
B RDICEA L,

RESEL LTI R hOHESIIRNC T 5, £BH 7 < Y Efihls TORAHER/RL LT, &
1 BIR L HESREC BRI N SHBECOWCHIRERZ B2 g » oo Th B OFEHEE OBECSH
FoTiE, #5YDEBRIVRKORECSVE LBERHD L ELDNIRTFETELLETHOLI
Wikl

BEBEIROAMT X » THEL .

e (FEE0): FERERDI .

BE (BEEIT): BRINEEACTECRbA, THERIVLTH S DELENRBDLID,

chE (BEEEID): =L LTFESBRLTL %, THRTREREX I bTHTh b,

B (PEEEID: BRBIEEO LS TRDLN, TRTIBREET S 01RS,

SREMITOVTIE, B TOEK Y AEOEMC, TR KEBNFTORHLEBBL 7.

FEA L LTE FOAE TH LR L E 3 RCRT,

LREGORENL, EERHAELEREIEEY Clot, i, BTk THENEOREL S
Zlhoo kBT, AR (WECXOHOBR LML D) HOHEEIRRL, MAHERER AARBHL
BRERYHEA) XY, HEOMEHCOVCTHAIRELR IR -T. BEXRI - TeDiY, 1iE
pH, V vEEIS, BIOERY v BREEK A8 Y - TV E=YEF Y - BEREF Y Y -
Bk~ 7 % Y OREHEECH B, ) v BRIAE LU LROARA DEHEIELE 2 ROR LI
BIZLoT, — -+ H- it OB/ THEBEERZ It-1,

3R HIT AT BT D RERE T2 4 RHIRT 50 (RE#ER T% ©

B2k HEOLEEOKS
Table 2, Classification of chemical properties of soil.

H +# + + -

Y v BRIERE
Coefficient value of phosphate 2500 LAt | 2000~1500 1000 700 500 LAF
absorption
%) vBeE (PO mg/100 g) . »

P10, content b 20.0 LAk 10.0 5.0~1.0 0.1 0
Eg» v EaE (KO0mg/100g) .

KO content 30 Bk 15 8 3 0
L AT 0.20% LAk | 0.15%34 | 0.10%Past 0.07% P4
TvE=YREFy VEE

NH,—N content 25.0 Ak 10.0 5.0 2.5 1.0 T

(N mg/100 g)

WEREF» VER Baris & i = i RRRAL x

NO;—N content Very rich Rich Normal Poor Lack
B~ /2 YER

Exch. Mg content 50 DAk 35 25 15 5 LIF

(MgO mg/100 g)

* BEEAO D, b CEEAMCHETAEEOBRES LOBEOHECOWTE, HEXHER
08 QUNABSLRAEN-ERAESER) BRI SER ol T,
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Table 3. Some examples summarrized from survey notes on the needle cast.
I — Sta condie + %  Soil condition a &
BEME | FAR | gEE o " %
Locality | Date |Severity State of | B & | H# & ’B;‘ﬁh | # B |LEE Eorizor% Y OB % Climatic Note
growth . e last Soil Physical | ¢ondition
Present Vegetation | generation | Topography| type A, A, B | properties
=HY | 32.9.11] I |P(PLPLR)|16 FEEMMK |+ JRIERSS SSW 9° Blc [3~4cm |A LRk 6~8 A |Ay EWEEE
$ﬁgf'!é—o & 10cm VYRS 1500 (@D 115~20%$Eed\@% BsL IEIZO%O z’m
BIE A D L 2 a0 YN
40~45/60cm F T
vRUTREA
R E 2 I Y EFrig 7z % Blc | 2.0 Z 2
{eAv&.
V=07 2V
ERHE - | 32.9.180 I [RIF(6~ 8 4 #ER-a2HT7H<YRK SSE 28°| Bc | 2~3 | A. 25 |[JI(?)p% L|6~8A4FC
R 129—h 7m X 8cm) SEBERE LMK 1100 B. + {ﬁ iz s BB%
i Im < B\ ¥ ) HRHD
Im Ktk TEE BXboEs
v 4 32.9.18 II~TIL [LRRR 8 4 9’- a vV T p NNW 4°| Bd 2.0 | A. 10 |8 XEF - F = DK TE
130—~ (5mX5~ |7 A=Y KB § v ] ~ B. 304 |H I BB 75 b HEE D
6 cm) M (8%) 50%| EAYK R BEptoFIE K= ~° i - E~5 FERARC?)
B S . HAE - IR
T h=VEH 1150
BT
v s 32.9.200 O~1I |[RRE Bg 28 (4 %E)|x FA#EK|7 H~Y KK SSE 6°| Blc 0 |A 5 |Bfrdin<5
56— M7 5 = B A DT A: 7 [HERKE
YRAMTHEHAAF - » ¥ 1300 B,
¥hd 15~1§
EBAFE | 32.9.27] I~IL| & 17 4 FH JREER NE BI 1 |A. 55+[A. Rk 2+ P L3
FHEBH A 2l 7 I #® ¥ 8
AL - AL
EP—1D
B E 32.9.27| M~m | #h 17 4 FH JREES NE B! 2 A. Ay R+ R [Fl_EAY
NN 3] 7S¢ o 45+10 DT

(MM 2 £ ) BHBHC LEIAMHI 2 £ ¢
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Table 4. Soil properties of diseased forest (on forests noted in Table 3).

7O H#h #EE P BN _ _

Lacality Severity PH p P absorption K NH—N NO;—N Ca Mg
HY 16—> 1L 4.5~5.0 +< + + < + 0 0
Gl i I 4.5 <+ + H < 4+ 0 0
R 129—b I 5.5 <+ + + 0 0 H~# *~+
B 130—~ I—Tn 4.5 <+ H + + 0 + O~+
&E 56—% 0—1I . 5.0 + + <+ + 0 0 o~+
B —] I—II 4.5 © +< <H <H + +~H  H O~
B2 I—Ir 5.0 +< H< 0 + + 0 O~
3. M T & R

1) BAE - FrEfitb S ([CdolT DHREOBUR & RAERE
a) BFOBR |
BB, BRI X 0T 10, FARIGH 6, BRBRILTN 11, KBRS X O 74,
WA I L ORI 10, MFRLE 13, 25 124 B TH 5.
SR B OIAOBERSRIC S &£ S0 CHEREORTLBHETLEAD X 5 K85 G 1 RS,

B1E BIE - PRI IT B H 7 ~ Y EER SR

Fig. 1. Distribution of the needle cast of larch in Kanto and Chibu districts.
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i (UBURIBRA) CTREBICHL » THR~HERA RO bR, Fo, BEEO#ERNC MBS RI
THESNE Lo WE ORI TIIRPWENDiey 22, MoK & KL Th % h KE BT,

i) A7 BRI RT3 HER—RRIc Disy s, & RO FEEH R Tl s 5~ Y DEFRIFT,
FEIBRMTL 5, 2AMNCETREEEBOBIUMED S 5 < YHickswTh, FEHEOBEIL—&
BT, MONCHERERD BT EL,
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EOWTHEENBELZZ bR,

vi) EEJEROBHIHX TR BT Dy, B - EEEE-HTE, AR~ HER
ET 5, P~WENL, EPHXK CEAHE O LTI, FEBK TIIAEOTMICE Abhs, EEMK
CHRIE O LI ER DI DIT, Zh b OMBRRERROFIT RIEL TV 5 &\ 5 Bl & DBIFRAER
LE2bhb,

vil) PARIRIEI S X R E RIEIRIC 1T B Y, —RICBE~PETH 5,

BERATIE, & - JEORE AEHL T R © R BERR 2 S\ EETEI ORISR ZIC b 5 BTk
BT, BEETOLIAIRLALEENRD LRI, bR 2EERICI s ) BEOE
LUWHADZEDHND EA DR B L, SHOPEDHEMICONTUTERINELEL bh b,

b) WEORE LBELME OBIR

REL 3 MER b » TEHEL A, HECKT2EEORERINTIIENSD, 1958 FORFLL
BRI, o 20ER bRTEEThH -1, e, FAERB IR T 7= VOB - AR - BB
HIELVCERERL D), ThTROBERT L HiERE L OBfRE#le {BETLZ L dWETch
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FRT, Z0L5 KBEROSENTTEREMA DI, HEE O HEOEENBEL VWK%,
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H 7= Y RERRT O L S E OWBER L OBIRE R B &, JRIEM 22.4%, $13ERS 38.8%, Hih
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Fig. 2 Distribution of the needle cast of larch in Nagano Prefecture
in 1958 (National forest).
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Fig. 3 Distribution of the needle cast of larch in Nagano Prefecture
in 1958 (Private forest).
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Fig. 4 Distribution of the needle cast of larch
in the Tohoku district.
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BOSR AT =UVROIIER L EERELE L OBIR
Table 5. Effects of soil types on the occurrence of the needle cast
of Japanese larch forests.

FAE T " EEE
+ & # Degree of infection i E2
Soil Number of R "
il type investiga- ' emar
ted place 0 I I T
wERENKL BT IRZER OSSR
Brown forest soil N7 ; é ﬁ*ifg%é}}_%_%
[l
Ba #BEHHL Fe
Dry brown forest soil 4 3 ! BHEAL T Do
Slightly dried brown forest soil
Bo iR I EARE L 6 6 RV EA e
¢ N 155
lgg?lderately moist brown forest . DLMEDEL
Be SRR+ , I
Slightly wet brown forest soil
5t
Total 21 16 5
B R L: | | o, sEE OB
Black soil 9 9 £ Uk C, PBiEt
Bis ®HEREL T4 H% 0,
Dry black soil
BIC Y
Blp il Ret ) 1| 19 9 é?f%i{tﬁﬁ
Moderately wet black soil
Blopn BEICA P S ELT-E
ik
Slightly podzolised black soil
Ble {BHEREL 16 3 13
Wet black soil
Blr
G
;_-_l.
Total 64 20 22 22
Sum total 85 16 25 22 22
AR

HoRCLHT XS, BEFHLHO 21 FEHLTIE, FEHEIEL kv, TLTRRLTNT
bEEMAL L, FLALBLETLHY, HEORBIWECE YR IIFL TV, Z DHHTIE, %
O H DML L, SIS  AHECEREN R & 2 A0 Teb, JRER IR DT, [RES
BHF=YHROTBICII » TET, FEONBNRRFTEL S F <Y DEFD—RICBREFTHS, L2
AREFRHRELTE, EFIVHUALL, WE FEILSL, BRI LALALLLR, 2O
BB RBCREMICKERIC I » THER S Wb DT, TROBERY S, »77V 0¥k
EHHER L, DELTERTHD, H IV OREIRRDE I ANS, HEERELDNITD, &
B+ CIEEn,»S <, BERALTIHENRS k> T 5, U EDOERN LRAFRHILIIERE
%@ik&%bfwavy%ﬁﬁww%u?<&vo%Lfﬁﬁﬁ%@iﬁdﬁotﬁwﬁﬁigﬂlb
BENS\ L2 Db B,
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FEr5TH5) B ICHEIERERROFAR 2RI oo A EOMEL, 1954 4F, 1956 4, 1958 4EI2< b
Iz LT,

1963 4£5 A 24 HIZfiln o fek DR DD Plot DL DAL RIIOFDLE ) Thb,

1,000 AKX e 5= Y FEEOHERE N DR\,
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5,000 AKK-- 5 T = ¥ FEEOHERINS
6K FPWEL H 7= EIRRBLEL OBIR
Table 6. Effects of stand densities of larch on the occurrence
of the needle cast.
w K o K E
& A& K wmOE R Growth of tree
Number of Percentage of | [ Mo & E /é R T &
planted tree infected leaf Tree height g.r eastt heigh Basal diameter
%) (m) HAMETEr (em) (cm)
1,000 12 498 5.6 8.8
2,000 22
3,000 - 27 526 5.8 8.5
4,000 58
5,000 63 525 5.4 7.2
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Fig. 5 Distribution of larch plantations damaged by the needle cast in Hokkaido,
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Explanation of plates

Plate 1
A FERCBLIBEINIc=FY 75~ vHRK B 44), LRUREHHENERM,.
Young Japanese larch (8-years old) affected heavily with the needle cast. Narusawa,
Yamanashi. - ‘
B EFPRCLOWEBREOER (=4hvH7~V) BLyES - #E - F HE
Variation in the severity to the needle cast (Japanese larch). From left to right:
~ healthy, slightly affected, moderately affected, and heavily affected.
C EHFC I HWREBEOER (=4vH7~V) EXDHERDOE, WEAOK, BEARKRD
.
Variation in the severity of twigs to the needle cast from left to right: twig of slightly
affected tree, twig of heavily affected tree, long shoot of heavily affected tree.

Plate 2
A HIHREH 7~ vk (12 E48), RERIURZEER I,
A young Japanese larch (Larix leplolepis) plantation (12-years-old) affected heavily with
the needle cast. Matsukawa, Nagano.
B EERCHMLBESRI) 7 < YA (4 44, RERFEHERER.
A young Japanese larch (4-years-old) affected heavily with the needle cast. Otaki, Nagano.
C EEFRBESF a v v H7<UKk (23 £4), JiEEPEE,
A Korean larch (Larix gmelini var. olgensis) plantation affected heavily with the needle
cast. Naka-shibetsu, Hokkaido.
D %EFCBINIc=hv 2T~y BR) $XO741 <> (M) Q19 §4), JtiEl PEE,
IA=Vik=hY BT < VYRR CTEREA,
Japanese and Kurile (Larix gmelini var. japonica) larches (19-years-old) affected with the
needle cast. . )
Kurile larch (left side) is more susceptible than Japanese larch (right side) to the needle
cast. Naka-shibetsu, Hokkaido.

Researches on the Needle Cast of Larch.

IV. Survey on the needle cast in larch forests.
Osamu Cuisa, Taketo Hama, Kunihiko Saté and Kaoru Ono

The survey of the disease was conducted in many larch forests in the central and nor-
thern parts of Japan, including the Kant6 and Chéibu districts, and it was found that the
disease was widely distributed throughout these areas on almost all ages of larch (Figs. 1,
2, 3 and 4). The severity, however, was not always similar in these surveyed forests, and
there were considerable differences in it even among several forests near to each other.

To know the cause of such.difference in the disease severity, many kinds of environ-
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mental factors assumed to be responsible to the disease occurrence, such as climatic condi-
tions, soil conditions, and stand conditions, were investigated in these forests (Table 1).
Chemical properties of soil were tested by a simplified method using portable analytical appa-
ratus (Table 2).

Among factors investigated, several kinds of soil properties seemed to be closely correlat-
ed to the disease severity. In genenal, the disease was more severe in the mbre acid soil,
soils having lower amounts of kalium or exchangeable calcium, or those having higher coeffi-
cient value of phosphate absorption. In forests having two or more of these soil factors,
such correlation was more clearly recognized. The correlation was also found in the depth
of Ay horizon (L, F and H layer). Where this horizon, especially L layer which is layer of
litter consisting chiefly of larch needles, was over 2.5cm in depth, the forest had a tendency
to suffer more severely from this disease.

From other properties, such as soil type and physical properties, the severity of the
disease did not seem to be affected so much, although in the Toéhoku district serious in-
fection was more likely to occur in wet black soil than in brown soil, and in Hokkaido the
forests situated on a thick layer of volcanic ash were more seriously damaged by the disease.
Speaking of the thickness of A horizon of soil, the disease was generally more severe in the
case of forest soil having thiner A horizon, but even in the case of thiner A and B horizon
the forests were not always affected heavily.

From the above-mentioned observations, it appears that such properties would not direct-
ly influence the disease occurrence, but several kinds of chemical properties of the soil con-
nected with these properties have a more close correlation with the disease severity.

Among many kinds of climatic factors, high relative humidity during infection period,
from May to July, seems to be the most important factor for disease virulence. In general,
however, clear correlation was found between the difference in the frequency of rainfall or
foggy weather and the severity of the disease. Such a situation would be due to the follow-
ing reason: the infection period of this disease corresponds to the so-called rain season,
‘exclzepting in Hokkaibdo, and we usually have many rainy days in this period, resulting in pre-
paring the favorable condition for infection. Consequently, it may be suggested that climatic
conditions, even higher relative humidity during the infection period, do not play a particu-

.larly important part in making the. disease severe in comparison with some chemical pro-
perties of forest soil.

It was often observed that the disease was more severe in plantations of which soil sur-
‘face were covered densely with bamboo grasses. On the other hand, less damage was found
in many forests which were mixed with hardwoods or were planted on cut-over areas of
hardwood forest. This is in agreement with the observation by Kitanma® on the same di-
sease and by HarTic?” on the needle cast of larch caused by Sphaerella laricina. The cause
leading to such situation is probably due to the change in chemical properties of soil result-
ing from the decomposition of litter of the hardwood rather than the effect of fallen leaves
of hardwoods covering the fallen needles of larch and preventing dispersal of the ascospore
produced on them.
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koL dic, ThbOMRTIRA F VAR HEET, Bo L Bo(@) HEEic k-Th»
BT 5%, HEH FEROWEREIAESEE DK & AkOBENERT V2 L5,

IBR, FEHROREEEI S~V ORBE WD & 5 CHEEEZRL Tl Tiobb, REIEE
M LT MK T, RB~SHE T~ E->NE EB~RBIEOIRC 7 5 = Y OFRIIFALMCET %
RL Tk SHUCHLT, Bl LOLREL M & T 21K T, A EOSIGRFRR
BERL, ¥, BIMRETHFEOBEGE EOHEM (B 13 £ b, BEKRIL: (RRFLE
oz ieun, [EXRRIRF TS -, ik X 51T, LK OIUESE EOSEHNIAR Lk X
T VThd BIFSRREZRL T,

FHEROWEBERIFRIT 5 7~ Y OFHER LUEHEOHRC HBIE®RZRL T, Titbb,
Bl ~HERE OND TILFHIEIRAT 3~5m BECEL T eht, FIEROFE MIFLL k5B
BEENEID, BERTIE I~2om BECEE T, HHEDRBRCEEROBL L it TMIIR
Te HEFDHE L HCBD btk

DEOBRAEDCEREBETI L, 7#7 v YEFROKEREL, BiHfk IOCNEREOXEFC X
> ThicbIhBHFEOBBWIETL, BEIHL LB LT, Tibb, HEORREIMETT
B dilno T, FEROHFEEBENLLEGIIIF LA ABE V215, b, ARLD 7~y ORE
B L USIEOTREIC X » TRENHHBOEKTH, FEROWEERE ORI L B DBl RT 2
Wi ke ShOLDOFERIE, HEORRE, »75~Y DRBLEMER IV T L n) RE, BIROK
EEpas, FECHEEREEEYFETA LERRTAL DLV L),
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Prof. 2 [, Prof. 1 ot~ (L)

Prof. 3 96%HUNIE, 74F4E, JKEULK, AT

[ -, Prof. 3 O} -¥B,

287 AMUNIE, 84, LMK (HHEBEE), AIE Tl

3

Prof. 4

5
Prof. 6 [k, Prof. 5 DO#HHE kIR,

7

8

9

Prof.
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EEZT e L HEE SR RERERE SR Ui,
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DERCHENRD L, BHEHRND LIEVCRERILEREHBD DB END v, BEIREFRTOAM
DHFTIVHRT—RCELNBEKTHBH, & HELKEGOBRIFRRB~LENE FHOREETR
bIRBHRNE o EHIBMOIMMOBEER D, & O RITHER S NIcEARDIRROREN ST
REIEZ &b, HREMNREFRSACITOROIRORENRF L RBI LI - T, LEVKKE
PHRTHEDOTRRVCHEHEEL T B, LM oT, 7= Y OFBKROBARIT, SREIBTLD
REORBEFT LRV W W BE LD DT, SEORETIZEL LT L 45% (Prof. 1
BIO2 204 ORELHE#EL LT A B,C DEECKS LI,

FEROBPEREIMIAE L ISFAREZ I - T, B2 (-), #%E (1), & (+4+H), ¥E
(+++) DABBEERES L.

AERERIE IR RT LB D TH B,
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DEROET L FEEROBEDOMANBDbII, EDIT, Fiko L 3T, KAUMR TitiothK ORIk
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Table 1. Site conditions and vegetation.
B & .
w;ﬁfl% fi‘; ff Height 5 O E H W -+ A | RS i e
orfile aren
above o e Type Mode of .
No. material seaz nlle)evel Direction [[RClination Topography of soil | formation Vegetation
. H7=Y (4), esF B), 2=4%y (5), / Vv
1 1250 | N 20°E | 30° o Bp | Collwvial) % @), Sxanv D), veay (1), =
7= (), =\=4’9‘-: (), ¥=7Fy (H)
H5=v (@), e/% (B), 7=A¥¥ (5), / Vv
2 1300 N 30° Uprﬁ%ﬂi?raiiosfljgéne Bp | Residual | v (1), v 5453 (1), ¥IH (D, F4
with Prof. 1 soil | = (£, ¥wvav () r=7Fy (), &
. 5% ()
V=1 Lower part of Colluvial | #5 =Y (4), /% (B), 7=A4%% (5), ¥=v
3 E | 150 | NaoW/| 25° mountain slope Bo soil | A (F), JVwvE (L), #1457 (£)
¥ A
Upper part of same P . = v, = N
o ° i w(h)- | Residual | 5 7=v (4), e/ % 3), vy¥#v7 (), v ¥
4 1550 N 50°W 35 mvgﬁxl:]tal;?ofs'loge P ~s0il T rvo (8, ArEE (4D
Quartz Erg— =
. Lower part of Colluvial | 22.%7 (4), v/ % (3, 7=4%% (5), /)y
5 h 1300 N 20°W 20 . Bp A vFE (1), AAF (1), =7 brz2 (1), F¥45= (1)
porphyry mountain slope soil Few s (1), nUav vy (3 7% (F)
Upper part of same s . AG=Y (@), esx (B), 7=4%4+ (1), Vav
6 1350 N 35° mountain slope P W(‘)('I Residual | 5°@2), /i oox (1), 7wer=5 @) *47
with Prof. 5 ) =D, v x4V A (), Teoma (1)
. A5=Y (3), e/ F (2), 7=A4¥FH% (B), 4 F
Upper part of Residual . 4 N N =
7 1300 S 40°E 35° : Ba~Por - =), vEA AV, Vav T (), vIHV
mountain slope soil 2 ey ()
. : A=Y (4), e/F (B), 7=4¥H (5), 4 F
8 1300 w 20° o ddle ;’If)pe Bp | Colluvial | ey =9'ha (), U vy ), FevL
=& v (), ¥5Hv. 1 (F), ¥=rna ()
Upper part of Creep H5=v (1), esF (B), 7=4%y (5), 4+
9 Andesite | 1350 w 30° same mountain Bp soil (@), =7ra (1), 7VvyF (4), ¥v=oL
1 slope with Prof. 8 v (), ¥FHVA(F), ¥=rrz (+)

(TELMMER > c¥) BT LHAMER 2«
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g2E B @
Table 2. Description
Wrii &5 | £ 2 BB fir | | HEERE @
Profile Type of Layer, Thickness [Definition of
No. soil Horizon (cm) boundary Color
AOA L:4, F:lem :
H- 4~5 black
1 Bp A 13 8 dark brown
B 25+ dark yellow
A, L:4, F:4+~1cm
H-A 2~3 s black
2 Bo A 5~8 s dark brown
B, 11~15 G dark yellowish brown
B; 15+ yellowish brown
A, L:+4, F:4~Ilcm
A, 12~15 blackish brown
3 Bo A, 15~20 8 brown
B 20+ yellowish brown
A, L:4, F:+~lcm
H-A 15~17 blackish brown
4 Pw(h)-m A 12~14 g ”
B 25+ dark yellowish brown
A, L:+4, F:+4~lcm
5 Bo A 14~18 c blackish brown
A-B 10~15 . dark brown
B 15+ 4 yellowish brown
Ao L:+4, F:4, H:+4~2cm, blackish brown, crummy
A .
. 16~18 blackish brown
6 Pw(D-n ﬁz 10~14 (S: grayish brown
Bl 5~6 c orange
2 10+ dark yellowish brown
A, L:4+, F:+4
7 Ba~Pon 113& 8 grayish black
: Bl 45 brown
2 10+ yellowish brown
A, L:+, F:+~lcm
A, 8~10 c blackish brown
8 Bo A; 15~16 G dark brown
B, 8~12 G dark yellowish brown
B, 10+ yellowish brown
A, L:+4, F:l~2cm
A 8~10 black
9 Bp A, 12~15 (C; dark blackish brown
B 35+ dark yellowish brown
Remarks

Type of soil (&)

Ba : Dry brown forest soil (Steep slope type).
Bp : Moderately moist brown forest soil.
Pw(h)-m : Wet slightly podzolised soil (Humus podzol type).
Pw(i)-1 : Wet podzolic soil (Iron podzol type).
Porm ¢ Dry slightly podzolised soil.

Definition of boundary (FERINAE)

S : Sharply defined.

)
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% R
of profile.
+ % | # & | BEE k=1 I B R | BB £®
Texture Structure Compactness| Stone (Size, quantity) Root Eluviation
Illuviation
CL Crumb 1 none 4
7 . |Crumb~massive 2 small, 1 2 —
7 Massive 3 medium, 1 1 —
CL Crumb 1 none 4 —
% Crumb 2 small, 1 3 —
7 Massive 3 medium, 1 2 —
2 2 3 2 2 0 —
CL Crumb 1~2 small, 1, medium, 2 4 —
2 Massive 4 medium, large, 3 2 —
7 2 4 2 —_
CL Crumb 1 small, 2 4 Slightly
2 Massive 2 small, medium, 3 2 Eluviated
7 2 3 medium, large, 3 1 Illuviated
CL Crumb 2 small, 2 4 —
2 Massive 3 small, medium, 3 3 —
2 2 4 medium, large, 3 — —
CL Crumb 2 small, 3 4 Eluviated
2 Massive 3 medium, 3, large, 1 2
2 2 4 medium, 1 .
P 2 4 medium, large, 3 — Tuviated
CL Loose granular 1 small, 3 4 —
: Slightly
7 Granular 3 small, medium, 3 2 (llluviate d)
7z Massive 4 medium, 3 — —
CL Crumb 1 small, 2 4 —
2 Massive 3 small, medium, 2 2 —
2 7 3 small, medium, 3 1 —_
7 7 4 small, medium, 4 1 —_
CL. Crumb 1 small, 2 4 —
7 Massive 3 small, medium, 3 2 —_
2 7 4 small, medium, 4 1

C : Clearly defined. CH))

G : Gradually merging. ()
Compactness. (BREEHEE)

1 : Soil aggregates bound loosely. (L X 5)

2 : Soil aggregates bound densely and firmly. (#k)

3 : Soil aggregates bound compactly. (EZ)

4 : Soil aggregates bound very compactly. (3 Z 4 5ER)
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Table 3. Growth and extent of damage by needle cast disease of larch.
s &  Height (cm) HEERO®K
BEES 8 WREE | v gypw
1956 1957 1958 1959 1960 Diameter
Prof. Age at breast Sit Extent of
28 E (FHURER £ W A |FHREE 2 8 & FHRER £ W B FEHREER 4 8 g | heisht e damage by
No. (year) | Total Annual Total Annual Total Annual Total Annual Total (cm) ualit needle cast
height growth | height growth height growth | height growth height 1960 a y disease
) 5 40 35 75 65 140 65 205 75 280 3.3 A~B ——+
30~50 15~75 40~110 | 40~80 80~190 50~75 155~260 60~105 | 225~365 | 2.1~4.8
2 5 40 40 80 55 135 60 195 75 270 3.2 A~B +
25~60 20~65 45~120 30~75 75~190 | 35~75 125~255 65~80 | 210~320 | 2.1~4.5
3 7 145 50 195 65 260 70 330 65 395 4.9 B ++
100~160 | 30~90 140~245 | 50~85 195~330 | 45~80 | 245~405 45~90 | 290~480 | 2.8~6.4
65 30 95 30 125 20 145 25 170
4 7 40~95 20~45 60~130 15~45 90~170 10~35 100~205 5~45 120~235 - ¢ e+
5 8 220 65 285 75 360 80 440 85 525 6.6 A ——t
175~260 50~85 235~345 55~100 | 290~445 65~100 | 355~535 70~105 | 425~635 | 4.3~8.9
6 8 145 40 185 55 240 45 285 60 345 4.2 B~C T+
90~210 | 25~65 115~260 | 45~80 175~325 20~90 | 225~415 | 40~95 265~510 | 2.4~6.2
55 310 55 50 415 40 455 5.3
; 0 255 _ 365 B~C +++
190~325 35~95 | 255~365 30~75 | 290~440 | 20~70 | 330~500 | 25~60 360~550 | 3.3~7.4
8 7 105 55 160 75 235 85 320 80 400 5.2 A _
75~130 | 25~70 100~200 60~115 | 160~280 | 65~115 | 255~395 60~90 | 315~485 | 3.3~6.9
9 7 145 55 200 65 265 80 345 80 425 5.4 A _
110~195 35~70 165~250 35~110 | 205~325 65~120 | 285~410 75~95 325~495 | 3.6~7.1

Remarks : The extents of the damage are as follows.

—.-.non-attacked, - ---slightly attacked,

++---moderately attacked,

+++---violently attacked

#8118 SHEXNEWERY
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Table 4. Chemical properties of soil. (On dry basis)
bl 0.2 N HCI soluble
wEES | & B B g fir | B & (cm) Carbon Nitrogen C.N Exchangeable
Type of . Depth from o o ratio Acidity Ca0O MgO P05 K0 pH
Profile No. | "' Horizon | ™§  face % % Y, |me/100g|me /100g| p.p.m. | p.p.m. | (H:0)
H-A 2~5 21.5 1.45 14.7 44 .4 2.51 1.02 209 215 3.70
1 Bp A 6~16 15.6 1.15 13.5 49.2 1.22 0.60 95 142 3.90
B 20~30 8.42 0.60 14.0 35.1 0.36 0.19 14 96 4.25
H-A 1~3 23.3 1.49 15.6 48.3 3.13 1.34 170 207 3.85
2 Bo A 4~10 15.8 0.99 15.9 41.5 1.90 0.67 87 106 3.90
B, 12~22 9.02 0.57 15.8 32.6 0.57 0.26 12 71 4.40
B, 26~36 6.27 0.40 15.6 15.2 0.14 0.08 7 23 4.70
A 3~13 10.1 0.61 16.5 29.6 1.28 0.47 76 155 4.35
3 Bp A-B 16~26 4.71 0.31 15.1 13.4 0.36 0.13 11 103 4.70
B 35~45 3.72 0.21 17.7 6.9 0.11 0.05 8 45 5.00
H-A 3~13 28.0 1.50 18.6 47.6 5.61 1.13 244 164 3.85
4 Pw(h)-m A 20~30 15.0 0.79 18.9 28.2 0.72 0.24 32 86 4.20
B 30~40 5.77 0.30 1.92 21.4 0.23 0.05 11 59 4.55
A 2~12 9.89 0.70 14.1 23.7 5.12 1.25 115 177 3.90
5 Bp A-B 20~30 4.21 0.31 13.5 34.4 0.72 0.17 16 112 4.70
B 33~43 3.16 0.22 14.3 13.6 0.23 0.01 8 75 4.70
A, 3~13 9.98 0.57 17.5 42.5 1.76 0.42 54 173 3.70
6 Pw(i)- A, 20~30 8.07 0.43 18.7 53.6 0.45 0.12 28 130 4.10
I B, 33~38 6.33 0.31 20.4 22.6 0.19 0.02 12 75 4.40
B, 40~50 4.09 0.21 19.4 7.5 0.17 0.01 7 80 4.80
A 2~8 5.62 0.37 15.1 37.4 0.97 0.40 34 110 3.80
7 Ba~Po1nr B, 10~30 4.95 0.34 14.5 23.2 0.48 0.07 6 63 4.40
B. 55~65 2.27 0.16 14.1 5.7 0.12 0.03 4 49 4.70
A, 2~10 15.1 1.06 14.2 22.6 3.16 1.03 82 187 4.30
8 Bo A, 12~22 10.3 0.66 15.6 15.0 1.03 0.26 49 98 4.40
B, 27~35 8.37 0.51 16.4 4.7 0.36 0.02 23 64 4.70
B, 40~50 5.04 0.37 13.6 1.2 0.14 0.06 24 49 4.90
A 3~12 17.4 1.31 13.2 5.7 8.13 4.00 86 283 4.50
9 Bp A, 14~24 12.7 0.85 14.9 8.4 1.65 0.41 48 228 4.90
B 27~37 8.24 0.55 14.9 2.4 0.44 0.03 18 109 4.90

~

(FEAMIER 2 £ ¢) ZWRBHEC LHMIMER 2L«
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DO E L OCLER OB RICH RS &, FEFOWERE HMLFLVERE RLTwi, RLEHET
X, 277V ORRIIRET, EEROBEELRONigd 1,

4-4. BHIVHRORAHE

HiEFR IOHEOHIIOE DHER A .

o

Bt CaO XU MgO 12 N KCl &RV TEE LI,

77y HEOHFRBNL, 8 A THCERENRS ORRAUEARIC DT, PEROLFAI LFIHES
JUEHE EREE) TR L TR L, BFHE H:S0, —HNO;—HCIO, TERKILHE, LEOHE
R TAESRA TR LI

4-5. HBO{LZEER

SRS 4 RCRT LR Th B,

I OB OLEL, BHSBLRBERETIC, FEOSMOBTVWRAEHERN T TR Tk
DT, SROCEZOBERIES, #FYAEIERLTWE L2 L5, CABDRRUTRHE~S X
ST, BHR X > T2 OMENROA D, HEMCEEOERBBICIET 5 ILEMNE TR oO% B
BIJpyamit v 2L, EREEESFROVRWC LRALMRTRERTVS V2 X5,

FHEBER X ORIVEOWMX % Bo BAEz o THEsT 5 L, MiETIEECHNT, 2Bk
HERBOBBBMENKE <, Bt CaO 35 XU° MgO, ARk K0 R8P, pH & -1z
L Lighih, F#hlE P:O; SR BIITEE ORI & Il b istlER R bivisds » .

IRDORL, BMOMENHEOENNECE JTTHE, Tibb, FHECETRILECHR
TAHEEL, BEECETAEEEECHRTAIEI VL, RNV ALOETARERLNTHDZ LR
FThorwx ki, ThLOME, TTEHE AR - AL X - THEEIAT 523, SEOE
EOFRELIHERROBEMETRL T,

FWE T D BB Ca0 5 XU° MgO, TR P.Os 3 XU K:O SFEIXTHE 13 LM%
ALl %, —HMONHEICRE DN H-A BTk, BEfak CaO 3 XU MgO, THRE KO SHEI
ELRREVLIIV-LIRV2S, TR P0s aFBRSRNCHELBCERS L, WTFhdWvblsL
SEWEZRLTWSZ LA EE & i,

b, HEHHCRS L, B HAEBCHh~5E, £V ALOEFLAEHETE, SERE—:L
CERBICHVTHED 1 5 Thir—0DEMME CaO X0 MgO 488 L L bic, W P.O; 258
DELBRHLHICED bz, L Lisdth, THREE KO §FEC OV TRETL b MkOERE Ry
FEUDTzh 2 T2,

20X 5 I HERF OLEROERS OB HROMEL, 2RI H T <Y DRER XUTEEROHEE
B LB ATRL TV 52V 2 X 5. bbb, 7~y ORENRET, KR0S mE~
BOBA, SELBHOBERYE CaO 310 Mg0, THME P.0s SHENS, REOET L%HE
FROBEDHRC L bit>T, THhbDOBRADEERILEGETZRL T, LnLisdtb, 8
BAEFOTHE KO SRR L ORI b ABERERBON oo T DL EERE, EEH
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4-6. SrEOHARK

ZRAERDC BT A FHES LOEHEOHEBIB S RCRT LRI TH S,

#S5k »7evHECHAR

Table 5. Composition of larch needle. (On dry basis)
WiEES| W E B | Carbon | Nitrogen|C-N|Ash | P | K | Ca | Mg | Mn
Sampling ) 9 ratio o, o, ) ) ) 0,
Profile No. position % % % |\ % | % | % | % %
. Shoot 54.5 2.83 19.2 | 3.16 | 0.21 | 0.49 | 0.38 | 0.10 | 0.033
Aged branch 53.5 2.82 18.9 | 3.57 | 0.19 | 0.74 | 0.43 | 0.089| 0.050
2 Shoot 52.8 2.74 19.2 |1 3.05 [ 0.18 | 0.56 | 0.38 | 0.096;0.041
Aged branch 55.6 2.84 19.5 | 3.73 1 0.17 | 0.69 | 0.41 | 0.083|0.057
3 Shoot 53.2 3.00 17.7 | 3.29 | 0.17 | 0.56 | 0.48 | 0.13 | 0.066
Aged branch 55.1 3.15 17.4 | 4.02 | 0.18 | 0.58 | 0.46 | 0.10 | 0.076
4 Shoot 52.3 2.75 19.0 | 3.44 | 0.12 { 0.51 [ 0.38 | 0.13 | 0.077
Aged branch 55.5 3.22 17.2 1 3.74 | 0.13 { 0.52 | 0.44 | 0.098;0.11
5 Shoot 53.3 2.65 20.1 | 2.74 |1 0.20 | 0.55 | 0.34 | 0.13 | 0.032
Aged branch 5.51 3.02 18.2 | 3.43 [ 0.19 | 0.64 | 0.48 | 0.13 | 0.046
6 Shoot 55.5 2.54 21.8|2.88|0.15|0.51 | 0.28|0.12|0.083
Aged branch 54.7 2.91 18.7 1 3.36 | 0.15 | 0.56 | 0.43 | 0.083|0.15
; Shoot 54.8 2.59 21.112.95]0.15| 0.63 | 0.22 | 0.092] 0.058
Aged branch 54.8 2.61 20.9 | 3.53 | 0.16 | 0.68 | 0.45 | 0.099} 0.056
8 Shoot 53.1 2.47 21.5 | 3.00|0.20| 0.67 | 0.32 | 0.089 0.028
Aged branch 55.5 2.99 18.0 | 3.58 | 0.20 | 0.68 | 0.45 | 0.099 0.056
9 Shoot 54.1 2.50 21.612.85|0.20|0.73|0.32| 0.097]0.028
Aged branch 53.2 3.18 16.7 | 4.19 1 0.19 | 0.68 | 0.55 | 0.13 | 0.045

B Ao THBEL SRECER Y ET B &, N, ash, K, Ca, Mn &F&Z, PEOBNE
B &, @RI WTRLEBEDHBAREN -2, C, P, Mz &FEIIH bAHEN Rohisd
272

A CILENE EOSHS 2 R i th Th itk 5 &, HEORMA it ¥F¥D L 5 BENRboh
foo Tiabb, BEBEAMHK (Prof. 1~6) Tif, SHE FHTIX ERIZH~S L, FHETI N, P, Ca,
Mg 8FENSEL, Mn §FENDich - 12ht, K SRR —EDHEMMAR b -, HBETIE,
P, Ca, Mg, Mn BV TRHIBE L AROERNRR =2, K 8FEIME TROG12SL,
¥, N 8B —EOEMERIIgh - 7o, BUEMK (Prof. 8~9) Tk, HE FIZ ERICE~S
&, FRETE K Mg SFENDRL, HEETIE N, Ca, Mg &7, Mo 8FENSS -
7228, ZTOMORPSTIHERR bk - 1=, _

FEBEHX OF CILEME L OGS Tk 5 HBED K, HHED N 8FEXKR { z0otho P,
Ca, Mg, Mo SHEOEIIL, WorCiiAD SHAOWELE—2  CEME—OTRE POs, W
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#apk CaO R LU MgO EFEOME, & IUHHMED BT X 5EEORN 8 XUEKEL, Thic
Ldino THEOREIBILINDS Z L OBEERRL T3 L\ X 599, Prof. 1~2 T,
D Ca0 ¥ X MgO (BT, HEPEICAETS Prof. 2 OFNEDLKRE - 7ent, $tEFD CaO
BIU MgO 8FEMIHEL T35 C 21X, FEthHOBEIZ 0OBEOL I ILFNBEOHEL D
LABRAREVZ LY BRTIDEV L LS,

LIEE O R CILEATE L OMS TI%, 1EFOTRE P.0s FEIIVH U5 LW HESRLRE
hodend, Bk CaO 5 XU° MgO &HE, FIHE KO SFRIAEEROHATRCLS LD
LBLSKREL, ¥, PH d@E, - L3, SHEMHO BELHERLC, Ldok5k, $tEHRO
Mn ZBR BRSBFEIAEEBOTNTHVLY S\, FLIMHELZRI B2 L ORRY
ThotBbhs,

Lo Liehih, fHx OF CILEAE EOFEEE LK GIc 0w TR e gt 3 OFER ST OV T o b3k
DOEAD, EHKIZOWTRAT 5L, FHERS IUEREFOPEFROSNI, RRCIES (24
CEREL) OFHRE PO 8FREDOSVEELMICRBL Thieds, K, Ca, Mg, §HEDO%T, X7
L b L OFHERE K0, Btk Ca0 35 L UF MgO & BD %4 L 138 bin /BB A3 b ighs » 1o

MARDEF DR I—BIC A JCIBEDAWEL 2 RT A, EHFORB ORI L LTI, BEL
TORBEC 3 B R EERT o\ LEEIRIEEREE h w519, SEORFHIFERBRAROEE (F
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Table 6. Nutrient ratios in larch needles.

W EE S ®EHEM

Profile Sampling N/P N/K N/Ca K/P

No. position
1 Shoot 13.5 5.8 7.4 2.3
Aged branch 14.8 3.8 6.6 3.9
2 Shoot 15.2 4.9 7.2 3.1
Aged branch 16.7 4.1 6.9 4.1
3 Shoot 17.6 5.4 6.3 3.3
Aged branch 17.5 5.4 6.8 3.2
d Shoot 22.9 5.4 7.2 4.3
Aged branch 24.8 6.2 7.3 4.0
5 Shoot 13.3 4.8 7.8 2.8
Aged branch 15.9 4.7 6.3 3.4
6 Shoot 16.9 .0 1 3.4
Aged branch 19.4 .2 6.8 3.7
7 Shoot 17.3 4.1 11.8 4.2
Aged branch 16.3 3 5.8 4.3
8 Shoot 12.4 3.7 7.7 3.4
Aged branch 15.2 4.4 6.6 3.4
9 Shoot 12.5 3.4 7.8 3.7
Aged branch 16.7 4.7 5.8 3.6
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Researches on the Needle Cast of Larch.
V. A study on correlations of the needle cast, soil conditions, growth and

composition of needles of young larch forests in Otaki National Forest.

Hiroshi Kawapa

(Résumé)

1. Introduction

6taki National Forest in Nagano Prefecture located in the high mountain area under
cold and humid climatic conditions is famous for the widespread distribution of more than
200-year-old naturally grown Hinoki (Chamaecyparis obtusa) forests. As the growth of the
successive Hinoki seedlings planted in this area was very poor, the plantation of larch
(Larix leptolepis) instead of Hinoki has been annually increased in recent times.

The opinion that larch is suitable for afforestation in cold high mountain areas genera-
lized among the foresters in this country, nevertheless, the adaptabilities of larch to the
site conditions —principally soil conditions— was not well clarified. @ The information of
the National Forest Soil Survey pointed out the widespread distributions of podzolised soils
in this region. Therefore, the author felt unconvinced that the growth of the planted
larches may be poor on account of the inferior soil conditions. Severe outbreaks of the needle
cast disease of larch were often observed in the cold and humid climatic regions. Some
forest pathologists were apprehensive that the larch forests in this region may be attacked
by the needle cast disease violently.

With the object of throwing light on the outbreak of the needle cast disease and growth
of larch in this region in relation to the soil conditions and the nutrient conditions of larch
shown by the foliage analyses, the author arranged to carry out a study.

The unexpected transference of the author from Kiso Subbranch to Kansai Branch in
October, 1961, resulted in the discontinuance of this study. Consequently, he regrets that
the detailed field survey with the soil and foliage analyses was done only on a part of the

pre-arranged districts.

2. An outlook of the surveyed area

A) Climatic conditions.

This region is under cold and humid climatic conditions. Its annual precipitations are
about 3500 mm. Its annual average temperature is below 7¢C.

B) Soils.

The bed rock of this region is quartz porphyry. The northern part of this region is
covered by andesite (volcanic lava erupted from Volc. Ontake). Furthermore, some lava
plateaus originating from the eruptions of the basaltic lava through the crevices of the bed
rock exist in the southern part of this region (see Fig. 2). The differences of the parent
material of the soil affect the distributions of the types of soil. The quartz porphyry districts
over 1300 m height above sea level form the peneplains and their distributions of the type
of soil were as follows: Bp-(moderately moist brown forest soil) or Be-soils (slightly wetted

brown forest soil) distributed on the valley margin or on the lower part of the mountain
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slope. The podzolised soils appear from the middle of the mountain slope to the ridge of
mountain. Factors such as the length of the mountain slope, the inclinations and the
heights above sea level, affect the podzolising processes of the soil. In general, Pw(i)-m
(slightly wet podzolised soil, iron type)~Pw(i)-n soils (wet podzolic soil, iron type) or
Pw(h)-m (slightly wet podzolised soil, humus type)~Pw(h)- 1 soils (wet podzolic soil, humus
type) appear on the middle of mountain slope, and Pw(i)-1~Pw(i)-1 soils (wet podzol,
iron type) on the upper part of mountain slope or the ridge of mountain. The quartz
porphyry districts below 1300 m height above sea level form the long and steep mountain
slopes. In general, Bo or Be soils appear on the valley margin or the lower part of moun-
tain slope, and Bo(d) soil (Bp soil granular or nutty structures in A horizon) on the middle
of mountain slope. Pom~Pp1 soils (dry slightly podzolised soil~dry podzol) appear on the
upper part of mountain slope or the ridge of mountain.

In the andesite and basalt districts, Bp or Bo(d) soils are distributed, and the podzolised
soils do not appear.

C) Larch forests and period of survey.

The larch forests in this region are, for the most part, about 10 years old and down-
wards. The fact that the very young larch forests under 3 years old were somewhat resis-
tant to attack by the needle cast disease was deduced from the information of the preli-
minary survey on the outbreaks of this disease in Shinshu Area by the forest pathologist.
Therefore, they were excluded from the object of this survey. The symptoms of this
disease come to the climax from late August till early September. So, the annual survey
was done in this season, 1959~1961.

3. Summary of field observations on the relations between the extent of damage by
the needle cast disease and the site conditions, especially the topographical and
soil conditions.

The soil conditions, such as the difference in types of soil affect the extent of the
damage of the needle cast disease. In quartz porphyry districts, the extent of the damage
by this disease advanced more violently in the following order as in valley margin and the
lower part of mountain slope (harmless~slightly attacked)—in the middle of mountain slope
(slightly attacked~moderately attacked)—in the upper part of mountain slope and the ridge
of mountain (moderately attacked~violently attacked).

In detail, they were different to some extent even in the same localities of the moun-
tain slope in every district or on every mountain slope in the same district. The relations
among the extent of damage, types of soil and topographies are summarised in the following
table.

Valley margin and Middle of Upper part of
Topography lower part of . mountain slope and
mountain slope mountain slope ridge of mountain
Extent of damage —~+ +~4++ +4+~++4
Pw(m~1
. Pw(i) 1o
Type of soil Bp or Be Pw(h)m~r w(ia~1

Remarks:

Extent of damage. —---harmless, -+---slight, ++---medium, +++---violent
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In andesite and basalt districts the larches were not attacked or attacked very slightly
by this disease. In these districts the types of soil distributed are Bp and Bp(d) soils, and
the podzolised soils do not apppear. So, the relation between the extent of damage and the
types of soil was similar to the one of the quartz porphyry districts.

In quartz porphyry districts the growth of larch decreased in the above-mentioned order
in accordance with the advances of the extent of the damage. But, in andesite and basalt
districts, the growth of the larch was superior in every topography.

t The decreases of the vigour of larches according to the increments of the extent of
damage by this disease were clearly shown in the difference of the shape of their needles.
The needles on the shoots of larches that were not attacked or slightly so by this disease
were long and large, and they reached 3~5cm in length. They were shorter and smaller
by the degree of advance in the extent of damage; nevertheless, they were not attacked by
this disease as stated below (see Chapter 4:D). They reached only 1~2cm in length on
the violently attacked larches. Similar tendencies were observed on the needles of the
aged branches.

Summarising the above-mentioned results of the field observations, the fact that the
advance of the podzolising process of the soil brought the decreases of the growth of larch
and the increments of the extent of damage by this disease were clearly recognized.
Consequently, the author assumed that the fertility of soil and the nutrient condtion of
larch correlated to the growth of larch and the extent of damage caused by this disease.

4. The interrelation among the growth of larch, the extent of damage by needle cast

disease, the soil conditions and the composition of needles.

A) Surveyed forests.

The author examined in detail the extent of damage, the growing processes, the soil
conditions and the composition of needles on the 9 selected forests to confirm the above
mentioned assumption. Their site condition, types of soil and description of profile were
shown in Table 1 and 2.

B) The growing processes and the extent of damage by needle cast disease.

The growing processes of larch and the extent of damage by needle cast disease were
shown in Table 3.

The planted larch seedlings were frequently injured by hares in this area. The fact
that the annual growth of larch increased by degrees on and after reaching several years of
age in comparison with those of the early years after plantation was often observed.
Consequently, it was inexact to express the superiority or inferiority of the growth of larch
10 years old and downwards in relation to their total height. Therefore, the author classified
their growth into 3 grades, such as A, B and C, according to their annual height growth
for the last 4 years in this survey.

The extent of'damage by needle cast disease was classified into the following 4 grades,
such as harmless (—), slight (+), medium (++) and violent (+++) on the field
observations.

Similar results as shown in Chapter 3 were obtained on the interrelations among the
extent of damage by needle cast disease, the parent materials, the topographies, the types
of soil and the growth of larch.

C) The chemical properties of soils.
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The chemical properties of the surveyed forest soils are shown in Table 4.

This area was under the influence of cold and humid climatic conditions and the coni-
ferous forests for a long time. Consequently, the advancement of the eluviation of the
bases and the podzolising process were generally recognized on the soils in this area.
These facts were shown by the lower pH values and the less exchangeable base contents
of the Bp soils on the lower parts of the mountain slopes that were the base accumulating
locations, than on the one of the ordinary same type of soil on the same locations on the
mountain slopes in other areas.

In detail, the differences of the parent material clearly affected the chmical properties
of the soil. In comparison with the Bp soils originated from quartz porphyry and andesite,
the lower pH values, the more exchangeable acidities, the less exch. CaO and MgO con-
tents, less available (0.2 N HCI soluble) P;Os contents of the mineral horizons of the former
than the one of the latter were clearly recognized. However, there were no clear differences
between them on the available (0.2 N HCI soluble) K:0 contents. These facts suggested
the more slow proceedings of the podzolising process in the soils originated from andesite
than the one from quartz porphyry.

" In every profile, the exch. CaO and MgO, available P:O; and K:O contents decreased
sharply in the lower horizons by degrees.

The exch. CaO and MgO, and available P;O; contents of the podzolised soils were

remarkably less than those of the Bp soils. But there were no certain differences of the
available K:O contents between both soils.

These differences of the soil chemical properties correlated clearly to the growth and
the extent of damage by the needle cast disease of larch. The larches grew excellently and
they were not or very slightly attacked by this disease in the forests that were rich in
exch., CaO and MgO and available P;O; of the soil. But their growth decreased and the
extent of damage advanced by degrees according to the decreases of these components.
However, it is difficult to find a clear correlation among the available K;O contents of the
soil, the growth and the extent of damage. These results were similar to the one that
the author obtained on the correlation between the growth of the aged larch forests and
the chemical properties of the soil (9).

D) The composition of needles.

The composition of the needles of shoots and aged branches of the surveyed forests
were shown in Table 5.

These samples were collected in the late August. They were picked off from the shoots
and aged branches, separately.

Comparing the composition of the needles of shoots and aged branches on the same
forest, the increments of the N, ash, K, Ca and Mn contents of the latter in comparison
with the former were generally observed. But there were no clear differences between them
on the C, P and Mg contents.

From the topographical point of view, the following facts were observed in comparison
with the composition of the needles of the forests located on the lower and upper parts of
the same mountain slope.

In quartz porphyry districts (Prof.1~6), the increments of the P, Ca and Mg contents
and the decrease of the Mn content in the former compared with the latter were clearly
observed on the shoots and aged branches, separately. The N content was more abundant
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in the former than in the latter on the shoots, but its differences between both topographies
showed no certain tendencies on the aged branches. The K content of the former was
more abundant than the one of the latter on the aged branches; however, no certain
tendency was observed on its differences between both topographies on the shoots.

In andesite district (Prof. 8~9), the decrease of the K and Mg contents of the shoots
and the decrease of the N, Ca and Mg contents and the increment of Mn content of the
aged branches of the former in comparison with the latter were observed. But, there were
no clear differences in the contents of other components between the shoots and the aged
branches of both topographies, separately,

The foregoing differences of the P, Ca and Mg contents of the needles on the shoots
and the aged branches, separately, between the forests located on the upper and lower
parts of the mountain slope in quartz porphyry districts correlated clearly with the exch.
Ca0 and MgO and the available P;Os contents of the soil, especially with the one of the
surface horizons. Moreover, the differences of the Ca and Mg contents in the needles were
accelerated by the eluviation of bases from the upper part of the mountain slope and the
illuviation of them to the lower part of the mountain slope by the effect of the topographical
factors. The more advanced acidities of the soil in the former than in the latter would
bring the increment of the mobility of Mn. The above-mentioned difference of the Mn
content of the needles would be affected by this effect.

The more abundant Ca and Mg contents in the needles of Prof. 1 (lower part of the
mountain slope) than in the one of Prof. 2 (middle of the mountain slope) despite the
somewhat more abundant exch. CaO and MgO contents of the soil in the latter than in
the former suggested that the effect of the movement of the bases along the mountain

slope by the topographical factors were more effective than the slight differences of the soil
chemical properties on the compositions of the needles.

In andesite district, the exch. CaO and MgO and available K:O contents of Prof.
9 (upper part of the mountain slope) were remarkably more abundant than in Prof. 8
(middle of the mountain slope). The pH values of the soil were higher in the former than
in the latter. But they were similar in available P;0; contents of the soil. The fact that
the mineral contents of the needles except Mn of the former were nearly equivalent to or
more rich than the contents of the latter would be brought by the canceling of the effect of
the topographical factor with the effect of the differences of these chemical properties of the
soil.

Summarising the compositions of the needles of all forests surveyed, the P contents of
the needles correlated clearly to the available P;O; contents of the soils. However, it was
difficult to find definite correlations among the K, Ca and Mg contents of the needles, the
exch. CaO and MgO and available K:O contents and the topographical effects.

The optimum sampling period for foliage analysis would be just before the defoliation
or sometime after the growing season (11, 12). However, in this survey, the author was
obliged to collect the needles in the late August because of the defoliation of the damaged
needles on the aged branches by this disease in late August to early September. The
mineral contents of the foliage of trees vary remarkably in every month during the growing
season. The fact that these changes of the larch needles were not always similar would
be suggested by the results of another author (13).

The fact that there was no clear correlation on the contents in this survey between
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the needles and the soils except P in all forests, and whether this is dependent on the
influence of the sampling period or other factors has been left for future study.

Summarising the interrelations among the compositions of needles, the growth of larch
and the extent of the damage by this disease on all forests surveyed, the following facts
were clearly observed. The P contents of the needles on the shoots and the aged branches
clearly decreased by degrees according to the decrease of the growth and the increment
of the extent of the damage. But the N, K, Caand Mg contents of the needles on them
do not correlate to the growth of larch and the extent of the damage.

In this area, the growth of shoots of larch generally began to grow, after the period
the ascospores of this pathogen that produced on the over-wintered leaf litters of the
larch forests germinated and spread out into the atmosphere (from early May to the middle
of July). Consequently, the needles of larch on the aged branches were attacked by this
disease, but those on the shoots were not.

In detail, comparing the composition of the needles on aged branches mutually, there
was no clear correlation between the extent of the damage and differences of the composi-
tions except P. Furthermore, the difference of the composition of needles between the
shoots and the aged branches of the larches that were not or sligtly attacked by this
disease was nothing unusual in comparison with the moderately or violently attacked larches.
Consequently, these facts would support the following opinion that no remarkable changes
of the composition of needles would be brought by the infection of this disease.

The fact that the available P levels ofhe tsoil related to the P contents of the foliage
was confirmed by the author (9, 10) and others. Therefore, the low P contents of the
needles of the larches that were violently attacked by needle cast disease would correlate
to the low available P level of the soil, but not to the pathological effects by the infection
of this disease.

Summarising the above-mentioned results, the following opinion was obtained. The
contents of the available P;O; in the soil affect the growth and the nutrient conditions of
the larches. As shown by the P content of the needles, the deficiency of the P supply to
the larches causes the decrease of their growth and vigour. The deterioration of the vigour
of larch induces the lowering of the resisting power to this disease.

E) The nutrient ratios of the needles.

The ratios, N/P, N/K, K/P and N/Ca of the needles were shown in Table 6.

Among these relations, only the ratios of N/P of the needles of shoots and aged branches
correlated to the growth and the extent of damage. They decreased in the needles of shoots
compared with those in the aged branches of the same forest. Furthermore, they decrea-
sed more in the lower part of the mountain slope than in the upper part of the same moun-
tain slope. Summarising the results of all the surveyed forests, the fact that N/P decreased
by degrees according to the decrease of the extent of damage was generally observed with

the exception of a few on the needles of the aged branches.

The increment of the N/P suggests the excess of the N supply or the deficiency of the
P supply from the soil to the forest stands. On these forests surveyed, it is reasonable to
presume a deficiency of P supply. This would confirm the above-mentioned opinion that
the levels of the available P supply of the soil correlate to the growth and the extent of
damage by the needle cast disease.
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53D Thb, AFBTE N THRBHERRB TR IEHR T REER L 2 7083, HRtiEiesET B TRk
BHRTEOREENL DR ETILRSRENELRETHTHS ). AECKVL TS T L IRKINEREE
HITBLOTRLL, HBDDITOCTUI FREFHPERBRECL EE - TWBI LEHbM DK
ZrbbhTh,

BEINLORRD S5 B, KEHERRBRCETIHERO—TL T TITREL .

RROEFCHIch, RBPpmoRtr 2T, REENRENHERELLOCEERE, WRRTH
His JCLRABHREERRN 18 2 2R EBBREHVEREA S L OCICRROETCRAN G 1%
5z b RAASREIREITCE BT 5, I-EREROMHEMRFCEL TIREL ekl
WItHERRSRERHEREABLICR L TR HBL R T 2,

1. Xk # %R B

1.1 REAE
1.1.1 #REBEROER
1960 49 A 5 AIUERERNEMO» 7 <> 1 ERFHKC, a) 3ERK, b) EFRK, c) &

) HERERLIRIEHRHE - 2L (2) Q) LERERLEESHLEICHRRE (O REDEFRENR
WRER - REHE 6) ABRIIAE - B¥EtL (6) FILZBUHSTBSBEHHKRES RS
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F1E »I7~<v 1—1 HEERERKsT (g/m?)
Table 1. Design of top-dressing for larch seedlings (1—1) at nursery.

M B KX  Treatments N P05 K0 QaO MgO
+ g | e | | - | -
b ﬂfNﬁ # X _ 8 8 _ _
c ;iiﬁpv v BKX 6 _ 8 — —
d i_IQKfJ ) K 6 8 _ _ _
cEREms | o | e | - | e |

5% Note: L3k Fertilizers used
N: %iEE7 v €, Ammonium sulphate
P: @y vEAK, Calcium superphosphate
K: gif» Y, Potassium sulphate
Ca: HAIK, Calcium hydroxide
Mg: #ifigi% 4, Magnesium sulphate

Fo2k H5~v 1—1—1 HoMERE (g/m?)
Table 2. Fertilization to larch seedlings (1—1—1) at nursery.

M B K Treatments N P:0s K0 CaO MgO
2 IBH 3 BRK 8 12 8 — —
b KK - 12 6 _ -
c #EPU vEBRKE 8 _ 8 — —
d ;ﬂlfoJ VK 8 12 — — —
e fo'&?'é;‘?ﬁdﬂgﬁ” VI 8 12 — 16 8

EZ: ERoBEIFE1RCAL
Note: Fertilizers used are the same as in Table 1.
VYBK, d) & VK, e) AR - HELWAESVRKOSRERTTC, FlRCRT L S IGEEAEY
filgoteo B 1961 £5 8 13 H, ZhbOEARLHERRBFIBUHSBHEMKREL L, 20
FARICH LT HHIE & AROBIEMEE T\, REFEORRIEAROFRIC D LI, 2 FEHDER
FETRFE 2RO LRV TH D, UED LS KEMCTH\T, 24M, Bio HRMEC X ERELED
Biesn7=vH 1—1—1 #FKL, 1962 £ e HERRBRBREW O 7 AZN TRIHERCE
Uik, RFREROATEERRCEL:,
1.1.2 KB
5810 BXY LL1 EEWTONRE 5 BEOMERLELTL - tEACSE, ThENEMCRI}T
5 LIERBROME, Tishb, A: SEREEKX (NPK), B: ZHEXRBRK (—N), C: ) vEBREBRK
(=P), D: HIRKRK (_K)’, B E: BREOFK - EHLMAS Y REBE (—K+Ca-Mg) D54
R AR CABHE R R T75 - hoo AERROBRIIE 3 JICRT L 56D ThB, FLERTbY, BH
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F3x RBRETR LUHEREERK

Table 3. Design of water culture test.

m B X Treatments
FEREE | EXE | SEEE A B C D E
Conc. |, ARKEL A
Salts used | Elements | i ope [EESRKIERRBREKIMRIRK # U RERIE| 5 ) KR
(NPK) | (=N) | (=P) | (=K) | (=K
mg/l g/l +Ca-Mg)*
NH,NO; N: 40 0.1143 O O O (@)
NaH,PO, P:Os: 25| 0.0422 O O
KH,PO, l;f?d; 2| 0.0479 0O o
K:0: 30| 0.0475 @)
KCl KO: 13| 0.0209 O 0
MgO: 40 0.2439 O
MgSO, MgO: 10| 0.0615 o) o O O
Ca0: 40 0.1047 O
CaCl, CaO: 20| 0.0524 o) O O O
FeCgH;O0, FeyOs: 2 0.0378 @) O O O O

* —K with excess Ca-Mg

DFERK, ELv5Llcn ) RBEEKZR IR, ELOAFHCET2ERCE VT, AKEIUEL
LAY EOMIITHD & 5 ENERAARDLNAO0T, BK - HLomAC LY D KOs ) REBEX X
DEHVRZOBEZ I VHEBIERBILBTEDLEZ D THS,

1.1.3 KTk

ATV ARL, K WAF—e—HEFOXRy b, FXy MLXH TV EIKTOREL
M JORIR 1A WRLABEHET T 22 TEE LI

BRI, By MNCEEH, 1962 £48 10 AX Y 58 10 A FTHMKTKRBEL I, RiEE 3R
R L7 KBHRIC & 0 JRBHE R 2 BHA L 7 KB O RIGIE pH 5.5 WCIREEL, £OEFILE 2 HfT/RL
MnCl: DHRIIREBIC LAy MT 1mg/l DEITEHRML I, '

KBHEREATIR - e/ 7 AR, BEHRELHL, ERERER 30°C2I Xign X AL, ¥k
PV CBEERENBVOT, FIRCRLALS T TRA7 45— 4G ZRAVESE
Bcxy, 18 2MH, <L 1IRBHTHEKBRPCERET LV, BCBERL2ER LA, ZOKEHIIA
17 ATITBY) - 1

L1.4 SFEEOE®EE ,

FREOEERCIY, MEOBMEELAY, ELCHERINATER»OBRKHT 5 TEIRTICX
VBRI » T, BIRERL 1961 4F 11 AMERBRBIUESBICEVTHRL, Thy 1962 F£2 5
O ERGH 7 AN OLE LCHAREL, #R Y 7~ v HE LA UAREET CTFRIET2RA SRR
BORE L ORBEUEDORREIIL oo, BER: L TCORBFREEIF IRCRT IO, KALy b
DED LTI E DD, OIS A 8 ATHBH, BRYPOHELHIT 57, #EFEL58 25 A
FIXU6A5AREHRL, 677 AREEELRY RV, = O, #REOFREFELLS Y ) ¥
— €5 FVEMHATA V75 A LCRERERTAHBRLC, BFOBRERELHER L, KSHEADEE
RAIE LT 30°C 2B /nv X S BEREC X A L0, BEMHFR, BFECL i BEET
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AN B1HBErRIE Ui, ¥/ i
RIBDI=D, fEH/EERES LOEECKEESBL,
L HRENLBITHIKE T » 1

ERPHFR D7 5 AZHNDORER LOBENE
BRI X v BRFESL, ToRBRIIE 2R
CRTERDTHD,

1.1.5 BREOHE
BREOFEIL 8 A 8 HITfTiRyy, Bk 5
FHEDTYR & EDOFE L £B e L b7
HERTLEEC L O BB LI, Tihbb, &8
DI VT BIRBEDTERRTLC X H 0~10 DM
DI bunThrtbsi, EECETLE0ER
EBROFEE D - TEOEGBOBRE L L, &
heERXTRTiEbIE,

D: fAtkoRRE, N: EKOREHR,
I: =" DRBFRIER

Lich, BEDOELHIT, BIBEELTHBED
BREESBbLTI0K, REOLBRL T
VBRI LTI 0, LA ELTETHI i
L REER TR L T\ RIS LTk 10, Thb
1M APHERERS LOREEOATEEE  Offichs b OBECELT 1~9 053
Fig. 1. The Apparatus for the water culture WFR R FNERE L T, & OBE, ERELL

of larch seedling and the method of artifi-

cial inoculation with the causal fungus. BIRE L E Bbh 33T, EECRPEONR
A: BIEEDRKIE, Diseased leaves fallen in L bk oD TH BN, B ORTRE EF
g whuid mEp AL

C: #5A740%— (4G), Glass filter (4G) 1.1.6 koo HE

KEHA T B DI AUBROEAL D, &, EOSFRMYIERL, N, P, K HIU7ra—n -
vy (1:3) #We R SHER L. RBOFRC SR » TUX, FIREO ¥ ALEOERNLE
233 B, FAlE UTURERZHERL TWisWHi (RED BI0CThIEET 2 ECR -7, N ©
PHNIBED Yy — A=A XD, ¥l P,K ROWTREBRKLELERBHICOWT, P iie) 75
YEEC I AREEREZTIRV, K IXREKEHEHERAL, Ca ks v— MEERC IV ThThes
FrRDIZ,

1.2 EBRERGIUER

1.2.1 HARDOEBHERE

ERUMPIC 3T 2 RBEAHFCRE S JOBEOHE OB, BEEORBEUSL bDOTHS,
ZOMBFEON 7 AENORES LORE (F2RER) 2RELTABL, BHORKTLBRNTER
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IFE 7= HA PR oA
Inoculation Observation N
May 8 June 7 July le Aug.8
©
3 301 PN /\\ N\
st i RN /[ . LT Y
g V\. !-\ ‘/.\./-\./ \ o F \ . /.\. .,"\.'/ \.“\ ;_/"
2 W - AN T
g \ - \
)
l_._
LIl AV e ing IR -
S SR IR /00 WY W/ /e A
£ I / ‘ l . M /
1—2 70, \.‘. \/ o s, \'\"'Ikm \/\ I \’N\‘/ \- / i
® U : i R W A e Mean
2 5 v :

B H . ’ i .
@ \ Y /\ ) / R Min
30 «* - \./ n/ .‘.‘-, \.'\./ ’

HMay June. July Aug.
BN #7AZBNCBITIRER IVEE
Fig. 2. Temperature and relative humidity in the green house.
24 "-‘ ,'"
noo
B A ZEGEE
i . P in the green
B (‘;‘) i W4 :/\(.' house
Fa :E -4 I \'-;: “,.‘_.‘ . !‘, :: ______
6 H E
out of doors
v 15 N S FE—
"10-}' -—Ju\e___..
#3X 85% LEDBEZRREFL Ak
Fig. 3. Times kept more than 85% relative humidity in every day.

12 28°C BT 2tel LikTeh o To, BECOWTIE, RYCHECREBORERELOTEETHE L
EZxbhADT, HEBNERELZEEL TS LEIMTRT LOCind, ik, BRBAGOHEC X
LERBEREE S =, AULBHCKT3BAOBRAKEL b bbERL, RIZRT L5, 1 AD
5% 85% LI EDBEWESIBES 12 R ERFINI-O, BRIBEHK 21 BF 17 Bb-7, 3BT
SBRC KT 5 BRI RBAE OE R L TBMC KT 28RIEL L b 3EANRERTH 30T, 8
RIRWHRIC R 2 EROBES L ERAMICHS X5 BIFcRETRIh O L FHIH B, L
tﬁof,%@uébbfépﬁﬁﬁﬁTﬁﬁmbMt%@kvi%ﬁ&b50
BRETEEEO 1A OBRIIMAET, 7H 16 RCRITE 2RMEREL, TA 25 BRI A
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FAR BRE O L &

Table 4. Comparison of the susceptibility of the larch seedlings
cultured with various solutions.

n B K B & B  Susceptibility
Treatments 1 2 3 4 5 =t Sum ﬁeaf
A NPK 3.93 1.00 0.68 | 1.17 2.43 9.21 1.84
B —N 3.08 3.40 4,13 4.54 1.00 16.15 3.23
cC —P 5.14 .| 6.72 2.00 2.38 228 18.54 3.70
D —K 3.44 2.20 2.44 2.65 3.36 14.09 | 2.82
E —K+(Ca-Mg)| 5.89 3.05 5.29 3.88 7.42 25.53 5.11
— — R — 8.35 3.34
st o B Statistical analysis of the resiults.
sv | s df | M:s | F Us | ud'| .+—Ud Z—&>t-Ud -
S 28.8990 | 4 | 7.2248| 3.170% 0.675 | 0.95¢ | 129(0.01)-Ud | E—A =3.27%%
Se | 45.5764| 20 |2.2789 =2.715 - | gE—Dp=220%
S 74.4754 ti_ogoég?)-Ud o

EIBRIREY 2T L L b, MERMCL—RLTHEY 5 5 abat g & UKk, £ T EHL 8
bhiz 8 A 8 HEFRORELZRAEL, TORBRIFLIRCTTLED TS, ThL X2 LBRTIAK
(NPK) 5\ Th» L HBEMHMT (KK 1 B), D X (—K), B K (=N), C X (—P) DIRTHML,
E K (—K+Ca-Mg) KB\ Th o2 bWLrok (KK 1 C, D)o & ORRIC R L THEHAHICHRE
iz, SEOSFETE-Tcez b%ﬂEIZFaﬁlv: 5% KETHEBEVLHRINCOT, ZOQEIHDL
PREROBHRECHEL T2 DL HITES, b, FABERMOPHBEORED 2Tk
%, ER (—K+Ca-Mg) & AKX (NPK) L Oz 1% X%¥T, E K& D K (—K) & O 5% KX
ETHEENBDO DI, Lidt-T, 3ERBLBARKICRL, K 2RKRT 5 LB bh BRI M
THLVTIVTHAS S, ALY ) RROMETH-Th, BidDPL5C K & Ca XU Mg &
DORCIFLCEHEARRD OB DTY, E KOHH D KXhd KRBROBENLKELS, Lok
BHIT, BREDREIBEbhibDLELbND,

FERWOAEL, BRRIL FRARLEFETERL, - OBRIFEORBIBROTh L i3E
EAMBRICSD, E XK (—K+Ca-Mg) d - L bBL<L, A K (NPK) Kb - L ddisdok, L
ML, BEENSIFLL AEAFOBE, AEELROICELRD -7

1.2.2 BHROBHSRZER LU EEIRE

58 10 BEEEBMALR, A K (NPK) TRIERCEBL, BIXRROLIFEXEL, $ELHO
BRI L ARELEF L, B R (NRKR) X7 B LX) HEXDLT RN LERRYHOHREI
Blbli, ¥ E K (—K+Ca-Mg) TII$tECRROEEL2ET 5008 EIhis,

TTRFEDOET Lz 8 A TAIC KV TL, A K (NPK) CRIERAAESBH bR DKL, BK
(—N) IHELBCERERE, FREOERRZEREZEL, C K (—P) TXEMEELhD X5kt
AR MBRIITD DIIRh » o, SHESSRMEERE LD ) VEBRZOWHEREZEL . D K
BIVCE K (—K+Ca-Mg) TiZ, THEHOPERECHIT THEDRRMCEBRED 7 v v AREL
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H5&E. K#dhicr 5~y ERDETRE (52 FOFE)

Table 5. Growth of larch seedlings cultured in various solutions.

IKEBALART(Apr.10. °62) K B ¥ T 4 (Sept. 17.°62)
n B R At beginning of culture ' After culture v
#H R ' Box &
- Treatments Length of Féeg v% Length of F%e s% v% (RHEE0 Basal diam.
seedling T * seedling T ° (Index) of stem
: cm g cm g cm
i§ %Nﬁgf‘ O 143 116 |- 446 100 1.7
% 5_% S 65 87 75 232 52 1.4
% v ZP@ B 78 105 108 296 66 1.5
®» 2K 73 110 98 327 73 1.4
AKX - EHLmA
&H )X 73 107 93 294 66 1.5
E —K+(Ca-Mg)

B6ER H»I~VEAOESEER
Table 6. Nitrogen, phosphorus and potassium contents of larch seedlings
cultured in various solutions.

| IAlcohol-Benzol
N PO, K0 Ca0 Ej)mt l:ﬂt b
2Us 2 al xtracts by
Lo 2 K , . . _ |0 | P alcohol-
Treatments % % % % Benzol |
%
L T|L T|L T, |L T ’ L L T
00 A NPK X 2.03 0.60 | 0.44 0.21 | 0.45 0.16 | 0.80 0.81 16.8 11.7
Figl s v 2.09 0.49 |0.40 0.24 [0.38 0.10 | 0.75 0.77 16.2 9.5
g
Bﬁ'@% C —P K 2.07 0.66 | 0.45 0.19 | 0.35 0.14 0.73‘ 0.65 21.2 9.1
%’ous D —K K 1.88 0.63 | 0.40 0.18 | 0.38 0.11 | 0.77 0.88 20.0 7.2
b E —K
< +(Ca-Mg)X 1.95 0.64 | 0.45 0.18 | 0.49 0.09 | 0.85 0.68 21.7 7.8
© A NPK [X 2.02 0.90]|0.83 0.22|0.61 0.45]0.54 0.34 3.31 13.5 7.3
%(1__ § B —N X 1.27 0.5410.28 0.21 | 0.32 0.42|0.82 0.39 3.97 14.5 10.3
2 8 C =P K 2.18 0.720.18 0.15]0.30 0.34 |0.35 0.54 7.26 14.8 10.0
& B/D-K K |1.79 06802 0.64|0.27 0.17]0.77 0.55| 6.63| 14.8 10.5
S E —K .
< +(Ca-Mg)X 2.25 0.70)1.02 0.31 |0.20 0.17 | 0.70 0.52 11.25 18.2 13.1
L: needles, T: twigs.

MO K REERTD B (KEE 1 D),
9A 17 BERELPIELCHACST 2HROEFTREBORAEZERIBSRCRTIEITHS,
1.2.3 EAREORSER o .
BARCHL QBRI L CHIOBELH b L T A0 EL R EAD B b, HRAEOSHEE
Hll, TORKERIL, F6RTTT LRI ThS, Tiebhb, N, P, K O&8FRIL, HHLITEDOL
ThOBAHCE TS A X (NPK) EEBUhE, ¥4 N 8531 N XRo B K, [P 453
X P RROCKID » & dfEL, F-KAHERIER (—K+Ca-Mg) 2% » & bELEHDbR T 50
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LEDX5@ N, P, K OSHRIIZFLEBCIE ULER2RL TV 50T, EHCRT 3R b o
ABERDUBOMENTACEbIhI b DEEZ bRB, Ll T bOEAR, FfioRREN
CIBELIDDTHDLRBRDHZLNTES,

XBiz N & K O, $isbb NKO OEXHELTAHBLHE6RICTT LEY, A K (NPK) ©
3.31 WAL T, CK (—P) ik 7.26, D K (—K) iX 6.63, E K (—K+Ca-Mg) i¥ 11.25 +ZL
SKREWERRL T B, —fRIC N/K:O DfEAIKEZ 212 K OHGRCH LT N OBERINORE
Ch D, EHERNOBTECHEELAREROSHENMML T?, FODEYEITESIT/RBIDOL
E2bRTWAY, KAERCKVTH A ROBLERCHLT, CK, DX, E KD NKO D
BELSKREL, LIk TREZELHTHERL K- b0 ELDNS.

Ffo, ThAa— o XV YV AHBEYDOEFERIILI E K (—K+Ca: Mg) B ThH - DB\

ZALDOSHETVTh BRECETELDOTEHE0 b, RBOERICHI: » TIEBIFREL 5 ¥
WX DL DOEELYH - o2, bAREIBRCE b7 EENPELETI OV D EEL DR
3. Linl, SEFMCRIUET OSHTHETS bICABC L BB ESHbbL TV B LD L BRLTIWLT
b55,

UEDHEREBRAT S L, FROFHEE L TRBRFHVBEEFL T B0 EEL DD, AERITE
Tiz, N, P, K OLWTFHhOERERVCCHBREEH T 5 LW DdONA, Fh, ZOERCETS
Bo, KREDEBEDS - L3FEL1-% E ROAK - FLA» ) RRKICE W TRRERS -2
B, A IRZOFBOKRECZ LIBHHNB, D K (—K) &5 L0d Coy vEBERERE (
—P) KW BHPBREDE D » EEHLLLTh, BTFLIRRORETITIER 3 ERDO 5B, Kat
3o rdRKECHEETELIVWLYTINAEWTSES S, TDZ LIXH T~ yh) VEERZCSHICHED 2
He Y vBRZOEE L EREVIDEEL NI IS BRTH 8 TE5, (HEHAEE # KBS
- BREREA - EWEA, RER BHE= - BEFD)

2. HROERHNNT VY EOBABSS L VUFERRE
(T L(EFTE EMIEERAR

2.1 FAnE
1 DKBHC X BEBREFTL T, HIEOHE N FEERORECHENLDME 5 0%, HERBRIZLY
BE LTz, & ORBREED T EOE L HIE 1 OKSHER L UEFMRET, TrikShe L 5 Bk £HT
T5<, BEOHEL A EHRRIC & 2 S0 BB 150 Th 5.

2.2 REBRHE

2.2.1 EREFOETS LOERMBOEK

ERBHT L LT, EROBMCH S & 5 IS ERREOME B 2 RS Es S B, ITRREE
NBTREEH, HERRB LB BOMNICED 7 < ¥ DRI D O EVEERCH D
5> TWBDT, HELRLYHIT 5 DRENCEHERBL TR LTl

1960 49 A 5 H, BEEOKEEARIES)IMHBEMO» 7 ~ v | EREEKC, a) B 3 BXif
EX, b) EMIER, c) %) VEK, d) Er VK, e) AK - ELmAE» ) KD 5 KEBFCHiB
DE1E (0 96) CRT L 5 IEEELELFE, chbOMAY 1961 FRELMOERIC AL 1,
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HBTR W ER (gmd»
Table 7. Design of the fertilization trial for larch seedlings (1—1).

R B K
Treatments N P:0s K.0 CaO MgO
a SEZRMARKX . B
N P K 8 12 8
b & E XK — 12 8 — -
—N
c Y vBRK 8 o 8 . _
—P
d ®_ 2 VK 8 12 — — —
e  AK-ELMAEHVEKE .
—K+(Ca-Mg) 8 12 16 8

£ HEIE L 7-AERHIEE 1 Rz U,

Note: Fertilizers used are same as in Table 1.

2.2.2 REB®

RRFEHIE TRCRT L5, ERMREERT 55 & AROMIELAEC X 2 RBRE 4R Tz, =D
5 BK, C K, D RiZZnThER, VVE, 5 ORTLVLRENEERORECRITTHE
BEETHLDCRICR THD, E KThbbAK - HLmAEs v Kiik (o 97828 0X5c
AR, EHLeH ) OREHFERAEZFALT, » Y ORZEXERENC - 2 ) BEFCEZ S 5BRTRT -
PDThHBD, ZDENIHEBOFHRT, A ROEFRIERBEAX S I F KOERIEX 23R},

2.2.3 BRo#fEDH CGEETE)

REAIT 1961, ’62, '63 £ 3 EMNITIors b MERINZITIS » 7o, T7edbob, 1961 EEOERIT 2.1.1 T
DRIX 351, bbb T 1960 FORKICEREER E FRICHELELHEL /-8B AR% 1961 45 FICHTR D
Htic k- TREINARRIEMEC, 4x4=16m® bich TX7=49 KHTHHEL, 6 A5, FXOM
RECHEEOBRELEI 1~2cm TWEREKE, RREELZEEL, AFEIACHELL. B 37
FEEORBIL 1961 FEOFHEERC X £OlE, BLERCRICEVEARER I LICEY, <
NEREE L RKOK T, MUKEIC 4X4=16m® Hich 6X6=36 Kb TEHEL, FFEERK 6 A
CRFREYERL, MEIACHELL, RABIZL T 1962 FEDOERIT 1961 £EORBREAL IERE
LRABRC U TERY, AROKET 2x2=4m® bich 4X4=16 Kb THEL THilk- 1.

BRROREC Y » T, BERERECKVCTHVREERTERC L » TEEDLEKCH -
TRFRIERE AR, BEROFRSHREE S - TRREE L, Tihbb, B2:0, #E:1, 8F:2 X
UEE:3 LW I3EREBAT s RS 2 .

2.2.4 HAREDOHHT

BEHRO—WCOWTN, P, K OEFETR, SHIELEOHREYF = v 7 Lic, EFFOFH
B 1OBRLAKTSH S,

2.3 HEBREREOVICER

2.3.1 EEARBMB L L TOBARDEEFRE

1961, ’62, 63 EEDOKEEL b H T~V HL SRIELEICEE (5 8) whKELL, #F (YA
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Table 8. Growth of the larch seedling with different fertilization treatment—I.
. W R B o & &4 GhEE
A B X Try s
T-reatments Block Height of seedling |Basal diam. of stem Fresh wt.
om E:ﬁdei%) mm Eﬁde%) g E:Ede%)
: 1 94.8 15.2 233
A BBIERK 2 68.7 13.8 169
NPK 3 84.4 15.5 260
¥ 5| e2e (100) | 14.8 (o0) | 220 (100
1 72.7 11.7 180
B £ 2 X K 2 57.4 11.5 110
—N 3 59.7 13.6 214
E an | 12.8 ©3) | 168 6)
1 78.5 13.6 186
C #y) vEBK 2 81.4 14.4 193
—-P 3 74.6 13.3 154
¥ o\ o (95) | 13.8 (93) | 178 C))
mean
1 | 8l.1 14.3 196
D & » V) K 2 67.7 12.2 219
—K 3 77.7 14.1 234
¥ | s (91) | 13.5 (oD 216 (98)
mean
1 60.6 10.6 140
E AK-ELinAgED 2 73.2 13.3 139
] K (CarM 3 | 61.6 11.9 116
FCaMe) | ¥ B g5 @9 | 1.9 (80) | 132 (60)
1 62.7 12.4 108
"F & B B K 2 65.1 13.1 223
Control 3 65.9 13.7 178
T | a6 (78) | 13.1 (89) | 169.7 7

FOEBREYAELERY L D558, 9, 10 ZKIUREK 2, A~D DB ThHb,

BRI\ - T, H T <Y OHAITHEIDLE OHELY RRBIAE 1 £,

2% H, 3FEHLERET IR

WLV KREL T BT TH D, FoT24H, SEBRHIS 1962, 1963 FEEDETHEREE
(B89, 10 R) Lo TaBE, REDETY L » L AEENCRELLTVW AHADEGKEROHEIZOX

DIEFICKE H - T

NPK K > ~KK > —PK > —K+(Ca-Mg) K > Control K > —N X
Z DIEFL KUK EEC B\ T3 BRBB L TR » LB SCEBCA LN B ERT, HBAEO ORI
I<bbbhidDlELDBR, LdoT, ThALERREDH 7 <Y REABRROZENTHLBHEL
IR T DR L OBIRE LB O BUAMB L B L5 CBERT A L TELE D & LAT

¥FBTHAH,
2.3.2 ZEHFTIZOWT



B 7=V EFRCETHREARE (» 7 = Y FERFEID —105—

HE9E »7=rvoLFRE—I (1962 F)
. Table 9. Growth of the larch seedling with different fertilization treatment-II.

B R : BT & 24 EE
#A 24 X Ty
Treatments Block Height of seedling |Basal diam. of stem Fresh wt.
cm Eﬁae%) mm g?lde%) g Eﬁdeg)
1 116 16.5 407
A BHIEHRK 2 123 18.4 522
NPK 3 146 21.2 572
¥ s (100) | 18.7 (100) | 505 (100)
1 114 17.4 446
B & & X K 2 75 14.7 242
—N 3 95 18.3 328
¥I| e z4) | 16.8 (00) | 339 (67
1 118 16.8 527
C #yy vB X 2 105 16.9 439
—P 3 94 18.4 320
¥ B 0 80) | 17.4 (93) | 434 (86)
mean
1 141 19.6 561
D & » ) K 2 126 19.1 441
—K 3 128 19.4 437
¥I| = (103) | 19.4 (109) | 482 (95)
1 116 17.8 406
E ABK-&HLmA%E» 2 108 17.9 427
VK c 3 86 16.2 286
K+(Ca-Mg) ﬁea’f 103 (80) | 17.3 (93) 378 75)
94 16.8 360
F & E B K 2 106 17.5 402
Control 3 102 17.2 368
¥ o @9 | 17.2 (2 | o 75)

RREBRL T b3 FEHRC S BMF 38 FEOKE (97 20 B) KEARBREKDO» 7 < Y Hhikost
BEZoWT, BR, VVE, ) OSWENL-ERIE 11 ROLB) THD, EFHFOBRCTOW
T 2, 3 DEEXMAL TR,

(1) N, P, K DEERORBROFEIL K LoV TR b Thiciabhsdys, N LU P conT
BLbhiglye ZhidH 7 =Y ORBIBREIEBICEFE CRBIZ 5L E2 bhb,

(2) LaL NKO Dfixibe, NPK Kis X8 —N KAALhEh, 3.05, 3.04 ThBOIKL
T, —K K, —K+(Ca-Mg) KDMEIZFNFh 3.43, 3.64 L KEL, LrdoFCHNBLIKCID
BMEXOBFRES NPK K —N KXW B -7eZ 21X, BiEEASERO L & A THA X 5 BT X
DEETES DL Ebh S,

THIEH LT NPK R XY —N KD N/K:0 DfizFhFh 3.05, 3.04 THEIZL BRTHIW
P, PAEOLSBERCY - T OMROBREDE N L A BETELTHLS 5,
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%10 3% »I7<=YOsFRHE I (1963 )
Table 10. Growth of the larch seedling with different fertilization treatment—III.

) ‘ ERE B o & L EKER
EN B X Try 7
Height of seedling |Basal diam. of stem Fresh wt.
Treatments Block e 0 e 30 e %
cm (Index) mm (Index) g (Index)
1 160 24 977
A BEHIEEREK 2 160 21 720
NPK - 315
mean 160 (100) 23 (100) 849 (100)
1 120 21 570
B & £ X K 2 122 21 566
—N - Sﬂsj
T ean 121 (76) 21 1) 568 (67)
1 140 22 718
C #Y vEK 2 145 21 645
—P - 8%
mean 143 (89) 22 (96) 682 (80)
1 154 24 771
D & 4 ¥V K 2 155 23 910
—K 2 315
mean 155 ©7) 24 (104) 841 (€D
1 133 21 562
E AK-&LmAgE» 2 155 23 649
i ( ) ¥ ’
—K+(Ca-Mg #
X mean 144 (90) 22 96) 606 (€2))
1 131 23 655
F & JE B K 2 132 21 604
Control 3
¥ B
mean 132 (83) 22 (96) 630 (74)

(3) # 11 RRENHDESITRELBE TS, -BROBRLTCVWAVWEEABE BT bRT,
N% DEIEZELLEL, Pi0s% DELCRE DR LT KO % DEIZIrLARRE, LindtsT
N/K:0 OfEiz b 3L ETH -7

SEOESTIO T 51 X W BRELET Tisbhic b DThHY, BRI E OMMIIESRLNDTEioh
> 7chd, NZ% OENEL S FEd o oDk N 0 BHEE—ERIN, FERIN, LR TH5<Y0 NYy
NEE-LHATERLT, ThLUBORRICIS N OFABEENEE TR, RRICLS N OoFR
TEA” BMfTiehbhiet - e b DL EESITEL B,

2.3.3 BREIDOWT

KEREBHAL T 1961 8 (17~ ORI 3E) ik, REBLEELIEC L bbb TEERDR
HERBIH 5 A, 1962 £E (77 < VT AEE) TIIMKETEH AN KRN REL, B 1963 £F
(I 7= VX SEE) CERPPETL THERV LESEBRCRE L, TOBRELRICERIE 12
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FUXR EHHKKE

Table 11. Nitrogen, phosphorus and potassium contents in needles of the larch
seedling with different fertilization treatment.

E X
Treatments N o P 2050/ KzOo/ N/K.0
0 (4 (]

A BHIEERERK

NPK 2.35 0.62 0.77 3.05
B&EEZ XK 2.47 0.78 0.90 3.04
C &IvME 2.47 0.66 0.84 3.26
D &2 VE 2.57 0.71 0.75 3.43
E EWK%(:U’W*“”'X 2.51 0.43 0.69 3.64
F & B B X

Cotiron 2.79 0.91 0.84 3.32

5512 & EH3ERN» I~ Y OBREICRETTHE
Table 12. Effect of N, P and K on the disease occurrence of larch
seedlings to larch needle cast.

R E 1962 4 1963 4
Disease index 8 F 20 B 8 § 26 H 9 B 17 H
August August September
< ¥ B ¥ B ¥ B
ifgal%m ents ! 2 mean 1 2 mean 1 2 mean
A EBRSERK 1.00 | 1.30| 1.15 |1.75|1.56 | 1.66 | 1.94| 1.81| 1.88
NPK
B **_% # K " l100|1.45] 1.23 |1.81]1.25] 1.53 | 2.00| 1.53| 1.77
¢ 4‘*_')1,7 m X 1.55|1.35| 1.45 |1.69]1.81] 1.75 | 2.00| 2.00| 2.00
D & » v K 1.0 1.15| 1.13 |1.93| 1.5 | 1.75 | 2.06| 1.75| 1.91
E EWK%M)M‘;””Z 1.30{1.70| 1.50 |1.88|1.60| 1.74 | 2.00| 1.81 1.91
F & B B K
Control 1.90 | 1.65| 1.78 |2.19]|2.19| 2.19 | 2.19| 2.25| 2.22
EKDEEHTHb,

Chickpr 1962 £ (57 < Vi3 4F4E) TRERBRE OBREOFSMIT 1.13~1.78 OFFE
b, 2ENCED LBEETHETHEA, B 1963 £E (H 7<= Vi3 5F4E) KREAROBRE DR
it 1.25~2.25 OFPEACSH D, 2EMICERD LEERWCLBETWET, #7577y OFHE L JICER
BEZbTaianibRE LT3,

OFIIEHESR L OBRY LB L

1962 4ERETIT
—K+(Ca-Mg)X
Control X > . > —N[K P KK

1963 £, 8 A 26 HTIX
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—PK
Control [X > _KK > NPKE > —NK
—K+(Ca-Mg)X
RE9A 17 AT
KK
Control K > —PIX > Kt (o )E> NPKK > —N[
— a-Mg

DIFCBIRES AR TS - 12

iED X 51 1962 EEL 1963 FE L TIXEOBRN EHETRERDY, MFEEOBREZLBLT?, 3
DELER IZ THIZ,

1) EEMEOBRSTREORE & IEH 3 BRR ORS AR T4 RB L Tk, TOBBECLRY
OIENSH D Z LIZBRDOZ L THA D,

2) ElEIERORBICOWT, P LKORRMERE L EHi(Ioi2L 19624 Tt —K+(Ca-Mg))
K OBREIZERBRIC OV TEN o fc2t, —K KOBFEEN NPK K LFEFCE, -, ZOfH
HEERL LI EFERC OV TUTELE LA TR, —RIC K OFRABHEELED S LILURT
b, REROBIE DS ZOBS TRl 25, POFREN K OTRREAED LR thl ECBRELYR
B0, BIROKFEROLZ ATHNLL IR, P RECHBRRKIGETT LS 4 7 <Y Ok
CIBdDTHH 5, ,

3) 1963 EER BV ULEERRORBOBRENSERRX X0 b, AR O KSHEREE L £y,
HBED 5 e DIX, KBEBROBAIABK PO N IBL2RRTHY, KEROFBHIIERE LT
NEHH LIghs » 720 T, EEEEPORREIC LD N 20 7 =y S h T e REET 5
PDLEZDLNRD, AR N OBEFIE 2 » TRFAXELLTVWEREIRBD O TWBDTHSEND,
NERZ G2 -7 kX » T VWEER EL b DLEEL BRS,

(LERER & BB - AWER, RER TE £ "5it4= UESSE RBERD

3. hT UMM

3.1 TRAHE

HEED & S EBEROFHRL LT, » 7 7Y ORBEREND D, TLTEBETRREY DO THHEFIVS
WAEZDBISA, I TIHERREL SER (N), vV vE (P), éu(K)@mﬂsgﬁmxﬁt
DWTHREELEDDZ LT L, Tibb, RRRIIEERO BEHN ¥ CA K ILRIRE-LIUER A it
K*'js X O REFREMILEABIX O 2 201, 5 3 FickVC, T TREERCH D > TWBH T
Y OGS R L UTRG, Zhies U CiEst 8 EROHEREER OBFEC W e 5B E8ER
FETrERNTHHNTRR - 13D TH S,

FRBIHEIES 4 FLAEBL T W DT, W ELHRMERRES 272 BHICE > Tt
L Lienib LR 3 FT0RBRM D 5 b, ELF 2 ARk TR OE#E? S5 bbhiz0 T,
AILTCIHE 2 BRI OV TORZOBEXYEET 0L BT, hoRBc O LW TIEAER L L L1
DTHETHZ LiTT 5,

Rt WRREHELREER 23 b BE (E5 1851 s 10° 23 AHVNE (B4 2 RE)
* REENRENEENBABMEMX 85 bl
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3.2 REBA*

3.2.1 HERHL OB

ARBROHWCERS & 5 CHEEROBEHMX THHEL, EHOMMKICRBRI 23T, RO
TUIE 13 RERTERH T, UTHRRMLEMARM, S5 1 ARths JOELH 2 At (F 4
) 2 ZThThESZ 22T 5,
C RBHOBREC STz TE, OFD 3.2.2 TORBERRR OLE, iy, WAOETRE, KK
B, FEROBRER L DHEEAENHER—D L2 ACRSVENLBH, RRIBED-»DOEEH
FnvThdbds 1, 2 HEEL R, - LBEBLL D, Zhbo 3 RBE EROERENTN

813 & 7~ VEERMEICSERBR L OB

Table 13. Outlined conditions of the larch forests for the fertilization trial.
R B B EE % i) i i
(8%, EEE 1961 F£ofE)
Name of trial forest , Conditions of forest Conditions of site
LR B 1953 SEHERhinbE R LR
REEKRRENEENE FHEE 5.2m L 2~3 B
AHNEMK 850bk/ N EE 5.8cm Blp #-+i%
FEAEHASEL T3, (LB BRI
B 1 Rt 1954 SEHEECEHENAR Bl
IWARARELRERX L, vIoRE LR EFICIERETH 523,
237N B, TR A 7s b DM D o
HT=YEEEE 1.73m Blp 43
FFEPAGRL TUinL, (HERMTETRLRRY)
B 2 Rt 1951 FEREESHEHE Bug
AL 285N R 5.08m L 2~3 Eogai
B 5.62cm Blp B3
12X A ERABL TV 5, BRI IZH 78 D DMMSb
(HERFIELKILEHY)

Fig. 4.

v
'

HAR Mo (1962 £9 A)
View of larch stand (10 years old) in Mt. Fuji (September, 1962).
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THRTDIIREZALRET H LIXTERD > 7

LaL7shihb, ARBRIMIEC X > TH 5 <Y ORBERORBF LV L TH BRI B LM LT
52bDTHEhD, FEROBRENI G ERE—ThFIE, —RIWd0LEX, BREOEEYT
Rol2) AR DIRELIKRETH B,

3.2.2 REBZ

RERKIT, A: fER 3 ERER (NPK) X, B: %A (N) K, C: v vEiEA (P) KX, D: » Vi
A& K, F: &g IR Ko 5 RKERiTi, ko 1, 2 OERTRIIIEER, Y VE, &>
VYRORbYCERER, YV vEBEM, » ) EARKZRTLOER, 1, 2 OBFIIVELXCEBRL TR
WHEARILR U TRBRGOMER L EFERBL L OBRE 225 BN THR - CERTHH DR LT, 7R
RITTREABRL TV B2 7w YL LT, B/LHRL CEEROREXBRI €5 BNTRELS
RBRTHLE1bTH %,

REAFGHOBESYRD T LHHLE 4 &K, E5MeRT LiCins,

JERHIE 14 RiRTHRERBEIC LA, 1961 £6 6 H X0 1962 £9 B 6 Hic, £hEh
ERER: LTxaKRER (N 21%) # 1RBRKX (10a) bich 96keg, Y VEIEkE: L TIBY vEBE
K (P0s 19%), HBEFELY VIE (P0s 19%) i DkD 52.8kg, » ) BB L LTk s v (KO
49%) % 40kg WEF L7, HERHBIL 2, 3 DAY ROVWTHERBORZLRHEL T, WIURA
HET lem THEDEZARL D ISHRLTVBZ L EHIDLDOT, RIENEHBRCHEELLZOD,
EBHTLIAEIARES 1~2cm THWERELBRL, BERAEEPCIITNB L35,

FUXR ELHE2ARBORRF G

Table 14. Design of the forest fertilization trial.

- MERERE
=R E& Hh Amount of fertilizer element i #
kg/10 a
Treatments N P.Os K:O Note
A 3 ERMAX NPK 10 10 10 1 %;\“EQE@,'@EZIO& X 5 %ﬁ—%:
_ _ LH, —=us5K2 ey 740
B SRMAK N 10 BiPE OBUER & » T\ 538, KT
C ) vEHRX P — 10 — DRBEL BT Ry 7 XD L
D » VAKX K _ _ 10 72%\1‘@'5‘, BEDIDILE - Th
E EMEX Control — — _ °
a NPK' N L o
~ F
- -
2 ﬂ\ L 8} SN 16 15
i " Gontrol K P \/
$= 10000 A7oOwvy B7Ov7Y
Block A Block B

BN B2 Rt
Fig. 5. Topography of the trial forest and plot arrangement.
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3.3 HBRK (B4 2 RBioR)

RERBHARS 8 (1961, 6) & 34EH (1964, 9) DA 5~ v FAHOME, WEEE, &bUCERELH
RICBHHILE 15 DL B D TH B,

FCAT L5 CRBEEH OB X OME, WEEER IUBREICINAKY DT YFiH5DT, IE
HAHEIZTERVD, UTFZDA5 v 32l LTRNEMLDZ 22T 5,

o X5 i, BWRERIERC I ) 07 v FBobh, TOREMMELZOE I
BTHILXTERNDOT, BRRYMBEDOME L RREFAER DIETE - 7ofl% & & TIXRRFEL 5 h I
STERLT, ZORRETHERBRR OB Tt TabL,

HETI

P X
NPK K DK K > NK
* Control X

MREETIX
KX > PX > Control X > NPK X > N [X
DR ENEFHRERBEVLRENEEZTRL T3, THbbEE TIL NPK K2ARKDOERR LTV525,
MEEETIIKK, PRAKELMELRL NPK KiZFR LD 34 - T b, N KORREIEE, &
EE: DD OELRT O, FRBOLEN KUK EETE LY vBRZEETH 50, NO
Fﬂ}biﬁ);%_o*cwf FANERT BedbLELDNS, DI LiXd 5= Y EARYBGICEEOERKEED
=% 5, '

OFW 1964 £9 F 11 BREFR LA 5~ Y DFERXDOWTN, P, K O 3EROPIEITIR - iR
1255 16 RO LK H THD,

ORI X B L, ERORFBECOWCTIIERCS W BEROLVWREEOEL, BRL URNY
FRL TV 5EE EOEL OMCEROLZEEIRD LNV, LaL, V VBERARKD P0s%, »
Y ERARXDO K0% 2 xhEThthXozh kb dREL, HEOEENH 7~ Y BbhTW5Z LR
LT3, IeiCBROEBEIIOWTL, EROIICKEICIINL - T<1 FRAREAL TV B0DL S
CRDONDD, BSOS 2 THhLTOHELBTED LR T g,

815 &% IEH3EENSIYORRLOUVCBRECRITTHE
Table 15. Effect of N, P and K on growth of larch and the disease occurrence.

) AR WA BB BRE
H B KX A Height in m Breast high diameter in cm index

Treatments No. 0f/1964.9(1961.6 , _ 5| A—B[1964.9(1961.6| A’ | A’—B’ | 1961 | 1964
trees| A B B A’ B | —B' B’ Sept. | Sept.

A Sﬁfﬁfﬁmz 45 |7.58|4.72|2.86|0.61|10.8| 6.8| 4.0| 0.59 |4.50 | 4.80

w
i
i
=
i
3

46 |7.10|4.68 (2.4210.52| 9.8| 6.6| 3.2 | 0.48 | 5.04 | 4.85

o
N
i
<3
H
™

46 |6.80|4.33 | 2.47|0.57| 8.9| 4.8| 4.1| o0.85 |3.61| 4.82
DA MR K | 57 |6.94|4a.41|253]057]| 9.9| 4.8| 5.1| 1.06 |3.87 | 4.92
E

£ B R K : 3
Control 42 |6.81|4.32(2.49|0.58| 9.4 | 5.3| 4.1| 0.77 |4.60| 5.50
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R Ad e, HEETEY 7 < Yo RECEEY RIETE BB HR T ELEHEbITH i
2, ENHOERD bARD LHSORBRER, HECIDSH3 T CEEBY S FTT23DLBRTN
ETHA5,

Z DX 5 RBC BT HHEEK 4 £H (1964, 9) DBHRE LA B L, Control KDPHBHERIIT
5.50 THRALDICHN LT NPK KOBRIEHIT 4.80 #RLENTH B2, NPK K& N K, P [,
K Kk 4.80~4.92 OFEFICH h T 0OEMED TH B, Tinbd, EHEOREBCKETZLY
AEk 3 BER O E TR » I BIRER L THIENLETT 2 EHANREZTbNS, LrLBERET
iZ, N, P, K O3ERD > b TFRaERIRELMEAL T 20 bhbigy, HilRH 44 8 CERE
Eos 7=y ORRENRIE» -/ L, BEE 1 OKFER, 2 OHERROLZAHTHSL)
W, ERCkTs N & KO olt, Tinbb NKO OENE 16 RiCRT & 51T, BHEEX GO
Kb d—BELREVELZRLTWAZLEIVRHATES X 5CBbh5,

EBiZ, 1, 2, 3 EBUT N/KO OELERE L OBRE FLDTAB L, £ 17T RCFT L5k
%o TiobbHBICERBREN XL, BREDE: NPK KO N/KO O HEHNCRRE © &\

% 16 & HIESEORSBEC R TR

Table 16. Influence of fertilization on nutrient concentration of larch needles.

§thl‘reat%entslz e 0¥ NZ% P05 K20 N/K:0 K/P:0s
A SEREARAK @ "2.25 0.37 0.73 3.08 6.08
NPK B 2.24 0.38 0.80 2.80 5.89

B EREAK @ 1.92 0.32 0.63 3.05 6.00
N 8 1.96 0.30 ©0.60 3.27 6.53

C v vEERK @ 2.17 0.77 0.85 2.55 2.82
P 8 1.99 0.50 0.61 3.26 3.98

D » V)V HK @ 2.30 0.57 1.12 2.05 4,04
K 8 2.13 0.43 0.87 2.45 4.95

E & B X @ 2.11 0.42 0.58 3.64 5.02
Control 8 1.98 0.42 0.54 3.67 4.71

@ B4 LE Needles on the long shoot.
B: FkEiciEE L2 Needles on the dwarf shoot.

BITHR S ELFMH LNKO
Table 17. Relationship between nutritional condition and the N/K:0 ratio.

Experiments Treatments 2 Relative disease occurrence
Water culture “KK 6.63 # medium
—K+(Ca-Mg) K 11.25 E heavy
NPK X 3.05 #B~rh light~medium
2. BHHERERR —K K 3.43 } d  medium
Nursery trial —K+(Ca-Mg) K 3.64
Control X 3.32 #1  medium
3. B b ME OB R BR NPK X 2.80—3.08 | & medium

- Trial in larch forest Control X 3.64—3.67 E heavy
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KRBRESWCLEBEXOZH L d—B LBV EXRL TEH, ZOEMIIEREG v AR TS
ZERBEROBATIIETHDTHD r SCRFT OIS, Lidis T, $HIBICHEIEDE N/K:O
DEXBREFTHI LIC L - T, BRORRELSHS T U5 TR 2 I S h 5, (LERER
B - BIE— - AWER, REL TEE - BHLE= - MR- fE - EEFD)

5. M B W E

PlEE@ARI X512, A7 =y ORBRHE LHEER L OBREKEER, EHIERICRBRE L O
HAERERD 3 DOFHE I THELED Iz, Zh b OBREIE L CHh~A, FOEBESLBIETS L
DEDLEITHE, L

(1) KEBIC X 5 L RREE Y R HETE 50T, ZoHFEEZAVWTN, P, K 0%
BEROXBEREINLERCH U TREEOATEREY T/ - o TOBRIZIALDIERDS S, 7
5 < v OEREFRBREORBICIK DORROYUEIELKE L, DFCPORROFENAF, WTh
DERDRB IRV TREFHETZECERL BT ZOBRELEHD TR,

(2) EROKFHERIKPER LS EHRISKHETOIDOTHLEDT, Zh PN L TEROEHEL
EERACTRRET R -T2 Thebd, BECEDREKUKEEOEMTOMER 3 BERRBROME R,
EHEROBRENRLEL, DOV CEY) vEBE LUEY ) KOBRENEHL, 3ERXK IUEERK
DRFRE TR - oo

ko (1), (@) kb » 7~y HOEERBECIRCHERE IR THW5L5KC, K OFRNKAREL
BHRLTV 52 LRI R, ¥l K 0Esk P OTRELEERSL S, ¥ N, P, K oTh
DERGEHRIN, KBEGD ICBERLOBRENHEHEY -,

(3) TTEBMLWHEHEYRIT TS 10 FETHEDH 7<= YRR L T, HEIEC X » #ELBER
X8 L5 LT 5 HETHIFEIERRZITIR - oo T ORISR 4 4 HiCIER 3 ERMEIER ORFREIL
bR SERIER X b bEL, FOBEOEENBEHLIIILD TV B0 L5 IC/RETOh5,
fEH 4, 5 FTHALEORBLHLEFEROBRLEECT L EITELMIR IR EDOHRLHGT IO
BEEO XS TBbivs, i

(4) BEQ@, @, 3 2BLTEETHL, ETHLHIFS~YORRL HELOMCITAERE
Bhh, H7<VRERBTEORBCEB WOV X S HIEEOhOFECRLSCERT 2 L1E
BT, O LUEFLZHTHLE, BB FRTAREIIET 50 anir Bl Ths LELD
ha,

(5) »7=VDEERRBRELEROLAFXETEORBERTOLOOEELLT, BFON L K
DEELHTBZ LNTEBTHA ), Tivbh, EFFOBEND NKO OfixRed, ZOERKEL
FERBROTRBELE D L EX DR 5, (HERER % BB, RES T ®

3 B

D FEE th: BHAORRLBHABINCRETHEFORSREOEE (F28H) »7<vEXO
BHORE L BHBICRITTHEHDOER LB D interaction effects &0\ T, FRERHIR, 108,
pp. 83~113, (1958).
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2) Ito, K., Sato K., and N. Ora: Studies on the needle cast of Japanese larch I. Life history
of the causal fungus, Mycosphaerella larici-leptolepis sp. nov., Bull. Gov. For. Expt. Sta., No.
96, pp. 69~88, (1957).

3) =F=F5H: %%%Eﬁﬁ, 26~28, BRAEMN, Fow, (1960).

4) BHE= - BEEFE - BEER: BHOZEC UK 5~ v EHOEERCHT 5 BRE(FH),
74 BEIBFFESE, pp. 308~311, (1963).

5) ¥E &5 - BEEER - RIER: AFEOME, AKX, HFLOMEIXRBRAR, 70 @ B KHEE,
pp. 193~196, (1960).

6) ¥ BB -FH i HERSODECLHEEEROFTEAOIGH (), HEO RELERL HOR
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KR % EA Explanation of plates.

Plate 1
A5 =Y EHOKEEEESRER Water culture test of larch seedlings.
A JKEHEZEINT View of water culture in the green house.
B—D: 7}(%1:71 5 = VHOEKERBRINGE Disease occurrence of larch needle cast in the larch
seedling cultured in various solutions.

B: 542X Complete culture.
C: #»VXRBERX Culture without K.
D: [LEfiA Ditto (enlarged).
Plate 2
HIHEAERAER (1962 4£) Nursery fertilization trial in 1962.
fEk 3 EZX  Complete fertilization plot.
#EZERX  Plot without N.
GIK - HLAEAH VX Plot without K and with excess Ca and Mg.
EFEBHX  Control.
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Researches on the Needle Cast of Leach.

V1. Some studies on the relationship between the severity of the needle cast

on Japanese larch and the nutritional condition of the host.

Takao Tsutsumi, Keiji Funita, Kiichi Dosen, Osamu CHisa,
Sh6z6 Takar and Takeo Kopama

(Résumé)

The present paper deals with the results of the tests on the relationship between the
severity of needle cast on Japanese larch caused by Mpycosphaerella larici-leptolepis K. ITO et
K. Satb and the nutritional condition of the host. These tests consisted of the water cul-
ture test, nursery fertilization trial and forest fertilization trial.

1) Water culture test

Larch seedlings were cultured in various solutions which were designed as to be deficient
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in either of N, P and K. In the course of this culture, every seedling was artificially in-
oculated with ascospores of the causal fungus, dispersed from diseased needles which had
fallen in the previous autumn. All treated seedlings including the seedling cultured with
complete nutrient suffered from the damage. However, a distinct response of the difference
in the disease severity among seedlings with different treatment was observed. The treat-
ment without K resulted in the most heavy damage and that without P also resulted in fairly
heavy damage. The damage resulting from the complete culture was rather lighter. N de-
ficiency did not result in so heavy damage.

2) Nursery fertilization trial

Larch seedlings were grown on nursery soil with different fertilization designed as to be
deficient either in N, P and K, and inoculated with the causal fungus. Effect of fertilization
on the disease occurrence was not so apparent as in the case of water culture. However, a
similar tendency was also observed in this case. Complete fertilization resulted in a slight
damage, and the fertilization without either P or K resulted in a heavier damage. Non-
fertilization, contrarily, resulted in the most heavier damage in all treatments. Fertilization
without N never increased the damage compared with the control.

From these facts it is reasonable to assume that shortage of K or P may increase the
susceptibilitﬁr of Japanese larch seedlings to the needle cast.

3) Forest fertilization trial

Eleven-year-old larch plantation which had successively suffered from the needle cast,
was chosen for this trial. Effects of N, P and K fertilization to the successively diseased
tree on the change in the disease occurrence were examined. The examination is still pro-
ceeding; therefore the final result has not yet been obtained. According to an intermediary
result, application of N, P and K may be effective in reducing the disease occurrence.

4) Inorganic analysis of needles of larch used for three kinds of tests gave a suggesti-
ble result., The N/K;O ratio in needles, which may be an indicator of nutritional condition
of plants, was higher in larch with incomplete treatment and lower in larch with complete
treatment, in all three cases. Simultaneously, a heavily damaged host indicated a higher

value of this ratio and a less damaged host indicated a lower value, almost commonly in
these tests.
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T U TS AEBEEL o TWBThA S & LITBRCEL i, TORBEENE, EENCRT
Z X, KROBBRAELELDTEERI L THD2ELDNS,

FEOEEIT, BROCIINEROBICE V- TRENBRELDOTHD2, THITHER LV ERCR
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Fig. 1. The method in collection of defoliated

needles infected by the disease in plan- REBh TR I 3 ROBEARIZONT
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Table 1. Effect of the needle cast on defoliation and growth in hight
of larch (7-year-old).

3 E B & E g) B & (m)
Amount of defoliate (Dry weight, g) 5t Height of tree
August | September October November May (Mar. | X £
Total

12122] 2 |12 22 2 (1222 2 12 22 1959 | 1960 | Growth

1 0.8(12.0(10.0j10.5] 11.0j 0.3| 9.5 9.5/ 45.0 2.0 0.1} 110.7| 2.40 2.70 0.30

2 1.0/ 5.0| 4.5 7.0| 12.0/ 0.2 7.0| 7.5 12.6| 6.0 0.3] 63.1] 2.00 [ 2.50, 0.50

3 | 0.4 3.5 4.0 2.0| 11.0/ 0.2/ 8.0/ 1.5/ 61.0 6.0l 0.2 97.8{1.70 | 2.00] 0.30

4 !0.2 3.0| 2.5 5.0 7.0 0.2|14.011.5 152.0| 6.0| 0.2 201.6{ 2.10 2.60] 0.50

& 5 0.2] 7.0] 4.0 3.0 8.0/ 0.2| 7.5/ 2.5 22.0 3.0, 0.1} 57.5 2.00 | 2.40 0.40
o 6 | 0.411.0] 6.0] 8.0] 15.0; 0.2| 4.5/ 7.0 48.0 2.0| 0.1] 102.2| 2.20 | 2.50[ 0.30
.g 7 0.2 7.0} 7.5| 4.0l 14.0{ 0.2 4.0, 1.5 77.0{ 16.01 0.1) 131.5/ 1.80 | 2.30; 0.50
o] 'g 8 0.1} 2.0] 2.0} 4.5 4.0/ 0.1 2.0, 1.8 45.0/ 14.0] 3.0 78.5| 1.40 2.00; 0.60
§ 9 10.2 3.5/ 3.8 2.0 7.0{ 0.1} 7.0, 0.8 41.0| 6.0[ 0.5 71.9] 1.50 1.80] 0.30

'g 10 | 0.1 6.0{ 6.0] 7.0y 13.0] 0.2} 4.0, 8.0 35.0; 10.0[ 0.5 89.8/ 1.90 | 2.10| 0.20
K T%:')i‘t 3.6(60.0(50.3|53.0; 102.0} 1.9!67.5/51.6| 538.6] 71.0| 5.1|1004.6[ 190.0| 22.90| 3.90
SII\Z/IeaiI? 0.4/ 6.0} 5.0 5.3‘| 10.2| 0.2} 6.8/ 5.2| 53.9 7.1, 0.5| 100.5/ 1.90 | 2.29] 0.39

% 10.315.914.9 5.2 10.1 0.2] 6.7/ 5.1] 53.6 7.0| 0.4] 100

1 | 0.0/ 0.5 0.5 0.8 1.5/ 0.2 8.0 7.0 130.0] 26.0] 2.0| 176.5/ 1.80 | 2.20 0.40
- 2 |0 |2.0 2525 6.00.25.59.3130.0 35.0113.0 206.0] 1.80 | 3.30 0.50
Q
£ 8o |0.2o05 0. 1.00.21.53.3124.0 50.08.0 189.02.20| 2.70 0.50
2 2| 1o |27 3536 &.50.615.019.6 384 111.023.0571.55.80 | 8.20] 1.40
£ | Tot.
5 & T edlo 0.9 1.2 1.2 2.8/0.2) 5.0 6.5 128.0] 37.0] 7.7 190.5/ 1.93 | 2.73 0.47

QQ
o
o
[¢)]

0.6] 0.6] 1.5/ 0.2| 2.6 3.4 67.2 19.4| 4.0] 100




—118 — HERBRBENERE H178 5

T0F
— B &K

60T Diseased tree
—---= g £ K

sol Healthy tree

~
o
T

w
o
T

&

®
% of defoliation

~N
o
T

22 2 2 2 2 12 2 2 12 2
August  September  October  November

-0~
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Fig. 2. Defoliation in the healthy and diseased trees.
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WiHT %52 10 A B> AR L, 11 A FEACEEHCGET S, chicKL, BEADHAI9A
EES IR BHISHEENI L EBNKBAOELER 11 ALAYEEL L TR 3, Thbb, Bl
Tt 10 A THIEFTICLED 30% HE ) OEENKSZINBLB TN 9% T ¥ ¥ - T 5,

= DEMOBRADEERDEN HRBIFC S &5 FERLHEET 5 L 2EOK 20% HE0 2155,
ZOERNPOTHEBRC L AFEI TN ES W LIEXL DRV, LL, = DmACkH 5ARFR
RE ORELIARI L S o, RBEIER EOEC ULAREL Tkl Liedis T, = offifflick
FAEEIEREDECOREE » T B EELbRDM D, BERTH ORI 30% OEENILA Y
SEEHEOELE L TV, SEATIEL LOED 12 LA ENBHRL, HREEICHA LT 8~10
AOMCEEL CTWB0T, BEEDEILEDH 30% LHEETHI LATE S, Litdi-T, =Z0OH
HORFHHEOLRHT TR, 2FCHT R EOEDEEDOKREWHAR EHFEEOHTIFES L\
2 &5, Fio, RETERBERCKTS X5, REPHORGIH CHRRIEK LOEDL L bLTR
BCECRECETCREDTREZERIZ ORBAL VHAT B LELLRBDT, DX 5kt Tit
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I BWEENBBINSD,
BERECRITBE - REOZILEVEL kD 1 THIRETH BEK LOEDOLIEC T
HHIBNREHEHEC L 1R T LEL OIS, REOCLIT|THT 5 HIIBENC L O KRELEEZ
NBOT, HED FLHEBMC L > TEOBENRR > T 5 ThAH ), FHE, BEENRBERNOLS 15
FEAEHRRORFRUEN CIIELAK L OMIC 1~2m L OBEEXE LTV B HALBEEIR T 5, FiE
< EPRS F < Y EROREROETCRITTHECOWT, 6~7 A2t » & bFEEMNTLILLL,
T OHDMETIHEETIRS 523, 8~9 AOMHE LA ve b iclER DT L 2WLMICL T &
B3, THEED T~V ERKOBEORRCETHELFHMCHE L, & OBEILE ORIC
X o TREBHZ LI EROGFHE - o RFC—3T 528, TOHE) O OEIFIC b WEORH & L7
FHEOMMIBIRT B L L, Ticbb, 7TABEOHGIEEIENLLVIZBFCHLALS
bbh32, ZOEELHESLHTHS, Lirl, I AREOBEE, HEOLLbbh BB L L)
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Table 2. Growth of the current year’s shoots of larch trees
(Compartment 26)
THEE g &K
N =¥t A& ﬁ ORLES F 35 {5 = Average |Needles on dwarf shoot
i Max. length | Min. length Average ary " e E =
Sample (em) (em) length (cm) weight (g) | Number |Length mm
R-1014 16.5 3.0 6.7 0.11 38
R-1015 28.5 5.0 13.6 0.38 47
R-1016 21.0 3.0 8.7 0.19 62
R-1040 23.0 5.8 12.3 0.31 46
R-1041 25.5 5.0 11.0 0.34 45
Average 22.9 4.3 10.1 0.27 48 25—30
S-1001 8.0 1.1 3.1 0.03 42
S-1002 11.0 1.7 5.6 0.07 37
S-1003 11.6 2.0 5.6 0.05 43
S-14% 9.1 1.8 4.3 0.09 53 :
S-17* 13.2 2.0 6.1 0.14 37
Average 10.5 1.7 4.9 0.08 42 8—15
R-1014, -2+ , R-1016 : T - 33 - R-1014, -----+ , T -33-R-1016
The construction of T - 33 - R-1014, ------ and T - 33 - R-1016,
respectively.
R-1040, R-1041: T - 35« R-1040, T - 35 - R-1041
The construction of T - 35 - R-1040 and T - 35 - R-1041
S-1001, -eeee- , S$-1003: T - 33 -S-1001, ------ , T -.33-:S-1003
The construction of T - 33 - S-1001, ------ and T - 33 - S-1003,

respectively.

R : EHiEER & L CRBR SR

The candidate tree selected for the resistance to the disease.

S : BRHRA L L OB I N FEE

The candidate tree selected for the susceptibility to the disease.

* sampled for a control, heavily damaged.
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T4 FEERIEREOV 5 BREEMICS  BET 22U LA EFEORRICHEL TRV KROK
RTCORERLICOV THIUE, BRIBHOFIFEOTHICLARELL. ZOBAITEELL
BEOV I BEECHEYT WAL ELDRS, LiL, BROMLVBACIIEEO LBHIC : TRE
T5DT, BAREBMCERR, WHORLBBEDORFENEID 52, LT, chickdins &8
HERILRHD 552 LT, LROALIBHLREXL TILRRC L HBEOEFTCRITTHEIERT
&Y, RRROBRCH L TR LAASNLER G- 2T RETIRVBEELBRS,

WRSR F B K 5 5 5~ Y KR OBE LR T\ 50T, BEORRC X 5 RH L 1B
EUTV %, BEAL LTHE ShABAERERRBERMAREL»ZT TRbEVORRLT, &
ZURIBEFB LA LEELZT TH5 DT, RRIIEL, BRLUGTHERIIEAKRESHO TS, &

hOBRAOFBORER, EEO%E

 em) AL omms o ofeses JoERE 2

20 RICTRT LD Th B,
18 F F2RNDEADLML LS, FROM
15 F BEIZ, BIERHRIEZEOZRI
i WU 2%, BEHS.5fECET B, ¥
I fe s b OFEERIEERICAZE
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m sl 522,
S BRI 3517 B IBR DR AR,
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HIE AR XOBER O MR EER RO LB ELEDERRURIL & b i —BEH A
Fig. 3. Comparison of the growth in the breast BRAZLTWBhb, LR EREDOE

high diameter between the lightly and
heavily affected trees.

i1, £ LCRROBECHRT AL

A : &=FRIF, well grown LEXbhB, (RESE & RA,
B : £FPRARE, poorly grown . = P
L : #E, lightly affected R w) OB, RER BHFED
H : B4, heavily affected.
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MEIRE SHAKTHE-TT L+ YEREIeeT7  AD=—FABKE L THRESLNERTLD AOACY
DIFETER LIz, HRALCRNL, MERBRBUMLSBBAC KT 2 XRBHRAS LUHR ¥ —REAH
! X o TRELRCTXBLADOHEE © L 2b
1/4 OFEICEECED HLCE»bRR L, ]
ROBSHIFFIAD 9 Ads LU, BH - BRLF D
6 AL L, ¥, WRIRAHELTHESE 26 KK
HPETE S L OCRZERFREAR S OR D 2
ToLb, 6[BRKE, WMELUESBETELO
L ABRDOBEFE TR LR L 7
(2) ERBTrHEEE
(1) T3 LAk DEETHERMLILE 5S¢
DEE ED¥EY 80% Tra—Lr LhiLiESH N
49— CHBL, SHP OHEC L) BTEYER RI0ISG
L, B it Bst2 SRk s 8L CRTERE

s o]
roer

O BEHEEmERA, b L IXEERK
The candidate for the resistance or
the lightly affected tree.

@ REZ MR EEERA
The candidate for the susceptibility
or the heavily affected tree.

ol o ’ X+ 4-HEFRER, Soil sampling.
EAR 26,23 BREEASE O HIYE A, B---f&f, Cutting down.

Fig. 4. The topography around Compart- EO5R FRBERRBI (26 HRID
ment 26 and 23 on the northern part Fig. 5. The location of sampling.

of Mt. Fuji. (Compartment 26)
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Bo |
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WRUREHRE LI EXE 26 FEHE 18~19 45 7~ YT\ T, T TICEREIA 3 Filr b
HUTEEHMERBA 5 A (R-1014, R-1015, R-1016, R-1040, R-1041), FERH:ME 5% (S-1001,
S-1002, S-1003, S-14, S-17) %= & LTV (85 REM), 1960 3 (6 A 28 B), FEEMHK (10 A

Needle on:long shoot
YEER

Current year shoot

1 FEH
l-year-old twig

HAHRK

2EER
Zyear—old twig

> ‘ — Needle on dwarf shoot

sLa

e Sample
R R IR
Sampled tree

BO6R E L OFHRK ORI

Fig. 6. Sampling of analytical materials taken at the 2/3 height
of the crown.
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11 B), 1961 & (6 B 6 B), AEHK 9 A 12 B) o4Ecbich REEFRL, 1F4R, B
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BB L BFEE,O, A 1 HELFRL, ECEIh5ESRITREYER L TARLEHAN, 5
PHCEE L 7o30BHE, MERBRBILHSEICI\T, 1960 £ 6 3 22 A, 7 5 22 H, 8 B 20H, 9 8
mll10520E@S@ubﬁofﬁﬁ,ﬂﬁbf%ﬁéht%@f&bo
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IR L7

al Z 2 N ‘E *i ;
REROEFIRE S LR AL TBOR 10.VI * / Need.le on Iong shoot
HC L 2~1 4 AR AT B ERED vf e,
Needle ondwarf shoot
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92V Iy
¥, 5 bUICRSIROYF LR HET bR _ i:f;f
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AREROERERLT
BIIMBEITOSA L F CEE TR ER
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CHAR D 5 Fipls T HEIL, ThEho
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- 3 ; Fig. 7. Sampling of analytical materials
oo SIRMALOE LY R, RIREA from the cut down tree.
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(d) HRMAIEORFERK

BERADEBARS & HBEOLFERS L OBERE XA A7, 1961 3 26 KUK\ T 32 FICRE
WMy, HEOWELTARD L L b HELFRL FHE SR S IO0HRBM), » 7~y OEFHL
BEFT L CHE DS T2 T8 » 1o
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R-1015 17 ERBRBE) (HHCHERL Th 2HED
OO TR %%, R-1040, R-1015, S-1001 o 3
fEtkicou T, 1962 48 10 3 BB
BERY, BFEER, BEEOECERT
LEEESTROBLTERL, BADE
SHHE & R L,

VX :iPitS

FE L T RT R BRI Lich D
%, BRECLYIKIEL, £ URTER
WEFEFH LAY A THES, Si0:LT
Rdte, FHNS K, Ca ¥IEHHHE
kb, PeY) 7FrHCIBLEE
Vo= m oo 0. IV EREFRERLL, NiZFLx—

HEM HEMOWE (26 HID PRI & o TR,
Fig. 8. Illustration of the soil profile. B EFEALE 11 T 30 &5
(At Compartment 26) RIEAL, FIARAIC O\ CREMES M,
K, Ca XA, P ike) 7 F vEHC I AhEE, NIFAL L - ABC L) FREFhERELL,

2. RERRRHIVER

(1) #EexsFsrrsrer s 88

# - FlE JOCBHAE YR T 2MAK0EC KT S 7 v e 7 4 ARBOEERREIIE 3, 4 RISFLE

HIEX BRECKTBR/re7 s AR (BH)
Table 3. Chlorophyll contens in needles of the healthy and diseased trees.

HE 1g blebDrsrr7 4 AEE
X o =3 A Mg of chlorophyll/l g of fresh leaves
Plot Time Zmu74la | ZreT4ub |27 40
Ch. a Ch. b Total Ch.
'’ & B FEM
Healthy needles ; 0.741 0.322 1.062
une
B R B e
Diseased needles 0.382 0.242 0.780
'’ = ¥
Healthy needles _— 0.963 0.269 1.332
eptember :

B - -~ I
Diseased needles 0.457 0.206 0.645

*ORIEE TOREE ATHCHEELCS D,
Artificially protected from the infection up to the previous year.
*2 RRINT E D D,
Suffered from the successive infection.
*3 RRYur AT Licd D,
Artificially protected from the successive infection.
* BRI b OTHRICRKL T 5,
-Suffered from the successive infection and shown the.severe symptom.
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Table 4. Chlorophyll contents in needles of the candidate tree
for the resistance and susceptibility (In June).

EE 1g bichDs/rr7 4 LEE
X o Mg of chlorophyll/l g of fresh wt.
Plot Zmme7 42 Zmra7Z4b Lraw7 4N
Ch. a Ch. b Total Ch.
T - 33+ R-1014% 0.444 0.306 0.750
T - 33 - R-1016% 0.593 0.470 1.063
T - 33 + S-1001%** 0.321 0.234 0.555
T - 33 - S-1003** 0.356 0.262 0.618

* EHHERAA A candidate for the resistance.
¥ BIRMEERAR A candidate for the susceptibility.

LEHTHB,

ZOEENLEALN X ST, BEEIBRMICELIEZNZEBED/ re T s A REET 5, ZOE
P, BHELTHDIL, BELFEHEOERC L) YRR ZH2LEXLDNDY, BRIITH- TEbI
Q, e s rr7 4 vallilWTELY, BFRINCEVLCHIECERE, T Tr@aeshctLdicwns
R 4 ALABRRNENS Z LE, FIEOBRCIAHEL LaELbRARV, 7R e 7 4 LITER
ROTIRWFETHE0 0, BRCLAREXTFEEDOERIZ LB 7 v n7 4 LOBD, ILEBEEFHD
WEsbDs a7 4 LOREIE, FEHT VL - TRPLHLEETHD, EBE, SIMCESET
375, MARFWCTRRITT T, BEAREAICRELIEEEALHU TV 5 O THRNC HERN
RBdbhb, TDXIEREY, L THEORERCD LI D LEZ LR B, F F—RABEC
I AHEBLERTERVTHA D, LrL, A V—KAEESZT Ty, A TOEFEERAC K
WTHHLARERENLDDOT, IWEABCH T HERENFL F-ROABEOEEY L LT, ABE
RAOHEITARBDORT IV,

¥, RRBCETE7r e 7 4 AGBOERECIY, REEROBERHEET 52 LNTERLLTH
5 5 D50 RTINS TR EE ORI DL\ SHEB DM S REOBRE O LD I dIT—IEEE LTV
FHETREVHEELBRS,

(2) FEexIToEEE

MEE T TORRKRC X ABHROFEL LIXEED, EokiF5b7r a7 4 AEBOWH UL LEL
- THbRAZ LIXTTERLICLE D ThHB, & OBIUAKARENCIREN LHEELILLT
DTHBND, BRUCIRAYEECIHETHITTHS, LI T, TbHTHRENTIL L0 E
R OEDESE DLV B FHIICANTAHI,

FORBIESRCTT LR ThHD, = ORI, SEECIIERRMCREN g2, BITERC
WHUBLWENED bR, BRC ) RBORR LW LBV D LA LWEENELTH AL LY
ZEERRERL TV B, RERTIE, ZhbOBEET2EIRFANLINTHREWOT, BRICH LTI
BASREEIL LRV, BEEOELV 5 ELDTRLAL INEEL IO TLTIBRCLS
HERBADB o B ESED bR B, UL, SO 20 m a7 1 ASEONbAEL REOR
RZH B DOTHLAUR L bR bigy
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Table 5. Sugar contents in needles of the healthy and diseased
trees (In September).

£ 1g bich DESE

X iy Sugar content of leaves (mg/gr. fresh wt.)
5 — JF & T 8
Plot i o il Non-reducing
Reducing sugar sugar Total sugar
% E
Healthy needles 4.08 3.28 7.36
2.64 3.68 6.32

Diseased needles

F 6k EHMR ICRZEBEREAROECKTSL 68T I /B
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Table 6. Comparative contents of 6 free amino acids in needles of the
candidate tree for the resistance and susceptibility (In June).

e = ¢ o= aoe = _ . . o |rA¥yveq4y
X 5 ?;@/\74’— TARSGE UV @-TF=vV |2 V) v |7 ey v RN
Plot Aspartic acid | Asparagine Alanine Valine Proline Leucine.
pa parag a- iso-leucine
T-.33+ R-1014 H + H 1 + -
T-33- R-1016 + + At i Ht it
T-33- S-1001 + — s i L —
T-33+ S-1005 + + +# + L —

(3) ZFepits BT 1 BaR
LT 2 BEROBRENT, WRTREAKy FOSENL DRI - DT, AES LOCH—AX
MEIDHBOTIRER 6 57 3/ BT DOWTOREML 7o EOHRIF 6RIRT LB D TH%B, 05
b, Wit B OMTHLARBENEBROBDOLR B DIETAAFFY, @772V, Fr)
YBIVRAYY - AV e YV THD, TiabbBARRARNCS SBOORALDIXT AT F Y,
@7 7=V BIORI YV -4V rf YT, BREERBARCEBDOLNIE DL v ) v ThEB,
ZHhBDOHRIE, DT I/ BROVTOTHFORENL O THIRERERT 21IC L EHTHL,

(4) BHitS X UCBRZEEBROKEI T

Bt LR EEAACB T 2 HEMTOBRIIE 7, 8 RIRTEEDVTHB, ZhbDib,
ECBIT 2 HTRERIC OV TOR BRI IR F LD TURL T,

T s} 2Bkl XL ORZUERAROSERHHCE R TREAINSEOFHN X v Bificbizs
WRETHZ, Tihbd, BEHEELI ST - CO2BRZHEHRCE G TE, KANOREERS KT »
Tw3Z 2, £EHBHICECTEEDD - & 294 ThIEM LOEC NAHFFAREI R L s
IURROIDICHERSh, FIRIRER L LT~ ORD OBEIHE 2 bh 5 E £ BRI ORE
LEDOECEF HNOHEMNRHZONDE LI EThD, ThiLime T, KB, Sk TR LT
B2 LIIBOREERTHOTIRRV L ELDRD, I xiE, NKKDOWTHS L, RSUBEHA
TORKIIC I 2 NS & KD OREFITUAR NK OZHEERT 5. BARBEBACKT 2HHHKE
PGEER#LRT SO LEETIUEL, =0 NK oZ8uciim:, RHBOERLBTRTIo0LEL
TBE IR 2k 5 R HIT ZNOREEHL, MEER~ONOMRLEHCHT DA THE 21
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Table 7. Accumulation of nutritional elements in needles and twigs of
larch trees. (Compartment 26).

HYECHNTIEROESE
N % of dry weight

Years 1960 1961
LA AN el R B K | R B s B
year |Needles eedles year |Needles eedles
Sample = old |on dwa- Long on long old [(on dwa- Long on long
Time twigs |rf shoot| shoots | shoot twigs |rf shoot| shoots | shoot
R-1014 Spr. 0.63 1.82 1.41 1.47 0.24 1.70 — —
Autu. 0.76 0.78 1.05 1.27 0.54 1.13 0.78 1.73
R-1015 Spr. 0.36 1.85 1.34 1.36 0.67 2.06 — —
Autu. 0.73 0.37 1.03 1.75 0.34 1.83 0.88 1.55
R-1016 Spr. 0.56 | 1.62 | 1.53 | 1.57 0.57 1.97 — —
Autu. 0.72 1.29 0.99 1.57 0.46 1.77 0.80 1.82
R-1040 Spr. 0.66 2.04 1.50 1.76 0.56 1.87 — —
Autu, 0.69 1.16 0.90 1.40 0.54 1.56 0.73 1.77
R-1041 Spr. 0.64 1.60 2.00 1.67 0.65 1.15 — —
Autu. 0.74 1.09 0.92 1.47 0.62 0.68 0.71 1.98
b= Spr. 0.57 1.79 1.56 1.57 0.54 1.75 — —_
Average Autu. 0.73 1.23 0.98 1.49 0.50 1.40 0.78 1.77
S-1001 Spr. 0.46 1.20 — 0.98 0.52 1.41 —_ —
Autu. 0.45 1.25 0.88 1.32 0.55 1.64 0.73 1.23
S-1002 Spr. 0.43 1.20 1.06 1.06 0.46 0.97 — —
Autu. 0.62 1.05 1.01 1.26 0.59 1.47 0.78 1.57
S-1003 Spr. 0.50 | 1.22 | — | 0.9 — — — —
. Autu. 0.57 1.32 1.02 1.47 0.59 1.46 0.74 1.51
S-14 Spr. 0.42 | 1.44 | 1.09 | 1.12 — — — —
Autu. 0.66 0.84 1.04 1.50 0.56 1.54 0.78 1.69
S-17 Spr. 0.49 1.26 0.86 1.12 0.67 1.33 — —
Autu. 0.67 0.95 1.05 1.44 0.60 1.41 0.59 1.32
b= ] Spr. 0.46 0.25 1.01 1.06 0.55 1.23 — —_
Average Autu. 0.5 1.08 1.00 1.40 0.58 1.30 0.72 1.46
EYWECKNTS Y vBROEHR
P % of dry weight
R-1014 Spr. 0.08 0.15 0.18 0.16 0.12 0.24 — —
Autu. 0.16 0.15 0.19 0.12 0.10 0.15 0.16 0.16
R-1015 Spr. 0.08 0.17 0.23 0.19 0.12 0.25 — —
- Autu. 0.12 0.14 0.15 0.17 0.09 0.18 0.14 0.21
R-1016 Spr. 0.08 0.19 0.21 0.23 0.13 0.27 — —
Autu. 0.13 0.19 0.15 0.17 0.11 0.19 0.15 0.26
R-1040 Spr. 0.09 0.23 0.25 0.26 0.13 0.27 — —
Autu. 0.13 0.20 0.14 0.26 0.10 0.20 0.12 0.30
R-1041 Spr. 0.09 0.20 0.27 0.25 0.12 0.29 — —
Autu. 0.12 0.14 0.14 0.16 0.10 0.16 0.13 0.19
S b= ] Spr. 0.08 0.19 0.23 0.22 0.12 0.26 — —
Average Autu. 0.13 0.16 0.15 0.17 0.10 0.18 0.14 0.22
S-1001 Spr. 0.07 0.14 0.18 0.14 0.11 0.22 — —
- Autu. 0.13 0.14 0.19 0.15 0.11 0.18 0.13 0.15
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Year 1960 1961
R BN, M s sberardr w2 el g sueerls g
Sample 1 year |Needles Lon Needles| 1 year |Needles Lon Needles
mp = old |on dwa- € lon long old |on dwa- € lon long
Time twigs |rf shoot| shoots | shoot twigs [rf shoot| shoots | shoot
S-1002 % Spr. 0.07 0.15 0.22 0.17 0.11 0.28 — —
" K Autu. 0.13 0.13 0.16 0.13 0.10 0.16 0.16 0.16
S-1003 Spr. 0.08 0.13 0.20 0.14 — — — —
- Autu. 0.14 0.15 0.16 0.16 0.10 0.16 0.12 0.16
S 14 Spr. 0.08 0.17 0.19 0.16 —_ — b —
Autu. 0.11 0.16 0.16 0.18 0.11 0.19 0.15 0.20
S 17 Spr. 0.08 0.14 0.18 0.16 0.13 0.28 — —
Autu. 0.11 0.15 0.15 0.17 [ O.11 0.15 0.17 0.18
B Spr. 0.08 0.15 0.19 0.16 0.12 0.26 — —
Average Autu. 0.12 0.15 0.16 0.16 0.11 0.17 0.15 0.17
EYECHRT B MBOEHSE
K % of dry weight
R-1014 Spr. 0.26 0.28 0.45 0.46 0.51 0.58 — —
Autu. 0.29 0.27 0.42 0.33 0.30 0.33 0.14 0.39
R-1015 Spr. 0.49 0.58 1.21 0.97 0.81 0.99 — —
Autu. 0.34 0.63 0.61 0.89 0.39 0.70 0.61 1.10
R-1016 Spr. 0.45 0.43 0.80 0.79 0.66 0.76 — —
Autu. 0.34 0.47 0.51 0.46 0.35 0.47 0.55 0.56
R-1040 Spr. 0.26 0.23 0.54 0.48 0.40 0.48 — —
Autu. 0.31 0.22 0.37 0.26 0.27 0.28 0.33 0.27
R-1041 Spr. 0.39 0.43 0.89 0.78 0.56 0.73 — —
Autu. 0.34 0.50 0.49 0.46 0.34 0.44 0.50 0.47
Spr. 0.37 0.39 0.78 0.69 0.59 0.71 — —
Average Autu, 0.32 0.42 0.48 0.52 0.33 0.44 0.48 0.56
S-1001 Spr. 0.30 0.24 0.37 0.46 0.51 0.50 — —
Autu. 0.27 0.15 0.41 0.21 0.32 0.22 0.45 0.27
S-1002 Spr. 0.36 0.28 0.67 0.65 0.50 0.66 — —
Autu. 0.30 0.12 0.53 0.27 0.32 0.36 0.49 0.36
S-1003 Spr. 0.37 0.23 0.42 0.52 — — — —
Autu. 0.31 0.21 0.45 0.33 0.36 0.35 0.49 0.38
S 14 Spr. 0.41 0.27 0.56 0.60 — — — —
Autu. 0.43 0.27 0.57 0.32 0.39 0.37 0.53 0.37
S 17 Spr. 0.47 0.46 0.68 0.77 0.72 0.88 — —
Autu. 0.43 0.32 0.65 0.36 0.37 0.57 0.53 0.57
S B Spr. 0.38 0.29 0.54 0.60 0.58 0.68 — —
Average Autu, 0.35 0.21 0.52 0.30 0.35 0.37 0.50 0.39
BYECHT 5 AKOEHH
Ca % of dry weight
R-1014 Spr. 0.44 0.43 0.35 0.32 0.28 0.11 —_ —
Autu. 0.31 0.60 0.24 0.46 0.36 0.47 0.30 0.43
R-1015 Spr. 0.31 0.33 0.36 0.32 0.20 trace — —
Autu. 0.20 0.50 0.20 0.33 0.19 0.30 0.25 0.20
R-1016 Spr. 0.31 0.30 | 0.30 | 0.30 0.21 trace — —
Autu. 0.25 0.41 0.21 0.33 0.29 0.39 0.20 0.28
R-1040 Spr. 0.42 0.68 0.43 0.50 0.24 0.19 — —
Autu, 0.40 0.97 0.30 0.57 0.39 0.80 0.31 0.54
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Year 1960 1961
A ¥t
I e I Y Y
Sample 1 year [Needles Lon Needles! 1 year |Needles Lon: Needles
= old |on dwa- € lon long old |on dwa- € lon long
Time twigs [rf shoot| shoots | shoot | twigs |rf shoot| shoots | shoot
R-1041 % Spr. 0.32 | 0.3¢ | 0.29 | 0.32 | 0.23 | 0.04 — —
t Autu. | 0.20 | 0.53 | 0.22 | 0.38 | 0.24 | 0.43 | 0.26 | 0.31
# Spr. 0.36 | 0.41 | 0.3¢ | 0.35 | 0.23 | 0.07 — —
Average Autu. 0.27 0.60 0.28 0.41 0.29 0.47 0.26 0.35
S-1001 Spr. 0.58 | 0.55 | 0.36 | 0.33 | 0.45 | 0.30 | — —
Autu, 0.48 | 0.67 | 0.44 | 0.51 | 0.63 | 0.73 | 0.47 | 0.53
S.1002 Spr. 0.44 | 043 | 0.32 | 0.40 | 0.32 | 0.18 | — —
Autu. 0.46 | 0.64 | 0.31 | 0.42 | 0.39 | 0.65 | 0.30 | 0.43
S-1003 Spr. 0.49 0.42 0.35 0.34 — — — —
Autu. 0.40 | 0.56 | 0.30 | 0.52 | 0.43 | 0.54 | 0.31 | 0.38
s 14 Spr. 0.50 | 0.46 | 0.41 | 0.40 — — — —
Autu. 0.35 | 0.70 | 0.29 | 0.62 | 0.38 | 0.61 | 0.41 | 0.51
s 17 Spr. 0.40 | 0.3¢ | 039 | 0.37 | 0.32 | 0.15 | — —
Autu. 0.38 | 0.57 | 0.28 | 0.48 | 0.40 | 0.47 | 0.40 | 0.34
¥ # Spr. 0.48 | 0.44 | 0.36 | 0.37 | 0.36 | 0.21 — —
Average Autu, 0.41 0.63 0.32 0.51 0.44 0.58 0.38 0.44
EWEICKT AR OTE SR
Si % of dry weight
Spr. — — — — 0.07 0.28 — —
R-1014 Autu. — 1.16 — 0.74 | 0.06 | 0.95 | 0.05 | 0.65
Spr. — — — — 0.07 | 0.21 — —
R-1015 Autu. — | 134 | — | 0.8 | 0.04 | 0,98 | 0.05 | 0.6
" Spr. — — — — 0.08 0.30 — —
R-1016 Autu. — V137 | — | o079 || 006 | 1.17 | 0.05 | 0.67
Spr. — — — — 0.11 0.35 — —
R-1040 Autu. - 147 | — | 095 || 012 | 1.42 | 0.03 | 0.92
Spr. — — — — 0.07 | 0.25 — —
R-1041 Autu. — |13 | — | o078 || 0o8 | 1.10 | 0.02 | 0.79
s # Spr. — — — — 0.08 | 0.28 | — —
Average Autu, — 1.34 — 0.82 0.07 1.12 0.04 0.73
Spr. — — — — 0.10 | o.55 | — —
S-1001 Autu. — 1.57 | — 1.22 || 011 | 1.46 | 0.03 | 0.86
Spr. — — — — 0.08 | 0.36 | — —
§-1002 Autu. — 159 | — | o.8s | 0.06 | 1.40 | 0.02 | 0.84
Spr. — — — — — — — —
S-1003 Autu. — | 174l — | 121§ 007 | 1.36 | 0.02 | 087
S 14 Spr. - . — - — - - -
Autu. — 1.76 | — 1.10 || 0.08 | 1.48 | 0.02 | 1.08
s 17 Spr. — — — — 0.10 0.29 — —
Autu. — 1.82 — 1.8 || o1 | 132 | — | 0.99
B Spr. — — — — 0.09 0.40 — —
Average Autu. — 1.70 — 1.09 0.09 1.41 0.02 0.93
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EYECHT HKG DES R
Ash % of dry weight
Year 1960 1961
BRI B el e luceaR g R | Fa B RAEERE & X
Sample \\ 1 year |Needles Lon Needles| 1 year |Needles Lon Needles
= # old |on dwa- g |on long old |on dwa- € |on long
Time twigs |[rf shoot| shoots | shoot | twigs |[rf shoot| shoots | shoot
R-1014 # Spr. 2.11 3.03 2.61 2.70 2.37 2.85 — —
X Autu. 2.55 5.03 2.10 3.97 2.13 4.53 2.16 4.25
R-1015 Spr. 2.26 3.16 3.82 3.66 2.65 3.40 — —
Autu, 2.11 5.48 2.15 4.62 1.82 4.76 2.52 5.00
R-1016 Spr. 2.44 3.34 2.98 3.46 2.56 3.15 —_ —_
Autu. 2.09 5.56 1.98 4.15 2.07 5.11 2.24 4.51
R-1040 Spr. 2.51 3.96 3.00 3.43 2.38 3.17 — —
Autu. 2.37 6.75 2.25 5.41 2.39 6.60 2.23 5.45
R-1041 Spr. 2.26 3.19 3.49 3.38 2.24 3.09 — —
Autu. 1.88 5.78 2.09 4.61 1.97 4.83 2.26 4.57
B Spr. 2.32 3.33 3.1 3.32 2.44 3.13 — —
Average Autu. 2.20 5.72 2.12 4.55 2.08 5.16 2.28 4.76
S-1001 Spr. 2.98 3.36 — 3.44 2.74 3.80 — —
Autu. 2.82 5.84 2.09 4.74 — 6.43 — 4.86
S-1002 ~ Spr. 2.40 | 3.60 | 8.07 | 3.59 || 2.22 | 3.42 — —
Autu. 2.58 6.08 2.27 4.27 2.18 .6.22 2.22 4.65
S-1003 Spr. 2.72 3.45 — 3.18 — — — —
Autu. 2.70 6.45 2.22 5.20 2.32 5.97 2.10 4.86
S 14 Spr. 2.77 3.80 — 3.40 . — — —
Autu. 2.58 6.72 2.47 5.62 2.21 6.14 2.38 5.41
S 17 Spr. 2.57 3.43 — 3.05 2.92 3.85 — —
Autu. 2.57 6.37 2.56 5.20 — 5.84 — —
¥ =] Spr. 2.69 3.53 3.07 3.33 2.63 3.69 — —
Average Autu. 2.65 6.29 2.42 5.00 2.24 6.12 2.23 4.95

LHEZDRDOT, HROCIIMESTONFREIRY L, BROREEEL LTONLLAYOTRE
PHEE, REMCIEEOETE b7 LRI %,

LRCEC BT BRI EARL, BEBOHIRRB LIS N, P XU K KEATV5, &0
T LRBRC LA HEE LTS TR Th B,

BEUEACI TR EERDOS 2 21E, FLLTEKROETICEY HLRbDEE 2 HbADOD
T, ChHBERAKRDOEHRC L BKARHOER ST » T HDOTIRRV LEBEIN S,

IRERINC T 1FEARIC I\ TIEN I LOP i s T BERIC S 523, MEER BT
BT LT B, 2 OFEMES Y, BRERIClWTRRD &2 51k,

(5) (BRI 3svT 5 MBS DEEINE/L

HRAIUESBEACTE  THRBGC ¥R L, A F—-REHEC X 0 R Lic@eRoEc
B RS OIS 10 RCRT LB ThB, COEEND, T TN, U2
BRARDESTCE TR LT LK, NEFRIMPBLSBC S TRY LT 30K LT, BFE
TILHCHR LT3 Z LIIATPHOERGER L Lbic, BETRELSTHS, L L, NUSORSOH
RERBLSEVH LS LWEIRL SR,
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Table 8, Accumulation of nutritional elements in needles and
twigs of larch trees (Compartment 23).

ERN = *
Time Spring, 1960 Autumn, 1960
1 AR fl;g ﬁalﬁ WA AR :I% % & W 257 53 % 7%% W ﬁﬁiﬂﬁ
eedles eedles : eedles eedles
oK lyear |on dwarf Long on long 1 year |,n dwarf Long on long
Sample old twigs| shoot shoots shoot old twigs| shoot shoots shoot
N % of dry weight
R-1018 0.50 1.81 1.29 1.79 0.81 1.32 Q.97 1.79
R-1019 0.53 1.75 1.06 1.51 0.81 1.75 1.14 1.74
R-1020 0.55 1.68 1.11 1.62 0.81 1.20 1.04 1.72
R-1021 0.57 1.81 1.13 1.68 0.77 1.40 0.83 1.60
R-1022 0.50 1.82 1.18 1.76 0.93 1.58 1.04 1.82
R-1023 0.60 1.96 1.26 1.65 0.88 1.54 0.87 1.58
R-1024 0.52 1.83 1.04 1.60 0.78 1.46 1.13 1.33
R-1025 0.36 1.83 0.95 1.60 0.92 1.92 1.10 +1.78
Average 0.52 1.81 1.13 1.65 0.84 1.52 1.02 1.67
S-1005 0.53 1.32 1.18 1.54 0.79 1.15 0.94 1.32
S 6.27 0.36 1.50 1.11 1.23 0.78 1.41 1.14 1.62
Average 0.45 1.41 1.14 1.39 0.79 1.28 1.04 1.47
P % of dry weight
R-1018 0.09 0.18 0.19 0.20 0.11 0.21 0.13 0.25
R-1019 0.08 0.16 0.19 0.20 0.11 0.19 0.17 0.28
R-1020 0.09 0.18 0.19 0.19 0.13 0.17 0.15 0.18
R-1021 0.09 0.17 0.19 0.20 0.11 0.15 0.14 0.21
R-1022 0.09 0.19 0.21 0.23 0.11 0.18 0.15 0.31
R-1023 0.10 0.18 0.19 0.18 0.10 0.18 0.12 0.21
R-1024 0.09 0.20 0.19 0.20 0.11 0.16 0.15 0.23
R-1025 0.09 0.22 0.17 0.20 0.12 0.25 0.16 0.29
Average 0.09 0.19 0.19 0.20 0.11 0.19 0.15 0.24
S-1005 0.09 0.18 0.22 0.22 0.14 0.19 0.14 0.24
S 6.27%* 0.08 0.20 0.19 0.21 0.12 0.20 0.15 0.23
Average 0.08 0.19 0.20 0.22 0.13 0.20 0.14 0.23
'K % of dry weight
R-1018 0.54 0.47 1.14 0.73 0.35 0.45 0.52 0.59
R-1019 0.54 0.55 1.06 0.81 0.37 0.50 0.49 0.56
R-1020 0.46 0.35 0.82 0.74 0.36 0.28 0.50 0.47
R-1021 0.53 0.50 1.06 0.92 0.36 0.54 0.50 0.72
R-1022 0.44 0.41 0.98 0.86 0.37 0.40 0.43 0.46
R-1023 0.39 0.32 0.84 0.70 0.30 0.31 0.39 0.33
R-1024 0.39 0.32 0.84 0.72 0.32 0.29 0.55 0.38
R-1025 0.46 0.40 1.00 0.88 0.39 0.49 0.60 0.45
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= ki ’ # &
Time Spring, 1960 Autumn, 1960
Boart | 1 Pt | g5 B O | didpoie B g O 1Rk | R Ok | ek | R
eedles eedles eedles eedles
T 1 year on dwarf Long on long 1 year on dwarf Long on long
Sample old twigs| shoot shoots shoot old twigs| shoot shoots shoot
Average 0.47 0.41 0.97 0.80 0.35 0.41 0.50 0.49
S-1005 0.46 0.32 0.80 0.64 0.37 0.31 0.59 0.42
S 6.27 0.46 0.31 0.89 0.72 0.40 0.35 0.62 0.41
Average 0.46 0.31 0.85 0.68 0.38 0.33 0.61 0.42
Ca % of dry weight
R-1018 0.20 0.42 0.19 0.45 0.23 0.55 0.19 , 0.42
R-1019 0.25 0.37 0.22 0.33 0.31 0.51 0.27 0.37
R-1020 0.24 0.41 0.20 0.23 0.25 0.64 0.21 0.38
R-1021 0.20 0.32 0.22 0.18 0.22 0.38 0.21 0.25
R-1022 0.30 0.43 0.25 0.20 0.36 0.73 0.35 0.53
R-1023 0.32 0.52 0.29 0.33 0.27 0.73 0.28 0.41
R-1024 0.45 0.59 0.34 0.35 0.56 0.96 0.32 0.43
R-1025 0.28 0.52 0.27 0.27 0.29 0.75 0.32 0.52
Average 0.28 0.44 0.25 0.29 0.31 0.66 0.27 0.41
S-1005 0.24 0.56 0.25 0.35 0.30 0.77 0.23 0.55
S 6.27 0.39 0.49 0.31 0.29 0.37 0.68 0.30 0.44
Average 0.31 0.52 0.28 0.32 0.34 0.73 0.26 0.49

* In the names of R-1018, ------ , and S-1005 ‘T - 33’ is constructed in front of
these names, respectively.
**  Sampled for a control, heavily damaged.

(6) I, BRIVHCERTIBRITEOLH

BGERNCEST 2RI TROSHELMS Z 21k, WEEHORBEEET 5HFNLFEN,Y Licd, Lic
230 T, BHEEZRACET 5 2RO OSFREZER L, ZORERE, # 11 REIUH 12 RiKRT
LD THB,

%K%ET%%%%%@ﬁb,N,P@EHﬁ%K,m%x&%uw%béa:6lbﬂﬁ®ﬁﬂﬁ#
»THLin%, ERBBOTREEL LEEL TIIBEO LB QI Lichi-T, #MinT 5, Tibb,
BRI FEEOTEbN TV AFICSE LT 5, L& 52, KIEEATIE N,P LA UELERT
2, BERTIEEO LTI BE0NL- &0 Ligy, Ca IEAR, HMEALICHEOLTCIZE
LR bhig 2%, WEOMECH DRI EOEL D, $LHCHVEREDEDOHCETS (AR
Rohs, SLEEO LTI X2 —EOBMIIRLAEVE, R EOFECHTEL EOECSL,
DT EBOTHEFLL L BHEMELELR S,

BICERT 2RO TROBIBECS L, THH D OMICHL » TR b, ¥RTRLY LEBCH
C o THLIRB. THIRBE, IHCE VW THLATEHSA, DM TIHZLA Y ETOENRLRE L,
Lo, Ca 3R E Tk, TROMCENRORRV L5 THD, ZhboOENCIIERORE
T X BRI
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H9E MEARER IVHERCEKT 3 EEBWEROHE
Table 9. Comparison with results of inorganic analysis of needles between
the lightly and heavily affected trees.

ES = B YW &5 B 0O R fi# £
Note

Element Difference in inorganic contents

Bt 250, NN

1.

2. K ERTRY, BEART TN, HE
RTEE EOFECE, BEKRKTREREE | NOEEEH

N DIETH

3. : TR OIS\, - X
w0 %giﬁﬁghoﬁmgvo HHIRR DRE S

4. WE L HBELEBMITS -,

1. BERCS,
P 2. B EEARTHE  FESHL, HRES B D
ﬁ%*f%ﬂ:j& Lo

3. WH L HBEE LWL,

BEARCTH
BRI« AT, WEAR T, N/K HoE
m# & bR EDEC S,
BEARTHE LIRS

WEMCER L,
Ca QIS ON: 3527118

2) BRI —5H7,
3) Ek koL,

WERCER L,

Si 1) @R EDFETL L,

2) BMcE—5TE
515 e AW KHGRBOET
M & bR s, '
HERTHE LB, #ERTH—
WERTES LOFECH L,

* EHMEREARR LR IE RS 5L

Included the candidate tree for the resistance and the tree protected from

W N

BN

the infection.

OREREREAR S T
Included the candidate tree for the susceptibility.

i BEHTIRSTRORIL, BIOEWBAODRTIE, BoMR L KERWL 5 Tho0, MoK
KIFHKEERCETHERDPEERCH LE S i, BEXET S, MUY O % 2RI
BLALHPREELC TR IND DT, RICkit 3RS OFRRI bk EificZ e RgTor®
2bhb, Lichi-T, Z0DX 5 ERICkFHEFOTRIL, BHC X HBEOEMETICE L3 bD
, 2y HACEIESTRROLDCERLE L AN LT, LCABRIRVCEENLS X5 Clbh
" B BICHHE & RO & DBIRIC S\ Tk~ 5 & 512, K2 P ORRZAMORMCHE BB 5
LRI TVBDT, b o & dEROBMOGEACER LSTVWKORC KT 25BIEREHEY D
DL LND, LI, BECET 3K, BEATIILBRICS S TRBCORERERT

e ——
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10 % EHCKT RS I~V OECETN LIRS THEOEHN L
EYECHTD %)
Table 10. Seasonal variation of nutritional elements in needles of larch
trees (% of dry weight).

ABHRER A H
Date of N P K Ca Si Ash
sampling ]
£ K
Healthy tree

6 4 22 H

Jun. 22 1.79 0.14 0.55 0.22 — 2.64
78 22 H .

July. 22 1.75 0.13 0.60 . 0.17 i 3.10
8 20H

Aug. 20 1.64 0.14 0.65 0.20 0.88 3.56
9 8 20 H

Sep. 20 1.82 0.15 0.68 0.27 9.52 3.97
108 20 H

Oct. 20 1.46 0.15 0.83 0.27 0.61 4.66

.
Diseased tree

6 B 22 H .

Jun. 22 1.43 0.12 0.76 0.26 3.12
73 22 H

July. 22 1.01 0.10 0.87 0.21 — 3.89
8 A 20 H

Aug. 20 1.83 0.13 0.76 0.23 0.53 3.77
9 A 20 H

Sep. 20 1.67 0.14 0.85 0.33 0.62 4.43
10 20 H

Oct. 20 1.54 0.12 0.80 0.34 0.82 4.99

WHBDRKL, BERCKWTI LTSI 20/HLOEN L E W HE L LbEE2 B L E, KO
BHEAKSER JUMMCT 2 B ERTE Vv X 5l bh b,

(7) BEAFHERCHT BRI

R-1014, R-1040 o 2 fEfAiL 3 EINCEIIMEBRMIA & U GREI h, BESBEIMEEHA L L TR
WMRLTVBMEGTHDH, FTRCROhD L5 K & Ca OEHBEICHOBIIEREA L btk
RMRbhD, Ticbhb, KOENPHLL Ca 0ENSL T, BREEC X HTw5%, Zhit1960,
1961 £ L ST L 5 RBSERL, —BHHOLDLIIEL DRI, Tihbb, R-1014, R-1040 ik
WEHOREGHIMHEDND L ST ELbIABL, bAHVITELEDOERMC L BEEN L LAK, 20
RERARDIDHEDLERS DT L BERIT X % BFE K DRES TR 1775 - 1o

a) HERMALEOLEMAR

8 13 RIRT Lk, T-33-R-1014, T-35- R-1040, T-33 « S-1001 OJX37T 5 Hh & D HEHRIC
BOMX LA L DENE L, Kk LU Ca §RBCHNRULAED LRV, DF D, S OHIKIICK-
TREEMRERERFEELLV 2 o Ty,

b) BERMREME G OEHHT

BHERE DD ARSI WIcEARMMEER L, HBENoRIhTURWEEAEOERCERS L
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b DOThHB, Lichi- T, R &L LTOFFC OV TRMEN R b TldZev A3, T-33-R-1015
T-35-R-1040 ¥ XU T-33-S-1001 o 3 WOWEMBAIC O EFESFTELEML 7o TORERITE 14 iR
TLEDThHB, ZOFE T-35-R-1040 OPRMEGE, OSBRI & ek L TBRIC R » 7oKt
Bl % HI=v ok, HCERTLIESTEORLNA

Table 11. Distribution of nutritional elements in stem and needles of larch trees.

% EF K—A
Lightly affected tree-A
3 Stem ¢t 3 Needles
M wm|m :
Disk Height B K ¥ W Awoual ring 2 1 0
Bark 1—5 6—10 | 11—17
N % of dry weight
m ;
Vil 10.0 — — — — - — 2.31
VI 9.2 0.71 0.19 — - | = 1.88 2.24
v 7.2 0.55 0.11 — — l — 1.99 2.13
v 5.2 0.42 0.09 0.06 —_ —_ 1.93 2.24
L 3.2 0.42 0.09 0.07 — 1.76 1.82 1.85
I 1.2 0.42 0.08 0.04 0.04 — — —
I 0.2 0.41 0.09 0.06 0.05 — — —
P % of dry weight
Vil 10.0 — — — — — — 0.45
V1 9.2 0.100 0.079 — — — 0.26 0.34
v 7.2 0.062 0.023 — — — 0.18 0.20
v 5.2 0.055 0.020 0.001 — — 0.15 0.21
TiL 3.2 0.058 0.019 0.001 — 0.15 0.15 0.17
IL 1.2 0.054 0.017 0.002 0.001 — — —
I 0.2 0.059 0.017 0.004 0.001 —_ — —
K % of dry weight
i 10.0 — — — — — — 1.23
Vi 9.2 0.45 0.23 — — — 0.70 1.09
v 7.2 0.30 0.09 — — — 0.70 0.93
w 5.2 0.27 0.08 0.03 — — 0.62 0.90
n 3.2 0.26 0.08 0.02 — 0.75 0.68 0.93
IT 1.2 0.21 0.07 0.03 0.02 —_ — —
I 0.2 0.24 0.07 0.03 0.01 — — —_
Ca % of dry weight
VIt 10.0 — — — — — — 0.22
Vi 9.2 0.16 0.04 — — — 0.23 0.11
v 7.2 0.14 0.02 — — — 0.27 0.23
v 5.2 0°16 0.03 0.02 —_ — 0.33 0.24
TL 3.2 0.12 0.02 0.02 — 0.17 0.23 0.21
I 1.2 0.13 0.03 0.02 0.02 — b —_
I 0.2 0.16 0.03 0.02 0.02 — — —
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-3 Stem &t a5 Needles
M W& X "
F Annual ring
Disk Height W 2 1 0
Bark 1—5 , 6—10 ] 11—17
Si % of dry weight
m
I 10.0 — — — — — - 0.68
Vi 9.0 — — — — — 1.34 0.85
v 7.2 — — — — — 0.99 0.73
w 5.2 — — - — — 0.94 0.75
T 3.2 — — — — 0.86 0.82 057
b1 1.2 — — — — — — —
I 0.2 — — — — — - —
Ash % of dry weight
it 10.2 . — —_ — — — 5.87
Vi 9.2 1.81 0.78 — — — 5.59 5.09
v 7.2 1.32 0.43 — — —_ 4.57 4.59
v 5.2 1.37 0.37 0.18 — — 4.38 4.31
TL 3.2 1.12 0.32 0.16 — — 3.97 4.00
I 1.2 1.11 0.26 0.12 0.16 — — e
I 0.2 1.23 0.28 0.13 0.11 — — —
W E B—A
Heavily affected tree-A
N % of dry weight
VI 7.0 —_ —_ — —_ —_ 2.07 2.41
v 6.2 0.73 0.17 — — — 2.10 2.28
w 5.2 0.70 0.13 — — 2.02 2.02 2.18
T 3.2 0.52 0.10 0.05 —_— 1.85 1.90 2.04
Ir 1.2 0.50 0.10 0.05 e — 1.58 1.30
I 0.2 0.53 0.11 0.06 0.05 — — —
P % of dry weight
Vi 7.0 — — — — — 0.17 0.22
v 6.2 0.102 0.049 —_ —_ — 0.16 0.19
v 5.2 0.109 0.034 — — 0.16 0.15 0.17
s 3.2 0.093 0.020 0.004 — 0.16 0.15 0.16
I 1.2 0.071 0.023 0.005 e — 0.14 0.15
I 0.2 0.080 0.023 0.005 0.001 — — —
K % of dry weight
VI 7.0 —_ —_ — — — 0.65 0.78
v 6.2 0.36 0.12 — — — 0.71 0.79
v 5.2 0.38 0.10 — — 0.74 0.66 0.77
n 3.2 0.27 0.08 0.05 — 0.78 0.78 0.93
I 1.2 0.18 0.08 0.04 — — 0.69 0.78
I 0.2 0.21 0.08 0.04 0.02 — — —_
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o B Stem & 3 Needles
M W& X
1 e &4 oy Annual ring
Disk Height 2 1 0
Bark 1—5 6—10 | 11—17
Ca % of dry weight
m
VI 7.0 — —_ —_ — — 0.26 0.22
A\ 6.2 0.30 0.05 — —_— —_ 0.22 0.23
v 5.2 0.31 0.04 —_ — 0.25 0.28 C.19
1 3.2 0.27 0.04 0.03 — 0.29 0.31 0.24
It 1.2 0.23 0.03 0.02 — — 0.23 0.15
I 0.2 0.29 0.03 0.03 0.02 — —_ —_
Si % of dry weight
VI 7.2 —_ — —_ — — 1.05 0.67
A% 6.2 — — —_ — — 0.98 0.69
v 5.2 — — — — 0.91 0.85 0.54
L 3.2 —_ — —_ — 0.88 0.89 0.65
I 1.2 — — — — — 0.78 0.56
I 0.2 -_— — — — — —_ —
Ash % of dry weight
V1 7.0 — — — — — 4.50 4.39
v 6.2 1.95 0.51 — — — 5.27 5.17
v 5.2 2.01 0.43 — — 4.38 4.34 3.94
LS 3.2 1.72 0.47 0.31 — 4.49 4.78 4.23
I 1.2 1.48 0.39 0.28 — — — —
I 0.2 1.61 0.32 0.19 0.13 — — —
% % ¥—B
Lightly affected tree-B
. =23 Stem &t 3 Needles
] wiE I
B K 4 ¥y Annual ring
Disk Height 2 1 0
Bark 1—5 6—17
N % of dry weight
VI 7.0 — — — — — 3.12
A\ 6.2 1.16 0.19 — — —_ 2.73
v 5.2 0.80 0.13 —_ — 2.13 2.30
T 3.2 0.73 0.08 — 2.13 2.24 2.27
Ir 1.2 0.49 0.08 0.05 — — —
I 0.2 0746 0.09 0.07 — — —
P % of dry weight
VI 7.0 — — — — — 0.24
v 6.2 0.150 0.086 — — 0.20
v 5.2 0.114 0.042 — 0.16 0.17
TiL 3.2 0.098 0.023 — 0.18 0.18 0.20
I 1.2 0.064 0.018 0.002 — —
I 0.2 0.059 0.014 0.003 — — —
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) % Stem B Needles
M W& X
i % #F Annual ring
Disk Height 2 1 0
Bark 1—5 6—17
K % of dry weight
m
vi 7.0 — —_ —_ — —_ 1.38
v 6.2 0.81 0.30 — —_ —_ 1.22
v 5.2 0.44 0.13 — — 0.62 0.67
TiL 3.2 0.37 0.09 — 0.54 0.53 0.72
o 1.2 0.29 0.09 0.03 — — —_
I 0.2 0.27 0.07 0.02 — — —_
Ca % of dry weight
Vi 7.0 — —_ — —_ — 0.36
v 6.2 0.21 0.03 — —_— — 0.29
v 5.2 0.31 0.03 — —_ 0.38 0.27
TL 3.2 0.29 0.03 —_— 0.41 0.45 0.44
I 1.2 0.23 0.03 0.02 — — —_
I 0.2 0.24 0.02 0.02 — — —
Si % of dry weight
Vi 7.0 — —_ — — — 0.56
v 6.2 —_ —_ _— —_ —_ 0.69
w 5.2 —_ —_ — —_ 0.99 0.65
T 3.2 — —_ — 0.88 0.87 0.68
I 1.2 — — — — — —_
I 0.2 — —_ —_ — — —
Ash % of dry weight
Vi 7.0 —_— —_ — -—_ —_— 5.55
v 6.2 2.69 0.85 — — — 5.21
w 5.2 2.14 0.47 - —_— 5.03 4.22
TL 3.2 1.94 0.36 —_ 4.56 4.70 4.75
I 1.2 1.54 0.35 0.16 — — —_
I 0.2 1.58 0.23 0.10 —_ — —
W & BB
Heavily affected tree-B
N % of dry weight
m)
Vi 5.7 et — — — — 2.17
v 5.2 0.76 0.14 —_ — 1.90 2.07
v 4.2 0.70 0.11 — 2.02 2.03 2.07
1L 3.2 0.62 0.07 — 2.02 2.07 1.96
I 1.2 0.43 0.07 0.06 —_ — —
I 0.2 0.41 0.09 0.05 —_— _ —_
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B Stem £t #= Needles
=
4 #y Annual ring
Disk Height 2l i 2 1 0
Bark 1—5 6—17
P % of dry weight
m
Vi 5.7 — —_— — —_— —_ 0.17
A% 5.2 0.098 0.049 — — 0.18 0.16
v 4.2 0.089 0.024 —_ 0.18 0.19 0.16
1L 3.2 0.080 0.019 — 0.19 0.17 0.15
1I 1.2 0.084 0.013 0.004 — - -
I 0.2 0.078 0.016 0.003 — — —
K % of dry weight
VI 5.7 — —_— — — —_ 0.63
A\ 5.2 0.47 0.15 —_ — 0.59 0.51
v 4.2 0.39 0.10 —_ 0.68 0.63 0.53
jilis 3.2 0.32 0.07 — 0.68 0.62 0.59
I 1.2 0.25 0.04 0.03 — — —
I 0.2 0.18 0.05 0.02 — — —
Ca % of dry weight
VI 5.7 — — — — — 0.68
A\ 5.2 0.26 0.04 — — 0.51 0.50
v 4.2 0.32 0.04 . 0.44 0.50 0.55
s 3.2 0.36 0.04 —_ 0.46 0.53 0.50
1T 1.2 0.27 0.04 0.06 — — —_
I 0.2 0.22 0.03 0.03 e — —
Si % of dry weight
Vi 5.7 — — — I — 0.93
v 5.2 — — — . — 1.68 1.09
v 4.2 — — — . 1.55 1.61 1.08
it 3.2 — — — 1.41 1.02 1.12
Ir 1.2 — — —_ — — —
I 0.2 — — — — — —
Ash % of dry weight
VI 5.7 — — —_ — — 5.32
v 5.2 2.14 0.57 —_ —_ 6.37 5.16
w 4.2 2.03 0.35 — 5.95 6.11 5.01
hits 3.2 2.02 0.30 — 6.04 6.02 4.84
I 1.2 1.67 0.23 0.22 — —_ —
I 0.2 1.44 0.19 0.11 — — —
O O MR TEA LRI LD

11 SEARRCTEE Uil L3

[

-2 SEARICTELE Ui Ek E o3

Needles 0---The needles on the long shoot.
1---The needles on the one-year-old twig.
2---The needles on the two-year-old twig.
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F12E H5=vORCEHRTLIES LR
Table 12. Accumulation of nutritional elements in the root of
larch trees (% of dry weight).

JL FRIR o K| Bolk | Book |8 3| B o K| Rodé | Bo.ok | 1]
Heart- Root Heart- Root
Element Barks | Sapwood wood point Barks | Sapwood wood point
% & AK—A W E OKR—A
, Lightly affected tree-A Heavily affected tree-A
: N 0.62 0.11 0.06 0.69 0.56 0.13 0.08 0.74
P 0.11 0.02 0.01 0.08 0.09 0.02 0.01 0.11
K 0.48 0.07 0.02 0.33 0.32 0.07 0.07 0.31
Ca 0.22 0.02 0.02 0.17 0.22 0.03 0.03 0.15
Ash 1.77 0.30 0.16 1.84 1.75 0.37 0.33 1.79
#% &H A—B W & KB
Lightly affected tree-B Heavily affected tree-B
N 0.48 0.07 0.05 0.17 0.44 0.09 0.06 0.46
P 0.08 0.02 0.01 0.05 0.07 | 0.02 0.01 0.06
K 0.43 0.08 0.04 0.28 0.25 0.06 0°05 0.29
Ca 0.33 0.02 0.02 0.24 0.38 0.02 0.03 0.18
Ash 2.11 0.27 0.19 1.85 1.73 0.28 0.27 1.99
% 13 &k M OREST (26 HID
Table 13. Chemical composition of forest soils where the sample
stands (Compartment 26).
= ¥ = IKFEA A+ v EHhOESHE % of dry weight
UREE HRGEE
Sample Profile Loss of N P K Ca Si
pH burning
A 5.3 0.32 0.71 0.08 0.07 1.11 0.30
R-1040 AB 4.6 0.23 0.19 0.06 0.06 1.02 0.23
B’ 4.6 0.11 0.09 0.01 0.08 1.72 0.21
A 4.6 0.32 0.85 0.10 0.07 1.15 0.30
R-1015 AB 4.6 0.20 0.57 0.07 0.07 1.15 0.22
B’ 4.6 0.12 0.19 0.02 0.07 1.78 0.17
A 5.3 0.30 1.00 0.10 0.07 1.35 0.31
R-1017 AB 4.6 0.22 0.60 0.07 0.07 1.24 0.22
B’ 4.6 0.10 0.20 0.02 0.07 1.52 0.11

o — .

R&76¥, T-35-R-1040 2 oBEHEEHACKL, K 237 Ca BEL 5L Fh5 &) Bilo
BRI RSB blgh o 1o ZHBOBERICIIARDOEE, BAMEKOERD It L OBERMEAL T 5L
Bbh30T, BEETIMLOMERLIESHT I LNTER. GBS &I &, FE% Bk
B=

BEXBRORFOBREDORER LOCEBICRIFTHEC o ¥ THEIENTL 54, BEBLRLL,
WTRORE, SFHBRC OV THERLES 5 23 L OBMENEL bR ToEWERILS B4, KR
DRIF OB T HHENR L THIR W C L EHBMCRL TV 5,
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14 B OEREKROESN GR)IEMD
Table 14. Mineral contents in the needles and the twigs of the grafted
seedling (% of dry weight) (Asakawa nursery).

= kt il iz .
Sample Part p K Ca Si
Y FEE K
Twigs 0.11 0.33 0.32 0.08
R-1040 B R
Needles on 0.14 0.34 0.61 1.22
long shoot
= = 5
Twigs 0.12 0.33 0.37 0.12
R-1015 B
Needles on 0.20 0.31 0.66 1.04
long shoot
Y E AR
Twigs 0.15 0.33 0.42 0.10
S-1001 B & 3
Needles on 0.18 0.27 0.54 1.31
long shoot
] =

FRORFNEED 7~ Y ORERS JOCEBCRFTHEC O, Huc ki 5 EmE, &kl X0
RZHEMERAL SICo&, BRC X 5EERS JURRRBOEL, BRC X1 5 < Y KHARS O
165 % JIE R Uiz,

(1) EBERRTAEEEREIEYEICST S 5 7 < yHROFRKIC X 58255318 A LA X
DIXLED, ARFEEDI U E 2R TRRTED 30% DENFEELL, Li L, ThboOMARDOH
BREBCIVWELSLWEEE Uikh o7

(2) WBURTCERINICKFEDER JOBRZERHATE, BB 2RECHRERS LUE
B EOEDORIIIBEON 2, REOEEERIIN 3.5 f5h -1, MEAN L BERONENE sl
BIEARER, HERCEWTELLRFTH -

(3) Bl E BN E R T OMROFENEE /7 rr 7 4 4, BRIV 6HEERT I BOER
HRZ, WHBLALWBROBERUIOIAEEIL 2ETH LR RLIL S 7rr7 s AERICBELT
13, BFELL BAABEORFHLINICIH W THILSH LB LWEESAE L, IR bl LikEh
L BLhAEERCE . 2D B 7rr7 4 LaREOEENCHLLS LV, BUERECKVTH, &
270 LSS IR EIC L TE R,

(4) Btk X OCRZHERMBRER O LSRN T 2 HESTOBE, N, P, K XiiHcs &
AT, Ca, SiXECHFCE S FBADnb » o N IZRIE I TXED X v dBIcRAT
BH, HHETRC TR mT 2\ EARD bhiz, & OBEFIR, BIOBINC KT 2EFRBIC R\ T
LRI,

(5). MERS XUHWERDLE, Bl ICRICERT 2 EBES TROMHD 5B, WHECELT,
R o5 EIE LREIBICS < TRIIC Vb, #HCEWTUIETERCEN V., FRicki 3K
GRIIMHFITS L o blgus
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Researches on the Needle Cast of Larch.
Effect of the needle cast on growth and physiology of the host.
Tadashi Furukawa, Shéz6 Takar and Taketo Hama

Résumé

Effects of the needle cast on growth and physiology of the host, Japanese larch, have
been examined, and results obtained are summarized as follows.

1) The disease causes heavy browning of needles and defoliation of the larch during
the late summer to the early autumn. To estimate the damage caused by the disease the
loss in larch foliage was measured. It attained to more than 20 per cent of the total
foliage of the 8-year-old tree, at least. However, significant retardation in the height
growth was not observed in the same tree.

2) Growth in length of the current year’s shoot and the length of the needles on the
dwarf shoot of the resistant tree was 2 times those in the susceptible one. Dry weight
of the current year’s shoot in the resistant tree was also more than 3 times that of the
susceptible one. Further, the growth in the breast high diameter of the stem of the lightly
affected tree was much more than that of the heavily affected one.

3) Contents of chlorophyll, sugar, and 6 kinds of free amino acids in larch needles
were determined. Much greater amount of chlorophyll especially and of reducing suger
was found in healthy needles when compared with leaves either diseased or diseased in the
previous year.

4) Inorganic analysis of needles indicated that nitrogen, phosphorus and potassium were
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more in the candidate tree for the resistance than in the one for the susceptibility. In
contrast, calcium and silicon contents were higher in the latter. However, contents of
nitrogen in the candidate for the resistant tree was less in autumn than in spring. On
the contrary, nitrogen in the susceptible tree increased in autumn. This tendency was
also confirmed by comparison between the healthy and the diseased in another forest. In
view of these facts, the disturbance in nitrogen metabolism following the disease occurrence
was assumed. Increment of ash content in heavily affected tree may indicate a reduction
of the efficiency of water.

5) Analyticall determination of inorganic nutritional elements which distribute in needles,
stems, roots of the lightly and heavily affected trees was made. The accumulation of
potassium in the crown was rather high at the upper part in the former; however, no

difference was observed in the latter. Potassium content in roots was also greater in the
former.
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Table 1. Natures of candidate larch trees for resistant clone (at Mt. Fuiji).

% H | EARERA - ® K K
Natures Candidate tree for resistance Usual tree

B E # | TEROW MR THREROEF L i RFA#E
¥ AL, B UK PCEWCAE TERS, M, Huse BEOEDIS N,

[ (b d: 0 23 S L N
5 K| #ig, HEOBEVR . BERIGEFTY T, | HEOEENLLI S, -
3
E | TRV, PR .
Rt R m, B EOEIRBRELRSE 7 7 o RO | Bitk, B oI EECIEEE
B BB, HIZ 51,

g o | A OFBHURAA LCHE LISy, BHRIE | MENGIRARA LT, 4 DRI
D1, FE-,
% E| BRLTOVERCRIBELL, R & b LB RIS B,

$2k BEEG ORI

Table 2. Distribution of selected candidate larch trees for the resistance.

Bl BB B KX = 3 JhEEHX
Mt. Fuji area |[Nagano prefecture| Tohoku district | Hokkaido district
B i %
Resistant 60 5 6 22
8 m*
Control 8 0 ° 18

P T LA .

Rather susceptible
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BBHB, TnhThEEC LTI R\ T » THL, ERICHEET 5 ERC R T b
BUTELDTH, ZOHBIL 2007 r—VYIEEWTOARRLNIHDTHY, RIE1HLLT
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Fig. 1. A larch tree
selected for the resistance.

F2X EHtkl X ORZEERAR O EOEDHE

%, B (K-36-R-1001) A, &2 BES-D

Fig. 2. Appearances of the leaves of a tree selected
for the resistancee (left) and of those
of the susceptible one (right).
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Table 3. Natures of the resistant and susceptible clones reproduced by grafting.

E3 K
— Z£ Bud Bark of shoot # Leaf (July 15)

Clone no. EﬁD%tem Co;e L fﬁt ce Co;% %ﬁcﬁg % Co% Twi‘?ansvergl

opened our eat tra YT |warf shoot] ur section
K-36-R-100l ¢ 280 | B & g K & ® R

. oncentrated Greyish 120 Concentrated .

(Resistant) | Apr. 23 green Long green green Thick
mps1lefzsn | g wm |ESERIZL R o ) omo & |5 T
(Susceptible)| Apr. 25 | Light yellow crowded green Light green Thin

2. ERMMERHERY 00— ORE

a) BRERORE

BEARKC X ) WIS NISRIK 7 = — v Dbk B — &4 T CRET 5 LdRERELRE L1, BT
B, () 725~ H—BREREY F/R2TWA 2k, (2) BHECHK W THRBARAE L AFHITE
BLTVBI LR EDEERTHETHHENDBAL, LR, RE, WA, LWHOZERR XUHEE
it 5 AT OREM L RE L, BAEROLMIRECE U TEKIER L1, ChbOBERE ZHER,
B, Bt S L OHEEERREN L BT 5,

b) HEHHEOREHE

BEMTERI L LT, 8L AR BEEHs Do HRARINC & 0 BT 5 HA s RRAR DL 5 BATCRK
FElt, L, BES>FHIREE T 5100, REE I ATE ORREEL RERAI T L
TATHEREC X b RYA (B L1,

BEMEORER, WLIOREORRAY ¥ - T, &7 = — ¥ #MEKORFRILE BE L ISR ks
L OEH LI, RRRBEORTIL, FEORE, KEOBER ICEOREREY BAL, Lh bl
&= BE ME BLOABMICHT, TAER 3, 2, 1 X000 0EEExl, LT, 7=
- ORFBED,

N:[—7 rn—v ORKE, - =k L ORBKREK
TRLI, ZOFREIEEI AT, o, AESEREORY ¥ LDICEL T, BFILORREELF
BL, FHREFERE LHbLL,

BIREOREMIFHRD L B0 4 2FNCRE L1-0S, EHBREMLZBRV T, FERAIEL, 50
FHAIRRRE RN EOBEC L, ¥EHELCRERBICEL TR, Licais T, SHBRTEHR
O EFEMETERT 5,

LWRTEHTARBRK X 0 705, ERE-1 RERROBMBHICBEEL, MBRIKX 25 X031k 20 BEH
XV EERICEITC, ERK-4REERRORETS 12 41 7~ Y OB RE L7, TR
Eixv3hd ha Hi-h 3,000 A& L1,

o) EHiMOREERE



48— HERRBRBTEHE F 1785

FAR BRI v —vORKRE (ZEWREWM

Table 4. Disease occurrence of selected clones (at Kamabuchi test forest).

X ] Index of disease occurence
*ﬁ%”c’ﬂﬂ %E Eﬁg X
Site | FH | ;115 1.6~2.0 2.1~2.5 2.6~3.0
T-33-R-1004 | T-33-R-1001 T-33-R-1017 | T-33-R-1006 | T -33-R-1025
T-33-R-1013 | T-33-R-1002 T-33-R-1018 | T-33-R-1010| T-33-S-1001
T.33:R-1014 | T-:33-R-1003 T-33-R-1019 | T-33-R-1012 | T-33-S-1003
T-33:R-1005 T-:33-R-1020 | T:33-R-1015
1 6 T +33- R-1007 T 33 R-1021 T 33+ R-1024
T.33-R-1008 T-+33-+R-1022 | T-33-R-1050
T-33-R-1009 T -33-R-1023
T-33-R-1011 T -33- S-1005
T-33:-R-1016
T.33-R-1003 | T-33-R-1001 T-33-R-1019 | T-33-R-1009
T-33-R-1004 | T-33-R-1002 T-33-R-1020| T-33:-R-1010
T-33-R-1014 T -33- R-1C06 T+33-R-1021 T+:33-R-1025
2 3 T-33:R-1017 | T-33-R-1007 T-33-R-1022
T-.33-R-1018 | T-33:-R-1008 T-:33:R-1024
T-33:R-1023 | T-:33-R-1012  T-33-S-1003
T -33-R-1050 T -33-R-1015 T +33- S-1005
T-33-R-1016
T -34- R-1030 T+34- R-1032 T-34-R-1035 T:34-S-1010
3 5 T-:34-R-1034 | T-34-R-1033 T-34-R-1036
T-34-R-1034
T-35-R-1056 T +35- R-1040 T :36- R-1071 T35 R=-1041
T -35- R-1065 T+35-R-1055 T-36-R-1072 T+35- R-1042
T-36-R-1073 | T-35-R-1058  T-36-R-1075 | T-35-R-1051
4 3 T -36+R-1074 T35 R-1059 T 36 S-1030 T-35- R-1052
T-35-R-1060 K-36-R-1001 T-35-R-1053
T35 R-1064 : T-35-R-1054
T-35-R-1066 T-35+-R-1057
T 36 R-1070 T35 S-1020

Koo HEEESHAR N AE R Years repeated for test.

EROE D, ABERPEBCREEMICEL T3 013, SURERDOATHS, LicdisT,
SWREWICIT B 1959 F2 D 1964 1WA REHBRELE 4RCTT, ROLWELLLE 51T, FA—
7 B — YRRV HIERIMC L > TRROBENELD L00b 5, bz, BRE-1 02
IER—7 v — v ZRER L ThH 54, BiZIERMCERLSVERNRD bhs, S AUTRHEPER
SUEBEL TV 3 e HEBFBRENED - lcd TR EL2 2 E2 bhb, Lirl, T-33-R-1004, T
33:R-1014 IHFCHBL TE LD TEBRBEFRELRLICTE LV DT, ZOFHFX 27 D EFED
B/ r—ViATIWEBbhd, Chbisl DTHRROILKBEHERIDT 13 rr—Vhote, ¥
RS D7 v — VILFRO R IE 1.6~2.0 IKEFRLTW5, KSHL L TERIRL, 0 —
VIZAT U ARRKOEFRIBREZ R - 1228, ML TRRIEVL 5 Thhb,

(A% REREB, ®38 BEELR AESE & BA, RET SHE=)

NI IYREEOABICHT SEALOER

P - BRIR - ERI DI 1958 4ELIK, 7 7~ v RABORRCN T 2MREORES = £V 25~ v D
BIMEGEOBKR Lo fTie - TE, FRRMRDOZ DS, TRETIIL B, HEOHF~VE
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DR DB OEEAD D P OITR - DT, ZRIHET S,

ZOMEOERRMHK L LB BOBTLEADS ], RIWARTESREANH = MR MEIC I
TNELbDThD, IR L TH o BILEHELLT 3,

1. WERERICHT 3ERMRERR

a) Bkt XU

WY R & EESE S BT S b 2 MERBB LS B BEMC VT, 1956 45 A JhigEE 7 1
XY, FavEVITIVRIUOCRBREY S~ VEBTEEEOT, BRCIREBLET - TEELR
DEE LI, bS5 <211 1957 £5 fic ¥ o1 C, TOBFEITHRBEL TR 1958 £
57 15 RiICElo—Aic, 0.5m O, HFC, 1% 15 10 X350 5E< hEL OEROEE
CHER Dl fe, D ECHEE - ik - KEY OFRCECTERREY bt o, Titbb, < OFY 10 4
& OEEROWENND b, MEOBREELEDTEC, HWADFIOMEK 5 mm OEITH—IT
L, £LTEEL LRFLAEREIL AL TIC, BRRBC E R, Ik, AAvavhT=y
COWTIIBERE L TR L BRI, BRREBOREL, R Eofs OWAROERTIVTS
RECEAETHb LI,

BREERDOEEIZ L 35> THBACEL - 72DT, 1961 £5 A8 Az, 1.5m ORMRICHEL 2%
72

b) HERER

1958 Fh b 1962 F£F TORFREBIZESRDL LI THD,

BE5R H 7~ rYBREEOEERCHT HMHE (UHRERD
Table 5. Resistance of various species in the genus Larix to the
needle cast (at Kamabuchi).

wEEAR fRIER Percentage of infected leaf (%)
imvestigated 527 2 7w 7| st e | T2T00 | R G | B3 25w
Korean larch larch European larch
15/VI ’58 ] 20 +
16/X ’58 30 90 70
30/VI ’59 10 30 20 -
21/X ’59 30 90 90 90 95
12/VI ’60 5 50 30 30
20/IX *60 35 90 80 80
10/X ’61 35 90 80 80
23/l ’62 23 73 73
23/X ’62 73 86 78 83
w® B R RE 23/X ’62
Growth of tree cm (mm)
92 (18) 50 (10) 52 (13) 47 (1)

Note : *1 Larix leptolepis, *2 L. gmelini var. japonica, *3 L. gmelini var. olgensis, *4 L.
decidua.
RERIEE GREE® Lol
Growth of tree--:-«---- tree height and basal diameter.
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SARYAT Y e BERE, 1958~1959 F£ & ot

FA T 2T AT e FAYRBIUFv~— 7 ENBU S, 1958 F¥ &0,
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DER,
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BB LIEHA OE R OBERM) LFEELEDTET, WEORRCE U, BROAEL, &
THIZEE U TR - 7

b) BERIER

FHERIL 6 AT LRELIZUD, 7THALACKS Lhlh B> T,

FERLT AR LBE - TET, ERIA=Y, FaveVhT=Y, S—mythT<Y
TIRVWBUB Lo to, HERD 1961 8 A2 HE 1962 468 F 27 A RFIREL 8 6 Ll
bl

ok, BEEORRREL 1962 4 10 f 18 HOREERC L ORLL,

3. TrLavhTTVESKRCNTTYORIMICKIT BHERE

a) FEHhE LOTHE

EFREST FMEANOW Sha 1o, 1915 i~ vy v h 5= YR, 2 EHIC FO KEE
Bz =k vH <Y RBELIHS T 5,

b) FAEMER

COMASTREERORENVHUBLL, (T YYavhI=Y0HFENR B> TWRDT,
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Table 6. Resistance of various species in the genus Larix to the
needle cast (at Morioka).
- _ moOE X
B " BxT®|E &
i FAEAH | Tree Basal Percentage of .Pefrcen(tia%eaf,of
T : Number of| , . . h infected le
ree species tested tree height diameter | infected tree
(cm) (mm))| (%)| 27/w ’61 | 27/ "62

Rorenn Tasch 99 109 24 100 87 80
gh/ifs;h;/la larch 86 122 17 100 78 89
e e 87 101 19 100 74 81
HHT AV AN T
Eastern American larch 84 156 25 100 53 80
TARIX =RV HT=Y
Chishima larch X Japanese 100 200 27 100 45 55
larch .
FATaThATTIX=FhRY
HhIT=V
European larch X Japanese 98 217 33 100 23 46
larch
f;géiigé o1 179 31 |- 100 17 35

BTR =hvhIvwvivvyavh i<~V RROEZERFEREER
Table 7. Damage of the needle cast on Japanese larch and Manchurian larch forests.
} % = B E R ORE
RERH Degree of infection (%) Growth of tree
Number of " = HEEE
Tree species tree e n
. H I o m v v Tree height | Breast high
investigated (m)| dia. (cm)
=kvHTTYH
Japanese larch 107 ] 6.9 52.3|24.2]| 16.6 34.2 22.6
TY YT H T YN
Manchurian larch 174 o] 0 14.1 | 47.6 | 38.3 21.5 14.6

HE Note : *1 Larix leptolepis s (tree age) 41

*2 L. olgensis

I~IL--- B (slight),

Th B,

4. ERHIURHR

KIS (tree age) 43

TI---57%E (moderate),

W~V -EZE (severe).

HEP IR ET /A=Y b F a2 v AT UL, 2R ATTY I bEEROFEEINLL
TR L LR T B, ELBIRDDE /4~ Y 2 Fa e vh 5~ kBRI o Lo
L, 3%FB7 AV 555=Y (392 Fh5<Y) P\, A4 vava5=vik=hvhI~vi

IZIEEZESL L\ EH/RTU B,

BHED, &IH®, PMBOLFa v v ASoYRIUIS M=V =h Y ATV XD HITIEHE L

J‘Zﬁ%bﬁ:o

BEE - RO IREE TR T, =R VATV, FFA T HTIY, A<V, FavkVH
S<Y, W7 AVHAT<Y, BT AV A 45 ~vk Lo b TGS 17T BE (88, &
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MRLUTWBZ L EHERLI

S OWEIIEE D (k- R - EFY) B FRARLIBREC, TOROFEEMLICLDTLHS
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% B
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VI ELS TESELRERLITRET, chbose—viziddik ) BbaiBiitr 5352 L 2BRL
pres

» 5 =Y BRBEOKRCK T HERECIINR VA 2 ) LEEIBDLhS, Thbb, =4vA7
= VTSR, SA =Y, HMT AV AHAT =Y, AF T2V HIFTIY, FaV VAT
= DRI RSUNEART B, EXEAT <V F a2 Vv H T<Y LB, ThBOEEZEDRE
L =ohv TV L OTHEBIBRIURER LI, =hvd 52 X0 b RBRZRENEL5TH
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7=V EERCET 2HERE (» 7 < v BIERFTREU) — 153 —

10) BRI - ERET : £ 7 ~ VEOFFERCHT A EHILE (FH), 9 EHEHEEXR
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Researches on the Needle Cast of Larch.
VIll. Resistance of larch trees to the disease.

Sh6zo Takai, Taketo Hama, Takeo Kopama and Kunihiko Saté
(Résumé)

When surveying the needle cast of larch, a number of trees that were only slightly
affected were found in the severely damaged stands of larch (Larix leptolepis). In view of
this fact, it may be presumed that these trees were resistant to the disease. It was felt
most interesting to see if such presumption is verifiable. Thus, a conspicuously slightly
affected tree was selected as a candidate for the resistance in the heavily affected forest in
the various districts. The test of the resistance on the candidate tree was carried out in
the field or forest. The test forest was established by planting various clones which were
reproduced by grafting with a scion taken from the candidate tree for the resistance to a
stock of the 1-1-1 seedling. A clear difference in the nature between either the resistant
mother tree and the ordinary forest tree or the clone derived from the resistant tree and the
one from the ordinary was observed.

Because of the young age of the clone submitted to test, most of the test forest except
one were still insufficient for that practice. Results obtained from the one test forest which
was born successfully to practice the test showed that 16 clones within 56 candidates were
tentatively valued as resistant. It may suggest that the presence of the resistance to the
disease in larch should be considered in problems of forest practice.

The comparative test on various species in the genus Larix for the response to the
disease has been made under natural condition. Larix gmelini var. japomica, L. gmelini var.
olgensis, L. decidua, and L. laricina showed a high susceptibility. However, L. leptolepis was
more resistant than the others tested. Susceptible species, L. gmelini and L. decidua had
their susceptibility reduced by crossing with L. leptolepis, comparatively resistant, in some
degree.
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B OR B OAC- B OB =
BOR AN BB
I

* E o B

FRARELREER TRE, BE~EC e FERT R, TOTEETAGREL Y, hil
HOEREGIFELIR 3T TFEDS (1957)2 IK X » THLMI ShTWwb, LihisT,
FREESRBR L CTEETEHRT IS, Zhil0LA TosHREELF b DHETLAE L TRESE
R FLIBRBT 50, HBVIZIETH E ik Ry T TUE, RROBHLL Y 270k
Thd, TOX3iRZenb, RFBFREELYENS D\ HERMCUE L TEOBRGRERRL T
S N

1. FEECHTIHEHEIFORECRIETEE
Hp—1

(1) Rtk XURBRAE WHRESIETAFZEN, AERBRSUHSBMTBEEO—FEO R £
CELICE ZACRBME T o, 1plot DREF XX 10m? L1, 1957 £5 8 18 BiZ m? hich 12
AP0 2[RE L 3EEH T ~ Y HERHEL DT, Iak, DR DO NEEOEEIET ORE OEEL
Pl TBH e 50m kgL,

RABCERIRE LTEL D1 7 < Y BEREERAL b, WEOHREELED T, SOKDD plot ©
HERZ 5mm EICE Iz L i, SBRTREDEFHE L, RECHTIHBEX T, REOL
7Y, 27 7%ELTHREBOEETH S~V EENE - I X RVEECHEEL, TDL% 3cem
Dfak L O CTHEENRE L s L5k L

BEFLTOEFHEL, MELTHELL,

(2) BBRER FLRCLODTER), GREOHFEELHETHZ LIC X - T, BR3Py,
EREROBRERD Lo T 5,

Rr—2

(1) BByE: WHSBENT 1949 Sk, MEERROREL Ricy 5~V 5 0.1ha AL
7o 1960 FEXZED 5 B 0.05ha (oW TR TEHTS Lic A FEiEL &S, EL 0em £ECHE
N R WEEC» 5 =Y OBJERMCHEL, —75 0.05ha (IBK & UL THBEX Tibinh - 7

O FEZHRERE @UHSER) (O FILBREF—HRER O) AE/HREFAER W dtig
EEBERMEER () RESEFHR CTEd (L) F%K] - Rt
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Bk GERERECNTIEENRRCK JIFTHE
Table 1. Effects of covering of fallen infected larch needles with fallen
hardwood leaves on occurrence of the needle cast.

mE ES HBRKORE
X z Percentage of infected leaf (%) Growth of stock
RS B &
Plot 13/VIII ’57 | 10/X ’57 | 21/VIII ’58| 16/X ’58 Length of [Basal diameter
stock (cm) (mm)
Control 50 80 50 65 81 13
T
overe
infected 0 ) 3 2 15 89 13
needles

KR OEARNEHRICTHEAN 3 KT 0BEA T, TOEGOEENC~— 27 LERSORFEE S IO
TREX A 1ETOBEL L, AEEEI, &2, #E BE BEE04KS L THARBASC X - TH
E LT,

(2) #BER 8AL1AAL 15 AKEFIC 10 A 15 AET6MEAEL A, HEERKIECREIND
754, EREEIEL Lhudins e ERFADEL RAERAE LA Th -7 LA L, BRERXLAEBX
13 8 A LACIIEEE L RRELRS DRI i 3 It oM THER OFRRIERT L T, HREORR
CESEL TL BN S - 72,

HTERRR A HFT 40 m HRICFRMOEERT RSB 1d, £ I H LERFERTAREKLIZOT
it ELbhb, GRt%# GBI E - BRRE - ETKE)
2. EEBRESSIUVEFNEBHFBORECRIETEE

HB—1

RBH T ET T B RERBBRISOEEN » 7 ~ Y BABEMRENS 2 A i, 1962 £ 5 A
10~20 BIZLERK 1,000m? OEMTONT, RO 57 <=V EER X O¥EL8 R EHMEL
o

8 A 23 Bichf® 1block #BA L THRAIOBRRELABL EREE 2RCLDT,

ZORERMD, MEBICX - TIIVLBH LB LULERRVWL O 552, BL TABRTKT S HER DI
o T 5o '

RE—2 ‘

(1) B IOHE REMIEFRESHREE TN 2 30 12 £4£08) 3ha OnJ <
YR Th B, T OGS TIIRERD DEEROEENREL T,

1960 4£ 11 § 1~2 B, BESH 11~12 A 3 B LHT X 5 CRERE L EZXNBEORRK
BHRELI. BOKDOD plot (% 28mx28m &L, 1EHL h»rxLE L,

ERARI S Y AL, MROEZECH TR o EEERERK OEFEI T CRREANCE
V% b THED T,

e stk DIERIBAT & FERBHRIC, FEND - T

(2) HBRER 1961 £9A 13 HORERRELFE IR LDT,
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2R AEOKRELEEN T <Y OFERRE L OBRF

Table 2. Effects of removing of fallen larch needles on occurrence
of the needle cast of various larches.

wmOE =
i) E Percentage of infected leaf (%)
T ecie w3
ree species ﬂ%on%‘olﬂ Removed fallen
larch needle
FA T HTIIX =R ATV 1 46
European larch X Japanese larch
FA YT AT
European larch 37 81
HRT7 AV AHT=Y
Eaustern American larch 35 80
FakVHTV
Korean larch 73 93
TA=RIX=FRV AT 55 55
Chishima larch X Japanese larch
7A=Y
Chishima larch 62 89
=RVHFT=ZY
Japanese larch 38 35

IR T~V BEERGEEROMBEERE R LOERMEC X 5 BBRERER

Table 3. Results of control experiment of the needle cast by removing of fallen
larch needles and spraying with fungicides to fallen leaves.

% FE B E

MR #® EE
X % Amount of used Damage Index of
Plot fungicide I o birg infection
€ U VAR (G
Ceresan diluted with slaked 6 kg per 1ha 0 30 70 4.4
lime (Autumn)
M ok G®
Ditto (Spring) 4 1 31 68 4.3
EvEy b (#O
Monzetto (Autumn) 4 0 19 81 4.6
(TUZ)
A E €]
Ditto (Spring) K4 0 49 51 4.0
EFERE  FO
Removed fallen larch 5 44 51 3.9
needles (Autumn)
Ak €]
Ditto  (Spring) 27 64 9 2.7
' WA 0 6 94 4.9

Control

SXIM+4+3XII+1 X1

Note: @EEERE Index of infection N

N=I+II4+III (X% number)

ZORERD D, FREADOHEIIB LB LKV, ZHIEREII CHEETBDLELDR
Bo DECHEKEREDEDEMX TIXh7n b BRI, MORMBRIS - DIXEHHICEENS - 12
7‘:&5“63)6 50
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HB—3

(1) R RBRAE ARBRLAR- BN, WHASSBEAT 1949 Sk, MEERRORE
RicH T =Y 0.12ha 25|/, 1957 FREFMCABRMEREL T 1958 K, LORFRRELH
EHLDOT, BREKITROLF Y CTHRERK 0.04ha TH 5,

1) FEZBRELEK

2) EEYRECTEOFEHETHIC L v AKX 0.1ha h7-h 6kg ALK

3) BEX (EaE)

(2) PBRER AERE LV ELD5L, FEREXND - & FERELRL, TOWEERK 1.7,
DEFR VY VARKEIERD 1.9, BROL - LI REAKILERXD 2.2 TH 5, LELEEEOEKD
LA o Cidfee 0, M 1, BE 2, +F 3, EF 4, REES OERL L, JCUBERREARY
RUEROHRABER CHRLTER LI DTHS,

HER—4

N HowmEe Lhl, v FORRICARERYAVCTHILOIHRELI T B2, C0Z ik
AKERTHIHFL Ty LI 3 LA L DI HR2 Tl BRChB L5, ThTh 5~
VEERTBRT A —FERL LT, 1960 FEEAMEOBKR CHRECAKERLTHEAL, KRB
ReRBBRL,

(1) RBHE WEHSBEAD 1949 FiEEk» 7 = VMO HREMIC 25 m? AICEREE m? bic
H150 g, BAFERICHAEL, NEBX (BAE) L ORFRRIE &L, AERIERRE L $ 1R

HAKR AKERBIVFALYA FIC X 2EELE ORGSR (1961, ILWHHHERK)

Table 4. Results of control experiment with Nitrolime and Horusaido for the
needle cast (at Yamagata Subbranch Station in 1961).

R
Height (m)
FEEARRB 2m 3m 4m 5m 6 m
Date of
investigated
VI—19 (0] 0 6] 6] 0]
AK N X 150 g/m? ii— 2 0 0.33 0 0 [¢]
Nitrolime —29 0.7 1.0 1.0 1.0 1.0
X—12 1.0 1.0 1.0 1.0 1.0
I—19 0.33 0.33 0.33 0.33 0.33
R A FK  75g/m? i— 2 0.7 0.7 1.0 0.7 1.0
Horusaido —29 1.0 1.7 2.0 1.7 2.0
X—12 1.33 2.0 2.0 2.0 2.33
VI—19 0.7 2.33 1.33 0.33 0.33
B X ) W— 2 0.7 2.7 2.7 2.0 0.7
Control —29 1.0 3.0 3.0 3.0 3.0
X—12 1.33 3.0 3.0 3.0 3.0

f§%€: 1. AKX N MHAAR 5A8H
2. s FHERAAR S5A 10 R
Notes: 1. Date of dusting Nitrolime V—8
2. Date of dusting Horusaido V—10
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O, 1960 EFHICEYRL, HWEHC~— 27 LB >%, 8H1H, 15 H, 30 B, 98
10 A, 30 Ho5 EMHAERAE LI, FAEFEIES, #E, BE, EE0 4B Il tEblLl,

(2) BBER BREFHARINBRCHLT, £ORRIDEh -7, &SR 15 A, R 30
B OFERC IV CIREAERKIIEE 1~5m  THICHEE 3 2RLLY, AERERBMAX TIXIA 10
AHECTHEE 3m KR\ T 2RMOERYRTEET, 98 30 HORETIIEE 4~5 miZH\WWTHL
K 2K E LD LEDORRINTh - e 202 2h bARSERY MEFECHA L L2KHD
FEFEELLIDEWZ X5,

HE—5

(1) BRBHE 1961 EECIFCARFEENS 0.12ha KEB\T, L 4 Fm?PHich T5g
BHERLRT, AKEE m? bich 150g KL OLBRRE -z, & ORRKEEIIAX 200 m?
& L7,

(2) HBRERE FRABRERZELRCLDT, F4RTHrB IO, FHMTEIALFA FRXD
31 LABEKERR A FERD & DBCRFENDL, HBRRIIEE X dECRRIRS» -1, HE
RBAR L 3FEEICOE 2~6m OHEANCEELLIDOTLSH, RRENOLEGFCOVTHRELL
BREYLDTLESRDEEY TS,

F5E FBIREBFRE IOHRAY M FC X BEENE OKREFRZE
(IX—19, 1961 LA HERID
Table 5. Results of control experiment with Nitrolime and Horusaido
for the needle cast (at Yamagata Subbranch Station in 1961).

2 = EHEREEEDABRE
wa B REMEGAE| BETE Number of investigated stock %%ﬁ?ﬁ%
Number of | Part |@ 2 |® Flg = |5 =] =
No.| Treatment | tree in- | investi- Very | Slight | Severe Index of
vestigated | gated He(a(;ghy SI(llg;lt @ ©) Total | infection
E
AR 115\10 5:;12 Upper 11 29 3 0 43 - 0.8
y | Nitrolime 43 Mibe | © 33 9 1 43 1.3
EE 200m? -
Area. Lower 0 19 18 6 43 1.7
. E ) .
r!'\/l/-;-sffg/ll;jlzz Upper 6 24 6 - 0 36 1.0
2 | Horusaido 36 M 0 23 12 1 36 1.0
Eﬁ 200 m? —F .
Area. Lower 0 9 21 6 36 1.9
ol Upser 1| 19 | n 2 | s 1.4
Control h
3 i 200m? 33 Middle 0 7 20 6 33 2.0
Area. Loer 0 0 7 26 33 2.8

f5%: 1. FK NS 3 8 H A, 2 HA%A4F 55 10 A %t
Notes: 1. Date of dusting Nitrolime V—8
2. Date of dusting Horusaido V—10
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FoR FBERIVFRORECRITTESH
Table 6. Effects of removing of fallen diseased needles on
occurrence of the needle cast.

a. FfE, WA 32 4 (Otaki, 1957)

5 R BRE R
. HRER Result of the experiment
=58 v o B Rl o B
Number of Before treatment After treatment
Treatment ' trees E " A B & K Z B A A
examined |Diseased tree| Healthy tree | Diseased tree| Healthy tree
% (%) (&) (6]
EOE KB X
Removing fallen 65 100 0 60 40
needles :
Control 108 100 0 100 0
b. 8L, HFn 33 £ (Fukushima, 1958)
 E B X
Removing fallen 60 83 17 65 35
. needles
C.ohtrolm 59 100 0 100 0

BTR FEEFHAVNKROBECRITTHE
Table 7. Effects of burning of fallen diseased needles on
occurrence of the needle cast.

a. FiE, BEF0 32 &£ (Otaki, 1957)

BERAE R l?f%lﬁ > t
esult of the experimen
X PN EHiis A R T E T D
Treatment Date of Nur{)ber of Before treatment After treatment
reatmen rees R AR £ 2 K B RO B & K
treatment | examined | pjgeased Healthy Diseased | Healthy
tree (%) | tree (%) | tree (%) | tree (%)
% E B H
Burning fallen V—24 ’57 120 100 0 87 13
needles
) & 108 100 0 100 0
Control
b. KHE, BEFn 32, 33 £ (Omachi, 1957, 1958)
% OE B H
Burning fallen XI—9 ’57 330 96 4 92 8
needles
7l = o s
Ditto V—21 ’58 517 98 2 93 7
bS] iy
Control 798 100 0] 100 0
c. {85, W% 32, 33 4£ (Fukushima, 1957, 1958)
Z & B &
Burning fallen XI—9 ’57 137 100 0 93 7
needles
[ i P
Ditto V—21 ’58 38 87 13 71 29
Control 59 100 (o] 100 (o]
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FERIBEEROWELX 3H L TE, i, TRESHEELCIDOTSHSA, ThiC k- THHEKERX
RhAd 4 FR XD SEFRIFLERENRIN, HREILD - & LI LW-RBFREY Ric

HER—6

1962 SEEE b ATAFEE & F—fEAT CRIREHRE SO A 1 MR TRHERE L 7

1962 FEMHRARK L b SEHRCOFEHNCHEL 2D DT, 1961 FEOHR LIIFFAKT, BK
SRBARSN ALY A FR XD HBRBERBDEH - 12

Rer—7 .

1957 4 L REFREIEMMEE P (215 ARBR/NIE 10~20 424) T, %7 1958 R i3iBE MHEE
P9 (359 AREEV/INIE 110 248) CENENBERE L AFRLE L OBRLRBR L1, TEBEANTILS A
23 Hic, MEOEEY, { ¥TLE) T TEDTHHCHDIL, ¥BSBENTISA 20 RICED
FeEELHPCER LY, I ATHCHAELAERIFE6RCLDT L) T, FEREKIIVThIE
ENVBLUB LT sl

HER—8
KRB AV THEER LT 5 2 LIRRORBEC LD L5 BT 50 2 RERTREREEA
(215 BRBE/NBE, 10~20 4E4), KETEHREERN (87 HBEZ/MIE, 844) kB XUREEMEETN (359
PRBEG/NBE, 10 4E4) KRV THRBR LA, ERBENTIE 5 AR, ¥REEENE LOBEEEEANT
X 11 Ar5 A0 2MEERH LI, RBERIIE 7RCHTS L) T, FEIMEBERKICE . TIRBX X
H < BT T B TERE LSRRI A L D Bivieh o 72,

HB—9

‘ BeE FECHTIEAEANERORECRIETHE

Table 8. Effects of fungicides for fallen diseased needles on
occurrence of the needle cast.

a. Eig, B 32 4 (Otaki, 1957)

pRAR Resull of the xpariment
esult of the experimen
X 5 m %M@EENb iR s
Treatment ‘Area Date of u$ €T | Before treatment After treatment
reatmen
(ha)  |treatment| trees Esﬁsﬁ %a%h* ﬁ " 712 % %hﬁt
examined y 1sease ealthy
tree (%) | tree (%) | tree (%)| tree(%)
7}% v v AEK(18 kg)
% —_—
Dusting with 0.19 v—23 257 86 14 81 19
Ceresan-Ca (18 kg)

Control

b. KB, FEFn 33 4£ (Omachi, 1958)
PCP (10kg) HEM

Dusting with 0.5 V—21 438 98 2 98 2
PCP (10kg)
+ vy v AEK (24 kg)
Dusting with 0.5 vY—21 566 99 1 99 Sl
Ceresan-Ca (24 kg)
0.5 798 100 0 100 1

Control
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EFNC X BEENBEOKREERBE LA S fodic 1957 T BB R TR EABER (215 BRI /N,
10~20 E4)C, % 1958 SFITITKBTEHBERN (89 MBE, Z/BE 8 F4) Trr+ v AR LY
PCP # W TRBY Tt FOBRIIE 8 RDL KV T, ZABLDHRHBIRZLA LR LD LR
Teh 5 1% (RIE%8 BEEBEX - kHETE - WRARE - E7KE, WSS RE (B EBORSE -
E=EH R, KESE & RBRA)

R A B T

KIRDEHYR & 705 FERISFIREARERCEES A+, TA~T7 A, TaDHN 2 »AMER S,
FRECRERIIFELIRNZ 205, SO T~V EH L TRBNRENYBG T2 LIt -T
BROTFHDEREIRIE T TH B, ChEHbICT B ENTOEDERREEM L 1

HRBC & 2RABARRER

HHERRCERSBRT 288055 LR LELERD LA T3, Z0 X5 hBRENUFTE SR
BRI, BREOMSAMTELCE SRS h, RROBIERBED S LIT/d LX) KHat
el Lvd, REREEFREEHCI TR 7Y LTEEL F—RIKEDHEBELERL I D
PEBEBTHBEND, SHDOH T~ Y EHCIIOACERTIVERS S L E L, UG HEECE T
1958~1961 ££D 4 M ERARB L FEifi L1,

(1) R
MEEERFRARAE LES Y AV, 1ERELE m? hich 36 Kz, 2ERBEXIX25KELEL,
HEEE hic 50cm DEHEL T, BEORE 15m, 1~2 EREZ & SEETORBRRAFEL, 4B
AN F—¥ 4—4 REBSE, 1EOHAE 350 cc/m? OB, MITEHFORBERLLT, 10 Aic
KROFERI A FAE LI, 7ol 1959, 1960 £ & i 2 EREERIC OV THALEZRRS AVR
By RELTHK- T & I 1960, 1961 0 2 1 EICiIBEERR %L ek L REBBRRREL 1 T = v
FAmE EOF 4T Ry 16 TRy FDOTTFVHREICL - TRBRLI

EoF WCKITD» 7~y REFREFSBRABREIE A 1 EUREH (1958, WA HEME)
Table 9. Results of control experiment with Bordeaux mixture for the needle cast of
Japanese larch stocks (at Yamagata Subbranch Station in 1958).

5 = HEREEE NIRRT

o % ﬁ % g&i ﬁiﬁ?ﬁ Number of investigated stocks IR GE
Treatment Number | of stock | f&& £ %ef B2 £ | B & Hi E;gdﬁﬁﬁi)

reatmen of stock | investi- . . ndex o

tested | gated Hez(aét)hy Sl(llg?t Slél)lt Seérg)re Total | infection

A F-—?&[Zz
B cclm® | 2.016 894 434 364 86 6 894 | 0.62
mixture .

il 2.016 896 404 390 88 14 89 | 0.68

fig%: 1. HEMARHE 36 X/m?, FKEEHEAR 57 13 B, A&EABR 10 A 18 A

2. MEfEE N 50g/m? P 70g/m? K 8g/m?, HEE 2 kg/m®
Note: 1. Number of planted stocks 36/m?, Date of planting V-13, Date of investigation
X-18.

2. Amount of fertilizer, N 50g/m? P 70g/m? K 8g/m? Compost 2 kg/m?,
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810 & WHCRT D » 7~ v RERESBSRAREE B. 2 BEREH (1958, \WWHHBED
Table 10. Results of control experiment with Bordeaux mixture for the needle cast of
' Japanese larch stocks (at Yamagata Subbranch Station in 1958).

5 = FER G EE A BGRE
&= 5= ?_T‘_ i %% ??if?f Number of i;restigated stocks %%gg%
Creatmen | Number | of stock | @ 2 ’%ef Bx | B5®| o [
reatmen! of stock | investi- f . ndex o;
tested | gated | MY | SHSHU | SHght | Seyere | mogs | infection
AL F‘—i&lzz
Bosocem® |y 400 654 304 207 9 49 654 | 0.83
mixture
&%ﬁ% 1,400 634 99 354 113 68 634 1.24
£ 1. AR 25 K/m?, KEEWEAR 55 13 H, #EAR 10 § 18 A
2. MEfEE N 50g/m’, P 70g/m?’ K 8g/m’ HEfE 2kg/m®
Note: 1. Number of planted stocks 25/m? Date of planting V-13, Date of investigationX1-118.
2. Amount of fertilizer, N. 65g/m? P. 70g/m? K. 8g/m? Compost 2 kg/m2

11 & HEHCRTBH 5~ v FERERBBRAREE 2 BIREH
Table 11. Results of control experiment with Bordeaux mixture for the needle cast of
Japanese larch stocks (at Yamagata Subbranch Station in 1959).

5 = EEREBENRBHE 3 s
& % ﬁ % g ;ﬁﬁ?ﬁ Number of investigated stocks %%’5?%5
Treatment Number | of stock | & £ ﬂ{,a% ® = E 8 H) Id) of
reatmen of stock | investi- . R ndex
Healthy | slight Slight Severe infection
tested gated 0 M 6 3 Total
AN F K
2
Boi’gg;l;/{m 7,200 | 3,595 0 2,593 904 98 | 3,595| 1.31
mixture
&%‘tﬁ'{_— 7,200 3,600 0 1,974 1,472 154 3,600 | 1.49
EE: 1. MR 25%/m?, REEWAH 47 27 B.
2. MEfEE N 65g/m?, P 90g/m?, K 18g/m?, #EE 3 kg/m.
Note: 1. Number of planted stocks 25/m? Date of planting IV-27.
2. Amount of fertilizer, N. 65g/m2, P. 90 g/m? K. 18 g/m? Compost 3 kg/m?.
(2) HBRERE

1958 FEDOFREE AT L5 9~10 XD L x0T, 1EREHCE VT, HELBHEERRECKSV T
LAEERRBDLNEVEETHSA, 2 HREE TIEER LB (BEEERK) L OMCPPRRE
BBD bz,

DFI 1959 FEIT 2 FAREE X ORITOW T - L ARBRERILE 11 ROL k) THEBK 1.3,
EHER 1.5 ofEFE LD LI,

DFIC 1960 FE D 2 ERBFEHC OV TERB LA, KERIIH 12 REFT LB THS,

X iz 1960, 1961 4ED 2 h4E, HEERBRELMEELT, 47rvy 2 16 ey b, 1 7ry FOEHE
4m?, CZOFFEEAK 100 K, 77 vHEECDESVTERLAERYRT LS 13 RBIUH U &
DELEHTHD,
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12 X FHECHIBH 7~ FEFREAGRAREE 2 ERES
(AZEAH 1960, X-1, UWHHHEM
Table 12. Results of control experiment with Bordeaux mixture for the needle cast
of Japanese larch stocks (at Yamagata Subbranch Station in 1960).

= = EERGEE R AEGRE
o 5 ﬁ‘: i g% ﬁﬁg Number of investigated stocks %Ef@;
Number | of stock | f& £ # & [ 2 B &t
Treatment | of stock | investi- Health Vl?rls;.’t Sligh S Index of
tested gated e?o)y s 1(g1) 1(g2)t egg;'e Total | infection
A F—EKK
4—4 R,
350 cc/m? 1,000 852 0] 572 272 8 852 1.3
Bordeaux
mixture
e
ec‘:;%tﬁllz 1,000 718 0 316 380 22 718 1.6
fiEZ: 1. MESEE 25K/m?, K&HAH 44 2 H
2. WiflEE N 65g/m?, P 90g/m? K 18g/m? HEAR 3 kg/m?
3. AEAEOBIISRIC LB D,
Note: 1. Number of planted stocks 25/m? Date of planting IV-26.
2.

Amount of fertilizer, N 65g/m? P 90g/m? K 18g/m? Compost 3 kg/m?2.

% 13 & FEEREMC LD 7~ v KERBRRBRAGE
(GA#mA R 1960, X-1, UEHSHEM)
Table 13. Results of control experiment for the needle cast of Japanese larch stock
with several fungicides (at Yamagata Subbrach Station in 1960).

5 z EERGER I ATERR
ft 3R E A ?ft § g ﬁﬁ*bg Number of ﬁwestigated stock %ﬁ’{%ﬁ;
Number | of stock | & 4 W =F ® =® =| =
Treatment of stock | investi- Very ] Index of
tested | gated He?‘éﬁ’y Sh(gll;t Sh(gzgt Seée)re Total | infection

FEEL AL F-K ,
4—4 X, 350 cc/m?

A. Spraying with 400 385 55 321 9 0 385 0.9
Bordeaux mixture
to fallen needles

FE+ vy VAR

6 g/m?

B. Dusting with 400 388 3 341 47 0 388 1.1

Ceresan diluted
with slaked lime

%
C. Fallen needles 400 398 Y 249 148 1 398 1.4

DgCo?ftrol 400 385 3 292 93 0 385 1.2

figZ: 1. HEMAH 100 K, 2mXx2m, [REAH 48 24 H
2. HilEE N 65g/m?, P 90g/m? K 18g/m? HER 3 kg/m?
3. FAEABOBUIHEIZXI B L0,
Note: 1. Number of planted stocks 100/m? Date of planting IvV-21.
2. Amount of fertilizer, N. 65g/m? P. 90 g/m? K. 18 g/m? Compost 3 kg/m?
3

The decrease of investigated stocks was due to dying.

# 13 BRIVE 14 TOKRIFEFCETOENBOONBH, FA F— KA vy VBT
KIbDBrAFREEN2HEL IEDLI, FELEBL TR LHEELTAbAR C K232 b5
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5814 F KABEEBMINC LB P 5 < Y EERBRABRRE
(1961, |LFSHSE)
Table 14. Results of control experiment for the needle cast of Japanese larch stock
with several fungicides (at Yamagata Subbranch Station in 1961).

# B | AEAR Nu%b%ﬁ o?;g;;gegli]:ia? ﬁ%{%ock EEBR
# R E A + & | Number B = - EEGRR0
Treatment gu;l:gg; ?lfv:;%f.k B £ Very E- ol bl Bt Index of
tested | gated Hea(lél)ly sh(gll;t Sh(gzh)t Segg)re Total | infection
EIE AN Y 400" | 393 3 354 31 5 393 1.1
4—4 3X, 350cc/m?
A Spraving with | 400h | 93 0 291 85 | 17 393 1.3
ER+ e W’“’fgfmz 400 400 0 264 | 126 | 10 400 1.4
B. Dusting with .
Ceresan diluted | 409 400 0 6 | 302 | 32 400 1.9
¥ & 400 388 0 189 181 18 388 1.6
C. Fallen needles 400 388 0 66 251 71 388 2.0
B % 400 398 62 216 115 5 398 1.2
D. Control 400 395 .0 66 295 34 395 1.9
fHE: 1. HEAEE 100 &, 2mXx2m, KEAH 5A 10H
2. JEfEE N. 65g/m? P. 90g/m? K. 18g/m? H#fE 3 kg/m?
3. FAEARFOBIIHEEI X5 0,
4. FEOFFIIIA 1 BAE, TFEIZ 10 A9 BRE )
Note: 1. Number of planted stocks 100/m? Date of planting V -10.
2. Amount of fertilizer, N. 65g/m? P. 90g/m? K. 18 g/m? Compost 3 kg/m?
3. The decrease of investigated stocks was due to dying.
4. The results obtained on Sept. 1st (a) and Oct. 9th (b).

FrR, EERIZ2EL DHLOBRBELRbLL TS, CHITHERARP IS0 EL bR,

(3) 8 ¥

1) KRBRIZ, 1958~1960 F£E F T, WHSBHMCKNT, » 7~V 1~2 FEREHERCOWT,
AL K- X BRRREY, EHic 1960~1961 £ 2 ) EEBRB Y bk L EkBNERBRs 5 7
VHRRIC X » TERBL .

2) 1HFREETIXAL ¥ - RORHEDHRIFE Tlar » 12238, 2 EARBEHE TIREBEDRN X IS
bR o1Y (oW

3) EELMEELNEREBRTIE, 22hE L b LV ERK LD AL F—EHAERNRRT SRS
AT ' GRdL%% BREBEA - RE (HEEEE %30

R (S 31T KBS AR

RRFEOE L VBRI S THESESHARCEAMHEL TR XY, ZORFETFHTAHE
LMTEZHLE ) MDD ERREER L2 Thbb, RFOELRETHSFREEOTERTY
B2 AHTh Y, EFRB—RERLST CERGYRILR TS D i & ¥n b, XA
ARSI HET < 78 TTEE T, HEHHICIIE 5 AE MBSV RS D L EL bR IE,A DTS
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%

ARBRIILSBEBAEKR DS LORBREBENEBTNCK . TEMEMICH - Titbhis,
L WG RIT 5RR ‘
RRBULHBRPE—EREIEES, 1956 FICUEINIDT, 0%, NIBSRBESAHE
BRI E B 1959 4 ¥ CHEBEI N,

(1) HBhoBDR

ARBRHIT, WS BEAEEOHEIIRC LY, 1949 EERORXFEENS T, HEORETEIIS
FUBH TRV, BEL V1L INCEEOIDHEYURI BB L T3, TR, U3 fFibh
TELS5 THDH, BT, BRIIEBEIHLTigv,

REMOEI 1956 4 (FRf 31 4£) T, TOMEBX 0.05ha, Z DEFLEAHATE L, fhofs
ZEER CGEREEHE) &L,

HETEREE, 122 A CPEM T, JLECEERK 45 FEOA X iGN, EEIRBO» 7~ YK,
HELL 1958 SEfEER D A ¥k, B 10 mOKESA R CCTHE Y 5 RAbh e v T 5,

(2) =R OMATE '
BERNOEBIEAL, 2EFDL ) THAHMILS A LA~7 A THETS 5,

KR HFF-ROBE  HHEER wm E
1956 (B8 31) 4—4 K (6 3R) 3 JE37 T A Mg
1957 (Fg 32) 4—4 & (6 3R 6 ”
1958 (PR 33) 4—4 X (6 3}R) 1 2
ERIBAA R RBRE PERBGH 50 KoK 21.60 (13270,
(3) HBER

ERNRBRFE L HE T I SEDL B THS,

1956 4E (FF 31) A4 F—EHHAERIEHLDO TEELHRGEL LDL, NERIEEL T, T
bbb, 8 AFHOREC K TEHENBRICHIT 53 ECISRORENHR I, BELTOLHE
THRE L LB EREXETHOIR LT, HHFXK TIIHECIT L A ERENLZ LD DRIV, Eio
IREED D - Th EDDTHRT, HEETIIBGETRSB L W EINnRRD L 2 AL, B
LEHAR OEIX —BERTHS (Platel), LtOHFBHADORBEL L HIT ZOFRXV %) BFi-
12

1957 4 (FR 32) 1956 4 : FIRERIMAOHRIIE LD THEE TH - 1o

1958 ££ (HF 33) BMANC AT ELZ L BITTC L 7 BEBAER LI ot 2
b 1 B0 & Kdiciedds, FFEE CEERHRIIL LD DIIRD 510

1959 4 (FE 34) AREIFEREALPIE L, TOKRIL, MEE TORMAKIINBERFX L Ak
R LS Y 2,

7s¥ 1957 e BT HEBBBRARBEL BT THLE 15 KDL kh THA,

SHORHEOWERRLRTLE 16 BRDEL KD Thb,

815 RE IV H 16 X DB LA L D ICAN F— WK ILEHERX & ¥ 5 & RS Bk
BREDLLLEDDEV 2D, TARBETICHRL, AL F—REMC X - THOFRBRSHIRT
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B 15 & FEF 32 EEIC KT B H T~ v BIERERCRRBREE (LESE, 1957

Table 15. Results of control experiment with Bordeaux mixture for the needle cast of
Japanese larch forest trees (at Yamagata Subbranch Station, 1957).
e B KX
£ H Plots
Item A F — AT BEEX (XD
Bordeaux mixture Control
gt R
Number of tested tree 46 51
BA%E o B M 5 6 A Lk A
Opening period of leaves Late in May Early in June
B & A *
Colour of leaves Deep green Yellow
¥ 0 B X = pich
Length of leaves Long Short
£ o % 4
Volume of leaves Much Little
EEoOKHY 115 TA 9 A kA
Falling period of leaves Late in November Early in September
" G #H 5.2 5.4
Tree height (Average) (m) : .
WEEE (F) 5.4 51
Diameter b.h. (Average) . :
(em)
® & E @)
Growth (Height) (cm) 82.0 66.0
K& & (WaER)
Growth (Diameter b.h.) 1.0 0.9

(em)

816 & A F—KEMX & EHHERBRICET 57 7 <Y Ot EOKE (LS, 1957)

Table 16. Comparison between the needles in Bordeaux mixture spraying plot and
those in check plot (at Yamagata Subbranch Station, 1957).
R B K BREB | wops | Zoms | mREE | 8 Kk %
. needle in- Length of Weight of Dry weight Water
Plot vestigated needle mm needle of needle g content%
A F— AR
Bordeaux mixture 200 21.5 0.629 0.230 61 ..
spraying
@ﬁzcgﬁiﬁ?) 200 12.5 0.337 0.126 59
5’ BT LA LI,

FF AR S DERA LR, 1963 £ (1 38) 5 ACHBMITL -t &5, KAt
BIta LB, 1957 48 (G 32) hi-h EIc LT, M5, BE MEREL L EROERNASR bhL

(B 1R,

2. REREEENZENCET SRR

EREEHEEP 215 HRER /NI (10~20 454:) I EEIARX (0.28 ha) ¥ L UEBAFARX (0.05 ha)
BRI, 1957 £ (F 32) CRREZEW L, HEREANI=4+4 F— 450 58 (BERIZ/ 7 ¢ v 100

X LT lec DEGIERM &1,

78575

5H8 23 H,

67 10, 19 H,

7R 5, 16, 23 H®D 6 EEFHLIT
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IR A V- WEARBRAR OB
HAF—Wescfs: 1956, 1957, 1958 £ {fE 1963 £ 5 8 x2/3

Fig. 1. Cross section of a Japanese larch trunk sprayed with Bordeaux
mixture (1956~1958) for control of the needle cast. Xx2/3

817 Rk EWRCHT S 5 5~ v FERERGBRABRKE (RE, T, 1957)
Table 17. Results of the control experiment with Sankyo Bordeaux mixture for the

needle cast of Japanese larch forest trees (Otaki, Nagano, 1957).

~ RBR&E R
HRAEH Result of the experiment
K 7 mo R B AT B 1
Number of Before treatment After treatment
Treatment Area trees IR A f# 2 K [N [FEN
examined Diseased Healthy Diseased Healthy
(ha) tree (%) tree (%) tree (%) tree (%)
=3A N N —HA
Sankyo Bordeaux 0.28 170 100 0 12 88
mixture spraying
* B
Control 0.05 108 100 (0] 100 0

IAREAEBELILHERIE 17 R LT LE 0 T, FEETERTORMPHF=IA L V% 61
AT 5 2 L IX KRR Er A L ote, Rt BREL - EEFE, WHELE RERE =
B R AEBSE &k BRA, RER FE—M

¥+ ¥ B

FROWERMIIHKEY L LT+ DEENRFELVBENR LK LIER LD OIS, Th THRFER
MO O+ 2R B 2 L%, BREELZBRT 505 02M b LdICEKRREY TR - TR,

(1) &R B #

JeAEEE K BB ENEEX 11 MEHNE, EED 250m, EM ERE 15~18°, fEREE =&
vas=v, HERE 1952 &£ (FF 27) #HE, HEERAH bha H7cb 2,500 K, FAl 1955 4 (FF 30)
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FC2[E, 1956 41 HE, fHiE #9 20%.

HMIRKEY) 7 ~4 90 80%, D1 ¥+ =8,
N Z: P A

R For2EeTHLAEN, MILbr @XNAKAMT UL, £ B B, %¥EHICEHE
B 2~3cm, A 23~24cm, B@ 30~32cm, ’

(2) BERRKI X O HRsEes

1X 30x30m & L, #(#FlX, MM 3 EKEL L, 1959 48 (B 34) 7H 24 Bcrmr— 1§
A% 1K (900m®) BHih 10kg BATLI

(3) MEHERIUEZR

FET 1962 £ (FE 37) 8 5 28 R o&¥ D 2 Al o\ T - oo ,

a) BERREORSE 1959 4 (FF 34) 7 ARKIMARICKI 3 EROFHER L 1962 £ (F 37)
8 ALK 5 PHEEOEL L ), ChiCk » TREDHBEAE-% (HE. 30 Ko THE,

b) BREEOLE: BREZ0 (2), 1 (bTHclR), 3 (—RLTEERLHERSS o),
5(HERIMILE LV D) O 4BECHF TEAERNCOLWTHELFAR, &K JLIcFHE L - T
K& TR,

ZTORRIZE 18 R LT LH DT, RREBCOVLTL 5% BRI THARK & EBHAFX ORICEN
ARE DB, BRECOWLCTIIHERCEERIIA L DLNIh » T, CHEENSE /N B - 5§
TR

~FEE, ea FY.ir, ax¥, A5V VY, 7

%18 R HUROYV R L FEREE & OBIR hiEE)
Effect of chemical treatment of bamboo-grass in larch plantation on the
degree of infection by the needle cast (Hokkaido).

Table 18.

1959 ERBIETR| 1962 ERBya TR DEZUEFE | o6 ik
b.h. in 1959 (cm)b.h. in 1962 (cm) (em) tion in 1962
A %reait!iedlZ 3.1 6.9 3.8 1.0
5 &Jﬁﬂz 2.8 5.5 2.7 2.7
¢ %rea%:dlZ 3.2 6.4 3.2 1.7
P gmﬁlz 3.6 6.5 2.9 0.8
E '%rea%dz 3.1 6.3 3.2 2.0
F d£ﬁ1 3.5 6.3 2.8 2.5

E ¥
1. Hartic (19000 A4+ v 2 v 5=V HADO TRCAED KEMORESRTS, Tl 7

#HEZ OB Z 21T X » T Mycosphaerella (Sphaerella) laricina R. HarTic IZ X % 3.5 5\ K DBERE)
RyB2ze2HELTHY, COFERL LTHEEE T LERERDOEENS 5 <Y ORELY BB,
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BEOKREETERT ORE L BRI el LT3, REECTHARELR: 15 TERIBTY
WRT 2 AEEREOSBEIT D, th LCHERINIHRE, LORTFRELMIETSFERE LT, HFEED
Bk, B, EFLEIS X ORI DIEENEL DS ERETY 7~V RN ELEET 5 R %
EHE LTz, £ ORBII—RIICIBRMENS R LD ORTH, FHE T HC LI TEid 0T, SHIE
FERBE EL, FUCRRBRANEET 2700, Zhd LERFITFIRKRT BiedbrEL bR b,

2. FRRELPELS A - TE~7AF - THOW 2 » AR I NS FRISTOL T, HFRESR
iz Enb, » 5 = v IT HRENBREROBIEC X » TEBOFHIIERNCARERITZ T Th 5,
INEEITHLEHIE, IR IURBHR TR 2BANARKC AL ¥ -8y SERERE L
A, ZELVBRBEN L LD DR, £ L TEHBRI, L, REMAREOREL IV ZECLT, ¥
B EE HMERERL L EFOEMNS -,

IR T » OB 31 5 ERBFRBRERIIMRICH T2 d D13 EFEBIIA LD ORI » T
CHRERIRICARTRE Y S 2 L2 DB (BHHK) & EEFMEX OMCBRERCE LV
ENHAES ez IR XBh D Bbh s,

3. FREBEMRSICIIHREY & LT+ EOEROZE LV BANLITLIER L DbREZ 2 h b, +
FHERNTOBRFEREXYBRRT A0 E50RBR LN, TOHRILL ZEDLRARI -1

3 [

1) Hartig, R.: Lehrbuch der Pflanzenkrankheiten. Berlin, pp.71~74, (1900).

2) Ito, K., K. Sato, and N. Ora.: Studies on the needle cast of Japanese larch- I. Life
history of the causal fungus, Mpycosphaerella larici-leptolepis sp. nov. FARPE 96, 69~88,
(1957).

3) FERK -k RA: 77~V EEFRRER, REHMK, 3 (1958), pp. 34~43, (1958).

B W B BB
Explanation of plate
Plate 1
A T =Y FEROERBSRAERER EHR, IWWESS)
AR = - TER: A F—REAAEK
HAR— AR - TERAl: EBAEX (1956 48 A 16 BHEE)

Result of spraying with Bordeaux mixture for control of the needle cast of Japanese larch
tree at Yamagata Subbranch Station, August 16, 1956.

B EABHGRCEIBEHST <Y
Larch trees sprayed with Bordeaux mixture.
C EHlEHHEX GHBE) wsFsd»5<Y
Larch trees in check.
D EH#AX (L) 8 IUEHAXICET D7 7~y O

Shoot of larch sprayed with Bordeaux mixture (upper) and that no-sprayed (lower).
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Researches on the Needle Cast of Larch.
IX. Experiments on the control of the disease.

Yiata Nouara, Kunihiko Sato, Taketo Hama, Kaoru Ono and Kazuo It -
(Résumé)

From the life cycle studies of the causal fungus (Ito et al. 1957) and, researches on the
time of spore dispersal (Chapter II) and of infection (ChapterTl), it was revealed that Ehe
infection source of the fungus was in fallen over-wintered needles and time of infection was,
generally, in May to July with its peak in mid-May to June. Hence, the several tests to
prevent the spore dispersal and infection were planned and carried out in Hokkaid6o, To6hoku
and Chaibu Districts, respectively.

I. Treatment of the infection source

1. Covering of infection source: HarTic (1900) reported that the mixed stand with larch
and hardwoods was effective in inhibiting the development of needle cast of European larch
caused by Mycosphaerella (Sphaerella) laricina Hartic. He explained it as the covering effect
of the leaves of hardwoods to the larch needles, i.e., leaves of the hardwood defoliating on
the fallen larch needles prevent naturally the dispersion of the spore produced on the needles.
Concering HarTic’s idea, two tests were conducted at Yamagata Subbranch Station of the
Government Forest Experiment Station, in the Tohoku District. On the ground beneath 3-
year-old larch seedlings the fallen diseased larch needles were seated 5 mm thick as inocula,
then covered with the leaves of hardwoods such as chestnut and oak. On the other hand,
prunned twigs of Japanese cedar (Cryptomeria japonica D. Don) were seated 30 cm thick over
the fallen larch needles in a young larch stand. Effect of covering in the nursery plot is
fairly obvious (Table 1) but less in the forest stand due probably to the presence of a large
amount of infection source around the test plot.

2. Removing of infection source: Influence of removing the fallen larch needles on the
damage of the disease was tried in the following three distinct localities; Iwate and Yamagata
and Nagano prefectures. Two tests were made in November at Yamagata Subbranch Station
and the Tono National Forest in Iwate prefecture, and, four were in May at Yamagata Sub-
branch Station, the Tohoku Branch Station of the Government Forest Experiment Station in
Iwate prefecture, and Otaki and Fukushima National Forests Nagano prefecture. The fallen
larch needles were brought out from the test plots except of the plot set up in Fukushima
National Forest weher needles were buried in the ground. Effect of removing the fallen
larch needles in spring is fairly distinct, though it is not necessarily complete (Table2, 3
and 6). Removing in autumn is not effective owing to the fall of iarch needles after treat-
ment (Table 2).

3. Burning of infection source: An attempt to kill the causal fungus within the fallen
larch needles was made by using a flame projector. This test was carried out at 6taki,
Omachi and Fukushima National Forests in Nagano prefecture. Burning was repeated twice
in November and thrice in May. Treatments made in spring were somewhat more effective
than those in autumn, but the resultant effect is not complete (Table 7).

4. Chemical treatment of the infection source: Several tests with chemicals such as

Monzetto (TUZ), Ceresan-Ca and PCP, were conducted at Yamagata Subbranch Station and,
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étak-i and 6machi National Forests, to kill the causal fungus within the fallen needles. No
definite effect was observed (Table 3 and 8).

5. Treatment of infection source with nitrolime: Kawana reported a successful in-
stance in the control of fern by dusting the nitrolime with manuring effect on the planted
trees. Then, nitrolime was employed as a killer to the causal fungus inhabiting fallen larch
needles, at Yamagata Subbranch Station. Nitolime (150 kg/m?) was dusted in early-May.
Influence of dusting was compared with that of “horusaido” (75 g/m?*) and check plot.

Periodical observations on the degree of infection were continued until mid-November.
As shown in Tables 4 and 5, dusting of nitrolime is more effective than that of “horusaido”
and check plot,

II. Chemical treatment on larch trees.

1. Chemical control for the seedlings: Tests to prevent the infection with 4-4 Bordeaux
mixture and Ceresan-Ca were carried out at the nursery of Yamagata Subbranch Station.
In these tests, 2- and 3-year-old seedlings were sprayed with them eight times during in-
fection period. Effect of spraying the 4-4 Bordeaux mixture was not so evident because the
degree of infection on larch seedlings generally, was low, even in the untreated plot (Tables
9 to 14). Ceresan-Ca was inferior in its effect to that of Bordeaux mixture (Table 13 and
14).

2. Bordeaux mixture spray for the young plantation: Tests with 4-4 Bordeaux mixture
were conducted on the young larch trees grown in the stand of Yamagata Subbranch Station.
Bordeaux mixture was sprayed three times in the year 1956, six times in 1957, and once in
1958. Marked contrast was observed between the plot sprayed with it and that without it
in 1956 and 1957 (Plate 1: A-C). Development of the disease was completely inhibited in these
years. In the year 1958, treatment of Bordeaux mixture was finished after the first spray,
as the stand became so close that the operation of mist-sprayer was impracticable and effec-
tive spraying could not be expected. Therefore, the inhibition of infection in this year was
incomplete. Since 1959, degree of infection in the treated plot became again severe as well
as those in the untreated plot. In the other test conducted at 6taki National Forest, Bor-
deaux mixture (Sankyo) was also effective for control of the disease of the trees (Table 17).

3. Growth conditions of trees sprayed witk and those without Bordeaux mixture: In
the years 1957 and 1958, great differences appeared between the trees treated with Bordeaux
mixture and those without it in their growth conditions. Treated trees not only opened
their needles earlier but also kept them till later than the trees untreated (Table 15).
Further, colour of needles of the former was more greenish and the length of them was
much longer than those of the latter (Table 15 and Plate 1: D).

4. Growth increment of the trees treated with Bordeaux mixture: In 1963, some trees
which were selected at random among the trees treated with Bordeaux mixture, were cut
down and analysed in respect of their growth increment. Quantity of the increment as to
their height, d.b.h., and volume was investigated. Since 1957, the second year of this test,
increase was recarded about these points, especially in the increment of d.b.h. (Fig.1).

II1. Killing of the bamboo overgrown under the diseased larch stand

One of the phenomena which attracted our attention in the course of the survey on the
distribution of the disease was the fact the bamboo is densely overgrown on the ground of
most of the severely attacked stands. Then, an attempt to kill the bamboo grown over the
ground of diseased stand was made at Shimizu National Forest, in Hokkaido. Chlorate-
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sodium dust (10 kg/10a) was used as a bamboo killer. Examination was made after three
years from its dosage. As shown in Table 18, no correlation was observed between killing
the bamboo and degree of infection, though a significant difference was found between the

d.b.h. increment of the trees with and without treatment.
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h 7<) HERCE T 5 AT

bRERETE 7 7~ VENRKROBEERE L LTUIEHRE, B8R, BA LRIV 27 FHnd
Fohd, eh TLEERIEERE L bICd - L bEENSL, TosmmduiEE, s, R
wHds LRI & » 7 < Y BRI H e ) EERITHEERT ha TRA T3,

FREBAHCR R INTEFDOFRIFEE L Phoma yano-kubotae Kitayima (JLE 1930) & &G 3huic
2, ZOBRALVEZ BT 2BRIFRIEEL e, X5 BRFHc - TRFREEOEER
B L OKFOMBLDE HAZ I, BEBIL Mycosphaerella larici-leptolepis K. Ito et K. Sato Lk
bivie (BiEED  1957),

KROBEEINANER, B 32~37 FEO 6 1 Ficbich, BHRENERBRBOERK, £E, +
B, BEHMoARMAENELERE, BED i Tw 3, FFET I ETCELRIRED
—C, TOWERIOEDLE Y THSB,

1. FEHEGIUXTFEOGE

Ju¥EE, FAb#hY, BRIk JUFRtAIC R CEERE S LTV 3REEIIT T Mycosph-
aerella larici-leptolepis K. Ito et K. Sato T, SAEFRREZ 1T, GEHLd - XOFEETICL - T
fTisbh s,

KIROBEYIR L 705 TEIEATIBLFREE LK IR, COMBBIRIES L, Fehlics
YOThESH 22, KkS A - TRAI~TAF - TAD 21 AMCBROATH 5, boed, FliLTD
e, 6 ALE~8 ATHIL 3 Atblic, CTEETOMRNR LD BRI bkt THIXE
Zro, ML OKREEENHBELIIOLEL RS,

BARRETC KT 5 FES XUTERTORBHRIIEE S LCEBER L - T EA3h, BE 100
%, B 20°C THl, REMNCHRIVES THELETHHLNACKL B, Tibb, ERORES
JUOFHEIITOREHR L 0B CEENTES L O TFEIET ORBIBICHET,

TFHEET OPHIIBIRIEE 1004 DB ETRDH LR, Zh X EGEBE TR Ly, FHE
FORECONTO—BEFZ LB L, TOmDEHC K\ ThAlnh DEENLLDLR, W3 FThi
W BT, EREES DOBMERC R TRRBERIRILELL, B2 oNTHRT %,

2. FFEORE - HEBRELRERT
| ARREOBR L e BRERT 2B b AL M OWENC I\ CRMAEL TR, HIT - 1T -
g - KEEY - HEEBHREEZRF LI, ChBD bR DITONTEDSLS ¥ LEdE~uo
FOLIY ThHS, :

(1) HRE XUHEE FRIEE2EHTTTCRE, 60 FALU EOEBMCIBOONBL, 7T~
20 4 CHEENEBH LM, —HFRAHMBOL D TCLEEL BV IEED BahD, HERELH
e DBIRILIL- ¥ Liny, HEREENKE VR ERROBENE L L, B, M ks T
—ICHER HIZ202%, SIS W TR TARR TTENEERE L TO 3BT TR IR LL
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BEh5d, FEEBEZTT 2R TIRL THEENEMTL 52, HEHLBEEINTCRETIILE DERN
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