EFIERHER OSLHREA R ICBT 2 P8 (B 1 )
FCARBEIR D Zh I3 n T

i R B K
P g F 2@
1 £ 2 B =

B DBMER AT OWMT, §1 SR O RIRBIR R B 21T 0 T & W | Fp%, &
WD DI LIS XD TR 5 & LIiEE L, b M52 DRk LI FIC T8 5 % 35\ 7o S5 025
THBEBEERL L, o nbIcBEL B E S LOWADERMEY L b, X bict+BOMED
RERICO0 A HRBR T o0 T Db 2 Fro—fsEtd s,
iﬁ%%ﬁﬁK%tof%ﬁﬁﬁt5@%@%%b0t¢%ﬁ§%5,it%ﬁ&&amﬁﬁﬁiab
KE%%%t#T%éﬁ,ﬁ%—%,ﬁ%ﬁﬁ,ﬁ%%ﬁﬁE%K@%Téo*mﬁ®k$mm§%*ﬁ
WA ORA, BHTHE, SRS MR s RE L Eb L, ot MSRET
CREE, R, &S HRE LD CCHARFHIC S ROMLR L @R IILE S, & o CME &R
CHLGER B OBEET 5,

2 H O E A

HHNOF TG I IR, W COTMEBIC X DGR A 2K BB & Bk 7 b oM IC ARS
WO3WETH %,

3 AREEREIHBRCER Ul Ehk

Wl o2 A TR IO IR, & OBIEY & U COARRREIEA R D T, i
BRERAARROR A oW TEREDRB LT O OO0, #iih L a0 T, A5 HEREOL» Mk
FEA S e AR E OWE I G0 bR DT, FCARDIDH SHEL T, HAETEHEI N5 L%
WEMER L L CORMIC X 2 MRHcE B L, ERMICD, EroiEmed —HIThRE S gukek
WORIEATNOERZ WL, FEcRb 53K LT, HEMEOIMKRBRC, ZoMRo sy
HKBALLLEBDOTH B,

4 # B 0o & B

IAFT 21 SRR ENE R 2H L, BRI cAEE FER L OB ch 5, T Di%k—
KWL 728, 246EPERINTE L, MRS B OHFE T HHRE FRIUMMT, v/ 2 FEHERCEEL .
I O LHIFI P B TGABTRE THRERILD Fbd TRE 2 okeds, LEWYREYZED S X5 Iciok
DT, WA 27 FE XD, BEEHEHEBEOMFINMS X O R BRI Y ORI CABNRR LTS X >
L te, BRI EM Rk Z 1T > L HIFIC, 28EEF RS EORNAEFIHM TR, #lEy

1) BREMBRTERIIE R (@) FETERTHE AT R R
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PRERBRBIRRE 8 96 5

Mz, SAMELERO T <Y z%, 7hH<Y, ) 3EIbR TTO, IbIC 29 EEY;
AREFF, SVEERMBEMNROEM, F2%, RO 3IEHEBRIUR)L KR, EHO IR, Ikl
DELFHCH WO WCEMOISARBRA KHEL o, AELFEFOTEHEABTOETDH Y, —HER

ETH T e fETL T

R HS e A TR T 0, E fe—, = OWITlEdH 525 ZHROED BRin Wi

FORRZBETHE T CGABRL TR TH 5, chboFERET Tie 31 £FHFFEPHE LUMREOHEER
w1 g K 73 E)
Table 1 . General conditions
HHE | EERE | O £ # & HerofEf | KB A 3E ‘ A Bk o TR EEM
R | RR kv | RIS ey e | I BH
i B X 2’71(@*‘&)([ 77’Vﬁﬁ‘ff %?}'gﬁmvﬁ_—_
REENE | M R A " rrate ” ke
- FEEWNR | BRI E R o 17ay }2.5m?
B ¥ % % R ” ”
) PERBR | RS ” ”
JCAEF ” ”
TS E FoIEFA ” “
‘% m R MR | 5 R R 3 58 ” 17a., + 5m?
T miREHE | & ik A , ”
B B AT | WiARR T EAR ” 17wyt 5m?
e ow| omom oM ” ”
HeE M EH oI Ko B K E
Comparative experiments on the effect of various soil
seedlings at Kashiwabara nursery, in 1952.
= EES
¥ 5 & e R B %E\'?mbe%ﬁ Total
No. Chemicals Amount germci)rflati on 8 /VI 14 | VI
1 K B T’ GfE ﬂ&) 1[m 1420 4, gF* 8. 5%*
Pyroligneous acid  (1: 8.0 1288 3. 5%* 5, 3¥*
5 5 i (150{“7&) 16.0 1222 10.5 16.0
Sulphuric acid (1: . 1288 10.3 15.7*
3 A ROBH A(BOO{ ;xgz) 3.9 720 20.0 33.8
Uspulun : 800 15.3 26.8
4 fid e 0 916 15.5 28.5
Control 868 12.8 23.5
i % 1. WTOEM, MAENE, FHR21.6%, 1%@%18 5.§’/m2 HHEABSHA6H, BTOH

F, VS VvEETERD 2 %, MMELo pH

2.
3.

HEIWA4H 28 H,

7.7,8.26)
4.
T (ATEL)

FRMOBFAIFAERNORFREO R 2R L, FBRRUIOWEFEDS, THRIZX
Wiy 27 vy @ 800 {47i% 5 EEAE 5 D& 3 (T XRT NV OBMAHAR

6.8,6.13,6. 22,

e offic 1 %, * BEK 5 ORRETENERECHEEERE LSO
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RICHFHEOFT, MIMFHEHETIC L2 TEO—BEBE Lk,
S R0 #E R

AR THIEC A LT AWM, HEE» 4 RO C, IO AEREL VL5 L H
1ERDERVTH D,
pu ) K o

of tested nurseries.

MBCEEE | B WS 40| R 3 %

‘ dernc B LEA Mo U L BICT L SR E S kY
Am 31 720/ db; 3~ 6° ﬁmikmmﬁfﬁTiﬂ%<@E@%Mﬁfﬁ&ma
; A DFEE > FEPERAIE S RE b L RICEST 2,

WA FT 21 40 S0 H TR R EER TOCOMM Y S CHIREIRL 23w
WAFn 17 B AR BEEAWCHEL BRI b T &kt
+ HThs,

A 36 202 P L, itﬁﬁ?-‘?’@&‘“‘xiﬁ(ﬁt;‘i‘{?%@,@fﬁi’cﬁi@ﬂr‘ib\kdI

KEADEHITH %,

I F127 ~28 L, ., :ttgkyﬁhl'ﬂcgﬁgitb‘ U Rl CHUT /K AME < aa 7
2 DR 3: U1

(R 27 4EEE, BORUREE, BIFEL 7 7<)

treatments for the control of damping off of Larix Kaempferi

5 i L®

percentage of diseased seedlings from the beginning
20 | VI 26 | VI 3 /v 16 /I L/ 13 /v | 27 \I
10. 0%+ 11, O%* 12, g#* 14. 3% 15. 0% . 160 | 17.8

5. 3%% 6. 3%* 6. 8** 7.3%* 8. 0%+ 8.3 | 8. g**
21.0 24.0 28.0 30.0 30.5 31.8 31.8
17.3% 18. 8, 20.8 22.0 22.3 23.1 23.8
37.3 9.3 | 4.3 1 430 43.3 44.5 45.3
28.0 2.8 | 3.5 35.0 36.8 37.6 38.0
32.3 34.0 36.5 38.3 39.3 40.0 40.5
25.0 | 27.3 28.3 29.5 29.8 30. 4 30.5
Remarks:

Seeds were sterilized by the ceresan dust and sown 18.5g per m2 on May 6th.
The germinating percentage was 21.6%. The original pH of the soil was 5. 4. The
upper of each column is the results of the tests plots where the soil was treated
with chemicals only at the beginning, and the lower row is the result of the test
plots were the uspulun solution (1: 800) was additionally sprayed five times when
the damping off occurred severely.

**, Significant at 1% level, *, Significant at 5 % level.
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6 BHERBRODZAE
AR, BWHEDL 7 v BB IDOTT, 47uy 71670y P elic, 170y 7110~
20m? T, FHEKE IOz BEEHE MO~ FIEHMOFHICHEL <70, RINSELRNAEFEHHT
v, A ORGSR A IRk L 7, £ OO G FRFERE b ic L TRBETOk,
HRIORATL, FFHORERASMNEORCIFRR X0 7 ~10AFNCiTo7e, A i L8 opH%5. 0
CMBET Hic b Winm e Lic, Lehd2C m2 0 ORI OWAT RS X2 T—E L Th iz,
ﬁﬁﬁ&d,%%ﬁa_ 1 0.25m* OWEIX 2 4 TiaBEL, FMEXICOWTRIFEDOL 6 A
FTCRIHAZ LI, TO/KETHEI L, Y, &tF, TolroFclilimc 3RSL, Thth
DHEAR R L, RRCEFAT Lice v 2Ly, FERRKCHT BRRRERD, IDCRERT
O CHERBEHR O LR OB & g L e,
TH B OK #®
I B B & B

A, FREHF ORI EEK

MEF 27 EEMFEHE T oA RT &M 2 KDL w0 TH S  (Plate 1 H),

FTAREEEMNR OBATE R L CHB2 ik X S, 3FOER OS2 T, FRNE» DT < h,
6 H8A LY, 7HA3HECTR, MEX:OHIERE 1 B TEOEEIELRL, Wk A 1AECRE
THRSFRU A, TR THEBRE S B TEOHBEMERROLDOTH Do TRX T, LMY
BBV, REOHBE TR, EOHERIENED b D, DFICKMREFIATCIEIEXR LD b
LU DRIEBEFEERLL,

SF KA PRI, TS bbb 8 1] 27 [ICHE>Th, ANREKEEAEE Olic 1 %o
HEMYLBOS, FMRAXG 6 H 14 HUFE6 A 26 0¥ ClEMCHL, 5BOAEEYTRLI,
FFIC L DL, FREERINTE, REHSEFE 2R L, & DICKIREFRIA 2L 2 Ea, B
FrsiRE o5 Hd b o L MIbMnTH 5.

D E IR T D2 5 3 FIRT,

3 # FHMIEHI O LEGERET (R 27 (ERL, ARSI, BHE 1 <)

Experiments similar to the former, at Kinuta nursery, in 1952, Larix Kaempferi.

- U J& 93 =S
*® 5 i | fE e Total percentage of diseased seedlings from
. the beginning
No. Chemicals AmOUnt 375 1V T 6 [VIT 9 [T T 12/VE ] T6/Vi [ 20/Vi [ 30T
1 ARy W (5 ﬁ'r"?\'&) } Lfm? ok **’ **I l
Pyroligneous acid (1: 8.0 3.6 5.1 6.5| 7.5] 8.0| 9.0 12.0
2 I . Bk (200 1nﬂ§) i ‘ *\ *’ *’ *J I
Sulphuric acid (1: 6.4 4.7 5.7 6.6 7.3 7.9 8.9 9.5 12.9

KRB A (800 {m ﬂﬁ)

3' Uspulun (1: 800) &2’ a1’ 16\ &8‘ 9.6 1&6'1L4 120'146
= e
4‘ Control 0 ‘ 10‘85] 95‘m5 1L1’mA 1&2‘%6

i 1. HiToREN, WHEMNE, R 19.0 %, fEHiE 100 Zeg/m®, JEFIIH 41 22 0,
HYolE v+ vy 2 ETERED 2 %58, wimELopH 5. 4.
2. FHREAA 48 12 H,
3. FIHEMOBFIMIAERNOFNRO Rl 213 AFHEL)
Remarks: Seeds were sterilized by the ceresan dust and sown 100 g per =2 on April 22nd.
The germinating percentage was 19%5. The original pH of the soil was 5. 4.
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Experiment similar to the former, at Motohachioji nursery, in 1953.

Cryptomeria japonica.

TR, =%)

109 —

FKe FE Bse| iR & 3 A& g |Total percentage of diseased seedl-
AL Er't— Number of ings from the beginning
No Chemicals moun germination | 7] 19/ [25] 15/ 129/ |18]
AR U A U AG AV AN LAY A
N L[ m? m?
* '1}1|li \‘Q ( 5 fmzfé) kk %% Kk ek k. **I ok kK
1 Pyroligneotfs acida; 5) 8.0 2,688 3.6 4.3 5.9 6.9 8.4 9. 6110 2110.6
| WM (200 {#3%) * * * ¥ * % *
2 ISulphuric acr;(‘i 8.0 2,451 12.5[17. 2|20, 2|21. 9{23. 8124. 9‘25. 3139. 4
3| KEUHA (800D 3.2 2,48 |18.924.a30. 333 336. 936, /38,939, 4
Uspulun | \
- [ |
4 Control 0 2,294 24.7|29. 5:34. 3/94. 9i38. 4/40. 0[40. 4140. 8
% 1. Fi-ropEi, KWK, FEFE 13.4%, s 37.0¢/m* HEAR, 4 A21H,
Hiv-oWi v rya2iirERo 2 %% Wik to pH 5.2
2. NN EERE, Rhizoctonia sp. % 4 B10MNCHERE (v +» —V — 4 B #ED S D 6 /10
m2, 7K 200 W REIREA)
3. R, 4 H13\
Remarks:

The germinating percentage was 13.4%
The seed bed was inoculated with Rhizoctonia sp. before sowing.

Hi5 %

: Seeds were sterilized by the ceresan dust and sown 37g per m* on April 21st.

The original pH of the soil was 5.2

R DR ) Hog B AL
(RF28IEE, ROUAE M, # 7<)

Experiment similar to the former, at Motohachidji nursery, in 1953. Pinus densiflora.

FEF AR Wi 3
#®5 ¥ ¥&/1 5 |[Number Total percentage of diseased seedings
of from the beginning
No Chemicals Amo- |germi- |24/ [30] | 2/ | 8/ |14] [20] |26/ 16] | 30/ | 19/
unt  |nation i JAuLIAY! AAG UNAY GRS A (A
1] m? m¥
] Pyﬁhgneog% et ﬂ(@ 8.0 3,055 | 277 875 o 5117813784 A5 56 0070 1778 1870
2 g uﬂf'ﬁhunc i3 d(zo%m&) 8.0| 2,810 | 6:¢/15 8117 5120 721781227 703 Bloa Ala™d| 2478 2575
KEEBAIA  (800f5%) ** '
3| Depulun (1: '800) 3.2 | 2,770 6.434.939.654.458.359.7]61.061.462.0 62.4 62.9
R |
4 Control i l 0 ‘ 2,850 | 9.7[35.8l40. 9[52. 7|55. 7|56. 9|57. 8/58. 1|58. 6| 59.1| 59.3
%% 1. FToREM, SRIMKE, %I 46.4 %, §KEE 26g/m® HHEHAHE 447 21 1, &
FoOMEE, wvH v EREFERD 2 %K WM+ pH 5.2
2. Y5 EERE  Rhizoctonia sp. 24 F 10 Hic#ERE (V+—Vv— 4 BlEEDDOD
6 Kt/10m2 %7K 200 FBRHEA)
3. HHIEAM 4H 13 H
Remarks:

21st.
was 5.2.

Seeds were sterilized by the ceresan dust and sown 25 g per m?2 on April
The germinating percentage was 45.4 9. The original pH of soil
The seed bed was inoculated with Rhizoctonia sp. before sowing.
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ARATE, MOMIG EFERER R fnpDfen’, KNGEOBES S kb X<, 6 HIRE
THLOER LV BRI TH O, KL LT DREEDEEMENRD binsDic,

DFLFLATFHMED 2 F DWW TUTORRE % 4 FiorT (Plate 2 A~DAR),

AFL Rhizoctonia sp. ZFEL CTITORBHET, ABKBNRAREHENCH 58 H18HET,
%%ﬁﬁ&Gﬁmﬁ@$l%f%wﬁﬁﬁkﬁhodw,~ﬁ%@%5%®ﬁﬁﬁﬁﬁbbhtomﬁ%
FIAEER L0 b BRRR L TLH 525 BBREPRLIV LW

DOFICEEME CEBRLE TT2 7 H © JIC 20 TR G L H 5 iR (Plate 2 E~HAR)..

T DR TIEARENE L MR, &b RkEHER £ TREL OIcERE 1 Z TEOHERMERR
HoI, BEORERL DIERITE L L WRATE R L fend, EFHERC s 5 W EFIR M o w
Higs s, F@nzaé,Aﬁﬁmlwéf%écamb,*Mmﬁwﬁﬁ35m;m@ﬁ&%Tom
SBIFIABAIR S, 58 24 ALV 6120 ETO3EDOHAETIE, BUELD W SARKRNTHO®
2% ZOHATBLAHEEX D LR LILDP TS,

OFRFEHHT 29 FEREERRBE L J FI0onTTok, CORFRRTLEH6EDL LD THS

HeX  FHFEXFH DR ARk
(FBFI29ELE, FIBAEFM, #HE, b/ %)
Experiment similar to the former, at Motohachioji nursery, in 1954

Chamaecyparis obtusa.

W=

R %%
3= i kg yiiikie FHARK Total percentage of diseased seedlings
Number from the beginning
No. Chemicals Amount of 12/ 118/ 24/ |30/ |14/ |28/ |L1] |25/

germination /VI VI AU LAY URWAY URIAY (IAS ! (RAS

o I[m? m?
A R (5 E5R) * sk k| k] % .
1 pwdmmw“zmﬁ0:9 8.0 2,332 | 5.3 6.4 7.4 8.3 86 9:0/12"514. 818.3120. 2

2 Sufghugge(i?:?ﬁ?&) 8.0 1,928 137816.9[17. 318.7]19. 520, §j22. T123. 3|24. 3125. 4.
3 7y%?§§fﬂé; 2%001 1K) 3.2 1,664 [22.4{29.2[30. 4/32. 5/33. 8|34. 7[36. 3/38. 7|40. 5/41. 4
sl B T 0 1,876 23.730.2%2.835.536.337.039.641.846.146.6

% 1. FETOREN, SGHIEAE, R 29.2%, REMEE25. 0g/m®, #ifE AH, 4 A21\,
BT oM tvF v EHTERO 2 %K, %MEiopHsz
2. JRIEHEH, Rhizoctonia sp. % 4 F 2 Hic#HE GAERE 1IN0 b 0104/10m:
#7K 200 W HHEREAN)
3. FHIEAT 4 Al4HE
Remarks: Seeds were sterilized by the ceresan dust and sown 25 g per m?on April 2nd.
The germinating percentage was 29.2%. The original pH of soil was 5.2.
The seed bed was inoculated with Rhizoctonia sp. before sowing.

KR L 2 &, AR NONRED 6 A3 HNAL7 A 14 1 #CH L Olic 1 BDEDE
BHRRD, 7H 28 HOWETIXS FONMIENED DIV, L BICHRAIKE, 6 B 3HD 1
%, ZOKTH 28 BETES BOATENERLILDTH S0 —H/KMMHA X Tk, L Ol &
BB & GIRATD DRI BT,
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F R OFEREA L Th, KRENREH T 20.2% 10l ¥ E2ThHMR, FRBBARXIL 25.4 %
KERBIFIA BATX Tld, 41.4% % RL, EERRRLERL, TORKRE 45.4% THot.
IDLCERREHEOHEFEMECH T I VL2V TTORBEEZRTEETRDOLE LV THS

W7R ESEEH O IILEARRE
(B8Fn 29 MR, MNEFEH 8E 7<)

Experiment similar to the former, at Higashibara nursery, in 1954. Larix Kaempferi.

FEIFAEL ¥ i} R
F2 & *H FiFi& |Number Total percentage of diseased seedlings
of from the beginning
No. Chemicals Amo- |germi- |14/ 28/ } 'l 25/ | 7] | 17] | 29/
unt  |nation | /vI| /vII /vil /vIl /NIU VIOl /v VI v NI /W
. . I[m? M sl sl wes| s I - 5
! Pyﬁligﬁeoﬁ% agi?i%(?i@s) 16.0 | 2,956 | 178] 270, 23] 25| 2¥4| 275|275 278|214 2% sl

3 A k k% . * ok ok *
2| S haric eia (T | 2.8 | 2,852 [ 117178 178 178 179 178 210 21T) 27 274 2%

3 7}(?&%@ A (BOOF’:?E) 3.2

Bomulon (12 2,654 | 6.9 7.2 7.3 7.4 7.6 7.7/ 7.8 7.8 8.3 8.4 8.6

4| B Control % 0 2,938 | 7.1| 7.4 7.9] 8.4] 9.0] 9.5 9.7} 9.8]11. 1] 11.2] 11.9

% 1. FETOEM, REEHARE, RUFER 17.0%, 1FER 45.0g/m> FHAR4H 26 A, &
FOME, YvFrERETERD 2 %%, WHEKFLO pH 6.2.
2. HEIWMA 48 16 B
Remarks: Seeds were sterilized by the ceresan dust and sown 45 g per m2 on April 26th.
The germination percentage was 17.0%. The original pH of soil was 6. 2.

AETHL R X DI, KRESE L 7 p : ////

Kif} ¢S i =3 » — % 5 # Pyrohignecus ccid (1:5) 8Yme e .
Btien, Rk OMe 1 g0 ) T I DR
Bk DSiFte, AR O RS o —— 93800 R Uspulun (10 soo)a'/mz_/_
BiEx b bOSIH o, ARERORKERER Hal [ /7
b R EHE S ARRRR IC L L T S: s /f/: g
KSANTHBH, EEWMHETS & § Y ,/;/
MSX CREERE L prOfcledd, B &
HABHIRD, LadHARDHNARRT

'5 RL Y - %

Botc, BHARR 4 EETEEE CHITI294 2 A &) Dte
BEAXCOWTTORBERT LML W% 1. EToENw HAREMEMGEN, 5FH25.0%,

e GHEE 25g/me, TEEAE4A2H, EYHEE vy
BoLx0TH, VvEETFERO 2 %5, HRLOPH 5.4.
Z DREROFEIL LR RHAITH B A 2. EEHlEAT 3 A2LlH,

Remarks: The seeds were sterilized by ceresan dust and
sown 25g per m? on April 2nd. germination per-

ABERER X O BHSHAER O W R @&

16.3%, BifBXi%18.2%, KERBFIAX centage was 25%, The original pH of the soil
was 5. 4.
BMBL NI REBW E X H 2o Ly
N HUE SREAOD I
L, BEHERRKREFHIABHX L0 b s WAED 20 4EEE, ERENENAE, RHFE, 2%)
LABRRORNHAIARTERRE R L, Fig.1 Comparatlve experlments on the effect of various

. e soil treatments for the control of damping off of
SN D ORIEDRR T, AR Cryptomeria japonica seedlings (1954, at Mizuho
XX FHE AN a8 B2 (R L 2 nursery. )
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S7eht, 5H 31 He 6 A 18 H, 25Hk4kEEL OlitlicxiL,

% 96 5

5 % DH EHED B,

DEICHF 30 FEE T ¥ F 12 TfT Ol iR R 2 555 & L T 8 KicRk§ (Plate SE—HAH)

WK ¥ ¥ ¥ I KW BT B E B
Controlling results of damping-off diseases of Zelkova serrata MAKINO, in 1955.

) ES 7 (&) i i it biil o 5& = EN
No. Chemicals Amount Number of germination
R . e [ |m2 per m?
K i W (5 IR
1 Pyrolignegus acid (1 :5) 8.0 150
o B (200§ 31R)
2 S)Iulphuric acid : (1 :[ 20) 8.0 8
v 7 v v (800K
3 Uspulun (1 : l_2]300) 3.2 67
B #
4 Control 0 T
% % 1. EToEH, il FBIHER30%, EE=E2g/m* FHAR 4 A220, ETF#G 2tV vy

MEFERED 2 %%, WML pH 5.2.

2. SNIREEE Rhyzoctonia sp. % 4 A5 BICHEM (v » —V — 4 HIHE: B D108K/10m?

FK 200 W HRHREAR)

Remarks: 1)

3. FWHIEem 4 H15H
Germination percentage of seed in petri dish was 30. Dowsage of seed at sow-

ing was 25g per square meter. Sowing date; April 22th, Seed was treated with
ceresan prior to sowing(as 2% by weight) pH of soil at old itself was 5. 2.
2) Rhyzoctonia sp. was inoculated at the 5th day of April,

3) Pouring date of Pyoligneous acid; April 15th.

H2 B AR D HRE Bl T A Bk
(BFn28LERE, TTATLFHIME, ®H, v 7<)
Fig.2 Results of relative test on the effect of pyroligne-
ous acid at various concentrations for the control of damping
off of Larix seedlings, (1953 at Motohachi6ji nursery).

% —— AL (Mother liguar) 8}t
W) oo s (15) 04
| —— 108 (1:10) 8%/m2
—m 20f8 (1:20) 8Y/m2 . ]
el e
a " St
T
S 74 /8
Ay
:§ -7
- o c——
2
T — g
1 o
a
° W % A P
(s & 8 B) DOate

L T8 T O, AT, F2EH20. 0 %, HiFEHE 25. 0 g/m?,
WHEAA 4 A21A, MFHEE v Iy 2HTERO2%
®5k, HMELtopH 5.2.

2. 5B BekE, Rhizoctonia sp. (4 H11H).
3. EHIBAT 4 Al4H

Remarks: The seeds were sterilized by ceresan dust and
sown 25g per m? on April 21st. germination per-
centage was 20.0%. The original pH of the soil
was 5.2. The seed bed was inoculated with Rhizoc-
tonia before sowing.

ARERE, 120 OEE & RO Fik
TiTocilBiiRTh 50, LR
75 % Ik, TENFEBROR T &
A ERDBRIamDD, FEHCEL
WERBEULDTHDL, 2D LiL
Wb B TR IO X B E A
ChbbhlcbDEETs, Tibb
KREREA KIC $s 13 5 e O FEHALK
Vrom? ¥4 1) 1504C, HREBR 23784, /K $)
BIKIA BATRVL6TA, FRERTIATH
D, FEABCELVWERERLR,

AFERA D T ¥ F 1Tk ThEER
L R, ARESTRRE X 0% RAF 7o s
FRT T bbb,

B. ATEORE SN B

PLEoREc L b, KESEOHE L
BRHEDLNIEDT, L OIEENR



SO RER O SLRRE B T BT GRTHD (B - [ — 13—

xR DD, AR 28 EEITRAFEFEMTH T <Y 2 M, AHEOEIK S, 10, 200% 5 X o (M
i) XD 5 RIC oW TIHEHERZTOMk, OB 2MicR &b THs (Plate 4 E—JEH),

ZORFRIC kB L, BRSO EREA L, BIK8 H 24 HOPFEET, fIRHE 22.5% IcL ¥ EDT
WHDIF LT, 5, 10ffFEHRT 5O L 7ets 2 TRBRIL L 25\WITEms 2 A5 25 b, 2005X
THIEER OFERHE 75% XL, # 70% ZRL, 2&AEERRLDI,

BREDFHERIC L5 &, FXE 6 A/ CEERICHL 5%, £DH%T APAE TR 1 Z0E0ER
PERLUI, EREHRETE, 6 B LMETS ZOFRMEZRL A, TORITEDHNRT, 10, 205X
TURIEE B ELD BT o,

20 EE UHMICIT ol 2R3 L, HIRDLERVTH S,

BOR PRBERIARRRR O I AR
(%o 29 B, RICAEFEM, B p5<Y)
Results of relative test on the effect of pyroligneous acide at various

concentrations for the control of damping off of Larix seedlings.
(1954, at Motohachitji nursery)

- — =
R R & N F
E: =N T I = Total percentage of diseased seedlings
w5 W | R Nug}ber from the beginning
No. Concentration A mount! ation| 28] | 31 | 9 |15/ [21] |30] |14 |28/ |11] [25]
germination*)ly| | il Tl /\q| AT
E T I |m> m2
1 Mother liquor 8.0 1,148 1.1 1.5 1.7 1.9 1.9 2.0] 2.2| 2.4| 2.6| 2.9
2.5 & bk
2 ! N 2.5 8.0 1,280 1.6/ 1.9 2.2| 2.8] 2.8| 2.9] 3.3/ 3.9| 4.3| 4.5
31 ° frs S| 80 1,268 | 1.3 2.3 2.5) 2.5 2.6| 2.9] 2.9] 3.4| 4.4] 5.5
53 #
4 Control 0 1,236 2.7 3.2| 3.8 4.0] 4.1{ 4.3] 5.0 5.4{ 5.8/ 6.3

% 1. FETOEN, HAENE, FHFER 39.5%, [GiEE, 15.0¢/m% HEAE, 47214,
MOt v vERETERD 2 @k HMk+o pH 5.2
2. SNEHERE  Fusarium sp. % 4 A 2 HiciEM  GABAE 1 BRHEEEOD O 104/10m?
K 200 (BB
3. AW, 48 14 H
4. KESEORME RS %
Remarks: The seeds were sterilized by ceresan dust and sown 15 g per m2 on April
21st. The germination percentage was 39.5%. The original pH of the soil
was 5. 2. The seed bed was inoculatd with Fusarium sp. before sowing.

T DER, ERICRIRA D h 20T, ERHECHE R ERD Dbhihoks, REKHENOR
R, FIRIX 2.9%, 2.5 (51X 4.5%, 55X 5.5%, HAEX 6.3% CRIKXIZ & ERESE I
RENTNB,

DEFCFEEMFIH T2 RT 2% 10 EOL R0 TH S,

ARRILCLBNTH 523, AfEEE UL, FRESRLBHESREV,
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10 & JEEERIAREEAR DRI He B
(FBF0 29 4ERE, MMM, #HE, »5 <)
Results of relative test on the effect of pyroligneous acid at various concent-

rations for the control of damping off of Larix seedlings.
(1954. at Kashiwabara nursery)

= g | | B RK Potal torcentage ord a seedi
= N ] F B otal percentage O; eseased seedlings
B & | Nurr;ber from the beginning.
No. concentration Amount germ(i)nation 9/ |12/ [18] 124/ |30/ |13/ !27/ 3/ )17/ 31}
A A A A A A T
= i I|m? m*
1 (Mother liquor) 8.0 1,753 | 2.1] 4.5/ 7.0] 9.0 9.7[10.3/10.9|11. 1[13.0/15.8
2| 25, W | g0 1,374 | 5.1] 9.2]15.1[18.3[20. 1120. 9}21. 5(21. 7{23. 2[25. 3
3105, ® o, ® ] oso0 1,424 | 4.7] 8.2)14.1[17. 919, 7|20. 9|22. 0[22. 3[24. 826. 7
B #
4 Control 0 1,520 | 3.7| 7.5[12.3|15.5(16.8[17. 5/18. 218. 2/20. 5[23. 7

5% 1. RETOEW, BAEKE, FIFER, 30% K&, 37.5¢m* #HEAH, 55 100,
MFOMEE, vvF v EETERD 2% %3 ®lELo pH 5.4
2. ZEHEAM, 48 20 B
3. AESROMMER, 5%

Remarks: The seeds were sterilized by ceresan dust and sown 37.5g per m? on May
10th. The germination percentage was 30 %. The original pH of soil was
5.4.

DOF IR 30 EFHFEEMT, &7 VROV TUTOREEEYH 11 FioRkT,
11 RORT & K RFAERORREL, FRE TR 4.0%, 2.5 {%Xi212.4%, 5 {%Xi316.3%
BIMERX Y 34.3% CEEXECIOBBRERYIObLE,

C. REEWHR X3 RoERHAE

AEEEOWERBFICBEL L 2 bl 5L, WHROWERECHROERS XL, EDtb 6 A
Kb 7HIAHOBETIE, BREYWOCHr LT ORLERRREFZELEL DT, BHin 28,29
EETATFEHME, SHHCOWTHAROERREL T O, O LH 12 iR,

AFickig, FEERELERBERGAKCKY TRBEBAIRSRIFTH 5, LaL, ERBXMO
BRAENARICRE RENR D B2, ZOFFERIREOHALTTICTER . ZOHEC2VWTRIbE
AT RTchd s,

D. AESHMEHAS R OREIC BIE TR

AR 28 4EETEAE THMCHORRROBE D, AR KICHE DA Dl o & 2B L
DT, B2 Eich o CHEORERTOEEY R b7,
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Results of relative test on the effect of pyroligneous acid at various concentrations for the control of

damping off of Larix seedlings. (1955, at Higashibara)
o me | B A i = (%)
éﬁoncenltg T & Number Total percentage of diseased seedlings from the beginning
. f dat ] [ [ I
ration Amountgerm?naﬁonﬁ/% 21/ 30/ V| 2/ VI 5/ VI 8/V111/VII4/VIII7/VIIQO/V123/ v1|27/v130/v1 7/ VI, 14/ I122/VIL 29/ V|1 2/ VI19/ V{29 W26/ IX
oW X Im? m? sk *ok *k * * *
Mother 7 2,522 0.5 0.7 0.9 0.9 1.1f 1.3 1.3 1.4/ 1.5 1.5 1.5 1.5 1.6 1.7/ 1.7/ 1.7 1.7/ 2.5/ 2.7 2.7 4.0
liquor
2.5 f# X * % *k kK * * *
1' _“23 7 1,991 0.7 1.0/ 1.2/ 1.7] 1.9 1.9 1.9 4.6/ 5.2| 5.4/ 5.5 5.6| 6.0 6.2 6.3 6.4/ T7.1| 9.7| 11.0] 12.0 12.4
5 { E ko k% %k * * *
1 H < 7 2,344 1.8 2.6 3.1| 4.1] 4.3] 4.8/ 5.1 5.9 7.5/ 7.6 7.6 8.1 8.4/ 8.5 8.8 8.9 9.4|12.9 14.7| 15.8] 16.3
P 3 0 2,263 12.3] 15.2] 16.4| 19.2] 20.8| 21.5| 22.5| 25.4| 27.1| 27.3| 27.3| 27.6| 28.1{ 29.3| 29.7| 29.8| 30.3| 33.3| 33.7| 34.2] 34.3
i

F 1 FETOEN, RYIPEMKRE, IR 29.0% (R 17g/m* BHAR4A 22 B MTOME LV v 2T ERD 2 B8k
L pH 5.6. 4

Remarks; 1)

2. AT, 41 14 B
3. R OHFRMEXNORINEO R %2703,
4. M Rt 1% * AR S BORMREBCTENLINEDE IR WL 20T,
5. ARETRATTIC SEHIER 125 REBEELADIFET, AINRTER LD
6. REGIEM ORERS A ik 5 BRI
7. BRBR XCELHORED F— & CARENRE AL 2,
8. W, #L, RTo—ner ) THE, ENERL Y AT vy CHEL CTHEAL 2,
Germination percentage of seed in petri dish was 29. 0.
Dosage of seed at sowing was 17g per square meter. Sowing date; April 22nd, 1955.
Seed was treated with ceresan prior to sowing (as 2 9% by weight) pH of soil at old itself was 5.6.
2) Pouring of chemicals; April 14th, 1955 :
3) *, Significant at 5% level. **, Significant at 1 % level.
4) Acetic acid in pyroligneous acid was about 5% by weight.

Each material, used in the experiment was sterilized with chloropicrin or uspulun solution, previously.

M & £ A T HR 3 5

(B I %)

(4]« M(4E)

— G611 —
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Effect of soil treatments with pyroligneous acid on the growth of seedlings.
28% % in 1953 29 4 &  in 1954
JCNEF A MO OB O - ,
R ; Tif 2] S FOE M
W 6 Mo;ﬁlrlsaecgoll Kz:ls‘?;svggara Kinuta nursery |Higashibara nursery
R EXx(m) EX(g) | BXx(m) HX(@)| EX(m) HEXx(g) | BRI (m) EZ(9)
Chemicals Length  weight | Length weight | Length weight| Length weight
—— | — p—t—— —_—— —
b T oMb R E T b R E WP Mk MUTML R BT ik MR
Top Root Top Root{Top Root Top Root|Top Root Top RootiTop Root Top Root
P 71\‘%&,@‘?&—
yroligneous i o o
acid(mOther) IOv.O 17.2 1.0 0.6| 10.2 1.3 0.6| 11.8 16.7 0.7 0.5
liquor
7 2.5(%1 ] _ _
(1:2‘:.'5) 9.7 1.2 0.7/ 10.9 16.5 0.6 0.5 4.6 0.3 —
" %%g& 8.117.9 0.8 0.6 9.0 — 1.2 0.710.6 14.7 0.6 0.5 — —
v VBB 7.617.6 0.8 0.6 — — 9.213.3 0.4 0.3 — —
(1:10)
o 20fER
(1:30) 8.2 19.3 0.8 0.6 — — - — — —
bt B
Sulphuric — — — — — — 3.1 — 0.2 —
acid
TR ERELHI A _
Uspulun - - — — — 4.5 — 0.3 —
Control 6.419.0 1.2 0.6/ 8.8 — 1.2 0.7 8.812.6 0.4 0.4 40 — 0.2 —

B1EOEEIREE L & DIV THLIR LD TORENC, # 2 EvkE CMiTo 2 BE OBRERCT2
o, TORGERE 13 Rord,

Fiobbh, HEOREREZAY TS BB E, FIEX 6024, 2.5(%, 1,775 4, 10f5X 1,483 7, 20f%
X 1,733 Ricx L, BEEXTIX 1,971 ATHO, TR TREFL  Dirpofc, HEDREME LT,
XVVY, AXYVITFBRLEL, ALY, JTITY, a=yEFIY, AIRL, AXATVRES
I DNWT W5,

DO 2EEOHETE, FEE X OEECEBICUIA 6974, 9764, 1,0304, 1, 0467k, ik
it 1,145 KL FBEOHD L a2 Tnb, MELLTL VXY VY, 3¥VITS, 503, +%
=T EDBE DT,

HUEH 13 R Lo THLA R X S, REKEZEAAT 5 L EOFREMNLIL SN DL BN,
ERICFREE CHREER OREIc & ¥ ¥ 2T 5,

N
N

B A 5 W W

AREER OMETRIFICKITTHE S B 50D, 14 FioRr+ L > RBa 7ok (plate 4 A~E %),
Thic kB e, REEGEABEYHCHM LA OREEY ST, REAKOHERBERN 2

# BEORERFICEL IeFIcfToehs, ¥R Om 2240 1,235 AL, b3 98 AOFHFELTRL
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Effect of soil treatments with pyroligneous acid on the emergence of weeds.

Ak EAEX (Pyroligneous acid, 8//m?) e A 3
N = (=] i
P— - = Mother| 5 {& g 10 5 % 20 & ¥ Control Total
HEOMIM W jiquor (1 5) (1': 10) (1 : 20)

7 L = A . A A R, A K
Weeds Num- E Num- RS Num- [ AR Num- £ X Num- E 3 Num- EORES
ber of| wei- |ber of| wei- |ber off wei- |ber of| wei- |ber of| wei- [ber of| wei-
weeds| ght |weeds| ght |[weeds| ght |[weeds| ght |weeds! ght (weeds| ght
g g g g g g
7 9 7 W 70 4 8l 8 114 7 98 6 93 6| 456 31
Fatoua villosa 22| 14 55| 13 43 8 29 7 12 6 161 48
v/ v ¥ Cheno- 3 10 19 41 14 4 14 5 2 52 60
podium album — — — — 1 2 — — — — 1 2
L/ =0 A} — — 47 3 — — — — — — 47 3
Mollugo stricta 54 54 33 13 45 13 42 20 21 8 195 108
Z -~ Y kb oo 1 34 16 53] 26 42 10 19 4 149 56
Portula:aoleracea T 70 11 60 14 26 12 23 4 6 48 185
VS S — — 31 6| 27 3 59 8 39 31 156 18
Sagina japonica — — — — — — 2 1 1 1 3] 2
N o ~2 s — 7 3 9 5 11 T T 2 34 17
Stellaria media 1 2 1 1 — — — — — — 2 3
> X F Capsella 6 4 25 13 37 21 24 12 8| 4 100 54
Bursa-pastoris 1 14 — — — — — — — — 1 14
4 X4 T/ Rovippa 36 56 67 45 76 44 62 30 78 13| 319 188
atrovirens 18 29 45 19 29 16 32 11 29 13 153 88
L AP A NN 8 1 53 6 73 5 95 11 100] 100 329 33
Oxalis corniculata 11 12 19 9 13 6 24 18 13 4 80 49
a=y*Jv FEu- 2 3 64 3 106! 3] 94 4 79 3 345 16
phordia maculata 3 6 52, 30| 41 22 31 9 35 17 162 84

2 S — — — — — — — — — — —
Mazus Miquelii 80 66 97 28 76 21 61 18 29 16| 343 149
7 X F Lin- — — — — — — — — — — — —
dernia Pyxidaria 94 47 26 23 29 51 37 5 59 T 245 133
A7) 149 29 525 63| 302 41 531 44 781 55| 2,288 232
Centi peda minima 288 195 221 65/ 251 70 293 61 387 1441 1,440, 535
b Xy 3a gy 34 5 41 6| 25 3 33 5 20 2l 153 21
Erigeron annuus 9 9 3] 3 8 17 2 3 2 9 24 41
7 & Ayl Digi- 13 5 42| 10 36 5 33 T 51 5 175 32
taria ischaemum 11 871 11 32 6 11 3 4 2 3 33 137
Ay Digitaria 146 127 246 146| 208 Tl 130 66| 130 4] 860 451
sanquinalis 22| 244 37 327 50, 717 55| 444 50! 4l¢ 214} 2,148
=7 %x=aY Eragro- 10 3 10 1 — — — 20| 4
siis multicaulis 19 84 7 10 7 6 2 2 18 23 53 125
XY Ty 124 66 483 194| 403 109 507 121 564 104{ 2,081 594
Cyperus microiria 57 422, 247 336 271 376 319 377 481 560| 1,375| 2,074
5V =2 Fimbri- — — — — — — — — — —
stylis miliacea 111 68 146 198 102 115 2 2 361 383
5 8 13 9 4 39
S 5 10 6 4 21 16
602 318| 1,775 570| 1,483 360 1,733 345| 1,971 256| T,564| 1,849
697| 1, 360 976| 1,047| 1,030| 1,569 1,046 1,122| 1,145 125| 4,894} 6, 354

Bpd 28 46 1 156~16 B, TFRUXE 7 /1 29~30 A&+,

[
o2l
&

>
s
v
o
[=2]
3

e
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Effect of pouring time on the germination of

seedlings with pyroligneous acid. (in 1955)

£

% =

1. BT DR L, MAERE, FEIFHI3.6%
EHR 45 g/m* FEHEAH, 4
HEFOME, v v EHETERD 2
%EH, HHE Lo pH 5. 2.
WL 5 e T

2. 8Bk, 77 v AR R, (5

& | AR
% | B W M| AR O o
No. Pouring date Dosage e i
2 %
U e Do o Sow 5o 1,298
ays prior to sowing Eyes
” 3 E El’j ) ’
2 | 3days prior to sowing . 1,180
7 -ﬁﬁ =]
>l a day prior to sowing 7 875%
oW &
4 Immediately after ” og**
sowing
B 3
> - Control i 1,235

A228

AR

Jua .y 7 5ERREL 25 7a .y )

* S%EE
O\ BEE

3. RABRMIERE 1 oy b 1m?

Tu.y, PHSE1m

4.7 /E BHE%2 4 BB ¥ CRERIE
CELHET,

Remarks: 1) Germination percentage of seed in petri dish was 13.6.

at sowing was 45 g. per square meter.

Sowing date:

Dosage of seed

April 22.

Seed was treated with ceresan prior to sowing (as 29 by weight)

of old itself was 5. 2.

2) Experiment was carried out with Latin squar method.

------ - Significant at 5% level.

*k

pH of

soil

------ Significant at 1% level.

DB THB, LirL 5 HCHAT LR TG & A SR L EH TR Dte, LIedso CARITMITIC Y0

B LLIBES ~ 7 BRICBAi 2T T4 0E H 5

o

F. RESHERG A LSRR Bug 3 %

KRESRIC X 5 L RREARIER Y PH OFRBL DD DIC X 35 DT XL T 5 ibic, KENEE
MO L EBE OF /LR IFRIC T~ e, TORMBR 15 RerT <,
815 £ FERIEAC X 3 ELEOBE I RiFd

Influence of the soil treatments with pyroligneous acid on the acidity of nursery soils.

BB (ER2SER, RITALTHEH)

5 LD r + # o pH pH of the soil
Chemicals pH  |Amount %B‘zaglsag‘4aa SEE‘7EEP4EE .
I i l 4. 4 — 52 p.4 5.4 5.4
*‘mg Mother liquor 28| g0 | ~46 46‘ ’ 4.8 705 4 5.6 ~5.6 ~5.6
g 0 B E 5.2 80 | 50| 52P% | 54| 54| 54| sefl
BE |0z )‘&" IR X BT
£ 2 7 o 5. . . .
5 (1 : 10 .4] 80 | 52| 52 2 [ Ls.4f ~5.6) ~5.6| ~5.6
b oy S
E 720 # =& 52 PB4 PB4 5.4
W& a o™ pe~38 80 | 52 52’ 5.2 P s s 6 s s
" % (2000570 50 [5.0 5.4
Sulphuric acid (1 : 200) La] 8.0 |75 o 05 g 4| 54| 54] 5.4 547 5 ¢
KERHIA  (B00E m)‘ | 54 5.4 5.4 5.4 j.4
Uspulun (1 : 800 8.8| 3.2 }5A| 54| 5.6/ ~5.6 26| ~5.6 ~56 ~5.6
B e _’ — 54 (5.4 [5.4 .4
Control ‘ ~ >4 54 5'4‘ 5.4 ~5.6] ~5.6] ~5.6] ~5.6
% 1. SR, 4F 14 B, Bk, ARRBENIUS Fik# i\ HAHIE,
3. EEOEENE, HERIDES 106”1 DX D ERER, 4. HimE+L o pH 5.4~5.6
Remarks: 1) Pouring date; April 14, 1953 2) pH of soils was evaluated by ARRBENIUS’s
method. 3) Test soils were collected at the depth of 10 ¢m from soil surface.

4) pH of soil at old itself was 5.4~5.6
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SEMTEE O RRRCB T R GETH) (B - B — 19—

+HE0 pH 3, 5~ 7 HCIERLOMICS &5 2 L hHr b b, Lt THiRgRIkHc pH
A & BT T, L ARBROBMRICEEINS L5 TH 2,

G. FEVHIRE O BERAB

e ORREAR I X 0T, Wale 2 HRERTAZOATHLAC T i, Fi  DEFR
BIODHFHEIC S bW ERBX D 6 ~8 ADMER 1B, BREZEZRCLY, HELLT 1~2emdE
P BEE DL TR L e MR L J %, 5 7 <Y T3 Rhizoctonia sp. %1k Fusarium
sp. ZEERCEREL o, ORI 16 RICRTERDTH D,

16 % EERFEORRE (HM20EE. REALTHHE

Percentage of the appearance of causal fungi.

i = i
j’%ﬁlﬁﬂ;@ SEERE %{\ g SEMINKEHOERE Isolated fungi
B O & E| Rhizocto- | . Alterna- | Penicil- ]
. N usarium ria linm Z D fiu
Fungus Isolating quberof na _
Host inoculated t%atef for dxsgla}sed R «;é:l% AP %iﬂ AR %{E AR é’t‘:iﬁ K T,
reviously ¢ tungl seediings * X** * %* * (z** * %* * $
P A*  B*A* B*|A* B*A* B*A* p*
| 6818 48 26 56.5| 5 10.9] 6 13.00 4 8.7 7 15.2
Rhizoc- THLlH 22 1 4.6 9 40.9 4 18.2 1 4.6 8 36.4
Chamaecy- | tonia sp.] 8 B 1 H 31 2 6.5 19 61.3 2 6.5 0 0 9 29.1
paris (AM-1)
obtusa =t 99 29 29.3] 33 33.3 12 12.1 5 5.1 24 24.2
6/31H 51 27 52.9 1 2.0 1 2.0 2 3.9 23 45.1
Rhizoc- | THB 1R 23 2 8.7 3 13.00 O 0 © 0 19 82.6
toniasp. | 8 H1 H 36 4 11.1] 14 38.90 O 0 O 0 9 25.0
(AM-1)
AT =t 110 33 30.0| 18 16.4] 1 0.9 2 1.8 51 46.4
Larix
Kaem pferi 6R31H 92 36 39.1] 24 26.1 16 17.4/ 13 14.1| 10 10.9
Fusarium| 7T H1H 39 4 10.3] 21 53.9Q 5 12.8 2 5.1 17 43.6
sp. 8HILlH 54 8 14.8 28 51.9] O 0 o0 0 21 38.9
(LK-10)
2t 185 48 26.0] 73 39.5| 21 11.4{ 15 8.1 48 26.0

8% FE—YF2»0 2 EEU FOBEOEREY H7b DML, Rhizoctonia, Fusarium T -o-Tit%
nEN 1 Kiekkz , Alternaria, Penicillium % Oy Rhizoctonia, Fusarium HELEL
o & &% Rhizoctonia, Fusarium % FRFih 1AL L T2k,
Number of seedling, from which the fungus was isolated.

**  Percentage of (A) by the number of diseased seedlings.
IRE» DREYRCEER, #5 <Y, £ ) % & i, Rhizoctonia spp., Fusarium spp., Alternaria
‘Spp., Penicillium spp. 3 X ORERBORIKE TH Ok,

Rhizoctonia spp. ML 1ot / F1DOWTE5 &, 6 Bt Rhizoctonia spp. 56.5% MNEETH 5
2, 7T~8 BeE O TR DL 4.6~6.5% L 70, L T\ Fusarium spp. 56 A 10.9% 5>
58 AD 61.3% kL,

K 7=V THIFERBLEERL o
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A

1) A BT 2 AREHE 2 AR OB RIF T
IXE, FT, <VHRMOMBEC IS TARONER TR ENERSZSDEFH X BRDHDT, Hl17
F3 X 'Fig. 3 1R T 6 FEOAKRENEZ IV, ZhBOKENKD Rhizoctonia sp. WORE T A%

DFEL KA U 7o,
FTbbERERE FCRT AHEORBOEC IS THEL LD TH %,

£ OB OOKF i
T ey vE KL (Y Yy 20cc, [EEE 20g, 95K 20g, #f/K 1,000cc) o[E/LERT 50~60°C i

7% D% REBOTHE O AR Z ML, GEH 10cc W UARFRE 0. 3ce 1w, PUF 2 A

LN

F) KL TR EnFREL, SO UDHARULCHERAR (7 ) ) v 25°C © 1 BRI

) bE3mm OPE I =—%2Yn &2TA /F2F7L2EL, V+V—DOFRICERL, 25°C OlFE

AT 3 BB FROBIANE Lic, & ORGULH 17 B L ¢ Fig. 31WR T,

# 17 #E BIRIDIARENRGIC X 5 R ORBIC RIF T8
Effect of every pyroligneous acid made from various trees
on the growth of damping off fungi.

. VITHY . - o | ATHY
it 7Fa A 7 X X Quercus A TN THTY & A S e
. gUS Quercus " Miscella- | Pinus )
Species crenata | aculissima 7";-3; ;l.sé"ae' neous densi floraf;;z(:l sz'.ls{u Control
HHEE (nm) | |
Diameter of the — 22 — — 40 46 85
mycelial colony |

W3 RIRRBIRERIC X 5 SR O
FHICRUET B

Fig.3 Effect of every pyroligneous acid
made from various trees on the
growth of damping off fungi.

W oa:7F, b:FY, c:yvyIhyv, d: XX
e: AT HYSy, £ TH<Y, g @i

: Faqus crenata. b: Miscellaneous.
. Quercus myrsimaefolia.

: Quercus acutissima.

: Sasa Kurilensis.

: Pinus densiflora. g: Control.

IO =T e B )

ARERZEML DWEHER T3 BE T, ¢ » V—RRIRKRFT L, T, M, v IO 3FDOKA
BT, O BELREHDIc, TRICOWTI XX, 7P H<Y, A<H Y &7 OIEcHE ML,

FOBEAERR @, REVICE DR b E e b O CAFEBILHR ORI X ok,
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18 & AREROBMEIC X B UHIKEORBIIIZTHE
Effect of pyroligneous acid of various concentrations

on the growth of damping off fungi.

B OE @
Concentration 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 | Control
[ %}E% §m m)f | }

iameter o
the mycerial - , 12 26 47 \ 59 67 82 85 85
colony |

F AR ARESHOTRMEC X 2 M HHE O
BT TR
Fig.4 Effect of pyroligneous acid of various

concentrations on the growth of damping

off fungi.
a: 4.0%, b: 3.5%, c: 3.0%,
d: 2.5%, e: 2.0%, f: 1.59%,
g: 1.0%, h: 0.5%, i

£
(Control)

% ORI 7 O BEE R ER B DO,

BARBIE DRSO TR, T 5 2 LT innoi,

2) ARERORNEOIMARE OREIC U 18

BRI L T 0.5~4.0 O], % 0.5%Z Lic 8 BB ICsT CiEtmL, BT & E U A CARRNK O
DHEARBEICRIFTRE R HR U 7 88 Rhizoctonia sp. ¢, B\ o KEEEIL Y X £ KBS CH 5 .
ZDORSERHE 18 £ X Fig. 4 1R,
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# 19 £ KESEORD I X % 3HRE OREIC U TR
Effect of synthesized pyroligneous acid eliminated one component
on the growth of damping off fungi.

ABBREE T X V[ AY S —| sy TN
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0 #  [Elimina- Elimi- 13 Wb D | giiminated ed pyroli-ﬁ Native #t i
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. ! ! acid acetone thanol
ﬁ%%@@%(mni) [
iameter o B
the mycerial & i 0 0 0 0 0 12 85
colony

# 20 £ REGEO 100°C kst 5 ZBRE DI X 5 IHEE ORI Bug T mg
Effect of the distillized division of pyroligheous acid at 100°C
on the growth of damping off fungi.
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Fig.5 Effect of synthesized pyroligneous acid
eliminated one component on the growth of

damping off fungi.

Fig.6F
Effect of the distilled division

a: B#BrEERL0 b: BMAEERLD c: 7 of pyroligneous acid at 100°C of

2t vEEERLD d: AF I —NEFELRDHD the growth of damping off fungi.

e: EPBREYEIRLD f: ARAEK 5: X a: JXXAWHK b: @S c: #EY

XAREER ho g L . d: $i

a: Eliminated acetic acid, b: Eliminated formic . . .

acid, c: Eliminated acetone, d: Eliminated metha-  2: Native pyroligneous acid,

nol, e: Eliminated distilled residue, f: Synthe- b: Residue, c: Distilled part
d

sized pyroligneous acid, g: Native pyroligneous . Control.
acid, h: Control. :
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# 21 % HEFIAERC X5 UEREORE RIS T RE
Effect of pyroligneous acid of various specific densities on the growth
of damping off fungi.

24 £ 7
Specific density \ 1,024 1,016 1,012 1,010 ‘ 1,008 | B ool

Diameter of the
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Fig.7 Effect of pyroligneous acid of various

specific densities on the growth of

damping off fungi.

a: 1,008 b: 1,010 c: 1,012 d: 1,016
e: 1,024 f: § # (Control)

ORI X B, HILEIR?H Db 0, BErLTTH Ok,

DOEFIL T X ¥R OBKS %, 100°C e 5 TOMEY &, BEPLICHT, Shbd s X XREE
D 3HICOWCHRE L ERES Y 2 Y v IEHIC & 3 AL e PR & L THiB R RS, = ORER
I 20 #x Lo Fig. 6 1KRT,

BEAHEMRKCIIEAORE ML, MEERRIEL A LR, BEWARMX TR, B Ak ER
2B BRI,

4) HEERCT IABROIAREOREICRIETHE
wiégmLtSQﬁmﬁx¥*%m(&ElﬁM Lm&1&m,LMQ1ﬁ%)Kov<,%®%
SHERBL AR L TL bR, ZORMEEE 21 R Lo Fig. 7TeRTERDTH S,

ThicXse, HE 1,008 Tik3 HEOAEOEEERE 22mm, 1,010 TRX7mm, 1,012 T
bIPCREREOHEN A TS, cRIDE- 1,016, 1,024 T, EFORLFEHERALOR, XLk
KOBRFEL 8mm T+ V—HERTHEEL Lk, TORBRIRIPTH 21 F—ABEEKCLHEOKRS
LD EEFIRD L S>TH S,

] =

L A, BESAREEAE 358 27 £0K 30 £E % ce, MEARISENBRAETFE S
SORBENZHEEN SRS ERFEEE, B EHRREERMEE. HAR . EREEEE CTox
SHERTER ORI RBROMR L, Ch T L IR 2 BERERC X 5 KB OFIRIC
DT OLFMRABROBRL LV ELDBDTH B,

2. BEHHBRTRCIFHRECLY, 3oV EHERY KL T, coBRT LY, B X,
AFFRDOWTHITOR, IBT ¥ F oW T ORBREARCERE b CHE L,



— 124 — MEABRSGHARE F 96 5

3. HEAEANE, ARG GEE ASREHIADIRETH S,
4. FHOFPIIHERBORBEIC L, AURGERICL B ROWEMTS, ARESRS SR F
T REF R R L,
5. RSO MEHEEE R C, FURK AR S IR T H Ol
6. ARESHBAIKIC IS 5 HADERE, HCARHRITRIC & & & bFHEEES BIF s RE
Fohitc,
7. KRESHEBAR X R ORI DR A b D WIS RZT b,
8. ARELMEEATXIC T 5 LIEOBIFIL 5 ~ 7 HIRICZKIEF L O pH IR+ 5 2 Lpsbaotke,
9. AESEOMH»BIHEEA EColilcit, 5~7HOWMA R L EETH D, BHUARS LT
3 H AT OBAF CRAEZFALIL O REL T 58 EhAH 5, '
10. YRGS OFEADIS I B4 S BEEERIC & 5T U bk T, 6~TH 2 5 & T Rhizoctonia
Spp. T, ®Df%icik Fusarium spp. HAKEL CTHMEX R a2 bhik,
11, STRPREIC RN 3 % B B X 5 RERE D SIS i 4 5 5%
1) BHENARERC &2 CLMREIC T3 RgENRED B,
?) KESEOTRME LTS L ICEEL R U, ‘
3) ARESEOEE RS PRI MR E O REMIL L cPiRd 50D L 5> TH S,
4) AREEEZ ML 2HE 100°CE TRl Lic b DO PR BN D055 DD E > TH 5,
5) HEZRCLAARETCH DT, HEOREDDOBEDERARDBDODLS>TH%S,

X ik

1) DORAN. W. L. : Acetic acid and pyroligneous acid in comparison with formaldehyde as
soil disinfectant J. Agr, Research 44 (1932) p.571

2) BAXTER, D. V. : Pathothology in forest practice (1943) p.

3) REE—ME: MEBGFY Y —=x No.l (1949) p.

4) BF9K, BB . RESHISHIC X 2§ v 7 BLESE N e G oW T,
H#kEE 31, 6, (1949) p.165~199

5) BPE9IK, TILERE: RERGIIC X B MO 7 v 7 5 — v R 2T,
H#kiE 31, 5, (1949) p.127~129

6) IR, BErAFZ, WhTEHE . REGRIGCHIC X 5 SHRTEHER Rk i MR AR BT D » T,
HFkik 31, 3.4, (1949) p.100~102

7 BWRHK: KBRS & 2 TR RS, MERBSER, 60, (1951) p.45~61

8) EBFHK, RAKEE, MEFFZ: I 5 g1 ERTHER O SRR 3 2 B9 (FH) ..
Hbkik 32, 9, (1950) p.322~326

9) REE—HE, MWEBE: BAMEOMRICOWTI, MAHEEOEE & REEE & DB,
WEARGER 60, (1951) p.65~74

10) > : BEARHER O KIRIC DWW I, Rhizoctonia solani ZEHRICONWT,

KB ESR 60, (1951) p.79~91




12)
13)

14)

15)
16)
17)
18

=

19)
20)

21)

22)

23)

24)

HEMREE ORI T A7 GEI®R)  (FE - HE) —125—

BRIA, BT« $HEMTEE ORI T 2% BIH),

% 59 EIR AL RSHEE (1951) p.151~153

BEMRE PRSI « A TEER AR,  (1953) p.6l4

BB K, BREFEFZ, PSR S EERERIEE O STRIRPIFR BRI oW T,

EWEKRER# 18, (1954) p.27~35

B BH : s ERTEE OB T 5% GEIH), FRCARESR DFIRIC
DWC HBHkEE 36, 2, (1954) p.31~35

TEIFRVE ST ERITHEDR O RIRBR BT OV T, ATEE ¥ MR E MBI /2 £ (1954) p. 119~133
FRE—HE, /NFER: 5 63 EHAMELMEHESE,  (1954) p.202~203

EBEHE: it OBF2RETIEBLETHEDODR, HMHAP 81, (1955) p.63~72
BRFK, WEFY, HER, TS SRR OMRRRRRCOV T B TH),
ERSHERE 24, (1954) p.20~25

B B SEEERIAREER O SRS ARSI RS (1955) p.85~106
BIARMULZ : REGEIC X 5 T SERITED O HmEBARREBRIC OV G,

BEARRME S EMR  (1955) p.1~8

BB A, BEHFZ, N EE— KEEYG: REEROMEIC X 5 $TERTEE O RRpkR 5%
&2 fphEE 12, (1956) p.503~504

FTREN, GEE—HE: Cylindrocladium scoparium LB+ 5 2, 3 DI,

MR 87, (1956) p.33~47

FTHRENR, PEHFS: MYREECs LETAROME, TH

# 65 ElHAMESRIHEE (1956) p.242~245

BAESR, RUWE, EEHYv: 77 < B (GF8#) AENKOLHRE k3 HEic
DN, MERBSIEECFEFRE, HHES,  (1956) p.6~11

& B

g&

i

Plate 1~3.
FHEHEHC X B SRR

1.

s =Y (MK

A BB B: AERERBAX (565, 8!/m*)  C: EEAX (FE#)
A~D: =¥ GEAEFEH E~H: 7h<Y ( ” )
A~D: bt/ % ( ” ) E~H: v % ( ” )

A, E: RESEREGX (55K 81/m?)

B, F: GEEEX (2005, 81/m?)

C, G: AT wYEAMX (8005, 3.2!/m*)

D, H: feliX ()

Plate 4. A~E
AESEORATNG N & 5635 L OBAfR (BifdH 7 <),



—126— PERGHITTHE & 96 5

: FBHE 5 HBTEC X

: FBHE 3 HATRAX

: FREATH AR

: BREBLRBAX
E: fBMX (B

Plate 4. F~]

BRENAEIR O HERSR GEAETED

F: R B A X (81/m*)
G: 5B (7 )
H: 10fsm8aAx ¢~ )
I: 20X (7 )
T PO (B

9 O w »



HEMREEOEEYRCET5PE FIH) (FF - I —127—

Experiments on the Control of Damping-off of Conifer Seed[ings.z (I)

Effect of soil treatment with pyroligneous acid.

Yata NOHARA and Yoshiyuki ZINNO

Résumé

1) This paper deals with the results of laboratory experiments on toxicities of pyroli-

gneous acid (wood vinegar) upon mycelial growth of damping-off fungi and the results of

field experiments to control damping-off of conifer seedlings by chemicals at several

nurseries which have different soil and climatic conditions in different districts.

Chemicals used |in field experiments were pyroligneous acid, sulphuric acid and

uspulun.

2) The following results were obtained in the laboratory experiments.

a)

b)

©)

d)

e)
f)

Variance of pyroligneous acid, resulting from its parent materials made its
fungitoxicity variable.

Fungitoxicity of pyroligneous acid was promoted in response to the increase
of percentage of it in agar media.

It seemed that acetic acid in pyroligneous acid renders good service in fun-
gitoxicity of pyroligneous acid.

It also seemed that toxic ingredients to the fungi in pyroligneous acid are
mostly held in the part that can be separated by distillation within the limits
of 100°C.

Neutralization of acidity caused the pyroligneous acid to lower itsjfungitoxicity.
Pyroligneous acid that registered a high value of specific [gravity was more
effective against fungi than the material that had a small value.

3) At field experiments, which were carried out by the Latin square method, seedl-
ings of Japanese larch (Larix Kaempferi) were principally used as test plants.

In addition Japanese red pine (Pinus densiflora), Japanese cypress (Chamaecyparis
obtusa), Japanese cedar (Cryptomeria japonica) and Japanese zelkova-tree (Zelkova ser-

rata) were used and the experimental results were as follows.

a)

b)

c)

d)
e)

f)

At every nursery, pyroligneout acid showed the most desirable effects for the
control of damping-off among the test chemicals.

At the experiments with various concentrations of pyroligneous acid, it was
observed that the most desirable effect is obtained when the soil is treated
with mother liquor.

Pyroligneous acid was not only effective against damping-off but also stimula-
tive for the top growth of the seedlings.

Pyroligneous acid suppressed the growth of weeds.

Hydrogen-ion concentration of soil on which pyroligneous acid was poured
went back to its original value after 5~7 days.

It was brought to light that the treatment of pyroligneous acid to the soil
must be carried out at least 5 deys prior to sowing, as phytotoxicity of it

was observed when poured just before or 3 days before the sowing.



— 128 — MEABGTTURE £ 96 5

g) Pyroligneous acid was somewhat phytotoxic when poured on the seedlings
after germination at the concentration of 1/5, but the extent of damage was
quite variable depending on plant species.

h) Rhizoctonia spp. was dominantly isolated during the days ending June or July,
but Fusarium spp. was so for successive days, when isolation of damping-off

fungi was tried periodically from nursry soil untreated.

Explanation of plates
Plate 1~3.
Effect of soil treatment with various chemecals for the control of damping off of
seedlings.
1. Larix Kaempferi. (Kashiwabara nursery).
- A : Plots of testing.

B : Pyroligneous acid (5 times diluted solution, 8 ! per m?).

C : Control.
2. A~D : Cryptomeria japonica, (Motohachidji nursery).
E~H : Pinus densiflora, ( ” ).
3. A~D : Chamaecyparis obtusa, ( o ).
E~H : Zelkova serrata, ( " ).

A, E : Pyroligneous acid (5 times diluted solution, 8/ per m?2).
B, F : Sulphuric acid (200 times diluted solution, 8/ per n2).
C, G : Uspulum (800 times diluted solution, 8/ per m*)
D, H : Control.
Plate 4. A~E
Relation between the germination of Larix seeds and the time of spraying with pyro-
ligneous acid, (Larix Kaempferi).
A : Sprayed 5 days before sowing.
B : Sprayed 3 days before sowing.
C : Sprayed 1 day before sowing.
D : Sprayed immediately after sowing.
E : Control.
Plate 4. F~J.
Effect of pyroligneous acid at various concentrations for the controlfof damping off
of conifer seedlings, (Motohachioji nursery). ‘
F : Mother liquor, (8! per m?2).
G : 5 times diluted solution, (8/ per m2).
H : 10 times diluted solution, (8/ per m?).
I : 20 times diluted solution, (8! per m?).
J : Control.
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