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Makoto Ocawa and Yoshito Yawmse : Effects of Herbicides on the

Mycorrhizae of Pinus densiflora and Soil Microorganisms

B 5:7hvy (Pinus densiflora) O 2FEWE Ry ML, ¥HEHRY —4% (NaClOs)
709% ¥i#l (75, 150, 300, 600kg/ha), F +F 7t url ot v (TFP) 10% kikl (150 kg/
ha), Anv7 7 I vEET vEY (AMS) 70% %% (150kg/ha) ##Am L, 7H< Y HOLEE L HEE
DEEL X CHEMEYDOEE % WE Lz NaClOg @ 150 kg/ha DI OEEER CH EH oL
REERA OGN, BREXRTRARRESR SN, NaClOs OHBEX TREOEENH RSV,
E‘“t&%}a}zwﬁfﬁ nuﬁ ﬁfafr 9 ;z»)%f&lc m@m:aﬁmmzwj Bntc TFP 'chtlu:*ﬁ@tt

fﬁl&bto AMS ’C iiL.J_”ﬁ iLTﬁB&: %3 iR EAE ?%zﬁf’jbnmmoto

NaClOs O#AGEX T T & <Y ORBEOEABBEAERICHD > ABZ, I2ABELOEY MR
Z S THUEERBD I, BEED 600kg/ha TREROHAESB Nich, BREOBEEIIRM
L7 NaClOg OBEEEIC K - TR I N 2 R OB SE(L U,

FTEMAEMHEOEZER Ul LT K - TR 5 7083, NaClOg 28 L7235 6 O - 34wk
DEFITIF—EOBINL D SNce ARICHAEERIC WS L, 2~30bAKICARL, 60K
POWLORETE EES AN, TOHXI BENBEERE» o, HIEE RRED HTS
Bacillus mycoides & Trichoderma sp. @ ZAi3 K& <, NaClOsg 300 & 600kg/ha TH%L
7o LEBEMIZEAG 1EBICIZIZEE Lich, NaClOs 75kg/ha TIRHEMSED -7,

I ¥ z2 & &

MECBI 2BREFOEMBIHLTNEREDOTH A0, U9, R RRF, 7AREOHBEEKE
LT, SROEHSHEPHBTHEONTE o, ELIKTPOLZOEIL, BB TRERDHT L
DA DIHDICEEICH I - THHRIB Y — ZBHEHEIND CE 6 E b otce DU B 44~47 SEIT
Dl o TEMES NERIIE [BREFOHFMAERRICE JEZTHE L ORAEERICHT Y%l O—&T
b5,

WERISHAICHEGE SN S &, BRY T, LEROMEMIC L BB k3, & iT, AL
BEEKT 5 < VFHHE E QLA ICIRIRE BARPCEIIERICOET 28B40 B LA TE BEND
5o BEHCHEST, BBHPHREADOPICIEREICELBIEZT EONBE,

BREOEANCH T 2 BRZEEHOMIC K - TR 208, —ic BRETIE EAD EBHENR SN
BVW, g, WICK > TRMBOEAMERZRET 2L 00 &b 51, BEEHROE BHALHEH
THHENZE OR—ENEEINTH 505, LICHRBETRERNHASLCENHZPIY, = V270
BREAZ Ty ORCEET 2 54I1Ch, EREICY U TERNSEENZ $ 2EHBEON B,
BREHZTBICHERT 5 &, BEMEDPEL L, ERERSBECGETE v YHOHOEENL LS
CTEHHBHME, Fi, REFTESAOSNIEIIERS / 27 AHLEORATEE L, <Y 0EEN

19804F 4 A 1 AZH + #—30 For. Soil—30
B@ £Lx>F
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Bl ol DI 8B 5, EHOBEEY T OFAEICE - T, EREERS T EMEMHEIIZT UL
BddeeRI{monTEY, NaClOg it oW T HHERTINENH - 7-DT, TDOEBREF 70

TEEEMNRE RR BB, THEUHME ENBKELOICEST S, TEREED 5 LTI
AN MAEATZR, IWEEEFR, RBERBHOEL, ARORMABD >7-LU s >E "H 34
Bt LU ERE FER iiliesilm Ly s,

o0 ## & F &

HEHRX O  HERBRERENEO LREEG L0 A BHEERER Y b (08 30cm) KA
N, AEETERLET A=Y 284ME 1Ry +HDERTOIVIFLF 6 BicHEk L, TAH~
VHEIDFR LR o C L AR Lic BT, MM 3BEIE%RD 4 A 27 HICRERZEA Ui,

R U RERNILERR Y — 2 (NaClOg) O 70% KAl A7 7 I vBTvEY (AMS) O 70% %
H, 7r7ovdurat Vi (TFP) O 10% MAITH -7co 8 LcBITHRMICE Y 2 8 HEERE
150kg/ha ZHHEL L, £y FOEERHLDO BA75, 150, 300 %X 600kg/ha ic75 5 & 5 IcHE
UTEIE Lo WBE LTEBHRE & 5 i,

Fhe, 19724F 4 AiCid-RBoMEE BHOFE L OBKRE S 2 DIC HERAMEORBEMT Mk
DERET - Teo CORBRURBICHET S, KLUREZRUA I RERBOEHLT, HBHICZL
<, PBUETHERNGETTES - o

BREXEAO 1 » AR, 3A% 6LARBIVIDPDABRCHOLEERE B BIREED NEE T-
Too RPEREEANBERREBEZRLTNS 1Ry b2OEDHRL, KiER, BESICHEELTER
BEEAT > fo BEEBORIIHW 1 ASHLZDOEBETIR U, BEF0 & - HEBICHIEDOEEPR Y b
BEQBEAE, BOau= -2 EOREL DS THERE L,

TEBEDOBARRIEO T AV OEBREAKERBP S 1 ~2cm OFEXT, 3APLERLE
ALTRO . BEGONBRTFFERED BIEK X » oo RRBESBARME LTRRT +Y, Zva
— R, R— XY IOVINERERE, MR, BORESEA S LT DA R N 0 BRI 25
°C, 4 HEERICE S, DIRBRICHKE UCHERESH Ui,

m ES

1. FARYOEBLERICHT 328

D ThwvHLEBOAE : Fig. 1 1 BESELES B TREHEEE LIBAO Ta~Y OLE
BAERT, LRRHLEESH LS LR TRORREECTRL, HEBEIHE b LFOREET
& Uteo RBMY — 4, NaClOs 600kg/ha Tid MUHIEED MENSD, BHEARD FOMENE ¥ -
7zo NaClOg 300, 150, 75 kg/hé THENFNH EHOABMEINE S NS, ZOMEIORER BE
DIETICE H13 - T I 572, NaClO; 75kg/ha TRIEA 6 2 AB» SEANEL T, LEERS
BNL, EHGL0EESBIFEE 572, AMS © TFP T34 EHEHRIRSNT, TFP 150kg/ha
CREEAR X D AENSRIFL 5D, RET AT bR BN,

W LOERES 5L, NaClOs 75kglha & MG T ERSERMBREAS NI, OO # v
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DW
g.cm

20r
NaCl0; 600 NaClC, 300 NaCl0; 150 NaCl0; 75 Cont. Free AMS 150 TFP 150

0 P L L L ' i ’ i
A MIJ O Ja A MI 0 Ja A MIJ O Ja A M Jl 0 Ja A M JI O Ja A M I O .Ta A M II O Ja
Sarmpling date  A:27April, M:31 May, Ji:27 July, O:22Q0ctober, Ja: 7 January,

Fig. 1 77 =Y MOERICE JZTHIREHORE
Effects of herbicides on the growth of Pinus densiflora saplings.

b BERAERA (em), —-- ML EIRCRE R (g), - PR R EE (2)
NaClOa 709% i v =2k, AMS:70% A7 > I VERT v EVRK, TFP:

0% F +5 704w / A Vg, 600~75 : IREFIMGILE, ke/ha, 19714R4 A
6 HAEAT, 4 B 27 HRBHIEA,

—— : Growth in height (cm), -~-: Dry weight of top (g), - : Dry weight
of root (g), NaClOg : 70% NaClOs, AMS : 70% Ammonium sulfamate, TFP:
109% Tetrafluoro-propionic acid, 600~75 : Concentration of herbicides, kg/ha,
Planting : Apr. 6, Treatment by herbicides : Apr. 27, 1971.

DW
NaCl0s; 600 NaC103 300 NaCl0; 150 NaCl0s 75 Cont. Free AMS 150 TFP 150

CA.N.”OJSA MJ! OJaAMJIOJaAMJK 0 Ja A‘MJIOJaAMJ\OJaAMJIOJa“
Sampling date A 27 April, M:31 May, J1:27July, 0:22 October, Ja:7 January,

Fig. 2 MEWBERICE XIZTBREROEZE

Effects of herbicides on the growth of roots and mycorrhiza formation.

PHDEROWERES (2), --- B SHomRER (), - HF SRk
DEHER (8). BEH OIS trfﬁ(ﬁz BT Fig, 1 28,
—— : Dry weight. of old thick roots (g), ---:Dry weight of mycorrhizae
and fine roots (g), : Dry weight of fresh main roots (g).

P TRABEESIMH &N, NaClOs OEEED AMS O T 9 2 A RicEEOEMMBR S
foo MEHEMTHMOEERBERSE, NaClOs 75, 150kgiha TR, M LMEHMTHROLEERICT v
NGV AP BT, BEEAPLZOMO R v P TR THOLREB TR L T, (BEA
EBICHR > TR, EEE D NaClOg & TFP 8 2 v b Cldd LI e ERN =230 o i,

2) ThHZYHTBOER  Fig. 2 WREOEMERT, MERSENAZDEL, MERFRCREY -
DT, EEMAXTHETITIRERZDIN 572, NaClO; 150, 300, 600kg/ha XTI #IHOFEIE & BEIEIE
o & CPWflE S, 600kgha TRMHET 2R ONI, HFOEBROFERZEICILED, WRE
BRARKICHEE Lico KOIROB K ETHEINUL L - 7228, B, BRERENST T4, NaClOs 150 kg/
ha TIEARNEOELSHILDE {157, NaClOg 75kg/ha TIRIIOLEENEISHEEIC 5T
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o ROBREEARED A, HOEROBHZ LY, HROBBROERGLIODULAE L
7o

AMS 150kg/ha TIIEMBA LI EAE MUERMSR SN, AMS BSIEOERICIZEALESE LTV
EDbhoice WRERICOWTRERMEERD T HICHEM LI, TFP 150kg/ha TRE F TROA&EMZ
ESEAIIES N, 7 AR RIBOBERLERERSR SN, KICEAROEAEL, Ry
FEOMEIRES 5T,

NaClOs & TFP oAy F TRH SLICEOPAEESIEE S, BROERGEEIN, &
ORITAADP S 10 A THRR LD, BOKBMUBIILES 9~10 AiciEERL, Lk BECHEE
BORBISHENMBRA S 1z, NaClOs OEjEE S TFP 150kg/ha Tl 10 A DI 510 2 T O LER
EMEDBEETH 7c0 T, HTHICHT 3 NaClOs DAERRELMFIRER £ OBAAEREICHA§
5HDEBbNI,

3) BROE(: TA-YOHORICTE2AERBOE OB LW ShICE(L Uico BRBAHR 1 PAR
T EHA & NaClO; 75kg/ha B XU AMS 150kg/ha @, A b icE: UEICEAE EEBRSED &
Nico UL, MOKTREVIBOFKESEADEROR SN T,

A 6 R B OW A L BIIROIRESE Table 1 iK/RT, AMS & TFP iICoV\ T3 AR & 3L AL
575, NaClO; 75kg/ha @ D3 NaClO; 150kg/ha D & D & KEL oD THEE Ui, B
GIRD TREBEVEROBBALL, £ Y227 OBARLEAMRICE - TO VS DHRA & h i (Photo.
1L, Ao BiRIZ4HEEDHD, BEFEHBATRONS 7 4+~ 7RPT VTR, BRUELEOALDEIBTH -1,
BROBIZSIZEEL BT,

NaClO; 150kg/ha TREVEROHIINRE b 5T, BERCPEAOGHBOLOEIIPT, b

Table 1. BHREY —4B7 <Y OERICEZ 3 EE
Effects of sodium chlorate on the mycorrhizae of Pinus densiflora.

BB o E BRAR TR
7{Fjrl' ;S%jfiglﬁﬁ By PROER Mycorrhiza Mycorrhizal
roots number Mycelia in the pots Morphological fungi species
features number
AR, Bt EAlns N il
- : » VIR, BR
Control 5~ 7 m};:g:tehal strand fork short, fork long, 4
watte coralloid, rod
_ %/%}EE@U %’@1 7\73‘\?“793;'.; "j‘yj‘;[}i
SHRBY — 5 5~ 7 mycelial strand BRRE . 3
NaClO;s 150kg/ha hite, black fork short, coralloid
whlte, ¢ crust black
N R BRowy b, A | 7x—7& Af, #
ERB Y — 4 o1s f, % fae “ )
NaClOs 300kg/ha mycelial mat fork short white,
white, black crust black
) ) PIREAR, A®, | Z7+—78, 7+—7
R — 4 Lo L) £, v VTR, ik .
NaClO; 600kg/ha rhxzomorphs fork short, fork long,
white, black coralloid, rod

19714 4 R, 197T14R 4 AB0h, B L »ARE 6 pARICIBIRDZTRVREL
Planting : 1971, Apr. Treatment by herbicide : 1971, Apr. The mycorrhizae were observed after a month
and 6 months of scattering.
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THIC=y MRICEDS BEAMSZ, BEHNEN LU (Photo. 1, B), NaClO; 300 kg/ha TRRIEMRD
sz, £y PECETZHICEADAN Ty MR TEI, HIRELEZBDHBRDTEY, WEOHH
3 2ICHE -7, 2oEIEt LA U (Photo. 1, C), NaClO; 600kg/ha TIZF A 10~20 A&
%120, At~y MROBRO 3 0= — BEEICHECRICIED 5 oo T, BRPROORREAR DS
BinL, WMo Ui, BMOREES 4 FHICS A0, NaClOy oEiRER TREA®R 30 A M
FEACHEAPEBOIERNA 5T, KICEMICEARDLD - 72 (Photo. 1, D),
WHROBEIC DN TAS L, MHAXTHE 7+ — 7 WP BROBIRSEEL < A5 (Photo. 2, A),
NaClOs 300 kg/ha T HEEBO fic BESRRICE ZEBSR O e (Photo 2, ©), Zhid NaClOg
150kg/ha itdh -7 b DI HITE 18 » e ich TH %o NaClOg 600kg/ha T3 EAIVRDEMRAND,
BEA A Y O SO LA Lz (Photo. 2, D), B O & 51 NaClOs DEEEIC
HUTEL U, BE DD LW NaClOg 600kg/ha TEMZ - TRHOBMBN LA S LV OBRBALN
7o

2. TEEEMICHT sHE

D BB B 5%E  Fig. 3 13 B REIMO £ TH - kIR E RT. BEmXTI
MBS 5 Ao 0 7 KN L, BSB ORI L 28R 2, RREEEICEDS L, BICEN L,
NaClOs O #7 K TRMEMROE TR —F OERMBD Dhic, F1b b, NaClOs 300, 600kg/
ha TILRIRE, MBS, HEESOIThEARICES L, B 3hAKO T Rica®EL, Kb
T Uz, NaClOs 75, 150kg/ha © &80 L@ AMBR SNz, 84 1 2B BRoME OB R18
<, DULASAMLT A TR L Nz, SREE BHREISNTS Z0ZEBHREE0,
NaClOs OEESTHBIC>NT, MHEAHE OMEMPOEBHKRICE Sz, NaClOs OHAic & 441K
ROEHRAZEEA OB & F - 7o CHIKis - 7,

2501

NaCl0; 600 NaCl0; 300 NaCi0, 150 NaCl0; 75 Cont Free AMS 150 TFP 150
200+
‘©
[
>
©
=
> S e A Y x h
z .
£ )}
5
[=
>
s /
$ ~ )
X
| |

oLt . - R U RS NS SO S
AMUJ O0Ja AMI 0 da AMI OJda AMI 0da AMGI Ok AMI 0JaAMIIOIa
Sampling date  A:27 April, M:31 May, Ji:27 July, 0:22 October, Ja:7 January,
Fig. 3 LEMAMIch L2 dHER oM (B REMELE
Effects of herbicides on soil microorganisms in Meguro nursery soil.

TPREREIC K - T, THEERY PO3AELOER L, O: fiE x10%,
@ URET <105, X RIRE x 108, RURHRIRE, A: 4 A27H, M: 5 H31H,
J: 7 H2rE, O:10H226, Ja: 1A 7H

Soil microorganisms were isolated by dilution plate method, O : Bacteria
X105, @ : Actinomycetes X105, X : Fungi X108, Planting : April 6, Treat-
ment by herbicides : April 27, 1971. Sampling dates, A : April 27, M : May
31, JI:July 27, O: October 22, Ja: January 7.
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3007 AMS 150 kg/ha & TFP 150kg/ha o %4450 &
i R AV ICER U, HIBE & HORE & OB) = 124
I HROBAIEY L, < ALHIESA SO E S ICRL
200 BPRRETH 1o FREOBAICRED, ¥n, FEd
P OEE~NDBIIHR LN, NaClOy 23IERRIIL
1504

Colony number /1g dry soil

|

@
<

Bb L RBBEMERE oI LT, AMS & TFP
ERREICHE RINCERT 5 X D IK A foo FARIDO RS
CBEEICE > TZOEBNNENTZ20ERPLNLTH -
720

WA ORERES HEMCELLTED, NaClOg

BAF BAF BA BAF BAF ] . ]
Cont, NOTIOTS | NSCOR00  AMSTO 300, 600kg/ha Tl Trichoderma HHE% L, ZNPIF

Free B:Bacteria x10°% A:Actinomycetes x1(P, F : Fungi x 10°

Fig. 4 BREHIBA 1 E£HROBBEEY

(HEEMLE
Soil microorganisms after a year
of treatment by herbicides.
TR L 2BREERY P2 50 5R
WU tze 19726F 4 H278
BB X105, A : B X105, F: iR

DOBEE, AR B L0 AMS 150 kg/ha © TFP 150kg/
ha T3 Trichoderma 73150 %> 5 e, Trichoderma
DS Uiz K TIE Penicillium DSEEIN Uico SRRBIHD
ZENTI S -1 S Penicillium O 2w =—0 BRICK -
foo MIET HEU L BRR WY 61, NaClOs DREE

MEL LB DNT Bacillus mycoides 233/0 U, T8
MRS Uteo BERIC DWW TR LIS 5 7228, %
OELRBHERICREL, 6rAKICRZOEELIE
FEE Lic Xk 2R T

AT 1 ME RO MMM REES Fig. 4 1KRT, NaClO; i22W T 13 NaClOs 75kg/ha T i 252
HBICE o708, oK TCREBZABOBEIBRAS NI, Mh%k 1 EFETEREFSREBICE S LD
IWRZ A3, NaClOs OEEER TIRKRE LT Trichoderma 13/515 <, BEBRE Tk, T8O pH
13 NaClOs O#F R v F THABEHKIC pH 8.0~6.5 &2, Tk YGRSk, 1ERICIIZE
WEAEA Y POSDEEDLD L 5tz, AMS % TFP Ic o0 T RBEOEMEE R T 2078, 1312
SEAICTORBIEE LIt EWZ 5, 1220, THERy FERICE - TELNICHRTH D, Hillice
DETHATEE0ED PRIEMTH %,

2) FEEMLIEICED 2K : Fig. 5 ICREAMEOERY O 2120 BT fIOTT - 12 ER
FERERT . COERICBEVTH T A~ YO 2FEWEEER Lcd, BOWBICK > THELSD0E
P o7cDT, WEMMDEAI G %2IRT,

COLETRERENMIIBICHAT, AREOBE MBI, FICHEOE & BEHTH - 1o WA
Ry P TREEIFL DEICHP - THEML, KRB L, s sARoEaBED b RIR
HOB 3473, BERLEEMMAIEOS DI { 5T IR -7, NaClOs 37.5kg/ha T
MEOEDEMAALNT, MESEHAHIC b5 L5 BTl L, 2RoZBBRRIEEEHD b
D EHP Ui,

—%, NaClOs @ 75, 150kg/ha TR OBMAZRICIE SN, KRBT b XD IEZEHE S
N7z, NaClO; 300kg/ha TII#A 1 D ARICLEZVIMEWERMSH 0, 7HIKEML, KicRBLT 28

B %108

Soil microorganisms were isolated by
dilution plate method. Soils for isolation
were collected from two points of each
pot.
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NaC10, 600 | NaClO, 300 | NaClC, 150 | NaCl0 75  NaCl0, 37.5 | Cont.Free | AMS 150 TFP 150
4315

300k

z

g

> 2001

3

2

N

¥

E

g

<

> 100r %\

g

50T

(]

Ottt Loy T PR T P Lo
AMIE S AMI S AMNS AMIS AMIZIS AM®ES AMIE S AMIES
Sampling date  A:26April, M:24May, JI:7 July, S:21 September,

Fig. 5 +EMAYICE X3 THREMOZE REHELED
Effects of herbicides on soil microorganisms in Akanuma
nursery soil.

THCERERIC X - ColE, H|RER Y 10 3 A0 5L T,

O fIB x105, @ : Bkl x10%, X :RRE x 103,

SBMREE, A 4 A28, M: 5 H240, J1: 7H7H, S: 9 A21H,
T Ay RSB X OBREHIRAE 5 B 1 BT 57,

O : Bacteria x105, @ : Actinomycetes x10%, xFungi X103,
Soil microorganisms were isolated by dilution plate method.
Planting : May, 1, 1972. Treatment by herbicides : May, 1, 1972.
Sampling dates, A : Apr. 26, M: May, 24, Jl: July, 7, S: Sep-
tember, 21.

AR BNz, NaClOs 600kg/ha T & L& 5 MERMMBRS LA, NaClOs 300 kg/ha i€ 5T 5
HicdmEite B2AR N, 7 BB T AEANRE - oo EIEEICTE 513 EHIE O BUSDHE < - 7o &
SICRA B, W OREEERIE NaClO; ORI UTH LA LTE D, SRR S 2 OB
BESTH - 7o 72720, HERBEPARBOEEMRICET 2RO TP TH e, DT ED 5,
NaClOs DS 28e 5.2 2 RABEIIE % 5 < 30~40kg/ha TH 5 L Ebh b, AMS 150kg/
ha TREET & FERCEDRADSR SN, BREITMLZEOGEELEUX DI T DPEEE TR
ca&h&%@fﬁiﬁmgﬁmﬁbmtoIFPwmgmaTMMﬁﬁ5ﬂmﬁmb,wgmmm@@
BRI N, —H, HBBEIRLRREICH UCRINEHWERDBR SN, EofliciZB b g - 8
BELZ BN, TFPICRBE TS 2 BRRECBREA DG ¢ 2EMMRH 0, BZLREZEDD
ECOfERIRRES EBbN S,

v Z =

Th ey OEEICHT AREHOEBIMMTHA LBk b k&, NaClO; O milEX TR
DHRETE L, BBMED L, HESEL Lok, AMS © TFP Té 2 0REBREEE THm Ebi®,
158, FTOBEHICHOWTIRBET 3, BEFIE LB 52 5 & Pinus sylvestris OERD BIFEIE 57
D, xFuTuwd FCk - TLEREETLEYOHOERBL T dY, &, HEH
KE->TIVT—2=2Y QEED EIE 5 10 DREHIOBEIIE LT P. sylvestris DERDHIEE
nNaP» b5,

COEBRTHOIEEH], NaClOs i 77~ Y OPMOEBFLIHT 2(EASH D, WRETEIRD
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AT C EMH B, BOMEIC X » TH EBOAEBENEB S M50, EOEPIFICH L TREENDI
W, NaClO; DIEEE 75kg/ha & TFP 150kg/ha & TiZ 10 A DUk ICEBRER RS 5 55, <N
ICEROFEBEHEI NI D TH Do —HBINEROBERINZ - THROFIRE S T L, REOHEME
BROEEE > BB Lzt Bbh b,

TOXSEHRADEED BER BHOFEY BEK X - THRBPIREMLL, ZOEREE B—TiE0,
NaClOs OBAIC B EREE ST 220 ¢isd, LETOMAYREELS Y, HEHOEMOB X
%, COERIZBEENEL KBIZEREN, NaClO ik 2EED S 35 bEREOBEICI > TRST
WBEIICRZ D, Tuosa (1975) KINBL IRV R 73/ MY TV — v BEHBHOBEARDEREMH
U, BEICHT 5 REBEOBICE - Thb s CEMEHEN TN S, Unue (1966) 1€k % & BIRE®
HEENY <YV TRESNE EVIFIEH D, TEKEICHRENS T Y v T va — v BEREOERIC
BHENRIGEAELH AT, 825, NaClOs DEFICER L EBRSTHBDTHA D,

BROERPBBEAICE 5ICoN0T, W EBPLHMTHOER AR L TL 5, BRERSE 15 2081
KOVORTH Y, LHEMEBEIEOT BRI H 72 > T B, & < IC NaClOy O EHEEER T 33 S
DED o D ICEBEDBRANB LN, Kb KiChi) ¢ —BIEEEOEN FATIEABA LN
Too BAEMICHT ZRE VO LR ERDHDBANBAICIL 2 DRIYUEYDERTIT L —BRNICR
ENBEEMTH 5,

BREHOBERICK > TLERD Trichoderma HEML, BRLZDBL U TEREREBIZ oMk
DLV EY T A TICEBEOBEBDIEL, EEBI B -EWIfDDY, EREEZ 5 LEHE
ODBBHEAT, BEGHIELIRD, HOAENLLZEEDNTVWEY, Ff, TY)vTra—w
2525 LS EesEsREd U, Trichoderma 1352 7TC, BERERSLLIRD, P& K OB ANE
(B afed B0, 2 F—nTovd FEEZZ EEREBRNEL 2570, HOEERII K 7L
N PP PREHTHBERERE LD TET IV OEREBENLE T, FIRORELRI LT3 Hld5
37, BZ6L, WFYEOERTIEROMEDENELL, TofR, LiEdhoRRERSPDS b
DEBbNE, NaClOs IK3FLMBEOEEZMA 2@ & B2 E0bn?, Th<YDEBEXTOE
BREZLEIO7 V= TREROENICLE b0 LI,

DEoflicRons k5K, LESHEMCRIEEARICOL SNREASBRERN AL S WHs%
RU, HEERAHPEBEESLSETOECEEHLITH S, LB~ OHEABCIEHNERE, B
BERKE-T, BECIIIHMEEFAL2E6DD, v VOEBEZEETLICLEH 5, EHOHRE
M OERBTHR§ 2 OEAEHRTH 505 LBICARRICRTVREYBEZ Shidkicid, K5 9HE
PHRCA O DOENDES C LA > TEB BEBEBH S, T, TBICHAINZEHOL QT
BHEDOEREIEZOBEEBLT, HHPPDIIERATALEBELTHIVTHEA S,

5l B X
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Effects of Herbicides on the Mycorrhizae of Pinus densiflora

and Soil Microorganisms

Makoto Ocawa® and Yoshito Yamse®

Summary

Two year-old saplings of Pinus densiflova were planted in a pot with loamy soil at the
beginning of April, 1971. Three weeks after planting they were treated with the following
herbicides at various concentrations; 70% granular chemicals of NaClOs, 75, 150, 300 and 600
kg/ha, 709 granular chemicals of Ammonium sulfamate, 150kg/ha and 10% granular chemicals
of Tetrafluoro-propionic acid, 150 kg/ha.

In the pots treated with a concentration of NaClOz higher than 150kg/ha, the growth of
the tops and roots and the formation of mycorrhizae were severely inhibited soon after the
treatment. On the other hand, the growth of the tops and roots were stimulated in the pots
with a lower concentration of NaClOs;. The fungal mycelia of the mycorrhizal fungi disap-
peared once from the rhizoplane in the pots treated with NaClQO; but after 9 months the
white mycelial mats and strands formed over the boundary between the soil and pot wall.
The amounts were apparently greater in the pots with a lower concentration of the chemical.
The formation of mycorrhizae progressed with the recovery of mycelial growth and root
development. In the pot of NaClO; 600 kg/ha, the initiation of mycelial growth was retarded
because of the high and unselective fungicidal activity, but the kinds of mycorrhizae increased
remarkably. The amounts and kinds of mycorrhizae varied with the concentration of NaClOs.

Tetrafluoro-propionic acid inhibited the growth of roots and the formation of mycorrhizae.

Ammonium sulfamate did not affect on the growth of pine. The formation of mycorrhizae
also recovered at 9 month after treatment in these pots. Tetrafluoro-propionic acid stimulated
the growth of pine, and the tops elongated compared with those of the control.

Changes in the soil microbial flora after the treatment were different among the soils
used. However, a regular trend was recognized in the number of soil microorganisms in the
cases treated by NaClOz depending on the concentration. Bacteria and fungi were variable,
and the colony numbers decreased soon after the treatment, increased after 2~3 months and
decreased and became stable after 9 months. Among soil microorganisms, Bacillus mycoides
and Trichoderma sp. disappeared from the pot with a higher concentration of NaClQs, and so
they could be used as an index of the treatment. The soil microbial flora recovered to a
normal state after a year of treatment in all of the pot except for NaClOs 75kg/ha. Am-
monium sulfamate and Tetrafluoro-propionic acid also affected the microbial population, but

the effects were not great in the cases of NaClO;.

Received April 1, 1980
(1) (2} Forest Soil Division
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A. ¥4, B. NaClOg 150 kg/ha, F&Hl& &
MOt x 17z, C. NaClOs 300 kg/
ha, BEMZHOEATHES 8BbN, D
NaClOs 600 kg/ha, # W TFHROR & ERO
FHEDRHT - TE LT -7,

A. Control, B. NaClOsz 150 kg/ha. The
rooting and mycorrhiza formation were
stimulated by the herbicide. C. NaClOs
300 kg/ha. The surface of pot was
covered by white mycelial mat. D.
NaClOj3 600 kg/ha. The number of fresh
main roots and the kind of mycorrhizae
increased remarkably.

Photo. 1 R MREMICR SN 2R EFEBEOR L DIRE
W — 2t 8 v A

Mycorrhizae and mycelia of mycorrhizal fungi on the outside

of pots treated by NaClO;. After 8 months of treatment.

Photo. 2 HifiE Y — X &M Lz Ry MICT & 2BER
Mycorrhizae of Pinus densiflora treated by NaClOs.
HISH, 7 4 — 7 ROBROBAZ L, B, NaClOg 150 kg/ha, ey >
TIRPEO RO B 2% 5, C. NaClOg 300 kg/ha, LM O D 232 HILR
SNiz, D. NaClOs 600 kg/ha, BEEHE@ 7 4 — 7 REMMBIER S N7z,
A. Normal root. The fork and rod shaped mycorrhizae were formed. B.
NaClOg 150 kg/ha. Black coralloidal and short rod shaped mycorrhizae
were formed. C. NaClOjs 300 kg/ha. Aggregates of black mycorrhizae were

formed abundantly. D. NaClOg 600 kg/ha. Black and white fork shaped
mycorrhizae were formed.
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