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1. A¥FEFERICIVT 5 ERIER

HERIT 1966 FEO/EHWMhEREL, TERRRB RN ATESCH 2 TEEREEZRLEEA (2
B B\ TE -1, COF2 SHMIZIB0FEICHBEINTLR, £/ 352FEELT, X¥, THZ
v, 7u2YOEHICSTONTE,, 1HI3ELTHE, pH4.0~5.5 TH 5. ABRREIMEM6 SX
ICBEG fco CTIKRMEERE /7 + 1AKREHSBRR IN TV, RERIZ 6 LM 4 RIEDHBETE TS
oo B LIEAIE X 02 OIS FD LB TH -7,

(1) D-D:10a&7% b 30, 30cm RIFROF YT 1K 3ml EA.
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(2) EDB (<t a—2£30):10a37h 30, 30cm RERFOF ¥ T 1A 3mIEA,

(3) TS-10 (EDB15# & A Fu7Ta=4 FEHBDREAY) 1 10adbcD 30, 30cm [ilfF D ¥ FY T 1
5% 3ml A

(4) DBCP (<7 RHHKIS0) : 10a b7 3, EHikAKTIMECHFRL, 30em [{FEOF F) T

178 3ml FEA

(5) DBCP (k=7 w 7 ZK0KI20) : 102 7D 20kg, HKHEH 5~10cm O+ % n& & - TAEIZH—

AL, 20HELTEL -7,

(6) v bo—uw: MELEE

EHOBEARNTNOBFADFHREARICK - TH T -7, FEXMEEL L DBCP HAIKEDZ &
TR EASE L, _

HRR IR S10m, 1§ 1m @ 4 RKDOED» 572D, KOEE 15cm, KEKEDOMMFER Im TH 70 1K
DRIC6 7my bEFZRY, 170y PR ImXImOKREIT, £y Fifid50em 3120, 205
DOERIFTY & 570, BHMANTEK 5T, #O AR, M, KED S EEHMTOREEIC LIzt T
BLlotko L, EEREHEVSIVERALE -, BIEERS2E¥DEHDTH 52 (Im2 bk
D)o HEIE 3kg, T 70g, @Y YEEAIK 45g, WR Y VIE 27g, WilkH Y 20g.

3A22R, TRTOEFCONT, EF 0y POUFIZEL L 510, 4] 6 A, HRKSEB RV
4138, RFHEFE 1m2Hich 24g DETHEE LI, BLicdb o UHRELINEE (DAL ER
Wieo TR258, &7 oy rOMBIEERECE -7, TOEE, £7 0y FAIC 25cmX 25cm DOFHERX
ZREL, CORERNICET ZEARLABES 7 0 v F55AICHE— L7

BAOEBEEOHELR 700, EHICAT 7y th 5 F RS X OBAZIRR L, 18RS
Ty MZBOTS P SRR L, 13EE Lic, cod, HASHEHCRR L, REORKA R
BoEDEBDTHD, 3 228 CGEHEAN, EARSEB, 46 B (FREEHE, BERSHI,
5HA16H, 6 A20A, 7 H25H, 8 H29H, 10A5 A,

BAEOFHE, EELSEYA AR MED, MRKOBOSEY VBV E - TEAENEBTE S
foo HERREIRIZ 3002 & L, BIZOVTRERLATOLOHME LI SD%E 1g 72D DFRBBICHRE L
7o

10850, £7 0y FOBERNOBAZEBIMORY, HE, WEEZRE L.,

AEBEMMAM 250 U, MERRKAOHIEE B TR T X D llE L,

HRXOMERERICONTE, XY, K, BHE, FERBROCDDORIV F—IEERAELETTY
WHicBB 2k Lich- T o iibnic,

2. BIFEERINIEE S (THAXAOKBRICETIRKE

196782 A, %70y bOWAEEOMY, ROMMCEEDTHBAEB L o7 KEHRE1LS
AT, TERIMOPITH 70 IRBEERTEREBDT, Im? S DSRDEIABTH - 1,

19684 2 H26H, &MHANICZNZNE0RT D OHARDOHEERIE L,

A B OB R

1. AXFsMHERFRICIVT 2 EHEA



HHIckE T A SRR R RERBRO—6 (HE) ~123 =

=== maximum

~——  minimum
201

FIR SHBHuckd aHR st
DOZEAL (irh 15cm)

Fig. 1 Soil temperature at

............

the test plots (ata 15cm 34, 4 %%52%%%%%%%%%%
3 o $ ) 3 8

. s s |
depth) 15 30 15 31 5 30 5 3 5 3 5 30 15

The mean temperature of maximm and minimum for each half morth

HRYMZAUTO, WROZEBB 1RO LEDTH 72 FHEH L O H 2L E T TOM ORI
10°C+2°CTh -7

D MREFEOHE

RBRICAEE LT B & IS ESEgRIL Pratylenchus penetrans, Trichodorus cedarus TH -1z
BHOBMAZRE, HATMEENROREBETEHR LTS5, £FHEMKIICOVWTIR (1K) D-DX
BONTED L3 3, COoEFMMERKTHEEOETIRS ONEL -7, D-DRTES5 A16HDH
ERATHMORICS 5REDFEERV Dol TNURICEBVTRENRS SNIEL 5,

P. penetrans \OWTLED SOFEHAE LD LIcOBE 2 RTH 5. EHBARICE N THESHEL
L7:Di D-DRIZHTH » oo BEBRDOZRIZS AI6RICENTHED OGN, 2RINIZAT, A
HROBESBMANOZhE LE28REL 7D, &7 0y FOLERICH ZEARICIEV > TR
P. penetrans T TIREFOEMBELET, choDFEENC O icLERic#ER LicicnEEzoh
3, COERT, D-DROHE OWNEEORPEIRAOHRER - 2D ELBTIDTHS, Fie,
5 H16 B TD P. penetrans ODBENLAMBRT4HAALDVOL LB ->TWV30Dy, BEEDOBED
BRELERLTVA XS IZ-DNS, 6 A20BUBROHRICE LTI EDRIEXICOWT b—ED MM IZ
B LI,

IR LB KA 0K R AE R EY (/153008

Table 1. Effects of fumigation on numbers of nematodes per 300g of soil*!

m oE K W A A A Sampling date (1966)

Treatment 3/22%2 4/6%3 5/16 6/20 7/25 8/29 10/5
D-D 3547 1347 665 1477 1262 2100 2105
EDB 3715 4122 2070 1232 1815 2155 3215
TS-10 3620 6320 1892 1305 1950 2830 3865
DBCP (E) 5677 6140 3180 2660 1832 3002 3685
DBCP (G) 2787 4600 1725 | 1822 i 1492 2897 3735
Control 1940 6465 2187 1635 | 2107 2770 3175

x1 4 RIEDOFEY Mean of four replications.
%2 BRI R Pretreatment.
3 FHIME R IR R Posttreatment and preplanting.
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B2E WMEXFID Pratylenchus penetrans H:EI* (/11 300g)
Table 2. Effects of fumigation on numbers of Pratylenchus penetrans per 300 g of soil*!

mom K I - S E 2] Sampling date (1966)

Treatment 3/22% 4/6%8 5/16 - 6/20 7)25 8/29 10/5
D-D 1330 865 80 160 517 877 597
EDB 1465 2767 315 212 322 522 270
TS-10 1275 4505 305 187 440 697 295
DBCP (E) 1632 2725 455 180 470 600 585
DBCP (G) 1122 2600 270 455 405 515 230
Control 1082 4330 395 475 | 1005 957 895

%1 4 RO Mean of four replications.
*2  IHIFE AT Pretreatment.
*3  IRFIHE A SRR Posttreatment and preplanting.

3K MIXFID Pratylenchus penetrans HEH (/MW 1g, /HAR1AK)
Table 3. Effects of fumigation on numbers of Pratylenchus penetrans per 1g
of root and per 1 seedling*!

mom K HoOoExE A ] Sampling date (1966)

Treatment 3/22%2 4/ 6% 5/16 6/20 7/25 8/29 10/5
B-D 2960 567 Gor a0y | ey | Goods
R R
TS-10 6oss | 2977 | (o | @) | Gosoy | caekoy
DBCP (E) 6677 3065 égi’?‘)) (g?‘;‘)) (233()) (z?§§§
DBCP (G) 4500 2707 ot ] @ e
Control 6347 3200 égggg (Z%g (ﬁg()) (égggg

x1 4 REODFY  Mean of four replications.

*2  FEXIHFE BRI Pretreatment.

*3 JEHLE A BT Posttreatment and preplanting.

4 TEEE (v /F 1-1) hofHhi Nematode numbers in 1g of root fragments which
remained in soil after removing Hinoki (Chamaecyparis obtusa) seedlings grown at the
plots in the previous season.

#* /A1 A Numbers of nematode per one seedling.

53 &iClE P. penetrans DRBIBE XLTHADIED S O Z Ld Uic, XA & A E%
OBREABBFOMBBTHZ L, MOMEREL 5TD-DRICEI ZEERBOMNEL TV SB, DOF
D, D-D 3G D P. penetrans T2 UTERE LD LIEND T ENTE S, OEXTIZZD
RBHE SHTRE,. 5 AIEARROMADIRICONTE, BT I/ VY « 57 v 7 =/ —nBfikic
X0, BHBTICH ZMBEEEREE L CRBAORES Lo, R LAiREA LT TOBEADRIC
P. penetrans DIZADRD SFchs, D-D KOHIAKTIIMREAR, BEINBOHOMILKIC 5D H 5
7o D-D KPS TRABNIZH D ERBIED - oo BAKIT 2cm ITE LISWIROMBEDIC, RETHTO
BEDPEAL, PEPELESNLBVEBETH -, 0FAERALTOIEAMNS L35, D-DXT
35~8MHTH»7co 6 A20ADFHAET & D-D Rick1F 21D O OMBESHBIMOKICL 5 b
EoMITAIR, TABBELIRICIEZ L CDERBITE -7, VTNOLBKICENTS, 8 A200DH
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Fa4FE WMARRED Trichodorus cedarus B2 (/43 300g)
Table 4. Effects cf fumigation on numbers of Trichodorus cedarus
per 300g of soil*t

Mmoo X B & R 2] Sampling date (1966)

Treatment 3/22% 4] 6% } 5/16 6/20 ‘ 7/25 8/29 10/5
D-D 160 15| 8 8| 57 65 405
EDB 120 112 23 130 337 425 1290
TS-10 48 70 | 53 190 310 292 1300
DBCP (E) 122 95 1 28 215 112 245 1355
DBCP (G) 68 10 | 15 9 232 415 1575
Control 58 80 | 28 187 120 35 520

*1 4 KD Mean of four replications.
*2 B HIHE A HT Pretreatment.
*3  JEFIHE A R RN Posttreatment and preplanting.

BICXZEARLIARB D OHBBPIZL 5, 105 BOZAUIEEESBEME Ly L,

Trichodorus cedarus DEEDEEIIFL4RBICLDTEEDTH S, D-DXTREFOET A S
P, MORTRIBEREFLED» 70, D-DRTOFEEIL6 A0HZTOVEETH -k, £0H%IT
HMOMBREDEDDH X ST IE S, BB, VTIORMXTHI0H 5 RIZEY 2EEDOEINTNH
L3 LW,

2) HWAROEE

5168, &7 0y  ORHEXA (26cmX25cm) DIEHFARE L SRIHEREIN 5 RDOELDTH -
foo BMBEXOMICERRBD oNEh -7,

10A 5 FICHR O ;M - K TEARDBREERE LR e 5, SRBIKICEY 2RO KKIEH 2 R,
#HE, WEORSTHHEOLBEBE6RIZLHLT., ChhbsTHEohinkHZ, D-DXOHRRMD
TRTOMBERIKELNLEZI > T (1 %DERETER), DBCPRAIKOHERIIMMIXICI L
TDH 5 BOBREFETHEEE LD U, HAOERKREICONTS, D-DRIMOMERICEZD, H
EMOBEBSTRIRTOMARICIO L I BOBRBETHEEMN H -7 . 6 AI1Cid 5L D-D XOHA
DOFEEEDIEBIEILY, 6 208 DEETIIT TILMOMBXOEARES & OPREMED ST, ER
BB TH -, T ATHICE D-DROBAR—BHT, WE, BORILEZEOTHOMEXOH
Kz 5L LZAD#EE LD LT, D-D XLADREXDOMIZIE /e ASNIZEDS OIS h 572, 10 A
5 A IFICE T 2HARDEN S5 E, D-DRXOWAIZEEEATHY, REOXSVMNH -
7o

D-D KDHEAIZONT, J oICHHBNE T L2 Rs, MR, AROLIONE L5 LOERE
I >TNTETH B, HROHMBREELLEDD TERBEBRETO LTV, HOE X IR

REmeazmsin <, T/RE WE5E % ¥ M W AN G/16)
MRKEV. 6 A208DWETIZ, Table 5. Seedling densities (May 16)
D-D KOBRIILEHT, < hic (25cm X 25cm)
£ L0 B R DA T35 7 D-D | EDB | TS-10 |DBCP(E) DBCP(G)| Control
oY ARE LA DN, HORBB 147 149 l 148 158 164 152

%, 2IRBORELVHIBETD *] 4 KIEDYY) Mean of four replications.
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D-D
EDB
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e Control

6%k

L
16
Height

2R WEAMICAH: L ARRKEK
Fig. 2 Frequency of seedling height
for each treatment.

B RF| O AMEARDEBICE L1377

Table 6. Effects of fumigation on growth of
Cryptomeria seedlings*!

moE K moE £ fk T Fresh weight
Treatment | L8N \WErAR T W L W | R W

(cm) : - 1 "

Whole (g) | Top (g) Root (g)

D-D 15, 3%%¥ 2, 5¥H 2, 2% 0.3
EDB 10.5 1.8 1.4 0.4
TS-10 10.7 1.9 1.5 0.4
DBCP (E) 9.9 1.6 1.3 0.3
DBCP (G) 11, 3% 2.0 1. 6% 0.4
Control 9.3 1.5 1.2 0.3
LSD 5% 1.9 0.6 0.4 n.s
LSD 1% 2.7 0.9 0.5 |

*1 4 RIEODOIEY

WTR BRERBIEAOKRE 14F
BiITBY BEREY
Table 7. Growth of seedlings trans-
planted from test plots in the
second growing season*!

0 H & Seedling height
Treatment (cm)

D-D 63.4 £ 7.2
EDB 71.0 + 8.7
TS-10 69.0 + 8.6
DBCP (E) 68.8 + 10.6
DBCP (G) 68.9 £ 7.7
Control 62.7 + 9.3

*]  ELRIEAS0AR DI
Mean height of 50 seedlings for each

treatment.

Mean of four replications.
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Eid, §iffot / F 1EREHOBHBICBA L TO A BRUKEZEZLICONS E—BEODDTH 70
O EHBE, EHNODRIIZOBHBED P penetrans {C ENI T & HICHH TS, D-D LI
ADEXTREHBHORIBICE TCHRNBLINDP -2 bDEEL OGNS, P. penetrans DFLHho
HEED, FAWRAMLD SERARIKCIDE - L ORBRERPICH - /iR, COictBdic#Eh L
TP oTHHD o BHBH S ORBSMERT, HANIVEARCEOTREBMSFED LTS D iF
D-D KT, ERDOHRENS XV LARBDOIEPADHHOERLHERETHSD. T DA
BN TS, D-DRTHIED, BFEBRESIT P. penetrans OEFEHBEH 5T 5H T ERIEF DKM
BE553056DThH B, 5 BBV 5T P. penetrans DLIEHOBEEDN > T BDHB DS,
CHRBERAICH » BB OB AT TR D -7 C L L, BAMNER/NES THM UesithOBE % HE
BTEUHIEVS CEEBR LTV EOTRUEDS I o BERHEET SMETE 5, HAORM
BPIICBALTOABAKDOERICOVTIE, 6 A200TH D-Dic X 2FEETOMRNSOGNBT L,
108 EHICB Y 28 MBRX TORBKEDOVE LD LB EDABBHRNTH S, 8 A 510 1T
T, BRLABL D THIMEUORINE, BRABKE o720 L, RUEEOSHHBRD C— 7
LOBIRDOHEN, SEZ 5N B, D-DRKOEATHAKSDRLIODIZ, IR, MRODLEOER
RTH 578 LLEFRDNHBEITHB, 2V, P penetrans OBAFLEIIAMOBICIO LTHESLT,
BEED ImmE T2 B ROIBTRSARDC E9hSBAEN 5, e

HEEMTORBBRICB T, EHELTREFROORHICKO LTHROH 5 L BLBERRY:
L15B0 ECHEEHABRICI TON TV IEEREADBE LD LRBEETH S, MMDDH EH
RICR1c S SADORDBEEIN T B, 1T, BT EMBRICFEINA TV ZEE, BERIILL
HEIBEECHSHMAOBEE 51 5 C LICEDHENREV, bOhD b HRATRE, <vid P
penctrans DBEE ST BT ERDINDO, UizdioT, =vDHETIE P. penetrans OHEEH D {
BFThs, COMITONT, MREPARRICEE LAHROENLIOMEE LT, 4BRFT LT SLE
BHEH D -

BRBAER L RBROBEHEE EOBRIZOVTR, BIBFEORLEVIBALSChEELZIG
NITTE 5720, BADREICE > TRYESEN, 7 hiZREDOFEMEDOLEHS - & bR & VOB
THdb o, cwﬂﬁm&ﬁ%%&mﬁ?ﬂﬁ%mor&b ZDHRIBERDEER, BROWKICLE B
STHRADFERS LU S, MAKEONEHORIL, HI2ERTCRBEAOREDIEZLHTIDOE
bEZOND, CORICKELUEEDORMICE, EHOBREERT 2ICHLDETOREASAONE LS
Tk, M

uDgoﬁ%ﬁmEum@zc<a&wguau<amotm,Emmu&ﬁgaf&o,M%wﬁ
RTHBBEBLLOLOTIRUD 70 D-DORAICE > TAFHESNE LS LUKET 2T & 1,
AL, EfES®, KEHLY, TofME  ORBRERISEHINTV S, COXSHHRRCOVTHE,, €
NAERBHRHROW N > DABIHST 5 C L IR DI LEYT > THY, ARJEIN, FkH, LEK
nﬁ#bﬁibfw «%H%tﬁzaoDDﬂﬂ&@ﬁ*@%o—ooﬁﬁm%ﬁfﬁém+mow
TM,uﬁp”%DDMM&X#E*@E@@@&E&@%E%%&%bmmbfméoc@;om&
%bﬂiﬂ@ﬁ!‘@'c bBONDEME D PIIEKS 5T & T, Hanssroucn and Hoviis® @ 7 — 2= (Pinus
taeda) ICOVTORBRTIE, D-DEARL LAMBRBE LI LV IBRELDLTVE, 2F¥KH
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ShNEEBBOMRRS % SHICRIRT, BENICLZDE LSO TR, (EROMLL, RO
& DEDRY, B EEDPOLELRFREELITEHESD.

EMBROWAEIREL Licd L OWBNERRI, WEECBOT, 0WHE L 5 LCREDID 1
D-D XDOHASMORDEALHRICENTEDR BT C i LY LI, T DT EDRRO—DE
LT, BROBIRTH - LOBMDBEZ OND, —F, RLHXOWREMBMOLAKIC S~NE
Botidt, CNORBROHIBEMSD LS 5B EFE > TV ERERES EDHONDE LI TH S,

Biebivbiuid, YE/EHICEERE0ROEESEEICS SO EVSBA» S, TLLTEEH
HKEBROMRIC LTS, L L, MAIZISIC24, 3HELUABI INENLHMTTICIOTS
D, BHESLE LORBTHADREE TS LTHEABAORE, RFEMLSE2HM LETNEELE
Vo TOEWKT, 70EAED-DDIHBEICLYDINALERS, MG, RS EOME LOMEL
FEIET, LDEOLOHAEDL Zvicdh»r LT BEND 5.

E3 ¥

EAEROEMICHNT, ¥ MAEICI T 28 EH O ARRE B C 12 - 7. FHlid D-D, EDB,
TS-10, DBCP $L#|, DBCP FiF|& i Lz, 3KERKITIZ Pratylenchus penetrans HSimEICER LT
W7z, Trichodorus cedarus H3Z T & RIE Lt & LTHA LIz, D-D I3 P. penetrans, T. cedarus
I Ui hgh e Lad Lo 7 RKICER SN TEE O WA DO PIC B P. penetrans 11
W LUTHBEMBED SN, TOMDIEHITIRO NS kA sibed Shign - o D-D D HiRiIc
Lo THADRERVE LS L RSN, HEXHTH 7. D-DUBXOEAIZAR, ARZE
KBERBERY, BEENLEREE S T/IR BEREUHDIC LI, TOXI WERRICOVTE,
AHBEN, FEH, EFAGIDED DO ALELEZ 5. hOEHLIX TIIIOIEX E 20D 55
BEbHONT, BFRS P penetrans OHFEMEIC K 2BBEMBD SH T,

BUBXOBAZREL LT, 1EROBREBE L, D-DRMKD O DO#AK G MOLBKS 5 D
WARLHREEICBNTIREALENE L ST,

X Ak
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Plate 1
A. HiROHE (10H5R)
a:D-D, b:EDB, c¢:TS-10, d:DBCP (Z#l), e:DBCP (i), f : Control
B. HEX (10f158)
C. D-DX (fi) & Control X (%) OkRHL#EE (1045 B)

Effects of Nematicides on Nematode Populations and Growth

of Cryptomeria Seedlings at a Forest Nursery
Yasuharu Mamiya®

(Résumé)

As a result of surveys on plant parasitic nematodes in forest nurseries in eastern Japan,
it was demonstrated that Pratylenchus penetrans had the widest distribution and caused con-
siderable damage to coniferous seedlings.

The present study was carried on to obtain information on the efficacy of several nemati-
cides in controlling P. penetrans on Cryptomeria seedlings, Cryptomeria japonica, which is one

of the most important coniferous trees in Japanese forests.
Materials and methods

‘I'he experiment was conducted at the National Forest Atagoyama Nursery in Chiba Pre-
fecture during 1966 and 1967. The soil of the nursery was a loam that was heavily infested
with P. penetrans and moderately with Trichodorus cedarus.

The experimental design was a random block with four replications of each soil treatment

Received November 25, 1968
(1) Forest Pathology Unit, Forest Pathology and Mycology Section,
Forest Protection Division.
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and control (no treatment). The experimental plots, each 1m square, were established on
four seedbeds spaced 1m apart. The planting surface of the seedbed was elevated about 15cm
and seedbed soils between each plot were removed completely. Prior to soil fumigation, the
plots received routine nursery care, i. e. plowing, fertilization, mulching, and making seedbeds.

The following nematicides and rates were applied on March 22, 1966 : D-D mixture at
300/ per hectare, EDB (30 percent ethylene dibromide) at 300/ per hectare, TS-10 (15 percent
ethylene dibromide and 5 percent methyl bromide) at 300/ per hectare, Nemanax E (emulsified
80 percent 1, 2-dibromo-3-chloropropane) at 30/ per hectare, and Nemanax G (granular 20
percent 1, 2-dibromo-3-chloropropane) at 200kg per hectare. D-D mixture, EDB, TS-10 and
Nemanax E which was diluted 10-fold with water were applied in 15cm deep holes spaced
30cm apart with a hand injector. In these treatments, irrigation followed soil injection to
provide a surface water seal. After removing surface soil of seedbed at least upper 10cm,
granules of Nemanax G were spread on the soil surface and then covered with removed soil
again. The soil temperature was 10°C at a 15cm depth.

Three weeks after treatment, the plots were seeded with 24g of Cryptomeria seeds per 1m
square. The plots were thinned on July 25 by removing excess seedlings. At the same time,
a permanent ccunting site, 25cm square, was established on the center of each plot and seed-
ling density within each counting site was controlled to be 55 seedlings per 25cm square.

Soil samples and seedlings were collected from each plot for extraction of nematodes on
March 22 (just prior to treatment), April 6, May 16, June 20, July 25, August 29, and October
5. On March 22 and April 6, root fragments which were left in the soil after removing
Hinoki (Chamaecyparis obtusa) seedlings grown at the plots during the previous season were
collected instead of Cryptomeria seedlings. A representative 300g of soil from each sample
was processed by a modified Seinmorst technique®. A modification of the technique described
by Younc® was used to recover P. penetrans from roots. Nematodes recovered by this tech-
nique were counted at the seventh day after roots were placed in containers.

On October 5, 1966, all seedlings within counting sites of ezch plot were removed and the
shoot and root growth were measured.

In February 1967, seedlings outside counting sites were removed from each plot and trans-
planted to the different beds not treated with any soil fumigants. On February 26, 1968,

height growth of 50 seedlings selected at random from each treatment was measured.
Results and discussion

Through the growing season of 1966, soil temperature at a depth of 15cm was recorded

and presented in Figure 1 (see page 123).
Population fluctuations of nematodes

D-D mixture caused an initial reduction in the numkbers of P. penetrans in the plots.
This effect was held till May 16. However, the populations of P. peneirans in all except the
D-D mixture plots increased after treatment (Table 2, see page 124). There were many root
fragments which were heavily infested by P. penetrans in soil of the experimental plots.
Because applied nematicides were not effective in killing nematodes in root tissues, unaffected
P. penetrans emerged from those fragments into soil during the period, and as a result the

populations in soil increased more than before treatment. The number of nematodes in root
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fragments on April 6 decreased in all treated plots (Table 3, see page 124). This reduction
in number of nematodes might be caused by nematode emerging from roots rather than by
effects of soil fumigation. In this respect, sharply decreased P. penefrans populations both in
soil and roots from the D-D mixture plots indicated that D-D mixture was the only effective
treatment for control of P. penetrans.

It was noted that the number of P. penetrans per seedling increased greatly in all plots
on October 5. This means the development of root systems as feeding sites for nematodes
and a peak of seasonal fluctuations of the nematode. As to the reason why the population
increase in the D-D mixture plots was not conspicuously great, it might be thought that poor
root system of seedlings in the D-D mixture plots which lacked lateral roots as described later
could not hold large populations of P. penetrans. Mamiva® indicated that most of all P.
penetrans invaded Cryptomeria seedling roots which had diameter smaller than lmm ; about
three percent on total numbers of P. penetrans from roots were found in roots larger than
1mm diameter.

A similar situation was observed for 7' cedarus. Only D-D mixture was effective in con-
trolling the nematode (Table 4, see page 125).

Usually in soil of nursery beds, many roots of seedlings grown in the previous season
remain as fragments, and they play an important role as inoculum of P. penetrans against
young seedlings, which are very susceptible to various pathogens at the early stage of their
growth. In order to diminish such inoculum potentials and hold nematode populations low at
the early stage, it is most important to control nematodes within root tissues effectively.

The growth of the seedlings

In respect of germination rate of seeds, no differences were apparent between treatments
(Table 5, see page 125).

As shown in Figure 2 (see page 126) and Table 6 (see page 126), D-D mixture gave a
significantly greater seedling height and fresh weight. Seedlings in the DBCP-G plots showed
slightly better growth in height than those in the control plots. No significant differences in
top growth resulted from other four treatments. Differences in top growth between the D-D
mixture plots and the other treatment plots were observed in June at first. In July, seedlings
in the D-D mixture plots grew nearly twice as much as in the other treatment plots.

In respect of seedling quality, however, D-D mixture resulted in much too high top
growth ; nursery men do not like such seedlings because of their weakness against pathogenic
organisms, frost, drought and many other causes of injuries. In addition to prominent top
growth, D-D mixture produced abnormal root systems. It is characteristic of seedlings in the
D-D mixture plots that they have much developed tap roots like those of pine trees and lack
most of all lateral roots (see Plate A). It is interesting to reflect upon the possibity of a
similar root system resulting from D-D mixture treatment for other coniferous tree species.
Hanssroucn and Horris®? showed that the lateral root development of loblolly pine seedlings

grown in the D-D mixture plots was much more extensive.

Whether the great differences in seedling top growth in the D-D mixture plots was due
only to controlling nematodes or to other factors is uncertain. The growth was much too
extensive to explain effects of controlled nematode populations on seedling growth in the D-D
mixture plots.

Seedling roots in other treatment plots showed clearly some symptoms which were caused
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by P. penetrans infections.

One year after transplanting, no differences in height of seedlings from any of the treat-
ment plots were observed (Table 7, see page 126). The results suggest that poor root systems
~ of seedlings from the D-D mixture plots affected the seedling growth after transplanting

them.
Explanation of plate

Plate 1
A. a: D-D mixture, b: EDB, c: TS-10, d: DBCP (E), e: DBCP (G), f: Control
B. View of the test plots on October 5, 1966
C. Comparison of seedling growth between a D-D mixture plot (right) and a control
plot (left) on October 5, 1966
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